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Accidents happen 
As a chemist. I take issue with the state­
ment in "Double-Duty Heat Pump" IPS, 
Nov. '80) that tanks of sodium sulfide are 
completely safe for transport. Many 
chemicals that are "safe" in terms of pres­
sure, temperature, and flammabi lity be­
come dangerous if they spill in a truck 
accident or train derailment. Spilled Na2S 
in contact with water containing even a bit 
of acid could generate considerable hy­
drogen sulfide, a fairly poisonous and 
extremely bad-smelling gas (rotten eggs). 
And various nasty oxides of sulfur could 
be generated if the accident involved a 
fire. No one wants accidents to happen, 
but given that they do, I don't think we 
should have truckloads of Na2S cruising 
the highways. 

Ned Jackson, Seattle, Wash. 

More on diesels 
In Richard Day's informative article, 
"Keeping Your Diesel Healthy" IPS, Dec. 
'80). there is a reference to storing your 
own fuel. Due to the availability of free 
275-gallon oil tanks in the New England 
area, this is something I've been consider­
ing for some time. What are the explosion 
hazards? What sort of hand pump and fil­
tering system should I use? Willi run into 
problems with water in the fuel due to 
condensation in an above-ground storage 
tank? 

David P. Demers, Lunenburg, Mass. 

A lot of people in my area are converting 
from oil to gas heat and selling their left­
over heating oil at bargain prices. Is it fea­
sible to use home-heating oil to fuel my· 
diesel car? 

Robert K. Colling, Fairport, N.Y. 

Author Day replies: "Diesel fuel is much 
safer to store than gasoline. Keep rotating 
your stock to keep it from going stale. If 
you purchase ·an old home-heating tank, 
be sure it's clean and free of water before 
filling it. Best bet for pumping is one of 
those new, small transistor pumps. They 
work from your car's cigarette lighter to 
click off about a quart a minute through 

'1.-in. vinyl tubing. Pump with the suction 
tube slightly above the bottom of the tank 
to eliminate most water and debris. Add­
ing a car-type fuel filter in-line will ensure 
added cleanliness. 

"As for running a diesel engine on 
home-heating oil, don't do it. Bacterial 
growth is one problem. It's also unlawful 
for street use, since motor-fuel taxes have 
not been paid on heating oil. And what do 
you know about the heating oil's cetane 
rating and sulfur content?" 

Breeder fallout 
Edward Edelson's article " Do We Need 
the Breeder?" [PS, Nov. '80) falls short of 
your customary high standards in one 
critical area: objectivity. His emphasis on 
anti-breeder arguments makes it evident 
that his decision would be "no." He dis­
misses the comprehensive and successful 
French breeder-reactor program as an 
outgrowth of "relentless Gallic logic" (as 
if American logic in this field· should be 
anything else). Then he quotes the assur­
ances of a DOE official that our supplies of 
oil, gas, coal, and uranium make it less 
urgent for the U.S. to perfect this technol­
ogy. It is hard for me to share his confi­
dence when I recall that environmental 
considerations block the recovery of 
some of our most promising reserves. 
The crucial decisions to be made about 
national energy policy should be based on 
facts- not hunches, rumor, or irrational 
fear. 
Gerome G. Torribio, West Covina, Calif. 

Why did you give the last word in your 
otherwise balanced report on the breeder 
reactor to Pierre Zaleski, official spokes­
man for the French program? I think he is 
absolutely wrong when he says that, after 
four or five years of conservation, U.S. 
energy consumption will have to resume 
its growth if our economy is to grow. 
Indeed, the U.S. economy will be dam­
aged if we make wasteful investments in 
unnecessary technologies instead of in 
energy-efficient ones. The French attitude 
seems to be "Damn economics! Damn 

Continued 

--------------- ---------------------------
POPULAR SCIENCE READER SERVICE Check below to report a change of address. Or to get more mall. Or less mall. 

Addre11 

City State Zip Code 
It helps if you attach your address label (or 
copy your name and address exactly as they 
appear on your label) in the space above. 

D MOVING NOTICE. Put your old address at 
left, your new one at r ight. (Please give us 
six weeks' notice.) 

D UNLISTING SERVICE. Check here if you don't 
want to rece ive mail from advertisers who 
use the POPULAR SciENCE list. (Be sure tO 
attach your label at left.) 

D LISTING SERVICE. Check here if you're not 
a subscriber but want to receive mail from 
advertisers who use the POPULAR Sc iENCE list. 
(Be sure to l ill in .your name and address 
at r ight.) 

Addreaa 

City State 

POPULAR SCIENCE, P.O. Box 2871 , 
Boulder, Colo. 80302. 

Zip Code 

---------------------------------------

• 

4 I POPULAR SCIENCE Copyrighted material 



I • 

• 

' ,. 

-.. .._ 

.,,. 

r • v 

Elegant furniture. 

Doors closed, it's beautiful furniture that takes little more 
floor space than some TV consoles. 

Doors open, it's a bright. giant screen 45" diagonal color 
TV that fills the room with action and excitement. 

• 
All-new, this Quasar TV includes major advances in elec-

tronic technology. 105 channels, 23 ready for cable TV 

Giant TV, too. 

Compact, computerized remote control tuning. 
And stereo capability with 4 speakers and 2 separate 

audio amplifiers, for use with existing stereo audio equip­
ment. Manufacturers suggested retail price under four 
thousand dollars. 

That's fantastic! That's Quasar! 

AFTER ANOTHER ... AFTER ANOTHER ... AFTER ANOTHER ... AFTER ANOTHER ... AFTER ANOTHER ... 

Component style, compo­
nent features, integrated 
into one high-performance 
stereo system. 

TV Pictures Simulated. 

Programmable 14-day 
Video Cassette Recorder 
with remote control, special 
effects, high speed 
picture search. 

Microwave/Convection 
Oven that bakes and 
browns. With 3 separate 
functions, it's like 3 ovens 
m one. 

Compact. lightweight Video 
Color/Sound Camera and 
Videotape Recorder. 
Instant replay, special 
effects. 

World's most compact 7" 
diag. TV and AM/FM radio 
goes where you go. Runs 
on AC, DC or ordinary 
D-cell batteries. 

Quasar, Franklin Park, Illinois 60131. 
Dhlilion ot Motsushita Electric Co<potellon ol America 
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A Free Fact Kit tells how you can make $5, 
$10, even $15 an hourormoreinyourspare 
time! 
A patented, easy-to-use woodworking tool 
- the Shopsmith Router Arm - lets even 
beginners quickly turn out a big volume of 
beautiful wood products and gifts that sell 
themselves on sight, at handsome profits. 
You'll have fun making and selling dozens 
of fast-sell ing items. You can even start a 
moneymak ing fu rniture repair and 
restorat ion business if you like. It's the 
perfect way to turn an enjoyable and 
satisfying hobby into extra cash while 
being your own boss! 

FREE FACTS KIT 
Mai l the coupon 
and we'll send you 
information about 
this profitable op­
portuni ty. We help 
you get started with 
a "Blueprint for Suo­
cess" manual, ad­
vertising materials. 
project ideas, pat­
terns, production 
aids . . . and more! 

Mail your coupon TODAY! 

-----
Shopsmith Inc. 
The Home Workshop Company 
Dept. 5774 
750 Center Drive 
Vandalia, Ohio 45377 

I 
I 

I 0 YES! Please mail me your Free Facts Kitthat I 
tells how I can make money in my spare time 

I 
with the patented Shopsmith Router Arm. I 

1 understand there is no obligation. 

Name -------------------------

1 Address I 
City __ _.::._ ________ _ 

I State ZiP----1 
Cabinetmakers' and professional woodworkers' 
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PS read~rs talk back 
(Continued) 

nuclear weapons proliferation I Full speed 
ahead." 

We shouldn't be too smug about this 
French foolishness, however. It was the 
U.S. Atomic Energy ~om mission that sold 
the idea of the plutonium breeder to the 
world, and it is likely that the new admin­
istration will soon be out promoting it 
again. · 

Frank von Hippel, Senior Physicist 
Ctr. for Energy & Environmental Studies 

Princeton Univ., Princeton, N.J. 

The first law 
How's that again, Jan? Did you really 
mean it when you wrote "a Btu of work 
input can produce two to four Btu of heat 
output" ["Alternate-Energy Answers," 
PS, Jan.)? If so, isn't this a violation of the 
law of conservation of energy? 

G. G. Guilford, P.E., Idaho Falls, Ida. 

Jan Kreider replies: "Yes I did, and no it 
isn't. Maybe 'produce' is the wrong word, 
but a heat pump does deliver more 
energy than it consumes-by moving heat 
from outside air to inside air." 

Improve yesterday's train 
Charles Maurer's article "Tomorrow's 
Train is Running Today i.n Canada" (PS, 
Dec. '80) simply rehashes Urban Trans­
portation Development Corp.'s promo­
tional literature. He claims that the capac­
ity of buses and light-rail vehicles-which 
he refers to by the outdated term "street­
cars"-are limited to 10,000 passengers 
an hour. Not true: Buses can handle 
15,000 and light rail 25,000 before things 
get too crowded. At a cost of $25-$30 mil­
lion a mile, "tomorrow's train" is not com­
petitive with light rail, which costs as little 
as $8 million a mile. Another nice claim is 
that it can climb grades of six percent. The 
old trolleys could handle grades up to 
eight percent. 

Peter Darwick, St. Catharines, Ont. 

Eggshells and oysters 
I was amused by your item on the holo­
graphic process for determining eggshell 
thickness ("PS/What's News," PS, Jan.). 
When I was a youngster, my father had a 
large chicken farm and we encountered 
egg-cracking problems, too. Solution 7 
Feed the hens more calcium in the form of 
oyster shells. If today's egg producers are 
losing $100 million a year, it's because 
they are trying to save perhaps $5 million 
by cutting back on calcium. Now they 
have this new, expensive process. It 
seems to me to be a classic case of run­
ning around the barn to open the front 
door. 

Norbert Corson, Land 0' Lakes, Fla. 

Returo of the rotorship7 
The high-tech sailing ship on the Dec. '80 
cover recalls Dr. Anton Flettner's rotor­
ship, which, in 1924, successfully crossed 
the Atlantic. The "sails" of the rotorship 

were tall cloth-covered cylinders on light 
wooden frames mounted on masts with 
basel? that were rotated by electric motors 
powered from a diesel generator. The 
watch officer "made sail" or "took in sail" 
by changing the speed and/or direction of 
the masts. Apparently, the rotors per­
formed well in strong and steady winds, 
but the ships could not be maneuvered in 
close or crowded waters. 

Unfortunately, the introduction of die­
sel propulsion engines put an end to 
Flettner's experiment. But it's possible 
that the rotor principle might be of value 
today. The rotors could be contr!)lled by 
the experience and judgment of the watch 
officer, not by a computer, which cannot, 
for instance, spot an approaching squall, 
and must deal with such emergencies 
only after they occur. The sea is one place 
where no computer programmer can 
foresee every possible adverse situation. 

Edmund A. Milroy, Belleville, Ont. 

Fire hazards 
Jim Kersten used rigid urethane foam in 
his "Room at the Top" [PS, Sept. '80)- an 
excellent choice from an insulating stand­
point. But he should have installed ather­
mal barrier of V2-in. fire-resistant gypsum 
wallboard- or other material having a fin­
ish rating of not less than 15 minutes- on 
the inside of the insulation. This would 
protect the occupants of the home from 
the toxic fumes that can be emitted from 
this insulation when it's exposed to fire. 
Charles T. Fox, P.E., Chattanooga, Tenn. 

Ask any amateur fireman to take a look at 
your " Double-Shell Solar House" (PS, 
Dec. '79), and he'll tell you it's the biggest 
firetrap ever conceived. A house such as 

. this could become a smoke-filled crema­
torium in minutes while firemen at­
tempted to reach the house burning 
inside a house. 

Thomas Daoust, Schenectady, N.Y.' 

Double-she// houses are generally de­
signed with dampers in the ai rspace that 
close automatically when fusible links are 
exposed to very high temperatures. 

Decay, not fission 
The headline on your January article "Fis­
sion Battery" is in technical error. Al­
though the battery does perform as indi­
cated, it does so by simple radioactive 
decay and not by fission. Fission is the 
splitting of an atom into two different 
atoms, and normally requires a neutron to 
initiate the process. In the case of the 
Radioisotope Photoelectric Generator a 
gamma ray is emitted, and the atom 
merely loses energy without splitting. 

Robert M. Loesch, Director 
Nuclear Science Labs, Bel Air, Md. 

Correction: We got our manufacturers 
mixed up in January's "What's New in 
Home Improvement." The Hot Wall heat­
shield system is made and sold by Epox­
on Products (929 Bransten Rd., San Car­
los, Calif. 94070). E 
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A watch that fires missiles? 
If you think that's extraordinary, read 

on. Discover four gifted machines that 
were, until recently, technological visions. 
Now they're real, and dramat­
ically priced. 

Best of all, one toll-free 
phone call brings any or all of 
l'-tese geniuses into your home 
- where you'll have a full 30 
days to get a closer look. And a 
full refund (including delivery 
charge), if you decide to return 
it. You're completely protected 
by the nationally recognized 
Sharper Image guarantee of satisfaction. 
1. Beco•• aa laltaat •a•lclaa, 
no experleace aeeded. 

Create your own music with new 
Casio VL·Tone. You combine the sound, 
rhythms and tempo and VL-Tone plays it 
back-beautifully. 

You can move to a level of musical 
ability you never thought possible. 5 instru­
ment sounds and 11 rhythm sections let 
you create your own melodies, put to­
gether exciting arrangements, play 

...... ,...... - .. 

With lh4l polm-slz.ct Vl-Tone, even a beglnn.r c an 
lnslantly create- and playbock- profelslona l, big 
sounding music. 

compositions that normally take _years of 
musical training. The secret is LSI technol­
ogy adapted to recreation of sounds and 
rhythms in electronic form. The VL-Tone is 
a revelation. Play anything. Play it back. 
Speed it up. Slow it down. Memorize it. 
Add a rhythm. There's always something 
new. 

Uses 4 AA batteries. Can take ear­
phones. Also plugs into home stereo for 
larger sound. Full function memory calcu­
lator, year warranty, case, full instructions. 
Now, you'll own the most amazing musical 
instrument in the world. l" x ll ~~~ x 3". 
Casio VL-Tone H395 $69.95 (3.50) 
AC adapter AD-lU H397 $7.25 (.75) 
YL-Tone Song Book 1403 $5.00 (. 75) 

2. Top-rated pocket stereo. 
VabeUevable price. 

The new $99 Technidyne is the first 
portable cassette stereo to equal or surpass 
the performance specifications of the $200 
Sony Walkman™. Extended frequency 
range produces incomparable fidelity, 
truer sound. Stronger, more reliable motor 
drive minimizes wow and flutter (distortion) 
-even during active sports. 

Comes with shoulder strap, demon­
stration tape, and ultra-light (2Y4 oz.) col­
lapsible headphones-a Technidyne exclu­
sive. Optional nylon waist pack provides 
added protection for sailing, hiking, etc . 
Add a second set of headphones for tan­
dem listening. Built-in Talk button allows 
conversation or singalong. Tone and slide­
volume controls lor each channel. 3 \12 N X 
5Y4 • x 1 V2 • unit takes 4 AA batteries. 
90 day warranty. 

Now you won't leave your best listen­
ing at home. Nothing sounds-or performs 
-better than the Technidyne. 
Technidyne Stereo 1400 $99 (2.50) 
Sport Waist Pack H401 $19.95 (1.50) 
Additional Headset H402 $19.95 (1.50) 
3. Conll111 telephoae brealdbroagla. 

Most advanced-and beautiful­
cordless telephone ever- the new Mura­
phone 600. Extended 700 loot range takes 
your phone almost anywhere-even to the 
neighbors. 

Small hideaway base sta.tion plugs 
into your phone jack; then forget it. The 
remote handset recharges weekly at any 
wall outlet- a Mura exclusive. 

Excellent fidelity, works just like a nor­
mal extension phone. Dial out, receive 
calls, even automatic one-button redial. 

FCC approved, comes 
with 90 day warranty, 
full instructions, base and 
remote, everything needed 
lor the luxury of cordless 
telephoning. Now put your 
phone where you are: base­
ment, yard, office, or bath. 

Muraphone 600 H399 $199 (3.50) 
4, Alaate•eat park OD yoar wrist. 

Casio just put an exciting game-and 
much more-into their best-sellin9 
calculator watch. "Counterattack' tests 
your reflexes as you destroy enemy 
missiles, increasing skill level as you play. 
Hear each shot fired- scoreboard tallies 
your hits. Complete battlefield action right 
on your wrist. 

Eight digit calculator is easily worked 
even by large fingers. Two line display 
shows day, date, time. Features 24 hour 
repeating alarm, hourly chime, 12/24 time­
keeping in two time zones, stopwatch to 
23:59:99. Black resin case and band, 
glass crystal. Instructions, battery and year 
warranty included. This genius conquers 
time, finance-and boredom. 
CA-90 Calculator Game Watch 1396 
$49.95 (2.50) 

30..DAY BONE TRIAL. 
r ------·--·---· Credit card holders may use our 
I toll-free numbers below. Or send 
1 check, including delivery charge 

I 
(shown in parentheses at end of product 
descriptions). Add 6% sales tax in CA. 

1 Please mention the 3-digit product 
I number and this magazine. 

I 800 227-3436 
I In California 800 622-0733 
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Kings and Box, 1 mg. "tar", 0.2 mg. nicotine: 
lOO's, 3 mg. "tar", 0.4 mg. nicotine 
av. per cigarette by FTC method. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



BUS'81 

Don't get us wrong. 
We got it right 20 years ago. 
Even then our big Volkswagen was still 

the most revolutionary wagon of its time. 
It could carry about twice as much as the 
average station wagon. 

Only one small problem: 
Some people thought it was funny 

looking. 
Back to the drawing boards. 
Over the years we came up with a 

modern, aerodynamic body. 
We also made the windows bigger. 

lhe doors bigger.lhe interior bigger. And 
more comfortable. 

The dash more dashing. The engine 
more energetic. And the suspension more 
sophisticated. 

Which led Car and Driver Magazine to 
say: "What we have here is the Porsche 
911 of vans. lhe vanagon goes down the 
road with a car-like assurance thats never 

($) Hl81 VOUC.SWAG(N ~AMERICA 
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existed in vehicles of this type before:' 
In short, there isn't a nut or even a bolt 

that we haven't refined or redesigned 
since we produced our vintage '61 Bus. 

So, in every way, we think that our '81 
Vanagon is the most beautiful big Bus 
we've ever produced. 

Alas, one small problem: 
Some people still think its funny looking. 

-
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for safer mowers 

Tecumseh brake uses small pad on arm under flywheel . It is 
shown here in run (disengaged) position. You must hold enough 
pressure on control handle to overcome the coil spring. 

Briggs & Stratton brake has a band that wraps around a portion 
of the flywheel. Spring holds it engaged until you grip control 
handle. White gear in foreground is starter drive. 

Latest safety feature: 
Let go of the handle 
and your lawn mower stops 

By E.F. LINDSLEY 

Are you ready for a lawn mower that 
stops every time you release the han­
dle? You should be, if you're shopping 
for a walk-behind. mower this . 
sprmg. 

Release the handle to empty the bag 
or pick up a bit of debris, and the 
engine stops. So does the whirling cut~ 
ter blade-all within three seconds. To 
start mowing again, you must grip the 
handle and turn the starter key. (You 
won't find a rope to pull on these new 
mowers.) 

The system is called a blade brake 
with electric restart. It's one conces­
sion to the demand from the Consum­
er Product Safety Commission to 
reduce the 70,000 accidents per year 

~ECHA~GE 
AL.TE~NATO~ 

--
In Briggs system, a 
cable controls the 
brake band, stop 
switch, and battery 
to starter circuit. 
Unless you grip 
handle, all systems 
are dead. The Te­
cumseh system is 
similar, except for 
the mechanical dif­
ference in braking. 

·~~--~--- ------------, 
( 

--

HANDLE 
~EL.EASE, 
FLE XIBLE 

CABLE 

that plague rotary-mower users. 
There have been past attempts to 

improve blade brakes [PS, Jan. '76]. 
Combined with clutches on the crank­
shaft, the earlier designs stopped the 
blade but allowed the engine to keep 
running at idle. However, both the 
mower builders and the engine mak­
ers say that the clutch/brakes, so far, 
haven't proved very reliable. (One 
mower maker reports he hasn't been 

--
B ANO BRAKE 

--
able to make the mechanism operate 
over 200 hours.) 

The clutch/brake also has starting 
problems: The mass of the cutter blade 
is normally used in addition to the fly­
wheel mass when starting the engine. 
But that flywheel effect is lost when 
you clutch the blade from the crank­
shaft. Add the fact that you must start 
the engine at an idle throttle setting, 

Continued 
C..opynglj '8d matenal 

APRIL1981 11 



ounce of time. 
The amazing mini travelers' clock for under $20. 

It's a space-age pocket watch .. . 
a bedside traveler's companion .. . 
a car dash clock ... a convenient 
personal alarm. And It's a tax­
deductible business gift 
idea all year long! 
Ordera ~ 
six-pack .__... 
andsave! ·~ • 

Look . . . the perfect. one-ounce electronic 
LCD read-out traveler's alarm clock that goes 
anywhere! Gives you continuous display of hours 
and minutes . . . 24-hour .. beep .. alarm . .. 
backlight for night viewing-all in a tiny. black and 
silver alarm clock with quartz crystal accuracy 
to within 20 seconds a month I And it operates 
on a long-life battery! 

You expect $39.95? No. It s only $19.95 ptus 
$1.95 shipping and handling. And 11 s such an 
1ntrigutng gift idea. we·re offering a six-pack 
for only $99.95 plus $4.95 shipping and 
handling- you save $19.751 Use your cred1t 
card and call toll-free or send your check to 
Roy Thomas & AssoCiates at the address below. 
(Illinois residents add 6°o sales tax.) You must 
be completely satisfied or return for a full refund 
after 15 days. · 

CALL 800-621-5839 
(In Illinois, call 800-972-5858) 

For faster service, give this number 72-3200 
when operator answers. Call 7 days, 24 hours. 

. . --

ACTUAL SIZE 
ONLY 2 9.16' JC 

1 1 •4" )( 71/6 " 

I 

INcWl)ED ... matching. slip-in. dash mount for 
your car. van or boat with adhesive backing ­
no electrical connections 

Ill ROY THOMAS 
& ASSOCIATES INC. 

701 E. Prospect Avenue. Dept. 72·3200 
Mount Prospect, IL 60056 

.,~~ 

n~ tr -. -.. ...-

The golden beaches of the Grand Strand. Old Charleston. The Resort Is lands. 
The whole beautiful State is right here in our free 64-page color book. And It's 
yours for the asking. 

Please send me the free South Carolina vacation guide. MAIL TO: 
South Carolina Division of Tourism. Room 243. Box 78, Columbia. SC 29202. 

Name---------------------------------------------------

Address------------------------------------------------

City _________________________ state ___________ z;p, _____ _ 

. 
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Blade brakes 
[Continued) 

and it means a lot of rope tugging. 
But now, both Tecumseh and Briggs 

& Stratton are offering new engines 
that use mechanical, spring-operated 
blade brakes that don't require the 
clutch system. A deadman handle con­
trol cuts the ignition and mechanical­
ly brakes the engine almost instantly. 
And for convenience each has electric 
start. 

In each case, the brake is mechani­
cally attached to the front handgrip 
through a flexible steel cable. As long 
as you're holding the grip, the cable 
pulls the brake away from the fly­
wheel. Let go to do some · bagging, 
however, and the brake spring pulls 
the brake lever into place. 

The two manufacturers brake the 
mowers. differently. On the Briggs 
machine, a steel band tightens around 
the circumference of the flywheel (see 
photo at right, previous page). On the 
Tecumseh, a brake pad .moves up 
against the bottom of the flywheel 
(photo at left, previous page). Qn both 
machines, a mechanically operated 
stop switch kills the engine at the 
same time that braking occurs. 

When you're ready to go, the brake 
is released and the stop switch is 
opened as you again grab the handle. 
A starter switch kicks over the engine 
with a 12-volt battery and starter on 
the Tecumseh; a six-volt battery is 
used on the Briggs system (which, I'm 
told, costs 30 percent less). 

On both engin~s. the starting sys­
tem and battery are substantially 
more powerful th·an on previous elec­
tric-start mowers. Starting an engine 
once or twice in the course of mowing 
your lawn isn't a very high demand on 
a system. But starting and restarting 
30 times an hotir while bagging, as 
Briggs' engineers anticipate, requires 
at least a nine-amp-hr battery and 
a huskier starter. The batteries I saw 
were of the sealed lead/acid type and 
about the size of a four-inch cube. On 
both systems a flywheel-alternator 
charges the battery as you use the 
machines. Also, each has a provision 
for a wall-outlet charger if needed. 

None of this means you won't see a 
clutch/brake mower in the future. It 
still has the advantage of not requir­
ing an elaborate and costly electric 
starting system since it doesn't kill 
the engine. And, in time, the bugs 
may be worked out. 

Whichever way it goes, however, 
you'll pay for it. Wheeler Mfg. Co., the 
first manufacturer to use the brake (a 
Tecumseh), has announced a price 
increase: about $50 for the device.II!J 

' upyrigh . m 
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Low Cost Computerized 
Burglar Alarm System 
Home · Office · Business 

NO INSTALLATION 
Just plug the Guardex 8000 alarm system in, make two simple 
control adjustments to suit your particular building and it 
works! There are no other wires to run. This totally self-con­
tained burglar alarm can completely seal off every square inch 
of the surface of your building. It protects doors, windows, and 
what most alarms miss . .. your roof, walls and floors. 

HOW CAN ONE SMALL COMPUTER PROTECT MY 
WHOLE BUILDING? 

Guardex 8000 Alarm System works on the principle of audio 
discrimination. This, put simply, is the process of electronic­
ally separating normal everyday sounds, such as voices, tele­
phones, etc. from break-in type noises such as breaking glass, 
prying metal, or forcing a door open. The Guardex 8000 pro­
tects one story homes and offices up to 2000 square feet and 
open commercial buildings up to 10,000 square feet. The 
Guardex 9300 with wireless remote sensor capability is avail­
able for multi-story homes and offices or single story with 
more than 2000 square feet. Call the factory for more detailed 
information. 

TURNS ON LIGHTS AUTOMATICALLY 
When the first break-in type sound is detected, the system will 
Instantly turn on lights, radio, or other electronic equipment 
that you have plugged into the back of the alarm. These lights 
of other equipment will remain on for a period of five minutes, 
then automatically turn off. 

POWERFUL ELECTRONIC SIREN 
The Guardex 8000 alarm is equipped with a loud built-in siren. 
If during the five minute period the lights or other electronic 
equipment has been activated, a second break·in sound is de· 
tected, (it can be only a second or two after the first break-in 
sound) the built-in siren will start blasting for 90 seconds. At the 
end of approximately 90 seconds the siren will shut off and the 
alarm listens again . If another break·in sound is heard the 
siren will come on for another 90 seconds. If no other break-in 
sound is detected, the siren will stay off and at the end of the 
five minute period the lights will shut off and the alarm in­
stantly resets. 

The rear control panel 
contains two standard AC 
plug receptacles for a table 
lamp, spot lights. radio. etc.: 
terminals lor connecting 
optional outside si ren and 
back·up battery (not 
included); entry delay time 
control and sensitivity control. 

The Guardex 8000 Alarm System is ·walnut grained and dis­
guised to look like a small stereo speaker (6314" x 9314" x 8") 
and weighs·less than 6'12 pounds. · 

EXIT AND ENTRY DELAY 
The Guardex 8000 alarm has a built-in exit delay allowing you 
approximately one minute to lock up and leave the building 
before the alarm is armed. When you enter your building you 
may find that just your normal entering sounds activate the 
siren. You may delay it from starting for up to 30 seconds by 
turning up the siren entry delay control. 

BATTERY BACK-UP 
Burglars rarely cut power. However, to give you total protec­
tion from a burglar and possible power failure, our alarm has 
provisions for a battery back-up. (Batteries not included). 12 
volt lantern batteries are available at most hardware stores. 

THE BURGLARY PROBLEM 
The F.B.I. statistics show that at the present rate, one out of 
every four Americans are going to be burglarized. That is not a 
very pleasant fact, but it Is true. You have a greater chance of 
being burglarized than being a victim of a fire or automobile 
accident. The time is now to help protect yourself and your 
valuables with a Guardex 8000 alarm system. 

OUTSIDE SIREN 
The Guardex 8000 alarm is equipped with a loud, built-in siren, 
but if you desire an additional siren to mount outside or In an 
area away from the main alarm, they are available with 50 feet 
of wire for $24.95. (Connecting terminals are provided oil the 
back of the alarm). 

30 DAY NO RISK TRIAL 
This is your opportunity to purchase an alarm system directly 
from the factory for only $199.95. Try it in your home or busi­
ness for thirty days without risking one cent. Put our Guardex 
8000 alarm to your own test. See for yourself! It will protect 
every window and door from break-in. If you are not completely 
satisfied, return the alarm within 30 days for a coml>lete refund. 
To order your Guardex 8000 alarm, CALL TOLL FREE to charge 
your credit card or send your check to Guardian Electronics, 
Inc. in the amount of $199.95 plus $3.50 postage and handling. 
If you want the optional outside siren, add $24.95 (California 
residents add 6% sales tax.) 
(If you require more information, 
call during California business 
hours, Monday - Friday). 

Dealer Inquiries Invited 

CALL TOLL FREE 

(800) 423-5499 

GUARDIAN 

Cal ifornia residents : 
(213) 889-1414 collect . 

ELECTRONICS, INC. 

Price subject 
to change 

without notice. 

31117 VIa Collnas, Dept. PS Westlake VIllage, Calif. 91381 
~ opy11gh XI m 'n..:tl 



THE FIRST 
TR YWATER 
RESISTANT 

M/CHRONO 
DIGITAL 

Casio's M • ner 
You Don't Have Time To Worry AIKiut Your Witch 

Shown 
Actual 
Size 

It's so convenient you JUSt put it on and forget It! 
Never worry about the Mariner getting wet, because 
rt's water resistant to 300ft. Swim, ski and live the 
active life with this durable timepiece. Even the 
buttons have been engineered to prevent the loss of 
water resistancy during virtually any activity you 
undertake. Includes lithium batteries that won't need 
changing for approx. 5 years. 

Use fie ChroiiOQraph WHhout Losing Sight of the Time 
The convenient and unique 12 digit LCD display allows 
you to view the time and your choice of the alarm, 
chronograph, countdown alarm, or calendar. Imagine 
a daily alarm, hourty chime, chronograph track 
accurate to 11100th second, an 11 hr. countdown 
alarm, and self adjusting calendar at your command. 
Plus one touch allows you to change between 12 & 24 
hour military/European time. All this backed by the 
manufacturer's one year warranty. 

Buy with Confidence 
We've become a leading media merchandiser by offering 
advanced technology products, prompt delivery, and a 
30-day, no-risk, money-back guarantee. If this product 
isn't everything you expect, return it in new condition in 
30 days or less for a complete refund. 

Order Today 
Charge customers call toll free 24 hours a day. Order pro­
duct #91 for watch in tough black case and band, only 
$39.95. Order product #93 for watch in stainless steel case 
and tough black band, only $59.95. 

854-3831 :::·:.:r~:s, 

Dws marketing 
international 

350-A Flsc-tr Allenue Dept. T08. 
COitl Men. C11ilornl1. 92&26. 
(7Ul s•o·••" 
Call our toll· tree number tor QUICkest serv1ce or send your cneck 
money order. or cred1t card 1nto Please allow t1me tor checks to 
clear We accept VISA. M C A E D C charge cards Add S2 50 
tor 1nsured postage & handling tor first product & S 1 00 tor each 
add1t<onat product Calli res1dents add s•. sales tax 

©OWS marketing international t981 
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No-knock turbocar 
runs on any gas 

PRESSURE SENSOR KNOCK SENSOR 

0 0 0 0 

AIR 
INLET 

COMPRESSOR TURBINE 

RPM WASTE-GATE-""'!'" 
(FROM DISTRIBUTOR) VALVE 

PROCESSOR 
UNIT 

Auto makers are moving to turbo­
charging to increase power by as 
much as 25 percent without the penal­
ties in fuel consumption and weight of 
a larger engine. Typically, an ex­
haust-driven turbo-compressor sim­
ply blows extra air into the cylinders 
for a denser explosive charge. 

But there's a catch. That boosted 
cylinder pressure may cause detona­
tion with low-grade gasoline, often 
the only fuel available. Such pre-igni­
tion, or knocking, can seriously burn 
exhaust valves and pistons. Saab in 
Sweden solves this problem with its 
Automatic Performance Control sys­
tem (APC), which allows the ~ngine to 
run safely and at peak efficiency on 
any gas between 91 and 99 octane 
without prior adjustment. A sensor 
fixed to the cylinder block detects the 
first trace of detonation-even the 
inaudible type at high speeds, which 
is the most harmful. 

This danger signal is fed into an 
electronic processor that then opens a 
solenoid valve in the air-control line 
to the waste-gate valve. That instant­
ly slows the turbine and reduces the 
boost pressure from the turbocharger, 
holding the pressure at a critical level 
just below the knock point. 

APC has been successfully tested in 

SOLENOID VALVE 

the Saab two-liter engine, and will be 
used in the 900 Turbocar next year. It 
makes detuning the engine for an 
anti-knock safety margin unneces­
sary. In fact , the compression ratio is 
actually raised to 8.5:1 from the Tur­
bo's present 7.2:1, which improves 
engine efficiency and gives snappier 
acceleration at low rpm before the 
power-boosting turbine cuts in. Fuel 
is always completely burned regard­
less of the octane number. The compa­
ny claims an eight percent cut in fuel 
consumption. 

GM tackled the same problem in the 
1977 Buick Regal with an automatic 
spark-retard system for the turbo­
charged V6. This system prevents 
engine damage by altering ignition 
timing at the onset of knock. The 
Swedes point to some weaknesses of 
that method: Engine efficiency and 
economy suffer; there's a risk of burn­
ing exhaust valves; and the timing 
control may not always respond rapid­
ly under hard acceleration. 

Saab sees its APC as a no-snag solu­
tion that requires only simple elec­
tronics, has few moving parts, and 
adds little to the cost of the car. With 
growing acceptance of turbocharging, 
other manufacturers may follow 
suit.-David Scott 
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What makes Koolatron portables tick 
is a tiny, space-age-efficient thermoelectric 
solid state module. 

Koolatrons simply plug into 12-volt lighter 
sockets, or operate from house current with 
our optionalllO volt AC adaptor. Very easy. 
Very clean. And very convenient. 

Whichever model you choose, a 
Koolatron portable is light, versatile, and sur­
prisingly spacious. The Sportsman Fridge, for 
instance, weighs only 17 lbs -less than a 
cooler with a block of ice. 

Yet it holds up to 40'lbs. of provisions, or 
48 twelve-ounce pop cans. 

And with the flick of a switch, two of our 
three mOdels tum into food warmers. 
'lake them just about anywhere, in just 
about anything. 

Because of its aerospace-inspired solid 
state refrigeration modules, a Koolatron 
portable is unaffected by travel, vibration 
or tilting. 

So wherever you go, you can take your 
Koolatron portable with you -
on vacation, camping,. boat_ trips, hunting, 
fishing, cottages, the office for working 
lunches, the rec room as an extra fridge, 
even shopping. 

It's really like having a smaller 
version of your home refrigerator. And 
it'll do just as good a job, keeping food at 
normal refrigeration temperature ( 40° to 
45°F), even in 95° weather. 

~ . - -

The Car Fridge thars also a food warmer. 
$139.00 ($149.00 in Canada). (Model P10). 

The Koolatron Car Fridge holds 17 
twelve-ounce pop cans or about 15 lbs. of 
provisions. With the flick of a switch, it warms 
up to 1500F to keep hot foods hot. 

Vital statistics: Blue Poly_pro plastic, 
16" x ll" x lllh" ext., 10-litre (ll qt) capacity, 
weighs 10 lbs., operates from 12-volt power 
or with our optional12VDC/ll0VAC power 
adaptor. 
The Deluxe Portable with the works. 
$199.00 ($209.00 in Canada). (Model P34A). 

For the man who wants everything - fully 
adjustable temperature contro~ low battery warn­
ing indicator and food warming switch over. 

Vital statistics: Beige ABS case, 21" x 16" 
x 16" ext., 341itre (36 qt) capacity, weighs 
17 lbs. (See Car Fridge above for operational 
details.) 
The Sportsman Fridge that takes the 
rough out of roughing lt $179.00 
($189.00 in Canada). (Model P34) 

The Koolatron Sportsman has the same 
dimensions as the Deluxe but does not include 
the food warmer or low battery warning 
indicator and has fixed temperature control. 
Order today without obUgatlon! 

Write or phone. We'll rush you your unit 
on our no risk 21-day trial basis. Each unit has 
complete instructions and a written one year 
warranty backed up by Koolatron- the world's 
largest manufacturer of solid state recreational 

fridges. Service centres in New York, Arizona 
and Canada. 
Phone for immediate delivery. 

For rush delivery, calJ "toll-free" by 
operator-dialing us collect. 

0-705-737-0842 
Koolatron Industries Limited 

56 Harvester A ire., Batavia, New York 14020 
230 Bayview Drive, Barrie, Ontario, Canada L4N 4Y8 

Or use this handy order coupon. r.------------, 
1 Dept. 1674 I 
I Industries Llmlted I 

56 Harvester Avenue, Batavia, New York 14020 

I Canada: 230 Bayview Drive, Barrie, Ontario L4N 4Y8 I 
Please send me: 

I _ (PIO) Car Fridge at $139.00 ($149.00 in Canada) I 
_ (P34) Sportsman Fridge at $179.00 ($189.00 in Canada) 

I _ ( P34A) Deluxe Fridge at $199.00 ($209.00 in Canada) I 
_ Kwlatron IIOV adaptor at $39.95 (same in Canada) 

I Please add $9.00 lor handling and delivery per unit. I 
No charge lor shipping adaptor il ordered with unit. 

I Add $3.00 lor shipping adaptor only. I 
(N .Y., Ont. and Que. residents add sales tax.) I I under~tand that I may return any item undamaged I 

I 
within 21 days and receive a lull relund il I am not 
satisfied. I 
0 I enclose check or money order for 

I S or please charge to my I I 0 Visa 0 Mastercharge 0 Amencan Express I 
I Account Number I 
I Expiry Date 0 Send brochure only I 
I Signature I I (necessary to ship merchandise) I 
I NAME I 
I I I ADDRESS I 
I CITY STATE I 
I I 
1 ZIP CODE PHONE _J 
1------·0BAF.-----

DEALER ENQUIRIES NOW INVI"f'ED. 11Yill.'U rna.enal 
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MOTORCYCL NG 

By RAY HILL 

138 mpg on Yamaha's SR 250 
A moped is the mileage champ for low­
speed, short-distance commuting, as 
many people are discovering. Unfortu­
nately, if you must travel longer distances 
at highway speeds, a moped isn't the 
answer. But Yamaha's SA 250 Exciter 
motorcycle can be. It's made especially 
for beginning riders. 

The Exciter's single-cylinder four-stroke 
power plant displaces 249 cc's. It doesn't 
have great gobs of power that can get an 
inexperienced rider in trouble. And it's 
easy to start (electric starter) and main­
tain. The seat is low (see photo). Even 
people with short legs can usually plant 
both feet firmly on the pavement when 
the machine is stopped. Carrying a pas­
senger is no problem. 

My first mileage test was a 130-mile 
run, mostly on turnpikes. I kept up with 
the fastest cars, and I got just a bit under 
70 mpg. The engine was new at that time. 
Later, after only 250 break-in miles, I 
decided to try for optimum mileage. That 
meant no jack-rabbit starts, steady cruis­
ing speeds (no high speeds), and easy 
braking- the same kind of techniques you 
would use with any vehicle to get opti­
mum mileage. I used no tricks, such as 
coasting down hills with a dead engine. 

I topped off the gas tank and rode the 
bike 17 miles over roads near my home. 
Except when stopping for lights or stop 
signs, I kept the speed between 40 and 55 
mph- mostly at about 45. After the run I 
topped off the tank using a calibrated con­
tainer. It took exactly one pint to fill it. That 
works out to 138 mpg. 

Oh yes, not only is the SR 250 a very 
economical commuter-it's also a lot 
of fun to ride. 

Heated handgrips 
Do you suffer from cold hands on those 
cold-weather rides? A pair of Hot Grips 
from Hi-Point Racing Products may re­
duce your misery. These special grips 
have resistance-heating wires built in. 
When they are switched on, the grips 
heat, warming your hands. I haven't tried 
a pair, but I've received glowing reports 
(pardon the pun) from people who have. 

Hot Grips can be used on any street 
motorcycle with a six- or 12-volt electrical 
system and on any dirt bike with a lighting 
coil. They cost about $25 and are available 
through motorcycle shops that sell Hi­
Point products. 

Water jug for dirt bikes 
You can work up quite a thirst on a long 
trail ride. One way to solve the problem­
as many do- is to carry a canteen on your 
belt. But if you fall, landing on your can­
teen is not the most pleasant of experi­
ences. A better solution is the Enduro jug, 
made by Tumbleweed Enterprise in Tor­
rance, Calif. It costs about $13 and is sold 
by most motorcycle dealers. 

I tried the jug on a Kawasaki KDX 175 
recently. The container comes with a 
mounting base that clamps to the han­
,.---

dlebar cross brace with a couple of 
screws. The Enduro jug slips over the 
base and is held securely in place with a 
Velcro strap. Even my most spirited riding 
tactics failed to shake the jug loose. It 
doesn't leak, is made of rugged plastic, 
and holds one quart. I found it mighty 
handy about 50 miles down the trail when 
my throat got dry. When filled, the jug 
adds some weight to the handlebars. But 
this did not seem to adversely affect ·any 
of the excellent handling characteristics 
of the KDX. 

Continued 
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Warning: The Su rgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 

OFFER 
We' ll send you your free pack of New Winston Ultra. 
Just fill in your name and address below. 
Mail to: R. J . Reynolds Co., P.O. Box 1626 

Winston-Salem, N.C. 27102 

I certify that I am a smoker at least 21 years of age. 
Check 85mm or 100mmL _ _ _ 

NAME: 
(please pnnl) 

ADDRESS 

CITY: 

STATE: ZIP: 
(reQuired ) 

CURRENT BRAND TEL: 

OHer reslr~cled tosmole~ Zl years old or ower l1m1t one paclaee per household Vo•d 
where la.ed, proh•b•ted by law or otherw1st reslr~cted All promot•onal costs pa•d by 
manufaclurtr OFFER EXPIRES JUNE 30, 1981. 

Offer good only in USA. Consumer must pay postage 
to mail in coupon 

OntySmg .~~ 

. g Taste 
EasY Gom Tar 

111tra L£W _ 

ston 
A 



. 

test 
• 
lS 

~- s 
I 

In the middle of summer, when grass is sparse, just about any lawn mower can do the job. 
It's spring that separates the quality mowers from the rest. That's when grass is at its thickest and 
tallest. And that's when you really appreciate a John Deere. . 

John Deere offers a rear bagging attachment that directs the grass clippings to the top 
of the bag. It's designed to prevent clogging. So the bag fills up completely, even in damp condttions. 

What's more, John Deere 21-inch Mowers have powerful 3 %- or 4-hp engines that 
don't bog down in tall grass. They have steel wheels with ball bearings so they last longer and roll 
easier. And like all John Deere Mowers, they're easy to start and built to last a long time. 

John Deere 21-inch Mowers are available in self-propelled models with manual or 
electric start, and a push-type model with manual start. There are other push-type models available 
in 18- and 20-inch cutting widths. 

See your John Deere dealer now. Before that tall spring grass gets out of hand. 
For the name of the dealer nearest you, or a free folder, caliS00-447-0606 toll free. 

(lllinois. call 800-322-0688.) Or write John Deere. Dept. 62, Moline, IL 61265. 
DOWN-TO-EARTH VALUE. SAVE $30. Buy any 
John Deere 21-inch Walk-Behind Mower before Nothing Runs Like a Deere® 
May 31 and save $30 at a participating dealer. DEERE 
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Motorcycling 

I Continued) 

Tray for change, keys, etc. 
Digging around in your pockets for paper 
money, change, keys, and other such 
items can be a hassle when you're on a 
motorcycle- especially if you have a lot of 
heavy clothing to work through first. 
Cycle-Tray is designed to eliminate this 
problem. It measures three by six by 2'12 
inches and mounts on the handlebar. A lid 
that's held closed by spring tension keeps 
items from blowing away. It's $4.50, ppd., 
from Cycle-Tray, Box 74, Guilford, Conn. 

A brand-new old motorcycle 
The rig below is scheduled to go on sale in 
the U.S. at about the time you read this. It 
is almost an exact duplicate of a motorcy­
cle-sidecar combo built by BMW in the 
1930's. Made in Russia, it is imported into 
the United Kingdom by Neval, modified, 
and then brought into the U.S. by Sidecar 
Imports, Ltd., 490 Skokie Highway, High­
land Park, Ill. 60035. 

A 650-cc, overhead-valve, horizontally 
opposed twin-cylinder engine churns out 
a mild 36 bhp. Mileage is claimed to be in 
the 50- 54 nipg range under normal driv-

ing conditions. If its reliability is anything 
like BMW's, the Neval should last forever. 

A reverse gear is standard. All three 
alloy wheels are interchangeable. A spare 
wheel and extensive tool kit are included. 
Two versions are available: the MT-12, 
which costs about $5,300 and has a driven 
sidecar wheel, and the MT-10, about 
$4,300 with an unpowered sidecar wheel . 
The MT-12 is said to work very well in 
snow and rough or muddy terrain. 

The Neval meets all EPA and DOT stan­
dards, weighs 700 pounds, and holds five 
gallons of gas. Tires will not have the 
block tread-pattern shown in the photo. 
They will probably be street tires made by 
Dunlop. 

Plans call for the Neval to be sold 
nationwide. 11!1 

$10.00 Worth of Sand and 
Cement Produces This 
Attractive Fireplace. 

Sells on Sight from 
$250 to $300. Easy to 
start your own Profit­
able Business . 

The RPT Mfg. Fireplace 
Molds and Process are 
the most amazing and 
foolproof ever invented. 
Simple to operate. 

BIG DEMAND!! 
Sell all you produce to 
Department Stores, 
Homeowners, Parks, 
Nurseries and Picnic 
Groves. Fireplaces sell 
on sight. No experience 
necessary. We supply 
full operating instruc· 
tions and equipment 
plus the know-how that 
spells BIG PROFITS. 
This Is an outstanding 
opportunity for men of 
vision and small capital 
to get In a busy rich pay­
Ing field. Don't delay, 
Mall coupon at once for 
full details. 

• 

----------------1 
I RPT MFG. DEPT. PS-41 
I 3537 Limekiln Pike, Chalfont, PA 18914 I 
I Name I 
I Address I 
I City State Zip I L---------------1 
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We're one of the largest maken of 
automotive gaskets. And we have 
six booklets that will tell you what 
you need to know about gasket In­
stallation plus torque specifications. 
Learn about exclusive Teflon-coated 
PermaTorque/Biue~ head gaskets 
that never require retorqulng, 
Fei-CoPrenee - the all-rubber valve 
cover gasket, and much more. 

------.. 
I l ~~~- I I ~ I 
I I 
I FILoi'RO INCORPORATID 1 
1 7450 N. McCormick Blvd. 1 
1 Skokie, Ill. 60076 I 
I I 
1 Yes! Please send the gasket booklets. 1 
1 I enclose $1.00 to cover postage and handling. 1 
1 Mail coupon to: Fei-Pro Inc., Dept. PS-381 1 
1 7450 N. McCormick Blvd., Skokie. Ill. 60076 1 
I I 

: Name : 
I I 
1 Address 1 
I I 
I City I 
I I 
I State Zip I 
I I 
•. Teflon is a registered Trademark of DuPont Co. ~# 
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Solar water heater 
- no pumps, no tanks 

Heating water with solar energy isn't 
difficult or expensive: Just fill a buck­
et, put it in the sun, and wait. The 
money comes in when you want to tie 
your bucket (collector) into your 
household water supply. That usually 
means pumps, storage tanks, heat 
exchangers, thermostats, and a lot of 
plumbing- which costs $2,000-
$3,000 when installed in your home. 

A new solar water-heating system 
that dispenses with much of that 
hardware yet is claimed to perform 
about as well as a conventional sys­
tem should be on the market in about 
a year. Solaron Corp. , makers of solar 
space- and water-heating systems, re­
cently acquired the rights to market 
the simplified system developed by W. 
Peter Teagp.n of Arthur D. Little 
Inc., Cambridge, Mass. 

Solaron has not yet announced a 
price for tP,e heater, but Teagan says 
the installed cost should be about 40 
percent less than units now available. 
If so; the shortened payback period 
could make solar wp.t~r heating at­
tractive to many homeowners. 

· "I realized that the cost of solar 
water heaters wasn't going to come 
down without some fundamental 
changes," says Teagan. His solution: 
Connect the collector directly to an 
existing hot-water system and use 
citY water pressure for circulation. 
Result: The device needs no solar stor­
age tank, circulation pump, or differ­
ential controller, and uses less piping. 

The collector consists of an absorber 

I 
I 
I 

I 
I . 

tank containing water and a heat 
exchanger. An intake pipe brings 
water by line pressure through the 
exchanger and then into the domestic 
hot-water tank, where it may be fur-
ther heated to supply adequate tem­
peratures at the tap. 

The mystery of the system is why 
the water in the absorber doesn't 
freeze or boil. It contains . no anti-
freeze, and it is in direct contact with 
outdoor conditions. Solaron claims 
that insulation around the sides of the 
tank and the large mass of water in it 
prevent freezing. To eliminate over­
heating, a finned tube on top of the 
collector passes excess heat to the air 
and keeps the water temperature just 
below the boiling point. 

The unit was field-tested through 
three New England winters without 
any freezing or overheating, says Tea­
gan. On a clear day, the temperature 
of the absorber climbs 20- 25 degrees 
Fan hour. Due to the storage capacity 
of the unit, preheated water can be 
delivered well after sundown. 

Because the storage is not isolated 
from ambient temperatures, collector 
performance is somewhat worse than 
with conventional units in cold 
months, but it may be somewhat bet­
ter during hot months. How much of 
your water-heating needs could it sup­
ply year-round? 'PP to 50 percent, says 
the inventor. Solaron (1885 W. Dart­
mouth Ave., Englewood, Colo. 80110) 
will market the system for do-it-your­
self installation.-Ed Moslander 
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There's never been a better time to head 
outdoors-where So many of the best things in 
life really are free. 

And the best way to go is the Coleman 
way. You can equip yourself with all the gear 
you need for years of fun, at a price you used 
to pay for a few nights in a hotel or resort. 

To make it even easier, we've put together 
the Coleman "Good Times Outdoors Catalog" 
- loaded with coupons for rebates, premiums 
and other values from Coleman and other 
great names 
outdoors. 

• 
OUTING PRODUCTS ·.WICHITA, KANSAS 

oors 
an. 

r-------------------------------------------------~ 

Send in this coupon for your 
Coleman Good Times 
Outdoors Catalog"'. Or pick 
up one at a participating 
Coleman Dealer. Coleman 
Good Times Outdoors offer 
is good on purchase of 
couponed items from March 
15, 1981 to June 30, 1981. 

Name ____________________________ ___ 

Address-----------------------------

City------------------------------­

State and Zip -------------------------­

Mail to: The Coleman Co., Dept. Good Times, 
Wichita, KS 67201 

--------------------------------------------------~ 

Coleman • Shakespeare • Wolverine Boots • O'Brien Water Skis • AMF Voit 
Gopynghred m< 'n..:tl 
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Ty eco er 
Paperless typewriter 
fits in a briefcase 

Typecorder is just 
1.5 by 8.5 by 11 in. 
Keyboard has 
good tactile re­
sponse for touch­
typing. Microcas­
sette (inset) saves 
text or takes dicta­
tion. When you've 
finished typing, 
completed text can 
be put on paper by 
connecting a print­
er to the Typecord­
er. Other attach­
ments are also 
available (see text). 

\ It puts up to 120 pages of 
text on a microcassette 

By WILLIAM J. HAWKINS 

You type on it. That's the only simi­
larity between Sony's Typecorder and 
a conventional typewriter. The differ­
ences: It's silent; it doesn't use paper; 
and it runs on internal batteries, so it 
goes where you go. It is a typewriter. 
But it's completely electronic. 

The Typecorder has a standard key­
board. But as you type letters appear, 
not on paper, but on a 40-character 
LCD display line. Special edit keys let 
you correct errors instantly and add or 
delete words as you go. There is also a 
special "steno" function key. Press it, 
and every other key now represents 
an entire word. Press STENO and A, for 
example, and the word ABOUT instant­
ly appears on the display. 

When the line is full, it is stored in 
the unit's internal memory while you 
go on typing. When you've completed 
your work, you simply press a button: 
Up to 120 pages of text are stored on 
magnetic tape through a built-in mi­
crocassette recorder (which also dou­
bles as a dictation recorder using a 
built-in microphone). Now you can 
pop in a fresh cassette or insert a pre­
viously recorded cassette to finish up 
something old. When you're finished, 
the unit is ready to give you a first 
"draft" of your work. You can have 
this in a variety of ways. 

With a printer qmnected to the 
Typecorder, you get a permanent 
paper copy. Or the Typecorder can be 
connected to a paper punch- a unit 
that punches holes in a paper tape 
that can be automatically read by 
teletypewriter systems. 

A special typewriter-actuator unit 
is also available. It's a clever, fiat box 
that mounts above the keys of a stan­
dard office electric typewriter. The 
output of the Typecorder controls the 
internal solenoids of the actuator. 
These, in turn, press down the keys of 
the typewriter to produce the work 

An acoustic coupler can also be con­
nected. This allows you to send the 
data from the Typecorder over a phone 
line (to a remote office printer, for 
instance). And the Typecorder can be 
connected to a word-processing com­
puter (directly, or by phone line using 
the modem), which would add special 
text controls such as formatting (lines 
per page) or justification (left and 
right margins). 

Battery or AC-powered and weigh­
ing just three pounds, the Typecorder 
goes anywhere: library, classroom, 
hotel, home, office-or your briefcase. 
Price: $1,400. a:!J 



DETROIT REPORT 

By JIM DUNNE 

Here comes the P-ear 
GM management has given final approval 
for Pontiac's exciting P-ear (above), and 
that means the midship-engine two-seat­
er wi ll be ready for production a year from 
now as a 1983 model. A number of code 
names have been assigned, including 
Sunfire, but it's expected the official chris­
tening will come later this year. The Fiat X 
1/9 look-alike will use an X-car engine/ 
transmission moved rearward, but not, as 
we reported earlier [PS, Feb.). turned 
around. By keeping the orientation intact, 
the same combination that powers the 
front-drive X-cars will drive the rear axle 
of the P-ear-and create the desired mid­
ship layout. 

Escort bucks trend 
Instead of a hatch opening, the Ford 
Escort four-door model to be introduced 
this fall (below) will feature a conventional 
trunk compartment. This layout- the bus­
tle trunk tacked on the rear- is contrary to 
just about every other subcompact design 
of the last five years. The four-docir joins 
the two-door coupe and sedan and four­
door station wagon in Escort's 1982 line­
up. 

A man's job? 
GM plans to have as many as 2,000 robots 
on the job by 1984-each one costing 

I 

• 

$70,000. The company pioneered assem­
bly-line robot use in 1969 when it installed 
one in Chevrolet's Lordstown, Ohio, Vega 
plant. Since then other auto makers, in­
cluding those overseas, have added ro­
bots to their assembly plants- but none in 
the large numbers GM now plans. Robots 
improve quality, say the auto companies. 
But there are other reasons for the 
changeover: You don't have to pay a ro­
bot for overtime or vacations. What will 
happen to workers replaced by machines? 
The four-day work week is a solution 
being pushed by the unions. 

From A to X 
GM's A-body sedans-Malibu, Century, Le 
Mans, and Cutlass- will switch to front 
drive and smaller size next year, and in 
doing so will nearly duplicate the design 
of the X-cars. In fact, the two car lines will 
share many major drive-train parts, in­
cluding engine, transmission, and basic 
floor pan. The new A-cars will be built in 
only two body styles: two- and four-door 
sedans. Wheelbase will be 104.9 inches 
(the same as the X-cars), but overall 
length will be about 10 inches greater, giv­
ing a huskier look. Curb weight will be 500 
pounds less than the older designs. Look 
for fuel economy to approach that of the 
X-cars. 

Pickup race is on 
Chevy and GMC will be ready this fall w ith 
half-ton, compact pickup trucks, but Ford 
and Chrysler aren't far behind. Both will 
have versions ready for 1982V2 introduc­
tions, about a year from now. Ford's entry 
will be called Ranger. "It just might be the 
most important truck ever built by Ford 
Motor Co.," says Ford Truck General Man­
ager James A. Capolongo. Like the GM 
minis, the Ranger will have a four-cylinder 
engine and rear-wheel drive. Its chassis 
will be built on a separate frame. 

Chrysler's compact will be similar to the 

VW pickup; unit body, four-cylinder en­
gine, and front-wheel drive. While the 
trucks are designed to compete with 
imports, the Ford and GM models will be 
sold alongside Courier and LUV, giving 
both companies three different vehicles 
in the half-ton-pickup market. Chrysler's 
truck is expected to sell directly against 
the smallest imports, so Dodge may 
decide to drop its imported Colt pickup. 

Mini utility truck 
GM is planning to build four-wheel -drive 
utility vehicles based on the compact pick­
up being readied for 1982. The mini, 
which will be out the following year, will 
offer big fuel-economy gains over the cur­
rent GM utility trucks- Blazer and Jimmy. 
No name has been selected for the vehi­
cles, but it's known they'll be built for 
Chevrolet and GMC divisions and be pow­
ered by a four-cylinder engine. GM will 
take a wait-and-see approach to the future 
of the Blazer and Jimmy. If the new vehi­
cles are a hit with customers, the others 
will be dropped. 

Turbine on deck 
After GM gets its electric car into produc­
tion in 1985, the next major engine project 
will be a new small turbine. GM, of course, 
has been working on turbine engines 
since the late 1950's. The last design, the 
AGT-5, has the power of a small VB. 
Unfortunately, it also has comparable fuel 
economy-and that's not good enough. 
So a smaller engine is the answer, but that 
project is behind the electric in GM's 
scheduling. Advantages of the turbine are 
less weight. cleaner exhaust, and the abil­
ity to operate on a variety of low-cost 
fuels, including synthetics. 

Ford drops turbo-for now 
Emission problems with the turbo­
charged 2.3-liter four offered in Ford Mus­
tangs and Fairmonts have led to a deci­
sion to drop the engine. But that's not the 
end ofturbocharging at Ford. Within three 
years. the company will begin importing 
four- and six-cylinder turbodiesels from 
Europe. The relatively tiny 2.1- and 2.4-
liter engines will go into Ford's luxury 
lines first, then into smaller cars. 

Paying by the mile 
You won't be surprised to learn that it 
costs more to operate your car this year 
than last. But the size of the increase- an 
average of 6.4 cents per mile- is a record. 
Here are the per-mile costs, according to 
Hertz : subcompact cars, 38.1 cents; inter­
mediates, 44.0 cents; standards, 48.1 
cents. The figures are for normally 
equipped cars driven 10,000 miles a year 
for three years. Major causes of the 18 
percent increase are higher sticker prices 
on new cars and higher interest rates on 
car loans. Note that the costs are for new­
car owners only. The average operating 
cost for all cars on the road is far lower, 
about 26 cents per mile. The Hertz survey 
also shows that the prices of new cars 
have almost doubled since 1973. .:!1 
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~t today's prices, drivers are Cleans carburetors and 
demanding more and more trlltrnl keeps them clean. 
their gasoline. And more and Normal engine heat and oxidation 
more from their gas additives. cause gum and varnish to build up. 

STP Gas Treatment delivers These deposits can clog openings, 
what drivers ask for. It's the reduce tolerances and harm engine 
Driver's Edge. It provides pro· efficiency. 
tection for your fuel system. STP Gas Treatment cleans your 
Removes water that can cause carburetor. And works two ways to 
problems. Inhibits rust. Cleans prevent these harmful deposits from 
your carburetor. And keeps it accumulating again. First, it coats 
clean to save you gas. 

STP does it all. That's why it 
outsells them all. 

Removes wate· .. r-
fights gas-line freeze. 
Water gets into your gas tank through 
condensation and, sometimes, by 
contamination at the pump. This 
water can cause poor engine perfor­
mance and, in cold weather, gas-line 
freeze. 

But the special-action formula of 
STP Gas Treatment used regularly 
works to protect your fuel system. It 
surrounds water droplets and helps 
carry them through your engine. And 
the less water in your fuel system, the 
less chance of a problem. 

Inhibits rust. 
Even a little rust can cause serious 

fuel system problems.lt can clog yo.ur 
fuel filter, or block your carburetor Jet. 
This can mean 
hard starting, 
plus stalling 
and sputtering. 

ButSTP 
Gas Treat­
ment has a 
special rust 
and corrosion UNTREATED TREATED 
inhibitor designed to prevent these 
problems. Both these steel bars were 
soaked in gasoline plus water. But 
the bar on the right- the one without 
the rust- was protected by STP 
Gas Treatment. No wonder it's the 
Driver's Edge. 

• 

STP Corporation, on ElJlAAII< Company. Fort Loudoroolo, Aorida 33310 
@ t981 STP Ca<pa<atiOI\ 

metal surfaces which works to pre­
vent gum and varnish molecule~ from 
getting a toehold. And second, 1t sur­
rounds these molecules with a sticK­
proof coating so they can pass harm­
lessly through the fuel system. 

UNTREATED TREATED 
The carburetor sleeve on the left 

shows fouling and deposit accumula­
tion. The one on the right- the one 
that still looks like new- was pro­
tected by STP Gas Treatment. Which 
would you want in your engine? 

Saves gas. 
A dirty carbu­
retor lessens 

. ' your engmes 
operating 
efficiency, 
reduces 
mileage, 
wastes gas. 

But STP Gas Treatment cleans 
carburetors. Intake valves and mani­
folds, too. And, used regu.larly, keeps 
them clean. Net results: Improved 
engine efficiency and important 
gas savings. 

Get the Driver's Edge. 
If you demand more from your gas­
and more than many gas additives 
even promise- join the millions of 
smart drivers who demand STP. Gas 
Treatment. Keep it on the job-every 

mile, every fill, every season. 
Because STP Gas Treatment 
delivers. Satisfaction guaranteed 
or y_our money back. 

STP Gas Treatment does it all . 
Removes water, fights gas-line 
freeze, cleans carburetors, saves 
gas. That's why it outsells them all . 
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THROUGH THE VIEWFINDER 
, 
, 

By EVERETI H. ORTNER 

Light pipe for close-ups 
The careful portrait photographer w ill 
usually take his exposure reading right off 
his subject's face to reduce the chances of 
light from other areas affecting his final 
judgment. Just so, in close-up photogra­
phy, the photographer would prefer to 
take his reading off the central object­
say, a flower or a botterfly- than have the 
background affect his reading. The need 
for a close reading is even more critical 
with flash, when additional reflections 
that often cannot be anticipated affect the 
judgment of even an automatic flash as to 
when to quench its light. 

Now there's an ingenious device, de­
signed to be used with flash, that limits 
the area from which it takes its reading. 

The Vivitar MFS-1, for Macro Flash Sen­
sor, mated with the Vivitar 2500 electronic 
flash, enables you to take accurately 
exposed close-up photographs over a 
continuous range from eight inches to 
eight feet. The MFS consists of a tiny sen­
sor at the end of a light pipe-a fiber-optic 
cord-that runs back to the flash unit. A 
swivel unit that locks into your camera's 
shoe enables you to swivel the flash 
downward and aim its light. A PC cord (be­
hind the flash and not visible in the photo 
~bove) connects the flash to the camera's 
X-synch contact. 

With the MFS-1, you use an aperture 
four stops smaller than the flash automat­
ic-exposure guide recommends. For ex­
ample, if the guide recommends a lens 
opening of f/2, you'd set your lens to f/8. 
An advantage to the system is the 
increased depth of field, especially valu­
able in close-ups with their shallow depth 
of field. 

List price of the 
MFS-1: $39.95; the 
2500 flash : $99.95. 

All-range zoom 
One lens I used 
with the MFS-1 is 
the Kiron 28- 85 
f /2.8/3.8 varifocal 
macro zoom (pho­
to, bottom). ·That 
mouthful says that 
the focal length of 
the lens goes from 
a wide-angle 28 
mm to a telephoto 
85; that the maxi­
mum aperture of 
the lens decreases 
from f/2.8 at its 

wide-angle 28 to f/3.8 at as: that the point 
of sharpest focus shifts as you zoom, 
requiring refocusing when you've settled 
on the focal length at which you intend to 
shoot; and, finally, that you can focus 
close enough to shoot at V4·1ife size. 

It's an enormously handy lens, a true 
full-range zoom. At 28 mm, you can catch 
the whole party in your living room: a 
shower, a sweet-sixteen party, or the fam­
ily gathered for Thanksgiving. Pull the out­
er sleeve back to the 85-mm mark, and 
you have a perfect focal length for head­
and-shoulders portraits. 

The Kiron 28- 85 is a one-touch zoom, 
which means that one hand on the sleeve 
both frames the picture as you pull or 
push the sleeve,' and focuses the lens as 
you twist the sleeve. Most photographers 
prefer one-touch lenses; they enable you 
to support the camera and shoot with one 
hand while zooming and focusing with the 
oth~r. I prefer two-touch zooms, with sep­
arate rings for zooming and focusing. In 
my plump hands, the sleeve tends to slip 
forward slightly just as I'm aboutto shoot, 
and I have to pause and correct. 

Continued 
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"tar", 0 . 8 mg. nicotine av. per cigarette. F~C Report Jan. '80. 
Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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Thermometer I 
R('IIU!tnhus Dal(v Tt!mp l:.'xtr(?nutr. Ttmpt•ratuf(• Alurm. & tUure! 

·Computemp II, the modem digital thermometer/clock is duign· 
ed a round a unique microcomputer chip. Touch a button & 
you'll know the day's high & low temperatures & exactly 
whe>n they occurred! There's a un~ue temperatur.e alarm & a 
time alarm. Computemp II a ltern8tely displays time & current 
outdoor or indoor temperature, either F0 or C0 • An important 
acCI!UOry or a very special gift. 

Order today! Only $79.95 + $3.00 shipPing. Check, Visa, 
Mastercard, or write for Free lnform1tion. 

Rodeo Products Company 
P. 0. Box 944 Phone: 402·563·3596 
Columbus. Nebraska 68601 

Mow 3 acres in an hour. Plow 8" deep. Front load YJ-ton bucket loads into a pick-up. 
Til l, cultivate, bulldoze, blow snow ... get your tough jobs done fast! 

Power King's dependable cast iron engine provides high-torque workpower. 
R~gged, all-gear drive delivers nearly 100% of engine povyer to big , ground-gripping 
dnve wheels ... squeezes more work out of every drop of fuel. Ground clearance 
up to 19" lets you cultivate tall crops and work in rough ground. 

Get American-made Power King in 12, 14, 16 and 18 hp models and over 20 man-sized 
attachments. See your Power King Dealer for a test drive or write for free catalog. 
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ONE TOUGH TRACTOR 

ENGINEERING PRODUCTS CO., INC. IOOS·M ANOKA AVE., WAUKESHA, WI 53186 
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Through the viewfinder 
(Continued) 

The changing aperture of the lens has, 
usually, little practical effect with an auto­
matic-exposure camera. Occasionally the 
slightly smaller aperture (f/3.8) may mean 
shooting at a marginally slow speed. If 
your camera has manual exposure con­
trols, however, the varying aperture w ill 
mean a change whenever you zoom from 
one focal extreme to another. And the 
varifocal nature of the lens requires con­
stant checking for sharpness of focus. 

All in all, there's a littie more fussing 
with such lenses than many spoiled pho­
tographers are willing to put up with. 
However, they are miracles of modern 
optical technology, and if you want a lens 
of this kind that will suit the laziest or least 
knowledgeable snap-shooter, you may 
have to wait another 10 years.lf you're not 
prepared to wait, the Kiron 28-85 will set 
you back (list price) $449. 

Handy accessories designed to go with 
the lens are a set of three Macro Mate 
close-up accessory lenses that give you 
half-life-size p ictures and a 1.5X Match 
Mate teleconverter that increases the 
maximum focal length from 85 mm to 128 
(and the maximum aperture to f/5.6). The 
close-up lenses list for $35, the telecon­
verter for $79. 

Any day now, too, there'll be a smaller 
brother to the Kiron 28-85. It's the Kiron 
30-80 f/3.5/4.5, 1.7 inches shorter (at 2.5 
inches) and about $100 less. 

The crystal ball 
As the largest manufacturer of photo­
graphic products anywhere. anything that 
Eastman Kodak does rocks the photo­
graphic world- camera makers, film mak­
ers, movie makers, photo dealers, photog­
raphers. And in 1980, the hundredth anni­
versary of the founding of the company, 
that photo world waited for a super rock­
er. Which never came. Did something go 
wrong to upset the centennial timetable? 
We may never know. At any rate, the 
rumors concerning Kodak activities 
(much of which was previously reported 
here) now sort themselves out something 
like this: 

• Definitely coming: A new darkroom 
color-printing system in which you would 
project your color negative or slide onto 
an "image-transfer material" in an enlarg­
er. Processing in a single chemical solu­
tion would yield a print of excellent quality 
in minutes. When? Possibly right after you 
read this, at the Photo Marketing Assn. 
(PMA) show in April. 

• Strong possibil ity: A new film car­
tridge that would automatically set your 
camera for the right film speed and, at the 
end of the roll, automatically shift the 
camera into rewind mode. It would offer 
35-mm-camera users a system compara­
ble in convenience to the 110 system. 

i 
1 
1 

• Mild possibility: A photo-disc system 
that would use a sensitized disc instead of 
a roll of film. The disc would spin horizon­
tally in the camera, and exposures would 
be made along the edge. Advantages: 
easy manufacturing, easy processing, and 
a convenient, easy-to-hold camera. ll!l 
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e week from now you can have $10,000 
dep~s i ted In your checking account. 

And 
best part is you won't have to do any Sell· 
any kind, Buying of any products, or in· 

ve~; ~i n1g any of your own money to receive it. 
a Mall Order or Real Estate Scheme ! 
it is Not a mail-order scheme. No, it has 

ng to do with buying or selling of Real 
It Is not gambling (remember I said No 

l nves·tmo~nt of your own money). No, it is Not go­
make you a millionaire overnight. But it 

""'' 'Put $10,000 cash in your checking account 
week (for you to use for ANY purpose you 

ncredible as this may sound, there is a 
w:::ovt to have $10,000 CASH next week without 
wrorking twenty-four hours a day for the next 
se\re·n days. But because of this bold statement, 

vv"u•u like you the reader to be the judge . 
I promise you won't be disappointed. 

kn•nw you are skeptical and you have a right 
I know you have been promised instant 

Mc>ii\E!Y in the past and when you ordered the 
didn't work. 

t me start by telling a little about myself 
how I discovered how you can put $10,000 
In your hands In one week. 
name is Bob Shindler and I have lived In 

HPrhr on, Virginia for the past four years. I own a 
uv,,uuu home, three cars and have an income 
oVE~r $100,000 a year. (My CPA has a financial 

::~ t ... m~•n t to prove it.) My children go to school 
and I have a professional business 

ir.l'•h~P issued to me by the Supervisor of the 
of Fairfax, Virginia. (You can check it!) 

m telling you this so you will know that I am 
to be right here in Herndon, Virginia 

torno.r'row next week and next year to back up 
tne!se s1tate!memts. 

you are still with me this far, and I hope you 
,,.,, I would like to share with you how I 

s¢c>vered thl!> plan for putting $10,000 cash in 
checking account in one week. 

ow I know you expect me to tell you about a 
'""'"'ret formula" I found in the attic of some old 

nsion or I spoke to and studied the richest 
" " " most powerful men in the country. 

tlililn' t do any of these things. 
wo;•uldn't insult your intell igence .. 

a Select Group of People Know About It ! 
wr1at I learned, by accident, was quite the op· 

posli te from any formulas or methods you may 
na~~e heard or read about. It's Brand New and on-

select group of people in this country know 
abc~ut it. 

was 9:00 AM Monday morning about two 
before I was to open my small business. I 

w"·" desperate! I was just informed I was broke, 
bec~alJSe the bank reneged on my loan at the last 

ute and if I d idn't raise five thousand dollars 
nty-Four hours, I would be out on the 

str.li!et and my investment in the business would 
aown the drain. I couldn't believe it! All the 

I had saved to have this small business 
now, to have it taken away' pefore I even 

oDc9m!a the doors. 
lleve me when I tell you it 's a terrible feel· 

being broke. If you have ever been in this 
"'"' ''"n, you know exactly what I mean. 

EN IT HAPPENED! .Like a miracle from 
hei~VE!n a man appeared at the front door, knock· 

as hard as he could, trying to get in. He look· 
ke a salesman and at that very moment a 

sa 11~sman was about the last person in the world 
ted to talk to. But, I let him in anyway. I had 

I"'" to someone about my delimma. Besides, 
i:;eem1ed to have more interest in my business 

my banker or anyone else did. He told me 
rsoon as he entered he was not a salesman. 

Helinformed me he represented a company that 
interested in helping entrepreneurs get 

r new ventures .off the ground. He said he 
noticed that I was opening a new business 
If I needed any assistance or extra cash, his 

r.o•m· pany was willing to write me a check for up 
to 10,000 and deposit it in my checking ac· 

nt tomorrow. 

I TOLD HIM TO GET OUT! I didn't know who put 
him up to this joke, but to me it wasn't very fun· 
ny. I told him that I was In serious financial trou· 
ble and I had no lime for him or his p'ractical 
Jpke. 

He assured me he wasn't joking and his com­
pany was Indeed willing to wri te me a check for 
$10,000. And If I was willing to l isten, he would 
show me how I WOULDN'T have to pay back the 
$10,000 out of any of the profits I made with it or 
out of any personal income I may earn with it.in 
the future. · 

I still didn't believe him! I asked him to leave 
the premises immediately. He said he would 
leave, but he would like to leave ·his card so I 
could check out his company and his offer: I told 
him I would be more than happy to check out his 
company. 
What did I have to lose? 

He left me his card, phone number and detail· 
ed information on how his company program 
worked. 

Whi le investigating. the company, I found 
several people in the Washington, D.C. area who 
were, until recently, working at meaningless 
jobs just trying to make ends meet. They all told 
me the company I was inquiring about was a 
very reputable corporation and that it had 
helped them start very profitable businesses, by 
using the corporation's financial assistance 
program. They also informed me that with this 
program they did not have to take any of the pro­
fits that their businesses earned to pay back the 
money nor did they have to invest any capital of 
their own to get started. It was theirs to keep 
and use in any way they deemed fit. 

The Concept This Company Is Using 
Is New, Different and Unique! 

I found that these cases were not isolated by 
any means. From one end of the country to the 
other I talked to men and women from ali walks 
of life (all using the same program). They all 
started without any capital (except for the flnan· 
cial assistance from t~e corporation) and all 
became successful businessmen In a matter of 
a few years. 

The man and the company with the $10,000 
check is " For Real" and so is the check. 
The concept his company is using is New, Dif· 
ferent and Unique. Who ever heard of a company 
giving you a check for $10,000 and asking you 
NOT to pay It back out of any profits or money 
you may earn Y" ith it. 

No gimmicks! No luck! No investment of your 
money! No hassle from bill collectors! (It Is NOT 
a loan.) Just $10,000 cash to do with as you 
wish, on wh11tever you wish. 

What's The Catch? There Isn't Any. 
Stop! Don't Rip Up this MAGAZINE. What I 

am telling you is the truth! 
I know by now you are probably wonqering 

what the catch is. LISTEN TO ME CAREF.ULLY. 
There isn't ANY. I checked. And I checked again. 
Everything I have told you is legal and above­
board. This unique program is offered to anyone 
who is over twenty-one, in every state· in· the 
United States. There is NO special training or 
schools you must attend. There is NO age limit! 
ll doesn't require "talent". It has nothing to do 
with any Federal Government or State Govern­
ment loan program. Nor do you have to live in 
any particular part of the country or have ex· 
perience to receive it. · 

What do I have to do to get the $10,000? On 
page 52 of my report I will show you. Believe me 
there is no hard work involved. In fact, being 
employed is Not one of their requirements to 
receive it. 

I know this is contrary to anything you have 
heard or read about in the past. But I wil l tell you 
this: anyone who does what the report tells him 
to do can make a substantial income every year 
by starting with this program and it would be 
foolish not to take advantage of it. Things are 
tough for people living on salaries. Tomorrow 
they'll be even tougher. 

so·there is no misunderstandings I would like 
to go over this important part agai n. This pro-

gram is NOT a Loan! There Is NO gambling In· 
volved! It is NOT a pyramid game! There is NO 
buying or selling of any real estate OR products! 
No lrwestment of your money! It has absolutely 
NOTHING to do with mail-order! And there is no 
risk, because I won't cash your $10 check or 
money-order for 30.days AFTER I've sent you my 
report. 

I Guarantee it! 
Wamlng: This Opportunity May Not Last Long I 

I am not going to try and kid you and tell you 
this program wi ll always be available. It won't 
be! Like everything else in life, circumstances 
change, people change and companies are 
bought-out by large corporations. This kind of 
company with a program that benefits them as 
much as It benefits you won't be around long 
before the word gets out and a big conglomerate 
buys it. 

My advice to you is to order the report. 
You've got NOTHING TO LOSE and 
EVERYTHING TO GAIN. There fs ABSOLUTELY 
NO RISK! 

My report Is 174 pages long and wil l take you 
about two hours to read. It will show you more 
than how to get the $10,000. It will show you how 
to make a substantial income with it. 

The program is available to EVERYONE no 
matter what financial situation you may be in. 

I have already received many letters from 
housewives, businessmen, factory-workers and 
people from all walks of life who have thanked 
me and profited frqm the information in my 
report. 

The only difference between them and you is 
their use of this program shown in "The Get 
Rich Report" and a solid lifetime income. In just 
one week from now you can know and have what 
they have. 

The report is written in pla,in English to make 
it easy to read and easy to follow. You will find 
after reading it that you don't need any formal 
education with this program. Nor do you need 
any special experience. Both nien and women, 
all ages, are acting on this inform'ation. And 
believe me when I say it does not require you to 
leave your present job, business or location. 

What If l Don't Like It ? 
That's OK. Whatever your reason~. If you feel 

the Get Rich Report is not worth at least 
$10,000, sena the report back. I will send you a 
complete refund in the next day's mail. No Has· 
sle! No Questions asked! I guarantee It! 

For those who are still skeptical! 
I will go one step further: POSTDATE YOUR 
CHECK FOR 30 DAYS FROM NOW. (That will 
give you plenty of time to receive the report and 
find out what I've been telling you Is true.) 
I won't cash your check or money-order for 30 
days after I've sent you my report. Use the pro­
gram and information for that period, and If you 
are not satisfied, just send the report back and 
I'll return your check UNCASHED. 
This report is NOT available in libraries or book stores. 

© Bob Shindler 1981 

~----------------~ I Bob Shindler 1 
I Kingston Chase Estates 1 

Dept. AB·2, P.O. Box 607 I 
I Herndon,Virginia 22070 

I OK Bob. I still have serious doubts that I 
I your plan will work for me, but what do I have I 
I to lose. Send me a copy of The Get Rich I 
· Report, only with the understanding that you I 

will not deposit my check or money order for 
30 days after the report Is mailed to me. If I 
am not satisfied for any reason, I simply 
return the report and you will return my 
check Uncashed. On that basis here is my 
ten dollars. 

Name ---------- --- -

Address------------­

City-------- ----­

State lp --::----:--:---
- _ All reports are mailed the mme day receivebf•Yl'QT:'"'ld matt ri 11 
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SCIENCE NEWSFRONT 

By ARTHUR FISHER 

-

Sea-floor earthquake probe 
With the inevitable proliferation of off­
shore-drilling efforts, there is ever-height­
ened concern over safety and the possibil­
ity of damaging oil spills. Earthquakes and 
other seismic disturbances obviously rep­
resent one source of risk. But until now, 
geophysicists had no precise picture of 
how the ocean floor itself reacts to such 
shocks. 

Now, however, there is SEMS, short for 
Seafloor Earthquake Measurement Sys­
tem. Shown in the drawing above, the 
device is being tested in three locations in 

.," I 01"\0111 AD C:f"'ICII.li"'C 

the Santa Barbara Channel off the coast of 
Southern California, all near drilling plat­
forms in 165 to 500 feet of water. Each of 
the prototype units consists of a 26-inch­
by-30-i nch pressure vessel surmounting a 

· seven-foot-long probe that is pushed into 
seabed sediments as the SEMS is lowered 
to the bottom. Once implanted, the sensi­
tive instruments in the tip can be isolated 
from the rest of the system; a housing is 
retracted, leaving only a data-transmis­
sion wire, which connects to the pressure 
vessel. The vessel houses a microproces­
sor, solid-state memory, batteries, and an 
acoustic telemetry system that relays seis-

mic data to a portable command system 
aboard a ship. 

Prototypes of the SEMS were devel­
oped by Sandia National Laboratories as 
part of a Department of Energy/U.S. Geo­
logical Survey project. Part of the money 
for the program came from five oil com­
panies- ARGO, Chevron, Gulf, Mobil, and 
Shell. 

Wood from bottles? 
The carpenter in the photo above is test­
ing the workability of a wood-like material 
that actually comes from soft-drink bot­
tles. Work in Goodyear's Akron, Ohio, cab­
inet shop shows that the wood substitute 
can be drilled and sawed, and that it 
accepts nails and screws just like the real 
thing. It's made from polyester that has 
been recycled from the plastic bottles. 

Second-hand smoke 
The air has been clouded recently by con­
troversy swirling around the question of 
so-called "second-hand smoke." Some 
experts have contended that nonsmokers 
can be physically damaged-not just dis­
comfited- by the fumes generated in their 
vicinity by smokers. These contentions 
have led to moves' to ban smoking in all 
public places, and even in work places. 
Other experts, the tobacco industry, and 
smokers' defense leagues have tended to 
pooh-pooh such allegations, claiming that 
the increased risk to nonsmokers is either 
nonexistent or infinitesimal. 

Now, however, a major scientific study, 
conducted in Japan, has provided strong 
evidence that second-hand smoke, at 
least over long periods and in confined 
spaces, is not merely harmful but life­
threatening. The study followed 265,000 
men and women for 14 years. It found that 
nonsmoking wives of heavy smokers 
were twice as likely to die of lung cancer 
as nonsmoking women married to non­
smokers. The contrast in rural areas, 

Continued 
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OK. You've got my attention. Please send 
me more information about the 1981 
Coachmen products and the Good Life 
Sweepstakes. 

Name--------~--------------

Address ---------------------
City ___________ State __ Zip __ 

Phone ( ) 



WALLPAPER 
Here's your big chance to be 
the decorator you've a lways 
wanted to be. I t's fun, it's 
easy and if you do it your­
self, it's inexpensive, too. 
Red Devil makes most of 
the tools you need to get pro­
fessional results. And Red 
Devil shows you how to use 
them a ll in it's free illus­
trated brochure, "How To 
Beautify Your Home With 
Wallcoverings" if you send a 
stamped, self-addressed, 
business-size envelope to: 
Red Devil , Inc., Box tSSW, 
Union, NJ 07083. 
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Science newsfront 
[Continued] 
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where there are fewer contaminants to 
play a role in the disease than in smoggy 
Japanese cities, was even more chilling. 
There, nonsmoking women married to 
heavy smokers died of lung cancer four 
t imes more often than their cleaner· 
breathing counterparts. 

Open-cycle OTEC power plant 
Westinghouse Electric Corporation has 
been awarded a $737,000 contract by the 
Department of Energy's Solar Energy 
Research Institute (SERI) for research on 
an OTEC plant something like the one 
shown in the drawing above. It may look 
familiar, but there's a significant differ­
ence between this one and others you've 
seen recently in these pages. Most current 
research on OTEC (ocean thermal-energy 
conversion) plants concentrates on a 
closed-cycle system, in which the temper· 
ature differential between sun-warmed 
surface water and colder bottom water is 
used both to evaporate a working fluid, 
such as ammonia, and to condense the 
fluid after it has driven a turbine. In the 
open-cycle system, sea water itself is the 
working fluid. It flashes into steam in a 
very-low-pressure turbine, but then es· 
capes to the atmosphere. 

The open cycle is far less efficient than 
the closed cycle, and requires a turbine 
with enormous rotor blades, but its advo· 
cates believe it has engineering advan· 
tages over closed-cycle systems [PS, June 

'75). Westinghouse w ill design a proto· 
type 300-foot-diameter, 1 00,000-kilowatt 
p lant w ith 40-foot·long composite con· 
struction turbine blades. 

Lasers monitor St. Helens 
This crash-helmeted person is a scientist 
with the U.S. Geological Survey who is 
planting a reflector inside a moon-like 
crater at Mount St. Helens. The reflector 
will bounce back a laser beam sent from a 
station f ive mi les away, in a program to 
monitor earth movements within the still· 
dangerous volcano. 11!1 
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Rita • yolf e 
T Ill • mputer -

• to tra1n you at me as 
new 

NRI teams up with Radio Shack 
advanced .technology to teach 
you how to use, program and 

service state-of-the-art 
microcomputers ••. 

· It's no longer enough to be just a 
programmer or a technician. With micro­
cop;puters moving into the fabric of our 
lives (over 200,000 of the TRS-8orM 
al~ne have been sold), interdisciplin-
ary skills are demanded. And NRI 
cah prepare you with the first 
coprse of its kind, covering the com­
pi te world of the microcomputer. 

Learn At Home 
in Your Spare Time 

With NRI training, the program­
m r gains practical knowledge of hard­
w . e, enabling him to design simpler, 
more effective programs. And, with ad­
vanced programming skills, the techni-

' Tr.llning indudes new TRS-80 Model 01 micro-
co~ puler, soUd state volt-ohm meter, digital 
~uency counter, and the NRI Discovery Lab 
wl j b~ndreds of tests and experiments. 

(T 80 IS a trademark of the Radio Shack division of Tandy Corp.) 

computer ist! 

cian can test and debug systems quickly 
and easily. 

Only NRI gives you both kinds of 
training with the convenience of home 
study. No classroom pressures, no night 
school, no gasoline wasted. You learn at 
your convenience, at your own pace. Yet 
you're always backed by the NRI staff 
and your instructor, answering questions, 
giving you guidance, and available for 
special help if you need it. 

You Get Your Own Computer 
to Learn On and Keep 

NRI training is hands-on training, 
with practical experiments and demon­
strations as-the very foundation of your 
knowledge. You don't just program your 
computer, you introduce and correct 
faults ... watch how circuits interact .. . 
interface with other systems ... gain a 
real insight into its nature. 

You also build test instruments and 
the NRI Discovery Lab, performing over 
60 separate experiments in the process. 
You learn how your trouble-shooting tools 
work, and gain greater understanding of 

the information they give you. Both mi­
crocomputer and equipment come as part 
of your training for you to use and keep. 

Send for Free Catalog ... 
No Salesman Will CiU 

Get all the details on this exciting 
course in NRI's free, 100-page catalog. It 
shows all equipment, lesson outlines, and 
facts on other electronics courses such as 
Complete Communications with CB, TV 
and Audio, Digital Electronics, and more. 
Send today, no salesman will ever bother 
you. Keep up with the latest technology 
as you learn on the latest model of the 
world's most popular computer. If card 
has been used, write to: 

NKISchools 
McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016. 
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There's 'ultra' ... 
and then there's 'ultra' KOOL. 
Every ultra low 'tar' gives you less 'tar: But only one 
gives you the coolness of KOOL, for more smoking 
pleasure. KOOL SUPER LIGHTS delivers a refreshing 
sensation that goes beyond the taste of ordinary ultra 
low 'tars'-every time you light up! KOOL has it all. 

20 CLASS A 
CIGARETTES 

tar 

·'C'I 1981 B& W T Co 

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

Kmgs. 7 mg. "tar". 0 .7 mg. n1conne av. per c1garette by FTC method. - ; h 
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ADVENTURES IN ALTERNATE ENERGY . 
A bimonthly sampling of projects PS readers have 
devised to conserve or replace fossil fuels 

Multi-layered Mylar 

storm windows 

By PAUL BOLON 

Jack Stephenson knew he would have 
to find a way of reducing the heat loss 
through his large picture windows-or 
he'd have to burn a small forest to 
keep his big New Hampshire home 
warm in winter. His novel solution 
was to create many %-in. dead-air 
spaces in each window jamb by adding 
layers of clear Mylar film between the 
old window and a new inside pane. 

Most of Stephenson's windows now 
have five or six layers of Mylar film 
between the panes. A test with ther­
mographic photography has shown 

that heat loss through the windows is 
now as low as through the walls . 
Besides being far cheaper than glass, 
Mylar is a much poorer conductor of 
heat; so each layer of the film was 
more effective than typical storm­
window glazing. 

Since Stephenson has warm-weath­
er ventilation from the basement 
through the house to an attic peak, 
most of his windows are fixed. Thus he 
did not have to make sturdy frames 
for the Mylar that could withstand 
frequent opening and closing. He 
installed the Mylar in three different 
ways, but in each case he used 3/4-by­
%-in. wood strips as frames. At first, 
he simply nailed a frame together, 
attached the one-mil Mylar to it with 
double-stick tape, and nailed it in the 
window jamb. This method worked all 
right most of the time, but because the 
jambs were not perfectly square the 
Mylar was sometimes pulled and 
wrinkled a · little when nailing the 
frames. And even though the wood 
was well sealed, condensation some­
times collected. He had to vent those 
frames to get rid of the moisture. 

Stephenson next tried tacking sev­
eral of the covered frames together 
and setting them in the window as a 
unit. This worked well and, besides 
sealing the wood strips, he also 
wrapped the outside of the frames 
with thin polyvinyl packing tape to 
keep moisture out. 

His final construction method was 
the easiest, he reports. First the win­
dow jamb was sealed with polyvinyl 
tape. The Mylar was. attached to only 
one vertical member of the frame, 
with extra Mylar overlapping the oth­
er sides. The frame was put in the win­
dow jamb and the side with the Mylar 
already attached was nailed. Excess 
Mylar on the other sides was pulled 
gently from the inside until the film 
was taut within the frame. After the 
other sides were nailed, excess Mylar 
was trimmed off. 

Stephenson will answer reasonable 
queries accompanied by a self­
addressed, stamped envelope. He also 
sells Mylar at cost (via his $3 mail­
order camping catalog) in quantities 
convenient for glazing. His address: 
Hook Road, RFD 4, Box 145, Gilford, 
N.H. 03246. EJ 

Your idea may bring you $200 
Every other month, we present a project developed by a 
PS reader and pay the inventor $200. To enter. send us 
black-and-white g lossies (one photo should show you 
demonstrating the device). plus a description and 
sketches. Include your name. address, and social-secu­
rity number. No material can be returned unless you 
enclose a stamped, self-addressed envelope. 

Since space won't permit us to present projects in 
detail, w e'll expect inventors to answer any reasonable 
query from readers. if it's accompanied by a stamped 
envelope. 

Mail entries to Energy Adventure. POPULAR SCI­
ENCE, 380 Madison Ave .. New York, N.Y. 10017. 
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If coupon is missing, write 
Heath Co., Dept. 016 -762 
Benton Harbor, Ml 49022 

-----------
Send to: Heath Co., Dept. 016-762 
Benton Harbor, Ml 49022 

Send my free Heathkit Catalog now. 
I am not currently receiving your 
catalog. 

Name __________________ ___ 

Address ------------------

City ______ State _ _ _ 

CL-744 Zip __ _ 
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Now you can buy it: 

R :fl:s video­
disc player 

It's easy to set up, use, 
maintain-and features a 
reasonable price, to boot 

By WILLIAM J. HAWKINS 

If you've been following the videodisc 
evolution in PS for the past few years, 
you know . there are three major sys­
tems: Philips optical, RCA capaci­
tance, and Matsushita's VHD. Mag­
navox and Pioneer are already selling 
players using the Philips system (both 
units tried by PS [Sept. '79 and Jan. 
'81]). And now the RCA system is 
available. 

But that's not all. At a recent Elec­
tronics Industries Assn. dealer trade 
show, about a dozen different brands 
were shown, all using one of the three 
major formats. All should be available 
within a year. And 1981 isn't just 
the year for video- it's promising to 
be the year for the videodisc. 

I've been living with the RCA sys­
tem for some time now. It's simple to 
use and easy to hook up. One control-

a three-position lever switch- does 
most of the work. Push it down to the 
LOAD position, and a front door opens 
wide so you can insert the disc-jack­
et and all. You never touch the record. 
The machinery inside the player 
extracts the disc, and you pull out the 
empty plastic jacket. Then you just 
slide the switch up to PLAY. 

This player is different from the pro­
totype I saw a few years ago. It has 
additional buttons for special effects: 
Reverse and forward VISUAL SEARCH 

buttons let you scan for a scene at 
about 16 times normal spee~. Reverse 
and forward RAPID ACCESS buttons let 
you leap through the hour-long side. 
You can't see the picture in this mode, 
but a digital display counts up or down 
to show how far you've gone. The last 
button is PAUSE, and it temporarily 
holds the show and blanks out the 
screen. 

When the first side is through, you 
insert the disc jacket into the loading 
hole again . The disc is placed back in 
the sleeve and you pull it out. Turn it 
over, place it back in the hole, and 

Continued 

" Disc and jacket are inserted into player. Jacket comes out, but the disc stays in. 
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It~ easy to re-side it yourseH 

I I 
I 

They did with Masoni~ Colorlok" Siding 

Built-in lap spline 
lets you link up 

siding 
fast and easy 

Colorlok® Siding proves that re-siding doesn't have 
to be a big deal, or an ordeal. 

It's been made so easy for you that it requires no 
unusual skills, no special tools. Colorlok has an in­
tegral spline that self-aligns and supports the siding 
laps. Quickly. Efficiently. It's a complete re-siding 
system with every accessory needed for a profes­
sional looking job! 

Colorlok is not a thin skin 'of metal or vinyl plastic, 
but dense, thick hardboard siding that comes in two 
surface selections-textured or smooth. Textured 
Colorlok sides your home with a natural wood­
grain embossed texture. Smooth Colorlok, too, has 
a flattering surface gloss that restores your home to 
new richness. 

Colorlok siding is also your investment in the fu­
ture. Because unlike wood, Colorlok ha~ no' knots 
and won't dent, chip, split or crack. It also has a super 
tough acrylic finish that puts years between you and 

any upkeep! So, beautify your home and increase its 
value this fast, easy way. 

Your Masonite brand siding dealer offers Colorlok 
and other lap and panel sidings in a wide variety of 
colors and styles. Available in easy handling sizes-
16' lengths, 8" and 12" widths. To get you started, 
send for these free re-siding installation guides! 
Masonite Corporation, Central Hardboard Division, 
P.O. Box 1048, Laurel, MS 39440 
Masonite and Colorlok are registered trademarks of Masonite Corporation. 

------------------------

. 

·~·-

® 
MASONITE 
CORPORATION 

Please send me your free 
re-siding guides on easy-to· 
insta ll Colorlok and other 
Masonite brand sidings, plus 
the colorful Re-Siding Styling 
Guide. 

Name ____________________________________ __ 

Street _________________________________ __ 

Town __________________________________ ___ 

State _______________________ Zip ____________ _ 

----------------------t_~·~~ mater1al 
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"There's practically nothing you can't do on one of these 
solidly engineered machines. 

"Of course, a Wheel Horse will do quite an efficient job mowing 
the grass. But that's only the beginning. You can also sweep, aerate, 
roll or landscape your lawn with a Wheel Horse. Remove snow. Even 
till your garden. 

"Wheel Horse lawn and garden tractors are dependable and 
hardworking as well as versatile. With quality engineering details that 
put it way in front of the competition. An excellent value, really. 

"And, belie~ me, value is something a Scotsman like me 
can appreciate. I think you will, too." 

11DON'T BUY A LAWN AND 
GARDEN TUCTOR,INVEST IN ONE." 

....----. 

• 
515 West Ireland Road • South Bend, IN 46614 
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RCA's videodisc player 
[Continued) 

remove the empty jacket. Another 
hour of play is ready to go. 

The RCA system uses a stylus to 
track the record. It will wear out 
eventually (after several years of 
normal play, according to a spokes­
woman for RCA). To replace it, you 
lift the plastic cover from the top 
of the machine to expose the stylus 
unit. Push a lever to remove it, and 
drop in a new one. The whole thing is 
done at home in about 30 seconds. 
Cost of a new stylus will be approxi­
mately $70. 

Connecting the player to your TV is 
also simple: It goes between your 
antenna (or cable) and the TV-anten­
na terminals. The player does all the 
switching automatically. My only 
criticism: There are no video- and 
audio-output jacks. These would pro­
vide cleaner signals to TV's that 
accept them. 

Nevertheless, the quality on my 
Heath projection TV is excellent, and 
audio reproduction is good. I did see an 
occasional glitch on one of the discs I 
watched. (Fast search sometimes 
caused a frenzied picture, cured only 
by turning off the player and restart­
ing.) This may have been a disc prob­
lem and could be attributed to an ear­
ly pressing. But it emphasized 
one important point for disc players: 
The quality of the programs-techni­
cally and artistically- will be the- key 
to the players' success. 

RCA has done an excellent job of 
keeping its player simple but useful, 
and reasonably priced at $499.95. 
(Discs will cost between $15 and $25.) 
Still, its success, I think, will depend 
on deals signed in Hollywood. liD 

Top door on player pops off to expose 
stylus holder. Changing the stylus is easi­
er than changing an audio cartridge. 

., 
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Buy any of the twelve Clarion in-dash AM/FM 
stereo cassette combinations before May 16 and 
get Clarion quality backed with a FREE THREE· 
YEAR WARRANTY and a FREE ALLSOP 3 
CASSETTE DECK CLEANER. 

Clarion Quality 
All Clarion stereo cassette . 

combinations are precision engineered 
to fit shrinking in -dash spaces 
and incorporate advanced audio 

technology to brip.g h~gh fidelity sound alive . . 
m your car. 

The Clarion line goes from simple self-contained 
units to high-powered, ultra-sophisticated models 
with electronic scanning or computerized, fully 
programmable capabilities. 

Many models feature Clarion's Magi-TuneN FM 
with improved Signal Actuated Stereo Control 
(SASC) that locks into stations even in the worst 
reception areas. 

The options are yours ... Dolby® noise reduc­
tion, separate bass and treble controls, loudness 
control, auto reverse, tape equalization, sendust 
alloy heads ... you name it, Clarion's got it. 

Clarion systems are priced to fit every pocket, 
frory1 less than $100 to over $1,000. 

Free 
Three-year 
Warranty 

Clarion backs up 
its product reliability by 
picking up the tab for the Clarion 
warranty extender on tape/ radio com­

• 
• 

• • 

binations (parts and labor) for a total of three years. 
· You save $7.50 on the extender, but the real value 

is Clarion's commitment to your trouble-free 
listening pleasure. 

Free Allsop 3 
Cassette Deck Cleaner 

We'll pay you to take good care of 
your Clarion with the Allsop 3 

Cassette Deck Cleaner. 
Its patented action gently and 
effectively cleans the head, 
capstan and pincp roller simul­
taneously. Allsop 3 also elimi­
nates dust, dirt and oxide buildup 
on the pinch roller, reducing 
"tape eating" and slippage. 

You save another $6.95 and 
gain added insurance for your 
cassettes wpile you mqintain your 
Clarion's optimum performance. 

Hurry-Offer limited! 
This special offer will be available at participating 

Clarion dealers* for only 60 days ... from March 16 
through May 16 (inclusive). Save money and protect 
your investment by taking us up on our offer now! 

•For the name of your nearest Clarion dealer call toll free (8001421-2119; in California (8001272-1721. 
800 numbers will be discontinued after May 16, 1981 . 

• 
I 

It's a great deal 
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FScor test & driving report 

opulent and s1ylish 
(but don/task about mileage) 

By JIM DUNNE and ED JACOBS 
PHOTOGRAPHS BY JOHN KEATING 

Rich people are different, they say. 
True or not, many of them drive cars 
that are different from the ordinary­
cars that pamper, comfort, inform, 
and serve them beyond the limits of 
more mundane machines-and, quite 
naturally, at prices that are anything 

but mundane. This month we exam­
ine three of the high-priced coupes in 
which the more affluent cruise the 
streets: Cadillac Eldorado, Chrysler 
Imperial, and Lincoln Continental 
Mark VI. 

Finding rich interiors, posh seating, 
excellent ride comfort, and high qual­
ity in fit and finish wasn't surprising­

Continued 

PS ratings-
-, 
Y; 

test report in a nutshell ... 
The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points ; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, 0. -!! 

0 .. _ c . ., 
<I"O ~ .!! c•S: •• - C ' =-- .. .. o-i! 

·- 0 ~~ .... 
~~ c c • .c e :::~S ::E IJ-

Accelerat ion 4 4 4 
Braking 0 0 1 
Handling 4 3 3 
Maneuverability 5 4 4 
Quietness 2 2 1 
Roominess 4 4 4 
Vision 2 3 1 
Entry/exit ease 4 4 5 
EPA economy 2 2 2 
Ride comfort* 5 5 5 
*Authors' opinion 

America's top status symbols include Chrysler Imperial (foreground), Cadillac Eldorado (left), and Lincoln Continental Mark VI. 
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Introducing Quaker State's Lifetime Engine Lubrication 

. Protection Program. 
Now Quaker State, the motor oil refined from Pennsylvania 
Grade Crude Oil, announces the most darin'g Protection 
Program available in the oil industry. It's the Lifetime Engine 
Lubrication Protection Program, the only program to cover 
your new car's engine for as long as you own it. 

This exclusive program is brand new. So take a few minutes 
to read the following. Once you do, you'll see just how much this 
program can mean to you. We're sure you'll want to take 
advantage of it . .. and keep your new car staying on the road 
with Quaker State. 
Q. Just what is Quaker State guaranteeing? 
A. We're not only guaranteeing the quality of our motor oil, but 

we're guaranteeing that Quaker State will protect so well, if 
your engine is ever damaged because our oil fails to protect 
it, we'll pay for repairs or replaceme~t of any or all of these 
parts: Pistons & rings, crankshaft & bearings, timing chain, 
rocker arms and pivots, rods and rod bearings, wrist pins & 
bushings, camshafts & bearings, valve stems & guides 
(grinding & adjustments excluded), oil pump, push rods, 
valve lifters, cylinder heads, cylinder lining or bore, distribu­
tor drive gear and timing gears or sprockets. 

Q. What do I have to do to get this protection plan? 
A. When you buy a new car, light truck or van from a 

participating dealer, you'll get the protection plan. 'lb keep it 
in effect, all you have to do is follow these 4 steps: 
1. Have all services performed by your new car dealer or 

other auto service center. 
2. Have the oil changed according to manufacturer's recom­

mendations, or at least every 6 months or 6,000 miles, 
whichever comes first. 

3. Have oil filter and air cleaner 
replaced, and emission control 
system maintained, according 
to manufacturer's recommenda­
tions. 

4. Keep all service records. These 
must indicate that only Quaker 
State Motor Oil was used with 
date and mileage indicated. 

That's it. Now when the manufac­
turer's warranty ends, your Quaker 
State limited warranty protection 
begins . . . and continues for as long as 
you own the vehicle! 

Q. What won't the guarantee cover? 
A. It won't cover defects in manufacture, vehicles used in 

competition such as racing, damage caused by negligence, 
collision or abuse, improper installation, or engine parts not 
lubricated by motor oil. 

Q. Suppose something goes wrong and I'm covered. What do I 
have to do, and how long will it take for me to collect? 

A. All you have to do is notify Quaker State of a claim, by 
writing or calling collect. (Address and phone number are on 
the warranty.) Our claim representative will contact you 
within 24 hours. Provide the claim representative with a 
copy of your warranty, copies of your service records, and a 
statement of damage and repair cost from the dealer or any 
repair shop you choose. If everything is in order, the claim 
representative will approve the claim and make the payment. 

Q. If I don't have a brand new car, can I still get the Protection 
Program? 

A. If your car has under 6,000 miles, you can switch to Quaker 
State and qualify for the Protection Program at a participat­
ing new car dealer's service department. But if your car has 
more than 6,000 miles, it can't qualify. 

Q. If I buy a new car now, and keep it for 100,000 miles or more, 
will this Quaker State Protection Program be good for that 
long? 

A. Yes. Lifetime really means for as long as you own your new 
car- even if you keep it for a lifetime. After all, thousands of 
people are already driving over the 100,000 mile mark using 
Quaker State without this protection program. Now, you can 
do it with Quaker State and have this extra protection for as 

QUAKU SU.n: OUAIAHTift 
'fOUl HlW C.U I:HGtHI 

AGAINST lU .. tCAnON MIUM 
f014$ l ONG AS toll O'MII It 

long as you own your new car. 
Q. Why is Quaker State the only 

motor oil with a written Lifetime 
Engine Lubrication Protection 
Program? 

A. We've been making quality motor 
oil since 1910. In all that time, 
millions of people have depended 
on our ability to help them stay on 
the road. All that "on-the-road test­
ing;' plus our own laboratory tests 
through the years, are all the proof 
we need. Quaker State has the con­
fidence in its product to put our 
promise of quality in writing. 

THERDAD 
KER 

Copynghted matenal 



FS cor test & driving report 

Eldorado's optional Touring Suspension 
produced handling and maneuverability 
far superior to that of the other cars. Here, 
it easily gets a top rating in the slalom. 

at these prices, they should be there. 
Neither was it surprising to find the 
high-tech gadgetry that abounds in 
these cars. What was surprising, 
though, was their uniformly poor 
braking performance, the low fuel 
economy delivered by two of them, 
and the recurrence of a transmission­
induced braking problem that we dis­
covered last year-one which we were 
told then would be fixed. 

Braking 
In last April's car test we pointed 

out what we felt was a potentially 
dangerous flaw in Ford's otherwise 
fine four-speed Automatic Overdrive 

• • • • 

Transmission (AOT). (See PS, April 
'80 for a full description of the prob­
lem, how it occurs, and what Ford offi­
cials had to say about it.) Briefly, 
here's what can happen: 

If the brakes are engaged fast and 
hard enough during panic stops made 
in fourth gear (only), it is possible to 
lock up the rear wheels and, because 
the coupling is 100 percent mechani­
cal, stall the engine. If that happens, 
the power-steering assist is immedi­
ately lost ; if the brake pedal is 
pumped to modulate stopping, the 
boost for the power brakes is lost as 
well. The net result is a car that can 
simultaneously become both difficult 

to steer and hard to stop- in fact, 
requiring as much as 40 percent more 
space to stop, based on last year's 
testing. 

The problem seems co~on to all 
Ford products with the AOT transmis­
sion; we've experienced the difficulty 
at least once with each model line 
we've checked. Ford officials told us 
last year that they would fix the prob­
lem on 1981 models. They now admit 
toPS that they didn't. We still consid­
er it potentially serious. 

Aside from this problem, the brak­
ing performance of all three cars was 
dismal. Their stopping distances of 
200 + feet make the worst showing 
we've ever seen in our 13-year test 
program, which has included more 
than 500 cars and light trucks. 

Fuel economy 
Yes, even rich folks are concerned 

about miles per gallon. And despite 
much more stringent emissions 
standards, they'll be getting better 
fuel economy this year-although per­
haps not that much better. 

The EPA ratings for our group are 
impressive for cars of their size. Both 
Eldorado and Mark VI have posted 
sizable improvements in recent years. 
Mark VI's highway rating, for in­
stance, has jumped a whopping 40 per­
cent since 1979, from 17 mpg to 24. 
Eldorado's highway rating is als6 up 
to 24 mpg for '81. But the new Impe­
rial, making a comeback in 1981 after 
being out of production for several 
years, edged them both out at 26 
mpg. 

Few cars actually meet their EPA 
ratings in real-life driving situations, 
but we were startled at the magnitude 
of the shortfalls served up by Eldorado 

Continued 

Throttle-body fuel injection is used in all three cars. In the Mark 
VI 's system (shown), two injectors are mounted atop the throttle 
body for more thorough fuel-air mixing, better performance. 

large bulges on the Cadillac's valve covers make room for the 
special solenoid-controlled valve-train apparatus that selectively 
deactivates two or four cylinders for better economy. 

t · 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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CHEVY full-size diesel wagon: 
Full-size room, comfort and ride are yours along with impressive fuel economy. The Impala Diesel Wagon 
holds over 87 cubic feet of cargo, or up to eight people when you order the HWY. ~ EPA 
available third seat model. For families on the go, it's an ideal way to get there. 33 EsT: ~ ~·· 
Chevrolet Impala and Caprice: America's favorite full-size wagons. No wonder. Wlthavallabledteselengtne. 

I 

CHEVY ••narka's 
. 

-c 

-priced mid-size V6 
Mid-size means right-size for many families today. You get room for up to six plus good mileage in a size 
that's easy to handle in traffic and parking. A peppy V6 engine, power steering, 

28 
1
2

0I EPA 
power brakes, radial tires all yours at no extra cost. Chevy Malibu: It's a lot of ~~· E~ •• 
wagonfornotalotofmoney-areal value in the true tradition of Chevrolet. M 

UP AHEAD 
*Based on comparison of Manufacturers' Suggested Retatl Prices. Level of standard equipment wtll vary. Destination charges may vary 
and affect price comparison. Diesel engine is optional equipment on Impala and Caprice models. · 

**Use estimated MPG for comparisons. Your mtleage may differ depending on speed, distance, weather. Actual highway mtleage lower. 
Impala highway estimate lower in California, Malibu higher. Chevrolets are equipped with GM-butlt engines produced by various 
dtvtsions. See your dealer for detatls. 
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Mark VI's engine stalled twice du ri ng our 
panic-stop testing, elim inating power­
steering assist and power-brake boost. As 
a result, the car became both hard to con­
trol and difficult to stop. In this sequence, 
the engine stal ls and the car's tail comes 
around to the right as the driver corrects, 
then starts back to the left in the fourth 
shot. The fifth shows the car's final atti­
tude. Braking began at the far end of the 
double rows of pylons. 

FS cor test & driving report 

and Mark VI in our steady-state test­
ing at 35 and 55 mph. 

Although its advanced-technology 
V8-6-4 engine [PS, Oct. '80) performed 
well otherwise, at 55 mph on the high­
way Eldorado couldn't even beat its 
California city rating of 16 mpg. Mark 
VI, with its Automatic Overdrive 
Transmission, was two mpg better. 
But it still lagged 4.5 mpg behind 
Imperial, which uses a lock-up torque 
converter and a low final-drive ratio 
to achieve its higher economy. 

Engineering 
Each of these cars employs sophisti­

cated technology. Cadillac's unique 
VS-6-4 engine was of special interest 
to us, and ran as slickly as expected. 
The 368-cu.-in. V8 is set up to run on 
eight cylinders up to about 35 mph 
under normal conditions. Approach­
ing cruising speed, it shifts down first 
to six, then to four cylinders as power 
demand slackens. Should more power 
be needed for passing or hill climbing, 
additional cylinders are automatical­
ly reactivated. We found little notice­
able reaction in the drive train when 
cylinders cut back in. 

The idea, of course, is to run the 
engine on as few ·cylinders as possible 
to maximize economy. In effect, the 
car runs with a smaller engine much 
of the time and should deliver good 
fuel economy. We were disappointed 
with the economy results, however. 

Mark VI's special feature is its four­
speed Automatic Overqrive Trans­
mission. Ford pioneered this type of 
transmission last year, but General 
Motors now has a similar transmis­
sion available in its larger rear­
wheel-drive cars. The advantage of 
these units is that the top gears have 
overdrive ratios that allow their en­
gines to turn slower at a given road 
speed and, therefore, burn less fuel. 

Imperial, like the others, has elec­
tronically controlled throttle-body 
fuel injection. Instead of mounting 
one injector on the intake manifold at 
each cylinder, two injectors are 
mounted in a carburetor-like "throttle 
body" atop the manifold. The system 
combines the simplicity of a carbure­
tor with the improved economy, re­
duced emissions, and crisp throttle 
response of fuel injection. 

Handling is generally mediocre in 
domestic luxury cars, but our Eldo­
rado was surprisingly good. Its optil)n­
al Touring Suspension package 
turned it into a sure-footed, flat-cor­
nering wonder for a car of its size, apd 
did it without detracting from the 
comfortable ride you'd expect. At $95, 

EPA fuel mileage (mpgl 

.,o ~-

~l •• 
1-1 'V-8 "ill ""E U-

Highway 24 26 

City 17 16 

Calif. city 16 15 

PS fuel-mileage tests 
(steady-state mpg) 
35 mph 21.3 27.3 

55 mph 15.8 21.3 

24 

16 

16 

23.5 

17.8 

no Eldorado should be without it. 
While the handling and maneuver­

ability of Mark VI have been signifi­
cantly improved in recent years, the 
car isn't in the same league as Eldo­
rado. We think it should be. Imperial 
is tough to make a judgment about, 
since it was clearly limited in both 
areas by its tires. For whatever rea­
sons, the tires our car came with just 
did not work well with the car's sus­
pension. It's seldom so noticeable, but 
the tires obviously reached their lim­
its before the car reacheq its own. 

Inside story 
' All that need be said about comfort 

is that it's as good as you'd expect. 
Imperial's front-seat cushiohs could 
extend forward a bit more for better 
support. You'll find the usual extrav­
agances in all the cars, though, such 
as luxurious carpeting, multiposition 
steering wheels, and power assists for 
everything from mirror adjustment to 
trunk closing. Even electrically heat­
ed exterior mirrors are available. 

All three cars were equipped with 
state-of-the-art dashboards bristling 
with digital readouts and graphic dis­
plays. Each of these was linked to a 
multifunction computer, whose nu­
merous readouts included such things 
as speed, instantaneous mpg, distance 
remaining to your destination, and 
even checkouts of many other on­
board systems. We are impressed with 
these systems, but still doubt you can 
assess several digital displays as 
quickly as conventional gauges. 

Our picks 
The smaller outside dimensions and . 

daring VB-6-4 engine make Eldorado 
my favorite.-J.D . 

The contest here is between Eldo­
rado and Imperial, and it's a tossup. 
Eldorado is a bit more comfortable and 
handles better. Imperial delivered su­
perior economy, but handling was lim­
ited by its tires.-E. J . 

For specs and test results, turn page 
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PS serviceability ratings 

How easy is it to ser­

our test cars? For 

mple, is that heater 

clamp out in the 

where it can be 

vice 

ex a 

hose 

open 

reac hed easily? T o 

g1ve 

mati 

it is 

son 

you an approxl­

o n of how difficult 

for a typical per­

to perform vari­

ervice operations 

e cars, we exam-

ouss 

on th . 
me each vehicle. 

Here 's what the num­

mean: 1, very dif­

; 2, difficult; 3, 
age degree of dit­

bers 

ficult 

aver 

ficu l ty, no worse or 

bette 

cars; 

easy. 

r than most other 

4, easy; 5, very 

Pe rformance 
• co m panson 

w it h selected 
9 and 197 

198 0 models 
1980 c hevrolet Caprice VB 

Checking ftuid levels 
Banery 
Master cylinder 
Windshield w asher 
Engine oil 
Coolant 

Checking the engine 
Spark plugs 
Dostributor 
Carb adjustment 
Oil filter 
Oil fi ll 

Repl•clng hoses 
Upper radiator hose 
Low er radiator hose 
Heater hoses 

Ch•n!!lng bulbi 
Headlights 
Taillights 
Front running lights 
Front parking lights 
Front directionals 
Rear directionals 
Rear running lights 

Checking fusee 

Sp•re·tlre •cceasiblllty 

Ch•nging belts 

• ~ ... 
0 E c:...., 

0-.S!¥ • 
~ii i£ ... ·-u.S ~~ ·-- .. ... 
~~ 

- ... _..o §e .~ 
~-

"' ID 

17 13.0 167 

1980 Li ncoln Continental Mark VI V8 15 12.1 194 

1979 c adillac Eldorado V8 14 11 .5 183 

1979 Mercedes-Benz 450SEL VB 12 12.9 163 

1979 B MW 633CSI in-line 6 13 10.3 140 

1979 J aguar XJ12L V12 10 10.0 159 

1979 B uick Riviera V6 16 14.1 140 

1979 0 ldsmobile Toronado V8 Diesel 21 17.B 134 
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Distinctive styl­
ing visually sepa­

rates these posh 

coupes. Cadillac 

Eldorado ( top ) 

has squarish , up­

right design and 

is a foot shorter 

than Mark VI. 

Chrysler Imperial 

(center) tends to­

ward a longer, 

more tapered 

and aerodynamic 

l ook. Lincoln 

Cont inental Mar k 

VI (bottom) is lon­

gest and has 

squared-off l i nes 

that are reminis­

cent of its prede­

cessor, Mark V. 

• .. 
0 

. U.s~> u-o • • = ~ ~l go: ... -o '0 -u ~ c: ~ ·- 6.5 :5c3:i Ulll 

5 4 5 
5 4 4 
5 5 5 
3 2 1 
5 5 5 

2 3 3 
3 1 3 
F.l. F .I. F .I. 
2 3 1 
2 1 1 

3 5 5 
3 4 2 
3 3 3 

3 2 4 
3 2 3 
3 3 4 
3 3 4 
3 3 4 
3 2 3 
3 2 3 

2 4 4 

3 4 2 

3 1 3 

l: = 2i -
i~ • ~ 

"'- • ~ .. -.,~ :1~ =a.. . ... s'i ~E c: E oE ·- ·-:1: ~ z 

61 .0 26.9 65 

56.3 27.6 71 

58.2 27.6 64 

60.0 27.6 69 

60.0 29.1 68 

62.4 28.6 67 

62.4 28.1 63 

60.0 25.3 68 

Cadillac Eldorado, Chrysler Imperial, 
and Linco ln Continental Mark VI­
d imensions, specs, and test results 

DIMlNSIOMS (inclln) 
Wheelbase .... . ...... . 
Overall length ........ . 
Overall heoght ........ . 
Overall width ......... . 
Track, FIR .........•.. 
Ground clearance .. . ... . 
Front head room ....... . 
Front hip room ... .. ... . 
Front leg room ...... . . . 
Rear head room ... .. .. . 
Rear hip room· ... ..... . 
Rear leg room (min.) . . .. . 
Rear knee room (min.) . .. . 
Couple distance ... .... . 

SPECIFICATIONS 
Engine type ..... . .... . 
Displacement (cu. in.IL) .. . 
Compression ratio . ..... . 
Carburetion .......... . 
Net hp @ rpm . ..... .. . 
Net torQue @ rpm . . . .. . 
Transmission . ...... .. . 

Axle ratio .. . ..... • . . . 
Tire make .. .. ...... . . 
Tire type ......... • ... 

Tire size ......... • ... 
Steering ••....••.. . .. 

Overall steerong ratio .... . 
Turns, lock to lock ..... . 
Turn diameter (ft.) ..... . 
f ront suspensoon ...... . 

Rear suspension .... • ... 

Front stabiliw -bar 
diameter (in.) ....... . 

Rear stabilizer-bar 
diameter (in.) . ...... . 

Trai ler towing (max. lbs.) . . 
Trailer tongue weight 

(max. lbs. l ...... . .. . 
Brakes . ... . . •. ... ..• 

Brake swept area (SQ. in.) . . 
Fuel tank (gal.) .. . .... . 
Trunk space (cu. ft. l .... . 
Liftover height (in.) . ... . . 
Curb weight (lbs.) .. .. .. . 
f i R weil{ht distribution (%). 
Basic proce .. . . .. .... . 
Price as tested .. . ..... . 
Major options on test car .. 

TEST RESUlTS 
Acceleration (sec.) 

0- 60 mph ........ . . 
25- 70 mph .. . ..... . 

Brake test (cool) 60- 0 mph 
Stopping distance (ft .) . . 
Peda l pressure (lbs.l . .. 

Brake test (hot) 60- 0 mph 
Stopping distance (ft. ) .. 
Pedal pressure (lbs.) . .. 

Interior noise @ 60 mph 
(dBAl .... , , ..... . . 

Handling test (mph) . . . . . 
Maneuverability test • 

(mph)' • ... . ...... . . 

Cedillec 
Eldoredo 

114.0 
204.5 

54.3 
70.6 
59.3/60.6 

6.4 
37.9 
5 1.8 
42.8 
37.9 
48.9 
38.9 

3.2 
34.5 

V8 
368/6.0 
8.2: 1 
F.l. 
140@ 3,800 
265@ 1.400 
Three-speed 
automatic 
2.41 :1 
Goodyear 
Custom Polysteel 
radial 

P225nOR I 5 
Recirculating­
ball. power 
14.0: 1 
2.9 
38.4 
Independent, 
control arms. 
torsion bars 

Independent. 
traolong arms. coil 
springs 

1.10 

0 .87 
2.000 

200 
Disc/disc, 
power 
395.8 
20.3 
15.0 
28.9 
3,930 
61 /39 
$16.492 

'$18,776 
Power seat $172. 
rear defroster 
$ 17 5. cruise con· 
trot $151. tilt 
wheel $147. wore 
wheel covers 
$328. theft de­
terrent $157, dig­
otal instrument 
panel $200. 
Firemist pa int 
$208, vanoty mor· 
rors$1 16 

16.5' 
19.9' 

2 12 
70 

223 
70 

68 
62.3 

27.6 + 

~ 
ll•penel 

112.7 
2 13.3 

52.6 
72.7 
60.0/59.5 

6.9 
37.5 
55.6 
43.4 
36.5 
55.7 
35.0 

0 .6 
31.9 

V8 
318/5.2 
8.5:1 
F. l. 
140@ 4,000 
240@ 2,000 
Three-speed 
automatic 
2.24: I 
Goodyear 
Arriva radial 

P205n 5R15 
Recirculating­
ball. power 
18.7: 1 
3.5 
24.7 
Independent , 
control arms. 
torsion bars 

Solid axle, 
Hotchkiss, semi­
elliptical leaf 
spnngs 

none 

1.00 
2.000 

200 
Disc/drum. 
power 
355.2 
18.0 
16.1 
n.a. 
3,968 
59141 
$18.311 
$18.311 
None 

15.8 
18.0 

194 
85 

233 
100 

69 
60.0 

27.4 

Uncol11 
Colllineitlal 
Mark VI 

114.3 
216.0 

55.4 
78.1 
62.2162.0 

6.5 
37.8 
56.5 
43.5 
37.8 
57.0 
36.7 

2.3 
33.5 

V8 
30215.0 
8.4 :1 
F.l. 
130@ 3,400 
230@ 2.200 
Four-speed 
automatic 
3.08: I 
Uniroyal 
Royal Seal 
steel·belted 
radial 
P205175RI5 
Recirculating­
ball. power 
16.4: 1 
3.4 
40.0 
Independent, 
unequal-length 
A-arms, coil 
springs 
Solid axle, four 
control links. 
coil springs 

0.97 

n.a. 
3.500 

500 
Disc/drum, 
power 
385.8 
18.0 
22.4 
23.1 
4,051 
57/43 
$16.858 
$20,419 
Defroster group 
$135, keyless 
entry system 
$123. head· 
lamp conve­
nience group 
$ 149. reclin· 
ing seats 
$138, wire 
wheel covers 
$342, premi­
um sound sys­
tem $160. 
Cartier group 
$2.03 1 

16.0 
21.1 

196• 
100 

205 
110 

72 
59.0 

27.0 

TEST CONDITIONS: Ambient temperature, 25•F: relative humidity, 60 percent: 
barometric pressure. 30.0 inches Hg 

' Measured manually. 
.. Maneuverability-test results given as 27.6+ indocate that the car exceeded our mini· 
mum for a "5" rating in the slalom. Testing at higher speeds was not performed. 
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Someday computers will be a common household item. 
But you don't have to wait for the future. Your family can 

take a trip into the computer age now, at no risk and no obliga­
tion. Because for 10 days, you can have your very own Sinclair 
ZX80 computer. To play with, experiment with, learn with. It 
will give your children a valuable headstart in life. 

And if you don't have kids? Then take the trip yourself, 
because it's your chance to keep up with a changing world. 

ANYONE CAN USE IT. 
You'll find the Sinclair ZX80 is incredibly easy to use for any­

one 10 years or older. You don't have to know anything about 
computers when you start out. We'll send you a complete 128-
page guide that takes you step-by-step into the world of com­
puting. In one day, you'll be writing your own programs! 

The ZX80 will absorb you and your children for hours as you 
find new ways to use it. You can create games. Home budgets . 
Math lessons for your kids. Almost anything, in fact. 

THE ZXBO IS YOURS FOR 10 DAYS. 
THE COMPUTER GUIDE IS YOURS FOREVER. 

For your 1 0-day home trial, just call our toll-free number and 

EVERYTHING YOU NEED. For just 5199.95, you get 
everything you need to operate your ZXSO. You just 
hook It up to your TV (either black & white or color). 
Then to store your programs, you can use any ordinary 
cassette tape recorder. We'll also S19995 
send you a 128-page guide to 
computing that's yours to keep 
as a free gift. 

order with your Master Charge or VISA. Or send the coupon along with a check or money order for the 
remarkably low price of 5199.95, plus shipping. (Other personal computers cost two or three times as much!) 

And we'll send you the Sinclair ZX80 personal computer. 
It's yours for 1 0 days. If you decide you don't want to keep it, 
then send it back. We'll give you a full refund. Either way, the 
128-page guide to computing- a S5. 95 value- is yours to 
keep as a free gift . 

Why not take advantage of this unique offer today? 
For an extra 549.95, you can also have the Sinclair Computer 
Learning Lab-a set of 100 experiments and lessons on cassette 
tapes that make the ZXSO Itself your teacher . 

And send your family on a 10-day journey they'll 
never forget. 

ID-DAY. TRIAL 
CALL TOLL 

Ask for operator #508. In Ohio calf 800-582-1364. Phones open 24 hours a day. 7 days a week. 

r1 M~~~~~~~7tz--------------~~,1 One Sinclair Plaza, Nashua, NH 03061 
I Check one: 0 ZX80 Personal Computer s 199.95 I 
1 OZX80Persona1Computer 5199.95 Computerlearninglab s 49.95 1 
I Shipping s 4.00 Shipping s 4.00 I 
1 Total 5203.95 "' Total 5253.90"' I 
I If I'm not fully satisfied with my purchase I can return it in 10 days for a full refund. I · 
I The 128-page guide is mine to keep. I 

Name-------------------------------------------
1 - I • 

1 
I Address I 

1n~ 1 city. srate. zip 1 
L • U.S. dollars. J 

SINCLAIR RESEARCH LTD., ONE SINClAIR PLAZA. NASHUA NH 03061 --------------------------

CopynghtL'd ma.enal 
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• FUN TO SUI 
• FUN TO RIDE! 

These rugged oft road vehicles 
are powered by 5 hp to 18 hp 

American-made engines. 
Engine Ia completely aa­
Mmbled, frame Ia welded 
and painted. You just bolt 

· everything together 
and start riding. 

7 
TAYKE 

MODELS 

I 

I 8 Bl KE Kit priced from 
479.95 to 999.75 

I MODELS For a FRI! oolor IUPI!R TRVKE I 
Ca I H ld I brochure with oompleta detalla, write today to: 

I r ea ~_, nc. Dept. PS-84 P.o.·•· 11U, Ienton Harbor, Ml 41022 I 
From the large1t Maker of like and Trvke Killin the World- Cart Hea~ Inc. -------------------
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.. 
, ffiilllng in those cracks 

~!Y spring drives you up a 
& \l!vaH; ther-e's .a great way to 
~your sanity and 
.~ur Goncrete- Dow Corning® • 

"Silicone Concrete Crack Sealant. 
~forins a lasting~ waterproof, 

,...,....-r, that won't crack or 
.;;r<;:Arlrw regardless.of the weather. 

• • • · · .., Because it's 100 percent 
·smcone rubber, Dow Corning 

•. S~ktooe Concrete Sealant 
and protects longer 

-~i'ao":btf) crack repair materials, 
' constant expans1or1 

..Qljj;ii:-<2ntracti'on of most 
'"'"''-:J\"'"', surfaces. 

• .. this plus a handy, 
-re-sealable cartridge that '- -
f~~tures.a-cap for short-term 

.-. stor-ase and a rem0vable 
oozzle Jor 'long-term 

and easy cleanup. 
L ....... ..- _:it6~*th1ecracks fr.om 
~~pniing·back next spring. 

S€aling them with 
, .... ,-. Corning Si licone 
C~l,er.efe Crack Sealant. 
~ - ~ r¥VIAIING-

t;;;,~ "' ~~ •Ill• ~ . 
.r._- "'i'H ~Ia vc ... "t;:,~~ . --

::::.....:.::...::s..~~ 

Wood-fired 
boiler 
holds the heat 

Until now, you wouldn't mix water 
with a wood stove unless you wanted 
to put out the fire . The Jetstream 
heating system, however, has turned 
the unlikely combination into a new 
way to keep your home fire burning. 

To get the most heat energy from 
the wood, and to release it when and 
where It's needed, Hampton Technolo­
gies has paired a wood stove with an 
insulated water-storage tank. 

According to the maker, Jetstream 
combines fuel and air in a turbulent, 
high-temperature combustion cham­
ber that consumes wood solids, tars 
(creosote), and gases. Hampton claims 
the burning process is virtually 100 
percent complete. 

The J etstream wood stove weighs 
1,050 lbs. and sells for $2,400. For the 
entire system, which includes the 
storage tank, plumbing, electrical 
controls, hot-water-heating equip­
ment, and installation, Hampton says 
you'll pay $5,000-$6,000. 

Hampton Technologies, Box 2277, 
Charlottetown, Prince Edward Island, 
Canada.-Marita Begley 

HEAT WATER OUT TO STORAGE 

BACK 

HEAT STORAGE 

PREHEATED, 

-·OPOR~EiSsislrUsRrliZc)NED AIR 

Jetstream consumes wood in a refractory 
combustion chamber where, the maker 
says, temperatures range from 1,200 to 
2,000 degrees F. The resulting gases are 
sent through a heat exchanger that trans­
fers the heat to piped water. The heated 
water passes out of the stove to a storage 
tank and, when needed, automatically 
transfers its heat to the home's existing 
heating system. 
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---generator 
produces heal 
and electrici1y 

Co-generation- burning fuel to produce both heat and elec­
tricity- is an old conservation idea that has recently been 
revived and hailed as an energy-saving alternative. Now a 
small co-generation unit, developed and marketed by Fiat 
in Europe and called the Total Energy Module, or Totem 
[PS, Aug. '77], is available in the U.S. through Brooklyn 
Union Gas Co. ir. New York City. 

The heart ofT ltem is a 903-cc, four-cylinder internal­
combustion engiJ te-the standard engine in the Fiat 127 
automobile. But' 'otem's engine has been modified to bum 
a variety of fuels , including natural gas, biogas, and pro­
pane, as well as 1 nethanol and other alcohols. The engine 
drives a 15-kW i11duction generator, producing electricity 
that can be fed .nto a utility grid or can supply power 
directly to a user' ~ own circuits. Heat is extracted from the 
combustion procEss by circulating water through four pri­
mary and second 1ry heat exchangers, drawing heat from 
the generator, engine coolant, crankcase oil, and exhaust. 
The recaptured heat is used for domestic hot water, space 
heating, or, with the help o( absorption water chillers, for 
air conditioning. 

Totem has a fu ed output ratio: Two-thirds is heat, one­
third is electrici ;y. Besides a 15-kW electrical output, 

Compact Totem co-generators are 42" high, 41 " wide, 46" long. 
Size will differ on U.S. version to fit through average door. 

Totem generates 131,000 Btu/hr. That's enough heat to 
supply hot water for 16 apartments or heat four medium­
size apartments. 

With a price tag of about $10,000, Totem is well suited to 
apartment buildings, restaurants, hotels, hospitals, and a 
variety of industrial applications. Fiat hopes to introduce 
the Totem concept to the U.S. by selling 100-200 units. 

For more information, write to Totem Project, Bob Ritac­
co, Brooklyn Union Gas, 195 Montague St., Brooklyn, N.Y. 
11201.- Jeanne McDermott 

RELIEF. 
Popular DAP Acrylic Latex Caulk 

quickly and easily fills 
energy-wasting gaps around window 

and door frames, and seals joints 
between siding and masonry. Dries fast 

enough to paint the same day. 
But you may not have to. 

Because it comes in seven popular 
house and trim colors. 

C l980 DAP Inc. DAP is a trademark of DAP Inc., 
Dayton. Ohio 4540 1. Subsidiary of Plough, Inc. 



When you're in 
the great outdoors, 
you never want to get 
in a position you're 
powerless to control. 
And that's where 
Honda comes in. 

PORT ABU 
POWER. 

The new EM-500 
portable generator 
is the ideal compan­
ion for campers and 
hunters. It gives you 
a maximum 500 
watts of power in a 
lightweight 40 lb. 
package about the 
size of a portable TV. 

Whether you 
need to power your 
camping accessories, charge your 
RV battery or just warm-up under an 
electric blanket, the EM-500 does it 
quietly and economically-about 
4 hours on a tankful of gas. 

It's great for small power tools, 
barbecue motors and electric fans, 
too. And it can really light-up a 
camp site. 

In addition to the EM-500, Honda 
has a full line of portable generators 
from 400 to 4,500 watts. 

Honda has power for boaters 
and fishermen, too. A line of 4-stroke 
outboard engines that come in 7.5 
and 9.9-hp models, both with short 
or long shaft. 

Honda's 4-stroke design means 
quiet operation. Quick response and 
powerful acceleration. Maximum fuel 
economy- over three hours on a 
tankful of fuel under ful l throttle. 
Smoother operation. And less poilu-

A 

• 

tion because there's less oi I and 
smoke discharge. 

These engines are ideal for 
trolling. They have the power to keep 
from drifting at low RPM's without 
fouling the plugs. 

Before you head out on your 
next trip, let your nearby Honda 
dealer tell you about Honda power. 
Just look in the Yellow Pages or call 
toll free 1-800-228-2056, ext. 640, and 
in Nebraska, 1-402-571-4900, ext. 640. 

© 1981 American Honda Motor Co., Inc. For optimum performance and safety we recommend that you read the owner 's manual before operating the~ecvo its, 
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Energy-saving 
heat-pump 
water h~~ater 

. 
Besides winter home-heating costs, 
hqt-water heatil tg takes the biggest 
bite out of your · 1ome energy budget. 
But now the FEdders Corp. offers a 
money-saving possibility: a heat­
pump water he: lter called the Heat 
Re-Cycler. It dr.tws in existing heat 
from indoor air, concentrates it to 
higher temperatures in a rotary com­
pressor, then de:t><>sits it in the hot­
water tank (see diagram). In effect, 
the unit uses, rather than rejects, the 
unwanted heat and humidity in your 
home during summer months. 

What about winter when every Btu 
is precious? The Heat Re-Cycler is 
most efficient when installed in a 
waste-heat room such as an unheated 
basement or utility room. According 
to John C. Adams, a Fedders spokes­
man, "The unit may produce a lot of 
coolness in the room initially. But 
once it's operating, it doesn't cycle on 
that frequently." 

The Heat Re-Cycler constantly 
monitors water temperature in the 
tank, and is actuated only when hot 
water reaches a preset low level. 
Much of the heat it supplies is actual­
ly loss from the water tank itself. The 
net energy gain, says Adams, is sub­
stantial. 

The Heat Re-Cycler can be used 
with any electric or gas water heat­
er.- Kathleen Murphy Lord 
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-iHERMAL . 
EXPANSION DEVICE 

• 

-----------------
1 Print For Prof· : 

I 
1 
I 
I 
1. 

Print cards, stationery, 
envelopes; advertising. 
labels, tickets; holiday, 
sympathy, birthday, QSL 
cards. Satisfying 
pastime/money-maker. 
Work with your hands, 
use your imagination, """"Y I 
see results. ocE<stoR I 
Own a Printing Business. I 

Have your own Send 
25• for 
Kelsey 

shop. Add to inoome. We supply instruc- I 
lions, hand presses and all supplies I 
direct from factory. Famous since 1872. 
Send for catalog. Kelsey Presses, I Cat"''"' iililiil 81-CD , Meriden, CT 06450. 1 ----------------

7,;;;1 Protect Your l ife, H-. Business, Auto, etc. 
• Our. catalog shows how . Install your own 
olorm systems and devices ond save SUS. We 
offer·FREE write-in engineering service . 

CATALOG ..................... __ 
,._ Sy.._ ~ Dnicn 
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Our XS400 and XS650 Special ll's are specially 
priced for people who want the very most for the 
very least 

Just about all that separates them from our full­
priced Specials is a little chrome, ·spoke wheels instead 
of cast alloy and a drum brake up front on the 400. 

A small price to pay for 
such a small price to pay. 

You don't have to be a professional •• 
· (to be a do-it-yourself ex-pert) . 

.........._---.-,-~-::;;.::::::j-, 

HEAVY DUTY 

STAPLE GUN . 
SHOOTS A STAPLE 

WHEREVER YOU'D DRIVE A NAIL! 
faster . . better .. cheaper ... 

Whether you're installing insulation ... re-upholstering a chair .. . repairing a screen . . . covering a 
cornice .. . securing an antenna wire - there's no faster, easier or more efficient way to get ihe job 
done than with a one-hand operated Arrow automatic staple gun. 

Arrow_ Staple Guns come in a variety of models, 

At all leading Hardware, Home Center & Discount Department Stores Everywhere. 
ARROW FASTENER CQMPANY, INC., 271 Mayhill Street. Saddle Brook. N. J. 07662 

' : ' 

Heat pipes make 
ice-free 
roadways 

Why put up with icy roads in winter 
when free, limitless, underground 
heat could keep them warm and dry? 
That was the starting point for engi­
neers at Daimler-Benz in Germany, 
who have sunk heat pipes 30 feet 
down into the earth at an experimen­
tal project at Boxberg, At that depth, 
the year-round temperature stays 
above 48 degrees F. The pipes tap this 
underground geothermal heat and 
conduct it up to warm the paving. 

A heat pipe is a sealed tube partly 
filled with fluid, such as liquid sodi­
um, and lined with absorbent materi­
al that acts as a wick. Heat at the bot­
tom of the pipe is absorbed by the fluid. 
as it evaporates. The warm vapor rises 
to the cold end, where it condenses. 
With condensation, heat is given up to 
the nearby roadway and the fluid 
returns via the wick to the bottom of 
the pipe. 

The cycle continues silently, auto­
matically, and only when needed. 
When the temperature of the roadway 
rises in spring, no condensation takes 
place and the cycle stops. 

So far, the system has been tested 
on small concrete slabs to prove the 
principle. Engineers are studying var­
iables such as road-surface materials, 
spacing and depths of heat pipes, and 
soil and weather conditions for differ­
ent areas. Due to cost, only critical skid­
prone places such as steep gradients, 
dangerous curves, and intersections will 
have priority.-Dauid Scott 

Underground heat 
(1) vaporizes f luid in 
pipe bottom. Gas 
rises to roadbed (2). 
where it gives off 
heat and condenses 

. back to fluid . Fluid 
runs down pipe and 
the cycle repeats. 

. 
C.opyngh 'ct·na, rial 

• 
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UROWN 

ER $450 

The MINI CAT has proved itself to be one of the 
easiest Cats on the water to build, sail - and pay 
fori The $450* cost includes paint, rig, sail­
- everything! Detailed construction plans show 
you how to make a rugged, efficient sail in one day 
from easy-to-find materials. No sewing required! 
Standard lumber yard material and hand tools are all 
you need to build the MINI CAT - no jigs and no 
welding needed! Naturally buoyant hulls, plus flota­
tion foam, make the MINI CAT about as unsinkable 
as you can get! Here's what a few happy POPULAR 
SCIENCE Readers have to say about their MINI 
CATS: 

-"As an engineer and hobby woodworker I'd like 
to compliment you on your MINI CAT plans. 
They were clear and complete. I have thoroughly 
enjoyed building and sailing this fine craft, and 
have received many nice compliments ... " 

- ·"Just thought I would let you know I enjoyed 
building your MINI CAT." . 

- "Your hull design and construction techiniques 
are excellent .. . mast design. is also superb." 

*Based on 1981 California prices 

Join the crowd! Over 10,000 
POPULAR SCIENCE Readers 
Have Fallen in Love with the 
MINI CAT since we in­
troduced her last year. Here 
are a few of the reasons why: 
• WING SECTION MAST - Internal 

Halyard, Pivots Automatically 
• KICK-UP RUDDERS - For Easy 

Beaching 
• FULLY BATTENED MAINSAIL AND 

JIB - Easier Tacking, Higher Speeds 
• HIGH ASPECT RATIO, ASSYMETRIC 

HULLS- Need No Daggerboard 
• NO TRAILER NEEDED - Quick and 

Easy One-Man Set Up 

The new simplified Hull System of the 
MINI CAT means you can be sailing after 
only a few weekends of building. With 
super-light hulls that are easy to car-top, 
you can be on the water with a minimum 
of hassles and maximum fun! . 

TO ORDER YOUR MINI CAT PLANS 
Please send $7.00 check or money order to: 
STEVENSON PROJECTS, Dept. A-100, 
Box 584, Del Mar, Calif., 92014. Please 
allow 3 weeks for delivery. Money refund­
ed if you're not completely satisfied. 
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shopping center, is confident the idea 
can help revive the declining local 
economy by making available low­
cost energy to businesses that are 
dependent on oil. Y endrick agrees: 
"This is only a pilot project, but the 
concept would be feasible for large fac­
tories that give off much heat. An 
alcohol plant, for example, could be 
tied into a closed-water-loop system 
that would use mine water as the 
basic source of energy." 

powers heat pump 

Flooded coal mines may 
provide commercial 
heating and cooling for 
northeastern Pennsylvania 

By EDWARD MORAN 

WILKES-BARRE, PA. 

In January 1959, the Susquehanna 
River broke through the walls of a 
small coal mine in Port Griffith, about 
10 miles northeast ofhere, and flooded 
the miles of tunnels that crisscross the 
Wyoming Valley of Pennsylvania. For 
years afterward millions of dollars 
were spent trying to pump the water 
out of the tunnels, many of which had 
collapsed, damaging nearby homes 
and businesses. 

During the past year, however, 
enterprising individuals have been 
putting the flooded coal mines to use 
as a vast heat sink tied in with heat­
pump technology to heat and cool com-

MINE-WATER 
SOURCE 

HEAT 
EXCHANGER 

PUMP 

WATER DISPOSAL 

4" VEIN 

6' VEIN 

mercia} buildings. Since November 
1979, a 3,200-sq.-ft. Radio Shack store 
at the Midway Shopping Center has 
been heated and cooled by a heat 
pump using mine water as its heat 
source. 

I visited the store and talked with 
consulting engineer John Yendrick 
of A.C.S. Industries, designer of the 
project. Y endrick showed me the well 
he bored in a field between the Radio 
Shack store and nearby Susquehanna 
Dike. Water for the project is drawn 
from the mine tunnels at a constant 
55 degrees F. The heat piunp is a con­
ventional water-to-air system. "The 
heat pumps we use are not unique, but 
this is the first time that mine water 
has been used as an energy source," 
Y endrick explained. "The coefficient 
of performance [COP] of this system 
runs about 3:1. That translates into a 
saving of about 66 percent over con­
ventional fuels ." 

Dr. William A. Reishtein, president 
ofF.P.R., Inc., one of the owners of the 

SUPPLY 

The mine-water concept received 
added impetus when ground was bro­
ken recently for the 17 ,000-sq.-ft. 
Kingston Recreational Center near­
by. The project, supported by a federal 
grant, will incorporate a mine-water 
heat-pump system and use an electric 
furnace as a backup during periods of 
peak demand. 

Richard Hardy, associate with Py­
ros and Sanderson, the engineering 
firm that designed the Kingston sys­
tem, explains that "using warm mine 
water in a water-to-air system makes 
heat-pump technology possible with­
out the penalties associated with peak 
pricing." 

Scheduled for completion this 
spring, the Kingston project will em­
ploy two wells 225 feet below ground, 
one for supply and one for return. Sub­
mersible plastic pipe will be used for 
the wells, and stainless-steel flat­
plate heat exchangers will be iii­
stalled in the heat-pump device. 

If these two projects prove success­
ful, the anthracite-coal region of 
northeastern Pennsylvania may get 
another lease on life. What was once 
looked on as a disaster may tum out to 
be a bonanza for the area. 11!1 

SUPPLY 

RETURN 
SYSTEM WATER RETURN 

WATER COIL 
(CONDENSER) 

COMPRESSOR 

CAPILLARY 
MACHINE ON COOLING 

AIR COIL 
(CONDENSER) 

WAR;,o:M­
AIR 

+4-

--;::;a~ 

. COMPRESSOR 

FREON 

CAPILLARY 

MACHINE ON HEATING 

WATER COIL 

Energy exchange within the Radio Shack heat-pump system is 
diagramed above. Water is drawn from the mine tunnels through 
an eight-in.-dia. well. The heat pump, inside the store, extracts 
enough heat from the 55-deg.-F mine water to raise the Freon 
temperature to about 125 deg. F. The system has a COP of 3:1. 

·' 
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Warning: The Surgeon General Has Determined 
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"SAY, SMOKEY~" 

A clinic on cars by Smokey Yunick, America's most famous mechanic 

Less rpm for more mpg 
My father has a 1973 Pontiac Catalina with 
a 350-cu.-in. engine, automatic transmis­
::;ion, and power steering and brakes. The 
car is in excellent condition with only 
32,000 miles on it. The only problem is 
that it's a gas hog. Is there any way to 
improve the economy by a lower rear-axle 
rat io? How about changing the final drive 
rat io in the automatic, or even putting in a 
four-speed stick? It seems to me that there 
are enough of these old cars around for 
someone to come up with a way of 
improving thei r mpg. 

Kenneth W. Hirst, Louisville, Ohio 

Anything you can do (that makes dollar 
sense) to cut rpm down to, say, 2,000 at 55 
mph will help. 

Pops out of 4WD 
I have a 1978 4WO Subaru. The transmis­
sion shifts okay, but every time I put it ln 
four-wheel drive it pops back out. What's 
wrong? 

John Grumer, Belvidere, N.J. 

Find out if the shifter goes into its full 
engagement position. It should have a 

• 
positive detent. If not you'll have to go 
inside. 

Fuel disappears, it seems 
I have a hard-starting problem with my '73 
Plymouth 360. It has a two-barrel Holley 
carburetor. Whenever the car sits four 
hours or overnight. it seems that it can't 
get enough gas. I have changed the fuel 
pump, gas-line f ilter, and carb. I have to 
pump the gas pedal and try the starter at 
least three times. 

Walter Knight, Hamilton, Ohio 

Let it sit four or five hours, then pull the 
top of the carb to check fuel level. If the 
fuel is gone, check the gasket under the 
bowl-or take the carb off when it's full 
.and set it on paper towels to see where the 
fuel goes. 

Car lower on one side 
I am in the process of restoring a 1970 
Olds Cutlass convertible, and have en­
countered a suspension problem. The 
driver's side of the car is a few inches 
lower than the passenger side (measured 
at the tops of the wheel openings on the 
fenders on poth sides). I figured that after 
100,000 miles the springs had just worn 
out. so I replaced all four-1 even went 
with factory heavy-duty ones like those 
that came on the 442 mode ls. No 
change. 

The entire front end has been rebuilt, 
including new bushings and ball joints. I 
have the same size tires all the way 
around. The Oldsmobile dealer in town 
suggested I have the body mounts 
replaced because the engine torques over 
to the left side, which causes the mounts 
on that side of the frame to become 
depressed. 

Does that make sense to you? The car 
does not appear to have been severely 
wrecked. 

Chase Fell, Birmingham. Ala. 

Something is bent, such as the lower A­
frame or rear frame. Don 't worry about it. 
Shim up the spring to raise the low side. 
Place the shim above or below the spring 
seat. 

Backfiring and detonation 
I have a 1977 Regal with a V6 engine. 
Every morning after I start the car and 
drive away, it backfires. After this, it's 
okay for the rest of the day. The dealer has 
rebuilt the carb, but the problem still 
exists. Also, I must use premium gasoline 
or the engine knocks . What do you 
think? 

Jerry Behn, Des Plaines, Ill. 

Backfire, as a rule, is caused by an exhaust 
valve being open when it shouldn't be. A 
cracked distributor cap, bad rotor, or bad 
plug wires can cause it, too. 

Engine detonation is usually caused by 
the spark being advanced too much dur­
ing load. 

Wants diesel in his van 
I have a diesel Rabbit and am very happy 
w ith it. I also have a 1976 Ford Econoline 
150 van, which has only 24,000 miles on it. 
I would like to keep the van but it gets only 
12 mpg. 

Would it be possible, when diesels for 
vans are in production, to make a switch­
a diesel for a gas engine- and do it for a 
price within reason? 

Warren Bernard, Hicksville, N.Y. 

No way. 

Repeated water-pump failures 
I have a 1976 F-100 Ford pickup w ith a 302 
engine. The original water pump went out 
at 53,000 miles. I replaced it with a new 
one. It lasted 200 miles. The second new 
one lasted 2,800 miles. 

What gives? My fan's not bent. I'm not 
tightening the belts too t ight, and I used 
new coolant every time. Also, the entire 
system has been f lushed regularly. Could 
it be I'm into a bad batch of factory 

pumps? But how could I ever find out? 
Brian McClusky, Houston, Tex . 

. 
I don't know what to tell you. I hear and 
see a lot of it. Pumps sometimes seem to 
be short on quality these days. I'd go for a 
rebuilt or aftermarket pump. It can't be 
any worse. 

Engine swap worthwhile 1 
I would like to know if it is possible to 
install a Chevrolet 260 VS or V6 in a 1964 
Chevrolet Impala that has a 327-cu.-in. 
engine with a four-speed transmission 
and a 3:36 rear end. 

Bernie Thompson, Waukee, Iowa 

It wouldn't be too bad if you were able to 
do it yourself with used parts. Using new 
parts and paying a garage to do it would 
run the cost out of sight. Also, you'd have 
to up the gear ratio into the high two's. 
That's more money. · 

About front-wheel drive 
You have said that front-wheel drive is 
better in all ways except in a panic stop 
w ith only one person in the car. Would 
you elaborate? 

J . F. Brown, Solana Beach, Calif. 

With driver only, front-engine, front­
wheel drive is nose-heavy in a hard stop. 
That's because the rear wheels don't have 
enough weight to do their fair share of 
work. With weight in the back - even the 
weight of one passenger-the car usually 
stops very well. 

Front-engine rear-drives have better 
front-rear weight balance and therefore 
would be safer in that one bad mode. This 
will not be solved any time soon. But 
in weighing positives and negatives of 
both types, front-wheel drive wins hands­
qown in my book. 

Shocks wear out quickly 
I have a '73 Le Mans station wagon with 
a 350 engine and no special handling 
package. In the last 17,000 m iles the front 
end has gone through three pairs of Ga­
briel Strider shocks and now a pair of 
heavier-duty Gabriel E's. The shocks start 
going bad within three days to a week. 
Both shocks go, and they leak oil. 

At 63,000 miles the front and back 
springs were replaced, heavy-duty in 
front and load-leveling in back. The trou­
ble has occurred since that time. The rear 
transmission mount has given way three 
times, als_o. Any clues as to where to look 
for the trouble? 

Eldon Engle, Vienna, Va. 

I'll bet the shocks are bottoming out be­
cause they are the wrong length. 

Bucking engine 
I have a 1980 Dodge Colt RS hatchback 
with the 1,600-cc engine. It is very peppy 
and gets 37 mpg on the road. But the en­
gine cuts out or bucks under moderate ac­
celeration, or going up sliglit grades. The 
condition improves if more throttle is ap­
plied. 

Continued 
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"Say, Smokey- " 
[Continued) 

The service manager says this is to be 
expected, and any carburetor change 
would decrease the high m ileage. 

What do you think? The car has 3,500 
miles on it, has had the 600-mile service 
adjustments, and ~nother check of the 
carburetor at about 1,000 miles. 

John D. Hightower, Tuscaloosa, Ala. 

You're lean at part-throttle. I agree: Add 
fuel and you'll correct the problem but 
lose some mileage. 

Another thing that's used to get rid of a 
part-load lean condition is progressive 
secondary throttle. Keep air velocity up 
over the fuel nozzle until fuel volume in­
creases. If you add a little fuel, it won't 
drop mileage much. But I believe you'll be 
out of emission limits. 

About split rims 
Let's have it again about those split rims-
1 have a '69 half-ton Chevy with a cab­
over-camper permanently installed. I 
have split rims on the back with 700x 15 
L T eight-ply rated tires. I've been to Alas­
ka, Mexico City, and traveled about 28,000 
m iles in the U.S., and have never had a 
flat. I have worn out one set of tires and 
replaced them with duplicate tires. 

My question is, would I be safer on the 
solid wheels than on the split rims? 

David McKinsey, Elfr ida, Ariz. 

Yup, the three-piece rim fails in use and 
can be dangerous in mounting. Funny, we 
used them for 30 years and I never saw 
any trouble until lately. But we didn't load 
them and run sustained high speeds like 
we do now. 

Which oil for transmission? 
My new Chevy X-body Citation has the 
four-speed manual transmission. Yet it is 
f illed w ith automatic-transmission f luid, 
Dexron II, type B. 

Is the Dexron II strong enough for a 
manual transmission? I thought that the 
manual t ransmission needed a heavier 
gear oil. 

George Holdcroft, Libertyville, Ill. 

Automatic-transmission fluid is a very good 
lube, and can take temperature better than 
mineral oil. Weight doesn't really help 
lubricity. I think it's good, and it helps mile­
age. Don 't use hypoid rear-axle lube. 

Engine overheats 
I have a '70 Datsun 510 with a 1 ,600-cc en­
gine that overheats. It all started when I 
blew a heater hose and a head gasket. I 
replaced the gasket and it blew again im­
mediately. I replaced the gasket again and 
had the h~ad planed. I put in the proper 
proportion of ant ifreeze and water, but 
after a day or so it all boiled out. 

I have replaced the radiator, radiator 
cap, and thermostat with what was rec­
ommended for the car. I've checked the 
timing w ith car specs and it's okay. 

Mike Holmes, Bradford, Vt. 
[Continued on page 1401 
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Avallabls In a spacial gift box (see order furm) the 
Sunwatcb makes an Ideal gUt for apectal holldara. 
birthdays, graduation, Father's Dey, etc. Perfect for 

Space ... acnrscy business people, commuters, teachers, athletes and 
Now youU never worry about accuracy again. Because sporstmen, who require spllt second accuracy 
the Sunwatch will keep you on tune for the rest of your Free custom engraving 
llfe. (Accurate to within 1 sec. per month.) At your request, each Sunwatch wtll be hand-engraved 
Salar ap elliciaacy with the name you specify. 
Miniature solar cells automatically convart sunilght, Limited Warranty is your protection 
dayllght or ordinary bulb light Into usable energy for The Sunwatch Is covered by a 2 year limited warranty 
storage. The solar cells last Virtually forever. So you11 Issued by Riehl Time Corporation (manufacturers of the 
never replace a watch bat1ery again. You· can It Into a rug-surfaced brick wall at 90 prestigious Synchronar 21001 and Included with your 
Programmed far aver a century mph with no noticeable effect. Wear It while doing watch. A copy of the warranty may alsli be obtained 
The built-In computer on a chip will always display the heavy work, exercise or any strenuous actiVity · free of charge by writing to Riehl Time Corp., 53 S. 
correct time date and month. Also, II automatically Tamperatare resistant ' Jefferson Rd., Whippany. NJ 07981 . This warranty 
adjusts the watch calendar for long and short months, Put the Sunwatch In boiling water lor 30 minutes, givas you specific legal rights, and you may have other 
leap years and It's programmed until the year 2100! freeze II In a block of ice lor a year. Extreme tempera- lights which vary from stale to stale. 
Easy to read lures will not damage your Sunwatch. 15 Day ftD risk trial eft.r 
The natural side-vtew display lets you tell the time, day Pressure rnislaril · 
and date without twisting your arm Into an uncomfort- There are no air spaces Inside the Sun watch. There- Order your Sunwatch taiay and use it for 15 
able position. fore, It 1s not susceptible to high pressures such as days. Then, if you are not completely satls-
Hu·mbers always visillle might be · encountered diving to great dapths. fled return if for full money back. 
Four varying light Intensities are built Into the viewing The perfect watch lor a lifetime 
display. allowing the Sunwatch to adjust automatically Imagine spilt-second accuracy for the rest of your life. CREDIT CARD ORDERS CALL 
to any light. This means you can always read II, even Sunwatch Is a virtually Indestructible, beautifully TOLL FREE 800-228-2626 
1n the brightest sunlight. stylad, space-age timepiece, and It's avallable In three NEB. Residents Call 800-642-8777 
10 Display fanctiDas exciting finishes : Brushed stainless steel, Gold tone OR MAIL THIS NO RISK COUPON 
The Sunwatch Is capable of displaying the following stainless steel, or a Durable black finish on stainless 
lnformatlon: hours . minutes . seconds. months . date steel. All Sunwatches come with a matching sta.nless r-Ri£ -HL TJM£-cORP. ~ --• 
• day • leap year • speed callbratlon • AM/ PM Indicator steel band with removable links and adjustable clasp. I 
• seconds count-off. Made in the United Stales 53 S. Jefferson Rd ., Dept. :78·. Whippany, NJ 07981. 
Extreme accuracy The Sunwatch, designed by Roger Riehl, was being 1 PI•••• -• ••= 
Unlike other electronic watches using tuned crystals to worn by Its Inventor nearly a year before the first Brushed Stainless Steel Sunwatcbas 
control Umlng accuracy, the Sunwatch Incorporates a electronic digital watch was even avallable to the gen- 1 at.$139.95 each 
unique, programmable, microcircuit synthesizer to era! public. Since that tlme constant engineering evalu- I Black Finish on Stainless Steel Sunwall:hes 
make II the first watch In history thetis accurate to less allons and design Improvements hava been made on at $159.95 each. 
than 1 second per month. That's 5 limes more accurate the Sunwatch to lncorporalt! the latest In digital micro- I Gold Tone Stainless Steel Case Sunwatches 
than the latest quartz Acculron. circuit and solar power technology. Thus the Sunwatch at 5159.95 each. 
The Pewar Sa11rce today represents state-of-the-art electronics tecdhnology. I 24 Hour (Military Time) $10.00 Additional. 
Tiny silieon power cells, which are constanily being It Is built to the same rigid standards practice by the Gilt B $

4 95 
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energized by natural sunlight, daylight or an ordinary manufacturer In creating sophisticated com puler micro- I oxes at · eec · 
llght bulb keep the Sunwatch ·energy storage system circuits for the U. S. Government and other major Plaase add $3.95 per watch shipping and Insurance. 
charged. Shoul!lthe watch not be exposed to light, II users oi' these components. 1 Enclosed Is$ Ch~~:k or Money Drdar 

til th d IN .I. Residents add approprlale sales lax' w continue to operate for mon s on store power. * A war• altaul othu "Solar Watches" 
The mDsl iadestrucliltle watch in 1 ... world Roger Riehl, designer of the Sunwatch, states that I CHARIIIT. (Check One] 
The work'lngs of the watch: solar panels, energy cells, there Is no other completely solar powered watch on I 0 Master Charge 0 VISA (BankAmericard) 
quartz crystal, computer on a chip, etc. , are ell parma- the market today. Claims of solar power by other watch 
nently sealed In a Lexan module. This module Is so manufacturers are based on the use of a small .solar I Credit Card# Bank# ----
unique It's protected by U.S. and foreign patents . celL Due to their limited size, these cells can be proven, Issue Date Exp. Date------
Completely waterproof · In technical terms, to be of Virtually no signtilcanl value •. Signature--------------
Leave the Sun watch In salt water for months. Dive with In extending the life of a watch battery. For this reason, 

I Name to be engraved II In depths up to 750 feel. There are no openings- all other so-called "solar watches" must have replace-
magnetic slide bars activate all functions. With Sun- able batteries. The Sunwatch's power storage system, I Name 
watch's excluslva, permanently sealed Lexan module, howevar, need never be changed and Is, In fact, parma- Address---------------
there are no "Q· rings or seals to leak. nently sealed to withstand abuse and the elements. 1 City/State!Zip'---------~'-'"'u""f-""¥'i'T' ""!J''T:'""t:'iu'i'"n, 1atenal 
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Giant color screen 
replaces bulbs with tubes 

Instant replays are clear and lightning­
fast on Dodger Stadium's color video dis-

When is a color television worth three 
million dollars? When its screen, mea­
suring 20 by 28 feet, is the world's 
largest. 

The giant screen was installed 
last summer at Dodger Stadium in 
Los Angeles by Japan's Mitsubishi 
Electric. Among other things, it re­
plays big plays immediately 
following each inning and sums up 
the game with video highlights after­
ward. Other systems in other stadi­
ums provide similar game coverage, 
but the picture quality of this giant 
screen sets it apart from the rest. In 
fact, its picture is roughly comparable 
to home color sets, but on a much 
grander scale. 

Until now, when outdoor systems 
such as matrix boards presented 
movement, it was in the form of car­
toon figures, moving graphics, or 
brown-and-white video images. Fast, 
clear color video was impossible, be­
cause matrix boards use incandescent 
light bulbs. The bulbs, which glow 
milliseconds after power is turned 
off, are incapable of producing the 
lightning-fast movement inherent in 
live-action video. Mitsubishi made 
live-action giant-screen color video 
possible with the development of an 
electron-beam tube suitable for giant 
TV display. 

The tube works like a small TV, 
complete with electron gun in back 
and phosphor coating up front. Each 

play board. It will be expanded to 25 by 33 
ft. for the 1981 baseball season. 

tube corresponds to a single, tiny, col­
ored phosphor dot on a TV screen. And 
each produces only one color-red, 
green, or blue- albeit in 32 levels of 
brightness. On the giant screen, 
24,576 tubes are clustered in red/ 
green/blue groups of three. A comput­
er directs the various colors to light up 
and form the picture. From a distance 
of 200 feet, the thousands of red, 
green, and blue tubes resolve on the 
giant screen into a sharp, brilliant pic­
ture. 

"The screen looks spectacular at 
night," says Barry Stockhammer, the 
Dodgers official in charge of running 
the mammoth screen. "And we're 
especially pleased with its clarity and 
brilliance during the day, even when 
the sun shines directly on it." 

One reason for such a brilliant pic­
ture is that the light from an electron­
beam tube shines 10 times brighter 
than an ordinary TV screen. And 
because it's not a giant version of a 
home video projector (like the one at 
King Dome in Seattle), it doesn't suf­
fer a color shift, even when it's viewed 
from an oblique angle. Furthermore, 
each tube consumes only two watts of 
electricity, one-tenth the consumption 
of a display-board bulb. 

Will the screen replace the umps? 
Says Stockhammer: "We don't run 
replays that involve close judgment 
calls . That's not our business." 
- Danny King 



AMC Select Dr te: 
economy i WD 

Credit American Moto ; with another 
fi rst in four-wheel dri• ~. AMC's new 
two-wheel/four-wheel Select Drive 
system provides more lexibility and 
fuel economy than fu -time or part­
time 4WD systems. 

With Select Drive, u can switch 
from full-time four-wh• J drive to two­
wheel rear drive simp r and without 
leaving the driver's 81 1t . When con­
ditions call for a chang• over, you sim­
ply stop and flip a S\\ ;ch under the 
dash- no need to get ot and reset any 
locking hubs, as you W t 11ld with part­
time 4WD systems. Ale unlike a part­
time system, you car drive on the 
highway in 4WD wit! •ut damaging 
the drive train. That's ecause Select 

SLIOING·SPLINE ClUTCH 

-4WD/ 2WD-

• 

f O.ONT-AXLE 
( UPLING 

Drive is basically the E me full-time 
system now in use on J• YiC vehicles. 

The difference is a no el disconnect 
apparatus that allows t: ~ entire front 
drive train to roll fre: y when not 

1needed, thereby boosti.J fuel econo­
my. One part consists fa vacuum­
operated sliding-splin1 clutch (see 
photo and cutaway) cor rolled by the 
dash-mounted switch. When 4WD 
isn't needed, the actua )r slides the 
clutch to uncouple the f mt axles and 
let the wheels roll inde· mdently. 

At the same time, a S• !ond sliding­
spline clutch (not shoWJ in the main 
transfer case-near t · ~ transmis­
sion- disconnects the fr· 1t driveshaft 
and power train. That 1· duces power 
drain and, according t. AMC engi­
neers, allows up to 10 r :rcent better 
economy. If you wish, th· ugh, you can 
leave 4WD engaged at 1 times- but 
at a fuel-economy pena .y. 

Select Drive is optiom on any AMC 
Eagle and costs about ~ 50 with any 
drive train.-Jim Dum 
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Now you can lighten your workload 
anywhere you work. 

With a Canon PalmPrinter. 
It gives you clear. legible printout on 

plain paper tape-easy to read and write 
on. Plus a highly visible 10-digit display. 

A live memory, too. Even a protec­
tive compartment for the tape. 

And now Canon offers you a choice 
of four Palm Printers. 

One right for any pocketbook, 
any purpose. 

The popular PS-D and feature­
packed P7-D, both with rechargeable 
NiCd batteries. The cost-efficient P3-D 
which runs on regular penlight 
batteries. Or the new super-compact 
rechargeable P6-D. 

Canon PalmPrinters.There's one just 
right for your palm. 

,.,~ . \ _, ' • 

P3-D 
PS-0 P6-D 

canoli • 
EL.ECTRONC CAI..ClLATORS 

Canon U.S.A., Inc., One canon Plala Lake Success New Yatk 11042 • 140 lndustnal Dnve. Elmhurst I iono•s 60126 • 
6380 Peachtree lndustnal Blvd Norcross Georgta 30071 • 123 Paulanno Avenue East Costa Mesa car,torma 92626 • 
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That Cigarette Smoking Is Dangerous to Your He a It h. 
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"I knew I had a lot of reading to do when 
they wheeled that 40-pound carton into 
my office on a dolly," said POPULAR SCIENCE 
Senior Editor John Free. "That carton" 
contained more than a dozen hefty publi­
cations- technical reports from just one of 
the large research laboratories with gov­
ernment-funded subcontracts to help de­
velop solar panels and other hardware 
associated with photovoltaics. As readers 
of POPULAR SCIENCE know, photovoltaics is 
the general term covering the techniques 
(and arts) required to turn sunlight direct­
ly into electricity. That carton of reports 
was only a small part of the avalanche of 
documents that has since descended on 
John, reflecting the enormous activity in 
the field. 

Much of the activity has been generated 
since he last wrote a major report on the 
subject back in December, 1974. That was 
just before the U.S .. Energy Research and 
Development Agency (ERDA- remember 
it?) began its program to pinpoint and 
develop the most promising solar-cell 
concepts. In 1978, ERDA's successor, the 
Department of Energy, initiated a 10-year 
program to explore the social, technical, 
environmental, legal, and other issues 
that will arise with wiaespread use of 
photovoltaics. 

What can you expect in the future? One 
possibility (mentioned to Free during a 
Westinghouse briefing): Some electric 
utility companies are thinking in terms of 
sharing the solar-cell electricity produced 
on the rooftops of private homes rather 
than setting up their own arrays of panels 
at one location. That would make possible 
an interesting variety of ownership ar­
rangements. For other glimpses into the 
future of photovoltaics, read John Free's 
article starting on page 76. · 

Problems with gasohol 
Must there always be a tunnel at the end 
of the light? Cynical E. F. Lindsley, our 
Senior Editor for Engineering, notes the 
depressing conclusions of several new 
studies concerning gasohol that appeared 
in Automotive Engineering, the publica­
tion of the Society of Automotive Engi-, 
neers: 

• "A Comparative Assessment of Cur­
rent Gasohol Fuel Economy Data," by 
W. J. Shaddis and P. W. McCallum, Muell­
er Associates, Inc.-A summary and anal­
ysis of all currently available comparative 

gasohol fuel-consumption data, from 16 
different test programs by both public and 
private organizations. Ten programs used 
chassis dynamometers; six used road 
tests. "Resu Its ... indicate that in closely 
controlled tests, gasohol use yields a sig­
nificant decrease in fuel economy." 

• "Gasohol: Technical, Economic, or 
Political Panacea?" by Thomas C. Austin 
and Gary Rubenstein, California Air Re­
sources Board- " .. . a systems analysis of 
the gasohol production processes indi­
cates that gasohol is increasing rather 
than decreasing the nation's dependence 
on crude oil . . . At the present time, every 
gallon of oil 'saved' by substituting etha­
nol for gasoline results in need to import 
approximately two gallons of crude oil." 

• "Gasohol: Laboratory and Fleet Test 
Evaluation," by M.D. Gurney and J. R. Ali­
sup, U.S. Dept. of Energy, Bartlesville 
Energy Technology Center; and C. L. Mar­
Iotti, Southwestern Bell Telephone Co.­
"No difference was detected in vehicle 
fuel economy at actual load weights .... A 
larger quantity of copper was found in the 
crankcase oil of the vehicles operating on 
gasohol when compar~d to the vehicles 
operating on gasoline. Drivability was 
poorer with gasoi;lol, especially during the 
winter and summer seasons." 

Differences in black doughnuts 
"Some tires may vary in price by as much 
as $30 apiece, yet offer the same perfor­
mance, as measured by the tire-grading 
system," said Joan Claybrook, head ofthe 
National Highway Traffic Safety Admn. 
at the Dec. '80 news conference when the 
new federal Uniform Tire Grading List 
was introduced. The latest list deals with 
radial tires. Previous lists dealt with bias­
ply and bias-belted tires, and were pub­
lished in PoPULAR SciENCE in April last year 
("Grading Tire Quality"). The big U.S. tire 
companies, who held up federal grading 
standards for years through court action, 
now appear to be doing a turnabout and 
welcoming the new standards, particular­
ly when their products score high. "What 
people really want to know," said one tire­
company vice-president to PS Executive 
Editor Herbert Shuldiner, who prepared 
both our current and last year's tire-grad­
ing articles, "is what makes one black 
doughnut different from another." Our 
article on page 107 will help you find out 
what makes one radial different from 

another. It is part of our special section, 
"Car Care News," which covers those 
items you buy for your car after you have 
bought the car. 

Honors for PS 
Sharp-eyed readers of this page may have 
noticed that the signature at the bottom, 
beginning with the July 1980 issue, bore 
a new title: Editor-in-Chief. Yes, C. P. Gil­
more, an occasional author of "What's 
News" when he bore the title of Editor, 
had been promoted to Editor-in-Chief, 
succeeding Hubert P. Luckett, who sat in 
that chair of authority for nine years. 

Ken Gilmore, as he is universally 
known·, has long been one of the nation's 
leading science writers and TV journalists. 
His articles have appeared (and still 
appear) in a wide range of leading maga­
zines. He has written several books. And 
New York-area TV watchers may be sur­
prised to learn that C. P. Gilmore of PoPu­
LAR SCIENCE and Ken Gilmore of WNEW-TV 
(Channel 5) are one and the same. Ken 
was science editor of WNEW-TV from 
1967 to 1971, when he came to POPULAR 
SciENCE as executive editor, and he occa­
sionally still appears there. 

Ken has won many awards. Among 
them: Albert Lasker Award for Medical 
Writing, Blakeslee Award of the American 
Heart Assn., American Institute of Physics 
Award for Writing in Physics and Astron­
omy, Special Commendation ofthe Amer­
ican Medical Assn. (twice), Regional 
Award of the Aviation and Space Writers 
(TV), etc., etc. . 

Now Ken has won the nation's most 
prestigious science-writing honor: The 
1980 American Assn. for the Advance­
ment of Science-Westinghouse Science 
Writing Award for an article in a general­
circulation magazine. We are proud that 
the Editor-in-Chief won this award, and 
we are doubly proud that the article 
appeared in POPULAR SCIENCE. It was "After 
63 Ye11rs, Why Are They Still Testing Ein­
stein?" in PS, December 1979. 

Editor 

Copyrigh•eo rr at nal 
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New research brings 
solar -cell power closer 
to your roof 

A flood of new devices 
and technology points 
the w ay to sun-powered 
rooftop systems 
during the 1980's 

By JOHN FREE 
LARGE, P A. 

Growing crystalline solar-cell ribbons 
that convert sunlight directly into 
electricity is an unexciting, slow­
motion process. At Westinghouse's 
advanced energy systems division 
here, I peeked into a small furnace 
containing white-hot silicon. A gray­
ish, one-inch-wide r ibbon was emerg­
ing from it and a row of other furnaces 
at a barely perceptible four inches per 
minute. 

Westinghouse's ribbon-pulling pro­
cess, called dendritic-web growth, was 
a laboratory curiosity several years 
ago. But the snail-pace ribbon growth 
at this pre-pilot production line near 
Pittsburgh belies the excitement 
among photovoltaic (solar-cell) re­
searchers about recent advances in 
dendritic growth. Westinghouse be­
lieves these new developments can 
eventually cut solar-cell costs- cur­
rently a major stumbling block to 
large-scale cell use- enough for prac­
tical power generation. 

But Westinghouse can expect in­
tense competition from other photo­
voltaic technologies. As a result of the 
1978 solar photovoltaics act, the De­
partment of Energy has undertaken a 
10-year, $1.5-billion effort to develop 
various solar-cell systems. Contracts 
to dozens of institutions and firms 
have produced an explosive growth in 
research: Announcements of signifi­
cant advances and "breakthroughs" 
occur almost every week. 

76 l P?P~~A~ ~~~~~~~ 

Automation. of production, for ex­
ample, is trimming the costs of tradi­
tional circular cells sliced from ingots 
of silicon, such as the Arco device 
shown on the cover. Another very 
promising technology I observed re­
cently at RCA Laboratories in Prince­
ton, N.J. is concerned with thin films: 
cells with layers so skimpy you can 
see through them. 

Still another approach uses concen­
trators (instead of flat panels of cells): 
optics to focus solar energy and boost 
cell efficiency. And other technologies 
rely on exotic, costly cell materials or 
construction methods that capture 
portions of the solar spectrum that are 
usually wasted. 

How significant are these develop­
ments? Can solar cells be counted on 
by the turn of the century-as experts 
hope-to supply a substantial portion 
of the energy this nation will need? 
I've just visited solar-cell research 
centers around the country to learn 
about recent advances and the future 
outlook. And it is becoming clear that 
those in the field are bristling with 
new optimism. They are confident 
that they will soon reach the old, elu­
sive goal of producing solar cells that 
can turn solar energy into electricity 
at a cost that makes it practical. 

Ribbons vs. wafers 
Today, the high cost of solar cells 

makes them practical only for applica­
tions such as powering isolated 
communications stations or producing 
electricity in countries with limited 
conventional utility power. That's be­
cause almost all such cells are made 
by slicing thin wafers cut from so­
called Czochralski silicon ingots. This 
produces reliable, high-efficiency so­
lar cells of the type used by space sat­
ellites and in a few specialized land-

• 
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A Motorola researcher uses a pair of focused 

based applications. But a lot of expen­
sive single-crystal silicon is wasted as 
wafers are cut from ingots, polished, 
and cleaned. So the cells produced are 
expensive-perhaps 10 times too ex­
pensive to compete with conventional 
forms of electrical generation. 

The Westinghouse dendritic­
growth approach promises to bring 
down the production cost of solar cells 
drastically. 

The present, essentially hand-oper-
ated line is really a learning tool. This 
year it's expected to turn out cells 
capable of providing 27 kilowatts 
(kW) of power- about half its full 
capacity. 

Raw material for the ribbons is a 
nearly (99.999 percent) pure polysili-

J 
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con that costs about $100 per kilo­
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carbon dioxide laser beams to melt polysilicon. A large-grain ribbon of silicon (upper right) is pulled for use with solar cells. 
' 

gram. The gray, metallic polysilicon 
ingots are sliced into tiny pellets and 
fed continuously into furnaces. A seed 
filament crystal fixed to a belt on a 
large spool is lowered into the vat of 
molten silicon. Then, with controlled 
movements and temperature changes, 
the crystal magic starts . 

The filament crystal widens as it 
"grows," and narrow filaments or den­
drites at its edges poke into the hot 
silicon. As the seed pellet is pulled up, 
the dendrites continue to grow. A 
smooth web of single-crystal silicon 
six thousandths of an inch thick also 
forms between the dendrites-like 
soap film between a pair of wires. 
From 1977 to 1980, Westinghouse 
researchers accelerated by 10 times 
the maximum rate at which this crys-

tal ribbon can be grown- to 10 inches 
per minute. 

Was there a key development or 
technique responsible for this major 
gain in ribbon growth rate? "It was 
the computer," Dr. Dan Muss, head of 
Westinghouse's silicon-cell research, 
had told me earlier in New York. "It 
was our ability to model the growth 
process by computer and optimize the 
temperature shields." These metal 
shields just above the molten silicon 
regulate ribbon cooling. Using ordi­
nary cut-and-try design methods, 
Muss said, would have taken signifi­
cantly longer. 

Once a long silicon ribbon is pulled 
from a furnace onto a spool, several 
additional steps are required to make 
a solar cell. I watched a technician use 

a laser to cut off the dendrites from 
ribbon sections. Next, the mirror-like 
pieces of crystal silicon undergo a 
chemical diffusion and baking pro­
cess. 

This diffusion step creates two dif­
ferent semiconductor layers-silicon 
"doped" with phosphorus on the front, 
silicon with boron on the back of the 
r ibbon. Light striking the front frees 
electrons near the junction of these 
two layers. 

Instead of the diffusion step I saw, 
which involves baking the cells in an 
oven, semiconductor impurities can 
be added to the silicon much faster 
with a high-energy ion beam. Slam­
ming boron or phosphorous ions into 
the silicon is more efficient, but it 
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Rooftop solar-cell system on Phoenix, Ariz. home, which is one' of many under test by the DOE, has a seven-kilowatt capacity. 

damages the cell surface. This re­
quires a baking stage for repair. 

But for later mass production, Wes­
tinghouse could adopt a new tech­
nique discovered by the Dutch that 
doesn't involve delays for baking. The 
Institute for Atomic and Molecular 
Physics near Amsterdam revealed 
that a low-cost laser can quickly re­
pair the surface of silicon crystals af­
ter bombardment with ions. This bom­
bardment/laser-healing proc.ess could 
take place in one vacuum chamber, pro­
viding the required semiconductor lay­
ers for development of electron charges. 

Add cell electrical contacts, and 
these electrons can flow through a 
load and perform work- just like a 
chemical cell battery lighting a 
bulb or running a DC motor. Westing­
house coats the rear of its cells with a 
metal contact and etches a computer­
designed, fan-shaped metal grid on 
the front . The cells are also coated 
with an anti-reflection layer to cap­
ture more sunlight and boost sun­
light-to-electrical conversion efficien­
cy by 50 percent. 

Cell efficiency is critical. The cost of 
cells is only 15 to 20 percent of the cost 
of a complete system. So low-efficien­
cy cells (under 10 percent) require 
more cell area and costly panel 
materials; this makes them uneco­
nomical. Westinghouse has achieved 
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spectacular efficiency results: 16 per­
cent, with 18 percent conversion effi­
ciency expected shortly. 

"In production, with cell efficiencies 
up to 18 percent, overall solar-panel 
efficiency should be about 16 percent," 
said George Hardigg, vice president of 
the firm's advanced power-systems 
division. "That exceeds the DOE goal 
of 12.9 percent by a significant mar­
gin." A square foot of panel could 
deliver about 16 watts (peak) of elec­
tric power on a clear day at noon. 

When I visited Westinghouse's 
small pre-pilot line, technicians were 
preparing to build their first large 
panel. It contains 196 cells, is 16 by 48 
inches, and produces 60 watts at 30 
volts DC. The small cells are matched 
for electrical properties and hand­
wired into place. 

But by 1984 Westinghouse is com­
mitted to building a new semi-auto­
matic line for annual production of 
panels that can deliver one megawatt 
(1 ,000 kW) of electricity. In 1984 the 
firm will also start designing a fully 
automated production line with a 25-
MW capacity. By then, the company 
hopes to be using a low-cost grade of 
polysilicon (about $10 per kilogram). 

"Considering the high efficiency 
achieved and lower production cost for 
dendritic web, the DOE 70-cent-per­
watt goal (in 1980 dollars) may be 

achieved or improved upon"by 1986," 
said Hardigg. "By the late 1980's den­
dritic growth is not going to be a tech­
nological curiosity, but a real source of 
electricity," says Bob Maxwell, direc­
tor of division solar programs. 

That 70-cent-per-watt figure quoted 
by Hardigg refers to cell-module cost. 
The DOE 1986 goal for a complete 
solar-panel system is $1.60 to $2.70 
per watt- figures experts believe are 
practical for some residential -uses. In 
the 1990's, DOE's goal is for a 15- to 50-
cent-per-watt module and $1.10- to 
$1.30-per-watt completed-system 
cost. While estimates vary, at these 
reduced costs solar cells might supply 
six to 12 percent of residential electri­
cal power by the year 2000 and up to 
four percent of the nation's total 
demand for electricity. 

What would it cost you to build a 
complete home solar-cell system to­
day with commercial components? Dr. 
Muss, using a $12-per-watt figure for 
modules (big-volume purchases would 
be less), estimates $120,000 just for 
cells. A complete, wired, 10-kW sys­
tem (including a solid-state power 
conditioner to convert the DC output 
of cells into AC for appliances) would 
cost $150,000 to $200,000, he esti­
mates. 
· Workers at the production facility 

here have a frequent reminder of a 
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similar but competing cell technology: 
wafers cut from Czochralski silicon 

. ingots. To monitor the quality of poly­
silicon shipments, an in·got is "grown" 
from each order. Then silicon wafers 
are prepared with the same methods 
used by the semiconductor industry 
and 95 percent of solar-cell firms. An 
inescapable disadvantage of this cell­
preparation method is the waste of 
precious single-crystal silicon as wa~ 
fers are cut from ~ngots, polished, and 
cleaned. 

Thin-film cells 
At RCA's Princeton, N.J. research 

laboratories I saw cells being made 
that require far less silicon-which is, 
incidentally, the second-most abun­
dant element on earth (after oxygen). 
RCA and researchers elsewhere are 
devising ways of depositing incredibly 
thin layers of silicon-un~er one mi­
cron (millionth of a meter)-on metal 
and glass substrates. 

Walk into several equipment­
packed RCA labs and you'll detect the 
acidic, darkroom odor of development 
chemicals. You'll also hear the peri­
odic click of relays, followed by 
whooshes of compressed gas. The gas 
comes from tanks labeled silane, phos­
phine, and diborane. As it's needed, 
the gas is precisely metered into 
chambers and subjected to either a 
strong radio-frequency (RF) field or a 
high DC voltage. 

The ionized plasma created forms 
ultrathin layers of so-called amor­
phous silicon ["Semiconductors Made 
from Glass,'' PS, April '78] on a sub­
strate. This silicon has a chaotic atom­
ic structure like that of glass instead 
of the orderly arrangement of atoms 
in single-crystal silicon. The most 
important gas is silane (SiH4) , a com­
bination of silicon and hydrogen. By 
varying how the silicon is "doped" 
with the other gases and how it's 
deposited, a tremendous variety of 
solar cells can be made. · 

So far, both RCA and Energy Con­
version Devices (in Troy, Mich.) have . 
made cells with conversion etlicien­
cies just over six percent. Dave Carl­
son, who has pioneered amorphous­
silicon work at RCA, seemed confi­
dent that efficiencies can be pushed 
steadily higher. One advantage to 
making amorphous-silicon cells, Carl­
son tOld me, is that less energy is 
required: Gases need be heated only to 
between 200 and 350 degrees C versus 
the 1,410 degrees C needed to melt 
polysilicon. Also, of course, far les!) 
silicon goes into thin-film cells. 

"Research in the field of amorphous 
semiconductors is presently in a dy­
namic phase involving a succession of 

new discoveries and concepts," Carl­
son notes. He said the Japanese are 
moving quickly to produce this new 
type of cell. To dramatize the point, he 
handed me a new, light-powered 
Sanyo calculator with an amorphous-
silicon cell . · 

Later, in Dr. Joseph Hanak's RCA 
lab, I discovered other advantages to 
thin-film technology. I was curious 
how large the cells could be made. 
"We intend eventually to go to this 
size," Hanak said, gesturing to the 
surface of a medium-size table before 
us. Moreover, mammoth cel1s like this 
could be formed in an automated oper­
ation requiring only six minutes. 

Hanak passed me a pocketbook-size 
version of these huge silicon cells of 
the future. Formed on a glass sub­
strate, its thin translucent layers 
appeared orange when held up to a 
window. Instead of a metal grid on its 
front surface, this cell had a translu­
cent metal oxide layer. Hanak then 
connected a portable radio to the cell 
and operated it with sunlight. 
· Conventional single solar cells can't 
produce the voltage necessary for such 
a demonstration. But the amorpho~s 
silicon can be deposited as a series of 

110ne 12-cell module 
uses Fresnel lenses to 
focus the equivalent of 
400 suns on cells I I 

parallel, connected strips, created 
with photolithographic · techniques 
such as those used to make complex 
integrated circuits. This produces a 
solar-cell panel in one fabrication 
sequence. 

Another potential ·advantage to 
thin films is that several types of lay­
ers can be "stacked" one atop the oth­
er, Hanak said. "The idea behind 
stacked cells is one of matching differ­
ent ranges of the solar spectrum to 
band gaps of the cell ." But so far, 
anticipated gains with this technique 
have not materialized. RCA is also 
looking at a technique of capturing 
sunlight that passes through thin­
film cells with parabolic reflectors, 
then using it to heat fluids. 

Many other organizations are in­
vestigating thin films. Last summer, 
the University of Delaware's Instit~te 
of Energy Conversion announced that 
it has produced a ·thi.n film with 10 
percent efficiency using different 
materials: cadmium-zinc sulfide and . 

copper sulfide. The institute, with 
financial help from Chevron Research 
Co., is developing the technology 
needed to mass-produce these thin­
film cells. 

Yet while many researchers are 
struggling to achieve 10 percent con­
version efficiency, several contractors 
for DOE are working on advanced cell 
designs for a spectacular 30 percent 
efficiency. Varian Associates (in Palo 
Alto, Calif.), for example, devised 
a lab setup that uses a selective filter 
to break sunlight into red (long wave­
length) and blue (short wavelepgth) 
components. Selected silicon and gal­
lium arsenide cells then achieved 28 
percent conversion efficiency. 

Under a Sandia National Laborato­
ries contract, Varian Associates also 
built a 12-cell solar module that uses 
Fresnel lenses to focus the equivalent 
of 400 suns on cells. The gallium arse­
nide cells achieved a 16.4 percent con­
version efficiency and delivered an 
impressive 100 watts of DC power. A 
side benefit is the thermal energy 
from water used to cool the cells in the 
67 -pound module, which is designed 
to track the sun. 

Meanwhile, Bell Telephone Labora­
tories in ·Murray Hill, N.J., which 
invented the first practical silicon 
solar cell in 1954, has made signifi­
cant improvements in liquid-junction 
cells. These devices, which combine 
liquids and solids, promise easier con­
structlon, less-expensive materials, 
and potentially longer cell life. But 
most liquid-junction cells tend to be 
destroyed by surface corrosion caused 
by intense light. With the Bell Labs 
device, sunlight actually enhances its 
longevity. 

"Our cell uses indium phosphide as 
a photocathode, and with future 
materials specifically designed for liq­
uid-junction cells, these devices could 
cost much less than single-crystal sil­
icon cells,'' says Klaus Bachmann, a 
member of the research team. 

"We are very excited about this new 
cell,"· says Adam Heller, head of Bell 
Labs' electronic materials research 
applications. But he adds a cautionary 
note voiced by other researchers: "It 
should be emphasized that even major 
research breakthroughs today could 
not be expected to make a significant 
contribution to the nation's energy 
needs for some time." III! 

FOR FURTHE.R R~OING 
Solar Energy in Review, issued by the Solar Energy 
Research Institute. Golden CO (has a good photovol· 
taics overvieW chapter by David Redfield ol RCA Labs). 

Solar Energy Technology Handbook. Wi lliam Dickin· 
son and Paul Cheremisinoff, eds .• 1980, Marcel Dekker, 
Inc., 270 Madison Ave, New York NY 10016 (has three 
chapters on solar cells in Part A). Price: $85. 

Edmund Scientific, 101 E. Gloucester Pike, Barrington 
NJ 08007 (offers basic books on solar cells, hardw are) . 
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The dream: sports-car 
spunk with high mpg. Do 
these cars make it? 

By JIM DUNNE 

Must a car be stripped to bare essen­
tials to provide top fuel economy? 
General Motors thinks not. Next 
month the industry giant is introduc­
ing a new line of subcompa~ts with 
sporty styling outside and a higher 
level of trim inside to prove the p(lint. 
GM hopes that its J-cars- Chevrolet 
Cavalier, Pontiac J-2000, and Cadil­
lac Cimarron- will cut into import 
sales in the one-step-up economy-car 
market. · 

Although the basic design of the 
cars is fairly predictable-transverse 
four-cylinder engine and front-wheel 
drive-many of the components are 
new designs. The new 1.8-liter engine 
provides more power and speed than 
you would expect from a puslirod 
valve train. The steering mechanics 
and geometry are different from any­
thing GM has ever built before. And 
the modified X-car rear suspension 
uses a unique "twisting" axle for 
improved ride and handling. The inte­
rior holds four passengers, period­
with no compromise in comfort to 
squeeze a third passenger into the 
rear seat. I drove a prototype Cavalier 
and found it smooth and amply power­
ful, though unexciting. (I'll talk more 
about handling later.) 

The most interesting mechanical 
system is the engine. It's a pushrod 
type, but the Chevy engineers who 
designed it say it has all the high­
speed capability of an overhead-cam 
without the added cost. 

"We have a rigid valve train with no 
big angles in the valve area," said 
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First look at a new class . . 

of subcompacts 

staff engineer Joe Bertsch. "That lets 
the valve train maintain dimension at 
high speed." 

Because the valve train is held 
tightly in place, the engine can run up 
to 6,000 rpm with no problem. In com'­
parison, the 2.5-liter, four-cylinder 
engine used in the X-cars peaks out at 
about 4,500 rpm. 

Close to the best 
Why shoot for more engine speed? 

More power. In the J-car, engine out­
put is 88 hp at 5,100 rpm, or just over 
48 hp per liter- on a par with the 
high-output V6 used in the Citation, 
one of GM's most efficient engines. 

"We figure that 50 horsepower per 
liter of displacement ·is close to the 
best we can expect out of an engine," 
said Bertsch. "When we come up with 
48 in a standard pr.oduction engine 
like the 1.8, we feel we've done a good 
job. · 

"Another key is cross-flow breath­
ing. That's a necessity to get the fuel 
in and the exhaust out quickly. It's not 
new- our 2.5 engine has it- but we 
couldn't do the job without the flow 
layout." 

Under the hood, the four is set side­
ways, with the carburetor in the rear 
and the exhaust manifold in front­
similar to the X-car layout. Like all 
GM engines, the 1.8 is controlled by a 
computer, which ensures smoothness 
and helps deliver high economy and 
low emissions. 

Fuel-economy results are not ready 
for release yet, but Russ Gee, Chevy's 
chief engineer for engines, believes 
the J-cars will get better highway 
economy than the Chevette, or more 
than 42 mpg in the EPA test. 

"We're learning more about fuel 
economy each time we design a new 
engine," said Gee. "That's why a 

2,340-pound car like the Cavalier will 
test so efficiently. We can also get 
away with a 9:1 compression ratio on 
this engine and still meet the stan­
dards for hydrocarbon emissions. 
That helps fuel economy a lot and is 
directly traceable to our ability to con­
trol the air-fuel feed and ignition tim­
ing with a computer." 

Improving economy with new con­
trol techniques allows the designers to 
avoid risks elsewhere: Chevy sticks 
with iron castings for the engine block 
and cylinder head. But a fairly new 
technique, room-temi>erature vulcan­
izing, is used for sealing the engine. 
Instead of gaskets, a bead of plastic 
sealant is squeezed where major parts 
come together. "That means we get 
virtually no leakage of oil or coolant," 
said Gee, "and we get that right from 
the first production job." 

Changes in steering geometry for 
the J -cars produce a more positive feel 
and stronger steering-wheel return. 
The rack and pinion are mounted high 
up on the fire wall, extremely close to 
the steering wheel. The effect is a 
direct connection-no universal 
gears-between the steering shaft and 
the gear, so there's less play in the 
steering wheel. 

Also, the high-rack system is rigid­
ly connected to the fire wall, where it 

[Continued on page 148] 

J-car vs. Chevy's other small sedans 

Cavalier Chevette Citation 
Wheelbase (in.} 101.9 97.3 104.9 
length (in.} 170.0 164.9 176.7 
Weight (lbs.} 2.350 (est.} 2.002 2,508 
Capacity 4 4 5 
(passengers} 
Engine 1.8-liter 4 1.6-liter 4 2.5-liler 4. 

2.8-liter V6 
Drive train Front engine, 

front drive 
Front engine. 
rear drive 

Front engine, 
front drive 
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PoweL range, and quick 
recharging for 
electric cars 
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No overnight plug-ins for 
this electric-car cell. Just 
change the metal plate 

By TOM JOHNSON 
! DRAWING BY RAY PlOCH 

LIVERMORE, CALIF. 

The sign on the door of Room 1868 at 
Lawrence Livermore National Labo­
ratory made me hesitate: "Caution. 
Eye Protection Required. Sodium Hy­
droxide Solution." 

Yet the cluttered tables and 
benches beyond the door gave the 
benign appearance of an electrician's 
shop. Scattered about were clear~plas­
tic tubes and sheets, electrical testing 
equipment, mini-computers, and 
ribbed plastic trays that looked like 
the shelves in my refrigerator. 

But this wasn't the workbench of a 
neighborhood fix-it man. I was visit­
ing the lab of research chemist Dr. 
John Cooper, who is making encour­
aging progress in developing a new 
kind of battery that promises the 
energy density and power to make 
electric cars competitive with those 
powered by gasoline engines. 

Cooper's aluminum-air cell is just 
one of many batteries under develop­
ment in what has become a race to 
make electric autos practical ["Exotic 
New Batteries," PS, Feb. '79]. General 
Motors has announced plans to have 
an electric commuter car powered by 
zinc-nickel oxide batteries on the mar­
ket in 1985. Gulf & Western is work­
ing on a zinc-chlorine system, which, 
it says, will power a car at 55 mph for 
150 miles between charges. 

Pound for pound 
Those two batteries, and most oth­

ers on the horizon, have specific ener­
gies (which determine the distance a 
car can go on a charge) ranging from 
30 to 90 watt-hours per pound. The 
aluminum-air battery puts out about 
200 W·hllb. 

Since it packs so much energy into 
comparatively little weight, enough 
cells could be put in a five-passenger 
car to drive it 3,000 miles at 55 mph 
before the aluminum would need to be 
replaced. That's sufficient range, Coo­
per believes, to serve everyone from 
child-shuttling housewives to Texas 
ranchers. And his battery would do 
this without using exotic materials, so 
the cost would be competitive with 
petroleum-based fuels. 

More watts from less weight: Dr. John 
Cooper checks the aluminum-air cell on 
its test stand at Lawrence Livermore 
Lab. Pound for pound, it produces 10 to 
15 times the energy of lead-acid cells. 

Perhaps the Livermore device 
shouldn't be called a "battery," be­
cause it doesn't store an electric 
charge, as does. the six- or 12-volt lead­
acid· battery under the hood of your 
car. Cooper prefers to call it a "fuel 
cell," a device that converts the chem­
ical energy in a substance to electrical 
energy by exposing it to oxygen and 
hydrogen in the presence of a current­
carrying electrolyte. 

In this cell, the fuel is aluminum 
and the reactant is humid air. When 
the two are placed in close proximity, 
with electrolyte in between, both give 
up ions to the electrolyte-and electri­
cal potential is created. The electro­
lyte is a solution containing sodium 
hydroxide (the same caustic lye that's 
in Drano- hence the warning). 

"Aluminum, water, and oxygen 

Inside the aluminum-air cell 

CURRENT 
COUECTOR (-) 

ANODE 
PRESSURE CAVITY 

CATHODE SCREEN 

RIBBED SEP.ARA 

tend to react spontaneously," Cooper 
told me. "In the cell, this tendency cre­
ates a negative-charge buildup on the 
aluminum anode plate and an equiva­
lent positive buildup on the cathode 
collector screen. When the aluminum 
and screen are wired together exter­
nally to the cell, a flow of electricity 
results, which can be put to work, say, 
driving an electric motor." 

During the reaction, the aluminum 
plate slowly dissolves into the electro­
lyte, so when it leaves the cell after 
performing its electrochemical 
sleight of hand, the sodium solution 
contains oxides of aluminum. The 
solution is routed to a crystallizer 
where crystals of aluminum trihy­
droxide-commonly called hydrargil­
lite- settle out. 

[Continued on page 146] 
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Cell stack (exploded view, above) is heart of the 
system, but filter, crystallizer, tanks, and more 
would also go under car's hood. Outside air is 
pumped through filter and water vaporizer to 
cathode screen-a porous composite. Electro­
lyte flows over aluminum anode, which slowly 
dissolves. Chemical reaction causes negative 
ions to collect on one side, positive ions on the 
other (schematic, right). Although aluminum 
plate is always dissolving, proper electrode 
spacing is maintained because plate is pressed 
against ribbed separator. Electrolyte flows from 
stack to crystallizer, where hydrargillite settles 
out and is stored for recycling into new plates. 
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Power from the Dead 

-- ·- . 
4ft!:. . . • -

Looking across the solar pond at Ein Bokek (above), you can 
see Ormat's low-temperature turbogenerator on the far 
shore. Floating plastic netting on top of the pond damps 
wind-induced waves, which could cause mixing. Solar ponds 
maintain three distinct layers of water (diagram below). The 
top zone (blue) is fresh w ater about 12 inches deep. The salt­
gradient middle layer (yellow ) is about th ree feet thick; its 
salinity and temperature increase steadily with depth, sup­
pressing convection until at its lower boundary the water is as 
hot and briny as the bottom layer (red)- 20 percent salinity 
and over 90 deg. C. Convection currents in the top and bottom 
layers are confined w it hin each zone. The middle layer pro­
vides insulation, about equal to 2'/z inches of plastic foam. 
Ormat's turbine (right) is a single-stage type w ith an organic 
working fluid. Hot brine from the pond boils the f luid. The 
high-pressure vapor then spins the turbine before being 
cooled and condensed by water from the pond's top layer. 

;i.'-./, ' -- ... 

WATER 

HOT 
WATER 

.-~, -

-·" · 

- . =-- '~- -.;:::_ :::i;_ --.-·-·· ; --
CONDENSER 

TURBINE 

ORGANIC WORKING flUID 
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· Israel harvests power from 
the desert with briny 
ponds and a new low­
temperature turbogenerator 

By PAl)L BOLON 
DRAWING BY ADOLPH BROTMAN 

"To stand on the shore opposite Isra­
el's newest generating ,pla.~t is an 
unusual, even unnerving, experi­
ence," says Bob French · of ·cal tech's 
Jet Propulsion Laboratory. "It's still­
almost perfectly quiet. No men about, 
no tall stacks spewing smoke, no sign 
of activity. You can't even hear the 
whine of the turbine from over 
there." 

At Ein Bokek on the shore of the 
Dead Sea, surrounded by the desert 
hills of the Negev, the power plant is 
nothing more than a square, shallow 
pond with an odd assemblage of tanks 
near the water's edge. Large pipes 
stretch out into the pond and disap­
pear below its surface.' And since there 
are none of the usual 'telltale hints of 
mechanical motion ·or burning, it 
becomes evident-if you didn't know 
beforehand-that th~ generator some­
how draws its energy from the pond. 

'
1lf you walk to the top of the small 

mound of desert that was scooped up 
to make the pond's dike and stick your 
hand in the water, it feels warm- nor­
mal enough," says French. "Putting 
your hand in deeper, say up to your 
elbow, the water gets pretty hot. If you 
plunged your arm in all the way, your 
hand would be ..badly scalded. The 
water a meter down is about 90 
degrees Celsius [195 F)." 

This new power system is based on 
two concepts originally developed in 
Israel: solar ponds and the low-tem­
perature, Rankine-cycle turbogenera­
tor made by Ormat Turbines, a 
research and ;development company 
in Israel. Solar ponds have been built 
and studied by Israeli and American 
scientists, working independently, for 
years ["Solar Ponds," Dec. '77). Israel 
is the first to generate electricity from 
the enormous quantities of heat that 
solar ponds can store. American scien­
tists have focused their efforts on 
direct use of the ponds' thermal 
energy, as for space heating and 
industrial process heat. But Israel and 
Ormat Turbines have begun a pro­
gram to construct enormous pond sys­
tems in the desert for central-station 

, generating plants. This tantalizing 
idea has already spawned U .S. plans 
for similar projects in several western 
states. Some American scientists, 
\lowever; doubt whether generating 
electric power is the best use of solar 

ponds-or even economically viable. 
About solar ponds themselves there 

is basic agreement: They work, com­
bining the functions of solar collector 
and storage medium in one. They can 
be maintained with little upkeep and 
can be incredibly cheap to build. 

Solar ponds were discovered in 
1899, in Transylvania, by a scientist 
named A. V. Kalecsinsky, who was 
puzzled by the unusual temperatures 
in Lake Medve. Water up to 70 
degrees C (150 F) could be found at the 
bottom of the lake. Kalecsinsky ana­
lyzed water samples and found that 
the lake was stratified into three non­
mixing layers, with each deeper zone 
having a higher temperature and 
salinity. That temperature profile 
was the opposite of a normal pond, in 
which less dense, warmer water is 
convected to the surface . Kalecsinsky 
also determined the cause of the 
inversion: Although water in the mid­
dle zone gradually became hotter with 
depth, it also became saltier-or dens­
er. The result: no convection. That 
salt-gradient, nonconvecting middle 
zone blocked convection from the hot 
bottom zone to the surface, trapping 
its sun-generated heat. That's what 
makes a pond a solar pond. 

Since Kalecsinsky's discovery, a 
few more natural salt-gradient ponds 
have been found: in the state ofWash­
ington, in Venezuela, one even in Ant­
arctica trapped beneath a permanent 
cover of ice. But little work was done 
on solar ponds until the 1950's, when 
Israel embarked on an ambitious pro­
gram of solar research. One of the 
projects was solar ponds, another was 
the development of a low-temperature 
turbine to produce electricity- the 
forerunner of Ormat's generator. 

In 1959, Israel built the first man­
made solar pond, and scientists there 
worked out a theory of the pond's 
structure and equilibrium (see sche­
matic). The turbine project produced a 
working model of a self-contained 
turbogenerator that used an organic 
compound, like Freon, as the working 
fluid. Both the solar-pond project and 
turbogenerator were dropped in the 
late 1960's. Oil was just too cheap to 
make them feasible. 

Unique generator 
However, when the Israeli govern­

ment ended work on the turbine, 
Lucien Bronicki, who headed the tur­
bine group, did not give up. He formed 
his own company, Ormat Turbines, to 
produce the machine. ''Bronicki began 
by making and selling turbines for 
solar-powered pumping of water in 
arid lands," Haim Hershman, mana­
ger of research and development at 
Ormat, told me. "The generator at the 

time was quite small, but it had two 
unique features: It needed only 90-
degree-C water to produce electricity, 
and the generator was very reliable. It 
was designed with just one moving 
part: the turbine. The bearings were 
lubricated with the same organic fluid 
that powered the turbine. It could run 
for thousands of hours without main­
tenance. 

''But Bronicki sold only one solar­
powered turbine. However, another 
market was soon found where, instead 
of a shortage of skilled men and water, 
there might be no men at alL Several 
thousand generators have now been 
sold to power remote weather sta­
tions, emergency systems, microwave 
relay stations, even areas along the 
Alaska pipeline. These turbines were 
adapted to run on fossil fuels ." 

After the Yom Kippur War in 1973, 
Israel's uncertain supply of oil and 
skyrocketing crude prices threatened 
the strategic and economic stability of 
the country. The solar-pond project 
was resurrected and linked with the 
development of much bigger turpo­
generators from Ormat. The project 
was made a national program. 

Ponds for the future 
At Ein Bokek, a 150-kW turbine 

has been running almost continuous­
ly since December 1979- although at 
an output well below its rating- feed­
ing off the heat stored in the 7,500-. 
square-meter pond. But that's just a 
small, intermediate step in the de­
sign. Here's the timetable for the 
future: 

• 1982- 0rmat will build a Y4-
square-kilometer pond with a . five­
megawatt (MW) generator. 

• 1983-a one-square-kilometer 
pond with a 20-MW generator. 

• 1985- a pond of four square kilo­
meters with a 50-MW generator. 

And once the opiimum size of solar 
ponds and generators is found (expect­
ed to be between 20 and 50 MW), mod­
ular pond-and-generator un1ts will be 
added near the Dead Sea, up to a total 
capacity of 2,000 MW (Israel's present 
use) by the end of the century. The 
solar ponds necessary to power that 
capacity will total an estimated 500 
square kilometers (190 sq. miles).l3ut 
by that time, the Dead Sea itself may 
be used as a "solar lake" with many 
separate ponds floating on top of its 
briny, lifeless water. And water from 
the Mediterranean Sea will be cours­
ing through a tunnel and canal to sup­
ply water for the ponds on the Dead 
Sea (1,200 feet below sea level) while 
generating 200 MW of power. 
Brine in the Dead Sea is so concentrat­
ed (20-25 percent salinity) that sea 

Continued 
Copyrighted m atenal 
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In the Ormat generating unit at Ein Bokek, 
the condenser is the tank at upper left. 

water (three percent salinity) can be 
used as "fresh" water for solar ponds. 

Intriguing. The sun shines, the 
pond warms, and the turbine spins­
making electricity. Day and night 
power from a solar collector and gen­
erator that is practically mainte­
nance-free. " Free" electricity 
- no fuel costs- once the pond is built. 

Is this concept applicable to the 
U.S.? Maybe. In California, the state 
government and Southern California 
Edison are planning a five-MW gener­
ating plant near the Salton Sea, a 
salty terminal l~ke in the Imperial 
Valley. If that unit is successful and 
economically viable, capacity may be 
extended to as much as 600 MW. The 
ponds will also be used to concentrate 
salts away from the Salton Sea, which 
otherwise will soon become too salty 
to support marine life. Congress has 
appropriated $1.2 million for a pond 
and generator at the Great Salt Lake, 
but it's not yet certain whether it will 
be built. 

Bob French is a member of the 
JPL group that's responsible for the 
first phase of the Salton Sea design, a 
feasibility study. So far, the project 
appears to be technically sound. 
About the cost, French says: "Our 
report estimates that the first proto­
type five-MW plant will produce pow-
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Large pipe in the foreground feeds hot 
water from the pond to the boiler. 

er for 15¢ per kW-hr. For commercial­
size plants we estimate the power 
would cost in the range of seven to 10 
cents per kW-hr, nearly competitive 
with other types of plants." Ormat's 
predictions have been even lower. 

The cost of the pond has the greatest 
effect on the price of electricity. Build­
ing a pond requires several ingredi­
ents: land, water and salt (or brine), 
excavation, and a plastic liner that 
keeps water from seeping into the 
ground. If the soil is an imper­
meable clay needing no liner and a 
source of free brine is available, then 
large ponds may cost as little as $5 per 
square meter. The upper limit for 
large ponds is estimated at about $35 
per square meter. 

U.S. scientists say that even though 
solar ponds seem very promising, 
applied research on ponds is still in its 
early stages. Scientists here also 
believe that estimates for electricity 
production may be over-optimistic, 
but they can't be sure because data 
from Israel's basic pond research are 
not available to scientists here. 

And other types of solar ponds are 
being investigated: saltless ponds, 
saturated salt ponds that have no 
fresh top layer, and ponds that have a 
cover such as a plastic membrane or 
gel layer (see the following article on 

gel ponds). Perhaps because solar 
ponds are unglamorous, low-technolo­
gy collectors, U.S. funding for pond 
research has been low and sporadic, 
scattered among many agencies. 
However, a coherent national pro-
gram is now being planned by DOE. 

American scientists are much more 
enthusiastic about applying pond 
heat directly to thermal end-uses . 
Miamisburg, Ohio, has a solar pond 
that heats the city's public swimming 
pool. At Ramapo College in New Jer­
sey, a solar pond will be built to heat 
hot water for a new dormitory . 

Electricity and heat? 
Peter Fynn, who does research on a 

pond project in Wooster, Ohio, had 
this to say about the possible applica­
tions of solar ponds: "The big strength 
of solar ponds is that they produce 
low-grade heat, and lots of it. As a 
source of heat, ponds could have a far 
greater impact than a generating sta­
tion in Southern California. 

"If you are going to take the heat 
from solar ponds and convert it to elec­
tricity, and then use that electricity to 
heat homes, you don't use 90 per­
cent of the heat energy available." 

Ormat has reported a pond efficien­
cy of 17 percent at Ein Bokek, taking 
heat out of the pond on a daily pasis. 
However, the efficiency of the turbine 
is limited to eight to 10 percent due t!l 
its low working temperatures. So the 
Ormat generator converts only about 
1.5 percent of the total insolation into 
electricity. Direct thermal application 
can use much more of tpe ppnd's 
stored energy. Researchers believe 
that eventually ponds will be built 

' with an efficiency of 30 percent. 
"You have to get a perspective of the 

problem Israel faces," explains Fynn. 
"All of its oil is imported- 50 percent 
from Egypt. That's why it is very 
aggressive about alternate ways of 
ma~ing electricity-even if the effi­
ciency is low." 

Bob French also sees room for both 
kinds of solar-pond applications. "I see 
a ' large application for ponds in ·pro-
cess heat in the thermal applications," 
he says. "And the efficiencies of ponds 
are such that an industry can afford to 
build a pond anywhere if it has the 
land. But you cannot take that pond 
and economically generate power. If 
you move out into areas of land that 
can't be used, it makes sense to use 
that land to generate electricity. 

"In order to generate electricity, the 
cost of the solar pond has to be much 
lower than you'd be willing to pay for 
thermal energy. You have to have 
some conditions occurring naturally, 
then take advantage of them." 11!1 
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Gel ponds may represent a signifi­
cant advance over the salt-gradient 
solar pond (see preceding article)'. 
Evaporation from an open pond can be 
substantial, and salt from brine mi­
grates slowly to the fresher layers. 
Open ponds thus need periodic addi­
tions of fresh water and reconcentra­
tion of their brines. Open ponds also 
have environmental drawbacks­
dust, algae, and wind-generated 
waves-although these have largely 
been overcome. 

trap heat 
un~er a blanket of plastic 

A polymer surface " glaze" 
increases performanc~ of 
small l?Oiar ponds 

By ROB PHILLIPS 

What do gelatin desserts and innova­
tions in solar energy have in common? 
Quite a bit-for Dr. Ebtisam Wilkins 
at the University of New Mexico. She 
has just built the first solar pond with 
a gel top layer. But she couldn't hav~ 
done it without inspiration from the 
bouncy dessert. 

Scientists have sought for years to 
"glaze" or cover the surface of solar 
ponds to make them more efficient. 
But what material-or structure-

-, 

• 

Clarity of her pond's polymer gel {top half 
in the cylinder) is demonstrateq by Dr. 
Wilkins. Gels are still being tested for 
durability in ultraviolet light. 

could do the job cheaply and last? Dr. 
Wilkins got her idea one day at lunch­
time while eating her gelatin dessert. 
Years of trial and error followed in 
pursuit of the right polymer. 

To build her solar pond, Wilkins 
mixed the polymer with water and 
pumped the resulting viscous mix­
ture- almost solid, she says-over the 
top of brine already in the pond's bot­
tom. The gel is lighter than brine; so it 
floats·. Sunlight now passes through 
the transparent gel and heats the 
hrine, with the gel layer both insulat­
ing the brine and stopping its convec­
tion currents from reaching the atmo­
sphere. Heat will be extracted by cir­
culating hot brine through a heat 
exchanger. 

Gel ponds, on the other hand, need 
no infusions of brine or water. Dust 
can easily be washed off, and waves 
don't form at all. Although the gel 
pond is initially more costly than a 
salt-gradient pond-the polymer for 
the test pond cost $200- its operating 
costs should be less. But still more 
important is that the gel layer may 
produce much higher pond efficiency. 
In a salt-gradient pond, the top two 
zones (about four feet thick) absorb 
over half of the incident radiation. 
With a thinner, clear gel layer over 
the brine, Wilkins says that about 30 
percent niore sunlight will penetrate 
to the storage zone. 

After trying hundreds of polymers 
for the gel, Wilkins found just three 
that were clear, less dense than brine, 
and viscous enough to suppress con­
vection from below. She estimates 
that the gel will last at least three 
years in the pond. 11!1 
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THE GEL POND: HOW IT WORKS 

Albuquerque gel pond {schematic above) the gel to wash off dust and debris. She 
is 16 feet across and about four feet deep- expects the storage layer to reach near­
sized to heat an average home. Dr. Wilkins boiling temperatures by late summer. 
keeps a few inches of fresh water on top of Optimum depth of gel is about one foot. 
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The tantalizing quest for 

When scientists finally detect a form 
of energy they have never seen, 
they wi ll open a new era in astronomy 

By ARTHUR FISHER 

• 
I 

In the vast reaches of the cosmos, cataclysms are a com­
monplace: Something momentous is always happening. 
Perhaps the blazing death of an exhausted sun, or the col­
lision of two black holes, or a warble deep inside a neutron 
star. Such an event spews out a torrent of radiation bearing 
huge amounts of energy. The energy rushes through space, 
blankets our solar system, sweeps through the Earth ... 
and no one notices. 

But there is a small band of experimenters, perhaps 20 
groups worldwide, scattered from California to Canton, 
determined that some day they .will notice. Pushed to the 
edge of contemporary technology and beyond, battling the 
apparent limits of natural law itself, they are developing 
what will be the most sensitive antennas ever built. And 
eventually, they are sure, they will detect these madden­
ingly intangible phenomena-gravity waves. 

Even though gravity waves (more formally called grav­
itational radiation) have never been directly detected, vir­
tually the entire scientific community is convinced they 
exist. This assurance stems, in part, from the bedrock on 
which gravity-wave notions are founded: Albert Einstein's 
theory of general relativity, which, though still being test­
ed, remains untoppled IPS, Dec. '79]. ·says Caltech astro­
physicist Kip Thorne, "I don't know of any respectable 
expert in gravitational theory who has any doubt that 
gravity waves exist. The only way we could be mistaken 
would be if Einstein's general relativity theory were wrong 
and if all the competing theories were also wrong, because 
they also predict gravity waves." 

In 1916, Einstein predicted that when matter accelerat­
ed in a suitable way, the moving mass would launch ripples 
in the invisible mesh of space-time, tugging momentarily 
at each point in the universal sea as they passed by. The 
ripples- gravity waves- would carry energy and travel at 
the speed of light. 

In many ways, this prediction was analogous to one 
made by James Clerk Maxwell , the brilliant British phys­
icist who died in the year of Einstein's birth-1879. Max­
well stated that the acceleration of an electric charge 
would produce electromagnetic radiation-a whole gamut 
of waves, including light, that would all travel at the same 
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constant velocity. His ideas were ridiculed by many of his 
contemporaries. But a mere decade after his death, he was 
vindicated when Heinrich Hertz both generated and 
detected radio waves in the laboratory. 

Why, then, more than 60 years after E instein's bold fore­
cast, has no one seen a gravity wave? Why, despite incred­
ible obstacles, are physicists still seeking them in a kind of 
modern quest for the Holy Grail, one of the most exciting in 
the whole history of science? 

To find out, I visited experimenters who are building 
gravity-wave detectors and theoreticians whose esoteric 
calculations guide them. In the process, I learned about the 
problems, and how the attempts to solve them are already 
producing useful spinoffs. And I learned about the ultimate 
payoff if the quest is successful: a new and potent tool for 
penetrating, for the first time, what one physicist has 
called "the most overwhelming events in the universe." 

A kiss blown across the Pacific 
The fundamental problem in gravity-wave detection is 

that gravity as a force is feeble in the extreme, some 40 
orders of magnitude weaker than the electromagnetic 
force. (That's 1040, or a 1 followed by 40 zeros.) 

Partly for this reason, and partly because of other prop­
erties of gravity waves, they interact with matter very 
weakly, making their passage almost imperceptible. And 
unlike the dipole radiation of electromagnetism, gravita­
tional radiation is quadrupole (see drawings, p. 92). 

If a gravity wave generated, for example, by a supernova 
in our galaxy passed through the page you are now read­
ing, the quadrupole effect would first make the length 
expand and the width contract (or vice versa), and then the 
reverse. But the amount of energy deposited in the page 
would be so infinitesimal that the change in dimension 
would be less than the diameter of a proton. Trying to 
detect a gravity wave, then, is like standing in the surf at 
Big Sur and listening for a kiss blown across the Pacific. 

As for generating detectable waves on Earth, a Ia Hertz, 
theoreticians long ago dismissed the possibility. "Sure, you 
make gravity waves every time you wave your fist," says 
Rainer Weiss, a professor of physics at MIT. "But anything 
you will ever be able to detect must be made by massive 
bodies moving very fast. That means events in space." 

Astrophysicists have worked up whole catalogs of such 
events, each associated with gravity waves of different 
energy, different characteristic frequencies, and different 
probabilities of occurrence. They include the supposed con-

Continued 



Cryogenic bar detector (above) 
gets check by Prof. David 
Douglass at University of 
Rochester. Aluminum cylinder, 
inside windowed shield, has 
been rolled out of red cryostat, 
which cools system to a few 
degrees above absolute zero. If 
a gravity wave passes through 
the bar, its length w ill change 
by a minute amount, a change 
that w ill be detected by super­
conducting devices at each 
end of the bar. 

Early test-bed, left, for a low­
noise laser interferometer 
detector w as built by Robert L. 
Forward, Gaylord E. Moss, and 
Larry Miller at Hughes Re­
search Labs. First such anten­
na, built in 1972, had an effec­
tive length of eight meters. 
There are now plans to build 
laser detectors more than a 
kilometer long. 
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First bar-type gravity-wave detector 
(above), developed by Joseph Weber at 
the University of Maryland, appears at 
Einstein exhibit in Smithsonian Institu­
t ion. Robert Forward's proposed free­
space laser antenna to detect gravity 
waves from the Crab Nebula is shown in 
artist's rendition, right. Central satellite of 
three has laser and beam splitter. Two 
outer spacecraft have reflectors. 

Massive cryogenic aluminum-bar de­
tector now operating at Stanford Univer­
sity (above, at right) w as built by team 
headed by William Fai rbank. Photo show s 
large cryostat wi th end removed, giving 
view of five-ton bar w ithin, with instru­
mentation and suspension. (Details and 
dimensions are given in drawings, oppo­
site page.) Use of liquid nitrogen and liq­
uid helium cools detector. 
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Battling the limits of modern technology 
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State-of-the-art aluminum-bar detector at Stanford University is isolated from all external noise by special mechanical filters. 

tinuous background gravitational radiation of the "big 
bang'' that began the universe [PS, Dec. '80], and periodic 
events like the regular pulses of radiation emitted by pul­
sars and binary systems consisting of superdense objects. 
And then there are the singular events: the births of black 
holes in globular clusters, galactic nuclei, and quasars; 
neutron-star quakes; and supernovas. 

Probably the prime candidate for detection is what Wil­
liam Fairbank, professor of physics at Stanford University, 
calls "the most dramatic event in the history of the uni­
verse"-a supernova. As a star such as our sun ages, it 
converts parts of its mass into nuclear energy, perhaps one 
percent in five billion years. "The only reason a large star 
like the sun doesn't collapse," explains Fairbank, "is 
because the very high temperature in its core generates 
enough pressure to withstand gravitational forces. But as 
it cools from burning its fuel, the gravitational forces begin 
to overcome the electrical forces that keep its particles 
apart. It collapses faster and faster, and if it's a supernova, 
the star's outer shell blasts off. In the last thousandth of a 
second, it collapses to a neutron star, and if the original 
star exceeded three solar masses, maybe to a black hole." 

One way of characterizing the energy of a gravity wave is 
the strain it induces in any matter it impinges on. If the 
mass has a dimension of a given length, then the strain 
equals the change in that length (produced by the gravity 
wave) divided by the length. Gravity waves have very, very 
tiny strains. A supernova occurring in our galaxy might 
produce a strain on Earth that would shrink or elon­
gate a 100-cm-long detector only one one-hundredth the 
diameter of an atomic nucleus. (That is 1 o- 15 em, and phys­
icists would label the strain as 10- 17.) To the credit oftire-

1 less experimenters, there are detectors capable of sensing 
that iota of a minim of a scruple. 

I 

But there is a catch: Based on observations of other gal­
axies, a supernova can be expected to occur in the dense 

center of any given galaxy roughly about once in 30 years. 
That is a depressingly long interval. Over and over again, 
the scientists I spoke to despaired of doing meaningful 
work if it had to depend on such a rara avis. Professor 
David Douglass of the University of Rochester told me: "To 
build an experiment to detect an event once every 30 
years-maybe-is not a very satisfying occupation. It's 
hardly a very good Ph.D. project for a graduate assistant; 
it's not even a good career project- you might be unlucky." 

Gravity waves: powerful· astronomical tools? 
What if we don't confine ourselves to events in our own 

galaxy, but look farther afield? Instead of the "hopelessly 
rare" (in the words of one researcher) supernova in our 
galaxy, what if we looked for them in a really large arena­
the Virgo cluster, which has some 2,500 galaxies, where 
supernovas ought to be popping from once every few days to 
once a month or so? That's Catch-222. The Virgo cluster is 
about 1,000 times farther away than the center of our own 
galaxy. So a supernova event from the cluster would dis­
patch gravity waves whose effect on Earth would be some 
million times weaker (1,000 times 1,000, according to the 
inverse-square law governing all radiative energy). And 
that means building a detector a million times more sen­
sitive. "There is no field of science," says Ronald Drever of 
Caltech and the University of Glasgow, Scotland, "where 
such enormous increases in sensitivity are needed as they 
are here, in gravity-wave detection." Trying to detect a 
supernova in a distant galaxy means having to measure a 
displacement one-millionth the size of an atomic nucleus. 

Paradoxically, it is this very quality that gives gravity 
waves the abilty to be, as Kip Thorne says, "a very powerful 
tool for astronomy. True, they go through a gravity-wave 
detector with impunity. But that means the gravity waves 
generated during the birth of a black hole can also get away 
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Dipole electromagnetic waves and quadrupole gravity waves 

ELECTROMAGNETIC WAVE 

CHARGED PARTICLE 

When electromagnetic wave (light, etc.) strikes a charged parti­
cle, the particle oscillates in a simple, back-and-forth dipole 
mode, perpendicular to the direction of the wave. 

Three kinds of gravity-wave detectors 
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Doppler tracking uses radio signal be­
tween spacecraft and Earth. When gravity 
wave passes, distance between them 
changes, introducing Doppler shift. 

Bar detector changes length when gravity 
wave passes. Ultrasensitive transducers 
along or at ends of bar translate minute 
motion to electrical signals. 

laser interferometer bounces light beam 
between mirrors mounted on masses. 
Gravity wave changes distance between 
mirrors, producing interference pattern. 

through all the surrounding matter with impunity." And 
neither light, nor gamma·rays, nor radio waves can. Dur­
ing a supernova we can see the exploding shell via showers 
of electromagnetic radiation, but only hours or days after 
the initial massive implosion-the gravitational collapse. 
During the collapse, while a neutron star or black hole is 
being formed, nothing but gravity waves (and, theoretical­
ly, neutrinos) can escape. 

"We've opened, at least partially, all the electromagnetic 
windows onto the universe," says Thorne. "With gravity­
wave astronomy, we will open a unique new window onto 
fascinating, explosive events that cannot be well studied 
any other way-births and collisions of black holes, star 
quakes, collapses to neutron stars. This is the real bread 
and butter of modern high-energy astrophysics." 

But first, as the cookbooks say, you must catch your 
gravity wave. Until the 1950's, no one presumed that the 
task was even feasible. Then Joseph Weber, a physicist at 
the University of Maryland, began to ponder the problem 
of building a gravity-wave detector, and proceeded to do so. 
It is no exaggeration to say that he fathered the entire field . 
By 1967, he and his assistants had built the first operating 

92 I POPULAR SCIENCE 

gravity-wave detector- a massive aluminum bar, isolated 
as well as possible from external vibrations and girdled by 
piezoelectric crystal sensors, which translated changes in 
the bar's dimensions into electrical signals. Weber report­
ed a number of events recorded on this and a twin detector 
at Argonne that he concluded were gravity waves [PS, May 
'72]. His report stimulated a host of other experimenters to 
build their own detectors. Designed by such investigators 
as J. A. Tyson at Bell Labs and David Douglass at Roch­
ester, the detectors followed the same principles as Weber's 
pioneering bar detector, but with greater sensitivity. 
These and subsequent experimenters were unable to con­
firm Weber's findings; in fact, at the level Weber's bar was 
capable of, theoreticians believe it was impossible to have 
detected gravity waves. "Either Joe Weber was wrong," 
one told me, "or the whole universe is cockeyed." 

Today, three basic kinds of gravity-wave detectors are 
being developed. One is basically a Weber resonant-bar 
antenna, much refined; the second is the laser interferom­
eter; and the third is a space-based system called Doppler 
tracking. Each has its advantages, and each its own dev­
ilish engineering problems. 
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Farthest along is the resonant bar, mostly because it has 
:been in the works longest. The more massive such a bar is, 
:the better (because it will respond to a gravity wave bet­
: ter). And its worth depends on the quality of resonating, or 
; "ringing," for a time after it has been struck by the wave. 
I The longer it rings, the better an experimenter is able to 
I pick out the effect of the wave. That quality is measured by 
the value called "Q"- the higher the Q, the better. For a 
while David Douglass and others, including Soviet scien­
tists, have been seeking to make detectors o'ut of such very­
high-Q materials as sapphire-crystal balls. But Douglass, 
for one, has returned to aluminum. The reasons: New 
alloys of aluminum have been found with very high Q's; 
sapphire can't be fabrica'ted in massive chunks (one of his 
detectors has a six-ton aluminum bar); and expense: "A 
60-pound pure sapphire crystal," he told me, "would cost 
about $50,000." 

Like virtually everyone else .developing bar antennas, 
Douglass has abandoned room-temperature detectors and 
turned to cryogenic detectors, cooled down as close to abso­
lute zero as possible. That includes groups at Perth, Aus­
tralia, Tokyo, Moscow, Louisiana State University, Rome, 
Weber himself at the University of Maryland, and William 
Fairbank and colleagues at Stanford University. 

Fairbank told me why the low-temperature route was 
essential: "At room temperature, the random thermal 
motion of the atoms in a bar is 300 times as big as the 
displacement we're trying to detect. The only way to 
approach the sensitivities we're after is to get rid of that 
thermal noise by cooling the bar." 

When I visited the Stanford campus, the detector's five­
ton aluminum bar was sealed inside its cryostat, a kind of 
oversized Thermos bottle. The whole assembly looked like 

''In about fifteen years, we will want 
big, space-based laser systems, using, 
say, a 1 0-kilometer frame'' 

something you could use if you wanted to freeze Franken­
stein's monster for a few centuries. And the environment 
was suitable, too: a vast, drafty, concrete building that 
could have been an abandoned zeppelin hangar. 

This antenna, and others like it, is designed to respond 
to gravity waves with a frequency of about 1,000 Hz, char­
acteristic of supernova radiation. Obviously the antenna 
mu1:1t be isolated as far as possible from any external vibra­
tion at or around that frequency. This the Stanford group 
does by suspending the cylinder with special springs, con­
sisting of alternating iron and rubber bars in what is called 
an isolation stack (see drawings, p. 91). "Otherwise, with 
our sensitivity," Fairbank says, "this detector would make 
a dandy seismograph-just what we don't want in Califor­
nia." The Stanford· suspension system attenuates outside 
noise by a factor of 1030, enough so that you could drop a 
safe in its vicinity without disturbing the detector. 

At LSU, William Hamilton, who is building an antenna 
very similar to Stanford's (eventually it will become part of 
a Rome-Perth-Baton Rouge-Stanford axis looking for grav­
ity-wave coincidences), takes another route toward seismic 
isolation. The very low temperature of the device allows 
him to levitate the bar magnetically; it is coated with a thin 
film of niobium-tin' alloy, a material that becomes super-

conducting near absolute zero. If electromagnets are 
placed under the bar, the persistent currents running 
through its coating will interact with the magnetic field so 
that the bar literally floats in air. 

SuperconductivitY is also the key to one of the most per­
plexing of all engineering problems: designing a transduc­
er capable of sensing the tiny displacements of these anten­
nas and converting them to a useful voltage that can be 
amplified and measured. "You can't buy such things," says 
David Douglass, "you have to make them, and go beyond 
the state of the art." Both Douglass and Fairbank use 
superconducting devices whose elegant design makes them 
exquisitely sensitive- orders of magnitude more than the 
piezoelectric crystals originally used-although their ap­
proaches differ in details. 

Superconducting devices may also one day- a day far in 
the future-allow gravity-wave astronomers to perform a 
feat of legerdemain called "quantum non-demolition." To 
oversimplify, this means evading a fundamental limit for 
all resonant detectors, one that is imposed by the laws of 
quantum mechanics as the displacements become ever 
smaller. That problem will have to be faced if bar antennas 
are ever to be sensitive enough to detect gravity waves 
from supernovas in the Virgo cluster. · 

An alternative: laser interferometers 
"One of the reasons we're turning to laser detectors," 

says Ronald Drever, "is to avoid the quantum-limit prob­
lem. Because we can make measurements over a much 
larger region of space, we effectively see a much larger 
signal. We don't have to look for such minute changes as in 
a bar antenna." 

Laser interferometers bounce an argon-ion laser beam 
back and forth many times between two mirrors. (A gen­
eralized approach to the scheme appears in the drawing on 
page 92.) As a gravity wave ripples between the mirrors, 
the length ofthe light path changes, resulting in a change 
in the interference patterns that appear in photodetectors. 
Numbers of such detectors are in the planning and build­
ing stages, including ones at MIT, designed by Rainer 
Weiss, a pioneer in the field; at the Max Planck Institute of 
Astrophysics in Germany; at the University of Glasgow; 
and at Caltech. 

"The one in Glasgow has 10-meter arms," Drever told 
me, "and is working now. The one we're working on at 
Caltech also has 10-meter arms, but will be stretched to 40 
meters as soon as a building for it is ready. This will serve 
as a prototype for a much larger version-a kilometer to 
several kilometers long." 

Of course, laser interferometers have engineering prob­
lems, too, problems that become exacerbated as they grow 
larger. The laser beams must travel through· vacuum 
pipes, and isolating pipes a kilometer long will not be sim­
ple. But Drever is convinced it can be done. "Maybe we'll 
put it in a mine, or in the desert," he says. This device may 
be ready by 1986, and has, Drever thinks, a chance of even­
tually detecting supernovas in the Virgo cluster. 

One additional advantage of such laser detectors is that 
they are not restricted to a narrow frequency range, as are 
the resonant antennas, but would be sensitive to a broad 
band of frequencies from a few hertz to a few thousand 
hertz. They could therefore detect some massive black-hole 
events, which have lower frequencies than gravity waves 
from supernovas. To detect gravity waves with much lower 
frequencies, such as those from binary systems, you need 
very long baselines. "In about 15 years," says Rainer 
Weiss, "we will want big, space-based laser systems, using, 
say, a 10-kilometer frame in space. That way we could 
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Two indirect proofs for the existence of gravity waves 
The first evidence of any kind for the exis­
tence of gravity waves comes not from 
sensing them directly but from observing 
their effect on the behavior of a bizarre 
astronomical object called a binary pu lsar. 
A pulsar, believed to be a rapidly spinn ing 
neutron star, emits strong radio s ignals in 
periodic beeps. But pulsar PSR 1913+16, 
d iscovered by a team of University of 
Massachusetts astronomers in 1974 with 
the world's largest radio telescope (at Are­
cibo, P.R.). is unique. Its beeps decelerate 
and accelerate in a regular sequence last­
ing about eight hours. From this, the 
astronomers, led by Joseph Taylor, de­
duced that the pulsar was rapid ly orbiting 
around another very massive object-per­
haps another neutron star. 

Einstein's theory of general relativity 
predicts that this binary system .should 
produce a considerable quantity of gravity 
waves, and that the energy radiated 
should be s lowly extracted from the orbit 
of the system, gradually decreasing its 
period as the superdense stars spiral clos­
er to one another. Einstein's equations 
predict a decrease of one ten-thousandth 
of a second per year for a pu lsar like PSR 
1913+ 16. And after four years of observa­
tions Taylor's team announced, in late 
1978, that ~ltraprecise measurements of 
the radio s ignals gave a value almost 
exactly that amount. The closeness of the 
match not only provides good-even 
though indirect- evidence of the exis­
tence of gravity waves, but a lso further 
bolsters Einstein's theory of gravity 
against some competing theories. 

As Taylor said of what he called "an 
accidental d iscovery orig inally," the as­
tronomers had an ideal s ituation for test­
ing the relativity theory-a moving clock 
(the pulsar) with a very precise rate of tick­
ing and a high velocity- some 300 kilome­
ters per second. "It's a lmost as if we had 
designed the system ourselves and put it 
out there just to do this measurement." 

Another indirect indication that gravity 

waves do indeed exist came more recent­
ly, and more dramatically. It stemmed 
from an event that still has astronomers 
reeling. At exactly 15 hours, 52 minutes, 
five seconds, Greenwich time on March 5. 
1979, a gamma-ray burst of unparalleled 
intensity flashed through our solar ~ystem 
from somewhere in space. It triggered 
monstrous blips on detectors aboard a 
motley collection of nine different space­
craft throughout the solar system, which 
form, in effect, an international network 
maintained by the U.S., France, West 
Germany, and the Soviet Union. 

Once-in-a-lifetime event 
"This March 5 gamma-ray event was 
extraordinary," says Thomas Cline of 
NASA Goddard Space Flight Center, who, 
with his colleague Reuven Ramaty and 
other U.S., French, and Russian astro­
physicists, has been analyzing it ever 
since. "It was not like the gamma-ray 
bursts that have been seen a hundred 
times in the last decade. It's a first and 
only, like something that's seen once in a 
scientific lifetime." 

Because the surge of gamma rays was 
detected by so many satell ites separated 
in space, astronomers were able to trian­
gulate the position of its source and iden­
tify it with a visible object-the first time 
for such a feat. The object was a superno­
va remnant dubbed N49 in the Large Mag-

: ellanic Cloud (LMC), a neighboring galaxy 
. rough ly 150,000 light-years away. 

Ramaty, Cl ine, and colleagues posit that 
the genesis of the gamma-ray burst was a 
quivering neutron star- the ultradense, 
ultracompact object that many theorists 
believe is left over fro m a supernova 
explosion. "We believe," Cline told me, 
"that a neutron star can undergo a trans­
format ion ana logous to an avalanche. 
Snow falls o'n a mountain ·until there's a 
slide. Similarly, dust and other material 
collect on a neutron star until it can't stand 
being as heavy as it is. Then there's a star 

quake, either in the crust or in the core, 
and the star shakes itself at a frequency of 
about 3,000 Hz, a note you could hear if 
you were listening to it in an atmosphere. 
The surface of the star- only five to 10 
miles in diameter- is heaving up and 
down several feet, thousands of times a 
second. Its magnetosphere is shaken, and 
that's what produces, indirectly, the gam­
ma rays. But that's secondary, in our mod­
el, to the gravitational waves caused by 
the oscillation of the neutron star. 

"Could we detect these? The answer is 
no. After all, this is only a kind of after­
gu rg le , thousands of years after the star's 
original col lapse- the supernova. It's like a 
tremor after a major earthquake, maybe 
on ly one percent as big." 

Nevertheless, Cline called all the U.S. 
gravity-wave experimenters who could 
have been "on-line" during the gamma­
ray burst to learn whether they had seen 
anything. Of them all, only Joseph Weber 
had an antenna working that March day, 
and he had observed nothing . 

The gamma-ray detectors aboard the 
satellites were not capable of sensing the 
3,000-Hz frequency predicted by the star­
quake model. If they had, says Cline, it 
would have been "a very direct li nk" to the 
existence of gravitational radiation. 

But the star-quake model makes anoth­
er prediction: The gravity waves generat­
ed should carry off an enormous amount 
of energy, far more than that in the gam­
ma rays, and thus snuff out the star's 
vibration very quickly. "The nice thing," 
say~ Goddard's Reuven Ramaty, " is that 
the damping time predicted for gravity 
waves in this event exactly corresponds to 
what we observed: The main part of the 
burst lasted just 15 hundredths of a sec­
ond, and that's what we calculate from 
our model. So we now have fo r the sec­
ond time indirect evidence of the exis­
tence of gravity waves. But both have 
problems, as do all indirect checks. They 
won't replace direct evidence."-A. F. 

avoid all seismic noise." (One early proposal for a laser 
system in s pace is illustrated on page 90.) 

The third kind of gravity-wave detector already exists in 
space, after a fashion. It has been used for spacecraft nav­
igation for 20 years. It is called Doppler tracking, and is 
very s imple-in theory. Here's how it's described by Rich­
ard Davies, program leader for space physics and astro­
physics at Jet P~opulsion Laboratory in Pasadena, Calif.: 

International Solar Polar Mission. But, according to MIT's 
Irwin Shapiro, who chaired the Committee on Gravitation­
al Physics of the National Academy of Science's Space Sci­
ence Board, the experiment was dropped. by NASA because 
of budget cuts . 

"You send a radio signal from Earth to a spacecraft, and a 
transponder aboard the craft sends the signal back to you. 
If a gravity wave passes through the solar system, it alters 
the distance between the two, and when you compare the 
frequency of the signal you sent out to the one you get back , 
you see that they are different- the Doppler shift. Howev­
er, the contribution of the gravity wave to this shift is 
minute compared to that of the spacecraft's own velocity. 

"We want to detect gravity waves with very low frequen­
cies, maybe a thousandth of a hertz, using interplanetary 
spacecraft and the Deep Space Net that is used to' track 
them. Such waves could be emitted from a collapsing sys­
tem with a mass of a million to ten million suns, or from 
double stars that orbit each other in hours." 

A gravity-wave experiment had been planned for the 
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Which of these methods w ill yield the first d irect evi-
dence of gravity waves? And when will that first contact 
come? No one really knows, and the gravity-wave seekers 
themselves are extremely diffident about making claims 
and predictions. But some time within the decade seems at 
least plausible. 

In the meantime, gravity-wave research is paying unex­
pected dividends. "It has opened up," says Kip Thorne, "a 
modest new chapter in quantum electronics . Because it is 
pushing so hard again st the bounds of modern tech!lology, 
it is inventing new techniques that will have fallout else­
where; for example, a new way to make laser frequencies 
more stable than ever. This will be useful in both physics 
and chemistry research." 

In the long run, however, the search for gravity waves is 
propelled by the basic drive of all scientists, and all man­
kind: to see a little farther, to understand a ·little more 
than we have ever done before. 11!1 
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Mount an adapter, and 
your chain saw 
does eight other jobs 

By A. J. HAND 
PHOTOS BY THE AUTHOR 

Why pay for another gas engine every 
time you buy a new piece of power 
equipment? Now your chain saw's 
engine can power them all. The Ver­
satool system turns your chain saw 
into a power source to run shop and 
yard power tools, plus two pumps, a 
portable generator, and a lightweight 
outboard motor. 

The heart of the system is the V er­
satool adapter, which bolts to your 
saw in place of the cutting bar to pro­
vide the mount for the other attach­
ments. It fits a wide variety of small 
homeowner saws with %- and v.-in.­
pitch chains. Even a small saw pro­
vides plenty of power. 

I recently put the system through 
its paces around my home. Overall, it 
performs quite well. Changeover from 
one tool to another takes only a 
minute or two, though mounting the 
adapter takes longer because you 
must adjust tension on the cutting and 
drive chains and drain the oil if your 
saw has automatic chain oiling. 
Piece by piece, here's what I found: 

Adapter ($19). Since this will re­
ceive the most wear of any part in the 
system, I took it apart to see how well 
it's made. Inside the heavy cast-alu­
minum housing is a right-angle drive 
with well-cut bevel gears. Both shafts 
ride in twin ball bearings, and the 
gears are packed with grease. The 
adapter should give good service. One 
complaint: Though the i!lstructions 
call for the use of lock washers with 
the wing nuts that hold the attach-

Continued 
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Adapter bolts to your saw in place of cutter bar. It swivels to suit 
various attachments, as shown in this double exposure. 

Hedge trimmer has extra-long, 30-inch chrome-steel blades. 
Chain-saw engine _has ample power to handle dense hedges. 

Eighty-gallon-per-minute pump can quickly drain flooded base­
ments if power shortage knocks out electric sump pumps. 

Generator delivers 500 watts, has outlets for 115-volt AC and DC, 
as well as 12-volt jack and cables for charging car batteries. 

ments to the adapter, flat washers 
were supplied in the parts bag. 

Drill ($69). Bolt this attachment to 
the adapter and you own a husky drill 
with a 1/2-in. chuck and the power to 
bore large holes in wood, steel, or con­
crete. Used on a Stihl 010AV, it per­
formed flawlessly. Balance was good, 
drill speed was just right, and the 
chuck ran true. · 

Weed trimmer ($69). This tool's 
Duraflex cutting head will handle 
everything from grass to light brush 
with ease. It uses pivoting plastic 
blades, which handle heavier work 
and provide better wear than string 
blades do. I've tested weed trimmers 
for PS in the past, and for cutting per­
formance this one matches the best of 
them. Vibration is a problem, though. 
After only a minute or so of use, my 
hand holding the lower grip began to 
itch and sting. 

Hedge trimmer ($99). A chain saw's 
power is more than adequate to send 
this tool's chrome-steel blade zipping 
effortlessly through a thick hedge. 
One small problem: The nuts connect­
ing the reciprocating blades must not 

be overtightened or the blades bind, 
but if undertightened they fall off. A 
drop of liquid thread-locking com­
pound solved tlie problem. 

Pumps ($35 and $130). Two are 
offered: a little six~gallon-per-minut~ 
model with inlet and outlet fittings 
sized for a garden hose, and a large 
on~ that takes 1 '12-in. pipe and can 
move a whoppipg 80 gpm. The small 
one, which is self-priming and will 
pull fluid eight to 10 feet vertically 
(once pumping, it can pull it 20 feet), 
is handy for use at a wilderness cabin, 
fi~ling gravity-feed water tanks, wa­
tering the garden, and so on. The big 
one, ideal for serious pumping situa­
tions, is equipped with synthetic rub­
ber parts so it can also be used for 
pumping kerosene, fuel oil, and diesel 
oil. Both pumps performed well for 
me, although the large one came with 
undersize mounting bolts. I had to 
replace them before I could mount the 
pump onto the adapter. 

Outboard ($99). While this little rig 
will certainly move a canoe or light 
rowboat around on the water, it has 
drawbacks: no tiller handle, no hands-

off open-throttle position, and it's 
noisy. I'd rate the outboard functional 
but not fun. 

Generator ($175). I couldn't test this 
attachment, said to put out 500 watts 
of AC or DC power, because the drive 
shaft on the one I received was too big 
to fit the female drive receptacle in 
the adapter. 

Reciprocating saw ($79). This tool 
wasn't ready for testing at the time we 
went to press but should be available 
by the tirpe you read this. 

The problems I found-oversize 
shaft on the generator, undersize bolts 
on the pump, and lack of lock washers 
for the adapter wing nuts-have since 
been corrected, says Abe Doctolero, 
Versatool's plant manager. 

How much can you save by using 
Versatools instead of single-purpose 
power tools? You'll have to compare 
the cost of any single-purpose tool 
you're considering against the cost of 
the equivalent Versatool. Versatools, 
manufactured by Versatool Inc. (7.420 
San Fernando Rd., Sun Valley, Calif. 
91350), are sold through hardware 
and power-equipment outlets. .:!! 
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SPECIAL SECTION 

Does your car really need 
those new SF oils? 

Squeeze-and-spray car care 
. 
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to carburetors to chokes 

to locks to fuel systems 

not to mention cooling systems. 
' 

Now there's a full line of do-it-yourself products 
from the makers of famous PEAK® antifreeze & 

coolant. Everything from carb/ choke cleaner 
to diesel fuel treatment. 

0 

And all with the trusted PEAK name 0 
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to hinges 
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Today's high-revving 
little engines need a 
new, hard-working oil 

By E. F. LINDSLEY 

Unless you've changed the oil in your 
car recently, you may not have noticed 
that top-grade motor oils are now 
marked "SF" rather than "SE." That 
seemingly tiny change hides sizable 
differences. 

It also prompts many questions: 
Why the change? What do the letter 
designations signify, anyhow? Are the 
new SF oils really improved? Are they 
important only for '81 cars, or will 
they also help older cars? And, turn­
ing to a different but related subject, 
do those so-called fuel-saving oils 
really save gas? 

To get the answers to these ques­
tions, I talked to engineers at testing 
laboratories, car makers, and the tri­
umvirate that sets standards for oils: 
the Society of Automotive Engineers 
(SAE), the American Society for Test­
ing Materials (ASTM), and the Amer­
ican Petroleum Institute (API). From 
them I learned that the new standards 
were developed to keep pace with the 
increasingly rugged demands placed 
on oils by contemporary engines, and 
that while the new oils are superior to 
the older SE-type oils, they have not 
been able to deliver all of what was 
first hoped for. 

If you're not sure what those cryptic 
. letters on the top of an oil can mean, 
1
1 

you're not alone. Actually, the letters 
SF aren't abbreviations or acronyms 

' for anything. They simply indicate 
i that a lubricant has passed a rigorous 

sequence of carefully conducted tests 
for corrosion protection, deposit for­
mation, viscosity stability, and anti-

For the 
'81 breed of cars, 
tough new 

• 
I 

wear characteristics in meticulously 
monitored laboratory engines. 

The old SE standards were estab­
lished in 1972, at just about the zenith 
of big cars, big engines, and high­
speed turnpike driving. In those cars, 
the engines were so big and under­
worked, with such enormous power 
reserves, that they could tolerate 
abuse, poor maintenance, high usage, 
and maybe even marginal lubrication 
with little or no damage. 

Today's engines are smaller, 
lighter, higher-revving, harder-work­
ing, and vastly more sophisticated. 
They have catalytic converters, ex­
haust-gas recirculation, and comput­
er-directed fuel-economy and emis­
sions-control systems. On top of that, 
leaded fuel has been phased out. All of 
these factors influence wear, scuffing, 
deposits, and oil life. 

Because of the changes in engines 
and fuels, SE oils caused problems in 
newer-type engines. So a tougher-rat­
ed oil was needed, which led to SF oil. 

Passing the test 
As with SE-rated oils, tests for 

qualification as an SF-rated oil are 
incredibly complex. Briefly, test en­
gines standardized to the last detail 
are run in precisely timed and varied 
load cycles on calibrated dynamome­
ters for specified periods. Hundreds of 
pages of instructions detail every­
thing- right down to cleaning sol­
vents, wiping rags, and gasket seal­
ers-to give the absolute control and 
elimination of variables. 

Three sequence tests are used to 
qualify an oil as SF-rated, and they 
are run under controlled conditions 
designed to accelerate service trou­
bles that might ordinarily develop 
over long periods. 

Sequence li-D evaluates the rust­
and corrosion-inhibiting characteris-

tics of the test oil. If you drive short 
trips during winter in the upper Mid­
west, this test was designed for you. 
Its combination of temperatures, hu­
midities, engine loads, and warmup 
and cooling conditions effectively sim­
ulates starting your car on a cold, 
damp morning and driving to the sta­
tion or taking the kids to school. The 
standard engine is a 5.7-liter (350 cu. 
in.) Oldsmobile VS. It is run on leaded 
gasoline, because leaded gasoline 
presents more severe rust and corro­
sion potential and because there are 
still many VB engines using it. 

Sequence III -D checks high-temper­
ature oil thickening, sludge and var­
nish deposits, and engine wear. It is 
intended to relate to turnpike driving 
in hot weather, as in the South and 
Southwest. The standard engine is 
again the Olds 5.7, run on leaded fuel. 
The former SE specification allowed a 
certain acceptable viscosity increase 
after 40 hours. The new SF standard 
sets the same limit, but extends the 
running time to 64 hours, a much 
more severe demand. So an SF oil is 
more likely to hold an acceptable vis­
cosity between changes. That, accord­
ing to one engineer, means that the 
new oils should save you some fuel 
just by holding down the friction . 
mcrease. 

Sequence V -D is most changed, now 
being run on a more representative 
engine, Ford's 2.3-liter four, which is 
fueled on unleaded gasoline. This is 
the part most important to you if you 
own a car with a smaller engine, since 
it is aimed right at your engine's spe­
cial problems. The test checks primar­
ily for protection against the forma­
tion of sludge and varnish, as well as 
valve-train wear. It also investigates 
the plugging of PCV valves, sticking 
and clogging of critical parts, intake-

Continued 
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va ve deposits, and piston-ring and 
be ring wear. 

fbat does all this mean to you? 
Fi±st, since SF oils are ·thoroughly 
te ted in V8 engines running on 
le ded fue l, they are perfectly suited 
to I your older car. (The SF designa­
tidn, however, may have to appear in 
cohjunction with a suffix like CC or 
CO. Check your owner's manual.) 

Second, if you have a new car with a 
sn;taller engine and also have some SE 
oit on hand, it might be a good idea to 
gi e away theSE and buy some SF­
r~ ed oil. (The same qualification 
standards apply to synthetic oils as to 
cotventional mineral types.) 

N promises 
/Despite the superiority of SF oils 

o'rer SE types, you won't be seeing car 
~kers lengthen oil-change intervals 
dnamatically. "The inadequacy of the 
v .. n test rules that out," rwas told py 
DicJt Cable of General Motors Re­
s~arch. He feels that the standard 
needs more development in that area. 
$9, whi~e you can buy lubricants that 
c~im to be safe for extended periods, 
remember that there are no official 
q~~lification tests to back them up. 

[Procedures are being formulated to 
r t~ oils according to their ability to 
r . duce friction and thereby S!3-Ve fuel. 

ile there is ~o question that cer­
tain modified oils can show a fuel­
economy improvement (although not 
all the time or under all conditions), 
ti;tere are no officially recognized stan­
d~rds to define the mpg gains. That 
l~ads to considerable pressure from 
t~e auto makers, who want to use the 
oUs in developing their EPA economy 
r~tings. But the government has tak-, 

I , 

day's smaller, higher-revving en­
ines-such as Ford's all-new 1.6-liter 
VH- plus lead-free gasoline combine to 

t~x oils beyond what was required of 
tt~em just a few years ago. Tough new 
ll!lbricants had to be developed to deal 
..,Yith ·these special problems. Rigorous 
tfsting is required for an oil to attain the 
~~w SF rating, and careful examination 
f test engines is an important part of 

t e qualification. Sludge buildup in the 
cker-arm cover (top left) is obvious, 

~nd is a qu ick disqualifier. Wear on criti­
~al parts, such as the camshaft (top 
right), i~n't necessarily as easy to spot, 
so prec1se measurements are taken to 
~btain accurate evaluations. Damage to 
~uch important parts could cause expen­
~iye repairs or even a complete engine 
r placement. Sludge buildup on the oil-

ump inlet screen (bottom left) can have 
t e same results. Pistons (bottom right) 

reexamined for varnish deposits, ring 
f eedom, gap increase, clogging of the 
r .·ring slot, and scuffing. 

en the stand that until such firm def­
initions and performance criteria are 
established, economy figures must be 
based solely on tests run with conven­
tional oils. 

Developing these tests isn't as easy 
as it might seem, however. To under­
stand how oils can be modified to 
reduce friction, you have to look at the 
types of friction within an engine. 
Rubbing friction is the actual contact 
between high points or rough areas, 
such as piston rings on cylinder walls 
or rocker arms on valves. It is also 
called boundary friction, and occurs 
when the oil film is extremely thin. 

''Despite the superiority 
of SF oi ls, yo14 w on't 
see car makers lengthen 
oil-change inte rvalsll 

Viscous friction comes 'from the oil 
film's resistance to · shearing force 
while it prevents metal-to-metal con­
tact. This would occur in crankshaft 
bearings, for instance. 

One countermeasure to these two 
friction sources is lower-viscosity oil. 
It gets moving faste.r when the engine 
starts up and is more easily sheared in 
a well-lubricated bearing. 

This thinner-oil · approach has been 
t~·ied-often to help cold-weather 
starting, as well as economy- but the 
results aren't all desirable. Among 
the problems are increased engine 
wear, oil leaks, high oil consumption, 
carryover of phosphorous additives 
that can ruin catalytic converters, and 
the vaporizatioxfofthe thinner compo­
nents of the oil blend, which causes 
such problems as viscosity change and 
oil loss. 

To avert these problems, low-viscos­
ity synthetic oils have been blended 
with mineral oils, and show worth­
while friction reductions. Even more 
improvement has been shown by add­
ing friction modifiers such as graphite 
and molybdenum disulfide to these 
blends. 
~me challenges still remain, how­

ever, almost as with a new medical 
discovery. Certain side effects and 
incompatibilities show up when the 
new additives, detergents, or modifi­
ers are blended in. 

The trade-offs and ·occasional sur­
prises definitely justify the extensive 
testing before you can feel safe about 
putting any and all oils labeled "en­
ergy-saving" in your car. llll 

Plastic winch 
is an easy lifter 

I had doubts when I looked at the Easy 
Tugger. Its plastic case ·weighs about 
five pounds, yet the winch is rated at 
1,000 pounds, the same as my heavy 
chain hoist. A brochure from the man­
ufacturer showed it being used to 
hoist a car engine and load a boat on a 
trailer- but I decided on a more cau­
tious trial. 

I latched the husky hook overhead 
and ran a chain sling through the · 
open eye at the winch's other end and 
around my test load-a 450-pound 
generator.. Next I flipped the winch's 
control lever from 1:1 back to 42:1, 
gave the handle a tentative turn, and 
heard the high-ratio drive drop in. 
Cranking took so little effort that at 
first I thought nothing was happen­
ing. Then I discovered that the heavy 
generator was already an inch off the 
floor. 

Easy Tuggers come in half-ton 
($82.50) and one-ton ($99.95) versions 
with a variety of accessories. Tool 
Master, Box 2190, Boulder, Colo. 
83036.-E. F. Lindsley 

Upside-down w inch works fine-unlike 
many chain-type hoists. There are no 
chains to tangle or gears to pinch- case 
encloses all moving parts. 
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Novel w obbling gear gives giant torque 
increase. For teeth to mesh, stator must 
be driven at an angle. Thus, when crank 
turns, the larger gear does not turn on its 
vertical axis. Instead, it wobbles around 
the rotor, which revolves around stator. 



AUTO 
MAINTENANCE 

It takes more than tools 
for good car care. You 
need tubes and cans, too 

By RAY HILL 
DRAWINGS BY RAY PlOCH 

When should you use a gasket sealer? 
If a belt is properly tensioned but still 
squeals, how can you eliminate the 
noise? What's an easy way to remove 
stubborn carbon deposits from a cylin­
der head? How do you stop disc brakes 
from chattering? 

The answers to these and other 
tough questions are resting silently 
on shelves in your local auto-part~ 
supply store-in tubes and cans that 
contain gasket sealers, adhesives, lu­
bricants, cleaners, and other com­
pounds. Getting to know them can 
greatly improve the quality of your 
auto maintenance and repairs. Let's 
take a closer look. 

Products for gaskets 
An auto engine has many gaskets. 

When any item with a gasket is 
replaced, a new gasket is needed. 

Removing the old gasket may or 
may not be easy. Gaskets tbat don't 
use a sealer, such as the carburetor 
gasket, may lift off i~ one piece. ·oth­
ers may stick to the metal as if they're 
part of it. With these, a gasket remov­
er can be a tremendous help. Spray it 
liberally on the gasket and let it set 
for five minutes or so. Then scrape off 
the gasket. 

Permatex gasket remover can be 
used to remove carbon deposits. Say 
you're cleaning a cylinder head in 
preparation for a valve job. Spray the 
stuff liberally on the carbon, let it set, 
and scrape off the deposits (which 
should now have turned into slush). 

Nozzle tube on choke-and-carb cleaner 
lets you direct spray accurately. Spray is 
also useful for jobs such as removing dirt 

-
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and grime when re sea ng for a 
fluid leak where two parts join. It can be 
useful for cleaning small parts, too. 
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For a new gasket to seal properly, 
both surfaces that it will mate with 
must be scrupulously dean. Not even 
a speck of old gasket material should 
remain. With the surfaces clean, the 
next step is to use a gasket sealer, if 
needed. Some gaskets come with 
instructions that tell you whether a 
sealer is required. No instructions? 
Then ask the salesman who sold you 
the gasket. The sealer, if needed, is 
usually applied to both sides of the 
gasket. Two major exceptions are the 
valve-cover and timing-chain-cover 
gaskets. They require a sealer only on 
the sheet-metal cover side. 

Never use a gasket sealer on a car­
buretor gasket or on an automatic­
transmission pan. (Sealer that acci­
dentally gets inside the transmission 
can cause expensive damage.) 

Professional mechanics generally 
use two types of gasket sealers-a non­
hardening all-purpose sealer (Perma­
tex No. 3 is an old standby with many 
pros) and a high-tack type (when the 
sealer must hold the gasket in place 
while a component is installed, as 
with a valve cover). 

For the do-it-yourselfer, a good 
choice is a new gasket sealer recently 
introduced by Permatex. It is bot!'t a 
high-tack material and a nonharden­
ing sealer similar to No. 3. It's called 
Tack & Seal, and its part-number des­
ignation is 9A. 

It has a couple of advantages over 
No. 3, too. It's white (No. 3 is dark 
brown), so it's easier to see where 
you're putting the sealer and how 
much you've applied. And it can be 
removed from your hands with soap 
and water. No. 3 is difficult to get off 
your skin. 

If you don't need a high-tack sealer 
to hold a gasket in place during instal­
lation, a spray gasket sealer is handy. 

Handy helpers like these should be in 
every well-stocked do-it-yourselfer's sup­
ply cabinet. They'll enable you to do a 
variety of jobs, from keeping your car's 
gas. line from icing up to removing carbon 
deposits from a cylinder head. 

For head gaskets and other metal­
faced gaskets, 3M's Super Head Gas­
ket Adhesive works well. There are 
similar aerosol gasket sealers for oth­
er types of gaskets available at auto­
parts stores. 

When no gaskets are us~d 
Some late-model cars don't have 

gaskets in places where gaskets are 
traditionally used: the oil pan and 
valve coyer, for example. In these 
cases, use a rubber-based adhesive 
sealant such as Permatex Form-A­
Gasket. Follow the directions on the 
tube. 

Cleaners 
Choke-and-carb cleaner, engine de­

greaser, and brake cleaner are the 
three most common cleaning solvepts 
you'll need. 

Choke cleaner. For bincfing choke or 
carburetor linkage, spray a liberal 
dose of cleaner on each pivot point and 
work the linkage back and forth with 
your hand. Never use motor oil or oth­
er petroleum-based lubricants in 
place of carb spray. Oil can collect 
dust and dirt and eventually make the 
problem worse than before. 

Brake cleaner. Spray liberally to 
clean brake parts and brake pads or 
shoes t!'tat have grease or other for­
eign matter on them. 

Engine degreaser. There are vari­
ous brands available. A good one I've 
tried is made by 3M. Spray it on dirty 
engine parts, wait a few minutes for it 
to penetrate, then flush away the dis­
solved deposits with water. 

• 

Disc-Brake Quiet comes in a handy appli­
cator. You squeeze it out and use the flat 
end of the tube to spread it evenly on the 
metal on the back of the brake pad. It 
should be used only on the outboard pad, 
not on the piston pad. 

Eliminating noises 
Squeaking belts, chattering disc 

brakes, and squeaking hinges are 
three common and troublesome . 
n01ses. 

Chattering brakes. Permatex Disc­
Brake Quiet, or a similar product, will 
often cure this problem. Remove the 
brake pads from the calipers and clean 
the back side of each pad with brake­
cleaning spray. Then apply an even 
layer of Disc-Brake Quiet to the back 
side of the outboard brake pad. Let the 
pad air-dry a few minutes before rein­
stalling it. 

Squealing belts. If a belt is properly 
Continued 
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Dirty hands from using these tubes? Not if 
you use the tube at top center. Rub Pro­
Tek on your hands before starting a dirty 
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Thread-locking adhesive goes on easily 
and sets up quickly. Threads must be 
clean for it to work. If they're dirty, clean 

0 

tensioned yet still squeals, apply 
spray belt dressing to the belt accord­
ing to instructions on the can. 

0 Belt dressing should not be thought 
of as a belt-life extender, though. 
Belts should still be replaced every 
two years. If this is done, it's unlikely 
you'll ever be the victi!O qf a bro}ten 
belt (assuming you keep the belts 
properly tensioned) : 
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job. When you're done, the dirt and 
grease will wash off merely using soap 
and warm water. 

them with carb-and-choke cleaner. The 
adhesive will not prevent easy removal of 
the fastener with a wrench. 

Squeaking hinges. Door, trunk, and 
hood hinges often develop squeaks. 
Silicone spray lubricant will quiet 
these hinges and make them operate 
freely. 

Adhesives 
Thread-locking adhesives. On nuts 

or bolts that have a tendency to 
vibrate loose, Loctite Lock N' Seal or a 

similar threa<Hocking adhesive is the 
solution. Threads must be clean and 
dry before it's applied. Squirt some of 
the liquid adhesive on the threads, 
then tighten the fastener. 

Weatherstrip adhesive. Loose 
weatherstripping can quickly be 
made tight again with a glue such as 
3M's Super Weatherstrip & Gasket 
Adhesive. It sets up quickly and holds 
the weatherstripping e;ecurely. 

Rear-view-mirror adhesive. This is 
the best stuff for reattaching a rear­
view mirror to a windshield. A good 
one is made by Loctite; follow the 
instructions on the package. 

Stopping leaks 
Gas tank. For sealing small leaks in 

a gas tank, Loctite's Instant Gas Tank 
Repair works well. It seals immedi­
ately and doesn't require removal or 
draining of the tank. First, clean the 
area around the leak. Tear off the 
amount of patching material needed, 
knead it with your fingers until it 
becomes a uniform gray color, and 
push it in and around the hole, follow­
ing the instructions on the patching 
kit. It sticks to metal wet with gas. 

Leaks around windshield and 
through body cracks. A clear sealer 
that's thin enough to get into small 
crevices and then harden is the ideal 
solution here. A product like 3M's 
clear sealer will do the job. First be 
sure the crack and the surrounding 
area are clean and dry. Then flow or 
brush the sealer along the crack. 

Other useful items 
• Cooling-system cleaner- helps 

get rid of corrosion when the cooling 
system is flushed. The system should 
be flushed each time you change cool­
ant. (A good rule of thumb for replac­
ing coolant is to drain and flush every 
two years. Install new hoses every two 
years, as well.)_ 

• Anti-rust and water-pump lube­
helps fight corrosion and keeps the 
water-pump seal from hardening, de­
creasing the likelihood of a water­
pump leak. 

• Starting fluid-highly volatile, 
should be used with caution, following 
directions on can. Useful for getting a 
cold engine started when ambient 
temperature is low. 

• Penetrating oil- great for loosen­
ing frozen nuts and bolts. 

• Anti-seize compound- designed 
to eliminate galling· and seizing where 
metal fasteners are exposed to ex­
treme heat or corrosion. 

0 

• Gasoline antifreeze-keeps fuel 
lines from icing up in cold weather. 

• Graphite 0 lock fluid-frees up 
sticking car locks, helps guard against 
rust and wear. m!l 
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for tread life, 
traction, and speed 

. . 

New U.S. quality scores 
may help you get the most 
for your tire dollars 

By HERBERT SHULDINER 

Government shoppers recently 
bought eight radial tires in Washing­
ton, D.C. The most expensive in the 
group, Michelin X, had the lowest 
tread-wear score in the federal uni­
form tire-quality-grading ratings. In 
fact, the ratings reveal many sur­
prises. "Some tires may vary in price 
by as much as $30 apiece yet offer the 
same performance as measured by the 
tire-grading system," a government 
spokesman said. 

The relatively new ratings-molded 
into the side of every tire- are de­
signed to give buyers a reliable mea­
suring stick when shopping. The rat­
ings reveal tread life, wet-traction 
capability, and high-temperature re­
sistance- the latter indicating high­
speed capability. Tread-wear ratings 
are scored on an open-ended scale 
ranging upward from 10 in incre­
ments of 10. Each 10 points means 
3,000 miles in tread life, as measured 
on a government test course. Trac­
tion-rating and temperature-resis­
tance scores are A, B, and C ["Grad­
ing Tire Quality," PS, April '80]. 

Recently Uniroyal became the first 
major tire company to advertise 
grades. Uniroyal's competitors have 
still not joined in, but there are indi­
cations that tire grades may soon be­
come as important in selling tires as 
EPA mpg figures have in selling cars. 
On the following pages, PS lists all 
radial passenger-car tire ratings. 

Continued 
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Federal quality grades for radial passenger-car tires 
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IMPROVED VISCOSITY 
MEANS IMPROVED 
LUBRICATING QUALITIES. 
Today's multi-grade oils begin to lose 
their effectiveness as you drive. 
STP Oil Treatment, the world's best 
selling oi l treatment, is an exclusive 
formula which contains temperature­
activated long-chain polymers. 
In Winter or Summer, as engine 
temperatures rise. these tempera­
ture-activated polymers "uncurl" 
to actually improve your oil's 
viscosity and therefore its lubricating 
qualities. Plus it contains ZDDP 
(zinc dialkyl dithiophosphate). an 
anti-friction , anti-wear, anti-oxidant 
agent. This special formula: 

• Increases viscosity and anti-wear 
properties 

• Promotes lubricating qualities 
• Reduces oil consumption in 

many cars 

WHERE PEOPLE USE STP 
OIL TREATMENT EVERYDAY. 

,.. 
c 
c ... 
0 
0 

WHEN TO USE STP OIL 
TREATMENT. 
Use STP Oil Treatment year 'round. 
Always change your oil at manu­
facturers' recommended intervals. 

The first time you need oil and every 
time you change oil add STP Oil 
Treatment. It blends with all 
petroleum base, graphite and syn­
thetic oils or greases. 

THE WORlD ... 
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:1 ... . l> ... II :i~ :!. c~~'J 

-. 'a .2 &!! u 

I 1 .;! : ie::...: .- I • i v .;; .::~~a 
1211 A C 

140 A C 

llO 8 C 
130 8 c 
230 8 c 
1&0 A C 
220 8 c 
238 8 c 
~= : g 
Ill I C 
l40 I C 

170 I C 
1&0 I C 
1&0 I C 

110 I C 
.. 8 c 
110 8 c 
110 I C 
110 8 c 
1&0 8 c 
.. 8 c 
170 I C 
110 8 c 
110 8 c 
130 I C 
*I C 
110 I C 
IJO I C 
1211 I C 
lll I C 
zoo 8 c 
220 I C 

110 8 c 
I= I g 
220 I C 
210 8 c 
220 I C 

130 I C 
Ill I C 
.. 8 c 
IJD I C 
IJO I C 
lll I C 
Ill I C 
220 I C 
21111 I C 
220 I C 

210 A A 
zoo a A 
210 A 8 
1&0 A 8 
130 A C 
Ill A C 
140 I C 
110 a 8 
2GO A I 
210 A I 
l5l A A 
140 A A 
120 A A 
151 A A 
151 A A 
150 A A 
110 A A 
110 A I 
110 I I 
l&O 8 I 
l&O A I 
1&0 A 8 
1&0 I I 
1&0 I I 

110 8 c 
• I C 
110 I C 
Ill I C 
2GO I C 
170 I C 
110 I C 
Ill I C 
211 I C 
Ill I C 
140 I C 
110 I C 
171 I C 
170 I C 
110 8 c 
110 8 c 
130 A C 
110 A C 
lll A C 
110 A C 
131 I C 

IIIZI 

IIIZl 

11061 
11061 
0171 
0171 
0171 
Ol7l 
11061 
11061 
DOll 
DOll 

DOll 
DOll 
DOll 

DOll 
DOll 
DOll 
DOll 
DOll 

DOll 
DOll 
DOll 
DOll 
DOll 

Dllt 
Dill 
Dllt 
Dill 
Dlll 
Ollt 
Dll9 

Dlll 

Out 
Oll9 
0119 
0119 
Dllt 
OUt 

Olll 
Dllt 
Dllt 
Dllt 
Dllt 
Dill 
Dill 
Dill 
Dill 
Dll9 

0051 
0051 
0051 
DOS I 
DOS I 
DOS! 
DOS! 
DOS I 
DOSl 
11051 
11051 
DIS I 
1051 
11051 
11051 

II 
111151 
111151 
111151 
11111 
DOS I 
DOS I 
0051 

DOll ... -111131 
D036 
D036 ... 
DD3& -IIIII -DD3& 
DD3& 
DOll 
Dill 
DOll 

IIIZl 
IIOZ1 
IIIZI 
11021 
11121 

0 Dol1do 
El Dorado 
0 Dorado 
[I Dorado 
El Dorado 
El Dorado 
El Dorado 
El Dorado 
El Dorado 
El Dorado 
[I Dorado 
El Oor1do 
[I Dorado 

Electra 
Electra 

Empco 
[mpco 
Empco 
Empco 
Empco 
Empco 
Empco 
Empco 
[mpco 
Empco 
Empco 
Empco 

' Empe1or 
[mpe<or 
[mpe<or 
[mpe<or 
[mpe<or 

Englebert 
Englebert 

Exxon 

falcon 
falcon 
falcon 
falcon 
falcon 
falcon 
falcon 

faHs 
falls 
falls 
faits 
falls 
faits 
faits 
falls 
falls 
Falls 

fidesla 

fidesla 

Fidesta 

Fidesla 
Fidesta 
Fidesta 

firestone 
firestone 
firestone 

Firestone 

Firestone 

Firestone 

Firestone 
Firestone 
Firestone 
Firestone 
Firestone 
Fifes tone 
Firestone 
firestone 
Firestone 
Firestone 

firestone 

frmtone 
Firestone 
Firestone 
Firestone 
Firestone 

Fisk 

Fleetwood 
Fleetwood 
fleetwood 
Fleetwood 

flwide 
flwide 
flwide 

Import Metric. 15" 
Sevrlle Dual Malwear 
Seville Dual. 13" 
Seville Dual. 14" 
Seville Dual. 15" 
Supreme Dual, 13" 
Supreme Dual. 14" 
Supreme Dual. 15" 
Supreme Dual, Malwear 
Supreme Steel, 13" 
Supreme Steel. 14" 
Supreme Steel. IS" 
Supreme Steel. Malwtar 

Made in Canada 
P Melric. Made in Canada 

All Season, 13" 
All Season. 14"·15" 
Metric 
Steel Belted 
Solar Steel Belted. 13" 
Solar Steel Belted. 14"·15" 
Special, all sizes 
Special, P155180RI3 
Steel. all dla. 
Super Cat 60, 13" 
Super Cat 60. 14"-15" 
Super Cat 70, all dia. 

Belted Malwear 
Glass Belted P75. 13' 
Glass Belted P75. 14" 
Glass Belted P75. IS" 
Glass Belted P80. 13" 

Steel Max I R T Yilt 
70 Series Steel Mar I 

Steel Belted 

All Sea son. 13' 
All Season. 14" 
All Season. 15" 
Golden 
Golden Steel Bell 
Radial II 
SST 

Roadmaster Matwear 
Roadmaster P75. 13• 
Roadmaster P75. 14' 
Roadmaste< P75. 15" 
Roadmaste< P80. 13" 
Steel Belted Malwear 
Steel Belted P75, 13' 
Steel Belled P75, 14" 
Steel Belted P75, 15" 
Steel Belted P80, 13" 

180 B C 
080 A C 
090 A C 
120 ~ c 
140 A C 
160 B C 
180 B C 
200 B C 
130 B C 
160 A C 
180 A C 
200 A C 
130 A C 

110 B c 
180 B c 
140 8 c 
110 8 c 
170 8 c 
160 8 c 
130 8 c 
170 8 c 
ISO B C 
120 B c 
160 8 c 
ISO B C 
190 B c 
200 8 c 
130 B c 
160 B C 
180 B c 
200 B c 
160 8 c 
140 A B 
160 A B 

180 B c 
110 B c 
120 B c 
150 B c 
140 B C 
140 B C 
180 B C 
160 B C 

080 A C 
090 A C 
120 A C 
140 A C 
090 A C 
130 A C 
160 A C 
180 A C 
200 A C 
160 A C 

All Season fiber a lass 11 o 8 C 
Belted. 13' 

All Season Fiberglass 120 B C 
Belted, 14" 

All Season Fiberglass 150 ·s C 
Belted. 15" 

All Season Steel Belted, 13" 120 8 c 
All Season Steel Sel1ed. If' 170 8 C 
All Season Steel Sel1ed. IS" 190 8 C 

Cavallrno. Made in liSA 
Cavalhno Sport HS-1 SR 
Cavalli no I SSSR 13. Made 

in Japan 
Cavalhno 165SRI3, Made 

in Japan 
Cavallino Steel Belted, 

Made in Japan 
Cavallino Steel Belted. 

Made in USA 

160 B C 
110 B B 
160 B 8 

160 A 8 

140 B C 

160 B C 

Deluxe Champion, 13"·14" 140 B C 
Deluxe Champion. I s• 160 B C 
HPR 090 B A 
SIS 50 Series 210 B C 
SIS 60 Series 190 B C 
SIS 70 Series 180 8 C 
Steel Belted, 13"·14" 170 B C 
Steel Belted, IS" 200 B C 
Steel Belted 721, 13'-14" 170 8 C 
Steel Belted 72 1. IS' 80 170 B C 

Series 
Steel Belted 721. 15". a II 200 8 c 

other series 
SI!Pif 12S 170 8 B 
T11x 12. 13' all series 120 B C 
Trax 12. 14" all series 170 B C 
Trax 12. IS" all excepl 80 190 8 C 
Trax 12, 80 Series 120 B C 

Classic 

Brouaham, 13" 
Brougham. 14"-JS• 
Pe<111nfal. all dia. 
Twin' Belt, all dia. 

T010 Steel Belted Zl5 
TO)O Steel Belted Z706 
T010 Steel Belted Z706, 

P205170RI4 

220 B C 

150 B C 
170 B C 
120 8 c 
140 8 c 
130 8 8 
170 A 8 
110 8 8 

0021 
0021 
D021 
0021 
0021 
D021 
D021 
0021 
0021 
D021 
0021 
0021 
0021 

0011 
0061 

0071 
0071 
0071 
0071 
0109 
DI09 
DD71 
D071 
0071 
0109 
0109 
DI09 
. 

0021 
0021 
0021 
0021 
0021 

0171 
0171 

0061 

0061 
0061 
D061 
0061 
D061 
0061 
0061 

0021 
0021 
0021 
0021 
0021 
0021 
0021 
0021 
0021 
0021 

0061 

0061 

D061 

D061 
D061 
D061 

0061 
0061 
0061 

0061 

0061 

D061 

0061 
0061 
0061 
DD61 
D061 
D061 
0061 
0061 
0061 
0061 

0061 

0061 
0061 
0061 
D061 
0061 

D171 

0011 
DOll 
DIS1 
Dl51 

F401 
f401 
f401 
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111111111 
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Insure against overheating don't leave home without the low 
cost protection of a Hayden Transmission and Engine Oil Cooler. 

Heat- Your Car's Greatest Enemy. 
Today's down sized cars run hotter due to emis­
sion controls, smaller engines and higher RPMs. 
Heat problems develop when you 
carry extra passengers . . . 
extra baggage ... drive 
in stop-and-go traffic .. . 
drive on ice or snow .. . 
drive in hot temperatures 
... climb steep grades 
... and do towing. 

Over 11 Million 
Transmissions failed last year*. 
9 out of 10 were caused by overheating. 

Low Cost Protection. 
You would n't think of owning a home without 

insurance and yet the risk of burning up your 
car's transmission and engine is greater. Repairs 
can run as high as $600-$1500. You can buy 
transmission and engine insurance by installing 
a Hayden Oil Cooler for as little as $29.95. 

·Courtesy A TRA 

Quick, Do-lt-Yourself Installation . 
If you can change the oil in your .car, you can 
make the installation yourself in a half hour using 

Hayden's patented Quik-Mount and Quick 
Connect. Complete illustrated 

installation instructions 
come packaged with 
every oil cooler. 

Act Now, Free 
Offer. Purchase any 
Hayden Trans-Cooler1

"' 

or Duo-CooP"' at your auto parts 
store and receive a Trans-Gard™ 

Automatic Transmission Fluid Inspec­
tion System absolutely FREE ($7.95 value. Offer 
ends Sept. 1, 1981). 
r--------------------~----, 
I Limited Offer** I 
I Purchase a Trans-Gard direct from ~ 
: Hayden for only $5.75 prepaid. I 

1 Name I 
I Address I 
I City State Zip I 

t __:·~~ ~~==-~:!~:: ~· 2_9~:.::~r:=i~~s _:d~ 6!' ~~ !x.:.. J 
For free product brochure, write: 

1531 Pomona Road, Corona, CA 91720 
Copynghted material 



Federal quality grades for radial passenger-car tires 
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llallllll ...... 
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"[ I * Ill*•* 
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IIFRIIIF 
IIIII Ill 
liFe In 
llzcullr 
11711'11 
11z1 'u 
1171 'II 
liFt IIIII 
II I'll 
IIIII Ill 
llz"t Ill 
llz"l I I 
llz"t ' n 
11111 In 
IF t '11 
II 1111 
IF IIIII 
II IIIII 
IFHIIIn 
lzc• 

-·~II 
Ill Mill 
IIIII It! 

I IF FILII 
I II •• 
IJizllllll 
I hill* 
1111 IIIII 
I 11111111 
It 11• 
It II. 
11 ... 

I IF Flab 

llzlll 2 

I 111111 
I I I II 
1111111 
liz Flab 
'I II I 

111111 ~11 
• .... , 

Jau ' 

Jaslln 
.IMiFiir 
JltdR 

li 
•• 11 ... •• 13" 
tru1FIIn .. •a. 14"-IV 

llnciF Silly ISUFI!J ........ 
Ill Urr 
'flllllllllllllllllll 

lliiiiiiiii31LIR .............. 
•llls!Sraulllll ...... ,. ,,. 

14"-IV 
G.f, 

::.~ 
... ~ •• llaiFic. .. 1111. 

• 111111, 13" 
Mllana. l4" ........ s-
Al .... Sill! 8111111 
IIICII Sidr I Silo_, ......... Sun·-Twill IIIII llllld LRR 

MS.• 
All su-.tr 
M SaFift, 14"-IV 
IIIII llllld Pll21 

.... 
MSmuSIIIII Iolli" 
M lnlllllztlllofo 

14"-IV ar ........... ,. 
11111 ....... .... 15" 

150 I C 
19D I C 
Zlll I C 

150 I C 
Ill A C 

.. I C 
Ull I C 
1111 I C 
1111 I C 

1111 I t 
Ill I C 
1&0 B C 

1211 I C 
170 l c 
1211 8 c 
170 B C 
170 B C 
100 B C 
150 8 c 
Ito B C 
2110 8 c 
1211 A 8 
150 A B 

120 B C 

0111 A C 
120 A C 
140 A C 
l3D 8 c 
1111 I C =: g 
Ul A C 
.. A C 
130 A C 
Ill A C 
130 I C 
.. B C 
l3D A C 
1&0 A C 
Ill A C 
2110 A C 
140 I C 
150 B C 
Ill B C 

0109 
11109 
Dllll 

DOll 
DOll 

DOBl 
DOBl 
DOBI 
DOBl 

DOBL 
DOBI 
DOBl 

0109 
11109 
11109 

11109 
11109 
Dl09 
0109 

B\1 
Fin 
F432 

0119 

0021 
0021 
0021 
111121 
1111!1 
11021 
11121 
0021 
11021 
11021 
1111!1 
11021 
1111!1 
11021 
11021 
11021 
11121 
11021 
111121 
11021 

140BC D03& 
150 I C D03& 
Ill I C D03& 

UiO 8 C DOBI 
Ill 8 C DOll 
170 8 C DOBI 
1&0 8 s DOll 
1&0 8 .. DOll 

2110 B D071 
140 B C D071 
170 B C D07l 
170 8 c D071 

1211 8 c '11119 
.. IC 0119 
110 1 c 0119 
2211 B C 0119 
2110 8 C 0119 
2211 I C 11119 
1211 8 C D119 
Ill 8 C D119 
2110 8 C D119 

2211 8 c 0119 

1211 B C 
2110 8 c 
~ B C 
- 8 c 130 I C 
Ill I C 

0119 
0119 
11119 
0119 
0119 
11119 

Dlll 2110 A C 

120 B C Dl09 
170 I C • DI09 

170 I C 
130 8 c 
170 8 c 

0109 
0109 
0109 

flllda All ........ 13" 1211 c c 
c 

FuiU M IFaDs. 14"·15" 110 
fulda IIFirlc 70 All .,J.OO ,..,,,. 
fuldl llllolc 70 All 220 c 

la17R1S,l4" 
Fuldl XMO 
IIIIMiinz NS, 13" 
lnnmtiFR NS. 14"-ls­,.,...,,..,,3" 
............... s-
11 'IIIII .. 70. U" 
........ 70.14"·15" 

1211 8 c 
120 B C 
110 8 c 
l9D 8 c 
2211 8 c 
2110 I C 
2211 8 c 

0119 
0119 
0119 
Dll9 
11119 
Dll9 
0119 
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Jetson 
Jetson 

Jetson 

K-M:trt 
K-M:trt 
K,Mart 
K-Mart 
K·M:trl 
K-Mart 
K-M:trt 
K-M:trt 

Kelly Springfield 
Kelly Springfield 
Kelly Springfield 
Kelly Springfield 
Kelly Springfield . 
Kelly Springfield 
Kelly Springfield 
Kelly Springfield 
Kelly Springfield 
Kelly Springfield 
Kelly Springfield 
Kelly Springfield 
Kelly Springfield 
Kelly Springfield 
Kelly Springfield 
Kelly Springfield 
Kelly Springfield 
Kelly Springfield 
Kelly Springfield 
Kelly Springfield 
Kelly Springfield 
Kelly Springfield 
Kelly Springfield 
Kelly Springfield 
Kelly Springfield 
Kelly Springfield 

Kleber 
Kleber 
Kleber 
Kleber 
Kleber 

Laramie 
Laramie 
Laramie 

Laramie 

.... 
c~ 

; : 
~ .lliji '":! -. .::e ooo 

a :a 1 1 lei 
Sabre Metric, all dia. 
Steelshield Ill Steel 

Belted, 13" 
Steelshield Ill Steel 

Belted. 14"-15" 

Radial Plus 
Radial Plus 
Radial Plus 
Sport 
The Season Sjlecial 
The Season Special 
225 
225. all dia. 

M:trk G/P 
Naviaalor, 13" 
Naviaator, 14"-IS' 
Pacemark, 13" 
Pacemaft. 14"-IS" 
01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 & 11 
12 & 13 
Sport Mark GiP 
Supen:harger 60, 13" 
Superoharaer 60. 14"-IS" 
Superoharaer 70 
Supershield, 13" 
Supershield, 14"-15" 
Ultimate AWR, 13" 
Ultimate AWR, 14' ·15" 
Voyaeer. 13" 
Voyager, 14"·15" 

120 8 c 
130 8 c 
180 8 c 

180 8 c 
180 8 c 
180 8 c 
140 8 c 
120 8 c 
120 8 c 
140 8 c 
140 8 c 
170 8 c 
120 8 c 
170 8 c 
130 8 c 
170 8 c 
100 8 c 
120 8 c 
130 8 c 
140 8 c 
ISO 8 C 
160 8 c 
170 8 c 
180 8 c 
190 8 c 
200 8 c 
220 8 c 
100 8 c 
ISO 8 C 
190 8 c 
200 8 c 
180 8 c 
210 8 c 
120 8 c 
170 8 c 
180 8 c 
220 8 c 

VTT M301 R Type 120 8 8 
VI06 Rayon R Type 070 A 8 
Vl2 Steel R Type 130 A 8 
VIS GTS 70 Series Meine 130 A A 
VIS n 70 Series, 13"-14" 140 A 8 

Fulda All Seasons, 13" 
Fulda All Seasons. If'- IS• 
Fulda Metric 70 All 

Seasons, 13" 
fulda Metric 70 All 

Seasons. 14" 

120 8 c 
180 8 c 
200 8 c 
220 8 c 

0119 
0119 

0119 

0151 
0111 
0061 
0111 
OISI 
0061 
0151 
0061 

0109 
0109 
0109 
0109 
0109 
0109 
0109 
0109 
0109 
0109 
0109 
0109 
0109 
0109 
0109. 
0109 
0109 
0109 
0109 
0109 
0109 
0109 
0109 
0109 
0109 
0109 

F281 
F281 
F281 
F281 
F281 

0119 
0119 
0119 

Laramie 
Laramie 
Laramie 
Laramie 
Laramie 
laramie 
Laramie 
laramie 
Laramie 
Laramie 
Laramie 
Laramie 

' Fulda XI40 120 8 C 

0119 

0119 
0119 
0119 
0119 
0119 
0119 
0119 
0119 
0119 
0119 
0119 
0119 

, lee 
lee 
lee 
lee 
lee 

lee 

lee 
lee 
lee 
lee 
lee 
lee 
lee 
lee 
lee 
lee 

M:txi Trac 
Maxi Trac 
M:txi Trac 

McCreary 
Mc:<:reary 
Mc:<:reary 
McCreary 
McCreary 
McCreary 
McCreary 

Medalist 
Medalisl 
Medalisl 
Me<! a list 
Medalist 

Michelin 
Michelin 
Micl1elin 
Michelin 
Micllelin 
Michelin 

Glass Rider. 13• 130 8 C 
Glass Rider, 14"-15" 180 8 C 
Pertormer 60 GT, 13" 190 B C 
Perlormer 60 GT, 14"-15" 220 8 C 
Perlormer 70 GT, 13" 200 B C 
Performer 70 GT, 14"·15" 220 B C 
Sabre Metric. all dia. 120 8 C 
Steel Rider, 13" 130 8 C 
Sleel Rider, 14"-15" 180 8 C 
Tempra All Season, 13" 120 8 C 
Tempra All Season, 14"-15" 180 B C 

All Weather. 13" 120 B C 
All Weather. 14"-15" 180 B C 
Fulda All Seasons, 13" 120 B C 
Fulda All Seasons. 14",15" 180 B C 
Fulda Metric 70 All 200 8 C 

Seasons. 13" 
Fulda Metric 70 All 220 8 C 

Seasons, 14" 
Fulda Xl40 120 B C 
GS Steel Belted, 13" 130 8 C 
GS Steel Belted, 14"-15" 180 B C 
LTl! Total Petformnnoe, IS" 180 B C 
Manhandle! 60, 13" 190 8 C 
M:tnhandler 60. 14"-15" 220 8 C 
Manhandle! 70, 13" 200 8 C 
Manhandle! 70, 14"-IS" 220 8 C 
Metric 70, 13" 200 8 c 
Metric 70, 14" 220 8 c 
60 Series 
70 Series. 13" 
70 Series, 14"-IS" 

All Season, 13" 
All Season. 14"·15" 
Escort. all dia. 
Road Star 60, 13" 
Road Star 60, 14"-15" 
Road Star 70, all dia. 
Steel Belted TPC 

All Season Steel Belled 
Mach Sixly & Sevenly 
Steel Belted 
Sun-H·Snow 
Twin Steel Belted LRR 

TRX 
XAS 
XAWN 
xvs 
'1:iNI 
xwx 

2.20 A C 
180 8 c 
220 8 c 
120 B C 
170 B C 
100 8 c 
ISO B C 
190 B C 
200 8 c 
200 8 c 
160 B C 
180 8 c 
170 B C 
160 8 c 
160 8 c 
140 A A 
140 A A 
140 A 8 
140 A A 
140 A 8 
OSO A A 

0119 
0119 
0119 
0119 
0119 

0119 

0119 
0119 
0119 
0119 
0119 
0119 
0119 
0119 
0119 
0119 

DOll 
DOll 
0011 

0121 
0121 
0121 
0121 
0121 
0121 
0121 

0081 
0081 
0081 
0081 
0081 

0141 
0141 
0141 
0141 
0141 
0141 

I 
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A comparison of projections from manufacturers' 
treadwear ratings under the new government Uniform Tire Quality 
Grading System indicates that on a government -specified course: 

• 

The U.S. Department of Transporta­
tion recently gave the public a standard 
yardstick to compare tires by. 

Now, each tire company is required by 
law to grade its tires in three areas. Traction. 
Temperature resistance. And treadwear. 

And then to emboss the resulting 
grades on the side of the tires. 

When compared, most of the similarly 
priced steel-belted radials in the chart fared 
equally well in the traction test. Same for 
temperature resistance. 

But one tire pulls ahead of the pack 
when it comes to the important grade that 
indicates the relative wear rate of your tire. 

That tire: the Uniroyal Steeler. 
In fact, when you translate its 220 rat­

ing into projected miles on the government­
specified course, you see it was no photo 
finish. 

On that course, the mileage projection 
for the Uniroycil Steeler is 66,000 miles. 

That's 15,000 miles longer than the 
Goodyear, Goodrich, General and most 
Firestone ratings in the chart would project. 

And 24,000 miles longer than Michelin's 
rating would project. 

These mileage projections (including 
those in the chart) should be used for com­
parison only. You will probably not achieve 
these results. Actual treadlife will vary 
substantially due to your driving habits, 
condition of vehicle and, in many sections 

of the country, road condi-
UNIRDYAL tions and climate. 

See your Uniroyal dealer 
for details. 

' . 

• 
I 

Clip and take this to your Uniroyal dealer: ------------------------, 
I MANUFACTURERS' RATINGS FOR 

PROJECTION I 1 U.S. GOVERNMENT QUALITY GRAD;ING SYSTEM OF MILEAGE ONI 
GOVERNMENT- I 

I 
Traction and SPECIFIED 

Manufacturer/Tire: Temperature Treadwear TEST COURSE I 
Resistance 

I 

I UNIROYAL B/C 220 66,000 I 
I Steeler I 

GOODYEAR B/C 
I 

I 170 51,000 I Custom Polysteel 
I 

I FIRESTONE B/C 170* 51,000 I 
I 721 (13" & 14" sizes) I 

: GENERAL B/C 
I 

170 51,000 I 
1 Dual Steel II 

I 

I B. E GOODRICH B/C 170 51,000 I 
I Life Saver XLM I . 
I 
I MICHELIN A/B 140 42,000 I xww .. ___________ ----- _ ____ ... 

• Most 15" Firestone 721 tires rated 200 which projects to 60,000 miles. 
Source: U.S. D.O. T., 12/19/80. 
For a free booklet on grade-labeling, please send your name and address to: 
Uniroyal, Inc., Tire Advertising Department, Middlebury, Connecticut 06749. 

1981 Uniroyal, Inc. 

-
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Triumph 
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UHissimo 
Ultissimo 
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Uniroyal 
Uniroyal 
Uniroyal 
Uniroyal 
Uniroyal 
Uniroyal 
Uniroyal 
Uniroyal 

Uniroyal 
Uniroyal 
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Uniroyal 
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Uniroyal 
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F401 

0081 
0081 
0081 
0081 

0061 
0061 
0061 
0061 
0061 

0109 
0109 

0109 
0109 

P Metric 75 Series, 14"-1 5" 130 B C 0151 
SBR P Metric 75. 13"-14" 110 B C 0151 
SBR P Metric 80. 13" 110 B C 0151 
SR365, all sizes 120 8 C 0151 

Five Star Metric 
Five Star Steelbelt, 13" 
Five Star Steelbelt, 14"- IS" 
Four Star All Season, 13" 
Four Star All Season, 14" 
Four Star All Season, 15" 
Four Star Steel Belted, 13" 
Four Star Steel Belted, 

14"-15" 
Three Star, 13" 
Three Star, 14"-15" 

Fastrak Fiberglass Belted 
Fiberglass Belted 
Royal Seal Steel Belted 
Steel Belted 
Steel Belted 
Sieeler Steel Belted 
Tiger Paw All Seasons, 13" 
Tiger Paw All Seasons, all 

other sizes 
Tiger Paw R-60 
Tiger Paw SteeVGiass 

Belted 
180, 165170SR13 
180, all other 70 series 
240, 165HRI3-14 
175HR14 
240, all other sizes 
280, Pl55i80Rl3 
280. 145SRI3 
280, 155SR13-15 
280, all other sizes 

Mach Sixty & Seventy 
Steel Belted 
Sun-n-Snow 
Twin Steel Belted LRR 
XR Steel Belted LRR 

Veltro. except 16SSRI4 

150 B C 
180 B C 
220 B C 
120 B C 
180 B C 
180 B C 
130 B C 
170 B C 

130 8 c 
180 B C 

180 B C 
180 B C 
220 B C 
200 B C 
220 B C 
220 B C 
180 B C 
200 B C 

190 8 c 
220 B C 

150 A 8 
160 A B 
130 A A 
130 A A 
160 A A 
170 B C 
130 A C 
150 A B 
160 A B 

180 B C 
170 B C 
160 B C 
160 ~ c 
160 B C 

150 A B 

Custom Built Aramid, 220 B C 
P215i75 Rl5 

Custom Built Aramid, 180 B C 
P235i75 Rl5 

Custom Built 220 B C 
Steel Belted all season, 210 B C 

P235175 Rl5 
Twin LR78-15 170 B C 
Twin All Seasons, 13" 120 B C 
Twin All Seasons, 14"-15" 170 B C 

American Spirit All Semn 220 8 C 
P Metric 

lPS Steel Belted P Metric, 150 8 C 
13" 

lPS Steel Belted P Metric, 170 B C 
14" 

lPS Steel Belted P Metric. 180 B C 
15" 

LPS Steel Belted R Type, 180 B C 
13" 

lPS Steel Belted R Type, 190 8 C 
14"-15" 

Macho GT 60 Series Alpha 200 B C 
Sentry P Metric, 13" 140 B C 
Sentry P Metric. 14" 160 B C 
Sentry P Metric, 15" 170 B C 
Sentry 13 R 180 B C 
Sentry 15 R 190 B C 

Solution Steel Belted P75 200 B C 
JR78-15 

0061 
0061 
0061 
0061 
0061 
0061 
0109 
0109 

0061 
0061 

0171 
0171 
0171 
0171 
0171 
0171 
0171 
0171 

0171 
0171 

0171 
0171 
0171 
0171 
0171 
0171 
0171 
0171 
0171 

0081 
0081 
0081 
0081 
0081 

F251 

0109 

0109 

0109 
0109 

0109 . 
0109 
0109 

0109 

0036 

0036 

0036 

0036 

0036 

0036 
0036 
0036 
0036 
0036 
0036 

0036 

'Diameter given where available 
"See end of table for mfrs.' names and addresses 

., 
:i -.. 
White 

White 

While 

White 
· While 

White 

Widetrack 
Widetrack 
Widetrack 

Winston 
Winston 
Winston 
Winston 
Winston 
Winston 
Winston 
Winston 

• Winston 
Winston 
Winston 

Winston 
Winston 
Wmston 

Winston 
Winston 
Winston 
Winston 
Winston 

Winston 

Yokohama 
YokPhama 
YokPhama 
Yokohama 

Yolulhama 
Yokohama 

Yokohama 
Yokohama 

Yo~ohama 
Yokohama 
Yolulhama 
YokPhama 
Yokohama 
Yol.ohama 
Yokohama 
Yollohama 

Yokohama 

Zenith 
Zenilh 
Zenith 

.... 
c~ .. ~ - .. 
"'E ..... o ,_ .... 
SoluMn Sleel Belted P75, 

13" 
Solution Steel Belted P75. 

14" 
Solution Steel Belted P75. 

15" & P235'75RI 
Whisper Jet II. Belled, 13" 
Wh1sper Jet II Belted. 14" 
Whisper Jet II Belled, 15" 

Alpha 60 Series 
Alpha 70 Senes 
Alpha 70 Series 

., 
;E ... .. ., --
170 B C 

190 B C 

200 8 c 
140 B C 
160 B C 
170 B C 

200 8 c 
270 B C 
190 B C 

0036 

0036 

0036 

0036 
0036 
0036 

003& 
0036 
0036 

All Season. 13" 110 B C 0061 
All Season, 14"- !5" 130 B C 0061 
All sizes e)tcept 165SRI4 !50 8 B f251 
Californian 160 B C 0081 
Gas Strelthe1 180 B C 00&1 
Glass 150 B C 0061 
Metric Fabric R Type 130 B B F341 
Metric Fabnc 165RI5 120 B B F341 
Metric Fabric 1751!14 l20 B B F341 
Metric Glass. all dia. 120 B C 0119 
Metric 80 Steel, all other 150 A B f251 

R type 
Metric 80 Steel 165RI4 150 B B F251 
Metric 70 Steel l70 Senes JSO A B F251 
Metric 70 Steel 195176 150 A A Fm 

HR14 
185170HR14, 195170 R14 150 A A F251 
60 Series R·R. all sizes 180 B C 0!19 
60 Seri~;s Rayon-Ravon 180 8 C 0081 
70 Series Polys tee! 210 B C 0081 
70 Series Rowl Gran-Trak. 200 B C 0119 

13" 
70Series Rowl Gran-Trak, 220 B C 01 19 

!4"-15" 

Alpha 60 Series. all dia 220 A B f39! 
Alpha 78, 13" - 14" 160 A B F391 
Alpha 78. !4' -15" 180 A C F391 
Metric 70 Senes SR Y887, !60 A B F391 

SRI3"-14" 
R Type SR, all dia. 160 A B f391 
Steel Belted 145SR13, 160 B B F391 

165SRI3, 165170SRI3. 
183170SR 13-14, 
175SR14. 195170SR 14 

165170SR!3 !60 B B F391 
175170SR13. 185170SR13, 160 A B f391 

195170SRI4 
60 Senes Y885 Alpha 180 A B F39l 
70 Series Y35I Y861 160 B 8 F391 
70 Series Y882 Y885 160 8 8 F391 
70 Series Y887 )60 A 8 F391 
75 Series Y858 P Meine !80 A C F391 
78 Series Y850 Alpha 160 B B f39l 
78 Series Y858 Alpha 180 A C F391 
82 Senes Y865 Y867 160 B 8 F391 

Y350 
82 Series Y891 160 A 8 F391 

Air Season, 13" 
All Season. 14" 
All Season. 15' 

140 B C 0036 
150 B C 0036 
180 B C 0036 

WHO MAKES THEM 
Domestic tire manufacturers by code (see table I: 

· 0011 Armstrong, New Haven CT 06507; 0021 Cooper, 
Findlay OH 45840; 0036 Deyton, Akron OH 44319; 0051 
Dunlop, Buffalo NY 14240; 0061 Firestone, Akron OH 
44317; 0071 General, Akron OH 44329; 0081 B. F. Good­
rich, Akron OH 44318; 0091 Goodyear, Akron OH 44316; 
0109 Kelly Springfield, Cumberland MD 21502; 0119 
Lea, 1100 E. Hector St., Conshohocken PA 19428; 0 121 
McCreary, 1soo·w. Washington St., Indiana PA 15701; 
0 141 Michelin, Box 1007, New Hyde Park NY 11043; 
0151 Mohawk, Hudson OH 44236; 0 171 Uniroyal, 6600 
E. Jefferson Ave., Detroit Ml 48232; 0181 Int ernational 
Rubber Industri es, 2500 Grassland Or., Louisville KY 
40299. 
Foreign tire manufacturers and distribut ors : 
F211 Avon, Peterson Associates, Inc., 587 Summit Or .. 
Orange CT 06477; F221 Alliance. Solcoor, Inc., 415 Mad­
ison Ave., New York NY 10017; F231 Barum, Bomon 
Automotive Ltd., 1855 Soul. Industrial, Chomedey, 
Laval, Quebec, Canada H7S 1 P5; F241 Brldgestona. 
2160 W. 190 St., Torrance CA 90504; F251 Caat. S.p.A. 
Pneumatici, Casella Postale 509, 10100 Torino, Italy; 
F261 Continental, 1200Wall St, W., Lyndhurst NJ 07071 ; 
F271 Glslavad, Products-From-Sweden, Inc., Rt. 22, Pat· 
terson NY 12563; F281 Kleber, The French Tire. 615 
Franklin Turnpike, Ridgewood NJ 07450; F311 Ohtau, 
9·1 Kawaharacho, lzumi-Ohtsu Osaka. Japan; F321 
Phoenix. Meon Inc .. 221-26 Merrick Blvd., Jamaica NY 
11413; F331 Plralli, Six Ram Ridge Rd., Spring Valley NY 
10977; F341 Semperlt. 156 Ludlow Ave., Northvale NJ 
07647; F391 Yokohama, 1530 Church Rd., Montebello 
CA 90640; F401 Toyo, 3136 E. Victoria St., Compton CA 
90221 ; F421 Okamoto Rlken, J. N. Ceazan Co., Carson 
CA 90749; F432 Hankook. Aurora Tires. Hyosung Inc .. 
One Penn Plaza. New York NY 10001 ; F433 Fulda. 1100 
E, Hector St., Conshohocken PA 19428. 

Car transmitter 
sends digital data 
to speed servicing 

Dread waiting in long lines of cars for 
maintenance at your local dealer? A 
miniature radio transmitter installed 
in your car and a computer at your 
dealer's service center may cut wait­
ing time in the future. The transmit­
ter-computer concept, besides helping 
you get to work on time, may also be 
used to help pinpoint problems in your 
car, operate ticketless parking sys­
tems, or alert police that a vehicle is 
stolen. 

GM's service-development center 
has been testing small, fist-size elec­
tronic modules that would be installed 
by dealers. As a car approached the 
dealer's service entrance, the radio 

· module would activate a computer at 
the dealership with a coded digital sig­
nal. By the time you drove in, the com­
puter would have printed out your 
name, the vehicle identification num­
ber, a repair order, your car's repair 
history, a maintenance "menu," plus 
possible recall modifications needed. 
Instead of waiti~g for someone to look 
up all that information about your car 
and write out an order, you could be on 
your way in minutes. · 

"We're also working on a number of 
systems to improve a customer's abil­
ity to explain the symptoms his car is 
exhibiting so they can be properly 
diagnosed, as w~ll as new equipment 
to help in the diagnosis," said S. Ted 
Parker, director of service research at 
the center. 

One of these slightly more complex 
systems would tie the transmitter 
module into the C-4 microcomputer 
now standard on GM cai:s. Service per­
sonnel would then also have data on 
existing engine conditions, mileage, 
and emissions. The modules for the 
tests are built by Symtec, Inc .. (South­
field, Mich.), and can be made "smart­
er" by altering their digital circuits. 

Symtec believes its hardware wou~d 
also work with ticketless parking sys­
tems. Instead of looking for a parking 
stub (which you might have mis­
placed), you would tap a confidentia:I 
code into a keypad to raise the exit 
gate, thus preventing unauthorized 
persons from using your car. The sys­
tem could provide automatic billing, 
too. 

With the ignition on, your car would 
transmit its identification number 
constantly. If you reported your car 
stolen, sensors monitored by police 
could identify it.-John Free 
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ffi leisure-home pion 

hOs solar · Collectors built in 

By AL LEES 

The south wall of this snugly designed lodge that we com­
missioned from architect Samuel Paul is almost entirely 
glass, to capture solar heat: What isn't double-glazed win­
dow area is filled with a dozen homemade, built-in air col­
lectors, set between the 2 x 6 studs. And when winter's 
past, the system isn't mothballed: through thermosiphon­
ing action, it cools the house in hot weather. 

But as a winter retreat this house is especially shrewd. 
Those big south-facing windows yield direct heat gain, 

HaH-scale model was built by 
architect to demonstrate the 
vent system: When room-side 
upper vent (above) is pushed 
shut, outside vent (top right) 
opens. Bottom vent (right) 
takes in room air near floor; 
its louvers are dosed at 
night during the ~inter. 

HC)w to order your plans 
One set of detailed, professionally drawn blueprints for this 
house is $85; five sets (for construction, f inancing, obtaining per­
mits), $115; materials list and specifications included at no extra 
cost. An additional mirror-reverse print can be ordered for $10. 
Address orders or queries to Homes for Living, Inc. (specify 
Ridgewood P!an), 107-40 Queens Blvd., Forest Hills, N.Y. 11375. 
Add $3 to all orders for postage and handling. 

116 1 POPU LAR SCIENCE 

while the collector panels that flank them encourage cir­
culation of sun-warmed air throughout the house. Win­
dows are kept to a bare minimum in other walls, where the 
2x6 framing (24" o.c.) allows for a full 5W' of fiberglass 
(R-19). Ceilings are insulated to R-30. 

The wall collectors are easily made on the spot from ordi­
nary building materials. Or you could prefab them in your 
home shop and truck them to your country site. Only the 
mechanically linked upper vents would have to be fabri­
cated by a sheet-metal shop. The other components are 
stock items or easily made from the detailed plans. D1l 

.,. . 
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1) Exterior vent has 
hinged flap l inked to 
one inside. 2) For 
heat, outside f lap is 
shut, inside open; for 
cooling, the reverse. 
3) Adjustable louvers: 
open for heating or~ 
cooling but shut to · 
prevent loss of room 
heat on w inter nights. 
4) Exterior glazing. 5) _ __,..~~ 
Air space. 6) Absorb· 
er plate- black-painted 
sheet metal. 7) 2" rigid 
insulation. 8) Sheet· 
rock or other interior 
f inish. 9) Cool-air flow. 
10) Warm-air flow. 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 

Slick bus stop 
Graffiti writers will find it 
hard to deface this modular 
bus shelter. The glazing is 
GE's Margard sheet, a super­
hard plastic. With its new 
coating, the plastic has a 
glass-like finish that keeps 
stickers, paint, and other 
graffiti from permanently ad­
hering to its surface. 

Bike hang-up 
No place to park your bike? 
Put it on the wall - or on the 
ceiling. The 20-gauge-steel 

Bike-up rack is a simple 
channel with a special lock­

ing pin that holds the bike 
securely. Tires up to P/4 in. 
wide fit in the $17 rack. La­

maca Enterprises, 28 Round-
hay Dr., Ottawa, Ont. 

K2G 1B5. 

Safety knife 
Pressing a button releases 
this hunting knife from its 
safety sheath. The index fin­
ger slides easily into the but­
ton hole as the user with­
draws the knife. The pistol­
grip handle protects the hand 
and steadies the blade. 
Hanses, Borganasvagen 20, 
781 00 Borlange, Sweden. 

World traveler 
The aluminum coating on 
this laminated-nylon balloon 
reflects up to 80 percent of 
the sun's rays-important be­
cause overheating would en­
danger the 60-ft.-high, heli­
um-filled balloon. The British 
craft is being readied for a 
nonstop, 20-day, globe-cir­
cling flight. 

Speedy tractor 
Tranter's newest dual-duty 
tractor not only hits 60 mph 
on the highway but can also 
haul a 12-ton trailer. An 80-
hp Perkins diesel and a 10-
speed transmission with auto 
torque-sensing differential 
lock make it possible. Tran­
tor, Sandford Lane, Manches­
ter M19 3FX, England. 

i ,. 
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Heat-loss meter 
Using direct-contact instru­
ments to measure hHat 
losses from outside •:an be 
tricky. The A-value meter 
uses infrared energy for no­
contact readings of ~;urface 
temperatures, and converts 
the data to A-values. Barnes 
Engineering, 30 Commerce 
Rd., Stamford, Conn . 06904. 

39 mpg at 155 mph 
To shatter the diesel-car 

speed record, the Aerody­
namic Research VW hit 215.4 
mph- and it's been clocked at 
225 mph. The car has retract-

able wings to balance h igh­
speed lifting forces. The 

engine is a turbocharged 2.4-
liter VW diesel. Mpg is 39 at 

155-mph cruising speed. 

Bike computer 
The dual-display Cycomp 
gives bikers speed, distance, 
and time data. An electronic 
sensor clipped to the fork 
monitors two spoke-mounted 
magnets and feeds data to a 
microprocessor inside the 
unit. It's about $60. Maker: 
Halfords Ltd., Redditch, 
Worcs. B98 ODE, ~ngland. 

Competing trainers 
Twin turbine engines power 
these two planes, designed 
to replace the Air Force's ag­
ing Cessna T-37 jet trainer. 
The competing designs also 
have side-by-side seating for 
instructor and student. The 
Vought design (left) features 
a T-tail and has the distinc­
tive ducted fans first used on 
Germany's VFW Fantrainer 
(P.S, Mar. '77). The ducted 
fans give fuel economy and 
reduce operating noise lev­
els, says Vought. The Rock­
well design (below, left) has 
a mid-mounted elevator and 
turbofan engines. Rockwell 
has conducted three wind­
tunnel tests and built a full ­
scale, engineering mock-up 
of this design. 

Sky crane 
The hybrid Cyclo-crane has a 
helium-supported body stud­
ded with T-shaped airfoil/ro­
tor assemblies. The foils pro­
vide lift when hovering, then 
swivel to give forward thrust 
in flight. The craft lifts twice 
as much as a helicopter but 
is much cheaper, says DC As­
sociates, Inc., Bozman, Md. 



New 

Double· dome 
When completed, M9nterey 

One will be the world's most 
energy-efficient home, claims 
Monterey Domes (Box 5621-

A, Riverside, Calif. 92517). 
The double-dome house has 
advanced passive and active 
solar heating systems. Rigid 
foam insulation gives walls 

an A-value of 30. 

I. 
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Mini-planetarium 
To c!"lart the stars with the 
Bowl of Night, adjust inner 

and outer rims so your star­
gazing time matches the 

date. The inner bowl rotates, 
displaying the stars you 

should see. The 14-in.-dia. 
blue acrylic bowl costs $63 
from GL Ent., 185 Main St., 

Port Washington, N.Y. 11050. 

-· 
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Sub shooter . . 
A new antisubmarine torpe­
do shoots out of the triple­
tube launcher aboard a Navy · 
torpedo test ship. The Ad- ·· 
vanced Lightweight Torpedo, 
made by McDonnell Douglas 
Co., can also be launched 
from helicopters and "planes. 
The tests took place off Key­
port, Wash. 

Pitted mitt 
Hundreds of tiny pits in the 
palm of the Dimple Pocket 

Glove brake a spinning ball 
to a quick stop, says "the 
maker. The dimples also 

make the glove more supple, 
so it conforms better to the 

hand. SSK America, 17101 S. 
Central Ave., Carson, Calif. 

90746. 

Electric doormat . 
Stride across this mat and 
moving belts of bristles 
brush dirt off your shoes­
without tripping you . The 
belts are looped over sepa­
rate pulleys alternately 
mounted on counterrotating 
drums on each side of the 
mat. A . Schmidt (2214 Ho­
henlockstedt, Postfach 40, 
Germany) developed it. 

Elegant electric 
The sleek sports-car exterior 
hides a 19-hp electric motor 
and 24 six-volt lead-acid bat­
teries. A microprocessor reg­
ulates power flow aboard the 
prototype Exar-1 car, which 
has a cruising range of 75 
miles at 55 mph, says its 
rnaker, Amectran (900 Twin 
Towers S., Dallas, Tex. 
75247). 

' 
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IN BOATING 
BY SUSAN RENNER-SMITI-

Comfy canoe 
Want to explore wilderness 
waters in comfort? The Dol-
phin's concealed, foot-con­

trolled electric motor scoots 
the craft along at a silent 10 

mph. Swiveling bucket seats 
and wide sunshades help ca-

noeists relax. $995. Dolphin 
Products, Box 230, Wabasha, 

Minn. 55981. 

Talking navigator 
"Good morning, Captain," 
says a brisk male voice when 
you turn on Texas Instru­
ments' Loran C 9900. Then, 
at preset intervals, the Loran 
announces its navigational 
readings. Tl's add-on Speech 
Option module comes with 
speaker (left), costs 5>695. 

Portable alarm 
No wires or sensors needed­
the M-300's transceiver gen­
erates microwaves to detect 

motion within a 1 5-ft.-wide 
area. Once tripped, the alarm 

sounds for four minutes, 
then resets itself. $395. SOC, 

33 Rustic Gate Lane, Dix 
Hills, N.Y. 11746. 

Flying board 
Engineered for racing, the 
Typhoon's unique, one-piece 
hull encloses a molded foam 
core. The combination gives 
the board minimum drag and 
maximum flotat ion, accord­
ing to Surf-sailing Interna­
tional, 9 Davies Ave., Toron­
to, Ont. M4M 2A6. $1,150 . 

Practical dinghy 
For extra stability, the new 
Harbormate dinghy has a tri­
hull design w ith a flat aft sec­
tion for easier towing. For 
safety, the eight-ft. fiberglass 
dinghy has more foam flota­
tion than the Coast Guard re­
quires. $477. Howmar, 29 
Mack Dr., Edison, N.J. 08817. 
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IN TOOLS 
BY PAUL BOLON 

Spline cutter 
Minilo's carbide-tip, four-inch 
b lade accurately cuts sloped 

grooves for joining boards, 
cabinets, or furniture. Dried­

beech, elliptical-shaped 
splines are sold in three sizes 

to match the depth of cut. 
Price of the cutter: $580. 

Colonial Saw, 100 Pembroke, 
Kingston, Mass. 02364. 
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Nose grinder 
You can sand curves and 
hard-to-reach spots on cars, 
furniture, or castings with 
Makita's open-end sander. 
The double-insulated Model 
9030 lists for $120, including 
10 1 1/e-by-21-inch abrasive 
belts in five grits. Makita, 650 
Hadley Rd., So. Plainfield, 
N.J. 07080. 

Bit keeper 
Drillminder clips onto your 

drill's cord to keep drill bits 
handy. To get a bit, you ro-

tate the hole in the top to the 
desired size and tip the case. 
Bits range from 1.Ae to 1/4 inch 
by 64ths. It's about $17. Mak-

er: Hanson Inc., 220 Brooks, 
Worcester, Mass. 01606. 

Versatile vise 
No room for a workbench or 
regular vises? The Zyliss vise 
(at left and above) could be 
just what you need. Weigh­
ing just 10 pounds, it's porta­
ble, stowable, and mounts 
quickly on most tables. With 
separate turning centers and 
an extra end stop, the Zyliss 
can hold long pieces for saw­
ing, planing, or gluing. The 
basic vise can be used off the 
table like a C-clamp, or con­
verted to a bar clamp, carv­
ing hold-down, or even a 
jack. The Swiss-made alumi­
num-alloy vise is uncondi­
tionally guaranteed by Clark 
Products (173 W. Arrow 
Highway, Glendora, Calif. 
91740). Price: $135. 

Saw rasp 
You can't clog this rasp, says 
Woodline (1004 Central, Ala­
meda, Calif. 94501 ). The Jap­
anese cutter, made of hack­
saw blades, has two cutting 
sides, coarse and fine, that 
cut and clear debris from soft 
metals and plastics as well as 
wood. A locknut secures the 
handle to the rasp. It's 
$10.95. 

Copyngh 
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IN HOME 
IMPROVEMENT 
BY PAUL BOLON 

Stylish barbecue 
Watch your meat sizzle 
through the tempered-glass 
window on Charmglow's Av­
anti grill. The LP grill also 
has a heat indicator and a 
fuel gauge. Twin-burner 
Model 824E sells for $400. 
Maker: Charmglow Products, 
Box 127, Bristol, Wis. 53104. 

Environment 
Water jets sprinkle you, sun 

lamps tan you, and fans cre­
ate warm breezes to dry you 
in Kohler's Habitat, one of its 

new enclosures IPS, May 
'77]. All weathers, plus ste­

reo, are push-button con­
trolled. It's $5,285 without a 

steam option. 

Carrying apron 
Save your arms for better 
things-the shoulder straps 
on this carrying apron from 
R&R Canvas (429 S. Wilbur, 
Syracuse, N.Y. 13204) trans­
fer the weight of firewood or 
other bulky items to your 
body. The apron is heavy ny­
lon duck with seat-belt web­
bing straps. It's $10.95. 

I . I 
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Reusable caulking 
Dow's silicone sealants now 
come in resealable cartridges. 
For storage, the nozzle un­
screws and is replaced by a 
threaded cap for a fresh, 
tight seal, Dow says. Sealant 
that remains in the nozzle 
is easily removed after it 
cures. 

Gazebo kit 
Two hours is all it takes to 
assemble a prefabricated red­
wood gazebo kit with screws 
or bolts, claims California 
Lattice Co. (616 N. Eckhoff, 
Orange, Calif. 92668). There 
are three styles to choose 
from in eight-, 11-, and 13-
foot diameters. Price: about 
$900 for an eight-foot model. 
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New 
IN 
ElECTRONICS 
BY WILLIAM J . HAWKINS 

Weather watcher 
Forecast the weather wrong 
just once and you're consid­

ered an amateur weather­
man. Do it all the time, and 
you're a meteorologist. To 
help you, here's the Heath 

digital barometer kit. The dis-
play shows pressure in 

inches or millibars and plots 
rate of change. It's $240 from 
Heath, Benton Harbor, Mich. 

Easy writer 
Just type. The Zenith word 
processor does the rest: Line 
centering, justification, and 
formatting are automatic; on­
screen editing Is simple. The 
final document can be saved 
on disk or put on paper with 
an optional printer. It's 
$3,290. 

Gentle waker 
At last, a clock radio with 
compassion : GE's Grad-U­
Wake starts your day with 
music or an alarm, but softly, 
and slowly builds up to nor­
mal volume. The keyboard 
lets you program snooze 
times and a second alarm 
time for weekends when 
even slow is too fast. It's $80. 

Built-on amp 
Mount this 13/4-inch-deep by 
5V2-inch-dia. dual-cone speak­
er in your car door or kick 
panel and you won't need an 
amplifier to power it-a 30-
watt amp is already attached. 
The two-speaker system 
costs $138 from Sound Barri­
er, East Dominguez St., Car­
son, Calif. 90746. 
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Dual use 
Push a button and this DC to 
10-mHz triggered scope be­
comes an in-circuit compo­
nent tester as well. It's good 
for bench work, but, at just 
4.5 by eight by 1 ~ inches, it's 
useful for field service too. 
And, at $405, it might fit your 
budget. Hameg, 88-90 Harbor 
Rd., Port Washington, N.Y . 

• lt O 

0 

•• 
Auto deck 

• 

The microprocessor inside 
the Akai GX-F95 cassette 
deck makes it easy to use: 
Bias, equalization, and sensi­
tivity levels are set automati­
cally. And the unit will start 
at a preset t ime, rewind, and 
replay, without your help. All 
you do is select the music­
and pay for it : $1,195. 

Two views 
Look into the electronic view­
finder of the Zenith VC1600 
video camera and you get 
the whole picture-and more. 
A CRT shows the scene and 
special waveforms, allowing 
you to precisely set light lev­
el and color. It comes with 
6:1 macro-zoom lens, mike, 
and power supply. $1 ,150. 

Copyngh Pd rna. 
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Jeep/Toyota top 
Husky's Panorama Surveyor 
convertible tops for Jeep and 
Toyota 4WD vehicles have 
wrap-around windows, are 
mildew-resistant, and are 
available with a tinted sun· 
roof and windows. Prices 
start at $325. Husky Products 
Co., Box 1119, Longmont, 
Colo. 80501. 

Mpg/fuel monitor 
Maximiser observeS' road 
speed and fuel flow to give 
continuous readouts of mpg 
or fuel consumption for a 
complete trip or any portion 
of one. It automatically 
switches off in stop-and-go 
traffic so it won't distract 
you. Mobelec Ltd., Oxted, 
Surrey, England. 

• 
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Shifty clock 
You could have time in your 
hands with the Time 0' Day 

gear-shift clock. Its hand­
rubbed black walnut body in-

corporates a quartz clock 
with LCD display for time, 

date, and month. $30. Cre­
ative Products, Inc., 1426-B 

Ritchey, Santa Ana, Calif. 
92705. 

Back supporter 
The Mark-Fore Back-Aide 
seat is designed to counter 
lower back pain and fatigue 
caused by poorly designed 
automotive seats. It's adjust­
able for curvature, firmness, 
height, and tilt. Price: $49.95. 
Nepsco, Inc., 53 Jeffrey Ave., 
Holliston, Mass. 01746 . 

' • 
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All-season tire 
The unique "interior bloc" 
tread design is said to give . 
the JCPenney Mileage-maker 
XP steel-belted radial extra 
performance in all kinds of 
weather. It comes in sizes to 
fit most domestic cars, plus 
many imports. Prices start at 
$39. 

Datsun cap 
Ayr-Way's cap for long- or 
short-bed Datsun pickups has 
a fiberglass body and door, 
screened sliding windows, 
dome light, insulated roof, 
and molded-in rear spoiler. 
Price: $642. Ayr-way Ind., 
Inc., Box 426, Kendallville, 
Ind. 46755. 

. . 
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quicK -cures two cords 

Sun-bake your logs for 
early-season fires 

By JEFFREY MILSTEIN 

If you gather and split wood this 
spring, will it be dry enough for your 
stove or fireplace when the first cold 
snap hits? Probably not. Even short, 
split logs need up to six months to 
reach an acceptable moisture level 
(less than 25 percent). 

But there's a way to accelerate the 
process: Put the sun to work by build­
ing a shed from clear FRP. A solar 
wood dryer can cut your drying time 
by 50 percent or more. 

In my design, dry air enters the 
shed through the gap between the 
walls and ground, picks up heat and 
moisture as it circulates around two 
cords of sun-warmed logs, and exits as 
moist air through the top vents. 

I used Filon's Type 416 Standard 
Clear corrugated panels in the six-oz.­
per-sq.-ft. weight. You could use 
lighter material if snow loads aren't a 
problem; for very heavy loads, frame 
the roof with 2x4's. My panels cost 
about $200, and I spent an additional 
$125 on lumber and hardware. 

The hinges on the walls let you fold 
the shed for storage or relocation. The 
two cross-buck doors hang from an 
aluminum track. Treat or paint all 
wood before attaching Filon. When 
fastening the panels, I didn't use the 
customary filler strips. Thjs allows 
greater air circulation, but it means 
you ~ust nail through the corruga­
tion bottoms. Common nails are okay 
for walls, but on the roof use nails 
with neoprene washers to prevent 
leaks. Follow the panel overlap pat­
tern (drawing) for a proper fit. mJ 
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Six stakes hold dryer 
walls three to five inches 
above ground. After po­
sitioning them, move 
frame away so you can 
swing clear (above). To 
fasten panels (right), 
predrill holes at bottom 
of corrugations; carriage 
bolt makes good nailset. 
If you overdrive, Filon 
will craze, so practice on 
scrap. Space nails every 
other corrugation along 
edges, every third one 
across center. On verti­
cals, nail every eight to 
10 inches. For roof pan­
els, use Filon nails with 
neoprene washer for a 
tight seal. 
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Cutto fit precisely, Armstrong's Villa ltalia 
pattern vinyl flooring goes down without 
trauma. Perfect cut is due to the new Trim 
and Fit kit. It works with all Armstrong DIY 
flooring, including the Premier Sundial 
Solarian (about $16.50 per square yard) 
shown here and Tredway (about $10.25). 
Both flooring lines need fastening only at 
the edges. The $6 kit is available from 
Armstrong dealers. 

Elegant Congoleum Contempora f looring 
needs no tacking at the edges. The flexi­
ble, easily handled flooring is designed 
especially for do-it-yourself installation. 
Branham Crest (the pattern shown) 
comes in five colors, as do two other pat­
terns: Emerald Glen, a natural stone look, 
and Legacy, a ceramic-tile-like design. 
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Two major manufacturers 
offer a clever new kit 
and flexible flooring 

By SUSAN RENNER-SMITH 

A gleaming expanse of sheet vinyl can 
revitalize the appearance of a room. It 
can also unify two a.djacent areas such 
as a kitchen and family room. Today's 
deep-cushioned, no-wax sheet floor­
ings offer the adde4 bonuses of com­
fort and easy maintenance. And' in­
stallation no longer means wrestling 
with adhesive and trowel- many 
sheet-vinyl floors need cement (or sta­
ples) only on the perimeter to keep 
edges from rolling. (Seams, of course, 
must be cemented, too.) 

With all these benefits, why have 
many homeownere~ chosen self-stick 

vinyl tiles over the often more elegant 
and comfortable sheet-vinyl floors? 

Fear of messing up-and of messes. 
Do-it-yourselfers dread the wrong cut, 
the slip of the knife that leaves a gap 
where vinyl is meant to flow smoothly 
around cabinet or stove. They're also 
fearful of a bungled cement job, or 
even of undertaking an arduous sta­
pling job. 

Now both Armstrong and Congo­
leum have introduced products that 
can help allay these fears- and make 
laying sheet-vinyl flooring easier 
even for the most timid among do-it­
yourselfers. 

Armstrong's Trim and Fit kit sup­
plies a number of simple tools to solve 
some nagging installation problems. 
It can be surprisingly difficult, for 
example, to find or piece together 
enough paper to make a room-size pat­
tern. Trying to tape wrapping paper or 

newspapers into a large enough piece 
is frustrating and almost ensures a 
sloppy pattern- and probably a cut­
ting mistake. So one of the most 
important components of the Arm­
strong kit is a giant, 12-by-15-foot 
sheet of paper for pattern-making. 

l3oth tracing and transfer tools also 
come with the kit. These unique tools 
make it easy to use the paper pattern 
as a guide for final cutting (see pho­
tos). The kit also includes a pen, a 
blade that converts the transfer tool to 
a utility knife, and instructions. 

Flexible flooring 
By eliminating even the steps 

needed to secure the edges, Congo­
leum has broken the last barrier to 
easy installation of sheet-vinyl floor­
ing. Contempora, Congoleum's new­
est line of sheet vinyl, needs no edge-

Continued 

Room-size paper pattern from Armstrong's kit (top left) need be 
cut only to within % in. from walls and protrusions. Running the 
tracing tool (top right) along the walls creates an exact outline of 
the room, minus one inch. With the pattern laid on top of the 
flooring, the inside edge of the transfer tool (above left) is then 

lined up with the line marked on the paper. Tracing along the 
outer edge of the transfer tool makes up for the missing inch. 
Attaching its blade converts the tool to a knife designed espe­
cially for following the room outline drawn on the vinyl (above 
right). Once cut, it's a simple matter to lay the floor. 



stapling or cementing (except at 
seams). 

The new flooring, says Congoleum, 
lies fiat without adhesive and' neither 
curls at the edges nor shrinks after 
being laid. Its construction prevents 
cracks and ridges from showing 
through the vinyl and gives a smooth, 
ftat fit that floats over most subfloor 
irregularities. For this rea&on, claims 
Congoleum, little or no preparation of 
the subfloor is needed- it simply must 

• 

E1 
.. 

be dry and structurally sound. Suit· 
able subfloors include all grades of :t 

concrete, and even cushioned vinyl 
floors . . 

Though strong and durable, the 
flooring is also flexible. Contempora 
can even be folded or bent for short 
periods.oftime without damage. This 
mak~s it easier to handle during 
installation. In fact, says Congoleum, 
you need not precut Contempora- just 
lay it in a room and cut to fit (see pho· 
tos op this page). · 

This convenience, of course, adds to 
the price. The new Contempora costs 
about $18.95 per square yard-but 
you do save the price !)f cement and 
the time spent using it. ail 
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To install Contempora, simply lay the 
flooring down, allowing edges to lap up 
onto the walls ( 1 ). With a straightedge and 
utility knife, trim excess flooring one­
quarter inch away from the wall to allow 
for subfloor expansion (2). (Cove molding 
can be adjjed for a finished look.) At cor­
ners, make diagonal cuts until tt'le flooring 

I 

I 
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r 

. . . 

slips down into place. At doors you can 
make a series of slits in the excess mate­
rial, then press the vinyl flat against the 
floor and trim off at the crease (3). Or you 
can first undercut door trim w ith a hand 
saw (4). (A sheet of cardboard will pro­
tect flooring.) Then simp'ly shove the 
rough-cut vinyl under the door trim (5). 

..... 
• 
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What M~akes the Shopsntith MARK V 
a Better Buy for a Serious 
Craftsman than a . Whole 
Worksh~op Full of Costly 
Single Purpose Tools? 
Here are seven reasons that 
make the MARK V a better 
buy: 

REASON 1. With the MARK V 
you can have t:he complete 
home· shop to do accurate 
woodworking fo•· considerably 
less than you would expect to 
pay for comp;llrable single 
purpose tools. TI1at's because it 
gives you the five most needed 
woodworking tools-a 10" table 
saw, a 16Yl" vertical drill press, a 
horizontal boring machine, a 34" 
lathe and a 12" disc sander-all in 
one compact unit. 

REASON 2. You can do more 
with the MARK V than you 
can with single purpose tools. 
It lets you "share" features of one 
tool to enhance the capabilities of 
another. Because of this 
advantage, you can perform jobs 
with precision that's just not 
possible with i~di vidual tools. 

REASON 3. The :MARK V takes 
up. far less room than 
individual tools. In fact, it takes 
up less space than a bike (2'x 6'). 
So you can have a lot of shop even 
if you don't have a lot of space. 
REASON 4. The precision's 
built right into the MARK V. 
The control is built into your unit. 
So you make fewer mistakes ... 
waste less materials ... have more 
successful projects in less time. 

REASON 5. Your MARK V 
workshop grow~. with you. As 
you learn more skills and develop 
more needs, you can add other 
Shopsmith tools and accessories 
to your system .. . and they all run 
off your MARK V motor. So they 
cost less than buying individual 
tools. 

It's a ve rtical 
drill press. 

The Shopsmith 
MARK V-

the tool to start with ... 
the system you grow with! 

It's a horizontal 
boring machine. 

It's a disc sand~r. 

It's a lathe. 

REASON 6. The Shopsmith 
MARK V is easy to learn and 
convert. It comes with home 
study manual and text that makes 
it simple to use. . . even for a 
beginner. And after only an 
hour's practice you'll be able to 
change from function to function 
in only 30 to 90 seconds. 

REASON 7. Over 250,000 
MARK V's have been 
purchased since the machine 
was introduced ... and nearly 
all are still in operation today. 

It's a table saw. 

The Shopsmith MARK V is built 
to last a lifetime. 

Send for FREE Information 
We'll send you all the 
information you need on the 
amazing 5-in-1 MARK V 
absolutely FREE and without 
obligation. We'll also tell you 
how you can actually test-use this 
remarkable machine in your own 
home for 30 days without risking 
a penny! Just mail the coupon for 
the free facts today! 

FILL IN, DETACH AND MAIL 

r-- -----------------------------------------------: 
! Shopsmith Inc. i 
I I 
1 The Home Workshop Company 1 
1 750 Center Drive, Vandalia, Ohio 45377 Dept. 352E 1 
I · I 
I I 

: 0 YES! Please mail me your FREE Information Kit on the : 
I Shopsmith MARK V, and facts about Shopsmith's exclusive 30- 1 
: day Money Back Guarantee. I understand there is no obligation. : 
I I 

I Nam~ ------------------------------------ I I I 
I I 
I Addr~ss ------------------ I 
I I 
I I 
I City ------------------- I 
I I 
1 

State -------------- Zip---- I I I 
I I 

'----------------·--------------------------------------------------------------------Copynghted matenal 



Roof tile paves this 

.. 

Setting salvaged·tile in a mortar bed 
produces a low-cost, one-step patio 

By ALDO P. BIAGIOTTI 

Like many homeowners, I had always wanted a patio. 
What better · place to relax on summer evenings? Since I 
was afraid a mason would trowel my wallet as fiat as the 
mortar, I decided to try the job myself. 

I checked on the possibility of flagstone, and the price 
sent me scurrying for a reasonably priced substitute. An 
acquaintance had a stack of red slate roof tiles, eight by 
four by 1/ 4 inch thick, and suggested I use them. I did, and 
the results have proved practical and pleasing. 

After determining the size and outline of the new patio, I 
removed soil behind the house so when the tiles were set in 
a three-inch mortar bed they would finish about even with 
the threshold of the c~llar door. I dug out enough earth to 
ensure a pitch of about one inch across the patio's width to 
c~rry off the rain. I also dug a narrow trench about l 1/2 feet 
down at the outside edge of the patio to reach below the 
frost line. 

Next I built a perimeter frame of2 x 4's with another 2 x 4 
down the middle to divide the frame, since I planned to lay 
only half of the patio in a day. I used a level to set the pitch 
of the frame and braced it with stakes. The frame and mid­
dle board would serve as a guide to keep the tiles straight 
on the pitch away from the.house. 
· After the form was in place', I ~ade the mortar by mixing 
Portland cement with sand,. then adding water. I mixed 40 
shovelfuls of sand With each 94-lb. bag of cement, a ratio of 
about two or three units of sand to one of cement. Mixing in 
a fiat-bottom inortar tub was a little easier than in the . . 
wheelbarrow, which I used to move the fresh mix. 

I dumped the first load of mortar in a lower-corner and 
distributed it roughly with a shovel, tamping it firmly into 
the perimeter trench as well. Then I used a trowel to bring 
the mortar flush with a guide board laid across the frame. I 
set the first tile in the mortar, tapping with the trowel 
handle until it was settled firmly and fiat under the guide 
board. I took advantage of the two holes in the tile to anchor 
it firmly with a couple of galvanized nails tapped into the 
mortar. If it was too difficult to settle a tile low enough, I 
picked it up and removed a little mortar; if the tile was too 
low, I added mortar. Another way to lay tile is to pour a 
concrete slab or lay a gravel bed first, and set slate, brick, 
or stone in a thinner bed of mortar on top. I decided to do the 
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Smoothing the mortar between tiles with a jointing tool is 
author Biagiotti (above). The finished patio can be seen on facing 
page. The red slate tiles used were salvaged from roofs of older 
homes in Ridgefield, Conn., where author lives. Salvaged tiles 
are often advertised in local weekly papers. Although the author 
did not use reinforcing wire (since !'lis patio wouldn't carry heavy 
weight, as a driveway would), it's best to include· six-by-six-in. 
wire mesh, or other reinforcement, in any mortar or concrete 
base to help prevent cracking and frost heaving. 
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job in one step, spreading my mortar directly over the 
scraped earth. 

In areas that did not take a full tile, I made the tiles 
smaller by chipping away slowly and carefully with a mor­
tar hammer. Whenever I tried to whack off a large chunk, 
the result was shattered, unusable fragments . 

After laying several tiles, I used a jointing tool to smooth 
the mortar in the one-inch joints. After the tiles were laid 
on one side of the patio, I removed the 2 x 4's next to the 
house and filled the voids with mortar. 

I allowed the first half to cure overnight, sprinkling it 
very lightly with water a few times to aid curing. The next 
day I filled the rest of the frame with tile. For an invest­
mentof$50 for 12 bags of cement, I constructed a patio that 
will bring many years of enjoyment. III! 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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TAKING C~ARE OF .YOUR CAR 

By RAY HILL 

Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 
Science, 380 Madison Ave., New York. N.Y. 10017. We'll pay you $25 
if we use it. If two or more readers send in the same usable tip, the one 
with the earliest postmark w ill be chosen. Sorry, but tips can't be returned. 

Two likely causes of engine stalling when driving away 
A cold engine that stalls when the auto­
matic transmission is. placed in gear may 
have a misadjusted or bad choke kickoff. 

· Remove the air-cleaner top. Watch the 
choke plate when the cold engine starts. It 
should open slightly. If not, adjust the 
kickoff until it opens the plate the small 
amount specified in the shop manual. 
(Some cars have two kickoffs. One opens 
the choke at start-up; the other opens it a 

Bad pickup lead!i 
An engine that turns on and off during 
acceleration may be doing so because of a 
faulty pickup. On so 11e cars, the pickup 
leads touch the distributor housing. 
Breaker-plate movement can eventually 
rub the insulation from the wires, allow­
ing them to ground to the distributor 
housing. To check for a short, disconnect 
the distributor-advance vacuum line, then 
accelerate the engine. If the problem dis­
appears, the leads are probably faulty. 

little more, shortly thereafter.) If the kick­
off linkage doesn't move and the kickoff is 
getting vacuum, the kickoff is bad. 
Replace it. If the choke is okay, check fast­
idle speed with a tachometer. It may be 
too slow. Position the fast-idle cam as 
instructed in the shop manual, and note 
engine rpm. If you find that fast-idle 
speed is wrong, adjust it to the speed 
called for in the shop manual. 

Rough idle 
A bad EGR valve can cause an engine to 
idle roughly. Disconnect the vacuum line 
to the EGR valve and see if the idle 
smooths out. If it does, the problem is in 
the vacuum system leading to the EGR 
valve. If the idle remains rough, shut off 
the engine and remove the EGR valve. 
Inspect it for carbon buildup, and be sure 
it seats properly. If the valve can't be 
cleaned and/or doesn't seat correctly, 
replace it. Be sure to use a new gasket. 

\ 
~ \ 

Check battery hold-down 
An often-neglected item under the hood is 
the battery hold-down. If it's loose, the 
battery can bounce around excessively 
and its life may be shortened. Whenever 
you check the battery-fluid level, try to 
move the battery with your hand. If you 
can move it, tighten the hold-down until 
the battery is secure. If the hold-down is 
missing, as it sometimes is with used 
cars, install a new one. 
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Sinking brake pedal 
Your car's brake pedal slowly goes to the 
floor while you're stopped at a light. 
Releasing the pedal and depressing it 
again results in the same thing. If this hap­
pens to you, an external leak or a bad 
master cylinder could be the cause. Check 
the brake-fluid level in the master cylin­
der. If the fluid level is okay and there are 
no external leaks (at hoses, wheel cylin­
ders, etc.). the master cylinder is probably 
defective. Replace it. 
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WORDLESS WORKSHOP 

By ROY DOTY 
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$50 to Allen Hancock of Portola Valley, Calif., for this idea. Send yours 
(with Social Security No.) tQ Wordless, POPULAR ScrENCE, 380 Madison 
Ave., New York, N.Y. 10017. Only purchased ideas w ill be acknow ledged. 
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bag, vacuum, shred and mulch. Every self-propelled 'Nill also de-thatch. 
A Mulcherizer ,..converts a SNAPPER to a mulching mo........er so your cuttin9!:! 

become lawn food and you don·t have to rake or empty a bag. But unlike 
one-function mulching mo........ers, when your grass gets too tall or lush for 
mulching, your SNAPPER can be returned to a superior bagging mo........er. 

By adding a Snapperizer"'to your SNAPPER, you convert it to a le.af 
shredder and lawn vacuum so you can go over four times as far Yvithout 
emptying the catcher. 

With a Zip Kit"': you can empty cuttings directly into plastic trash bags. 
A Thatcherizer "'converts SNAPPER self- propelled models for removing 1 

thatch which prevents your lawn from getting the air, 
water and food it needs for healthy growth. Even 
more time-saving when used 'Nith a grass catcher. 

You also have the ctdce of trimming closely \AIItrt .. -.... 

a large-capacity rear catcher; six forward speeds on -,......_ 
rear-wheel-drive, self-propelled models; 19" or21 " 
cutting Yvidth; and, 3, 3 Y2, 4 and 5 HP engines. 

See your local SNAPPER dealer, 
the Yellow Pages or write: 

McDonough Power Equipment lrfx 
Mc0onoug1.GA•30253 
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SHOP TA.LK 

By PAUL BOLON 

SUMMER 
SUN 

) 

WINTER 
SUN 

DIRECT ION 

MIRRORED 
OVERHANG "---L 

M IRRORED 
SURFACE~ 

SOLARIUM 

New wrinkle in loop houses 
Passive-solar home~: have always had one 
nagging limitation: Gathering more heat 
inside during the day requires increasing 
the area of glazing, which, in turn, results 
in increased nighttime heat loss since 
glass is a poor insulator. The SunScoop 
concept may be an answer to this dilem­
ma. The SunScoop modifies the simple 
overhang, considerably increasing the 
"window" area of solar collection without 
increasing the area of glass. 

The SunScoop s·ccomplishes this by 
adding low-angle mirrored surfaces in 
front of a window and making the under­
side of the overhang reflective, too (see 
drawing above). In winter, when the sun is 
low in the sky, the window receives direct 
light plus sunlight reflected from the sur­
faces in front of the wi!1dow. The window 
and glass are also s.et at an angle to min~ 

imize reflective losses when the sun 
shines directly on i·: in winter. 

If the mirrored ~urfaces are optimally 
aligned to the sun (a function of the lati­
tude at the site), the SunScoop almost 
doubles the amount of solar energy that 
would normally erter the window, says 
Gerald Kitzmann, president of Salgary 
Corp. and origina·:or of the SunScoop 
idea. According to Kitzmann, this extra 
energy gain is enough to meet the total 
heating needs of a home or other building 
throughout the entire year. As you can see 
in the graph (right) from Salgary Corp., 

P L ENUM 

UPPER FLOOR 

the curve of the solar input from the Sun­
Scoop closely follows and exceeds the 
heating needs of a house, slowly turning 
off in warmer months. 

Salgary Corp. has applied the Sun­
Scoop exclusively to double-shell, or 
loop, houses ("Double-Shell Solar 
House," PS, Dec. '79). In these designs the 
SunScoop is in the top floor or attic along 
the entire length of the house and func­
tions as a "solar amplifier," says Kitz­
mann. Air heated by the sun behind an 
all-glass south wall (a solarium or green­
house adjacent to the living space) rises 
up and over the inside shell. In the Sun­
Scoop design, this current of air draws 
even hotter air from the "solar amplifier" 
as it circulates down the north side of the 
house, through rock storage in the base­
ment, and returns to the south wall. 

The SunScoop's mirrored surfaces are 
produced by bonding 3M's reflecting film 
FEK-244 to a special grade of hardboard. 
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A metalized film, FEK-244 isn't degraded 
by long exposure to ultraviolet light-it's 
used extensively by the solar industry as a 
reflecting medium. 

Salgary Corp. has completed design 
work for several different styles and sizes 
of homes and is presently building a 
house in New Paltz, N.Y. This will be a 
demonstration model open to the public. 
Construction of four homes is scheduled 
to begin soon, Kitzmann reports. Salgary 
Corp. intends to control construction of 
houses and other buildings incorporating 
its concepts. For the present, use of these 
concepts will be restricted to franchised 
contractors chosen on the basis of experi­
ence and reliability in the solar field, the 
company says. Kitzmann explained that 
proper quality control is essential in loop 
houses. Some builders may try to substi­
tute for materials that are not available 
locally, and loop houses require rigorous 
adherence to design specifications and 
materials to ensure that the passive sys­
tem will function as planned. For more 
information, write to Salgary Corp., 7 
Innis, New Paltz, N.Y. 12561. 

Solar information 
The answer to the often-heard question, 
"Where can I find information on solar 
energy?" is the 1980 Solar Information 
Locator. The 58-page book, published by 
the Solar Energy Research Institute (often 
recommended to PS readers), is a handy 
and complete reference to state energy 
agencies; private organizations with ac­
tive research programs; federal agencies; 
regional and university centers of re­
search and publication; and periodicals · 
(like POPULAR SCIENCE) that regularly report 
on the solar field. 

In all, the Locator lists over 300 organi­
zations. A limited supply of copies of the 
1980 Locator is available free from the 
SERI Document Center, 1617 Cole Blvd., 
Golden, Colo. 80401. 

Once SERI's supply is exhausted, cop­
ies can be obtained from the Superinten­
dent of Documents, U.S. Government 
Printing Office, Washington, D.C. 20402. It 
helps to mention the book's catalog num­
ber, stock #061-000-00454~8. Copies are 
$3.50. 

Notes from underground 
Underground Plans Book-1 by architect 
Malcolm Wells and co-author (and son) 
Sam Glen-Wells is a follow-up to Wells' 
earlier Underground Designs. This new 
book is devoted to larger sketches and 
plans for underground homes with siting 
constraints (a north slope or a flat area, for 
example) and some new ideas (Truss 
Home, Terrasolarium). It also includes 
drawings of construction details common 
to mole-level homes and cursory discus­
sions of such topics as room layout, land­
scaping, and waterproofing. The plans 
themselves are purposely incomplete­
the authors are only "idea generators." 
So don't look for wiring details and other 
practical information you'll need to com­
plete a house. The 44-page book is $13 
postpaid from Malcolm Wells, Box 1149, 
Brewster, Mass. 02631. 11!1 



DO YOUR OWN CONCRETE 
WORK AND GET PRO 

RESULTS EVERY TIME 
A Popular 
Science 
Book 

Build cement floors, patios, walls, 
driveways and dozens of other 
jobs with the detaUed, step-by-
step plans In HOW TO WORK ~· 
WITH CONCRETE AND CRff 
MASONRY. cON 

Learn to build strong, ,r."' 
level forms. Find out how _.,_., 
to buy, mix, cure, pour and 
trowel cement, plus how 
to get Interesting designs 
and textures. Much morel 
Over 200 photos make It 
easier than ever. 

To order, send check or 
money order for $3.95 to: 
POPULAR SCIENCE BOOKS 

Dept. PI4P Box 2018 
Latham, N.Y. 12111 

HOW 
TO FIND 
ANYTHING 
BY MAIL 
Directory of over 2000-of the best 
ma•l order catalogs. what's in them 
and how to get them • . . most 
FREE! t 76 indexed pages. II not 
satisfied return it within 30 days for 
immediate refund. 

Order Now. Send S9.95 check or Mullr Charge/Visa no. and 
llphtian - to: 

PINKERTON MARKETING INC. 
1375A Oak Terrace. Lake BluH. ll60044 

you order within the next mteeu days. we will send 
absolutely FREE a three month subscription to 

ant to Yau by Mail," a fascinating montllly news· 
' touo'. Each issue brings you details on at least 20 new 

catalogs. special offers. listing changes , bargains . . . and 
much more. Send In yeur onllr todly! 

• 

When Buck designed the first lock-blade folding hunt-
ing kni fe in 1963, it literally revolutionized the field. 
Imitated by many, it's never been equalled. Now Buck 
introduces Th e Classic. This magnificent new knife 
offers all the inherent advantages of the Folding Hunt-
er, but is much lighter in weight with its b eautifully 
patterned aluminum handles. The Classic comes in its 
own natural brown leather sheath with matching en­
graved look. See The 
Classic (Model lll) . 
now at your favorite 
dealer. It's a classic 
you 'll want to own! KNIVES 

Famous for holding an edge! 

For free booklet, KNIFE KNOW-HOW write: 
Buck Knives, Inc., Dept. PS-481, P.O. Box I267, EI Cajon, CA 92022 

SCIENCE 

"Say, Smokey-" 
(Continued from page 70] 

Look for coolant leaking under operating 
pressure. It doesn't take much of a leak to 
decrease the coolant supply enough to 
cause overheating. 

The system should be liquid-tight to at 
least 15 psi. Also be sure when you fill the 
system that it is full. It's easy to have air 
pockets and think it is full. . 

Try drilling a 3/,s-in. hole in the thermo­
stat for a constant bypass. 

Is half a VB good? 
I've seen articles recently on how to 
change a VS to a V4. It sounds attractive at 
first glance and I'm considering it. But I 
have several concerns. For example, 
wouldn't this put quite a strain on th.e 
head gaskets due to the temperature dif­
ferences? What would happen to the un­
used cylinders, the distribution of oil, etc.? 
Is this conversion truly practical? 

Steven C. Hayes, Greensboro, N.C. 

Your concerns are valid. The real trouble, 
though, is in driving it up a hill on four cyl­
inders. Yes, I know lots of folks say no 
sweat. If you think so, go ahead and try it. 
But be sure you leave the door open to 
come back.· 

In flat country, in no hurry, with no load, 
you can get by-but not very well. Here's . . 
where a cheap blower kit would really be 
great. But blower kits can't be cheap. 

There's no magic. Weight and cu. in. 
have got to go down, but within reason. 
You have to keep a balance. 

White stuff in oil 
I have a·'78 Maverick with a 250 six-cylin­
der engine and about 57,000 miles on the 
meter. During the last several thousand 
miles I have noticed a whitish gel-like sub­
stance at the top inside of the oil dipstick 
tube. There are also little globs on t~e 
dipstick as well as on the underside of the 
valve cover. 

I took a three-week vacation trip· this 
past summer to Florida and then to Okla-

. homa before returning home, and never 
noticed this. There doesn't seem to be any 
problem with the cooling system leaking, 
nor is the car using any oil. 

A. N. Geary, Taunton, Mass. 

• ... 

Sounds like water in the oil. Maybe not a ~ 
leak, but condensation mixed into the oil. 
Perhaps the engine doesn't get hot 
enough to vaporize it. Take the oil out and 
heat it to about 200 degrees F with no 
open flame and no lid. I bet you go-back to 
a normal oil color. 

How do you stop it? Run the engine 
hard once in a while or add heat to the oil 
system. 

Water from tailpipe 
An excessive amount of water comes out 
of my car's exhaust pipe. It is a 1936 Cord. 
How can I find where it's coming from? 

John McGowan, White Pigeon, Mich. 

A cylinder-leakage test and dye in the 
coolant will show where the trouble is. 

Continued 
C..opyngilt8d 



,rou Missed if Long Enough .• . 

Fabulous LBOTING Now 
fo r greater Sport and FAMILY FUN 

unlike any otfter . . • 
Amer·lc:a's NEW loyful 
CARfFRff Recreation 

now preferred by thousands of SENSIBLE Outdoor folies 
adopting GRACEFUL Folbot action for v ital recreation, 
and gladly abandon motor boating' s complex aggravation. 

Economy-smart Folbot IDEAL around home waters 
and most travel-smart everywhere Worldwide! 
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.f()LIOT 

SAILING 
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Yacht-s 1mart 

Superior HIGHPEAKED Folbot sallr lg 
GLIDES gently in zephyrs and fairly flys you 
pointing up or cruisin9 dOw n w ind . Added 
anv time. beautiful Dacroo s.ail a nd all gear 
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· Wildli fe Study, Hunting, 
FIS HIN G is TERRIFIC 

UNLIKE ANY OTHER. cheerful Folboters report 
unusual explorations in " Fabulous Folbot Holidays·. 
. . 308 fun and fact packed page; with 280 beautiful 
color plates o f SENSIBLE F•>lbot Cruising on 
magnificent waterlanes from :he Arctic to the 
Tropics. along charming crystal run s. sprightly 
lakelands, azure seas. spectacular canyons and 
alluri ng jungle streams. For grEa)er weekends and 
genuine holfdays you are guided to smarter FLOAT­
CRUISING and sailing. positiYn f ishing, hunting, 
exploring. scout ing and WhilE! Water Sport f()( 
no•lce. expert and adventurer . . . it Inspires the 
joyful atmosphere of INCOMPARABLE Folbot 
Out ings .. . now celebrated as t~e crowning glory of 
all OutdO()(S, you haYe probably Tlissed for so long! 

NEW 
Economic 
Basic Kits 

from $39 

HANDY 141/2 foot 'GLIDER' 

Prefab Kits 
From $179 

Factory Built 
Rigid 

From$299 

Folding 
From$549 

Sail rigs DACRON 

From $249 

Comfortably relaxed in deep-seated Folbot and 
WITHOUT mechanical clutter, YOU command a 
gracefully dipping blade or sai l about in glorious 
style. Enhanced by Folbot's IDEAL pace. YOU 
luxuriate in Quiet Folbot splendor or else, frolick 
with good companions amid delightfu l Folbot 
Fun and Beauty all around YOU for Carefree 
and most beneficial Recreation afloat 

AMERICA'S Ship-shape Small Craft since 1935 

Top National safety records 

EDUCATIONAL HOBBY 
saves half your money 

Avoid the risks and discomfort of tippy canoes, skimpy 
kayaks, wobbly inflatable rafts! NOW, you GLIDE securely 
in perfected Folbot, completely relaxed in EXCLUSIVE 
swivelback COM FORT. America's foremost small craft In 
various styles and colors from 1 to 4 seaters, GLIDE 
smoother, faster with EASIER lightweight double blades, 
efficient yacht-smart sails, small motors. Perfect for 
nature study , scouting , float cruising, supreme In White 
Water, Surf, Marsh and Sea . Most INEXPENSIVE in EASY 
PREFAB Kits or ready FACTORY BUlL T; also travel-smart 
FOLDIN.G types to fit Inside trunk or aircraft. 

BRILLIANT COLORAMA OF FOLBOT ACTION AND Prefab Assembly With 
RECREATION in huge catalog with startling facts & Household Tools In 6 Even-
low cost figures rushed to YOU First Class for $2- ings or 3 Rainy Days. 

Mail coupon or address with $2- to: ·-- -· --------- -----------------------------· -. -. , 
Folbot Corp. PS481 Char1eaton, S.C. 29405 NAME ··· - . _ ... _ _ _ ! 

Thla S$ book only S3 - from Folbot . 
or telepnone 80.J ·7« ·3A8J- For RUSH incl. $1 First Class Postage- • I 

I 

I 

BEST of ALL .. Most inexpensive now 

YOU SA VI: oN LOW FACTORY PRICES 
• 
I 

ADDRESS-- --- -----

: CITY- - - - - - -
' 

I 

' I . ____ , 
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SHING 
for the 
Exciting new roofing 
Embossed aluminum shingles. 
Available in 8 colors. 
• IDEAL FOR BOTH NEW HOMES AND REROOFING! 
• ENERGY SAVING- REFLECTS 80% OF RADIANT HEAT! 
• . SHEDS SNOW LIKE NO OTHER ROOF CAN! 
• LIGHTWEIGHT -46 LBS. PER SQUARE! 
• WIND RESISTANT UP TO 150 MPH! 
• PROVEN EXTREMELY HAIL RESISTANT! 
• QUD/FHA ACCEPTED! • UL APPROVED! 
• 50 YEAR LIMITED, TRANSFERABLE WARRANTY! 
Tbe ruged protection of aluminum ... 
The Reinke Shake is made to last, protect 
and beautify for years to come! Unlike 
asphalt and wood, Reinke Shakes will not 
rot, burn or warp; will not split, crack or 
curl from summer heat or winter cold. 
Holds tight in winds of 150 mph. 
Protects against fire, hail and heat loss ... 
Our aluminum, corrugated shake protects 
home or buildings against fire producing 
air-borne sparks and provides rigidity 
against damaging hail. Helps reduce air 
conditioning/heating costs in comparison 
to other roofing materials. 

Beautiful and long lasting ... The em­
bossed surface and textured ridges of the 
Reinke Shake create shadow lines, rich 
character and added sophistication to any 
home or building-be it old or new. 

DO-IT-YOURSELF 
You can easily install Reinke Shakes 
on most types of roofs. Your neighbor will 
average putting on a new roof every 12 to 
20 years ... now that's a lot of work and a 
pinch on the budget too. With a Reinke 
Aluminum Shake roof, you get a weather­
tight, long-life roof as attractive as it is 
economical! 

.---SAVE-BUY FACTORY-DIRECT!---. 
5% discount on Factory Orders shipped prior to July 1, 1981. 

Embossed Aluminum Shingles: Colors- Tile red, brown, 
white, It. gray, dk. gray, lt. green, tan, gold ... ...... . : ...... $99.10 Sq. • 

(Sq. equals 100 sq. ft.) 

Natural (unpainted) ... .. ...... ....... ...... .......... .. .. $69.60 Sq. • 
*Plus Nebraska sales tax where applicable. 

Color-matched Nalls & Valley; 18 inch-wide felt-EXTRA 
ALL PRICES ARE F.O.B. FACTORY 
Prices & specifications subject to change without notice. 

A Product of ~einke Manufacturing Co., Inc. 
Telephone Area Code 402/365-7251 

Dept. PS-4-81• 4th and Bryson • Deshler, Nebraska 68340 
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"Say, Smokey-" 
[Continued] 

Bad steering pump 
My 1977 Pontiac Catalina Safari station 
wagon has developed steering problems. 
The wheel binds only when turning to the 
right, usually only in tight areas such as 
when parking. The power-steering fluid 
level is normal, and the wheels have been 
realigned. My Pontiac serviceman says 
the problem may be in the spool valve. He 
has tested various elements, but has 
found no positive proof of what's causing 
the problem. At this point he is unwilling 
to take apart the steering box because it's 
a difficult and costly job. 

What do you think? 
Y. Azia, Hewlett, N.Y. 

I'd disassemble, examine, and repair as 
necessary. Sure, it can run into a few 
bucks, but compared to your hide, it's a 
bargain. I have seen the problem caused 
by busted-up bearings, which can be seri­
ously hazardous. 

Gasket k~eps breaking 
I have a 1977 Hornet wagon with a 258 
engine. It has 45,800 miles on it. I've just 
replaced the gasket between the header 
pipe and the manifold for the third time. 
Can you tell me why the gaskets keep 
going bad? The exhaust hangers are all 
okay, but the exhaust does drag some­
times on bumps in parking lots. Could that 
be causing the breaks? · 

Also, we get an awful lot of heat in the 
car from the engine. I've had the solder 
melt out of two different fuses. The tem­
perature gauge reads normal with just 
straight water in the cooling system. Add 
antifreeze, and it runs hotter. I have 
replaced the thermostat and am getting 
the same results. 

Don Storey, Oxnard, Calif. 

How the exhaust is suspended from the 
vehicle is important. Stop the car from 
bottoming, and check for exhaust-system 
vibration when the engine is running. 
Some~imes a quick fix is to add a spring or 
two to dampen resonance. But this is not a 
job for the average do-it-yourselfer to 
tackle. 

The fuse trouble could be fixed by 
changing to another brand of fuse, or by 
adding insulation in the fuse area. 

As for the engine running hotter when 
you add antifreeze, this is unusual. It 
should run a bit cooler. Of course, all 
brands aren't the same. If you're under 
205 degrees with water, I wouldn't worry. 
Still, for optimum cooling-system protec­
tion, you should have antifreeze in there, 
too. 

. 
Each month in POPULAR SCIENCE Smokey 
Yunick answers questions on cars-family 
cars, high-performance jobs, hot rods, 
and racing cars-selected from those sent 
in by readers. Got a problem? Send it to : 
"Say Smokey-", Popular Science, 380 
Madison Ave., New York, N.Y. 10017. 
Questions cannot be answered by mail. 
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This Atlas 12·1ncn 
metal turning engineered for both 
light industrial application and home work­
shop projects. Priced to fit your budget, yet 
loaded with features-··a full 12~ swing, 
with 36" between centers. Equipped with 
reversible power cross and longitudinal 
feeds and a timesaving quick change gear 
box. Sixteen speeds, from 28 tttrough 2072 
RPM. Available in either inch or metric, 
bench and pedestal models. Made in 
U.S.A. Take advantage of the special pro­
motional sales now in progress at all par­
ticipating Atlas dealers. 

II 

r-
• Mail To: Atlas Tool Company, Dept. 500 I 
; 2019 N. Pitcher. Kalamazoo. Ml 49007 : 
1 Please send free Atlas Catalog plus name and address of 1 
1 nearest Atlas dealer. 1 
I I 

;Na~ : 
: Address : 

; ci~ : 
: State Zip ; 
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Simplicity 
Tractors 

Performance 
Proven for 

Lasting Value. 
. 

LONGER MACHINE LIFE. 
Solid steel frame supports 
critically aligned parts, 
helps reduce vibration. 

STURDY CONSTRUCTION. 
All-steel body helps tractor 
slug it out with the tough jobs 
and come back for more. 

SMOOTH OPERATION. 
Air-cooled twin cylinder or 
balanced engines. 

DEPENDABLE RESULTS. 
Single-belt mower designed 
to operate trouble free and 
to prevent scalping; pivots 
with axle to follow ground con­
tours for smooth, even cuts. 

RUGGED VERSATILITY. 
Simplicity-built cast iron 
transmission is strong 
enough to pull a plow, throw 
snow, till, doze, tow. 

APRILU •9,8t 1! hi1:43natenal 



Customers bring their Rolls, Mercedes, 
Jaguars, etc., into our shop and pay up 
to $150.00 for a Power Gloss applica­
tion because the Power Gloss brilliant 
shine and protection is the finest they 
can find. And, we guarantee it for 18 
months. 

TilT 
IS $14.15. 

Now even your bug can wear the Rolls 
Royce $150 shine for only $14.95 by 
mail. Your shine and protection also 
carries our written registered 18 
months guarantee. 

Power Gloss is a catalytically 
hardened silicone that forms a clear, 
tough, transparent shield. Once 
applied, this shield seals the surface 
against the sun, smog, detergent, 
gasoline, saltwater air, road oils and 
just about everything else. 

STICKS. 
Power Gloss dries so hard and slippery 
that nothing gets a grip on your finish . 
Grit, tar, grease, bugs, tree sap and 
ever-present bird droppings slide off 
the surface with just a soap and water 
washing. Then the diamond bright 
shine reappears with no rubbing or 
buffing. 

Ill PIITECTS 

Power Gloss resists scratches, restores 
sparkle and cuts maintenance on paint, 
fiberglass, porcelain, plastic, chrome, 
and stainless steel, and practically 
anything you can think of. 

No wonder consumers all across 
America and around the world order 
Power Gloss by mail. Car owners, car 
dealers and car detail shops here· and 
over seas buy direct from our factory. 
And now Power Gloss is available 
through independent direct sales 
Distributors. 

Hundreds of our satisfied customers 
have joined our direct marketing team 
to become part time and full time 
Distributors in their locality. The 
Power Buffing and Polishing machine 
that we use to apply Power Gloss com­
mercially is now available to any 
customer who wants to cash in on the 
$150.00 shine business opportunity. 

If you haven't tried Power Gloss yet 
send in the coupon below - or call 
213-944-9229. 

i POWER GLOSS:-sox256s-.-DEPt P8i4: li80s TELEGRAPH. SANTA FE SPRiNGS.CASOS70 l 
I CREDIT CARD ORDERS CALL 213-944-9229 I 
: TWX NO. 910-586-1855 ANSWER BACK TORCO SFES : 
I Enclosed find $ check or money BANKAMERICARD, VISA AND I 
I order for the· following: MASTER CHARGE ACCEPTED 1 

: 0 1-Power Gloss at $14.95 (add $2.00 for Acct. No. : 
I postage and handling). Exp. Date I 
1 0 3-Power Gloss at $39.95 (add $3.00 for 1 
I postage and handling). Signature I 
I 0 Send the $150.00 Shine Business opportunity plan California residents add 6o/o sales tax. 1 
1 with my order. No C.O.D. 1 
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Build Your Own 
Grandfather Clock 
Prices Starting Under 

(including movement 
and dial) 

• Do-it-yourself case 
kit, parts pre-cut 

• Finished clocks 
• Solid 3/4" hard­

woods: black 
walnut, cherry, oak 

• Heirloom quality 
• Factory direct prices 
• Solid brass West 

German chiming 
movements 

• Money back 
guarantee 

• Prompt shipment 
MASTERCARD and 
VISA ACCEPTED 

EMPEROR® 
CLOCK COMPANY 

WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 

Dept. 824 Emperor Industrial Park 
FairhOpe. Alabama 36532 

#SUNROOM 

and PASSIVE SOLAR 

GREENHOUSE 
0 New System 3 - "Brookhaven" model 
0 Factory insulated triple glazing 
0 G .E. Lexan® Shatterproof Panels 
0 40% Tax Credit & State Credits 
0 Lean-To, Free Stdg. & Window units 
0 Curved Eave, Bronze Tone Finish · 
COLOR CATALOG and TAX CREDIT GUIDE: Enclose 
$1. for our catalog and price list. plus our guide to the 
latest federal and state passive solar tax credits and 
qualifications. All kits shipped Freight Prepaid. 
SAMPLE WINDOW KIT: Enclose $5. for catalog and 
tax guide above. plus actual samples of greenhouse alum. 
frames. G .E. Lexan"' glazing. assembly manual and 
heating guide. 

Div. Four Seasons Solar Products, Corp. 

(Custom Built to Standard Sizes) 
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Best battery yet7 
I Continued from page 83) 

Jlydrargillite is the feedstock of the 
aluminum industry, so the crystals­
which look much like laundry pow­
d~-are washed, collected, and later 
removed to be recycled into new alu­
minum plates. After the hydrargillite 
is separated, more water is added to 
the electrolyte (to replace what stays 
in the residue) and it returns to 
the cell stac;k to repeat the process. 

Electricity powers cycle 
Of course, the fuel cell is not a 

perpetual-motion machine: The tap 
water must be replenished regularly, 
and the hydrargillite doesn't produce 
aluminum for free- large amounts of 
electricity power the process. But the 
aluminum-air fuel cell is an extreme­
ly efficient system . 

"With a stack of 60 cells weighing 
about 500 pounds," Cooper said, "we 
estimate that a vehicle the size of a 
VW Rabbit could travel about 3,000 
miles. During the trip, the driver 
would refill the six-gallon water tank 
and remove the hydrargillite about 
every 250 miles. 

"About three or four times a year, 
given normal driving, the aluminum 
plates would have to be replaced." 
And that should be no more difficult, 
and perhaps easier, than changing the 
oil in the car you drive today. 

To date, the battery has not been 
tested in a car on the road, but lab-test 
results of the system are promising. 
"We estimate this power unit will be 
roughly equivalent in energy use and 
cost to engines using fuels derived 
from coal [synfuels]," Cooper said. In 
total cost per mile, the fuel cell would 
compete favorably against gasoline 
costing $2 to $3 a gallon, prices being 
paid today in Europe. 

The aluminum-air battery won't be 
in the Sears catalog next Christmas . 
More development engineering is 
needed. Subcontractors are working 
on ideas to improve cathode durabili­
ty under automotive conditions, de­
velop aluminum-alloy/electrolyte com­
binations of higher efficiency and low­
er cost, adapt a continuous aluminum­
casting process to produce the anode 
sheets, design the battery case for 
quick removal of many aluminum 
plates, and perfect the crystallizer 
hardware. 

"We expect to have a working vehic-
, ular model toward the end of the 
decade," Cooper told me. If he's right, 
perhaps in 15 years we'll be pulling up 
to the filling station and saying, "Give 
me a tank of water and check the alu-
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Make 

An Hour 
and MORE 

Sparetime or 
Fu\ltime 

T urn your spare hou rs in the evening or weekends into 
extra dollars, this proven practical way-start your own 
m oney-making sharpening business-No selling or can­
vassing- N\) experience required. 
You q uickly Jearn how to shar pen t hese va lu­
a ble tools a nd many others. E xcelle nt profits! 
W e show you how to set up a business and 
keep it running profi tably . Par t time or full 
time . N o special skills needed . 

FREE BOOKsenct 
coupon and you'll receive, at no 
obligation, a booklet that describes 
In detail, the opportunities available 
to a person who owns his own saw 
and tool sharpening business. 

There is NO Obligation ------MANUFACTURI NG COMPANY 
5127 Foley Build ing 

M i nneapolis, M i nnesota 55418 
I 
I 

Please send me the free booklet " Opportuni ties I 
FOI.IEY MANUFACTURING co. I In A Sharpening Business Of Your Own." I 
5127 Foley Building 1 I 

Mi nneapolis, Minnesota 55418 I Name 1 
lend Coupon Today or 

CALL TOLL FREE I Address Phone I 
1-BOG-328-7140 I City State Zip I 

Except Ha ,t·aii or Alaska '------------------------J 

·.~; •. i~ -;~ ," .. ·· · Introduces the 
~ .. . . .. . 

~-~<. ' ~ MODEL 12K 
·..:. .f{·.· . 

• ' 

KIT CONTAINS 
•12' Antenna 
•AZ/EL Mount 
• 24 Channel Receiver 
•120° LNA 
•Feed Horn 

·- . .. SYSTEM~ .• 
A complete home satellite 
receiving system that you 
can assemble yourself as a 
week-end project. 

Why spend $7,000 to 
$10,000. Why pay someone 
else to Install it. Do it your­
self in a week-end and save. 

ONLY $3,795.00 
UPS 
SHIPPABLE 

•All Miscellaneous Cable 
and Connectors Needed 

•Everything You Need 
•No Special Tools Needed 
• Complete Antenna Weight Only 125 Pounds 

See Your Local Star View Dealer or Call 

800-643-0102 or 501-647-2291 
Dealer Inquiries Invited 
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Before you buy a car stereo, video system, 

personal computer, home stereo, telephone, 
or home security system, you need enough ac­
curate information to make an intelligent buy­
ing decision. 

Get this information by reading the inform­
ative CRUTCHFIELD Catalog. Easy to read ar­
ticles and in-depth product comparison charts 
make it simple for you to buy sophisticated 
electronic equipment at low discount prices! 

Order your FREE copy today at no obligation! 

Select the ideal 
stereo for your car 

Save by investing in 
your own telephone 

. . . . - -- .. - . ~ --
~, --- ~ 

Learn all about 
personal computers 

Save on the latest in 
home stereo 

Call or write now for 
your FREE catalog! 

Use the coupon below or call toll free 

800-446-1506 

HOUSE POWER CLINIC 

By EVAN POWELL 

l 
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New heat-pump water heater 
Now a major heat-pump and air-condi­
tioner manufacturer, the Fedders Corp., 
has begun marketing a heat-pump water 
heater, joining the ranks ofthe E-Tech Co., 
whose unit I installed and reported on in 
PS, April '80. You'll find a report on the 
new Fedders heater elsewhere in this 
issue. 

The primary difference between the 
Fedders unit and E-Tech's is the tempera­
ture-sensing arrangement. At regular in­
tervals the Fedders circulating pump 
turns on for 15 seconds and circulates the 
water from the storage tank past a tem­
perature sensor in the heat pump. If the 
water is too cool, the compressor is ener­
gized. TheE-Tech's temperature sensor is 
in the storage tank, an arrangement that 
requires additional wiring. 

My first E-Tech unit. installed in mid-
1979, is performing flawlessly. My moni­
toring indicates that it is delivering hot 
water at a cost 58 percent less than my 
previous electric water heater. The true 
saving is even more, since I no longer 
need a dehumidifier in the basement. 
Now I've installed a second unit at my 
new home on Chestnut Mountain and 
expect similar savings there. E-Tech re­
ports that sales already number in the 
thousands. Considering the relatively 
high cost of the equipment ($700-$800), 
that's substantial. 

A heat-pump water heater is well worth 
consideration by anyone who now uses 
an electric or oil-fired water heater and 

lives in a moderate climate, or whose 
winter space heating is accomplished 
inexpensively (the heat source for a heat­
pump water heater is the interior ambient 
air). 

As originally designed, the E-Tech unit 
could not be placed where ambient tem­
peratures fall below 45 degrees F. Now 
the company has introduced an optional 
transfer relay ($40) that automatically 
shifts the water-heating duties back to the 
resistance element in the old water heater 
(which you otherwise use only as a stor­
age tank) if the temperature falls below 
that. With this relay, the heat-pump water 
heater can be located any place that stays 
above 32 degrees (below that, the water 
lines would freeze). E-Tech models made 
before August 1980 must be modified 
with a conversion kit that includes a "45-
degree switch" before the transfer relay 
can be used. Later models do not require 
the conversion kit. The components are 
available from E-Tech distributors or from 
the factory (3570 America Dr., Atlanta, Ga. 
30341 ). E-Tech is also introducing a com­
mercial version of the unit for restaurants 
and plants. 

Q&A Pellet 
test 

I have a General Electric self-cleaning 
oven that remains soiled after a cleaning 
cycle. I suspect the temperature is not 
going high enough. How can I check 
this? 

Fred Seger, Grand Rapids, Mich. 

Until recently a thermocouple-type tem­
perature tester was required to verify that 
the temperature was going above the 800 
degrees F required for pyrolytic cleaning. 
Now a temperature-sensing pellet has 
been developed that allows you to do this 
test easily. You can get it from a GE Parts 
Mart or through most appliance-parts dis­
tributors. 

To use the pellet, fold a sheet of heavy­
duty aluminum foil in squares until it is 
eight layers thick. Place the pellet on the 
foil and run the oven through a cleaning 
cycle. After the oven cools, examine the 
pellet. If it shows signs of melting or dis­
coloration, the proper temperature is be­
ing reached. If it appears as it did before 
heating, the temperature is too low. Tem­
perature can be adjusted by turning a 
screw located under the thermostat knob 
on models that use a dual-range thermo­
stat or on a bias board on older models. 
Adjustments should be made in very 
small increments- ~B of a turn makes a dif­
ference of approximately 25 degrees. 
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Rx for hand care 
My answer to lowering the cost of operat­
ing a home has been to do all the tasks 
and projects myself, ranging from main­
taining my car and appliances to building 
book shelves (thanks in large part to PS 
information). But this money-saving- and 
most enjoyable- hobby seems to be tak­
ing its toll on my hands, especially in cold 
weather. I've tried work gloves, but I can't 
handle small parts while wearing them. 
Do you have any remedy for this? 

Paul Baker, Denver, Colo. 

My first advice would be to get B second 
opinion from your family doctor, but 
here's what I do. Like many people, I'm 
sensitive to certain liquids. In my esse it's 
d11rkroom chemicals end petroleum­
based products. 

My solution: surgical gloves. They 
reduce your "feel" very little . . You csn 
obtain them from any hospital-supplies 
store. If you sren't sure where one is in 
your neighborhood, ask st you foes/ hos­
pital. Specify nonsterile gloves- they're 
much less expensive. I use the latex type 
for darkroom work, and the plsstic type 
when working with petroleum products. 

Fuse facts 
I have an electric ceiling fan in my den. 
lamp-cord-type w ire runs 20 feet to a five­
speed switch, then runs approximately 
five feet to a wall receptacle. . 

The fan takes approximately 75 watts. 
The fuse that protects the outlet is 30 
amps. I can't seem to find any kind of five­
amp fuse that I could plug in the wall out­
let ahead of the fan. Do you know of any 
such device? 

Marshall Van Winkle Jr. 
Palm Beach Shores, Fla. 

The wiring in your house that serves the 
receptacles and lighting circuits should be 
number 12- or 14-gsuge, and it's that wir­
ing that determines the proper fuse size. 
Number 12 is used on almost sll recepta­
cle circuits, although number 14 wire wss 
once permitted by some codes. Your 
house wiring probably hss nonmetallic 
sheathing. You can determine the size of 
the conductors by looking et the covering 
(wiring is often exposed in the basement 
or attic). The size will be embossed on the 
cable: 1212 or 1213 means that there are 
two or three number 12 conductors; 1412 
or 1413 means that there are two or three 
number 14 conductors. Number 12 con­
ductors should be protected by a 20-smp 
·fuse, a number 14 by s 15-emp fuse. 

Proper fusing is needed for protection 
in esse of s short in sn appliance. The 
length of lamp cord usually should not 
exceed six feet. Never extend the brsnch 
circuit by adding B receptacle and con­
necting it with lamp cord. Use nonmetallic 
sheathed cable instead. 

Got e home-equipment problem? Write 
to Evan Poweii/Housepower, Chestnut 
Mountain, Route 1, Box 322A, Travelers 
Rest, S.C. 29690, giving appliance make 
and model number. Unpublished ques­
tions cannot be answered by mail. 
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iONIZER 
BREAKTH H! 
NOW AT LAST YOU CAN USE THE 

•UL BIONAIRE IN 
IN YOUR CAR. 

YOU NEED THE ONE 
UN1'I' AND PLUG INTO EITHER 
CAR OR BOUSE CURRENT. 

Wherever top calibre ionizers have been tried, 
they have changed things for the better. People 
have reported greater energy, better health and 
increased productivity. An ionizer replaces the 
negative ions killed by metals, man-made materials, 
air conditioning and central heating. It restores the 
natural balance of the air, making it fresh and easy 
to breathe. At the same time, an IOnizer radically 
reduces airborne dus~ pollution, bacteria and 
pollen And almost completely eliminates odors like 
tobacco smoke. Naturally. 
THE BIONAIRE 300. 
CONSmER IT A SAFETY DEVICE FOR YOUR C.II.R. 

Ion deficient air slows reflexes by as much as 
2096. This can mean all the difference between 
avoiding a dangerous situation and running right 
into it. B10naire has ,Perfected a unit that is the most 
efficient ionizer of 1ts size on the market today. The 
compact Bionaire 300 (I" x 4" x 3-1/ 2") weighs only 
4 ozs., sits on the dash without obstructing your view, 
and will keep you calm and alert through those end­
less rush-hour drives. It's easy to install, has a multi­
point ion source and emits the highest ion output of 
any self-contained unit of its size. 

THE 300 PACKAGE 
(witJa apecial ataad aad adaptor). 

Now it's packaged to use at home or in your 
office. Just unplug it from your car, place it m our 
attractlve plexiglass stand by your desk or bedside, 
and with our adaptor, plug it mto the nearest outlet. 
Each Bionaire urut keeps the air in an 8 ft radius 
around it constantly charged with at least lO,CXXl 
negative ions per cubic centimeter. F\.ill one-year 
warranty. 
THE DELUXE BIONAIRE 100.11. FOR 
YOUR OmCE OR HOME. 

This unobtrusive, decorator-designed unit 
(2-l/2" x 6" x 6") comes complete with unique out­
put monitor indicators, omrudirectional emission, 
and a full one-year warranty. (Does not adapt to 
car use.) 

New! A 'POW8lfidCQIII!hlnatioa 
icmlzer and air cluner (Bioaafnt 2000) that 
does a whole houe, nea traps sub­
m.icnm •llh fl:om Mt. St. Beleli. 

Credit card holders: 
Order your unit by calling collect 

0-416-363-8704 
r;;;,~-;---n:;iiS--1 

I PO.Box 510. Grand Island. New York 14072 
rm sold on healthy enetgtzed au m my car and home I Please send me.for a complete money·back 21 day trial: 

I 
Btonaue 300(for my car on!y)$7495 

--Bronaue 300 Package (Wlth stand and adaptor for 

I hometofftce or car) S ~95 

--Bionaue IOOA (for hometofflce) S 11995 

I -- Btonaire 2000 (au cleaner and tomzer for ennre 
house) $39900 

I Please add SS.OO for hand!Jng and debvery for each urut ordered 
Add SIO.OO lor each Bronaue 2000 ordered. 

I Ontano . New York r<!stdents. please add sales tax. 
I understand that I may retwn any item undamaged wnh111 21 days I and receive a full refWld U I am not completely satlsfted 

I 
My check or money order is enclosed for S __ _ 
or; prefer to charge this to my cred1t card 
OVISA OM!C OAMEX DOC 

I Account Number------ Expiry Date---

1 Signatuze ----·-- --------

I Name ---- ·-------------- . 

I Address--------------

L City State _ Zip Code :J ------------

&,FoR FuEL SAVINGS 
NOW YOU CAN COMPARE EVERY AUTOMOTIVE FUEL ECONOMY 
PRODUCT AND SERVICE AVAILABLE RIGHT IN YOUR OWN HOME! 

See and compare Air Dams, Crulae Controls, Cylinder Deactivator. 
Diesel Convertlont, Driving Aida. Electric Fans, Fuel Computers. 
lubricants. Overdrives, Turboeha.rgera, V8 to V4, Water Injection 
and much mOte-

IN THE ALL NEW 

Fuel Economy Buyer's Guide 
-Automotl~• Edition-

special Offer! ed •Giont One ol. Kind Publication 

Just Publish • Over 250 reputable MPG 
- - Products with Summariel end . . _, 

\ ,-u. =. ... com»• Photos 
: • ---· ,.,._ • Compile<! and £dited by W.O. 

.---

Guentzlttr. Ph.D. Fuel Economy 
Expen & UnivetBity ProfeuOf 

• Written for Everyon• who wantt 
10 lncrea&e M PG 

• No Specll l Tools or Knowledu­
l~ulr.-d for Many Products 

• Read about 121.3 MPG dieM I 
powered MG designed by Editor 

MoW $7.96 ORDER YOUR COPY TODAY! 

Oolall Ordef Only\ 14-DAY MONEY 8ACK GUARANTEE 

·~POWER HAUS PUBUCATtONS 
P.O. BOX 19713 • SAN OtEGO, CALIF e2118 

-O.olltf lnqu/rlor lnvlled-

.. --------------------------------t 
Power Houa Publications CREDIT CARD ORDERS-TOLL 
P.O. Box t8713 CALL COLLECT AT (714) 
San Dfe9o, CA 92119 

Pleose sand copies ol FUEL ECONOMY BUYERSGUII)E 
at $7.95 eacn, Ptuo $1.50 pottage & n•ndllng (CAres add 6%) lor a 

total ot $ ____ ..,...... 

:. My payment Ia enclosed 
I prefer to charge my u VISA ,-) MASTERCARD 

NAME - -------- -----

ADDRESS·---·- - - ---------
CITY _______ STATt._ __ ZtPc._ __ 

CARO l EXPDATt._ __ 

i"•1981 Power Haus Publications 
Ex&e. Offices: 454 Goulburn Court, Et CaJon, CA 92020 

PS 

'fnlln qulek ly ln & ahort weeks a t Tol•do 
for a bri1ht futun with security In \he vital 
m•ut b\lalneu. Bll' pay, f\111-lime Jobs­
KA Vll A PROJ'ITABLJl MAR!<ET OF YOUR 
OWHI Tima payment plan ava ilable. Dl­
plo ma I'IVe.n. JOb help, Thouu nd.a Of IU~· 
c .... hal p-8duates. OUR ~da Y&AR! Sencl 

HOW for a bia new lllu..t,..ted ntBB ut.lot'. Ho obli.aatiOft. C.l . 
approved. IIATIOMAL KMOOL OP MCAY cune ... Ho. Tl -02 -
0197T, Dept.~!). 33 N. Superior, Toledo, O!Uo 43604. 

Portable Steam Cleaner 
Steam in 60 seconds 

CLEAN: 
Engines, Air Filters, Lawn Mowers. 
3 y~ar guarantee on fire box, coils. Uses 
liqUid soap, propane fired. Weight 120 lbs. 
Auxiliary pump required on low water 
pressure. 

WEDCO liFO. INC., Dept. 5·9, 
Scott Lane • Box D, Jackson. WY. 

SATISF ME 
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GM's J-cars 
[Continued from page 80) 

does not move under high stress. 
Equally important, a center take-off 
for tie rods from the rack-instead of 
at each end- produces a longer tie rod. 
That means less reaction to the posi­
tion of the front wheels in steering. 
The center take-off also results in a 
firmer anchor for the rack and less 
play in that part of the system. 

Pontiac engineers coordinated the 
rear-suspension design. The cross­
beam of the axle, which also acts as a 
stabilizer bar, has a trailing. arm on 
each side, interconnected to the beam 

"' 0 

' 
. ., .. 

in a rigid manner. The axle is able to 
twist during roll functions. A conical, 
variable-rate coil-spring design al- '"' 
lows each coil to compress inside the 
next one. 

My first reaction sitting behind the 
wheel of a Cavalier (a full driving 
report will appear in the next issue) 
was that the engineers have suc­
ceeded in making an economy car 
sporty. The four-speed scoots from 
zero to 60 mph in just over 14 seconds, 
but with the initial-wheel-spin-then­
lug-down that's common with under­
size power plants. The gearshift lever 
is about six inches long, and that 
means short throws. The seats are set 
low in the body for a sports-car feel, 
and the steering-wheel position is 
nearly vertical, reminding me of the. 
Chevrolet Monza. 

Cadillac firsts 
Four J -car bodies will be built: a 

two-door fastback with hatch opening 
at the rear, two- and four-door sport 
sedans, and a four-door station wagon. 
All will be offered by Chevrolet and 
Pontiac. Cadillac will sell Cimarron 
in only one body style, the four-door 
sedan. Two transmissions will be 
available: the four-speed manual and 
a much slower three-speed automatic 
with lockup torque converter. 

All three car lines will be built on 
the same assembly line, and for prac­
tical purposes will be the same vehicle 
except for grilles, taillights, and, espe­
cially in the Cadillac, amount and lev­
el of standard equipment. 

Cadillac will use the same engine 
and transmission. Its use of the four 
marks the first time that type of 
engine has been installed in a Cadil­
lac since 1914. The four-speed manual 
transmission is also noteworthy: Cad­
illac has never used one before. 

Although prices have not been set, 
it is known that the Cavalier and 
J -2000 base price will be around 
$7,000. The Cimarron will list above 
$11,000. El 
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CAMILLUS I 

Experience, skill and unparalleled pride is 
clearly reflected in this NEW line ... 

each a true masterpiece. Ounce for ounce 
the finest folding lock-backs on 

the market today . 
They come in 3 sizes, each with etched 
blade of high-carbon stainless steel that 

automatically locks in open position. 
functional design, and hand-contoured 
wood handle. No. 2 bolsters are solid 

nickel silver ... No. 3 and 4 are solid brass. 
Gift packaged with top-grain leather pouch. 

Available at your local sporting goods 
or hardware dealer. For complete catalog, 

send $1 .00 to: 

CAMILLUS CUTLER Y 
COMPANY 

Dept. AN , Camillus, New York 13031 

. · · · · · ~.. . ' .. 
byFiberfab 

Not a mass produced Ford, but a detailed 
replicar of the '52 MG-TD. Complete kit 
package of precision-tooled components, 
authentic accessories. Uses VW chassis 
& engine, for optimal efficiency. 

Build the MiGi now-enjoy driving it for 
years. For details: 

Call Toll Free 
1·800-328·5671. 
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A selection of products and services for Popular Science 
readers available direct by mail. Enjoy the fun and con­
venience of mail order shopping. Please order directly 

from the advertiser. For advertising rates for this section, 
write Cathy Starrantino. Popular Science, 380 Madison 
Avenue, New York, N.Y. 10017. 

lr-;~;-o7v7.t;;.;;;:~;-~------------------;;-,l · 
POPULAR SCIENCE BOOKS 1 Box 2018, Latham, N.Y. 12111 Name I 

I Please rush copy (ies) of COMPLETE I 
BOOK OF WOODWORKING (No. 105) to me. Addres 1 

I 0 I enclose $16.95 now for each copy 1 ordered. (You will pay deliverY charges.) I 
0 Bill me later for $16.95· for each copy or· City tate Zip 1 I dered plus deliverY and handline charges. Money back within 10 days If not fully satisfied. 

L------------~--------------~--J 
The absolute A to Z of do-it-yourself woodworking! 
Everything you need to know about building techniques, 
wood selection, hand and power tools and much more! 

S1695 ;;::::----..,...-!An original Whether you own just a handful of tools 
Popular or enjoy the challenge of your own fully 
Science equipped home workshop, you'll work won­

Book ders with this fabulous 4-in-1 do-it-yourself 
book. 

TAKE THIS 
BOOK FOR 
10 DAYS 
FREE 

4 handyman books in 1 
1. Woodworking and Construction 

An expert's answer book on technique . .. 

2. Shop Tips and Shortcuts 
Complete home shop guide filled with i deas .. . 

3. Hand and Power Tools 
Loaded with savvy on every hand and power 
tool . . . . 

4. Wood and Materials 
Guidebook to everything in the lumberyard! 

Complete Book of Woodworking is so com­
prehensive that even the most seasoned wood­
workers will find inventive ideas, shortcuts 
and shop tricks. Yet the text is so easy to 
understand, ·and the illustrations so clear, 
that even the novice can look like a prol 

More than 200 llluatratlona 
. These photographs and drawings show you 
exactly how to do every step of every job. 
Soon you'll be able to do all types of cutting, 
shaping, jointing, fitting, squaring, beveling 
and smoothing. You'll learn · new tricks with 
the table saw, router, jointer, uniplane, drill 
and other portable and stationary tools. 

Order your copy today 
There are chapters on -setting up a shop; 

buying lumber; wood selection; kits; buying 
by mail and more. It's the best book ever 
written for the home craftsman .•. a wood­
worker's bible! Take advantage of this 10 .day 
free trial offer right away! 

r 
I MAI<E OR REPAIR CLOC 
I for FUN and EXTRA I 
I INCOME! I 
I Try Klockit's selection of super ac- I I curate QUARTZ BatteryClockMove- I 
I 

ments, Dials, Hands and Numerals I 
. at Bargain Prices! Free Catalog & 
Sectiool: Creative Clock Making for 
the Whole Family! 

SEND 

I WIIITE: TODAY! I 
ONE POa ONLY S'T.lS, 3 POa ONLY 16.10-. 

DEPT. PS4, P.O. BOX 629 s-•swBBP, oNE rou.25, noa oNLn.a-. 
.I.AKE GENEVA, WJSCONSJNS3147 Add Sl.7S for SbippiDa a: Handlllll in U.S.A. 

I nn BANDS wna EACH MINI MOVEMENT PmtCBASED I L.: Weln•e ft1u o.•era Cal [414) 248-1150 • F•lllt Oa• C.tal• DeiiYwy. Sed s:.J 

We also maintain a huge inven· 
of related turbocharger 

comJionerlts. accessories and 

GARAGE DOOR OPENERS 

ORDER DIRECT FROM OUR WARalOUSE ANO SAVE. FOR COMPlETE INFDfiiiA TlOH. 
SEND R.DO ALONG WllH ENGINE MOOEL AND AP!'UCATION. 

l urborchargers Acttssorits 

1123 W. Colllna . Orange. Calli. IIZIJ87 

(714) 639-4933 

Enjoy Satellite TV Now 

Better than Gable TV- Over 200 TV and radio 
services. Why waste money? Learn the whole 
story and build a video system the family can en­
joy. No commercials, FREE movies, sports and 
Vegas shows-world wide, crystal clear reception 
connects to any TV set. Big (8 x 11 in.) book load­
ed with. details, photos, plans kits-
TELLS EVERYTHING . Satisfaction Guaranteed. 

I --------GLOBAL TV ELECTRONICS I P.O. Box 219·A. Maitland, Florida 32751 I 
Send $7.95 Today! Add $2.00 lor 1st class (airmail) 1 or call our 24 hour C.O.D. Rush order line (305) 862·50681 
Name ____________________________ _ 

1 Full Address ---------------------- 1 

&...-------..1 
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FREE ELECTRICITY 
• START GENERATING YOUR OWN POWER 

FROM RENEWABLE ENERGY SOURCES 
BUY THIS GENERATOR- GET FREE PLANS 

THE AMAZING TC25G PERMANENT 
MAGNET LOW-RPM DC GENERATOR 

SO SENSITIVE that it acts like a selsyn when connected 
to a small de motor! Turn the TC25G generator shaft with 
your finaers and the motor rotates by the seme amount 
-in either direction! 
SO EFFICIENT that it can produce 12 volts at under 400 
rpm! 
SO POWERFUL that it can deliver over 6 amperes into a 
short circuit! 
How did such an unusual generator get built? Here is the 
story: 
The TC25G began as one of many components, of a uni· 
que low-cost wind senerator - the TC25 Helius Rotor. It 
was durin& the development of this new rotor that our 
e,.ineers discovered there was no inexpensive, low rpm 
senerator to be found anywhere, that was suitable for 
small windpower converters - or, for that matter, for 
Wfler wheels, pedal power, solar engines, fuel power-ed 
pnerators, or 6ny other small enerJ)' needs. 
It was tempt ins at the time to turn to "small" automotive 
alternators - which need several thousand rpm to 
aenerate the kind of voltase we wanted. They are larp, 
heavy and also require an efficiency-llillin& step-up pulley 
to achieve the necessary rpm to aenerate power from a 
small water wheel or windmill. 
Meanwhile, the price of oil and other fuels was just star­
tins to skyrocket. Many energy-conscious people had 
made up their minds not to take these price hikes lyins 
down. More and more people were thinkins seriously of 
switching to free renewable energy sources - solar, 
wind, water - simply because it had befun to make sood 
economic sense. Needing to produce exactly the right 
product for the· growins boom in home-sized alternate 
energy products, Thermax enaineers started from 
scratch to design the perfect small senerator. It had to be 
inexpensive, light, and operate efficiently at low rpm 
(which no other smallaenerator could do). 

The result was the TC25G permanent-magnet de 
aenerator - which may be exactly the aenerator you've 
been looking for, if you ever tried to build a small water 
wheel or windmill. 
later, at the Energy lifestyle Show, visitors who tried our 
demonstration senerator were so amazed by its sensitiv~ 
ty that some even looked underneath to see if there was a 
trick to it! Many energy buffs bought aenerators on the 
spot. 
At first, Thermax sales personnel were surprised that so 
many customers were attracted by the pnerator alone 
and didn't want to buy the whole windmill kit. Even 
without advertisins, inquiries kept corning from do-it­
yourself energy enthusiasts who really wanted to build 
their own power systems, not Thermax's or anyone 
else's. 
So here you are - the ideal small de aenerator. with 
pl.tns (if you need them) to build several different re· 
newable energy converters. Now you can start aener· 
ating your own free, natural energy! 

!Mlllortll Main Strett, Walnut Creek, California 94596 

SPlCIFICATIONS: TC25G GENERATOR 
Two-pole permanent magnet dcaenerator. 
Ten-slot armature wound with 0.4 mm (26 AWG) wire. 
Internal resistance 7 ohms; heavy-duty long·life brushes. 
Mounts by two 10-32 studs at shaft end of case. 
New! Steel flux IUIJ'I'fiUtion ri,. ~supplied with each 
pnerator. 
Dirnenalona: 

Case length 
Case diameter 
Shaft diameter 
Weight 

4-7/Sinch 
3-1/2 inch 
5/16 inch 

4 1b. 

{124 mm) 
(88mm) 

(7.94 mm) 
(1.8 kg) 

Electr ic:al Perfoi IN net 
Rated for 12 volts de, will generate 6, 12, 24 or 32 volts 
with appropriate voltaae resulator. 

100 • -r ·- . I . :-: . - . r- -' .)1 -- . - -~ t .' 
~r r . - ·l-1-± . +1 .. . I _, "7T 

t · ~-'-

Tj' ,... · - - rr ·• 
' . 1- . 

. :ll . -. . 
IL -

~. 1: 
j- i.H ,,_ 

. - -
. 

a 10 ~ - JO 40 50 0 10 ~ JO 40 !10 
!I!OL!I!IO!!S Ill KSO!!O S SU!UII!S Pll H QIR. 

FREE PLANS AND USER'S GUIDE 
Order your TC25G now and receive, free with your sener­
ator, a complete applications guide: all you need to know 
about wiring, voltaae resulators, batteries, inverters to 
step up to 110 volts ac, as well as plans for building one 
of the following enerl)' producers: 

WIND POWER The TC25G is 
already standard equipment in 
Helius rotor kits. You can build 
your own wind senerator from 
plans furnished. (Plan Pl) 
WATER POWER If water power is gl available you can build your own 

!I! small hydroelectric seneratins sta· 
l ion, (Plan P6) 
PEDAl POWER Convert an old 
bicycle to senerate power: pedal 
your television set! (Plan Pll) 

BEGIN YOUR ENERGY IND£PEND£NCE TODAY! 

r---;.;;~~o-;FER---1 
I YES send me TC25G aenerators and plans now I 

for only $69 each (two for $130), plus S4 each for 1 
I shippins and handlins in CONTINENTAL USA. Cali· 

fornia residents •. add 6% tax. 1 
I 0 My money order or check is enclosed. 

I My choice ol free plans Is: (Check - for tach I 
pnerator ordefed) I I· 0 P1 Wind power 0 P6 Water power 
0 Pll PMII pGMr I I NAME I 

I PHONE I 
I STREET I 

CITY I 
II STATE IP I 

THERMAXCORPORATION I 
I 2641NORTHMAIN STREET.D£PT.PS6 I 
I WALNLIT CREEK, CALIFORNIA 94596 

.INSTANT ORDER DESK I I (Credit card customers only) 1 I CALL TOU.fiEE IOO-ZZ7-1617, ASK FOI mtiiSIOII Zll. 

I 
(In california caiiS00-772-3545-Ext. 211) I 

In canada call613-678-3322 I 
I IIOTI: O..r orMI desk ca11not IIISWtr 1-.airia. 

Sltiafaction l\llflnteed: if you are not completely 1 
I satisfied with your TC25GJenerator, return it to 

Thermax within ten days receipt for a prompt 1 
• ~rund~·.r .. n._,.r .. r.• --- -----

Each .,_ir featuree: ~pact reeistant 
lense·a • Handcrafted • Polished glua 
lenses ·• Hardened metal frames • No 
non ... nse guarantee. 
FREE-lim}ted time o~y-deluxe velour 
lined case with each pair of glasses 
ordered (a $3.00 value). Credi~ cards 

. accepted. Dealer fuquiries invited. 
NOTICE: Don't be fooled by cheap 
imitation&. Theae gluaes are made 
excbaively for U.S. Optics. To make 
sure you get the best, order now and if· 
not completely satisfied retuJn for 
refUnd within 30 clays. 

World Famoua Pilot '• GIISeN 
n.- Jlrecisltln fli9ht glaues are now 

anilable to ihe public for only $7 .95. II you 
could buy them eiHwhere, they'd 

p iobably cost you o .;er $20.00. II?OP 
enilable in gold or ti\ver .frame. A $20.00 

value only $7.95. Two pairs for $14 .00. 

• 

l.riator Tearclrop Fli9ht Gi•xN 
Flelrible cable temples. 1130A gold frame 

only. ,e. $30.00 value only $9.95. 
2 pairs for.$ 18.00. 

Only 
.95 

Profeeaion&l • Shoot.ing C lu N e. 
Wtde a.ngle amber lens bnghtcns VlSU)Ihty. 

11300 gold frame only. A'$30.00 valuo 
only $14.95. 2 pans for $28.00. 

To otda r N nd check or' money order to U.S. ODdoe, 
Dept. 749~P.O. Boa lUOI, Atlaau, Georgia toa.M. 
Cuidlt cera c;uatoman plaaM flllln card II and Bap. data 

QUANTITY MODEL II GOLD SILVER PRICE 
20P 

X 
300· .X 

Add P01tage, Handling, and burance 
$ 1.00 per pair ___ _ _ _ ___ _ _ 

Total-----

ViN or Muter Charge II· Exp. O.te 

Nama 

Add ... 

Cilf State Zip 

FREE case with each pair. 
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BUY A BIKE ENGINE. 
IT ISNT OURS. 

We think we make the best bike engine in the world. Certainly 
it's the best selling bike engine in the world . And now that 
our 1981 model has a completely automatic transmission for 
only $189.95, our market share should increase. We 
would of course appreciate the opportunity to 
send you our free color catalog, which includes fu ll 
facts and specs, a Product Report by the A uto 
Editor of Popular Mechanics, and two rather 
overwhelming testimonials from real people with 
real addresses. 

We may persuade you to buy a BikeBug, or 
we may not. If not, we urge you to buy any bike 
engine, gas or electric. In light of the energy 
crunch, the escalating cost of fuel, and the 
probability of future shortages generated 
by greed or political blackmail, any bike 
engine is part of the solution. 

That we think our BIKEBUG AUTOMATIC 
is the best bike engine does not mean 
that other bike engines are bad. Some are 
just better than others. Our catalog tells you 
what's important to look for in a bik~ 
engine, and points out problems other bike 
engines may have. In all honesty, there are 
reasons why our bike engine may not be 
best for you . .. and we tell you that too. 

You owe it to yourself, not OPEC, to learn 
and be persuaded about the need for bike 
engines ... ours or theirs. 

. AQUABUG INTERNATIONAL INC.------t 
Dep't. PS14 100 Merrick Rd., RockvlUe Centre, N.Y. 11570 (516) 536-8217 

Please Rush FREE Catalog! 

Name ----------------------------------------------------
Add~ss ______________________________________________ ___ 

City ------------------------- State ---------- Zip -------

GAS TO ELECTRIC CONVERSION KIT 
2 bulb fixture duplicates the charm and increases the light output of any 
existing double mantle gas lamp. Kit includes on~at-dusk, off-at-dawn 
photo control, fixture, bulbs, detailed instructions. As low as 40¢ per 
month to operate compared to $6.00 with gas. The 'RELITE' kit Is avail· 
able in both 115 volts and 12 volts (with plug in transformer). Ask for the 
'RELITE' kit at your local hardware store or write for more Information. 
Dealers and Installers l~qulrlea also Invited. 

YARDLIGHTING SYSTEMS INC. 
1039 CHARLES AVE., DEPT 10 • ST. PAUL, MN 55104 

MAKE MONEY 
WITH A MAN-SIZED CRAWLER 

NEW- Utility Crawler Tractor, high flotation steel cleated rubber 
tracks. Buy factory Di rect in KIT or Completely Assembled. Over 30 
attachments • backhoe. loader. blade, garden plow. etc. Odd job & 
resale opportuni ties are great! Send lor 16 pg. Catalog ... 75~. or tor 
"Build· it·yourself ' plans ... $7.00 (refunded on any order). 

DAHLCO CORP. Dept. PS41 Cedarburg, WI 53012 
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Send for free catalog -
all lenses- all styles. 
As low ·as $14.95 
complete. Your 
prescription, or 
your present lenses 
duplicated. Money 
back guarantee. Now 
you can afford extra 
pairs. Est. 1959 

Prism Optical, Inc ., Dept.PS-41 
10992 N.W. 7th Ave., N. Miami , Fl33168 

Build Your Own 
DOME HOME 

Cut 8" connect them to form I 

., 

dome, epply steel melh llld 2" c:erMnt. You c:en build Ills """ 
b .. utiful dome, .33' diemeter, 17' hi_. for II!PI"· ... 100. 
Use the sp«:ious, richly lnsul1ted, super enerw -lno dome 
for cottlge or perm-nt home. Let us tell you how In- -... 
book entitled: "BUILD YOUR OWN OEODUIC 
describing verlous size domes. Send M.OO to: 

. . ... . . 

KEY DOME ENGI.NEERINO DlpL Pl-4 
P. 0. Box 430253, South Mlll'lll, Florldl3:1143 

.Clearance Sale 
THERMOGRATE® "-

FIREPLACE UNITS 
as low as $299 . . . 

ENVIROSTYLE DIRECT 
Dept. 860·1 04 P.O. Box 43021 

St. Paul, MN 55164 
Call Toii·Free: 1·800.328.0882 

Underground· 
Homes 

o TIM~ To 1tart1a 81Mitea'1d u.-,-
24 f'ICe Booklet gives bulc lnformaUori on 
underground homes - ad~ lite 
KI~UOn.p~nmg.ft~mg. u~ 
conatructlon and l&ndec:apmg. '3. pPd. 

0 ..... i'or TIM htue-
44 Paae Book featura full color rendttlona ~ 
25 dltferent underground home ~· plu. 
ftoor plana. Blueprints available. ~ pPd. 
Order Today! SatJalactlon Guaranteed. 
V ...... O"•d • D1pL PS4 
700MnEEr*'•'lo • PM1 '',CI841111 

• 10·1/2 tons Sjllilling fon:t 
• Fost splilling cydt ( 10....:.) 
• Splits logs up to 26" long 
• S hp ~tGGS oas IIIQine 
• Powerfvl 2-stooo hyd. pump 
• Detent cantl'lll valve rolllms 

to neutral automatically 

• . Split wood fat your _, ult, ljllit logs 
fat profit, _, money on rentals. Built 
from finest quality componenn. 

• " IW&D-YOUI·OWW". Savi Monty I· Tap 
quality conoponents at lowest prices. SH our 

·-.. cotolog. l OO's of other hems, BIG SAVINGS! 

4, 
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Rush me your free catalog! 

Name 
Address 

Ci 

State Zip 

Clip And Mail Coupon Today To: 
Edmund Scientific Co., Dept. 3016 N-08 
Edscorp Bldg., Barrington, N.J. 08007 

No. 226 ~198 1 Edmund Scientific Co. 

WATER SHORTAGE? 
INTRODUCING THE EXPLORER SEAlES 

COMPLETE SELF-cONTAINED 
WATER WELL DAIWNG RIG 

CAN BE USED FOR: 
e MINING a MATERIAL EXPLORATIQN 
e BLAST HOLE DRIWNG 
e HORIZONTAL DRILLING 
e SOIL SAMPLING 
e PIER HOLES 
e AUGER DRIWNG 
e CONCRETE CORE DRILLING 

The EXPLORER DRIWNG RIGS can be pur­
ch•ed and operated for I"• than the average 
colt of one commercially drilled water well. 
Furthermore, the EXPLORER DRIWNG RIGS 
can be uMd to drill an unlimited number of 
Qter -II• for home or commercial u ... . 
Gaeollne powered, ell hydraulic drlvelnduatrtal 
gl'llde con•tructlon • one man operation • 2" to 
8" diameter well• • Up to f500' depth · Fully •elf 
com.lned • Pickup or trailer mounted • High 
IP••d drilling • Com plate Line of Acc ... ort ... 

Send $3.50 (Refundable) 
To: Piper Hydro Drilling, Inc. 

P.O. Box 237 
Alamogordo, N.M. 88310 
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Now You Can SECURE Your Future and UNLOCK Bi Opportunities! 

Hundreds we've trained have succeeded in this 
fascinating and h ighly p rofitable p rofession ... 

. . . YOU Can Do It, Too! 
"No more hard. nasty work for me. 
Now I have my own business and with 
hardly any effort I average around $50 
a day. Thanks for my new start in life." 

Sam Walktr Prichard, Alabama 

" I opened my own business, spare 
time, seven months after I enroUed and 
made a profit of$329for the first week:· 

"Btfore tnrollingl 
checked othtr coursts 
and also asktd for 
advia from stvtral 
of tht professional 
locksmiths in my 
area. Thty all 
said Btlsaw was 
tops and has tht 
most vtrsatilt 
Kty Mac hint. 

" I always 
wanJtd to hav~ 
my own busintss 
and now I do, thanks to Btlsaw. • 

David Service 

B. A. Debrrry Littleton, Colorado WIPk PIPt Tl•t, fill Tl•t - lllkt II lt•t. 

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

Never before have money-making opportunities been so 
· great f or qualified Locksmi ths. Now lucrative regular 

lock and key business has mult iplied a thousandfold as 
millions seek more protection against zooming crime. 
Yet there's only one Locksmi th for every 17,000 people! 

Make Up to $12.50 an Hour- ven while learning! 
Train FAST at Home! 

You're "in business" ready to earn up to $12.50 an hour 
a few days after you begin Belsaw's shortcut training. 
Take advantage of today's unprecedented opportunities 
in Locksmithing for year-round EXTRA INCOME in-spare­
t ime-or f ullt ime in a high-profit business of your own. 
Hundreds we've trained have done it. So can YOU! All 
tools plus professional Key Machine given you with 
course. These plus pract ice materials and equipment, 
plus simple, illustrated lessons, plus expert supervision, 
p lus business-building guidance will enable you to KEEP 
THE MONEY COMI NG IN! Ideal for retirement- good 
j obs too. 

SEND FOR EXCITING FACTS-No Obligation 
Discover what's i n Locksmithing for you- how Belsaw's 
Master-Locksmith-approved training can give you the 
ski ll you can depend on to EARN MORE-ENJOY LIFE 
MORE. 

PRO KEY 
MACHINE 
YOURS 

TO 
KEEP! 10-DAY 

NO RISK 
TRIAL! 

No EJCtra 
cost I 

Included With Your 
Locksmith Training 

BURBLAR 
ALARM 

•nd ••cuAtTV •v•T•M• 
traininc. Covers 
all phases of 

~::=;:.: Burglar, Hold-Up 
.., and Fire Alarm 

servicing and In­
stallation. This 
valuable and 
timely instrUC· 

tion includes all special tools 
and supplies. ONLY Belsaw of· 
fe rs such extensive t raining In 
this rapidly expanding f ield as 
a part of your Locksmith traininc. 
ADVANCED Locksmithing! 

How to change combinations, In· 
stall and service Safe. Vault and 
Bank Safe-Deposit Sox locks. 
You learn-by-doing on the Jocks 
that we supply. You'll find It 
fascinating and highly profitable 
work. 
ALL SPECIAL TOOLS AND 
EQUIPMENT INCLUDED! 

This Pro Key Machine can 
a/one add up to $200 a 
month to your Income ... 
and It won't colt you a pen­
ny extra with your training. SEND FOR 

FACTS TODAY/ l4 
/Jii'.l I 

I BOOKlEt! 
Tells how you quickly 

I tra in to be your own boss 
in a profitable Sparetime 
or fulltime business of 

I your own P'LUS complete Send lor rour 
details on our 10-Day 
NO RISK Trial Offer! con IOderl ·-----

RUSH BELSAW INSTITUTE 
112A Field Bldg., Kansas City, Mo. 64111 

.,.co .... 
BELSAW INSTITUTE, 112A FIELD BUILDING /t!r.. "'\ I 
KANSAS CITY. MISSOURI 64111 ; f 

"' I 0 YES, please send me the FREE booklet that •• .... ,... I 
gives lull details about starting my own business in '' 
L ocksmithing. I undersland there is no obligation 
and that no salesman will call . I 
N1me 

Addrtsal _ _ _ _ ___ _ ______ _ 

C~'--------------------------
Sllte Zip ____ __ 

I 
I 

--------· 
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Build thll beautiful $38,000-3 bedroom,1140 
1q.tt. home lor under $7500, and cut your 
heating & cooling bill I 50%. It'• Incredible but 
It'• truel See how easy It is to build this low cost 
energy home and ntlfer make a mortgage 
payment again/ 
Tanyons' new do-it-yourself HOME KIT " 80" 
Includes 3 sets of easy to understand building 
prints, special instruction booklet, & easy to 
use material pricing lists that show you how 
little the " 80" costs. You' ll discover, like 
thousands of others have, how easy and 
inexpensive It is to build & own this no­
mortgage home/ 
II you want to price several energy saving 
homes before choosing one, then the HOME 
PRICER PLANNING BOOK Is for you. It 
conta ins 50 home designs with floor plans & 
material lists that show you exactly what you 
need for any style you choose. 
HOME PRICER includes a little known trick on 

,., ........ 
' N• ,.... te *' ,..., ; .. ,.,.._., ,_...;.,. .. 

-_ Takt rl'll$ I)OfUblt ma n;l'll to me crees-tunt 0111 ltf'IIIIOCft. 

lumbrf t¥ttr ttme • no tJ'.I)CIIenct nead. Sn ,.eMit 

own IOQs Ot lumbrf fof OU'If:tJ w mau exallflt ..,._ 
llfftt *omt- no ere- ftltOed UM , oo---..-r 
PTO. - · - · Ttmt Jlll'lll<ftts...,bo ..... ot 

,., ran ,. ..... ......, C'OIIMil .,._ ., ,...tcw too.tv• 
No OWl,.,;.. •IW No ~ Will C ... 

-•eiii'III'IC. .312A IWII -
1 

-· MIU .. 

• ...... _____ ,_ ________ ! 
• MMu ____________________________ : 

• 
l~~!~~------------------------------~----------··1 

CHECK IT OUT! 
There are more opportunities, 

products and services offered 

in the "Classified Opportunity 

Mart," immediately following 

this section. You may find just 

what you've been looking for. 
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-...... . 
f inancing that shows how you can build your 
new home with as little as $500 working 
capital. 

Order both today and never make a 
mortgage payment agalnll 

HOTLINE SERVICE: Call 814-833-2620, 10 am.-4 pm. 
E.D.T. Mon.-Fri. Visa, Master Chg. or C.O.D.'s 
accepted. -------------1 TANrON PllBSS Dapt. PS·411 

Z4Z7 w. 26rh sr .Erfa, PA. 16506 
I D$8.00 lor Home 1<11 ·eo•, o $10.00 lor Home 

I Pr1eer, 0 $15.00 lor both, aavlng you S3.001 oor 
send $1 .00 lor Information Pkg. 

I NAME 

I ADDRESS 

I CITY 

I $TATE ZIP 

In Canada please add 1 5~ 
I -30 

BLE- WALL INSULATED 

GREENHOUSES 
All STYLES & 
WINDOW UNITS 
FROM JUST ... 

$ 

QUICK-MOUNT PANELS FOR 
SKYLIGHTS, WALLS, ROOFS 

ASLOW $ 75 
AS JUST. .. 

' • COLOR BROCHURE $1. SENT FIRST CLASS 

SOLAR 
VEGETABLE FACTORY, INC. 
P.O. Box 2235, Dept. A277 

SfRUCT1IES New York, NY 10163 
o •v•••oN Or Call: (212) 867-0113 

Electrify 
Ycu 
Blkel 

Travel with PEDALP~, low-cost 
electric drive for rour bike or adult trike. 
JuSt 1 0¢ worth o electricity gives You 
100 miles of effortless riding. Save on 
gas, taxls, Stop begging rides from 
friends. Perfect for shopping, Visiting, 
Cotmluting, just plain funl 

PEDALPOWER fits men's, women's, 
children's bikes and adult trikes, installs 
in minutes without special tools. Safe 
single-lever handlebar control, Instant 
start without pedaling, up to a 40-mlle 
range on a single charge. Satisfaction 
guaranteed. Send coupon for free cata­
log showing PEDALPOWER motors, 
Take-Apart bikes, and adult trikes. Get 
PEDALPOWER and laugh at gas prices! 

SEND TODAY FOR FREE cATALOG 
0 ----------

I. 
I 6285 Mantua Blvd., 

I Sewell, N.J. 08080 

I Rush me rrrt FREE 
Pedalpower c8talog by 

I first-class mail. 

I 
I Nne 

I Sire« 

I 
I City 

I State Zip 

I 
I 
·I 
I 
I 
I 

L----------J 

.,.. 

... 

... 
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SOLAR HEAnNG 
PRODUCTS CATALOG 

Everything lor ACTIVE and PASSIVE 
101ar '-ling, Including Sun-Uie* Glazing 
and Themlal SIDrage Systems, plus harcJ.. 
to-find 8llei'I!Y savers. 64 pagu, 15 sec-

tiOns. $2 .. 00 ppd. 
SOLAR COMPONENTS CORPORAnON 

Dept. P , P.O. Box 237 
Manchester, NH 03105 

New wide tire adap­
ters & fenders to fit 
most mini - V>, \4 & 
1 ton trucks. Simple 
bolt on Installation. 
Increases traction, 
tire capacity & life. 

The ultimate 
in safety 

protection for 
your family. 

RICKA MFG. 
DEPT. RPS-4 

Pequot lakes,lo4N !564721 

send $2.00 to cover 

INVENTORS 
The American Patent Law Association, a national 
lawyers association, offers a book and, if you choose, 
half hour consultation with a qualified attorney con­
.cerning the protection and commercialization of your 
ideas. Send $15, check or money order, to 

Top quality AC-DC cassette re­
corder, modified to provide 5 
continuous hours of recordin~ and 
playback of true fidelity, distor­
tion-free sound on each side of 
cassette for a total of 10 hours. 
Unit has many special built-in 
features. · TOK D·ClBO cassette 
supplied .. 

NOW ONLY $125.00* 
~ 

APLA, Box A 
2001 Jefferson Davis Highway 

Arlington, VIrginia 22202. 

PANELIZED DOMES 
SHIPPED WORLDWIDE 

Record incoming and outgoing 
cal ls automatically with this all 
solid state unit connected to your 
telephone jack and tape recorder. 
Starts recording when phone is 
lifted. Stops when you hang up, 
making a permanent record. Eas­
i ly installed. No monthly charges. 

~·~$24.5,..0*"""PP!'!!'!II 

BROCHURE/ PLAN MCKAGE $4.00 DEALER INFO $5.00 
VACATION OR YEAR-ROUND LIVING. ENERGY EFFICIENT. 
DESIGN YOUR OWN PLAN OR SELECT ONE OF OURS. 

PRE-MANUFACTURED TRIANGULAR SECTIONS 
BOLT TOGETHER IN HOURS. 

NATURAL HABITAT DOMES 
1108 SouUI10th Street SIMiboygan, Wisconsin 53081 

(print) 

State 

Golf Pros Banned From Using New 
"Hot" Ball; Flies Too Far · 

Tests Confirm Extra Distance 

A Hustler 's Dream? 

NORWALK, CT-A small Connecticut company has fash­
ioned a new golf ball that outflies 12 of the best balls on the 
market, but there's a catch: it's illegal- at least for pros. 

That 's too bad, because we could see some magnificent 
golf if pros were allowed to play with it. Tests prove it could 
give even a regular golfer as much as 22 more yards off the 
tee. A good pro could m ake a joke out of par. 

1b make sure that doesn't happ&n the U.S.G.A. imposes 
str ict manufacturing standards on golf companies to insure 
they don 't make golf balls that fly too far. Consequently, for 
nearly forty years golfers haven't had much to choose from 
when it comes to golf balls. All major brands are manufac­
tured in a way that intentionally restricts their distance. 

Now, a small company in New England is' offering 
golfers-at least nonprofessional golfers-a ball that pur­
posely disregards those restrictions, and the result is a ball 
that flies down the fairway like a Ferrari on the run. The 
company, H & L Labs, guarantees the new ball will outfly 
any legal ball on the market, regardless of price, and pro­
vides customers with a free sample to prove it. 

The new ball looks, feels and sounds like a regular ball , so 
about the only way another player can tell he's playing 
against one is to keep a radar set in his bag. 

Even the name of the ball won't tip him off. The company 
refuses to release it to anyone but a buyer. They simply call 
it THE HOT ONE. The real name is sealed inside the box, a 
secret between buyer and seller. 

And while golf prides itself on being a gentleman 's game, 

it seems that more than 40,000 gentlemen-an d ladies- a re 
playing with these innocent-looking buzz bombs . 

What's special about the illegal ball? J oh n McGuire, the 
director of H & L Labs, told me this: " We've doctored up the 
ball's aerodynamics so that it has less drag and a greater 
concentration of power than conventional balls. You can 
tell the difference with your first drive. "What's more," our 
special construction could help keep tee and fairway shots 
down the middle . . . makes the ball 'bite and sit' with more 
authority ... and putt with a steader roll. The cover is virtu­
ally cutproof." 

McGuire believes that more money is going to change 
hands with this little white bandit than all the tournament 
purses put together. 

So far most pro shops don't dare carry THE HOT ONE, 
but if you want to "test drive" what could be the longest ball 
in the world, H & L will send you one F REE. Just order a 
dozen or more and they will send you an extra. They ask you 
to use the extra ball for a few holes. Independent tests sh ow 
it should add as much as 22 yards to your tee shots, but if it 
doesn't, you can return the rest of your order for a prompt 
refund. The free ball is yours to keep in any case-for fun or 
profit. 

And if you evercutoneofthese super balls in normal play, 
H & L will replace it free. You pay only the return postage, 
about 25¢. 

A dozen hot balls cost $19.95. (plus $1.75 postage a nd 
handling). 1\vo or more dozen cost just $18.00 each and H & 
L pays all shipping costs. 

The address is: H & L Labs (DeptHG-62),18 Lois Street, 
Norwalk, CT 06851. You can send a check or charge it, but be 
sure to give them your card's account number and expira-
tion date. · Gopyngh'8d mate1 11 



Does Consciousness 
Survive Death? 
Is immortality an obsolete tradition? Will the 
advance of science prove - or disprove - the 
afterlife? As music ceases . when the instru­
ment ts done, ts the self snuffed out when the 
body is no more? Can the consciousness 
realize ftself after death? Orth<>Ooxy stands at 
the croSsroads. Heaven and hell as pla,ces -
and torment after death - will be challenged 
by· the fact$ ·of the space age. What is truly 
Immortal about· man? It Is ·t ime for thinking 
men and women to learn the truth of their 
Cosmic relationships. · 

FREE BOOKLET 
. ' 

Let The Rosicrucians (not a religion), a World- ,. 

.. . . 
. 

. .. ~ 

. ' . 

.. : . 
.. 

•. . 

wide fraternity, reveal to you what inquiring free thinkers 
haw learned about Self. You w111 be no less a vital power 
because you discover the truth about yourself. Write. today.for 
the free booklet. the Mastery of Life. It is a frank discussion 
about the real you. Use coupon below or write: Scribe BLW 

The ROSICRUCIANS (AMORC) 
San Jose, California 95.191, U.SA 

~--·--·-------------------------------------------------------·-···----------·············------: Scribe .BLW 

' 

Rosicrucian Order, AMORC 
San Jose, California 95191 U.SA 

Please send me the free booklet. the Mastery of Life, 

Name------------~----------------------------­
Add~--------------------------------------------~-------

Zip 
~------·---------------------------------------------------------------------------------------~ 
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BUILD 
ENERGY -EFFICIENT 

r;;!r¥r!id~!J!2~~--,, 
Monterey Domes literature package is a must. 
It has 80 .,ages of exciting designs, color 
photograpns, floor plansJ solar applications 
and fai:tual information. LeaiTI why it is the 
world's most energy-efficient design. You can 
assemble your shell kit in a few days. Dozens 
of models. Extremely affordable. If you're a 
serious home-shopper, mail this coupon today, -r 
0 Rush your new Literature Padl:aae. 
Enclosed is $5.00, plus $1.00 pstg./bdlg. 
0 Also send your Dome Allaembly 
Manual for an additional $5.00. Name ___________ _ 

Ad~------~~--~~----
City State--
Mail to: Monterey 
Dept. AR4, 1855 Iowa 
Riverside, CA 92517 ----

~==-·· ' Popular, • 
Low­
Cost 
Mini· 

Dozer 

a U:•· Ia"+ dozer poWer 
maneuverability 

for lanz,er gardens, snow 
removal, complete land· 
scape projects. Up to 16 
hp. Over 30 attachments 

incl. all garden toots, dozer 
blade, hydraulic loader. Fac­
tory direct savings. Unique, 

popular, EASILY ASSEMBLED 
KI T. Odd job and resale oppor· 

tunities are great. Send now, to: 

STRUCK KIT, Dept. PS41 Cedarburg, Wis. 53012 
0 Catalog showing Crawler Tractor Kit construe· 

l ion & uses (specify Magnatrac or Mini-Dozer) 
-75C. Both Catalogs - $1.00 

0 Plans for fabricat ing a Crawler Tractor Kit 
from local materials (specify Magnatrac or 
Mini·Oozer)- $7.00. Both Plans - $10.00 (re· 
f unded on any purchase). 

NAME ---'--------- -­
AD DRESS 

·" 

• 

~·· 

CITY, STATE, ZIP - ==-===..:-::==-:---
·---------------~~~-~IEJ-~!.I!L--..1 I 

~opyt igh xi matena ' --------------------------=~~~-----------------' 
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ADA Plan . 

Elfecllve APRIL 1, 1981 TIMES MIRROR MAGAZINES, 
INC. will offer au D8lticiDatina retail maaazine outlels which 
purthue JlME$ MlfJROR-MAGAZI~ES, INC. llUbllca· 
tiona from aulhorized ~liars other than TIMES MIRROR 
MAGAZINES, INC. (eHher dinlclly or through Select MaQ· 
azlnes, Inc.) a ditplay allowance plan in accordance wiih 
the following c:onditiona: 

1. Any reiiiiiiJUIQBzlne outlet which wiiMs to participate 
in thia display alloWance Dian must enter Into a Retail DIS· 
~ • .AgrMment with TIMES MIRROR MAGAZINES, 

2. The ntlaller will ..-lYe the dleplay allowance lndi· 
cated lor each r:IJf1i of the following lilies sold by the retail-•: 

CROSS COUNTRY SKI 
GOLF MAGAZINE 

~~~~tfF~~ HOW TO 9 LIFE· 

FISHING THE SOUTH 
HUNTING THE MIDWEST 

~~) 
15¢) 
12.~) 
15¢) 
15¢) 

3. The retailer must agree to maintain tun-cover displays 
of the titles IIIIICied In a highly visible high traffic area dur· 
lng their entire sales period. 

4. Aa of the above date, TIMES MIRROR MAGAZINES, 
INC. w1R UIUI'IIe the 1011 responsllility for the admlnlstra· 
lion of the plan, 8UCh ... audita .... payments, and aoceptance 
and termination of the f'lelall Dtsplay Agreements. 

5. Claims for display allowances must be submitted to 
TIMES MIRROR MAGAZINES, INC. within 60 days alter 
the end of the c:alender quarter In which the copies were 
aold by the retailer. 

8. T1la Retail Display Agreement between TIMES MIR· 
ROR MAGAZINES, INC. and the retallerwlllcancal, super· 
Mda and taka the ~ of all previous agi'MI1l8llls be­
tween the partlee relating to d allowarices form a­
zlna titles published by TIM~JIAROA MAGAZI~S. 
INC. 

7. This display allowanc:a Dian Is subiaCI to change or 
c:ancallallon by TIMES MIRROR MAGAZINES, INC. at any 
tJma. 

8. TIMES MIRROR MAGAZINES, INC. oilers display al· 
Jowances which -:e available on proportionately 
equal terms to all relllllars regardless of slze. 

9. For additional I and copies of the Retail ote-
play AgtNmant. plaaes wrtte to: 

RETAIL DISPLAY MANAGER 
TillES MIRROR MAGAZINES, INC. 

310 lllldllon Avenue 
New YOflc, New York 10017 

Clock Components 
Clock NOftiHIIta: Battery, Quartz, 
Eledrlc. u...,. Orandmatlier, Onnd­
fatber, WtWIIIIIIIW a. Triple au-, 
8 Day JC., Wllllll. W..tm!DIItar~ 
Bllm1 s.rom.c.n, MMal, s-1, 

i"'k":.~"!'k~~~= 
ttt7 Pn-. s-1 '1.00 111r eo_Pqe 
Cai8Ja&. lt8llmde4 Oil '10.00 Orclir. 

NEWPOIIf INILIUSIII .... INC. DIPI C 
Ull w, ...... Ill ......... _Ill, -If, •a-

STAINED 
GLASS 

Send 50' for fascinating 
catalog of kits, tools; 
ideas, books, and sup· 
plies. 

BIG START~R ~IT 
OIIJ $17.15 .,~ • 

WHtnEMORE, BIX 2115DE, HANOVER, MASS. 02338 

'"'"'"""" GREAT OUTDOOR FUN. """"""'"' 
SEARCH ELECTRONICALLY FOR •• . gold, silver. 
coins and relics with White's Electronics mineral/ 
metal detectors. Pays lor Itself. U.S. Patented. 
For your nearest dealer 

and free catalOg 
CALl TOLL FREE 

SOUND WITHOUT SPEAKERS 
Go rn bu\rness full or part trme sellmR amatang 
developmen t that e l rm rnate~ need for spea kers 

The 8 oz. ACOUSTIC 2000 "uaas entire wa lls, celllnes. 
eutos, bolts, or practiCIIIJ an.Jitllne else to eently vibr1te 
and actually produce stereo sound. Eully connects to 
ste...os, 111dlos, phonos just like e speaker. SAMPLES 
sa.lli .-. Usa two f~r 1tereo. FrH lltereture on request 

RELIQCE EUCTRIC MANUFACTURING CO. INC. 
Rte. 2, MaiUend, Fl. 32751. Tel. 305-862·3038 

Eorn Wh ile You leorn In Your Spore Time 
Trained and qualified mechanics needed NOW to service 
i noperative hydraulic 1acks. BIG opportunity for ambitious 
men. We show you HOW - in your basement or garage to 
earn spare time cash i n an e-.panding industry. Don't wait, 
ACT NOW! Gel lhe facts. · 

Write for folder No. P84 and free bonus offer. 

I " When CloHd 
• Openelnalanlly 
• Sharplnd 

Tough 
• St1lnlt11 

IIIII 

DUNE-BUG 
Complete plan s & )p l!!cs 
on how t o b u•lcJ or 
buy · disc, p rices o u 
pan ~. k i t s , e ngin tts. 
& r aw l'r'I;H~ttic.l . 

open u•;, 
slantly and 
IOCkUUIO• 

matlcally to 
preventtCCI· 

denial closing. 
Razorsherp 

Iough sttinltss 
still blade lor ,.. 

liable u se -"d P\lrd. 
long service. Send $3.60 

plus ~ to cover post· 
age and handling. 

ADD 

EXTRA 
. 

TRUNK 
SPACE 

TO YOUR CAR 

a-d $2.00 for DUNE·BUG pllg. to: 
Box 88784 Azusa, Co. 91702 
Ph 12131 lU-0334 • 

In 
YOUR 
OWN 
SPARE 
T I ME or 
FULL TIME 

SH 
On our 
30-DAY 
FREE 
TRIAL 
OFFER 

\\'1~':~ 
s~ wit~ 

BUSINESS! 
You riak nothing by accepting 
this offer to see how easily 
you can turn your spare t ime 
Into big Cash Prolits with your 
own C<lmptete Sh arpen i ng 
Shop. No selling .•• no pre­
vious experience needed. Our 
famous Sharp-All and ahow· 
how instruction set you up to 
make $200, $500, $700 a 
month CASH sharpening SaWI, 
Knives, Scissors, Lawnmowera, 
Shop and Garden Tooll • • • 
all cutting edgea. • 

Send for a II the facts! 
Our Free Book tella 
how to atart e profit­
able, lifetime home 
aharpenlng bualneu, 
how we help you grow. 
how we' ll finance you. 

IRU Mtalls ·mall COQOCtl below or postcud TODAY• 
=..:.J.._702A f1tld 

~ 

• YES BELSAW, 702A Fltld Bldg .. Kusa City,Mo.64m• . ' . 
• please send me the FREE BOOK that gives full details. • • • • • • Nanw ,..... 'rim • 
• • 
• Addrt-ss • • • 
• City•Stltt Zip • 

·························~········ 
A Revolutionary Sleeping Experience 

The 

Original 
Velveteen ""-~A...../ 

® . 
' 
\ 

The lightweight Air Bed offers a revolutionary steeping 
experience. Gently, but lirmty supports you with 100% air . 
Features air coil construction with multiple controlled air 
chambers that hold your body evenly and independently. 

Turns any room into a guest room. The ideal portable 
bed for holiday and vacation visitors ... and it stores easily. 

Take it camping, in your van, on your boat, in your sum­
mer home; sunbathe and float on it l 

Available in twin, double, queen and ki ng sizes. Inflates 
in minutes with most air pumps or cannister vacuum. 
(High·power air pump available-opt ional.) Made of sturdy 
20 gauge poly vinyl, cleans with soap and water. Repai r kit 
and pump adapter Included. 

Don't be mislead by imitations. Insist on the original , 
red velveteen The Air Bed. 10-day Free Trial. If not 
satisfied, return it with in 10days for refund. Order now l 

CREDITCARO ORDERS 800 648 5600 Nmda Residents ~It 
CAll TOll FREE: • • 800·992·5710 

OPERATOR NO. 48. 24 HOURS A OAY. 7 DAYS A WEEK 
790 Maple Lane, Bensenville, Illinois 60106 

Contem~orary 
fllotketng. Inc. 

Air Coli Construction Stores Easily on Shelf 

/'P1';a;;';;,;'d ;:'iheio'Ho'wT,;; AiR iEo(Si:' -" 
( ~ !wi n Size (Item 2339) $49.95 \ 
I C Double Size (Item 2354) $69.95 1 = Queen Size (Item 2360) $79.95 1 I 0 King Size (Item 2374) $99.95 

I 
Add $4.95 per bad fur shipping end Insurance. I 

0 AC Air Pump (Item 0004) $29.95 

I 0 DC Pump·12 volts·(ltem 0005) $29.95 1 
Illinois Residents Include 5 'I• % seles tax. 

I 0 Cbeck/M.O.Encloaed 0 ChergaMyCredltCard: 1 
C MastarCharga D Americ an Express D Carta I I 0 VIsa 0 Dlna111 Club Blanche 

I CardNo. Exp.Oata 1 
Name ______________________________ __ 

I Address I 
l~ty I 

State . Zip I 
I Signat ure -----------------------------
1 Contemporery Marketing, Inc. I 

790 Maole Lane, Bensenvllle, IL 60106 J 
Dept. PSME-091 © CMI1980251 -----------

APRIL 1981 ) 167 
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These four matched volumes tell you and show you everything 
any building or carpentry job ... from fixing a roof to building 
even building an addition or a house/ 

• • 
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hand'# shOP 
bet you get th\s page. 

As a new m~ d~ta\\s on 
too\ tree· . 

H~w Popular Science 
Book Club Works 

Just mail the ,postpaid card to get your $27.95 · 
4-VOLUME CARPENTERS AND BUILDERS LIBRARY. 
Send no money now. We'll bill you later for only 
$3.95 plus delivery and handling. 

Then, about every four weeks (13 times a year), 
you'll receive a Club bulletin descnbing the coming 
main selection arw;1 alternate books also available. If 
you want the main selection only, do nothing. It will 
be sent automatically. If you don't want the main 
selection. or want alternate books, •or no books, 
please make sure to indicate you( wisheS on the ln-

. struction Form and return it to us by the date shown. 
Club mailings are carefully scheduled to assure you 
.of at least 10 days in which to do this. But in the 
unlikely event that You don't have 10 days, and you 
receive an unwanted selection, you may return it at 
our expense. 

After receiving your joining shipmentr your only 
obligation is to buy two more regular selections or 
altl!rnates in the next year. After that, membership 

·,may be cancelled at any time, by either you or the 
Club. • · 

Club books are comparable In wery way­
paper, printing, binding, jacket-to original · 
publishers' editions, yet you may save up to 50% 

FOR 
ONLY 

• • 
(regular price 

$27.95} 

when you join 
Popular Science Book Club 

AS A CLUB MEMBER, you'll have an opportunity to choose from 
more than 100 superb, up-to-date books on a wide range of 

popular science subjects every year-AT DISCOUNTS OF UP .TO 
50o/0 • (And your only obligation is to buy two of them.) You'll be 
offered books on home improvement, repair and workshops, remod­
eling, house building, energy and insulation, wiring, plumbing, cars 
and car repair, electronics, appliance repair, furniture building, 
machines and technology and many other home handyman subjects. 

This information-packed 4-VOLUME CARPENTERS AND BUILD­
ERS LIBRARY brings you professional, easy-to-understand how-to on just 
@out every build-it-yourself question you'll ever have . . . 
• You get a complete how-to book on woods and woodworking tools, how 

to do all kinds of joinery and cabinetmakin·g joints, how to do kitchen 
cabinet construction .. . and more . 

• You get a complete how-to book 011 all standard specs of every element in 
house· construction, includi11g how to read pla11s and make your own . .• 
how to lay out a home workshop ... and more . . 

• You get a complete how-to book on laying out the foundation, how to do 
concrete block construction, house framing, chimneys, fireplaces, porches, 
·patios, insulation ... and more. 

• You get a complete how-to book on every aspect of roofing, flooring, doors, 
windows, stairs, plus how to use ·stationary and portable power tools, plus 
tips on painting, maintenance, repairs,· termite protection ... and more. 

You get step-by-step instructions on everything from reading a building 
plan to building a house (including the foundation), doing all the carpentry 
in it.,-and keeping the house in A-1 shape for a lifetime. And thousands of 
show-how pictures make it all amazingly easy, even for a novice. let's look 
at a few of the remodeling and fix-it jobs you learn how to do ... You learn 
how to replace worn or missing shingles. How to fix chimney flashing leaks. 
How to repair stairs (or build them from scratch). 

If doors need fixing or fitting, you can find out how to 
do it from these books. If you want to lay new flooring, 
you can just turn to these books to find ·out how to do a 
first-rate job with wood-tile, linoleum, asphalt, rubber or 
ceramic tiles. If you want to build a fireplace, you'll find 
out exactly how from these books . . . 

This marvelous 4-book library also 
tells you how to use all kinds of power 
tools to maximum advantage (most 
of them have great versatility). You 
learn about woods-their character­
istics, strengths, best uses. You learn 
about fasteners-nails, screws, bolts, 
more-their holding power, size-
strength ratio, and how to use each. .. 

"-ll..' Single mortise 
and tenon )oint. 

Installing metal 
shingles wnder 
wood shintl•$. 

These books teach you scores of tricks' and shortcuts used by carpenters 
for measuring, cutting, raising, fastening, finishing-every technique and job. 
They give you the answers to just about every carpentry question you'll ever 

( 
• 

:t-· 

. and sometimes .more on hundreds of special books 
offered each year in the club. To become eligible for 
these bargains, mail the card today! have. And they can save you thousands of dollars in the years ahead. c u~vrigh ,>CJ ma.enal 
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you need to know to do just about Learn how 
to read plans . a foundation, installing new paneling, 

Look at 

• How to rHd plans, spacs 
• How to use carpentry 

hand tools 
• How to use woodworking 

power tools 
• How to build concrete 

block foundations 
• How to choose best woods, 

materials, fasteners 
• How to plan and build 

roofing, flooring 
• How to construct walls, 

doors, windows 
• How to maklljoints 
• How to build stairs 
• How to build chimneys 

and fireplaces 

•. . and much more 

Mail attac. ed card todayt 
or writ to. 

POPULAR SCIENCE 
BOOK CLUB 

, 

P.O. Box 2006, Latham, N.Y. 12111 

• 

Your 
4-book 
library 

1320 pages of 
illustrated how-to 
Handy Library Size 

5Y8 " X 8%" 
Hardbound editions 
THOUSAN OS of 

drawings, photos, 
diagrams 

. _ ..... _ ... .,. .. 
- --- . .. ~ 

This multiple 
Miracle Measurer 

YOURS FREE 

When you join Popular Science 
Book Club with this special 
offer, you also get the super · 
handy Popular Science 20-IN·ONE 
Shop Guide. It measures in inches 
or centimeters. It's a compass, 
protractor, drill and chisel grinding 
gauge, bolt and screw sizer, bolthead 
and penny nail measurer and much more! 

. 

... ~·- -­"' . -

... 

p u "' . N IU 

A practical FREE _GIFT when vou join Popular Science Book Club 
'11 matenal 



RV's 

''Bumper SteprM'' 
No Skid Surface 

4 x 4's Pickups 

.. ... 

Vans 

Take a step up in the world with " Bumper Step ™". Reach 'those 
hard to get to places on your vehicle like under the hood, the roof 
and high windshields. 

• Fits most late model 
trucks, vans & RV's 

•Easy on easy off 

• Rubber pad for bumper 
protection 

• Strong 114 " steel plate 

$14.95 
plus $2.00 postage 

or 2 for $26.00 

Mastercharge and Visa accepted l..~-­

Name 

No C.O.D.'s Accepted 

Charge No. Exp. Date __ 
Address 
City, State, Zip 
Vehicle Model Yr. 

Save $50 on the remarkable Tote'n Talk 
that saves you steps and lets you walk, up to 
700ft. away from the base unit without in· 
terrupting calls. It's ideal for workshops,out· 
doors, warehouses, etc. Comes with 

belt cl ip. Regularly $249.95. But through 
Busy Line, it's yours for only $199.-20% 

savings. You'll also save month ly phone company ext ension charges. 
With its full duplex two-way operation, you hear and talk simul· 
taneously, like a regular phone, without pressing a button to 
speak. Precision bui lt, it prov ides key pad in the remote 
hand set for call-out, an intercom, automatic redial of the 
last phone number called, and battery recharge in the 110 
volt AC base unit. It's compatible with rotary dial, and 
Touch-tone ~ High/low volume switch and battery low in­
dicator, too. You get our 30 day money back guarantee 
plus fu ll manufacturer's warranty. Visa or Master Card 
cards accepted or send check or money order for $199.00 
including delivery. Fla. Residents add 4% sales tax. 
Allow 3-4 weeks delivery. 

ORDER TOLL FREE 
1-800-257-7850 

IN NEW JERSEY 1·800·322·8650 

P.O. Box 523465, Miami, Florida 33152 
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Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world's larg· 
est mold manufacturer. 

Ch.IPS limbs up to 2"' diameter; mulches, 
pulverizes shrubbery clippings Into a fine 

mulch. Use residue from material 
now wasted Into usable mulch. Hu 

wide axle, tong tongue. can be towad. 
For complete details. no pbllgatlon, write: 

"•• Ellllntrlal. tac., IIIJL K, lex • · Pl•u, OH 4 ... 

You can build this unique dome .with 6" polystyrene 
J)llnels covered with steel mesh and 2" of concrete, 
The result ls greater s trength, better Insulation end 

• 

less maintenance. Choose from different sizes with '" 
several floor plans. Kits are available for faster an~ 
easier construction. To leam more about the most 
energy effice nt dome, send $4 . 00 for planning kit. 

AMERICAN INGENUITY INC . Dept , PS-1 
401 N. HarborC!tyB1vd .,Melbourne, Fl. 32935 

TUNE 
IN 

Splits ·: . "'" EASIER & FASTER I . 
LOG SPLITTER! 

Only 148.85 plua $5 II·. a h. for 
edaptable cone, or m.es 

plut $8 rHdy·to-attach·to hub of 
car 01' Ught truck (apeclfy vehicle ). Pa.­

aend 8% aaiM tax. FI'Hinfo-atnd stamped 
aelf adclreaaed envelope. Good Procluola, 

Route I Box Kutzto-, Pa. 1tlao 

A!!IWMrite 
of heavyweight canon 

and dinghies. $100.- $220. 
All pack 1ma11. 

All lui 
para. 

::n:REE · «ti:~ ~ '\.. 
color brochure. ~--.__ # ~ • - .,. ~ 
Sea Eagle, Dept.'P$4. St. James, NYl-1780 " ,,;,;, ~phone 516·72....UO 
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For the photographer, astronomer, naturalist, 
educator, or casual observer- Celestro.n has es­
tablished a new standard in superb telescopes and 
telephoto lenses ~t affordable prices (from $295). 
All feature large observatory mirror/ lens type 
optics folded into a compact, lightweight, portable 
telesc;:ope or telephoto lens. Close-up detail borders 
on the fabulous from celestial objects f'lght years 
away, to ships, planes, fl.owers, wildlife or people. 
Here is truly an instrument that allows you to observe 
or photograph the world around you. Celestron 
also has a full line of binoculars of astronomical 
quality. 

C8 Telescope 

Send $2.00 for 32-page full color 
catalog on how to select and use 
a Celestron telescope or telephoto lens. 

Celestron International 
2835 Columbia St., Box 3578-PS 
Torrance, Calif. 90503, U.S.A. 
Telephone: (213) 328-9560 

(Dealer Inquiries Invited.) 

-----~---- ----

NEW! 
COMBINATION SCRIBE 

WITH CARBIDE TIP AND PENCIL HOLE 
Quickly locks and zeroes on any COMBINATION 
square blade. Easy, Fast & Accurate Scribing of 
Metals, wood, plastic, pipe, paneling. Scribing may 
be done with one hand free and on difficult shapes 
and contours. Scribing is consistently accurate. In· 
valuable for high production layout. Excellent for 
marking lumber, paneling, doors. windows, shelv­
ing, fumjture and fine woodwork, etc., by DO-IT· 
YOURSELFERS, WOODCRAFTERS and HOB· 
BYISTS. 

Lumber, paneling - metals Introductory offer 
Reg. $3.99 NOW only $3.49 Plus .50~ for postage 
and Handling or .soe for Brochure to 

FOREST RIVERS 
BOX 657 

FAlL CITY, WASH. 98024 
(Waslington Resklents Add 5% 5aes Tax. No COD. USA Oriy) 

Here's everything 
you need to be a 

successful sign-maker. 
Jnvestntent:about $700* 

Now you can start your own sign-making 
business with the New Hermes Engravograph TM. 

This one versatile machine lets you engrave all 
kinds of attractive signs. Quickly, easily, and 
very profitably. Signs for stores, banks, 
hospitals, you name it. Unique feature: adjust­
able to 21 finished letter sizes. And its cost is 
so small, it pays for itself in no time. You can 
learn to operate it in minutes. 

New Hermes will also help get your 
business started. And we stock all the sign 
materials you' ll ever 
need. New Hermes. 
The source for all . 
your engravmg 
needs. 

.... .. .._ . . . .,_ . ,...:-......... 
. .. . ,.. 
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Ne1rly Everything 
far Apple 

APPLE II 
ACCESSORIES 

...,... Jopllcll . . • . • • . • • • • • • • . • • • • . .. . . . . 47 
AaT ~ Mfui K.,~ •• • ,,,,, ,,', , " 
., ~ ..... ...- .......... ........ 241 
..... en U,t' .. l: "- ................ Sl 
c ... eo.w ,.,. a,... c .. ..- . . . . . . . . . K 
CCI ,...,..,.~ Tlmrtf ..... .. . , . • , tit 
DM PayfMf L....- e .. KM ( llloMII) . . .. It 
OM ,.,..._, L...., c .. Kill{ ..... It) • , , M 

...,.. ~·-···· ................. ... ))$ 
( ........, ...,_ ........ ........ . .. ...... 21 
Or.....,.ac. l..,UI T...C .. .• , . , ... , •• , , ... . 141 '"'rol X·10 ,...._,.. Contr .. lr•t.m .. ..... 231 
.....,.. x.tocentr...,Ontr .. ...... ...... . 114 
..._ ... ..., ... ,.,.,.. c~ ..... ...... us 
. .. .... z ...... CM'II . .............. 2M 
.......... c ........ .................. .. 111 
.-. ......... ......... . . ..... . .. .... .... ... 141 
•• uc:NIN1. 2000J"' W•d voc.-.~ary .. . . 211 
~-. ... s,Hch ,,...,_"., •.•• . •••• m 
............. lllf:TY tiDtd iiU ........ .. 2S 
IVA r DiM: Clli1411Dikl c:-.1 ......... ... S2t 
............. otpillll" Of....,.. ........ ... ... 

~CICIIIIP'itlat'\'\'\ 
IIIIITOCK, CAU FOR PRICES! 

APPLE COMPUTER 
INTERFACE CARDS 

M lMN"on ow ....... "-t.rl.ac. .-rrtOA .•. 114.1 
\ .,' utftll fltwtwwe C.. ... , . . •• ... • t4t 
CCI AriltwNtlc ~~••• C'.lfi • 71111 . 321 
CCI , ., .. ._. ll'!ter1ace Catd 17120A . . . .. 1SS 
C.nttOnk:l Print• I~ C:W • • . . . . . 171 
...... Cton~~ c..nl 

.., .......... ....,.. .. ............. m 
~~ C•d 6 DI H C:Mit • .• 1Tt 
11'11..., l • k 't""w.,. Cwd . • • • • • • • . • • • 141 
'"-'._. Pm.., ,, .. ,. •• e............. ,,. 
~pint .......,. C:ertl ••• 0 • • • • • • • • • • • • 2:1 

"'""""c... .W. Iwrtln...., ...... '" 
....... u. c.. .-..,e-..., ..... .... ... ,,. 
liM AIO ht1.111Pw lhlll0 

All4fftbiiHI I TMIH .. .• .. , .. , .... , , 111 
I«W lna.rl.ce Cltell ••• . • • • • •• • • • . • . . • . t:Jt 
l,.mec: Lipt ll'eft C:• d ....... ,., ••.• . 21.4 

PRINTERS 
MONITORS, Di'SCS 

D"'r W'heoet PrMtorl ... ................. 17'111 
.,..,.._ OPIOIO .................... .... .. 
Aft t ilt• DP1000AP • .. .. • .. • • • • ..... • .. 
c ... tronkt wMI'IoCM.I4 c..._ ... , , , . , , . , . . . . 111 
IP"ft TXI0-1 WI Qraphiee , •••• ,, •• ••.• 7tt 
, ,..., .. xeo ..................... .. .. . MS 
liiP't MT ......... ............ • ...... .. 
NICs, · ,. , ... tt110 ............... ... Jet1 ,.,., , . ...,...a ...................... 12M 
thfttype wfth I~ CIINI , • • , , • , . . . . MO 
L ... 1 ViiMO 100.12" IIW .. .......... . 121 ._...r 1aw .................... ..... 111· 
Oy""" ..._.. (llq 10) ...... ..... ...... .. II 
IIIMIOI'fl' (plat 10) ............ .......... 41 
VttMiim ~1 10) . .. . ....... .... .. .... . J0 

APil)u: II 48K $1253 
DOS 3.3 with UP9'- kit $54 

~,. . .. . .............. .. .. ...... .. 27 
.... 8.owl . . . . . • •• . . . . . . • • . • . • • . • . . . . . 14 ........... 10....... ... .. .... .. 
ltfJIIt: II o.lk:;UI' ..................... 21 -0-·-•.-.............. .. a.,e., ut .....,. liM , , ...,. .. • .. • .. .. • 44 
~pt"oft Utility ,,.,...,... by H11dtn • . • . 71 
" 'h a ; 1.., Wonll "tc..-r . ,, ... .. , , , , , tS 
.. ·~ -...c. o .... ..,.. . . . . . . . . . • 
H l ulluu T...., o4 a.... ............ It 
TM C ........... MMIII IIM'I .,. .... .. 1ft 
C:CA ON lll.nouo!Mftt 

b)' , ..-.oM •• ttw.,. ... ... . , , , , , • , . . 14 
TMC:~¥..,_..1~$ 

. ,,._......, . • . . . . • • • • . •• . .. . • . • • • • • . . 2? 
0.110p ....,_ "' ~ ....... • • . • . 7'1 
Oow.I ...... Porttoll•l"...., ···· .... . .. 
Forth II bJ ~ .. .. .. .. . 41 
FCM11M for UM WMh L.oftew ... l yeii M , ,, 1$t 
..._ .. LM.·· I ·ptMt . . ............. 4tt 

~uc::tr... o ... c•••••·········· 21 
..,..,.ua-o,.,·t .............. • 
~0....... .. ....... .. ................. 21 
S,ICt 1Midor•C .. M4tl ..•.. •. , , ,.. .. ... . 11 
..... ,......, • .._ ........ . ......... . .. . 2S 
W.Ofk F&-1 'liN IIMIIIIIIr 

c ....... ........................... . D 

~ .............. - .- ..... 2t 
ly ... _IO_I_ .......... 17 
VM elc -,. ,.,..,.... lottw.,. .. .......... 111 
, ....... 'eclultt ... ' . . .. ............ .. ttl 

WE IPFAS II 

Epsan Printers 
47 

At.t 400 Compu1er •••.....•. . I • • I •••• I • •••• I • I . I •• I I $411 
Atari 120 Prtntet' .. ••• • I •• • •• • I • • I • ••• I I •• •••• I ••• •••• 

Atert 110 Dlak Drive ••.••. • ••••••••••••.••.•• , •• •••.• 
AWl 410 Protnm Roeofdof • ••..•••... .. ..•..... .... 
At.M 11K RAM Module ..••••••.. • .•••• .•• ••• •• •• ••• I 
A'-1 M RAM Moduli • I I •••••••• •• •••••••••• I • I ••••• 

Atari B•tc ROM .... · • • .....• . .... .••• . ... ... . I •••• •• 

Atari Vlslcefc •••.•..•••••••••• •• •• ••• ••••• ••• , ••• • •• • 

...... ltbaH ··•••·•·•••···••·•• •••·•••··••·••·······•• 
Vklloo EMel •••• ..... ••• ..••. . ...• • •••...•.•.•.••• . .. 
Su.,.r Bre•kO&It .. . •••....• •. •• , ••.. . . ..•. ..• I • , • •••• 

Muak: Compoaer ... •.. . .... .. I •••• •••• •• •••• I •• ••• •• 

.Computer Chesa .•.•••...•••...••••••...•••.•.•... •• 
I._Ralcten ................. .. .......... ... ..... .. . . 

419 
Sat 
I I 

141 .. 
45 

171 
)(I 

30 
30 
45 
30 
39 

150 1nt.r1ace .••••• •.• ••••.. . ••••.• ~ •••••••.••••. . .••• 1et 
125 Pftnter 0 0 0 0 0 0 o 0 0 0 0 0 I 0 0 0 0 • 0 0 0 0 0 • 0 0 0 0 I 0 0 0 0 0 0 0 0 0 • I 0 0 0 715 
A"etnblef/Edltor .. •••. .. .•• . .. I •••• •• • ••• •• • •• •••••• 4S 

APPLE & MOST OTHER COMPUTERS 

NEW! MX80 
40, 80, 132 columns 

LIST~ 
TX eo w/Graphics 

LIST jJ8t: 
Apple Conlroller & Card 
& Cable 

LIST~ 

OUR PRICE CALL 
• Most reliable smal l printers ever sold! 
• Uses standard printed paper. 
• Graphics option transfers screen image 

directly to paper. 

t-------.1-800-854-

[~.: 
.........__ 

TO ORD£flt: Phone orders inv•tect utlf'lg VJsa. Mutercard, Caltt. add 6._ules tu. Foreign orders include 1~ handling· 
or bank wire triMhH"$. VI" & MC credll card service charge shipped freight collect. Foreign orders over $1000 allow 
ot 2~ Mail orders may 11nd chatge card number (include 6 wee._:. t .llta lind lnchJcte $.25 license fee. All equipment 
t •plratiOtl date). cashtttl chKk. money order, or penonal is tn fKtory cartons with the INinufacluters wan anty. 
check (allOw tO bu:sinas Gays to. ChKiil:s to clut). Ptease Equipment is subfte..t to price change and availability. we 
•ndude phone number. lnctude 3._ lhlpping, handling. ship 1ha same day on most ordtrJ. No C.O.O.I or P .O .& 
and insurance ($5.00 minimum) in USA. Shipm.enta within aec:eptect. Retailltore prices. d ilftr trom mall order prices. 

MAIL TO: 1111 ...... , ll CA.III CA.,IHZI 

~;::: 

Save Money! We help yo~ import 1 
Mytord of your choice direct from 
Enalandl 

KILL LAKE WEEDS 
Proven Aquacide pellets destroy 

unwanted underwater weeds. 

. t . ' .... 

•· 
19" & 31" between centers ·· 7" swing 

Special U.S. delivery prices. For full 
details and color brochure, send $1.00 to: 

•... ,. After. 
. ·. 

Spread marble sized pel· 
lets like grass seed. Ef· 
fectively k ills weeds at 
any depth . 
Regiatered with Federal 
E nv ironmental Protec· 
tion Agency . 
Used and tested by many 

·. ·• · : · · State conservation de· 
.... - partments. 

10 LB. Can (Treats 4,000 sq. ,_. 
ft. of lake bottom) $29.95 
includes delivery. (50 l b. car­
ton, $109.95 includes delivery) 
Or write for {'rH ir~{ormotior~ to: 

AQUACIDE CO. 
D & M Model Engineering 308 Prince St., Dept. 14K, St . Paul, MN 55101 P.O. BOX 400 

'::::W:::E=S=T=E=R=N~S::P~R~I=N~G=S=IL~60;::;558::=~~164~~ POPULAR SCIENCE ===== 

New 13th Edition! 
Now available. Send $8.95 or Visa or 
Mastercharge No. with expiration date. We 
prepay postage. Moneyback guarantee. Free 
catalog covering complete line of manuals 
available. 

TECHNICAL PUBLICATIONS DIV. Dept. PS 
P.O. Box 12001 Overllfld Pn. KS 66212 

......... ,, ........ . 

1 H.l'. 2t CAL COII'IESIOI 

'32415 ---

..... ., .... 
HEAVY DUTY 
• ........ ..... •1-......... .., .. . ... _ ... 
UNiVERSAL· 

WRENCH 
~--~~~-.... •s3s ....... ,...._ .,.. -.... 

20111M 
311 · 13111 

Including metltc 
lllfid $UIO .. WOnt. a IW 7 C 

OIIOIP lt" 1111 Ill 
• 1rr' T1voec 
• 4 .. Orliplll 

• "' HP Wotot 
• 0-45 T_,. 

•13115 

-·11UI 

I ,.-/' ........ 
CLEAN • Brick • Stone 

• Aluminum Siding 
Instantly, Safely. Low Cost 

==::::i-~1\\ Spray-on, r inse-off method. ~= 
S~~O Factory training provided. 

\Of Send for FREE booklet, I= 
f"'~~ complete details. 

600~ Write or call (216) 292-4727 ~= 
National Surface Cleaning Corp. I== 
49!>9 Co Parkway 

441 
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, • MORE CONVENIENCE -In this fabulous 
Laser 49er MiniVan. Converts any bug. 
Economical , roomy, affordable. Perfect for 
business, family travel , or daily driving. 

The Elite Laser 49er MiniVan 
. . 

._ • MORE DRIVING FUN- In the Mini 18 Step 
Side Pickup. Easy to assemble over the ef­
ficient VW. Plenty of storage room. Perfect 
for good-time driving. 

The Elite Mini 1 8 

• • MORE GREAT LOOKS - In the classic 
" Laser 917. Quality components, easy to 
• ·assemble. Aerodynamic design featuring 

gull-wing doors. An affordable street 
~ machine that's unforgettable to build and 
" to drive ......... . . . The Elite Laser 91 7 

., • ~ET TO KNOW MORE ABOUT ELITE: Cal l 
us toll-free to take advantage of our 
limited INTRODUCTORY OFFER! You can 
earn a substantial discount by call ing us 
and mentioning this ad. We' ll tell you all 
about our kits, ourselves, and our new 

,.. Representative Program - and how you 
can save money on your Elite Kit! Call, 
toll-free: 

' 

1-800-328-8898* 
Or send in the coupon to receive our 
brochures. 
*In Minnesota, call 1-800-992-1717 

Or (612) 286-2660 

It --Name---------- Age _ _ 
Address 
City---- - State __ ZIP _ _ _ 

Home Phone ( ) ------- ­
Business Phone ( 

Enclosed Is 
$3.00 for the 

) ______ _ 
0 M iniVan Brochures 
0 M ini 18 Brochures 
0 Laser 917 Brochures 

0 Enclosed is S I 5.00 for the Mini 18 Complete Pack with 
Assembly Manual 

0 Enclosed Is $29.95 for the Laser 917 Complete Pack L with Assembly Manual 

----_... ...--~ . -... ~ .. -,__.. .. 

- --- ~ .. .. 
~· - ~ -~--~ 

MAIL TO: 

ELITE ENTERPRISES 
DEPT. PS-4 8 I 
690 East 3rd Street 
Cokato, MN 55321 

Please char~ the above materials to my: 
0 VISA 0 MasterCard 
0 American Ex_2ress 0 Diners 
Account No. DOOOOOODOOODODD OO D O O 
Expiration Date: - - ----------
Signature: ...1 
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1 AUTOMOBILES 

EXTRA GAS FREE at Self-Serve Sta ­
tions. Legal, Honest Techniq ue. Deta l11 
$4.00. Oakst e r , Box 1582, Beaverton. 
OR 97075. 

Y-8 TO Y-4 conversion. Dramat ic fuel 
aavlnge. Instructions, $12.95. Benning­
ton Research, 15136 Penrod, Detr oit. 
MI 4 8223. 

f'ANTASTJCI Ultimate keyless aut o 
a la rm. Paten ted. Tota lly foolproof. De­
taUs - $ 1.00. King Research, Bo x 2, 
Maywood, IL 60153. 

AUTOMOBILE RE-TUNING f'OR MAX · 
IMIZED ECONOMY. Deta lls FREEl 
Techneerlng, Box 12191CC, Norfolk, 
VA 23502. 

ENGINEERING DRAWINGS for 48 
gpd cont inuoue s t ill. Assembly, operat­
Ing Instructions, parts list. BONUS • 25-
pa!fe mash recelpe book. $14.95 In­
cludes postage / handling . Stills, Box 
1483, Polson, MT 59860. 

FANTASTIC GAS ECONOMYII - It's 
Easy! - Det a ils FREE - Avt ok, Box 
5 202-L4. Rockford, Illinois 61125 . 

OLD CAR FANS: 
Subecribe to HEMMINGS MOTOR NEWS, 
worid's largest old car marketplace since 1954. 
OYer 450 pages of ads each monlh, crammed 
with~ of old cars lor sale p4us parts, 
lllelature, restoration shops and more. Only 
$9.75 for 12 giant Issues. Subscribe to the 'bible' 
of old car nuts today. Send to: 

HEMMINGS MOTOA NEWS 
Depl. PS, Boll 100 

Bennington, Veuuont 05201 

NEED MORE TRUNK SPACE? 
Get It with Traveler, the smart system de­
~led to uae all the apace in your trunk. 
TIIMier =- In the bedroom, fits In your 
trunk wit stuffing 1oote clothing under 
••"s or around edges. Send year, milke and 
model for litalature, prices to 

American Traveler 
PO 8oll555 

Bowling Orwn, Ky 42101. 

NEW CAR COST INSTANTLY 
Your pocket calculator, oticllor pri<H and our aim· 
pie math fOrmula will revul dealer- of any '81 
U.S. car-a~~ywbere-in one minute. Ac:eurate 
within $5-uaually leu. Make a better deal, aave 
dollan-money back 1\llrlntee. Send 17.60 M.O. 
10 

West La. Computers, Inc. 
Building D West Te11a1 Roed, 

P.O. Drawer P, 
LeMvllle, LA 71~. 

2 AUTO SUPPUES & 
EQUIPMENT 

aoo MPG Carburetors? Drawlnsa 
and DetaUa $10.00. Carbu, Rt. 1, Hltcb­
cock , SO ~7348. 

ALTIERNATOR Generato r Rebuilding 
Book. Details : Hedelund EnglneerlnJI, 
7505 Barkentine, Las Vegaa, NV 89128 . 

CORYAIR PARTS - 300 pafle illus­
trated cataloll': $ 3 .50. CLARK S COR· 
YAIR PARTS, INC., S HEL.BUR NE, MA 
01370. 

AUTOMOTIVE P ROPANE 
Do It yourself with a 

as little as 1 / 3 nor-
1.00 for details. 

P .O. Box 1293, 

AUDIOYOX Car St ereos CB's And 
Accessories. LOwest Prices Anywhere. 
Free Price List. Audlovox, Box 22012, 
Cleveland , OH 44122. 

FUEL LINE MAGNETS 
1een on T.V. Complet e klt $12.95 

Instruction•. P .O. Box 205, Jop­
MD 21085. 

INCREAS ED 1 0 T O SO~o. 
P ublication $3.95. BETTER 

188 I POPULAR SCIENCE 

-
CLASSIFIED ADS $6.00 per word, per insertion. M inimum 
10 w ords. Payment w ith order, or charge to your Visa or 
Master Charge (give number & expi ration date) . First word 
in bold capital letters, rest of ad upper & low er case. Other 
bold cap words, $1 per word extra. Bold headline or white 
space, $24 per l ine. DISPLAY-CLASSIFIED $330 per inch, 
per month. Advertisers using a P.O. Box number must 
f urnish complete name and street address for our records. 

CLOSING DATE for June issue (on Sale May 15) 
is March 27. Send orders to Mary C. Ansbro, Classi­
fied Adv. Mgr., Popular Science, P.O. Box 9643, Church 
Street Sta .• New York, NY 10249. 

ANTIQUE Ford Parts, Restora tion 
Supplies. Ca t.a log $2.00. Mark. Layton, 
NJ 07851. 

MPG METER - ZT1 ( CompuCrulse 
twin ) reported in Aug '80 Popular 
Science. Distributor direct $119.95 ppd. 
SOS, Box 206, Hudsonville, MI 49426. 

3 AUTO TRAILERS & 
CAMPERS 

CAMPIER / TRAILER KITS - PLANS -
Fifth Wheel• - Van1 - Covers - Motor­
homes - Simple const ruction - Save! 
Catalog $1.00. GLEN· L R -Y'S, 9152 PS 
Rosecrans, Bellflower, CA 90706. 

4 MOTORCYCLES, 
BICYCLES & SUPPUES 

MOTORBIKE Plana. No Welding. In ­
formation 20c. Box 764, Columbia 
Falls, MT 59912. 

BUILD AN ELECTRIC REAR DRIVE: 
SYSTEM f'OR YOUR BIKE. Use na­
t ionally a vailable parts. Send $20.00 
for detailed plans and drawings plus 
$2.00 handling. sase for Information 
only. MER, P.O. Box 5113, Eu~rene, 
OR 97405. 

5 AVIATION 
BOOMERANGS - INCREDIBLE RE­

TURN! You can do it . Excit ing! Orde r 
your FREE ca ta log t oday. Boomerang­
Man, 312 Park, Monroe, LA 71201 . 

S PACIE SHUTTLE POSTER, 30 x 42, 
Color, $5.00. S unshine Company, P.O. 
Box 1 055, Palm Bay, Florida 32905. 

ULTRALIGHT DIRECTORY, Kits, Plans, 
Over 50 Designs! $3.00. " fLight ", 
19 Brannen, Savannah. GA 314 10. 

PRACTICAL GUIDE to Airplane Per­
formance and Design, 224p, $16.95, 
Crawford Aviation, Box 1262P, Tor­
r ance, CA 90505 . 

.: :: ~!~'i¥AILA8l(. 
5(."10 11.) fot COPUtt J,.,O,ItllAY 

e POWVI ,.., Gll41tt. S..lll Pl-. 
lco·SioC, l oal, Go·KI~ Tnl Slaof , ( IC. 

1\-,.,. e "IAif.IO.UILD" COIITliUCnoo "-'"1: 
II.U. '"*'Sf .llf.tWT:H.tt. PUIII ••• t tt .tl 
0.1&.'-t .l ot.• *.~L .. ~ 

BUILD A HELICOPTER 
EASY TO FLY-INEXPENSIVE TO BUILDI 

• CMielone~ 
• U.S low<OIIt fuel 
"'- COfiiplN4y lllulnted: $8.00 

lEI 'COPTER IXNIIIMINTI:R'8 
IWII*)()I( (I!WI'f llustl.-..): ss.oo 
PLANS end HANDBOOK: crit $11.00 
DLICRAn' 

P.O. Box 11488 A llllltlmore, MD 21217 

5A HOVERCRAFT 

AERO-CAR Amazing Hovercraft bullt 
easily with ordinary tools . Lawnmower 
engine powered. Carrlea one man plus. 
Flies over land / snow / water. Complete 
plana and booklet . $9.95. Aero-ProJects, 
Box 5118PS, Clinton, NJ 08809. 

BARTLETT Flying Saucer, Complete 
Plans ; Supply Source• : $3.00. Write: 
Herb Bartlett, P .O. Box 156-S, Silver­
da le , WA 98383. 

HOVIERCRA" Plana, Catalo g $ 1.00. DRAGON Unlven al Hovercraft, Bo x 281, Cor ­
nJ!III dova, IL 61242. 

EAIY'IOft.T 
ADVLT•am.n 
~~~ 6 ASTRONAUTICS 

ROCKETPROPU~ONSYSTEM 
Build your own hot gas genera­
tor that propels you approxi­
mately 85 feet high at 60 MPH! 
Send $10.98 for Info-pack to: 

PROPULSION 
P.O. Box 2624 

Arlington, Va. 22202 

ANTIGRAVITY Pro puls ion Devise. 
Free Brochur e. RDA, Box 87 3-N, Con­
cord, NC 28025. 

ANTI -GRAVITY No moving parts, 
magnets, gases or exotic fuels. Solid­
s t ate electronic levitation. Build fly­
Ing models. Data, schematics, dia­
grams. 78 pages 8x10 mlmeo $15 
ppd . Guaranteed! Visa / Master Charge: 
For eign add 20 % . A.E .S. , Box 132-A, 
Eureka Springs. AR 72632. 

7 BOATS, INBOARD & 
OUTBOARD MOTORS 

EVJNRUDIE 1980 Bargains . • a ll sizes 
.. $1.00 handlln1 .. Scot t-McCullocb 
parts . . Elect ra Marine, 6 10 Merrick 
Road, Lynbrook, NY 11563. 

BOAT KITs--27 Trall erable models 
- OWIER and SAIL - 11' - 30'. Molded 
fibergla s• bulle and decks come factory 
assembled - you Insta ll factory supplied 
Interior. Save ha lf factory-built cost . No 
experience req uired. f'RIEE 48 page Cata­
lo~r. Lu11er , Dept. AC-81. 3800 West 
Highway 13, Burnsville, MN 55337. 
1612 ) 890-3000. 

-
BOAT PLANS- FRAME KITS· PATTERNS­
Powerboats · Sailboats · Outboards - Canoes - .... 
Kayaks - Rowboats -Duckboa1s • Houseboats -
Runabouts - Dories • Workboats · Fishing Boats 
• 8' to 49' -Construc11n · Plywood· Cold Molded 
-Wood/Epoxy • Fiberglass - Steel. Lowest cost. 
highest quality! Easy, proven methods include ' 
instructions especially lor amateurs, No lofting! 
SUPPUES - Fastenings • Fiberglass - Resins -
Glues • Spars - Books • Trailer Plans. HUGE 
144-page Cltllog • $2.00 · Includes FREE 
"BOATBUILDING SUPPUES" brochure. ~ 
GLEN-L Marine, 9152 Rosecrans, Dept SP, 
Bellflower, CA 90706. 

BOATING ENTHUSIASTS: 
Subscribe to SMALL BOAT JOURNAL, the bi·. 
monthly magazine devoted to boats under 30'. 
Covers everything from aall and motor boats to 
canoes and rowboats-deepwater and Inland. 
Plus tests, deslgn.s, repairs, how-to tips, mainte­
nance and more. Just $10 for a year-long edwn­
ture 1r1 small boating. Send to: 

SMALL BOAT JOURNAL 
Depl. PS, 8o11 400 

Bennington, VarniOnl 05201 

' 

WHOLESALE-Boats, Motors, Marine Supplies 
eomp.,. our prtc.e and - on Evinrude, OMC, a Cru­
- Enginel, Elec:lronlc:a. P- . Fiberg~Ma, F ...... 
Pto;ol ora. Controla a s..r'.og ~ s•~~y Gew a 
Appianceo .,. on/ft a lew o1 _, 300 Manne Mni!KU· 
era IIIII we repr-. We alec haYe a 400 page cellliog a. 
a-..Jiable for only $10.00 or you may reqL*I our moneNy ..,. 
mailing lilt olepedeio free ol cherge COf'JI I~ olileml. 
or below dellw COIL 

WAGNER WHOLESALE MARINE 
3700 Lllpelco Blvd., Harvey, Lll. 100M 
Of phone 5041340-8221 AM for Waroen 
StMng 111e Marine Industry For 0Wr40 Yen 

BOATKJTS- PLANS • PATTERNS · FRAME· 
PACS - FIBERGLASS • Wor1ds largest Cata- , 
logues - 300 . designs- 8 '/80'- plywood - fiber­
glass - steel - POWERBOATS · Inboard • out­
board· jets cruisers· sportfishers - hydroplanes­
runabouts · SAILBOATS · Daysallers - Traller­
sallers - Multihulls- motmsailers • (KYACK-CA­
NOES - large selection wood - canvas - fiber­
glass) BOATBUILDINO · materials- hardWare· 
fastenings - rigging - aalls - plywoOd - FIBER· 
GLASS- polyester epoxies- foams- doth · ma1S 
• C·Fiex · special section boatbuildlng with wood 
epoxy saturelion system - catalogues $2.00 -4 
(Book "One-Off Boatbuilding" $6.00) also (Book 
"Fiberglassing How To" $6.00) 

CLARKCR.A" 
16-S Aqualane Tonawanda NY 14150 

8 BATTERIES, 
GENERA TORS, ETC. 

NICKEL - Cadmium Batterys, Gov­
ernment Surplus, A Must For. Wind 
Generators, Solar, Electric, Homes, 
Radio. Send $ 1.00. Inter plantry, 1535 
Cunnin~rham Ave.. Merritt Island, FL 
32952. 

7 7 DO-IT-YOURSELF 

LASER HANDBOOK wit h bum ln1, 
cutting, Ruby Rede, Co 's complete plana, 
books, and parts. Send $4 .00 to: Famco. 
Dept . PS, Box 1902, Rochester NH 
03867. 

IELECTROPLATING, Complete Text­
book. All Metals. Electroplate Metalllc/ 
Nonmetallic Item• ... $9.95, Dotalls Free . 
Tropic, Box 95P, ralm Bay. FL 32~05. 

JON GENIERATORS , Outperform $200 
Models, Kit $64 .50, Complete $79.50 . 
Professional Ion izen. 204 N. Hydrsullc, 
Wichita, KS 67214 . 

" PROFESSIONAL" GIANT SCRIEEN 
PROJECTION TV - " Don't Be Fooled 
By Cheap Imitations" - "Build The 
Best!" - Simple Construction! - f'RU 
Informat ion! - POLl-VISION, 168R Dun­
more St ., Throop, PA 18512. 

TELEPHONE Inatallatlon Booklet . 
$ 5.00. PGS Publications, SA Asbury, 
Cburcbvllle. MD 21028. 

SAVE YOURS ELP and your property 
! rom burgla ries. Info. writ e: Jack Fieber 
12-Cl . Box 522174, Miami, FL 331~2 . 

S PEAKER SYSTIEMS AT HALf' PRICE. 
Into, Write: J ack Fisher (2-C) , Box 
5 22 174, Miami, FL 33152. 



$78.00 ORt:t:NHOUSC. Plan $3.00. 
w. Price, Box 310-PS. Mt. Sinal, NY 
11766. 

PRINnNO BASICS Operate otrset & 
Camera, $5.00. Fredrick's, Box 1851, 
Joplin, Missouri 64801. 

HOW to Repair Your Own Lawn­
mower 90 90 of Time! Amazing new 
manual reveals serviceman's secrets 
. . . Easy steps . . . Satisfaction 
guarant.:ed . . . $5.95 postpaid. Re­
pairs Unlimited, Box 30-PSAP, Com­
mack, NY 11725. 

SATELLITE Television Information -
Build or Buy Your Own Earth Station, 

f-.u.s. $4.00 - Satellite Television, RD3, 
Oxford, NY 13830. 

EDGE with mono!lliment, tested 
plans, send $2.00, Stamped envelope 
seU addressed to: 200 Harvard Rd., 
Montgomery, AL 36109. ·---------------

DIGITAL LOGIC PROBE KIT Instruc­
tions and schematic $5.00. Including 

.., circuit board body and nosepiece $10.00. 
Complete kit $19.05. Deco Sales, Box 
7B, Balboa Is., CA 92662. 

• POOL TABLE - Build your own. 
Plans $15.00. Information $1.00. 
Quest, Box 13077, Edwardsville, KS 

' 66113. 
FREE CATALOG Of Formulas, tips, 

remedies, plans, Methods and Instruc­
tions. Send to: Nile, Box 3520, Nashua, 
NH 03061. 

FIREPLACE Heat Exchanger. Do-It 
Yourself. Complete Plans And Specs 
$7 .50. 90 Melvin, St. Helens, OR 
97051 

FREE Electricity at campsite! Por­
table Hydroelectric plant for cooking, 

~ heating, lights, etc. Inexpensive, easily 
constructed from complete Blueprin~s 
and Instructions. For plans send $8.00 
to: Wllllam G. vogt, P.O. Box 341 Vllla 
Park, IL. 60181. 

YOU SAVE $ Maintaining Your Cen­
tral Air Conditioner. Explains In de­
tail. $2.00. MSC Products, Box 863, 
Plano, Texas 75074. 

f ALCOHOL Still, Plans and instruc­
tions tor basic 3 ", 4" or 6" column. 
Highly efficient, Proven design, adapt­

... able to your needs and methods. Plans 
' are easy to follow . Few tools needed. 

$12.95. Plants, 6506 Verner Ave., 
Sacramento, CA 95841. 

EASY to make charcoal starter. Keep 
hands clean. Start briquets rapidly 

.. without tluid or electric starter. In­
r structlons $2.00. ECA"AC, P .O. Box 

513, Austin, TX 78767. 

" SATELLITE ANTENNA, Build for less 
than $125.00. Complete Illustrated 
manual $15.00. Full Scale Plans 

• $15.00. Satelllte Innovations, Box 
356P, St. Cloud, Florida 32769. 

PLANS( Combination Campfire Fire­
place Gr II. $2.00. 11162 100th Pl. 
No., Osseo, MN 55369. 

PROJECTION TV . . . convert your 
TV to proJect 7 Foot picture . . . Re­
sults equal to $2,500 projector . . . 
Total cost less than $20.00. PLANS & 
LENS $16.00. Illustrated information 
FREE. Macrocomah, Washington Cross­
ing, PA 18977. MC/ Visa 215-736-
3979. 

Nt:WI Exclusive Automatic, Chimney 
~ Fire Detector and Extinguisher. Illus­

trated Plans and Parts Procurement 
$4.98. Sky High Enterprises. Box 

4ft 84-PS21, Pusllnch, Ontario, Canada, 
NOB 2JO. 

• 

HISIOI')'. 

P11t1 t '* Tvt~e rc_ 50.000 votts. s· iiU, StOXHt. 
Plan 2 S9ut he~kd: 300.000Vott•· l$" J~rn . 200K1-tl 
Plan 3 Soark U dttct: 600,000\'oHs· 25" trcs. 4000(Hl 
Aan 4. Sclatlt b cttt d 1.200,000Vo4ts· 36" arcs. <OXltt 
Plan S. Spark EJ.t.!ttd S.OOO.OOOVolts · IOir iiiU. 4601CHI. 

ConstrUCtiOn Manual S 1 S.OO. k'tlormalton and Color Photo S2 .00 
AITRO • £NQINEERING 

4'*$5 Tontne~ Blva • SuJte •107PS, CA to503 
• VIS~ MIC.Che~k.MO. &C 

PISTOL - Complete 
,.,..~§ Plans for Build· 
~ ing-$3.00 each 

INVISIBLE FORCE 
FIELD-$2.00. MOON 

MAN ROBOT-$2.00 
SOU ND LASER . . . . . .... $2.00 

Jon Aeronautical Lift System ........ $5.75 
Real Ruby Crystal V4''x2" for educationa l 
use . . .. . ....... . .. ... .. ........... $225.00 
Hi&ll Power C02 LISer .............. $5.15 
Catalog of super Science Projects-75¢. 

JACK FORD SCIENCE PROJECTS 
PO Box MBA, Duluth, GA 30136 

-
KnJoy frM hNt 6 ..-wer. knd tor 
enervr ancyclopecllla. com~tlete llat 
Of •••·• coet. epeclfteatlona , on 
m•t altemae. MU,.,.. of ertergy • 
"luo catalog of "lane available for 
dO•It•youroelfero. - $4.00 
EltrD Senice 
14l HIIIIIJ St., Nas1111, NH 13110 

PHASEA shockwave and invisible FORCE 
FIELD generators. LASERS lor weapons. cut· 
ting. burning , cloud wr~ing. hOlography and 
special eHects. NUCLEAR particle accelerators 
ind detectors. PlASMA. ION . HIGH VOLTAGE. 
HIGH FREQUENCY lESLA COILS and liGHT· 
NiNG generators. TRANSMIITERS and CON· 
TROL devices lor security, telephones. intrusion 
detection , nature Nstening. PlUS PlUS INFRA· 
SONICS. ULTRASONICS. ENERGY. CHEMICAL 
illd PERSONAL PROTECTION and SAFETY DE· 
VICES. SEND $1 lor catalog of plans. kits ind 
complete<! items to: 

INFORMATION UNLIMITEO, INC. 
P. 0. BOX 716. Dept. P8 
Amherst. N. H. 03031 

DRAIN • IRRIGATE 
CIRCULATE • SPRAY 

I~:::~·~·:~~~~. rustproof ball· It purnp.Siainless 
Pl200GPH 

3000 GPH 25'well. m" in. 
"out. Belt or direct drive. Use V. HPor larr,,.r. 

IMc•ney back guarantee Add 12 pata'e 
LABAWCO Box 3S,BelleMtld,N.J. 

-j.·- LASERS UNLIMITED 
· .,. · · Complete plana and par1a oourc.o 
• RUBY LASER RAY GUN .............. $15.00 
• C02 LASER FOR BURNING'CUITING ..... $15.00 
• BEGINNERS LASER VISIBLE REO IUld IR .. $10.00 
• LASER PISTOl and RIFLE ............ . $10.00 
• VISIBLE RED LASER liGHTGUN . ..... . .. $ 7.00 
• MULTI COt.OR LASERS ............... $15.00 
• LASER liGHT SHOWS ...... . . .. .. . .. . $12.00 
• liSTING OF LASER BOOKS & COMPANIES $ 7.00 

LASERS UNLIMITED 
Dept. L1, Boa 711, Amhere~ N. H. 03031 

HYDROGEN FUEL 
Now, you can generate your own hydrogen and 
convert your automobile to operate on hydrogen 
luel. You get electrolyzer and auto conversion 
plans and Instructions, plus detail$ on sale 
hydrogen storage and generating hydrogen 
FREEl Complete package: only SID.DO 

RESURCH & DEYELOPMEIIT 
Post Office Box 873 

Concord, North Carolina 28025 

FANTASTIC 
SCIENCE PLANS 

Stero-Controled laser Show ......... $ 8.00 
Methane Fuel (400 pages) .. · .... .... 15.00 
Hydrogen Generator/Hydrogen car .... 10.00 
Propane/Gasoline Auto Conversion .. .. 1 0. 00 
MHO Electrical Generator ......... .-. 10.00 
Low·CosttOne·Man Hovercraft . . . . . . . 7 .oo 
Easy·to·Build X·Ray Machine ........ 10.00 
Solid State Laser..... . .. . .. .. .. .. .. 6.00 
Vislble·Re<l He·Ne Laser ......... .. : 6.00 
25 KV Testa Coil .... .......... ... : 5.00 
Computerize<! Electronic Robot ....... 10.00 

MOIIEY-IIACK GUARANTEE 

- CATALOG $1.00 -
RESEARCH & DEVELOPMENT 

Post Office Box 873 
Concord. Norlh Carolina 28025 

&l~illlii UI&UUI 
SATELLITE VISION 
W. I!WIUfocture the hlgheot 14)0<: 3-IMtor • 
dolto & - dllh In the woricl "db gain! W. r-f\. 
1110 Nil direct. lmmodlate cllll>wy or you 
pick up. Complete detolta Including 
Ntllllta TV lnformallon, liming , o'( 
-~ """ cllocounl ICI!edula. 8" ., 
!lencl Jt.25 tor pOOtava & hendllng .. ~c; • .... ~..-
lac TIGER TENNA.S~· · O'"~ P. o. Box eet 

~berry. Florida 32107 

GREAT SAUSAGE RECIPES 
22.7 page 11tustr1ted bOOk explllns 
NUU91 m1klng plus home curing 
and smoking of melt, fowl and fish. 
Over 100 rKipes. Free equipment 
and supply catalog has more lnfor· 
mat ion. For'yours, send to: 
The SAUSAGE MAKER Dept. 12 
177 Military Rd. Buffalo, N.Y. 14207 

SCIENTIFIC SYSTEMS INC., 
Now at last offers in k1t or completed form 
such unoque products as; Noghhme vision de· 
vices, super sensitive directional mikes, low 
and high powered lasers. micro-mini-voice 
transmitters, ultra sonic devices, super high 
voltage fenerators, intrusoon and sensing de 
vices, scientofic personal protection items, 
and many other hard to find products. Send 
$1.00 for catalog: SCIENTIFIC SYSTEMS INC. 
Dept. S1, Box 716 Amherst, NH 03031 

Sick of 
·Network TV? 

Our receiver lets you 
get over 75 channels 
of television directly 
from earth-orbiting ca­
ble TV satellitesl: 
HBO, Showlime , su­
per stations, sports 
and movies. 

From offshore oil 
rigs, data links to 
hotels and back­
yard Installations. 
we wrote the book. 

C1~~t~~a~::~~updated, our 94 P-ee technical lr book and catalog gives you all 
the facts. Inexpensive dishes, feeds, tel&­
me•tryso11wltre, klls and more. Recommend­

ed reading by NASA, The Office 
of Consumer Affairs1nd q uality 

companies like Rockwell/ 
Collins. Send $7.95 todayl 

CAll 
24-h,.. C.O.D. Hotline 

(301) 331J-7NO 

:PACECOASI'. 
RESEARCH CORPORATION 0 

Box 442-B, Altamonte Spga, Fl 32701 

BriUiant 4-lool picture 
from your own TV. Guar· 
anteed! 60-day free ~. 
F,.. 1CJ.paga brochure 
from 

VSR, 433 Airport Blvd, 
Suite 419PS, 

Burllnpma CA 84010 

12 HOME CRAFTSMAN 

"GETTING Started In Stained Glass" 
SOc. Whittemore, Box 2065X, Hanover, 
MA 02339. 

WOODWORKERS' STORE CATALOG -
112 page run color 1981 Catalog/ Man­
ual containing hardwoods, veneers, kits. 
tools, plana and specialty hardware. 
Send $1.00 to: The Woodworkers' Store. 
Rogers. MN 55374. 

BUILD Authentic Cedar Chest. Plans 
$3.00. Jack Wagenaar, RR #5. Thun­
der Bay, Ontario, Canada P7C 5M9. 

FURNITURE KITS. Build rockers, 
sofas. chairs. $1.00 info. Barnes Fur­
niture. Box 13058, Edwardsvitle, KS 
66113. 

BUILD Large Rocking Horse for 
$20.00. Send $3.00 for scaled plan 
and material list. Hackney, Box 28, 
Enon, OH 45323. 

1400 Catalogs listed and described. 
Sources for everything imaginable. 
$3.00. Masterlog. Box 879-A, Fairfax, 
California 94930, 

12A FOR THE HOME 

Protect Your 
Cash And 
Valuables 
Agalnsi Theft 

Special Safe Looks Like 
Wall Outlet 

Conceals 
cash, jewels, 
other valuables 

·SWINGS OPE 
CLOSES AND 
WITH SPECIAL KEY 

THE ORIGINAL 

WALL·ITT.M. 
nowonly$11a95 

THOUSANDS SOLD AT t1~ 
Now:-get low-cost protection for your 
cash, jewels, small valuables. Fiend­
Ishly clever Wall-It foils burglars be­
ca use It looks exactly like any other 
electrical wall outlet. Only you know It's 
there-and even if a burglar thought 
one of your wall outlets might be a eeetet 
eafe, he'd never risk 1he time to try fNfKY 
outlet In your home. 

Installs easily (either vertlcally or horizon. 
tallY) In lesa than 15 mlnutea In wale up to 
5lfl' thick. Comes with complete lnslalla­
tlon kit, (Including saw), and euy Instruc­
tions. tilcludes exclusive anap-on p:ocective 
cover. 7 1/B" high x 3 3/8 deep x 
'Z' wide. Ivory only. 

Our special price, $11 .85 ea. plus 
$1.50 postage . & handling. Order 3 or 
more and we p~ postage. (Residents 
of AZ., CA, CO, FL, IL, NY, PA,. VA, VT, 
WI, add appllcable sales tax) 

To order, send checl< or M.O. to ad­
d.--below. 

TMM Wall-IT 
P.O. Box 

V1sa or 
account 

041 
NY 

13 TOOLS a MACHINERY 

LATHas - Unlmat - Maximat -
Sherline - Machine:~:. Cataloe $1.00. 
Shop Supplle• $1.00. CAmpbell, :noo 
Selma Road, Sprine11eld, OH 4!5!50!5. 

SMALL FOUNDRY Furnace, Supplies. 
Free Literature. Pyramid Products, 
Dept. M, 3736 South 7th Avenue, Phoe­
nix, AZ 85041. 

MACHINIST'S WALL CHART- Just in­
troduced. Makes aU other reference 
charts obsolete. Combines U.S. t hreads 
with tapping and clearance dril11, Ji:nl­
lish threads. inch decimal equivalents 
and drill sizes, U.S. pipe threa<U, other 
useful data on 24x37 oil-resistant chart. 
Write for Information. Chester River 
Machine Tool Company, Drawer 119B. 
Chestertown, Maryland 21620. 

4 " METAL 
Taht. 15048 
91746. 

Cutting Lathe $76.S5. 
Proctor. Industry, CA 

AFFORDABLE FLAME CUTTINO MA· 
CHINES cut shapes, straight lines In 
steel plate using your manual torch a: 
wooden templates. variable cutting 
speeds. FREE details. TORCHMATt:..l. 687 
Lofstrand Lane, Unit .T, Dept. PS • .KOCk­
ville, MD 20850. 301 / 251-0430. 

14 ENGINES lr MOTORS 

IENGINIES to 19 H.P. for Mowers, Till 
ers, Hobby. Repair manuals parts Tre 
mendous savings. Fast, dependsble. II 
lustrated price catalog $1.00. Asbian 
Small Engines, Ashland. MO 65010. 



MOTOR HOLDER 
Putt llrm base under 
end mounted motors 
5 1/16 to 6 11/16 
diameter. 
Steel Quantity Alum. 

i 
3.75 one $ 3.45 
6.50 two 5.90 
8.75 th... 7.85 

18.00 IIX t 4.20 
All price postpaid 

E. Walsttdt Co. 
11801 92nd Ave. N. 
Olleo, M N 55369 

16A ENERGY SAVING 

SLOW DOWN YOUR EU:CTRIC ME· 
TI:R. It's perfectly leeal. Details $5.00. 
Amesco, Box 1061-PS, Woodland Hllls, 
CA 91365. 

HOMEOWNERS - Proven EnereY Sav­
Ing Methode Compiled by Building 
Managers. $5.00. Art McWilliams, P.O. 
Box 4126 (A), Baton Rouge, LA 70821. 

SAVE ENERGY, SAVE MONEY. 
On your gas water heater. Do It your­

self plans $5.00. Energy Inserts In­
corporated, Box 14884, Columbus, OH 
43214. . 

NEW - Ground Coil - Proven cheap­
est whole bouse heating and cooling. 
Any climate. Plans $10.00. R. Petry, 
Box 285C, Stanchfield, MN 55080. 

SOLAR POOL HEATING. I built a 
system that works for only $300. You 
can too. For information. MEC, Box 
76. CUcamonga, CA 91730. 

"KOTATSU" Family Heater. Forget 
Winter! Savel Simple, Safe, Proven. 
Free details. Kotatsu. Box 145, Green 
creek, NJ 08219. 

REDUCE ELECTRIC BILLS, Install 
Monitoring System, Parts Obtained Lo­
callyA Tax Deductible, Plans $4.00. 
SAV WATT, Box 506, Arp, Texas 
75750. 

TUNE up your own oll or gas fur­
nace. Complete guide for home own­
ers. Send $6.50 to: Mld:Micb Heating, 
1162 W. Sbatrer Rd., Sanford, MI 
48657. 

SLASH home energy bills! Informa­
tive manual shows how. Details free. 
Band, 77 Davisville, 2102B. Toronto, 
Ontario M4S 1G4. 

FIREPLACE DOORS, Build your own, 
HIIERI Complete plans, $5.00. R. C. 
Systems, 1202 Commercial Drive. Ex­
celelor Springs, MO 64024. 

16B ALTERNATE ENERGY 

SOLAR Home That Works. Send 
stamped envelope for Free Brochure. 
Judron Associates, Box 1200, Conway, 
NH 03818. 

WIND Energy Information. Before 
You Buy And Install Wind Generator, 
Send $3.00. Larson, 4903 Hall St .. 
Skokie, IL 60077. 

GO SOLARI I'll show you how. FREE 
DETAILS! Baes-1, 909 Eagle, Kings­
ford, Michigan 49801. 

SOLAR cells .4 V, 4" diameter 2 amps 
$8.75, 10 for $85.00 plus shipping. 
Low power cells $5.00. Foster. 1742 
Dowd Drive, St. Louis. Missouri 63136, 
314-522-6687. 

RUN BIG GENERATORS. Compres­
sors, Log Splitters

1 
etc. Just drive your 

car on this simp e device. Good op­
portunity, don't walt. Plans only $5.00. 
Envlrotecn Engineering, P.O. Box 93, 
Arcata, CA 95521. 

HYDROCEN - Triple power of gas­
oline. Complete directions - home man­
ufacture. No special equipment neces­
sary $2.00. Horizon, Box 3334, En­
field, Connecticut 06082. 

SOLAR Heat Storage Tank, Bulld 
your own, with heat exchangers\ SASE. 
R. C. Systems, 1202 Commercia Drive, 
Excelsior Springs, MO 64024. 

HYDROGEN Electrolyzer Plans 
$10.00. L. Spicer, Lineville, IA 50147. 

WIND POWERED GENERATOR, 2500 
watt system complete with tower, A.C. 
inverter & new standby batteries 
shipped anywhere $2750. contact Greg­
ory Hamilton (213) 764-5585 or send 
$3.00 for complete catalog to: 10741 
Stagg St., Sun Valley, CA 91352. 

TRUE or False? 50 MPG carburetors. 
Box 206-8, Berea, KY 40403. 

FREE ENERGY 
Extract energy ! rom permanenl 
magnets. cosmic radia tion and space· 
time! Plans. diagrams specifical ions 
and formerly secret informat ion. 
F irst time anywhere! Satisfaction 
guaranteed. Only: S t5.00 

RESEARCH & DEVELOPM ENT 
P 0 Bo• 873 

l-oncor<1 NC 2802~ 

188 I POPULAR SCIENCE 

17 BURGLAR I FIRE ALARMS 
HOME SECURITY NOWI Join National 

Security Association; monthly newslet­
ter, do-it-yourself, security tips, save 
thousands, possibly your family's lives. 
Details $2. Box 5206, Huntington Beach, 
CA 9 2646. 

PROTECT YOURSELF, clever psycho­
logical barriers and unique security ap­
plications stops home burglaries! Most 
cost little or nothing! 50 proven ideas, 
well explained. $3.95 Check or M.O. 
Frost Security Co., P.O. Box 14274 
Lenexa, KS 66215 

QUALITY Burglar / Fire Alarm Sys­
tems & Accessories - Home. Office. 
Auto. LOW PRICES - Catalog. RAM 
SECURITY SYSttMS, P.O. Box 168, 
Oaklawn, IL 60454. 

20A PHOTOGRAPHER 
PHOTOGRAPHERS' Professional Se­

crets Free Information! Send stamped/ 
addressed envelope. P.O. Box 36161, 
Indianapolis. In 46236. 

21 HOBBIES I COLLECTIONS 
COLLECT Military Medals. List 50c. 

vernon. Box 387PS, Baldwin, NY 11510. 
GROW AND COLLECT GIANT Crystals! 

Free brochures. Crystocraft Company, 
10322 Schnepf Lane, Newburgh, Indi­
ana 47630. 

BEER CANS, free list. Williams, 181 
Meadow Drive, Elyria, Ohio 44035. 

25 FORMULAS, PLANS 
20,000 MONEYMAKING FORMULAS! 

CATALOC • $2.00 • REFUNDABLE! 
GWA6, Box 193, Brooklleld, WI 53005. 

PENNY FORMULAS, 1,000, Easily 
Prepared Product Formulas. Send 
$10.00 to: Nlle, Box 3520, Nashua, 
NH 03061. 

BAFFLING LIQUID-SOLID From 
Household Materials. Details $1.00. 
Chemical-Electric Co., Box 38, Oak 
Ridge, TN 37830. 

26 SCIENCE A CHEMISTRY 
CHEMICAL Apparatus. Lowest prices. 

Catalog one dollar. Avatar, P.O. Box 
213, St. Charles, MO 63301. 

NEW 200 Page 1981-82..:;c..:;a~ta-;l~o--g-, ;-;-us-=t:-­
lne thousands of chemicals, science 
equipment and labware. Send $2.00 to: 
Merrell Sclentlfi~, 1665 Buffalo Road, 
Rochester, New xork 14624. 

CHEMICALS -Apparatus -Glassware, 
Catalogue $1.00. Starr Scientific, 916 
Madison Street, Manitowoc, Wisconsin 
54220. 

ECONOMICALLY Priced! Cbemlca.ls -
Apparatus. Catalogue-$1.00. Hagenow 
Laboratories, 1302 Washington. Mani­
towoc, Wisconsin 54220. 

CHEMICALS apparatus, project books. 
wide select ion. Catalog $1.00. Send to: 
Pioneer Industries, 14A Hughey Street, 
Nashua, NH 03060. 

GRAVITATION Association's BREAK· 
THROUGH Book, $3.00, Refundable. 
3204 Breeze, Austin , TX 78722. 

COMPLETE Catalog. 50c, Specials 
list. Laboratory Sales, Box 161-P, 
Brighton, MA 02135. 

27 PLASTICS 
INJECTION MOLDING • Small Nylon 

Parts, Protot ypes or Production, Econ­
omical Tooling. Pliant Plastics Corp., 
Muskegon, MI 49441. ( 616 ) 798-4838. 

CASTOLITE Liquid Plastics. Crystal 
clear, colors. For casting, embedding, 
coating, llberglasslng; In Industry, lab­
oratories, craft work. Reproduce your 
designs with our mold materials. Profit­
able. Illustrated Catalog $1.00. Casto­
lite, Dept. 81D/ PS. Box 391, Wood­
stock, IL 60098. 

29 LOG CABIN & 
HOME BUILDING 

DON'T Build a House, Build an En­
vironment. Beautiful EARTH CONTACT 
homes that work. Sample plans, $4.00. 
R. C. Systems, 1202 Commercial Drive, 
Excelsior Springs, MO 64024. 

"SAVING TIME AND MONEY IN 
HOMEBUILDING." A layman's guide to 
Planning, Organizing, and understand­
ing the decisions concerning costs, con­
struction, and scheduling in the home­
building process. Send $5.00 to : M. 
Motreit, Box 5327, Norman, Oklahoma 
73070. 

DOME Builders - Complete set of 
pre-drllled cast aluminum hubs for 3V, 
•; 8 sphere, lcosa-alternate to 25' -0 *. 
$595.00. Other spheres / frequencies 
available. Recycling Center. Box 521, 
Fayetteville. AZ 72701. 

31 NURSERY STOCK 
GROW GINSENG! $50 pound. Have 

seeds, roots. Goldenseal. Information. 
Collins. VIola, IA 52350. 

32 REAL EST ATE 
CANADIAN Vacation and Lakofront 

Properties from 1,650. Great bunting 
and llshing Investment. 12 month ex­
change privilege. Catalogue $1.00. Ca­
nadian Estates. Dept. 22c, 286 Law­
rence Ave .. w .. Toronto, Canada, M5M 
3A8. 

42,000 000 ACRES Valuable Gov­
ernment land available low as $6.80 
per acre. Campsites, farms, homesites. 
Fabulous business opportunities. Latest 
report! Send $2.00. Satisfaction Guar­
anteed. American Land Disposal, Box 
913-B, Holland, MI 49423. 

CALIFORNIA. Acreage. Lots. $30 
down. $30 monthly. 4602 Ethel, Sher­
man Oaks, CA 91423. 

FREE Big Spring Catalog! Over 5,400 
country proli>erties descritied, pictured! 
Land, Farms, Homes, Businesses, Recre­
ation, Retirement buys! Selected best 
thruout the U.S. Over 700 offices, 43 
states All Across America! Yours FREE 
from tho World's Largest! STROUT 
REALTY, Inc.. 7 S . Dearborn, Dept. 
5810, Cnlcago, IL 60603. 

BIG • • • NEW • • • FREE • • • 
SUMMER CATALOG! Over 2,800 top 
values coast to coast! UNITI:D FARM 
AGENCY, 612-PS West 47th. Kansas 
City, MO 64112. 

HOMEOWNERS, INVESTORS BUSI · 
NESSES• "How to Choose and Use A 
Real Estate Appraiser/ Consultant for 
More Profitable Investment Decisions." 
A book essential for buying, selling, 
leasing, Insuring, llnanclng, divorce 
settlements, estate administration, tax 
appeals, condemnation, bankruptcies, 
foreclosures. feasibility, rehabilitation, 
and more. Send $6.00 to: Venture 
Press, Dept. 0381, 3301 Buckeye Road. 
Atlanta, Georgia 30341. 

WYOMING • UTAH RANCH LAND, 
10 Acres $60.00 Down, $60.00 Month. 
Owner-Mike Gauthier, 9550-A Gallatin, 
Downey, CA 90240. 

GOVERNMENT LANDS • from $7.50 
Acre! "Buyer's Guide" . . plus nation­
wide listings - $2.00. Surplus Lands, 
Box 19107-FD, Washington. DC 20036. 

1~20 ACRES In fabulous Notthem IDAHO. 
Qlolce land in beautiful timbered aeltlngs. In 
the heart of lake, hunting & reaeatton country. 
Reasonably priced. Terms. Pan:ela with domes­
tic water aild power avalable. A unique oppor­
tunity for country living at 11s best. Wrtt8 for 
free lntormatlon: · 
NATIONAL ASSOCIATED PROPERTIES 

~ 
Dept. NC,1121 Shennan 
Coeur d'Aiene,ID 83814 

(208/814-8181) 
r7 

33 SPORTING GOODS, 
FISHING TACKLE, ETC. 

Drives ·em $3 ee. or 31$8 
The patented ~.. & bottom fishing lure. 

KRAZY KIC ER LURE~ 
Box 1863, Dept. P.S. 

Leduc, Alta., Canada T9E 2Z1 

34 CAMPING 
EQUIPMENT & TENTS 

FREE Catalog. Everything tor Camp­
ing. Campmor. Box 407P. Bogota, NJ 
07603. 

FISHERMAN! Jumbo light-up !root 
w / Batt $11.00. Poletip swing light 
w / Batt $5.00. 33 Company, 9213 ven­
Ice Blvd, Los Angeles. CA 90034. 

34A SURVIVAL 
EQUIPMENT 

PROTECT YOUR FAMIL Yo - HOW 
TO guide. Store food, water, fuel 
against natural disasters, illness. un­
employment. shortages. Act Now. 
Send $8. 95, Money back guarantee. 
Survive, Box 6385 Salt Lake City, 
Utah 84106 P 

35 AQUARIUM SUPPLIES 

LIVE SEA HORSES SJ98 
Ki1 includes 4 adulu A up 10 JO ponies 
from prepant mak. marine sail, food.li~ 
plan1. lio.'C snail A instrudiOM. 
Above kit wit~ C..,om AquariUIII, sea~.,.. tr .. , 
SC'ashtlls: coral. sita $1nd • 2 ~OSt shrimp S1.9§. 
lMat Dthlu Aq•riu.m wilh all custom ki1ac· 
«sorin .t 10 adull sea ~o,.... (2 1"'8· mal.,. 
up 10 60 sea hoi"Sft) Sll.95. Kiu .wm f'Pd. 
JJw tkliwry rwrom~. via oir moil. 

. 

... -. 111. o.,t. I'S41. e.14n. COni-. R. 

39 EARTHWORMS, 
CRICKETS, FROGS 

FREE Literature. Raise Fiahworms, 
crickets. Red wieelera - 1000 -
$6.95, 5000 - $32.50. Postpaid with 
free book on How and Where to Sell. 
Carter Farm - 12, Plains, GA 31780. 

42 FIELD GLASSES, 
TELESCOPES 

FREE Catalogue! Thouaanda War sur­
plus optical barealna. Lenses, Prisms, 
Telescopes, Binoculars, etc. Jaegers.-. 
691G Merrick Road, LYnbrook. NY 
11563. 

43 GOV'T. SURPLUS 

JEEPS $52.40, Airplanes $75.01, 
Boats $7 .50, direct from eovernment. 
Directory and Surplus Catalog $2.00. 
Midwest Surplus, Box 401-PS, Dayton, 'I' 
Ohio 45401. 

JEEPS • $18.88. 675,000 Items! 
Buy In Your Areal How! Where! 'I' 
"Moneyback GUARANTEED 1981 Gov· 
ernment SURPLUS Directory" Includ­
Ing: "Buy G-LANDS" - " G-011/ G-Gaa 
LOTTERIES," $2.00. GSURPLUS, Box ? 
2009-C, Syracuse, NY 13220. 

MX, Military Exchange. 
ads monthly. Buy and sell 
military. $6.00 for year's 
MX. P.O. Box 3, Dept. PS, 
CT 06790. 

JEEPS • $19.301 • CARS • Sl3.SOI • 
&SO,OOO ITEMS! • GOVERNMENT SUR· 
PLUS • MOST COMPREHENSIVE Dl· 
RECTORY AVAILABLE TELLS HOW, 
WHERE TO BUY - YOUR AREA • S2 • 
MONEYBACK GUARANTEE • "GOVERN· 
MENT INFORMATION SERVICES," DE- · 
PARTMENT A-4, BOX 99248, SAN 
FRANCISCO, CALIFORNIA 84lott. 

"GOVERNMENT SURPLUS Directory." 
Buy 500,000 Items (lncludlne Jeeps l 
. . . low as 2c on dollar .. . direct from 
Government! $2.00 <euaranteedl. DIS­
POSAL, Box 19107-FD, WASHINGTON, 
DC 20038. 

1881 SURPLUS Army, Navy store 64 • 
page illustrated catalog. Send $1.00. 
Ruvel, 3037 North Clark, Dept. M4, 
Chicago, IL 60657. 

45 BODY-BUILDING, 
SELF-DEFENSE COURSES 

DYNAMIC BODY. New Cone~! shat- ~ 
ters other methods Body Bull g / Fit­
ness. Build / Trim Entire Body $6.95 
Complete Program. Concept Helms, 120 _. 
Alladln, Greenville, SC 29609. · 

46 PROFIT ABLE 
OCCUPATIONS 

SURPRISE Everybody. Become No­
tary Public now. We guide you, free. We 
sell notary needs. Raiae your Image, job 
value, Income. Assistance nationwide ~ 
Brochure: Gult, 234 Club-B, San An­
tonio, TX 78201. 

FREE Catalog. Rell8lr Air Conditioning, 
refrigeration. Tools, supplies, full In­
structions. Doolin, 2016 Canton, Dallas, 
TX 75201. ~ 

PROSPECTING Could Change Your 
Life! My booklet will help you plan, 
pan, camp, test for gold and fool's 
gold and much more. Send $5.50 to: 
G&G Publications, Box 1867-PS, San­
ta Ana. CA 92702, Act now, the new 
gold rush is on! 

STARTING A PROFITABLE HOME 
MAIL-ORDER BUSINESS - Fully Illus­
trated wealth of knowledge - Written "' 
from fact not theory. 3rd Edition -
Money Back Guarantee $9.95. WU­
Iiams Publishing, Box 104A, Perryhall, f 
Maryland 21128. 

REPAIR Lawnmowers - wholesale 
list 35c, no stamps. Ellwanger's, 15 -1 
Canal, Port Jervis, NY 12771. 

MECHANICAllY INCLINED IND IVIDUALS 

Assemble eleetrmlc devices In your home. 
Knowledge or experiei)C8 not necessary. Get 
started in spare time. Above average IJrQftts. 
$300-$600/wk. possible. Sales llliided by 
others. No investment - Wr11e for free details. 

ELECTRONIC DEVELOPMENT LAB 
Box 1560G. Pine llas Park. FL 33565 

48 TOYS & GAMES 

BUILD unique and fascinating wood­
en toy that uses marbles. Send $2.50 
for plans. TLB Enterprises, 3106 Aus­
tralian Ct .. W. Palm Beach, FL 33407. 

UNBELIEVABLE magnetic toy! IBEX. 
Incredible Force That Defies Gravity! 
$9.95 guaranteed! IBEX, 875 North 
Michigan Avenue, Suite 1557, Chicago, 
Illinois 60611. 

Copynghled matenal 

---------------------------=======~~---



49 JOKES & NOVELTIES 
FRO-World's Leading Novelty 

Catalog. 1600 Jokes, Tricks, Science, 
Sports, Hobbles. Johnson-Smith, C- 11, 
Mt. Clemens, MI 48043. 

1 50 MAGIC TRICKS, 
I 
v·--~~P_u_z~z_L~ES~,~E~T_C_. __ ~-

FREEr $2.00 Trick, hugo cat alog, 
kJ both $1.00. Abracadabra-SP, Scotch 
-'""' Plains, New Jersey 07076. 

I 

1 57 COINS & CURRENCY :·.,._ ____________ _ 
SALE - TWO HEADED NICKEL. 
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Send $2.95. Pocono Investments, Box 
160, Blakeslee, PA 18610. 

52 STAMP COLLECTING 
SO DIFFI:RENT Old U.S. between 

1661 and 1939 $1.00. Ed Roush, 4 23 
Shepard, Mansfield, OH 44907. 

UNITI:D NATIONS 3 Complete Mint 
Sets 25c, Approvals. Cornette, POB 
1509-P, Lake Placid, FL 33852. 

FRilll - 220 United States and 
Worldwide Stamps, Approvals. Stamps 
Pops , Box 1427, BelU!ower , CA 90706. 

SO YEARS Old, fifteen dillerent United 
States, over fifty years old 25c with ap­
provals. Jaxon, Box C11, New Rochelle, 
NY 10804. 

FREE Worldwide packet. Penny ap­
provals. Froelich, Box 412-B, Morton 
Grove, IL 60053. 

FAilE, U .S. Mlnt Set. Approvals. Hil­
debrand, Box 4867, Santa Clara, CA 
95054. 

PENNY Approvals! Regardless Cata ­
logue! Kloste r , 4164-52nd Street, San 
Diego, CA 9 2105. 

FREE Surpris e collection sent with 
approvals . J a y, 1784 Union, San Fran­
cisco 94123. 

WORLDWIDE COLLECTION - 100 
different stamps - only 10c with fan­
tastic worldwide approvals . Nazlo, Box 
423 -0E, Audu bon, PA 19407. 

OLD U.S. " Unfine " used medium and 
h igher values, bargain priced. For ma­
ture adults seeking a worthwh ile and 
different approval service. (No mint ) . 
Rlvertown, Dept. 1 52SB. Ada, Michigan 
49301. 

2,000,000 STAMPS - 150 countries 
2c each. Belden, Box 4149, Dearborn, 
48126. 

FlnY Free S tamps With Approvals . 
J&D Stamps, Box 747, Melbourne 
Beach, FL 32951. 

WORLD'S LARGEST STAMP, plus 
100 worldwide, $2.00. James Gari\IS , 
7 108 Wayne, Annandale , VA 22003. 

US WORLDWIDE stamps 15c. With 
approvals. PM, Box 5821, Huntsvllle, 
AL 35805. 

TOPS! 100 Popu lar Poland Stamps 
(All Differ ent ) Only 2 5c. Mystic, Dept. 
P S2, Ca md en , NY 13316. 

U.S. STAMPS. 1893 Columbian Ex­
position, early bicolor airmail, Pony Ex­
press Commemorative, Olympics ISsue . 
Plus more . 10c with approvals. HSM, 
Box 239, De pt. S-4, Fullerton, CA 
9263 2 . 

OLD U.S. Stamps on ar,proval. Ches­
ter. Box 1 5 355R, Phi adelphia, PA 
19111. 

FANTASTIC US first day cover or 
plate block free wit h approvals . Pops, 
Box 1427, B ellflowe r, CA 90706. 

SOO LITHUANIA, Estonia, Latvia, 
Ukrain e . Five Dollars. Kleve. 17 3 Lin­
den, Middletown, NY 10940. 

MICKEY MOUSE ( Apollo Moon Land­
ing Anniversary) , Minnie Mouse , Don­
ald Duck , Goofy (Hippopotamus). 
Anguilla Triangle. Only 10c when re­
questing approvals. State age. Dougla s 
Cook, Dept. PS- 11, Las Vegas, Nevada 
89119. 

FREEl Big Bargain Ca talog - New 
Edit ion llstlnlf thousands o f bargains 
Including U.S. & B.N.A. stamps, 
packets, a lbums, a ccessories and sup­
piles. Also, fine sta mp s from our ap­
prova l service, buy any or none, re­
turn promptly, plea se. Jame s t own 
Stamp, Dept. E41PS. Jamestown, NY 
14701. 

54 RADIO, TELEVISION 
38c: TUBES. Radio & TV! Free Color 

catalog, Cornell, 4217S Universit y, San 
DiCIIO, CA 92105. 

POLICE Sca nners, Crystals, Rada r De­
tectors. H PR, Box 19224, Denver , CO 
80219. 

CABLE TV DESCRAMBLERS AND 
CONVERTERS. MICROWAVE ANTEN ­
NAS AND DOWNCONVERTERS. Plans 
and Parts . Build or buy. For Informa­
t ion send $2.00. C&D Company, P.O. 
Box 21 , Jenison, MI 49428. 

MICROWAVE SUBSCRIPTION TV 
ANTENNA. $ 350. Mlcrotronics. P.O. 
Box 32357, Washington, D.C. 20007. 

RECEIVE HBO TV Channels. S imple 
Circuit. $5.00 cash or money order . 
PWCS, P.O. Box 904 8 , P ittsburgh, 
PA 15224. 

MICROWAVE ANTENNA SYSTEM. 
Complete r eady to Install 2300MHz 
unit, $ 279.95. De tailed plans, $2.95, 
Refundable toward a n te nna purc hase . 
AMA , 4 5 Madrid Plaza, Mesa, Arizona, 
85201. Dept. SS-10. 

RECEIVE FREE Uninterrupted mov­
ies, sports with your own AMATEUR 
MICROWAVE S UBSCRIPTION TV AN­
TENNA.· Bu ild yourself, Guaranteed 
$9.95. Phillips-Tech Electronics, De pt. 
SP-2, 5025 North 68th Street, Scotts­
dale , AZ 85253. 

INSTRUCTIONS to 
Select T.V. receiver. 
G.P.R. Box 23064, 
5 3 223. 

build H. B.O. and 
Se nd $5.00 to: 
Milwaukee . WI 

54 A CB RADIO 

INCREASE CB RANGE - Le gally! 
Free Information . " SKIPPER" , Box 
130-C3, Paradise, CA 9 5969. 

55 ELECTRONICS, 
STEREO, HI-FI 

LIN EARS - Send Stamp For Detai Is -
Mateo Electronic s - Box 3160 - Cadil­
lac. MI 49601 . 

BUILD AN ORCHESTRA 
THE WAY 

Preview the world's most advanced 
Do·tt· Yourself Organs, Pianos, Syn· 

thesizers, Amps, etc. Send $6.00 for 
our famous "Sight & Sound" pack. 
WERSI Electronics, Inc., Depl M3, 
P.O. Box 5318, 1720 Hempstead 
Ad., Lancaster. PA 17601. 

55 A COMPUTER 

FREE 

on ntS-10'• 
26-3001 "" Colo.-•• • •• • • $3611.00 
26-1062 16K Ill .......... 888.00 
26-4002 6AK 1 OIIIVE .... 3440.00 

1 .. 141..0160 TOU. rill 
MICM) MANAOIMINT IYITIMI, INC. 

Do-town l'loao , ..,,., 
115 c. 

Coii'O, 

56 RECORDS, TAPES, etc. 

OLD Radio Programs On Cassettes. 
Free Cata log. Nos talgic, Box 16365- P, 
St. Louis, MO 63125. 

RECORDS - TAPIISI Discounts to 
7 3 % ; all labels; no purcha se obliga­
t ions; newsletter ; discount dividend 
certificat es ; 100% guarantees. Free 
details. Discount Music Club, 650 ~In 
Street, Dept. 4 -0481, New Rocho!lfe, 
NY 10801. 

57 MUSICAL INSTRUMENTS 

DULCIMERS Kits From $35.00. Bro­
chure. He re Inc., 2 9 Southeast Main, 
#S, Minneapolis , MN 55414. 

INTERNAnONAL CatalOif valua ble to 
m akers, repairers of stringed Instru­
ments. Imported w oods, parts, acC'esso­
ries , kits. Fine German-made v iolins, vi­
olas, cellos, basses and bows. Send 25c 
for catalog. 10% Credit certificate will 
be enclosed. International VIolin Com­
pany, Ltd., Dept. EP, 4026 W . Belve­
dere Ave .. Balt imore , 'MD 2 1215. 

MUSICAL SAWS • Since 1921. De­
tails, FREE "Sawing News". MUSSEHL· 
WESTPHAL, 130 PS, Delavan, Wisconsin 
53115. 

Mandolin 
Accessories, Books, 

Catalog $1.00. Inter­
Supply, Box 15444 , 

40 Models! ftmous Mtku! 
SAVE! Oire~t from Importer. 
Models tor students, teach· 
ers. proftSSiOni iS. St1nd1rd 
or Electronic. Terms. Trades 

welcome. Home Trial. Hohner 
Button models too. FREE 
eat1loe and Importer prices • 

ACCORDION CORPORATION 
5535 CPX> Belmont Avenue, Chico&o. Ill. 60641 

58 SONG WRITERS 

POEMS • SONGS WANTED. Free Pub­
lishing/ Promotions . Broadwa y Music, 
Box 7438-PS, Sara sota, FL 33578. 

SONGWRITERS INFORMATION SEA· 
VICE. Nationwide direc tory-Record 
Companies, Publishers, Producers . 
S3.00. P.O. Box 1708 . Hollywood , CA 
90028. 

POEMS set to mu sic, Nashville Music 
Productions, Box 40001-PS, Nashv llle , 
TN 3 7 204. 

60 BUSINESS 
OPPORTUNITIES 

SYNTHETIC OIL DEALERS Needed. 
Excit ing Products & Opportunities, 
Make More S pare Time Than In Present 
Bus iness or Job. Ca ll: 800-835-3342. 

REPAIR HYDRAULIC JACKs--Free 
details. Hydraulic Parts Supply, Dept. S , 
Box 4157. Brownsville, TX 7852 0 . 

$9Z,OO FROM Square Foot Plywood 
(H uge Demand l . Revea ling Proof 25c 
(Refundable). Wood wlns , Bridgewa ter, 
MA 023 24. 

BELTS And Buckle•. Complete IJne 
Fast Sellers, Including We1t erns, Truck­
ers, Motorcycles, Wildlife, e tc. BIB Prof­
its. Complete dealer set up, Free Cat a ­
log. Anchor, Box 3958-BPS, North 
Providence, RI 0 2 9 11. 

PIANO Tuning quickly learned with 
home study courae. Dip loma granted. 
American Tunin.g School, 17050 Teller 
Drive, Morga n Hill, CA 95037. 

MECHANICALLY Inclined Individuals 
desiring High Weekly Profits operatln s 
Small Manufacturing business Without 
Investment write: Businesses, 92-P 
Bright on 11th, Brooklyn, NY 11235. 

NEW Tax Loopholes Discovered. Ev­
eryone eligible. Free Sample Newslet­
ter. Write: ULC, Box 179-00, Clarkston, 
GA 30021. 

GET RICHII Secret law smashes debts 
-brin gs cash and credit! Details FRIIEII 
WealthKlt-S , Billings, NY 12510. 

HUNDREDS WEEKLY POSSIBLE! 
MAILING PROGRAM.: Nat ionwide, Box 
58806, Dallas, TX 75258. 

WIN at Dice! 582 to 1 odds your fa­
vor l Free Proof. Baker, Box 196B, 
Brooklyn, NY 11218. 

P.O. BOX SHORTAGE CRITICAL! Pri­
v ate mailbox rentals booming. New 
25,000 word m a nual shows how we 
gross $60,000 per year. Free Informa­
tion. MaliCent er # 4 , 16783 Beach 
Blvd., Huntington Beach, CA 92647. 

VENDING Ma chine. No selling, Routes 
earn amazing profits. Big Catalogue 
Free. Parkwa y Corpora tion, 1930PSB 
Greenspring Driv e, Timonium, Maryland 
21093. 

FREE Inflation-Beate r Book " 2042 
Unique , Proven Enterprises." Fabulous 
" Little Knowns." Work Home! Hay­
lings -E. Carlsbad, CA 920 08. 

FREE Mailorder Dropshlp Bus ln ese 
Journal! Maller's World, Box 1355-P, 
Sioux Falls. SO 57101. 

PIANO Tuning learned q uickly at 
home! Free Information. Empire School, 
Box 1 014, Jupiter, Florida 33458. 

LEARN Sewing M.achlne Repairing. 
Men, Women, Lucra tive profit.. Gresslln 
Corresp ondence School, Box 927, Spen­
cer, IA 51301. 

SOLAR DEALERSHIP Opportunity. 
Write for Det ails. Sunpower, 6612 W. 
47th, Sioux Falls, SO 57106. 

VINYL'S Where the money Is! Pro­
fessionally repair, refinish, recolor fur­
n iture, luggage, car tops. Quick, easy. 
Two small $20 jobs a day ea rn you 
$ 1 .000 a month. Homes, cars, offices, 
rest aurants, unlimited c ustom ers. S tart 
e arning afte r a few days practice. Sen­
sational details Free, VIP, 2 036 Mont­
rose, Chicago 60618. 

ABANDONIID INDUSTRIAL SILVI:R­
take itl Details: Silver, Box 54 8, Wood­
ville, TX 7597 9. 

LKARN TO fll!lrt l l~,. :· \ ~ t..' t \ ' 

GOLD • SILVER • PLAnNUM 
STEP By Step Home Method. Also 

Testing Precio us Metals For Value 
$14.50. The Silver Palace Precious Me­
tal Re.t'lnery, 8064 Melrose Ave., Loe 
Angeles, CA 90046 . 

MAKE $2,000.00 Monthly S pa re 
Time. Unique proven enterprise. No 
selling. No ca P.ital to st art . Free bro­
chure. Ka shbutlder, Box 1132-PK, In­
dianapolis. IN 46225. 

MAKE Over $ 2 2.50 a n hour . Spare 
time at home! Rubber Stamp Industry 
n eeds ama ll manufactur ers. We furnish 
all equipment and know-how! Particulars 
fre e ! Write: Roberts, Room RC-3-KC; 
1512 Jarvis, Chicago, IL 6 0 626. 

$PROFITS From Exercise Program, 
Lose Weight, Earn Money, Expenses Tax 
Deductable. Personal of Business OP­
portunity. All ages , Male or Femafe. 
Complete Information Packet. Send 
$10 .00. Ron, Box 1256, Maitla nd, Flor ­
ida 32 751. 

MAILORDER Opportunit y! Start profit­
able h ome business without experience 
or capital. Information free. Mall Order 
Associates, Dept . 772, Montvale, NJ 
07645. 

BECOME Tax Cons ultant - Our stu­
d ents earn $1,000-$3,000 every tax 
season preparing returns evenings . 
State approved. National Tax School, 
Monsey, 1DN, New York 1095 2. 

EARN big money as a Diamond Brok­
er . Free details . Nationa1 Diamond. 
Dept, PS-4 0 2, 210 Fifth Ave. , New 
York 10010, ( 212 ) 7 68-6803. 

$250 WEEKLY WHOLESALING. Free 
plans. MERCER'S. 12214-B Splney 
Ridge, Jacksonville , Florida 32225. 

MAKE MONEY In Spare Time. Coin 
Operated Laundromat. Details $3.00. 
Willie Nelson, PO Box 3062, Rome, GA 
30161. 

TAHITI Wants You! Opportunities. 
$2.00 to: The Montage, Box 21231:'S, 
Colorado Springs, Colorado 80906. 

MAIL Order Profits ! Free Disclosure. 
GOC·M, Box 2770, Stuart, FL 33494. 

PROJECTION TV .. . Make $200.00 
+ pe r evening assembling Projectors 
. . . Easy . .. Results equal to $2,500 
projectors . . . Your total cost less 
than $15.00 . . . PLANS, LIENS & 
Dealer's Information $14.00 . . . Ulus­
trated information FAilE . . . Ma cro­
comahx, Washington Crossing, Pennsyl­
vania 1 8977. 

GROUND FLOOR! Former Shaklee 
President heads new organization. Free 
information. Enhance, Box 552- P , Fort 
Payne, Alabama 3 5 967. 

EARN $100,000 + PER YEAR 
P.O. Box shorta ge creates fantastic 

postal box rental business! Learn bow 
pe ople earn up to $ 1 11000 per month! 
Send for Info. on ootalnlng a new 
$30 .00 book Free. Tells everything 
about this business Including where to 
purchase lowest priced quality boxes. 
Secu rity Inv. & Mfg., 2925 College Ave. 
B -6F. Costa Mesa. CA 92626. 

HOW To Make $1000 Per Week Or 
More By Mail. Details. E vergreen, P.O. 
Box 4 6, Elkhorn , WI 53 121. 

..TRUTH" on Mailorder business re­
vealed! No gimmicks. Research, Box 
209 E, Mitchell, Onta.rio, Canada NOK 
1NO. . 

STAYATHOME business. Det ailed In­
structions on how to s tart various busi­
n e sses . $5.00. A & R Specialties, Box 
3294, Gaithersburg, MD 20760. 

MAKII Money In Mall Order. Free 
Booklet Tells How To Get Started. Write: 
De lphi Books, Dept PS481 . Box 17428, 
Memphis, TN 3 8117. 

DISTRIBUTORS, Immedia te Cash Prof­
Its! Re volutionary Automot ive Bargain. 
Free Details. Motaloy, Box 4 4 57S4 , 
Downey, CA 9024 1. 

OPERATE VIDEO GAMIIS for profit! 
Empty quarters from Asteroids, Space 
Invaders . . . BIG CASH BUSINESS. 
Booklet te lls how - $10.00. HSM -PB, 
307 Ramon Drive, Los Altos. CA 94022. 

TAKE Catalog Orders. We dropshlp 
2 5 00 Best-selling specia lty product s. 
Lowest below-wholesale prices. Imme­
diate delivery. Spectacular home busi­
n es s opportunity. Free Book. S MC , 6061 
De Soto Ave., Dept, 28-04, Woodla nd 
Hills. CA 91365. 

MONEY SECRETS 
HELP people and b usinesses get mon­

ey. Easy home business. Fantastic prof­
It s . No experience - own hours. Con­
tinuous assistance. Free Details: DFC, 
Dept. 11-G-4, 1145 Reservoir Avenue, 
Cranston, Rhode Island 02920. 

GOVERNMENT-TESTED OIL TREAT· 
MENT - Incredible Gasoline savings! 
Free PERMALUBJtT)I Dealership. Alm­
q uist, Dept. PS4E, Milford, P A 18337 . 

PLASTERCRAFTI Moneymaking home 
business. Details. Mallwa y, 24949-EF4, 
Nashville. TN 37202. 

SELL SENSATIONAL LOW-COST 
BURGLAR ALARM. Lightning seller. Ex· 
ceptlonal margin. Samples for trial. 
Northwest Electric, Ave. 164, Mitchell, 
SD 5730 1. 

APRIL <19.8,t idht69 naterial 
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from home, without capital. We ship 
plan tor no risk examination. Experience 
unnecessary. Free Report. Mellinger, 
Dept. M2694, Woodland Hills, CA 
91367. 

I HAVE MADE A FORTUNE IN MAIL• 
OltDIER, aelllng Information! Let me 
show you how. FRIEIE proof. Mallorder 
lntormatlon Services, 2385 Roscomare, 
D-11 / 154, Los Angeles, Calltomla 
90024. 

PERSONALIZED POSTERS, photos 
all alzeal Barn Money from Home! Free 
samples, Including "Profits In Plcturea". 
Postermatlc 02·A4, East Providence, 
R1 02914. 

~ ELECTRON IC 
~ASSEMBLY BUSINESS 
Start home. spare time. Investment knowledge or 
eKperience unnecessary. BIG DEMAND assembling 
electronic devices. Sales handled by 
professionals. Unusual business opportunity. 

........ FREE:. Compl1t1 illustrattd literaturt ......_ 
__,.. BARTA, Box 248-SQ .....­

Walnut Creek , Calli. 94597 

JOIN 
NATIONAL PARTY CAKE BAKING CLUB 

FREE II 
200 P~ Cookbook to M.mbon 

How To Get Rich maki"' d4uch at home 
sun 

Mut• P!aa .. Star& Bekinr Natj•• in IJIIlft time 
ClwW llemhonhip 110.00 per,.., 

CW tJI'IIo.., Orrkr 
Vietor S. Gapinski, Editor 

llll CI'MChaven Drive 
Buffalo, N- York 14225 

PROVEN SUCCESS 
For over SO yurs Americans 
have been buying - millions of 

. -of KNAPP Cushioned 
~ort shoes. That makes sell­
ing them an ideal way to supple­
ment yOW" income part time; or 
eqjoy the many rewards selling 
full time. Set your own hours. Be 
your own bosS. Knew offers high 
comruissions on every sale, 
bonuses plus incentives. No in­
vesbuent No experience neces­
sary. Free training and selling kit 
to qualjfi«f · ts. Invest in 
yourse)f. your future with 
America's 1 direct selling shoe 
company. Write: Scott 

~~~M1089 
02401 Tel. (617) 588-9000. 
~~~ 

•••• 
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61 MONEYMAKING 

OPPORTUNITIES 

THOUSANDS in mallorder home oper­
ated, Free details. J / M Enterprises, Box 
272-PS7, Pickerington, OH 43147. 

I liE&..RN The Secreta ot Repairing Junk 
Batteries. "Fabulous Profits", small in· 
vestment. Apex Engineering, 5454 Bolsa 

!Road, Ataacadero, CA 93422. 

I GIET RIC:HII Secret law smashes debts 
1
- - - brinu Cash, credit! FRIE report!! 
.wealthKlt-S, Billings, NY 12510. 

NIEIED MORE MONIY7 Ex amine over 
1,000 ways to earn It full t ime, spare 
time, part time on weekends! Get 5 
ssuea of Opportunity Magazine Free! 

rite: Opportunity, Dept, 604, 6 N. 
lchlcan, Chicago 60602. 

170 I POPULAR SCIENCE 

- - - - -

' ' : : ·; lJIO<iVA~ '"' Hli(Ahi! K .... llll\11" •· .a ... ... · 1•covory ID .aa W17 n.ecua.w-
t lonlng. Eighteen Months Guarantee 
Means "Big Profits Fast." Electoan, 
7415 Gable Drive, Little Rock, AR 
72205. 

MAKE $25.00 An Hour! No experience 
needed - spare time at home becoming 
supplier to major Industry through 
electroplating small parts and metal­
izing non-metalllcs . We tumlsh all 
eQuipment and know-howl Write for free 
particulars: Malloy, Dept. MC-3-KC, 
1512 Juvls, Chicago, IL 60626. 

MAKE Big Money! Buying Gold, Sil­
ver In your neighborhood. Moneymak­
Ing Instruction Manual! $3.00. Assay­
ora, 612 South Hawley, Milwaukee, 
53214. 

PLASTERCRAFT - Profitable Home 
Business. Over 1,000 molds available. 
Details: Lynnette, 6251R Mentor Park, 
Mentor, OH 44060. 

CANADIAN LOTTERIES 
UNIQUE Opportunity Distributing 

Canadian Lottery Tickets. Send $2.00 
for complete details to: Basset Enter­
prises, Box 256 Clarkson Postal Sta· 
tlon, Mississauga, Ontario L5J 3Yl. 

EARN Money From Home! Immedi­
ately! Write: Dayp, Box 89, Licking, 
MI 65542. 

FORTUNE In mall order, sell!ng In ­
formation everybody needs. Reprint 
rights. Eidee, Box 1831, Cornwall, On· 
tario, Canada KGB 6N6. 

$100,000 WON BLACKJACK, Details, 
Wyett, Box 101, Moonah. Tasmanin , 
Australia 7009. 

MAKE TOP MONEY IN STAINED 
GLASS. Our selt-study progTam teaches 
you at home. Includes Illustrated les­
sons - pius Cree with program all pro­
Cessional tools, many Interesting proj­
ects, and more. For Information send 
$1.00 to: REGINA CAREERS, LTD., 
33 E. MAIN · STREET, DEPT. PSG41, 
ROUND LAKE PARK. IL 60073. 

DEBTS WIPED OUT with secret Fed­
eral Law!! Fortune-building FREE RE· 
VORTII Blueprints, S4, LaGrangevllie, 
NY 12540. 

HOW DOES 2000% PROFIT FROM 
EACH SALE SOUND TO YOU???? 
SELL INFORMATION BY MAIL FOR 
BIG PROFITS! WRITE FOR FREE 
DETAILS: 

FIE 
BOX 2133, Dept. PS41 
Sandusky,OH.44870 

I'LL PAY $100 
for any operating manual for any franchise oper­
ation if I don't have it in my libfary. Send details 
and photocopy of contents page to: 

Reaearch Director 
American Entrepreneurs Assn. 

2311 Pontius Ave. 
Loa Angeles, CA 90084 

WIN BIG OIL MONEY 

62 

TM U.l. O~eft4 IPCiftiOI'I e ltth­
ltnown Oil end ..., ............ U you 
•• • u .a.. ~en. JOVCWIC.,..... tor 
I lortUM "" Dll. A 130 (I•• c1Nuct.-
111:11e) """' , .. ~ •'"I JOY S100,GOI 
lmmedlele ly, plio~• pouolllb~l~•::~:~-~:1 
F01 ftft lfttor"'etlon C .. Tc 
S2S- ZS41,E.rl, I, In Colora4o C .. Cohct 
1•44?-UH. lat. I. Or WtHe ••• • 

F. Milligan, Inc. 
1M2 20th le .. O,..et J40IIIS 

louhtK, co. IOJOJ 

EMPLOYMENT 

INFORMATION 

AUSTRALIA - New Zealand! Big pay! 
50,000 Jobs. Free transportation. List­
ings $2.00. Information 68 countries. 
Austco, Box 772, Cypress, CA 90630. 

ROCKY MOUNTAIN EMPLOYMENT 
NEWSLETTERII Colorado, idaho, MOD· 
tana, Wyoming!! Current openings - all 
occupations!! FREE details: Intermoun­
tain-C. 3506 Birch, Cheyenne. WY 
8 2001. 

JOBS OVERSEAS (including Alaska) . 
Free Details. Global Employment, Box 
8 08-PS, National City, CA 92050. 

AUST.RALIAN EMPLOYMI:NT OPPOR­
TUNITIES. Actual classified airmailed. 
State Trade: Protess!on. Send $7.00. 
Kelget Enterprises. G.P.O. Box 76, Syd­
ney. N.S.W. 2001 Australia . 

WORK week on, week off. Gulf coast 
offshore oilfields. Men, women, sk!Ued, 
unsk!lled. Salary justifies long distance 
commuting. Details $5.00. UNCO, Box 
17103, Pensacola , FL 32522. 

WORK In the field ot science you 
love. Free information. Exponent, Box 
862-B, Walnut, CA 91789. 

lleiPIEIIIII; l!li'H !HOD. IH8H£H 
enjoyably! Inlormatlon $3.00. Wilder­
ness Expeditions, 97 Spadina Rd., 
306V, Toronto, Canada M5R 2Tl. 

OVERSEAS ..• $20,000 • $60,000 + . 
Free Report! Emp loyment, Box 29217-
FD, Ind!anapolts, IN 46229. 

62A HELP WANTED 

$110 Per Week Part Time at Home. 
Webster, America's foremost dictionary 
company needs home workers to update 
local ma!llng ltsts. All ages, experience 
unnecessary. Can 1·716-845-5670 Ext. 
CN. 

JOBS Overseas - Big money fast. 
$20,000 to $50,000 plus per year. Call 
716-842-6000 ext. 139A. 

63 SPECIAL SERVICES 

INFORMATION On Anything. Ferguson 
Research Spectallsta, 60-15 Woodalde 
Avenue, Woodside. NY 11377. 

TOMBSTONES. Why buy BEFORE you 
die? Answer to this and other gTave 
questions. $1.00 plus selt addressed 
stamped envelope. Simpson, 217 Peter­
son, Ltbertyv i!le, IL 60048. 

66 AGENTS WANTED 

GET immediate commi ssions. Ta ke 
orders for quality Mason Shoes from 
friends and neighbors in your spare 
time. No risk. No investment. Write to­
day. Mason Shoes, K-581, Chi ppewa 
Falls, WI 54729. 

67 SALESPERSONS-
DISTRIBUTORS WANTED 

$$$$ DMSO - miracle solvent. Be­
come a distributor. Fantastic sales! Pro­
motional materials provided. Energy 
Savers International , 3808 Rosecrans, 
Ste. 282, San Diego, C:A 92110, 714.' 
574-0366. 

68 REMAILING SERVICES 

MANHATTANs Mailing Address: Con­
fidential, Reasonable . Monthly Rates. 
Mail handled as requested. Call Direc­
tor, 701 7th Ave. , Times Square, NY 
10036. 

69 CONTESTS 

"YOU TOO CAN WIN CONTI:STSI" 
Prot. secrets revealed! Free details. 

CONTESTS, Box 1552, La Porte, TX 
7 7571. 

WIN MILLION DOLLARS prize mon­
ey, paid out weekly. challenging con­
tests, thousands cas h prizes. Free In­
formation . Empire Enterprises, 323 
Frankltn, #804 / E-36, Chicago, 60606. 

69A LOTTERIES 

WIN MILLIONS in Canadian lotteries. 
Low prices - personal service, Free de­
tails. Lucky Buck ( PS J , Box 171, Sta­
tion W, Toronto, Canada M6M 4Z2. 

70 AUTHOR'S SERVICE 

PUBLISH YOUR BOOKI Join our 
successful authors. Publicity , advertis­
ing, beautiful books. All subjects !nvit· 
ed . Send Cor fact-filled booklet and 
tree m anuscript report. Carlton Press, 
Dept. PSP. 84 Fitth Avenue, New 
York 10011. 

72 EDUCATION a 
INSTRUCTION 

MEMORY, Sleep Learning. Free Pub­
ltcatlon. DLP, Box 487, Anaheim, CA 
92805. 

ELECTRONICS De ~~Tee ( BSET l by cor­
respondence. Gran t ham College, 2500 
La C!enega, Loa Angelea, CA 90034. 

LEARN WHILE ASLIEEPI Aaton!ahlng 
New Method! Strange Catalog Freel Au­
tosuggestion, Box 24-A, Olympia, WA 
9 8 507. 

FREEl "NEW CAREER OPPORTUNI­
TIES IN JET /GAS TURBINE POWER!" 
Plus Home-study course outlines tor 
mechan!caliy Inclined - American Jet 
School. Dept. PS -2, Darby, Mont ana 
59829. 1- 800-547-5995, Ext. 1 26. 

DIGITAL TECHNOLOGY training. Free 
description. Innovative Home Study, 
Box 1046 S, Indian Rocks Beach, FL 
33535. 

DIID IlliG II I 110£ liiH!II.I BIIIH; 
women. No prevloua experience or spe­
cial talent needed. We train you at 
home In spare time. Get tree facta. 
Write: North American School of Draft­
ing, Dept. PCCCO, 4500 Campus, New­
port Beach, CA 92660. 

lEARN Extension Degrees In Homoeo· 
pathy, Radlonlca, Botanic Medicine, Na­
turopathy, Philosophy, PaycholOIY, ate. 
School Founded 1961, Proapectua 
$1.00. Airmailed. Secretary PA / PS, 
Brantridge Forest School, Hlchfleld, 
Danehill, Sussex, England RB17 7BX. 

I· 
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DEGRIEIES, Thesis Method. Brochure, ·-· ~ 
$1. North, Box 3388, TUlaa, OK 74101. i 

MEDICAL ELECTRONICS TIECHNOL· ..... 
OGY. Home study. Troubleshoot Medical I 
Instruments. MDC·PS, P.O. Box 124, r.

1 Pinedale, CA 93650. • .. 

FRIEE Lifetime Ordination, Become 
Chaplain, Missionary Evangelist, Biahop. 
Box 744-PS, McKeesport, PA 15134. 

REISCH WORLD WIDE COLLEGE 01' 
AUCTIONIEIERINQ, INC., World'l Lara· 

eat. Free Catalog, Approved tor VA • 
Modem Auction Library "FRIEIE" with 
enrollment. 515-423-5242, Col. Gordon 
E. Taylor, P.O. Box 949, Dept 3, Mason 
City, IA 50401. 

LEARN Dowsing, Radlonlcs, Radlea­
thesia and E .S.P. Subjects. Free Illus­
trated Catalog. Courses and Equipment. 
1 Airmailed $2.00. ) Established 30 
Years: Bruce Copen, Highfield, Danehlll, 
Sussex, Ensland RH17 7EX. 

GOLF TIPS! 
SIX QUICK WAYS TO IMPROVE, 

Book with slmple st.eps and lllustra­
t!ons. $12.00. MS & Assoc., Box 324, 
Glenwood, IL 60425. 

BARTENDING - Bar Manasement 
Home Study, Bartending Training, 3843-
G San Fernando Road, Glendale, CA 
9 1204. 

COLLEGE DegTee for work and lite 
experience. Bachelor's. Master's, Doc­
torate. Write or send resume. American 
National University, 3500 N. Central 
Ave., Dept. 333, Phoenix, AZ 85012. 
( 602) 265-8657. 

ELECTRONICS CAREER TRAINING 
By Mail. G.I. Bill, FCC License, Color 
TV, Broadcasting, Englneerinl!. FREE 
School Catalog, School Rep will try to 
c all. Write Cleveland Institute ot Elec­
tronics, Inc . ( CIE J . Dept. WPS-70, 
1776 East 17th Street, Cleveland, OH 
44114. 

WELDING TRAINING. Basic and Ad­
vanced for Major Processes - Arc 
I Stick) , MIG, TIG, Gas. Pipe all pro­
cesses. A non-profit school. Approved 
Cor eligible veterans. Accredited mem­
bers NAns. Approved Ohio 70-12-004 
HT. Write Cor school bulletin and 
course schedule. HOBART SCHOOL OF 
WELDING TKCHNOLOGY, Box 81, Troy, 
OH 45373. 

HIGH SCHOOL at home, no classes. 
Diploma awarded low cost. Informa­
tion FREE, call toh tree anytime 1-800· 
621-5 809 (JIIinots 800·972-5858 ) or 
write American School, Dept 30447, 850 
E. 58th St. , Ch!caso. IL 60637. Give 
last year High School completed. 

HIGH SCHOOL DIPLOMA AT HOME 
FASTI Diploma In Just 1·6 months! 

Tests taken at home. Low tuition/ Only 
$49 down. Nationally recognized. Indi­
vidual counseling, Free school ring. call 
Free 1-800-327-8103. Cambridge Aca­
demy, PS-4, 409 E. Osceola, Stuart, 
FL 33494. 

BRITISH DEGREES. Obtain yours now 
from London. Bachelors. Masters, Doc­
torates. Most subjects. Free Prospectus. 
( Airmail S 1 refundable l . Coliege Reg­
Istrar, Dej>t. 1037, BCM·Colieglate, 
London WC1 V 6XX, England. 

CLOCK AND WATCH REPAIR books. 
Free catalog. North American, Box 
77BDA, Fox River Grove, Jlllnois 60021. 

UNIVERSITY DIEGRIEIESI No Clas .. s. 
Fast, Economical. Accredited. FREE Re­
vealing Detaila. Success, Box 13151· 
S4, Columbus, OH 43213 

UNIVERSITY DIEGRIEIES BY MAILI 
Bachelors , Masters, PH.D.s . .. Free re­
vealing details. Counseling, Box 389· 
PS4, Tustin, CA 92680. 

LAZY STUDENTS! College success 
secrets. Free revealing details. GLP, 
Box 9 217A, Yakima, WA 98909. 
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73 CARTOONING, 
SIGN PAINTING 

CARTOON tor Fun and Money!!! Free 
bookletll Cartooruo~ Box 40614B, De­
troit, Michigan 48:.~40. 

• I'ARN Sign Painting-Free Cata-
, Iogue. Kaufmann Supply, Centertown, 
·~]. MO 65023. 
' MODERN Cartooning Taught by Mall. 
'·'1-. Write tor Free Brochure. Cartoonerama, 

Box 263-HY, Branford, CT 06405. 
·· -
.. )' 76 DETECTIVES 

' 'f' ., 
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FINGIERPRINnNG - exciting scien­
tific career. Home study course teaches 
everything. Certltlcate on completion. 
Many openings; prepare now. Profes­
siona l Inveatiea tora Tra ining School, 
Dept. FP, P.O. Box 1890, San Pedro, CA 
90733. 

DETIECTIVIE Profession, easy home 
study; free tie-tack or lapel pin, certil­
lcate, future. Professional Investigators 
Training School, Dept. CB, P.O. Box 
1 890, San Pedro, CA 90733. 

DIETIECTIVIE$--More Men Needed! 
Latest Training using Secret Equip­
ment! Easy home study course; DI­
ploma. " Detective Career Klt"-$ 1. 
Rouse School, Dept. PS-104. Box 
2469 , Costa Mesa, CA 92626. 

LOANS BY MAIL 

--- IMMIEDIAT& Loans and Outright 
· Granta to Individuals refused elsewhere. 

98 '!b Accepted! Aaaoclates, Box 98-P3, 
Brooklyn, NY 11235. . .... 

;.1. ··• 
\ 
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QUICK $Cash$ Signature Loans! 
Write: Elite. Box 454-PS, Lynbrook. 
New York 11563. 

IIORROW $30,000 without Interest! 
All eligible. Repay anytime. Free de­
tails. Infohouse, Box 1004- PS4, New 
York, NY 10003. 

BORROW $25,0 0 0 "overnight." Any 
purpose. Keep indefinitely! Free Report! 
success Research, Box 29070-FO, In­
dianapolis, lndlana 46229. 

BORROW FROM HOME 
ANY amount, any worthwhile pur­

pose, within 30 days, Competitive Rates . 
Also, you can earn substantial Income 
as a Money Agent. No experience - own 
houra. National Company to assist e very 
way possible. No Gimmicks! Free Details: 
DFC, Dept, 11-C-4, 114 5 Reservoir 
Avenue, Cranston, Rhode Island 02920. 

WINEMA KING 

WINIEMAKIERS BIEIERMAKIERS Free 
Cataloe. Fast Service. Large Selection. 
Kraus, Box 7850 -N. Independence, MO 
64053. 

WINIEMAKIERS - BIEIERMAKIERS -
GASOHOL. Free Catalog. Equipment 
Supp lies. Continental, Box 68016-PS, 
Indlanapolls, IN 46268. 

BRIEW finest beer from quality In­
gredients. Free catalogue. Bacchanalia, 
Box 51 PS, Central Village, MA 027 90. 

... • s T kits. Fastest supplies. Free cata­
logue, BRICKSTORIEBRIEW, Stratford, 
Vermont 05072. 

t 
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FRIEl: IENCYCLOPIEDIA WINIEMAKING 
BIEIERMAKING, aupplles, equipment , In­
gredients. Vynox lnduatrlea, Box S7498, 
Rochester, NY 14615. 

WINIEMAKIERS - Beermakers: Free Il­
lustrated cataloe of supplles. Semplex, 
P.O. Box 12276H, Minneapolis, MN 
55412. 

WINIEMAKIERS • BEERMAKERS -
Fresh Stocks. Faat Service. Free Cata­
loll'. O'Brien's, Box 284A. Wayne, IL 
60184. 

CATALOG. Flneat eq uipment, Ingred­
Ients, Fully guaranteed. SPI, Box 7 84-S, 
Chapel Hill, NC 27514. 

BIEIEIIMAKING Supplies . . . World's 
Largest . . . Free Catalogue, Blerh a us, 
Box 8376-CA, Erie, Penruoylvanla 
16505. 

UIERMAKIERS Catalog/ Newsletter. 
Free! William's Brewing, Box 461- P4, 
Oakland, California 94604. 

GRIEAT aiERI Your friends will love 
your delicious home brew. Free Bro­
chure. Hausbrau , Box 819 Dept. B, 
Palm Harbor, FL 33563. 

79 BUY IT WHOLESALE 

400LOOO IIARGAINS Below Wholesale! 
Many n ee! Llquldat loruo . .. Closeouts! 
. . • Job Lots • . . Slne le Samples. Free 
d etails. Worldwide Bargainhunters, Box 
730-B, Holland, MI 4 9423. 

I IPW!IIIIj;t i=liiTi io; c!i;i;;;;, ' 
motorcycle, snowmobile, amall enelnes. 
Energy aavlng items. Wholesale p'tlces. 
Free catalog. Manufacturer's Supply, Box 
157PS5, Dorchesti!r, WI 54425. 

84 PRINTING SERVICES 

PRINTING - 100 - No. 10 Envelopes 
$4.75. Catalog. Dale's, 4725 45th N.E., 
Seattle, 98105. 

85 PRINTING & RUBBER 
STAMP OU,TFITS 

PRINT YOUR OWN - Printing Press­
es. Type. Supplies Direct From Factory. 
Send 25c for Cata log and Samples to : 
Kelsey Company, OS, Meriden, CT 
06450. 

88 OLD GOLD, JEWELRY 
WANTED 

HIGHEST CASH IMMIEDIATI:L Y tor 
Old Gold, Silver, Pla tinum, Jewelry, 
Gold Teeth, Watcnes, Diamonds, Spec­
tacles. Free Information. Rose Indus­
tries, 29-Y East Madison, Chicago, IL 
60602. Established 1934. 

TOP DOLLAR NOW for Gold J ewelry , 
Watches, Teeth, Platinum, Coins, Ster­
ling. Immediate Payment on Receipt, 
L.A. LaBrie Co., P.O. Box 1860·S, 
Grass Valley, CA 95945. 

HIGHEST CASH for Gold, Jewelry. 
Gold Teeth, Rings, Diamonds, Watches, 
Silver, Platinum, Mall Articles Today. 
Free gift with Information. Chicago 
Gold 8c Precious Meta ls, 6 E. Monroe, 
Dept. 857, Chicago 60603. 

89 WATCHES, CLOCKS­
SALES & SERVICE 

WATCH and Clock Repairing Books, 
Tools, Materials. Free Catalogs. North 
American, Box 77 -BD, Fox River Grove, 
IL 60021. 

91 OF INTEREST TO ALL 

COLORADO OIL SHALE SAMPLES! 
$4.00 Postpaid. Troy Clark, 0077 Ptar­
mlll'an. Glenwood Springs, CO 81601. 

CUT Cigarett e Habit 50 o/e Immedi­
ately - Guaranteed. $ 5.00. Davis, P .O. 
Box 10215, St. Petersburg, FL 33733 

FREIEI $25 of Discount Coupons To­
ward Handsome, Comfortable, Leather 
Boots, Work Shoes. with Slip-Resis­
tant Soles! 30-0ay Trial! Free Catalog. 
Trac-Hugger, Dept. PS4, Box 298, 
Danvers, MA 01923. 

NEW REPORT GUARANTEES reduced 
taxes! Details $1.00. Satellite Publish­
Ing, 500-PS3 Southland Drive, Birm­
Ingham, AL 35226. 

94 FOR INVENTORS 

REGISTERED PATENT AnORNEY. 
Applications and Searches. Mall Service. 
FRIEIE Preliminary Review Of Your Dis­
closure. Box 392PS, MIJiwood, New 
York 10546. 

PATENT IT IECONOMICALLYI Free 
detalla. N. Rainer, 2008 Fondulac Rd., 
Richmond, VA 23229. 

INVENTION EVALUATION. Have your 
confidentially disclosed Invention ob­
jectively evaluated by technical experts. 
For policy stat ement and description of 
services write; WATERLOO SELF­
PATENTING INSTITUTE, Box 697, Wa­
terloo, Ontario, Canada. N2J 4B8 

PAT&NT AND MARKEY IT ECONOMI­
CALLY! Free Details. Box 213PS, Stony­
brook, New York 117 90. 

IDIEAS1 inventions, new products 
needed Dy Innovative manufacturers. 
Marketing assistance a va ila ble to Indi­
viduals, tinkerers, universities, compa­
nies with feasible conce pts. Write for 
Klt-PS, IMI, 701 Smithfield Street, 
Pittsburgh, PA 15222. 

PAT&NT Your Invention Yourself! In­
expensively! Retired Examiner, 7 400-
PS, Washington, DC 20044. 

PATENTS Cost Too Much? Ta.ke Too 
Long? Learn How I Obtained 32 Pat ­
ents Pa ying Only Government Fees. 
Proven, Simple, Inexpensive, Free In­
formation. Charles W. Neete, P.O. Box 
2631-B, Big Spring, TX 79720. 

LEARN how to offer your Invention 
for sale or lease. Free Booklet Out­
lines procedures royalty rates, re­
quirements. Kessler Sales Corporation, 
C-74-FI, Fremont, OH 43420, 

.. -~ .. - .. ._.1""-" l Rinv '1 ." ._,".,..._ ,~ .- .-~ --·- . - .. 
CREATE MON Y•M NU l :!.L~·.·~\ i•(•t!). /t.', ( ,:.;, '.;; t .. L~•l ~ C'~ c.- ~,;:.·. \:'1' (;.'• • 

Think smarter, not harder. Cassette .. · - · 
tape with study guide teaches CRE-
ATIVITY. By Professional Engineer- FREIE BOOK, Prophet Elijah Comlne 
Inventor. $14.95 PP. Product Research , Before Christ. Meglddo Mlaslon

1 
Dept . 

9365 Chardon Rd., Kirtland, OH 58, 481 Thurston Road, Rochener, NY 
44094. 14819. 

BEFORE YOU ACT - GET THE FACTS 
Society of American Investors, Rte, 4, 
Box 419-F , Savannah, GA 31405. 

PROTECT YOUR IDEAS 
from those who would steal them. 

Proven legal CONFIDENTIALITY 
AGREt:Mt:NT prepared by our corpor­
ate attorney. Same form may be 
used many times for different Ideas . 
Send $5.00 to: BWB Enterprises, Inc ., 
P.O. Box 12 900-106, Overland Park, 
KS 66212. 

95 INVENTORS WANTED 

IDEAS and Inventions wanted! Nor. ­
prollt organization has grant money 
available tor research and development. 
Details tree: Earth / Space Innovations, 
van Etten. NY 14 889. 

INVENTORS! If you have an iD\·en­
tlon for sale or license, write tor tree 
booklet explaining how we can help 
you. Kessler Sales Corp., C-74-IW. 
Fremont, Ohio 43420 . 

INVENTIONS WANTED 
FREE CONSULTATION • NO IDEA TOO SMALL 
Disclosure registration. Potential cash or royalties 
lrom manufacturers seeking new ideas. For free in· 
formation on how to register your ideas. Call or Wr~e 

American Inventors Corp. 
59 Interstate Dr. Dept PS 

West Spri(lgfield, MA 01089 (413) 737·5376 
A Fee Baaed Marketing Company 

9 7 GOODEATING 

NEWEST t wist in entertaining. The 
KABOB-IT, from Wearever Aluminum. 
makes succulent kabobs that arc as 
much fun to make as to eat. Write for 
free brochure. TMM Kabob-It. Room 
06-015, 380 Madison Ave .. New York, 
NY 10017. 

FRENCH DESSERTS, SELECTED 
RECIPES $11.00. RIAUD, BP8 0 ·9l7SO, 
STE GENEVIEVE, FRANCE. 

98 WEARING APPAREL 

MEN'S BIG & TALL western apparel 
and outerwear color catalog. Send 25 
cents to: Big Guy Western, · 3095 Kern­
er Blvd., San Rafael, CA 94901. 

100 WANTED TO BUY 

QUICKSILVER, platinum, silver, gold! 
Ores analyzed. Mercury Terminal. Nor­
wood, MA 02062. 

GOLD, Silver, Platinum! Jewelry, In­
dustrial! Highest immediate cash paid! 
We're established National Buyers and 
can pay more! Ship / write: American 
Metals, POB 30009PS. Charleston, SC 
29407. Telephone 803-795-4847. 

CARBIDE, Tantalum, Stellitc. Gold 
and Silver. Top Prices. Poley's Indus­
trial Salvage, 12389 Minges. Battle 
Creek, MI 49017. (616 ) 9 7 9 - 4075. 

SCRAP SILVER ELECTRICAL CON­
TACTS, Forklift Contacts Indus~rial 
Scrap Silver, Sterling, Silver Solder, 
Gold Plate. Send sample tor my otrer. 
All samples Returned. Robert Leszczak . 
652 Myrtle St., Elizabeth, NJ 07202 . 

WANTED• Old Stock Certificates, 
Bonds, Pre-191 0 Cancelled Checks. 
Barlow, Box 10332-H, Eugene, OR 
!17440 . 

ORNAMENTAL Iron designs. Book of 
1600 bea utiful, practica l dellgna for 
railings, columruo, e tc. Free literature. 
Cunningham, 3881 South 3200 Wes t ­
P .O. Box 20005-S, Salt Lake Cit y, UT 
84120. 

HOW to stop, slow Electric Meters. 
$1.00 refundable to: Power Services, 
415PM. Watkinsville, GA 30677. 

P ORTABLE outdoor flashing arrow 
sign, 4 0 " X 8', Shipped anywhere In 
Conus. $450.00. 1-205-233-1549, Rt 
7 Box 45, Athens, AL 35611. 

OVER 100 SELF-PROTECTION 
Guaranteed! Send $1.00. Box 
Cassville, MO 65625. 

PERPETUAL CALENDAR. Quick 
easy method to keep a perpetual 
endar in your head. $5.00, P.O. 
320, Arvada, CO 80001, 

105A HEALTH 

Tips 
391, 

and 
cal ­
Box 

NEW WORLD DISTILLERS. Give you 
the purest water possible. Lowest 
prices. N.A.H.P ., 423 Mill St., Wor­
cest er. MA 01602. 

STOP S MOKING How to kick the 
Cif!arctte habit overnight . . . a three 
pomt program that will change your 
lite. Send $4.95 to: George Yarrington, 
14 Ben Louis Drive, Belleville. IL 
62223. 

BAJA Retreat Holistic Health Clinic: 
treating cancer and all deggeneratlve 
descases. Detoxification pro~rram ; meta­
bolic / nutritional & non-tox1c therapies. 
International team of qualified physi­
cians; most U. S. Insurance companies 
will pay. Call 7 14 / 428-3794. 

FREE SAMP LE & Free catalogue. Re­
verse agmg; supernutrltlon; high-level 
wellness. Nutritional & environmental 
health products. Holistic Habitats, 3808 
Rosecrans St, Ste. 282, San Diego, CA 
92110. Include .50c mailing, 

POLYPEPTIDE Urine Test ( PPT J for 
Early Cancer Detection. Biochemical 
breakthrough! Widely utilized in Europe! 
Identifies cancer cell metabolites years 
before a clinically diagnosable tumor. 
Indicates pretumoral cancer ; dissipates 
suspicion of cancer; monitors therapy. 
Complet e Information, sample bottle and 
mailer send: $2.50 to Holistic Habitats, 
3808 Rosecreans, Ste 282, San Diego, 
CA 92110 

106 PERSONAL 

INVESTIGATORS. Latest Electronic 
Aids. Write: Clifton, Box 220-F, Ml8ml, 
FL 33188. 

ADVANCED TITLIES / DIEGRIEIES Min· 
isters, Honorary Doctora tes, other Ser ­
vices available. Omnldenomlruotlonal. 
Free Details. Acquarla n Church, 432-PS 
PCH, Hermosa Beach, Ca 90254. 

DIVORCE? Don' t lose! Literature, At­
torneys. MIEN'S RIGHTS ASSOCIATION, 
189A, Forest Lake, MN 55025 . 

INCREASE PURCHASING POWER 10 
to 18 <'c with smart management . Send 
$5.00 for booklet. Earl Gallaway, 
2 5702 19 Ave. So., Kent, WA 98031. 

WAS NEWTON WRONG In his con­
cept of absolute and relative motion? 
Write for a tree copy of my study. 
Paul Steln, 216 E. Hellman, Monterey 
park, CA 91754. 

A COMING Whirlwind to sweep thla 
ellrth! Free Informat ion! Write: Har­
vest, PS, Jefferson City, MO 65102. 

102 TREASURE FINDERS, 
METAL DETECTORS 

UNIVERS ITY DEGREES BY MAIL, La· 
gal, Fast, Inexpensive. Free revealing I 
details. Counseling, Box 389-SP 5, Tus­
tin, CA 92680. 

FIND old colna, Jewelry, gold nug­
gets. New patented revolutionary de­
vice. Free catalog. Gardiner, 4729L N. 
7th Ave., Phoenix, AZ 85013. 

GOLD, SILVERI Find Valuable Coins, 
Rings, Jewelry with powerful metal de­
tectors. Free catalog: Gold Mountain, 
Box 40507-X, Garlan d, TX 75040. 

107 HEARING AIDS 

HUGE SAVINGS. Eliminate d ealer 
markup. Free Trial. Batteries whole­
sale. Terms Arranged. Lloyds-PSC, 
Rockford, lL 61104. 

A ·~ HEARING AIDS 
, 1h PRICE CATALOG FREE ! 

I $UPER $AVINGSI Neweat. Finell, 

I 
All types. Buy DIRECT & save u p 
to HALFI No· salesmen . Sold by 

I AIR MAIL o n HOME TRIAL. FREE 
Cotalo!l. W rite: MONEY$AVERS, 

I Dept. PS·4D, 9530 La n g d o n Ave., 

I 
Sepulveda, Cal. 9134 3 
Not sold in California. 

• 
I 



Communications Electronics; the 
world's largest distributor of radio scan­
ners, celebrates Father's Day early with 
big savings on Bearcat scanners. Electra 
Company, the manufacturers of Beatcat 
scanners Is offering consumer rebates 
on their great line of scanners, when pur­
chased between Aprll 1 and May 15, 1981 . 

With a scanner, you can monitor the excit­
ing two-way radio conve~sations of pollee 
and fire departments, intelligence agencies, 
mobile telephones, energy/oil exploration 
crews, and more. Some scanners can even 
monitor aircraft transmissions! You can ac­
tually hear the news before ifs news. If you 
do not own a scanner yourself, now's the 
time to buy your scanner from Communlc• 
tiona Electronics. Choose the scanner 
thafs right for you, then call our toll·free 
number to place your order with your Visa or 
Master Charge. 

We give you excellent service because CE 
distributes more scanners worldwide than 
anyone else .. Our warehouse facilities are 
equipped to process thousands of scanner 
orders every week. We also export scanners 
to over ·300 countries and military instal­
lations. Almost all Items are In stock for 
quick shipment, so If you're a person who 
prefers fact to fantasy and who needs to 
know whafs really happening around you, 
order your scanner today from CEI 

NEWI Bearcafl>350 
nte Ulflmete .,nthe•l•ed 8oennerl 
Allow 120·240 days for delivery after receipt of 
order due to the high demand for this product. 
L ist price $599.95/CE price $419.00 
~ .. nd, 110 Chennel e Alpha-llumerlo e llo­
orptel eoennw • All Alroratt and flullllo 
a-wo. bandL e ~tr c,_,_l • AtvtH: . 
Bands: 30·50, 118·138AM, 144·174, 421·512 MHz. 
The new Besrcst 350 Introduces an Incredible 
breakthrough In synthesized scanning: Alpha· 
Numeric Display. Push a button-and the Vacuum 
Fluorescent Display switches from "numeric'' to 
word descriptions of what's being monitored. 50 
channels in 5 banks. Plus, Auto & Manual Search, 
Search Direction, Limit & Count. Di rect Channel 
Access. Selective Scan Delay. Dual Scan Speeds. 
Automatic Lockout. Automatic Squelch. Non-Volatile 
Memory. Reserve your Bearcst 350 today! _ 

Bearcar' 300 
List price $549.95/CE price t348.00/125.00 rebate 
Your fln•l colt 11 • low $324.00 
.,. .. nd, 110 Channel e 8entloe 8earoh e llo­
OIJ8fel •oannw e All Alroratt and flubllo 
8WY#oe Nnd .. e ~orlty Cllennel e ACJDC 
Bsnds: 32·50, 118· 138AM, 144·174,421·512MHz. 
The Bearcat 300 is the most advanced automatic 
scanning radio that has ever been offered to the 
public. The Besrcat 300 uses a bright green fluo­
rescent digital display, so it's ideal for mobile 
applications. The Bearcat 300 now has these added 
features: Service Search, Display Intensity Control, 
Hold Search and Resume Search keys, Separate 
Band keys to permit lock·i n/lock·out of any band for 
more efficient service search. 

NEWI Bearcaf® 350 
-·- - - - -

FREEBearca~ Rebate Offer 
Get a coupon good for a $25 rebate when you purchase a 
Bearcat300, 250, 220 or 21 OXL; $20 rebate on model160; 
$10 rebate on model Four-Six Thin Scan and $5 rebate on 
the 8eara.t5. To get your rebate, mall this coupon with your 
original dated aalee receipt and the Searcat model number 
from the a.rton to Electra. You'll receive your rebate In four 
to six weeks.. Offer valid only on purchases made batwen 
April 1, 1981 and May 15, 1981. All requests must be 
postmarked by May 30, 1981. Limit or one rebate per 
household. Coupon must accompany all rebate requests 
and may not be reproduced. Offer good only In the U.S.A. 
Voldwheretaxed or prohibited bylaw. Aesellers, companies. 
clubs and organlzatlon~t-both profit and non·profit-are not 
eligible for rebates. Employees of Electra Company, their 

· advertising agencies. distributors and retailers of ~earcat 
Scanners are also not eligible for rebates. Please be"sure to 
send In the correct amount for your scanner. Pay the listed 
CE price In this ad. Do not deduct the rebate amount since 
your rebate will ba aent directly to you from Electra. Orders 
received with Insufficient payments will not be proceaaed 
and will be returned. 

Bearcat® 250 
List price $429.95/CE price t278.00/t25.00 rebete 
Your fins I coat 11 1 low t254.00 
110 Chennel• e c,.,.rall••• e ... roll•• 
llfora• e Reoall• e Dltllllll olook e AC/DC 
,.,.lorn, Chennel e 3•1fitnd e Count iFNture. 
Frequency range 32·50, 146·174, 42D-512 MHz. 
The Bearcat 25 performs any scanning function you 
could possibly want. With push button ease you can 
program up to 50 channels for automatic monitoring. 
Push another button and search for new frequencies. 
There are no crystals to limit what you want to hear. A 
special search feature of the Searcat 250 actually 
stores 84 frequenl:lea and recalls them, one at a time. at 
your.convenience. 

Bearcat® 220 
List price $449.95/CE price $288.00/125.00 reblte 
Your fln•l coat 11 1 low t284.00 
Alror•tt •nd Pflllllo •entloe lftOitlfw. Frequency 
range 32·50, 118·136 AM, 144·174, 420·512 MHz. 
The Searcat 220 Is one scanner which can monitor 
ali public service bands plus the exciting AM aircraft 
band channels. Up to twenty frequencies may be 
scanned at the same time. 

Not only does this new scanner feature normal 
search operation, where frequency limits are.aet 
and the scanner searches between your pro- · 
grammed parameters, It also searches marine or 
aircraft frequencies by pressing a single button. 

Bearca~ 21 OXL 
List price $349.95/CE price t228.00/S25.00 rebste 
Your tlnsl coat e low t204.00 
18 Che-lae ~ ,_,. e Crpt•l,.ee • ACIDC 
Frequency range: 32·50, 144·174, 421·512 MHz. 
The Bearcat 21 OXLscannlng radio Ia thesecondgener· 
ation scanner that replaces the popular Bearcat 210 
and 211 . It has almost twice the acannlng capacity of 
the Bearcat 210 with 18 channels plus dual scanning 
speeds and a bright green fluorescent display. Aut~ 
malic search finds new frequencies. Features scan 
delay, single antenna, patented track tuning and morel 

NEW/ Bearcar' 160 
List price $299.95/CE price S188.00/t20.00 rebete 
Your flnll coat 11 1 low t189.00 
18 ChenrNII • ~ .. ,.,. • AC only e fllrlfH'Ity 
Dual 8o•n 8peede • Dhwot ChiNiel Ao-•• 
Frequency range: 32-50, 144·174, 44C>-512 MHz. 
Would you believe ... the Bearcat 160 is the least 
expensive Bearcat crystalless scanner. 

This scanner presents a new dimension In 
scanning form and function. Look at the smooth 
keyboard. No buttons to punch. No knobs to turn. 
Instead, flnger·tlp pads provide control of all scanning 
operations, Including On/Off, Volume and Squelch. Of 
course the Bearcat 160 Incorporates other advanced 
Bearcatfeaturessuchas Priority, Direct Channel Access, 
Dual Scan Speeds, Automatic Channel Lockout, Scan 
Delay and Auxiliary. All this performance in sleek. 
contemporary styling. And at a price so low, It astounds 
even usl · 

Bearca~ 5 
List price $134.95/ CE price·S84.00/t5.00 rebate 
Your fln•l coat 11 a low t89.00 
8 C,.,et•l Channel• • ~ IMnd• • AC ontr 
Frequency range: 33-50, 146-174, 45C>-508 MHz. 
The Bearcat Sis a value-packed crystal scanner bulltfor 
the scanning professional- at a price the llrst·tlme 
buyer can afford. Individual lockout switches. 

Bearcat® Fo"r-Six ThinScan"' 
List price $169.95/CE price S124.00/S1 0.00 rebate 
Your tlnel coat 11 a low t114.00 
Frequency range: 33·47. 152-164. 45C>-508 MHz. 
The Incredible, Bearcat Four-Six Thin Scan· is like 
having an Information center in your pocket. This three 
band, 6 channel crystal controlled scanner has patented 
Track Tuning on UHF. Scan Delay and Channel Lockout. 
Measures 2.Y. x 6Y• x 1 :'Includes rubber ducky antenna. 
Order crystals for each·channel. Made in Japan. 

TEST ANY SCANNER 
Test any scanner purchased from Communication• 
Electronlca· for 31 days before you decide to keep it. lffor 
any reason you are not completely aallslled, return It In 
original condition with all parts In 31 days, for a prompt 
refund (len shipping/handling chargee and rebate credits). 

Fanon Sllmllne 6·HLU 
Llat price $169.95/CE price a1oe.oo 
&.ow ooef 8-ohllltiNI, .Nrtd 8011111WI 
The Fanon Slimllna 8·HLU gives you lllx channels ot crystal 
conlrolled excitement. Unique Automatic Peak Tuning Circuit 
adJusts the receiver front end for maximum aensltlvtty 
across the entire UHF band. Individual channel lockout 
awltchaa. Frequency range 3Q-50, 146·175 and 45o-512 
MHz. Site 2~ x6V• x 1 :• Includes rubber ducky antenna. 
Order crystal certificates for each channel. Made !n Japan. 

Fanon Sllmline 6-HL 
List price $149.95/CE price $98.00 
.Channel performance of 4-ohannel aoeU 
Frequency range: 30·50, 148·175 MHz. 
If you don't need the UHF band, get this model and save 
money. Same high performance and features as the model 
HLU without the UHF band. Order crystal certlflcatea for 
each channel. Made In Japan. 

FANON 8CAIIII.R ACC.880RI.8 
SCMA-e Mobile Adapter/Battery Charger .......... $49.00 
CHB-8 AC Adapter/Battery Charger ............... $15.00 
CAT-45 Carrying case lor Fanon w/Belt Clip ........ $15.00 
AUC·3 Auto lighter adapter/Battery Charger ....... $15.00 

OTH•R 8CANII.R8 A ACC.880RI.8 
Regencv-t M400 Scanner .... ... ..... ....... ... $259.00 
Regencye M100 Scanner ...................... .. $199.00 
Regancye R1 040 Scanner ..... .... .............. $169.00 
IPSO AC Adapter ... ... ........ ... . ...... .. ....... .. $9.00 
8P51 Battery Charger ..... . . . .............. .. ... .. .. $9.00 
8P58 Carrying Case for Searcat4·6 ThinScan· ... $12.00 
FB-E Frequency Directory for Eastern U.S.A. ...... $12.00 
FB-W Frequency Directory for Western U.S.A. ..... $12.00 
FFD Federal Frequency Directory for U.S.A. ....... $12.00 
MK350 Mobile mounting kit for Searcat 350 ....•. $1 2.00 
B-4 1.2 V AAA NI-Cad's lor ThlnScan- and Fanon ... $9.00 
A•135cc Crystal certificate ..... .... ................. $3.00 
Add $3.00 shipping for all acc.asoriN ordered at the aamatlme. 

IIICRU8.D I'.RIFOIIIIAIIC. AIIRIIIIAI 
If you want the utmost In performance from your 
scanner, It Is essential that you use an external antenna 
We have six base and mobile antennas specifically 
designed for receiving all bands. Order •AeO is a 
magnet mount mobile antenna Order •A01 Ia a gutter 
clip mobile antenna. Order •A82 Is a trunk-Up mobile 
antenna Order •A03 Is a ~ Inch hole mount. Order 
•M4 isa ~ inch snap-in mount, and • A70 lsan all band 
base station antenna All antennas are $35.00 and 
$3.00 for UPS shipping In the continental United States. 

BUY WITH CONFIDENCE 
To .. , flte fe•test delhlerr from c• of any scanner. 
send or phone your order directly to our Scanner 
Distribution Center:" Be sure to calculate your price 
using the CE prices In this ad. Michigan residents 
please add 4% sales tax. Written purchase ordera are . 
accepted from approved government agencies and 
most well rated firms at a 10% surcharge for net 10 
billing. All sales are subject to availability. All sales on 
accessories are final. Prices, terms and specifications 
are subject to change without notice. Out of stock items 
will be placed on backorder automatically unleas CE Ia 
Instructed differently. Moat products that we aell have a 
manufacturer's warranty. Free copies of warranties on 
these products are available prior to purchase by 
writing to CE. International orders are invited with a 
$20.00 surcharge for special handling In addition to 
shipping charges. All shipments are F.O.B. Ann Arbor, 
Michigan. No COD's please. Non-certified and foreign 
checks require bank clearance. 

Mail orders to: Communication• Electronlca; 
Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add 
$7.00 per scanner or phone product for U.P.S. 
ground shipping and handling, or $14.00 for faster 
U.P.S. sir shipping to some locations. If you have a 
Master Charge or VIsa card, you may call anytime 
and p lace a credit card order. Order toll free in the 
U.S.A. Dial 600·521-4414. If you are outside the 
U.S. or in Michigan, dial 3 13·994·4444. De•ler 
lnqulrtea Invited. All order lines at Communl­
c.tlona Electronica· are staffed 24 hours. 
Scanner Dlslribullon Center~ and CE logos sre trade­
marks of Communications Electronics.· 
t Bearcat Is a federally registered trademark of E.lectra 
Company, a Division of Masco Corporation of Indiana 
*Regency is a federally registered trademark of Regency 
Electronics Inc. 
Copyright 0 1981 Communlc.tlons Electronics• 

COMMUNICATIONS 
ELECTRONICS"' 

854 Phoenla 0 Boa 1002 0 Ann Arbor. Mlclligan ._106 U.S.A. 
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We're first 
with the best': 
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Wa rning : The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


