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A new-size pickup. Not too big, not 
too small. The new Chevy S-1 0 is 
longer than the import pickups, 
and smaller than a full-size pickup. 

With more head room than any 
import! pickup cab provides, the 
spacio'us Chevy S-1 0 cab was 
made to enjoy. The standard S-1 0 
seat is deep foam cushioned and 
angled 23° for carlike seating 
comfort. 

A totally new, high-quality pickup. 
The new-size S-10 is an American
designed, American-built pickup 
with modern technology. It has 

been engineered for accurate 
metal-to-metal fit- for quality you 
can see, hear and feel. 

V6 power you can't get in smaller 
trucks. A 2.8 Liter V6 is optional 
with extra muscle for jobs like 
towing. No import truck offers one. 

Twice the towing power of the 
imports with available V6. The 
S-10 works hard. A properly 
equipped S-10 with an optional 
Heavy-Duty Towing Package can 
haul up to 4000 lbs., including 
trailer and cargo. 

Chevy S-10, with optional Tahoe trim, in Cinnamon Red . 

Bigger payloads than many full
size pickups. The S-1 0 can carry 
a standard payload of 1000 lbs. 
That's a respectable chunk of 
freight. A Heavy-Duty Payload 
option with available V6 increases 
that payload capacity even more, 
up to a hefty 1500 lbs. 

Double-wall construction in the 
cargo box side panels that the 
imports can't match. Every S-1 0 
features both an inner and outer 
steel wall in the hood, doors, front 
fenders, cargo box side panels and 
the tailgate. 

Copynghted material 



Higher gas mileage ratings than 
any of the best-selling import 
trucks. The S-1 O's standard 1. 9 Liter 
four-cylinder engine has some very 
impressive gas mileage ratings. 

49 STATES CALIFORNIA 

39 ~ 40 ~ 
EST. HWY. EPA EST. MPG (CITY) EST. HWY. EPA EST. MPG (CITY) 

Use estimated MPG for com
parisons. Your mileage may differ 
depending on speed, distance, 
weather. Mileage will be less in 
heavy city traffic. Actual highway 
mileage lower. 

Some Chevrolet trucks are 
equipped with engines produced 
by other GM divisions, subsidiaries, 
or affiliated companies worldwide. 
See your dealer for details. 

Chevy S-10. There's never been a 
truck like it before. A great com
bination of features. High mileage. 
Optional V6. Quality assembly. Big 
payloads. Roomy cab. Smooth 
ride. The Chevy S-1 0 has all this 
and more. Lots more. The S-10's 
paint finish is brilliant. You can 
choose your cargo box in a 
6-ft.-1-in. or 7-ft.-5-in. length. Plus 

pick from three optional trim levels 
and ten exterior color choices. In 
short, the Chevy S-10 is a winner 
you should check out soon. There's 
never been a truck like it before! 
DON'T WAIT. ORDER YOURS TODAY. 

IS THE POWER 
IN TRUCKS. 
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Photovoltaic price tag 
I know how anyone can save $25,000 
every year: Don't buy a new Mercedes. 
That makes as much sense as counting as 
a saving the non-purchase of a $4,000 
power-line spur ("Solar-Electric Home II," 
PS, Sept.). And how can you simply dis
miss the $5,500 paid by the American tax
payer? In exchange for a monthly bill, Mr. 
Robinson got a complicated, mainte
nance-intensive, expensive, and vulnera
ble toy. You have a lot of gall to hold this 
up as an affordable scheme. Anything is 
affordable when you have free use of 
someone else's money. 

Nick Schroeder, Albuquerque, N.M. 

Your "Solar-Electric Home I" (PS, Sept.] 
overlooked the economic factors that will 
ultimately decide the fate of this or any 
other new technology. Even at the 
projected 1986 price of$10,000, an annual 
interest income of $2,000 is being fore· 
gone forever. That sum will buy a lot of 
anything, including fuel. 

The other factor you neglected was the 
impact on the power grid of a large num
ber of such houses. Presently, the utilities 
are able to run their equipment most effi· 
ciently because they are dealing with a 
predictable demand curve. The sudden 
surge of unwanted power forced on them 
when the sun appears will make station 
management more difficult and will result 
in only a smal l saving in fuel-much less 
t han the mandated price of 7.8 cents per 
kilowatt-hour, since t he costs of power
plant and distribut ion systems are not 
reduced, nor are t he borrowing costs. The 
utilities still must be able to supply the 
peak demand, which usually occurs at 
supper time on a December evening- a 
time at which none of these panels will be 
producing a single watt. 

Brian P. Beckett, Nepean, Ont. 

Mash muffins 
I didn't like the sound and tone of your 
"Great Gasohol Debate" [PS, July]. Etha
nol production is the key to food and fuel 
for future generations. While you can eat 

very few byproducts of oil, ethanol 
byproducts are fit for humans and live
stock. The photo shows a batch of my 
brownies made with distiller's dried grain 
left over from ethanol production. 

·Pat Torgerson, Lambert, Mont. 

Big tank 
"The Search for Cheaper Hydrogen" (PS, 
Sept.) contends that hydrogen is a better 
fuel than gasol ine because it has more 
than three times the energy content per 
pound. It fails to point out, however, that 
liquid hydrogen contains only one-third 
as much energy per unit volume as gaso
line. You might wantto calculate what vol
ume fuel tank would be necessary to 
replace a 20-gallon gasoline tank on a giv
en car. 

Douglas C. Voorhees, Gainesville, Fla. 

Early streamliners 
Your otherwise informative article "Low
Drag Cars" [PS, Sept.) was incorrect in 
stating that the drag coefficient of the 
1934-1937 Chrysler Airflow was never 
tested. A paper delivered to a 1941 meet
ing of the Society of Automotive Engi
neers by James C. Zeder, then Chrysler's 
chief engineer, explains how scale models 
were developed in a wind tunnel and how 
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4" Sander Grinder Kit 
A 4" professional heayt-duty grinder 

that overwhelmed industry! 

Finishing Sander 
Close-quarter sanding 
in the palm of your hcmd! 

Power ••• Price ••• Service 
The Winning Combination! 

Makita has seven distribution cen
ters throughout the U.S. ensuring 
rapid service (often within 3 days!). 
Makita - Quality tools, reasonable 
prices, and unsurpassed service. 

Call or write for your FREE catalog 
today. 

Makita is now offering Labor-Free 
Service for repair of all Makita tools, 
according to our warranty labor 
chart. Offer expires 12/ 31 / 1981 

o/e" Drill 
Variable speed, reversible 
10 star drill. 
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1550 Landmeier, Elk Grove Village, IL 60007 (312)593-5030 
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PS readers talk back 
[Continued) 

full-size-vehicle drag coefficients were ob
tained. Zeder's paper also told how 
changes made to a De Soto Airflow test 
car reduced its drag by 43 percent. 

It may further interest you to know that I 
established the system explained in the 
article for the aerodynamic tuning of auto
mobile clay models in wind tunnels 20 
years ago for Ford Werke A. G. in Cologne, 
Germany. Likewise, 10 years ago, I was 
instrumental in establishing th is system 
for Ford Design Center in Dearborn, 
Mich. 

Frederick E. Hoadley, Dearborn, Mich. 

Two other cars from the Airflow's period 
whose designers attempted unconven-

tiona! streamlining were Lincoln Zephyr 
and Pierce-Arrow Silver Arrow. 

Paul T. Rafter, Chesterfield, Mo. 

Stained glass 
I recently got up the courage to try the pro
cedure for ridding glass doors of between
pane fogging that you presented in the 
January 1980 issue. Dismantling the door 
did not turn out to be a great problem, but 
what I thought would be the simpler job
cleaning the glass- certainly did. I tried 
Windex, household ammonia, Amway 
chrome and glass cleaner, Easy-Off glass 
cleaner, soap and water, alcohol, Varsol, 

and even some Gumout carburetor clean
er. Five hours later, the glass was as dirty 
as when I'd started. What gives? 

Marion R. Poole, Raleigh, N.C. 

AI Lees replies: "Perhaps you missed our 
follow-up on' this fix in our September 
1980 issue, but even in that reexamination 
the matter of interior staining did not 
come up. We now know that in some dou
ble-glazed units, the desiccant, if wetted, 
can create a caustic action on the glass. 
We have found (as you have) that nothing 
can remove this stain. Our procedure 
should be used for fogged windows only
to remove moisture. It is not practical for 
windows with a stain problem; nothing 
is-short of replacement. " 

Of chains and acres 
I realize that the "square acre" that keeps 
cropping up in "Calcu-letter" [PS, Sept.) is 
hypothetical, but readers may be interest
ed to learn how an acre is actually defined. 
The first thing to consider is the Gunter's 
chain, the land surveyor's standard mea
sure until the advent ofthe calibrated steel 
tape (which, by the way, is still called a 
chain). The Gunter's chain was literally a 
chain 66 feet long, made of 100 equal
length links. Measurements in old land 
surveys were given in chains and links. 

The other factor is the method of divid
ing land. A large rural area was divided 
in to townships, six-mile-on-a-side 
squares. The next division was the sec
tion, which is one mile square. If you quar
ter a section, then quarter a quarter-sec
tion, you get the proverbial40-acre square 
tract of land. Quarter a 40-acre tract and 
you get a 1 0-acre tract. Now halve this and 
you have a five-acre tract measuring 330 
by· 660 feet. Divide such a tract into five 
equal strips and you get parcels 132 by 
330 feet-exactly one acre. This also 
equals 10 square chains. Since one square 
chain equals 4,356 sq. ft., one acre con
tains 43,560 sq. ft. 

The point to ponder on a rainy after
noon is this : Which came first. the Gun
ter's chain or the acre? 

Frank Gordan, Staten Island, N.Y. 

Lock 'em up 
The best way to significantly reduce the 
$20 billion annual cost of accidents on the 
highway is not by technology but by leg
islation ("Drunkmobile Tags Drunken 
Drivers," PS, May]. A 90-day mandatory 
jail term for drunken driving would do the 
trick, but our lawmakers refuse to pass 
such laws. Perhaps they are worried about 
having to spend three months in jail. 

Sherman Roberts, La Crosse, Wis. 

Corrections: Several errors crept into our 
August car test on plush imports. The cap
tion with the lead photograph switched 
the identification of the Datsun Maxima 
and Toyota Cressida. Also, the specifica
tion table should have listed the Maxima 
as weighing 2,800 lbs. and having both 
front and rear disc brakes. r 1 1

El 
1 
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Turn those plain looking belt loops 
into the latest jewelry fad with 
America's newest way to tell time. 

It's already a fad in Australia. And nothing on your wrist and the conven
the minute you unlock its secret, you'll ience of always having the correct time 
understand why. at a glance. 

The product is a digital watch in a Want more? The Locloc comes in a 
lock called the Locloc. The Locloc see through vault-like container that 
hangs from your belt loop and the digi- fits into a denim drawstring tote bag. In 
tal display is upside down to everybody fact, it's packaged as a perfect gift for 
but you. both men and women- and for any age 

Want the time, flip up the Locloc and group. 
glance down. There's no watch to Try one at no risk. Send your check 
wear on your wrist, nothing to lug in for $29.95 for the silver-tone version or 
your pocket and it rt:1akes a great way $39.95 for the anodized black or gold
to keep track of the time while wearing tone version, plus $3.00 postage and 
a beautiful new piece of jewelry on handling. (Illinois residents add 6% 
your jeans. You can wear the Locloc sales tax.) Credit card buyers may use 
on everything from a pair of Calvin our toll-free number below. 
Kleins, to formal evening attire or even We'll send you your Locloc digital 
as a piece of jewelry around your neck. watch and clear vault-like container all 

The Locloc is a full 5-function digital packaged in its handy gift denim draw
watch with night light- all housed in a string tote bag. After you receive it, 
solid brass case. The case is water attach it to your belt loop. Feel the free
resistant and comes in three textures: dom of not wearing a watch on your 
gold-tone, silver-tone, and anodized wrist. See how easy it is to glance 
black. down at the time and notice what a 

Just twist the clasp on the lock and it great accessory and piece of jewelry it 
opens. Then slip it over your belt loop. makes. If you're not absolutely con-
~·.".-.·n•'· .. . ! ..-,.r·· r·- 1'? ·'·r; ... ·. ~ ... . r,., .·-, .-.-'· ~~-- -... ~ ... ~."'- ··:n.·- .. --.. -.,..1 ···r -. ,.: ... ,.... .-. · --r- ;~ .-.(."j' r .. . -_.~ 1·--r: •r.r. r• • •• ,o , ' " o ol . , ! ,0 1-oo- J.J...I-..,r j •- ., •o ...1 _ _ J ,.,,_ .. , ... _ ' o ----~·--- ~·-, , -o J • I - .-lJ...!- OJ ..; - . . .. .. . -~ . ·-·-· ..... - ...... - . - .. -__ ,_ ..... _._ -·-.- .. . -- -- ·- -- .-~ • ' .. .. . _ .--. --. ....... . ~.--. .... 

return it for a full refund, including your 
$3.00 postage and handling charge. 
But if you really like it, order more for 
gifts or for your friends. 

Each Locloc has a one-year limited 
warranty. Your Locloc was designed 
to take plenty of abuse. In fact, the 
case is actually housed in a solid brass 
lock. But if service is ever required, our 
service-by-mail center is as close as 
your mailbox. JS&A is America's pre
miere electronics company and a 
company built upon service. 

If you're looking for a really innova
tive gift- one that you yourself will en
joy- order a Locloc today. 

~~~H?~lfUCTS 
T his One 
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DETROIT REPORT 

By JIM DUNNE 

Unmasked Ranger 
Ford has released details of its compact 
Ranger pickup truck months early in order 
to take some of the sting out of the recent 
introduction of Chevrolet's S10 IPS, Oct.). 
The two new trucks will compete for the 
same import-dominated part ofthe pickup 
market, and Ford doesn't want Chevy to 
get off to a running start. Ranger will be 
introduced in the spring as an '83 (note the 
license plate in the photo above) and will 
come in two wheelbases. There will be 
two four-cylinder engines-2.0 and 2.3 
liters. Fuel economy will be Ranger's most 
important feature. Ford engineers are 
expecting EPA city economy in the high 
20's and highway mileage in the high 30's. 
That would make Ranger competitive with 
the best of the imports. 

I recently drove two versions of the 
Ranger: a short-wheelbase type with the 
two-liter engine and four-speed manual 
transmission, and one with the optional 
2.3-liter engine and automatic transmis
sion. Both seemed clearly superior to the 
imports in a number of areas, including 
performance, quietness, passenger room, 
and cargo-box utility. And with the husky 
base engine, the new truck seems to offer 
better performance than the imports or 
the base S 1 0. 

Rangers will have many similarities to 
standard Ford F-100 pickups, such as twin-
1-beam front suspensions, double-wall 
cargo boxes, and a full range of dress-up 
and convenience options. Payloads will 
be 1,200 pounds for the base truck and 
1,600 pounds for the heavy-duty version. 
(You must subtract from those figures the 
weights of driver, passenger, and such 
options as air conditioning to get the true 
working payload.) By comparison, the 
Japanese-made Courier that Ford pres-

I t"· ,, "':l c:r ' ..... 

ently sells has payload ratings of 900 and 
1,400 lbs. (subject to the same weight 
compensation). The Ranger line will even
tually include four-wheel-drive pickups 
and Broncos; and a 40+ mpg, 2.2-liter die
sel engine made by Toyo Kogyo will be 
offered late next year as the premium 
mileage option. 

Tiny cars 
New cars are too expensive for many peo
ple, but there may be a solution. Ford is 
talking about 1 ,500-lb. cars that would use 
three-cylinder engines as small as 1.2 
liters and would deliver 70 to 80 mpg for 
highway driving. Carrying capacity would 
be limited to just a driver and front-seat 
passenger, but cargo space could be 
excellent. Other manufacturers are also 
considering such cars as a way of getting 
more buyers back into the new-car mar
ket. Another move related to smaller cars 
is GM's recent acquisition of a five percent 
share in Suzuki, which sells cars in Japan 
far tinier than anything now sold here. 
Components and technology related to 
those cars might be of use to GM in man
ufacturing its future small cars. GM also 
owns 30+ percent of lsuzu, builder of 
Chevrolet LUV pickups. Further clouding 
of the GM-Japanese manufacturer rela
tionship occurred when Suzuki and lsuzu 
exchanged large blocks of stock. 

Goodbye, " iron horse" 
Checker Motors Corp. is planning a new 
line of taxicabs to replace the familiar 
"iron horse" types that have been in pro
duction since 1956. The new cabs will 
have front-wheel drive and modern, angu
lar styling, and will probably get 20 mpg
double the workday fuel economy of the 

present models. Checker plans to begin 
production next fall and expects to have 
the new cars on the road early in 1983. By 
using front-drive, the wheelbase can be 
stretched from a base of 1 09 inches to 123 
and 129 inches to accommodate five, sev
en, and eight passengers, respectively. 
Checker will cut weight from the present 
4,000 down to 2,800 lbs. One big reason 
for the change is that the company buys 
all critical systems (engines, frames, sus
pensions, transmissions) from the major 
auto companies, so as old-style parts go 
out of production it must adapt to new 
designs. Checker builds about 3,500 cabs 
a year. About five percent are purchased 
by private owners. 

1983 Fords: update 
Even though Ford's 1983-model "Topaz" 
series of mid-size cars will be all new, the 
chassis description will have a familiar 
ring. The front-drive system will be the 
now-typical transverse layout. At the rear 
will be the same type of independent sus
pension that the Escort family uses, only 
bigger and stronger. In addition to the 
base 2.3-liter, four-cylinder engine, there 
will also be a V6, so fuel economy and per
formance should match that of the Chrys
ler K-cars. The Topaz series will replace 
the Ford Granada/Mercury Cougar (but 
not Cougar XR-7, which shares the Thun
derbird body). Meanwhile, the full-size 
Ford L TO/Mercury Marquis will be re
styled and moved down to the Granada/ 
Cougar chassis. Styling for all four car 
lines will be completely new, with partic
ular emphasis on aerodynamics- espe
cially with the all-new mid-size cars. 

Honda's free fender fix 
Rusty fenders on many Honda Civics and 
Accords sold between 1975 and 1978 will 
be fixed free under a proposed consent . 
order from the FTC. About 70,000 cars 
may be affected-10 percent of Honda 
sales during the period. The problem was 
caused by a fender design that trapped 
road dirt, salt, and moisture up under the 
sheet metal at the top of the fender, about 
two feet in front ofthe windshield. Repairs 
normally cost $250 per fender including 
painting. Reimbursements will be restrict
ed to owners living in 24 salt-belt states 
and the District of Columbia. 

TBI boom 
General Motors will build an estimated 40 
percent of its 1985 cars with throttle-body 
fuel injection (TBI) as it zeros in on the ide
al system for balancing emissions control 
and fuel economy. TBI meters fuel into a 
carburetor-resembling central mixing 
chamber (throttle body) from which it is 
distributed to the cylinders. It's simpler 
than carburetion and less expensive than 
other types of fuel injection. GM will use 
TBI on the 2.5-liter Pontiac four-cylinder 
engine for 1982, which means that it will 
be standard in all compact and mid-size 
GM cars. The system will also be standard 
on all 1982 Corvettes and V8 Camaros and 
Firebirds. A high-performance twin-injec
tor system is planned for the V8's. ~ 
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Quick, describe Saudi Arabia! 
Most people think of sand dunes, 

camels, oil wells in the desert. Oil 
• pnces, too. 
Few would think of Little League 

baseball or 11-year-old Jeff Jaszczak 
of the Dhahran Steelers. But to peo
ple who work for us; Little League 
is an ordinary part of Saudi Ara
bian life. 

We're Aramco, the Arabian Amer
ican Oil Company. There are 13,000 
North Americans in Saudi Arabia 
with us. And even though you hear a 

lot of news about Saudi Arabia, there 
are things that might surprise you 
about our lives there. 
1. We're doing something impor
tant. Aramco produces more oil than 
any other company. Badly needed oil. 
Including about 15 percent of the oil 
America imports. 
2 . The Saudi Government and 
Aramco are working together on 
some incredibly large energy projects. 
And on huge communication net
works, electric utilities, and more. 
3. Our people are glad to be in Saudi 

Arabia with Aramco. They came for 
excellent pay and professional 
challenge. 
4. Aramco is growing. We need more 
good people, and few companies can 
match the hundreds of interesting, re
warding jobs we can offer. 
5. Jeff made the all-star team. 

SERVICES COMPANY 
1100 Milam Building, FS • JPS 

Houston, Texas 77002 
(713) 7 S0-696S 
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When man first hooked up horses to 
plows and carts, he quickly discovered 
that pulling things was a lot easier 
than pushing them. 

Yet after centuries of transportation, 
VW was the first to use a front-wheel 
drive train on a pickup truck. 

By pulling its load instead of pushing it, 
the VW Pickup con pull its weight more 

easily than equivalent trucks with rear-
wheel drive. Up to half a ton. And, don'·' 
worry about what you corry. Its double-~ 
walled construction con handle any
thing you throw into it. 



The VW Pickup has certain other advan
tages. Namely, excellent traction and 
exceptional directional control even on 
less than favorable road surfaces. 
Not to mention a steering and suspen
sion system that gives it sports car-like 
handlinq. 

The pickup also comes with VW's unique 
upshift light which tells you exactly 
when to shift for optimum mi leage. 

And, hooked up to VW's famous diesel 
horse, you can enjoy the best mileage to 
be found on a pickup, anywhere. 

EPA 49 mpg hig_b_way estimate, and 
an estimated ~ mpg. (Use " estimated 
mpg" for comparisons. Your mileage 
may vary with weather, speed, and trip 
length. Actual highway mileage will 
probably be less.) 



Exercise physiologists designed the 
new DP 1000 Gym to build your body 
precisely and efficiently-without 
wasted effort or strain. 

At the heart of the DP 1000 is a 
smoothly sliding and easily adjustable 
weight-stack. Simply place the selector 
pin in the desired weight slot. Your 
chosen amount of weights will glide 
smoothly up and down the cam each 
time you lift. To change weight just pull 
the pin. Included are accessory pulleys 
that permit dozens of exercise variations. 
AU tlae exerclles ,oa'U •••r aeed. 

Manufactured by the world's largest 
maker of fitness equipment, DP 1000 
offers a full range of professional gym 
exercises-accomodating every con
ceivable exercise posture (even dupli
cates motions used in popular sports). 
lllustrated instructions show 50 simple 
exercises from heavy boc!y_ building to 
gen~ral physic<;il fitness. _Women enjoy 
the flfJure shapmg exerc1ses. 

The comfortable foam padded bench 
also convert.s to a slant board for sit-ups. 
The hand bars adjust to anyone's size 
and feature unique revolving grips for 
more effective bench and pull up exer
cises. And the DP 1000 is the only home 
exerciser with a fully padded leg lift for 
comQlete lower body develTh~ent. 

Assembles in minutes. 'ck rubber 

g~ckly unbolts and stores in a closet. 
Weighs 180 lbs . Built of handsome black 
steel with tubular chromed steel frame. 
IDeal operadoa. 

Comes with eight 11 lb. Orbatron® 
weight plates which produce a maximum 
resistance of 114lbs. Or order with 16 
weight plates (202 lbs. maximum). Unlike 
real iron, its silent operation won't 
disturb others. 

Best of all, you can try this highly 
efficient scientific approach to fitness 
with the security of our full 30 day return 
privilege. If you're not satisfied, simply 
return it for a full refund. And we really 
mean it. . 

Own the closest thing yet to a 
private health club. 

OBDEB TOLL FBEE. 
r -----------Credit card holders call toll free. 
1 Or send check. Order product HDP598 

for Gym with 114lbs., $399 plus $45 
I delivery. Order product HDP649 for 
1 Gym with 202lbs, $458 plus $64 

I
. delivery. Add 6% sales tax in CA. 

And please mention this magazine. 

I 800 227·3436 
li In Cahfornia 800 622-0733 
f In Alaska and Hawaii 800 227-3826 

I M 

wheels provide easy roll-away storali'e. 
Unfolded and wall mounted, it's 85' 755 Davis Street Dept. 051 , 
tall, 40" wide and 53" deep with bench San Francisco, Ca 94111 
extended. Folds up snug to the wall or © 1981 The Sharper Image 

Cable controller 
decodes computer 
broadcasts 

• 

It's merely a remote control for a 
cable-TV converter. But it has the 
startling potential to turn your TV set 
into a computer terminal. The 55 Plus 
system developed by Tocom, Inc. (Box 
4 7066, Dallas, Tex. 75247), could 
make data-display TV [PS, Jan. '81] 
practical. 

For years it's been possible to trans
mit computer-generated pages of text 
and graphics to the home TV set [PS, 
May '78]. But TV networks won't send 
out such data pages until TV sets can 
decode them. And set makers won't 
produce these "dumb terminal" TV's 
until teletext transmissions begin. 

The 55 Plus system detours the 
dilemma. Basically an advanced cable 
controller, the unit has a microproces
sor that permits special coding for 
"adult" programs and bills viewers for 
only those programs they watch. But 
the microprocessor can also decode 
digital data transmissions. 

Using the vertical blanking inter
val (the black bar between pictures), 
each cable channel can carry about 
100 pages of stock quotes, weather, 
and news. And that's on one-way 
cable. On a two-way system, the 55 
Plus can link the viewer to outside 
computers for banking and shop-

• pmg. 
By last summer, 20 cable operators 

were using the 55 Plus system, and at 
least 50 others had ordered it. At least 
one firm, Dow Jones & Co., had 
announced plans for text transmission 
of its financial news wire to cable 
viewers.-S. Renner-Smith 
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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 b~ildings up to 10,000 squar~. feet. T~e 
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 ~ound is d~
tected , (it can be only a second or two after the f1rst 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, t~e 
siren will come on for another 90 seconds. If no other break-m 
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 for connecting 
optional outside siren and 
back·up battery ( 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 (6 314 "x 9314 " x 8'? 
and weighs less than 6'l'2 pounds. 

EXIT AND ENTRY DELAY 
The Guardex 8000 alarm has a built-in exit delay allowin9. 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. 

WARRANTY 
One year 100% parts and labor when returned to factory post
paid. A flve year extended warranty Is available for a charge 
of $25.00. 

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 main alarm, they are available with 50 feet of 
wire for $29.95. (Connecting terminals are provided on 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 $239.95. 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 of receipt for a com
plete 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 $239.95 plus $4.95 
postage, handling and insurance. If you want the optional ~ut
side siren add $29.95. Optional outdoor 7" x 10" metal warnmg 
sign (stake not included) add $9.95. (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 

California residents: 
(213) 889-1414 collect. 

ELECTRONICS, INC. 
31117 VIa Collnas, Dept. PS Westlake Village, Calif. 91361 
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"SAY SMOKEY- " 

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

Using oil7 
I change oil in my 1972 lincoln Continen
tal every 4,000 miles. After the 78,000-mile 
oil change, the car used one quart of oil 
during the first 1,500 miles, then a quart 
every 500-600 miles thereafter. The same 
thing happened at the 82,000-mile oil 
change. 

A check of the oil shows no sign of gas 
in it. I have taken the car to two auto 
mechanics, and both agreed it's not burn
ing oil, because no smoke is coming out of 
the exhaust pipe. Both suggested I change 
brands of oil and use a straight 30W. 

Prior to the 78,000-mi le oil change the 
car used one to 1 1/z quarts of oil between 
changes. The engine and body are in 
showroom condition. Highway mileage 
averages between 15V:z and 17 mpg. 

Will changing brands and going to a 
30W oil help? 

Robert J. Miles, Danville, Va. 

I doubt it. I believe you're burning oil. I 
suspect the rings are sticking. A cylinder
leakage test and crankcase-pressure 
check should give you a clue. 

Wants to burn propane 
I have a 1975 %-ton 4x4 Chevrolet Subur
ban with a 350-cu.-in. engine. I plan on 
keeping it as long as possible. 

The engine now has gone 89,000 miles 
and is starting to. use a little more oil than 
it used to. I want to rebuild the engine and 
modify it so it can burn gasoline or pro
pane. 

What is your opinion of using propane 
as fuel? And what steps should I take dur
ing the rebuild for the best results with the 
dual conversion? 

M. Alvarez, Barstow, Calif. 

Propane likes compression. Today's gas 
doesn't. So stick to 8.25: 1 compression, 
tops. Propane is dry and tough on exhaust 
valves, so use premium-quality exhaust 
valves. It would be nice to have a manual 
spark control to accommodate the differ
ent burning characteristics of the two 
fuels. Autotronics in El Paso, Tex., makes 
a dandy. 

Persistent ping 
My 1980 Subaru DL Hatchback has been 
pinging for the past 10,000 miles. Subaru 
dealer mechanics can't find the cause. 
They have replaced the exhaust-manifold 
system (including the catalytic converter) 
as well as a temperature-activated switch, 
which is supposed to change both the vac
uum to the carburetor and the timing 
when the engine is warmed up. The tim-

ing has to be retarded to three or four 
degrees BTDC from the spec setting of 
eight degrees plus or minus two degrees 
BTDC to eliminate the ping. It pings w ith 
both regular and premium gas. What do 
you suggest? 

Edward J . Gobe, Harwinton, Conn. 

Look for trouble in the ignition-advance 
system. You need to get rid of some 
advance when the load comes in. EGR 
works as a flame-speed reducer and helps 
detonation. Is your EGR working? If your 
carburetor leans out to the maximum 
under load, a little more fuel will calm 
things down. 

Making the old new again 
I am restoring a 1967 MGB. I would like to 
do a good job, but as economically as pos
sible. Should I buy new front and rear 
springs, or can I have the old ones re
sprung? What would be the best approach 
for t ightening the spokes on the spoked 
wheels? Could you give me a handle on 
where to obtain engine parts for my MG. 
besides the dealer? 

Richard Lawton, Hampton Bays, N.Y. 

Leaf springs can be re-arched satisfactori
ly by local spring companies. Coils can
not. Wire-wheel experts can be found at 
motorcycle shops, where mechanics true 
wheels all the time. Car-buff publications, 
such as Auto Week, have many ads for 
companies that deal in foreign and 
domestic sports-car parts. 

Adding an oil cooler 
I have a 1974 VW Beetle with air condition
ing. My first engine blew up at 83,000 
miles. Would an auxiliary oil cooler help? 
Many garage mechanics express no con
fidence in off-the-shelf coolers, since they 
use the existing oil pump (which may be 
undersize for an add-on unit). 

John Butters, Rutherford, N.J. 

If oil temperature runs over 275 degrees F, 
yes, an oil cooler w ill help. 

Retrofit oil coolers properly sized and 
plumbed do not require an oil-pump 
change. It's important you do not create a 
pressure drop of over three or tour psi. 
The size of the cooler lines and selection 
of fittings control the pressure drop. Avoid 
90-degree fittings; they alone can drop 
pressure five pounds. 

Keep the pressure high 
My mechanic installed a seven-pound 
radiator pressure cap on my 1977 Chevro
let 305. He said he did it because he saw 

some' seepage and doing this would save 
me from future problems. 

I know that years ago engineers raised 
the pressure in cooling systems to 15 
pounds to raise the boiling point. In view 
of this, is a lower-pressure cap a good 
idea? 

John Barkauskas, Tinley Park, Ill. 

Higher pressures work better. For econo
my, you want to run as hot as you .can, so 
you need 15-20 pounds of pressure. If 
you have small leaks, less pressure· will 
help. But I'd rather fix the leaks and run 
hotter for top mileage and best engine 
performance. 

Oil still good? 
I have a 1979 Jeep CJ-7 with a 258-cu.-in. 
six-cylinder engine. Last year I decided to 
try a synthetic motor oil. The only oil I 
could find in my area was Mobil 1, so I 
chose that. Since I had to travel more than 
40 miles just to buy the oil, I bought an 
extra quart, which I haven't used. I would 
like to know if this oil is still good. Can I use 
it when I change oil, or should I just throw 
it away? 

Mark Bankovic, Saint Marys, Pa. 

The ingredients in lubricating oils are sup
posed to stay in suspension indefinitely 
unless noted otherwise on the container. 
So I'd say the oil is still good. But shake the 
can a little before you use it. 

Hot station wagon 
I recently took a 2,500-mile trip from New 
York to Orlando, Fla., with my 1979 Ford 
Fairmont station wagon with 200-cu.-in. 
six-cylinder engine. We drove a nonstop 
25-hour stretch going and returning with 
one-hour breaks for lunch and dinner. 
Upon returning, I noticed smoke was com
ing from underneath the car around and 
behind the automatic-transmission area. I 
found that I had lost one pint of transmis
sion fluid. I took the car to the dealer, and 
they had to replace the front transmission 
seat. 

I am planning to do a lot of vacation 
traveling with my wagon: Does continu
ous driving have any bad effects on the 
engine? On tong trips should I stop off 
more often or take longer breaks-say, 
stop overnight to let the car cool down? I 
checked all the fluids before I left for the 
trip. How could I have prevented this cost
ly repair to the transmission? 

Andy C. Chin, Woodside, N.Y. 

The trouble was heat. Add an oil cooler 
with sufficient capacity. Place it where it 
will receive minimum heat and maximum 
air flow: 

Hard starting 
I have a 1980 Dodge Mirada w ith 220-cu.
in. six that has 13,000 miles on the clock. 
The car runs well, looks nice, and would 
be pleasing except that it's hard to start in 
the morning or after it stands for several 
hours. I've been to the dealer several 
times; he adjusts the carburetor to specs 
and tells me to press down on the accei-

Continued 
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A lot of people wouldn't have Christmas 
if I didn't have John Deere. 
I get ready for Christmas a little earlier than most 

people do. If I didn't, a lot of folks wouldn't have a tree to put 
therr gif!s under. 

You see, in this neck of the woods, I'm the guy who 
cuts Christmas trees. 

Have you ever cut down a Christmas tree? The first 
couple trees aren't hard, but after that it can get tiring. That's 
why I like my John Deere Chain Saw. I just don't get tired. 

It feels good in my hands, and it seems to glide right 
through even the toughest, greenest wood. 

That's a real comforting thought. Because the more 
trees I cut, the better Christmas is gomg to be for all of us . 

• 

Nothing Runs Like a Deere~ 
John Deere has seven chain saws, with guide bars from 10 to 27 inches. For 
the name of the dealer nearest you, or a free folde~ call 800-447-9126 toll-free 
(Uiinois, 800·322·6796). Or write John Deere, Dept. 52, Moline,IL 61265. 

"Say, Smokey-" 
[Continued) 

erator pedal once, turn on the ignition, let 
it crank, and then step on the pedal two or 
more times. That doesn't work-1 have to 
pump the pedal with the starter cranking 
for it to start. Once the car cranks and runs 
awhile, it will start easily if not left stand
ing long. Is there nothing more he can do? 

The eight-cylinder Mirada my neighbor 
has starts easily. The dealer's carburetor 
specialist says that Chrysler six-cylinder 
engines are more difficult to start than 
eights. The car has had new plugs and 
been tuned up- to no avail. 

Jack Stone, Oakland Park, Fla. 

Hard cold-starting on 1980 models is no 
longer just caused by either spark or fuel. 
Emission controls are so deeply integrat
ed, particularly in the cold-start mode, that 
it can be caused by other problems. It's 
much too complex for do-it-yourselfers. It 
takes a good dealer mechanic, heavy fac
tory schooling, and much expensive 
equipment. Looks like you'll have to start 
with a factory-service representative or 
another dealer. 

Hesitation blues 
Ever since I bought my 1976 Dodge Aspen 
station wagon I have been experiencing a 
hesitation when accelerating, especially 
while driving in town. My Aspen is 
equipped with a 318-cu.-in. V8 and a Car
ter carburetor. 

Cold winter weather only seems to 
make the problem worse. The one thing I 
have found that helps is adjusting the 
electronic assist on the choke. I've discov
ered that when the choke is made to open 
slower than normal. it reduces the hesita
tion. Of course, this has also reduced my 
gas mileage. 

Last fall I had a good mechanic do a 
complete checkup, including tuneup, new 
choke, carb rebuild, and numerous adjust
ments. The timing and metering rods 
were set to improve performance. My 
problem was improved somewhat but not 
completely. In the process my gas mile
age was again reduced. What do you 
think? 

R. Scott Thiem, Mankato, Minn. 

There are many possible causes, such as a 
problem with the EGR system, manifold
heat control system (too much carbon 
buildup), water-temperature sensors that 
may affect spark advance, the carbure
tor's preheated-air system, as well as such 
old-fashioned stuff as a weak accelerator 
pump, lean power system in the carb, late 
ignition timing, and bad wires or plugs. 

Hard-to-find culprit 
I have a '72 Chevrolet Caprice with the 
"big engine," that is, I believe it is the 
Mark IV, or the 402, engine. I have about 
78,000 miles on it and have experienced 
no previous problems-except three or 
four water pumps and about the same 
number of fuel pumps. The engine has, 
since it was new, consumed about one 
quart of oil every 600-800 miles. 

Continued 
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Do you remember the CB fad? Six years ago 
Americans jammed the air waves as every
body discovered the fun of personal commun
ications. 

But like all big fads, CB soon died. People 
hung up their mikes and gave CB back to the 
truckers who started the fad in the first place. 

The personal communications fad is now 
back with an entirely new concept. TalkTalk is 
a headphone with a boom mike that lets you 
talk hands-free with someone else blocks 
away. Your voice activates a transmitter. 
When you stop talking, the transmitter auto
matically shuts off and you receive. The 
transmitter, receiver and power supply are 
located in a small case thinner than a pack of 
cigarettes which you wear clipped to your belt 
or placed in your pocket. 

SAFER THAN HEADPHONES 
You hear the receiver through an adjustable 

headphone which you comfortably wear over 
your right or left ear. This leaves one ear free to 
hear the sounds around you - much safer for 
outside activities than the popular stereo 
headphones. 

You can now communicate, hands-free and 
in safety, while you cycle, hike, jog, work or 
play for up to one-half mile and all on a single 
9-volt battery that lasts up to 8 hours of typical 
use. But there's much more. 

An antenna circles the headphone so 
there's no ugly wire protruding from the top of 
your head and you keep your conversations 
private because the range is reduced to a 
block. But if you want to reach out to the unit's 
half mile range, simply unhook the antenna 
wire from its damp and presto, you have an 
ugly wire protruding from the top of your head. 

UNIT CAPTURES SIGNAL 
TalkTalk was built in Japan with the same 

technology used in professional communica
tion systems. For example, the system uses 
frequency modulation (FM) as opposed to the 
amplitude modulated signal used in CB. CB 
frequencies tend to get crowded - with power
ful stations often talking on top of each other. 

The world's first hands-free consumer 
r M. mobile communication system lets you 

keep in touch while on the go. 

Not true with FM. The system's FM receiver 
uses a "capture effect," to reject all other 
signals letting you hear only the one signal 
closest to you. You capture a clear, crisp, 
easy-to-hear transmission. And since the 
Federal Communicatons Commission has set 
aside the TalkTalk's frequency of 49 mega
hertz for 100 milliwatt maximum power, no 
other higher power station will bury you. But 
wait, there's even more. 

A voice-activated sensitivity switch lets you 
adjust your boom mike for all outside noise 
conditions-low for a motorcycle and medium 
or high for a bicycle. And a two-staged volume 
control lets you securely adjust the volume 
level with no fear of accidentally moving it. 

You can keep the system's 6-ounce case in 
your vest pocket or clip it to your belt with its 
removable pager-styled clip. In fact, even the 
clip is impressive. It's a heavy-duty device that 
can be slipped off when you want to keep the 
unit in your pocket. 

The boom portion of the mike is malleable. 
That means you can bend it in any direction 
and it will stay there. Wear the mike close to 
your mouth, far away, or even bend it out of the 
way completely. 

Use your imagination. We used ours and 
came up with over 1 00 activities that make the 
TalkTalk useful or fun. Sure, the obvious ones 
like cycling, hiking, sports, work and play came 
easy. But how about using a pair in a shopping 
center to keep in touch? Or how about keeping 
in contact with your home while you walk the 
dog? TalkTalk can be used for outdoor trea
sure hunts, or by tour directors and ski instruc
tors. The list goes on. 

PLENTY OF UTILITY 
And don't forget the surprise of contacting 

someone else on a TalkTalk like you used to 
on CB. If enough people use them, you'll be 
able to ride your bicycle down a path and meet 
other TalkTalkers as well. There are five sep
arate channels to choose from. If you order a 
pair, we'll send you a matched frequency set. 
To order more on that frequency simply spec
ify the frequency on your reorder form. 

TalkTalk is manufactured by Standard 
Communications- an established manufac
turer of professional two-way communications 
systems-assurance that your modest invest
ment is well protected. The TalkTalk was de
signed for rugged use but if service is ever 
required, Standard's convenient service-by
mail center is as close as your mailbox. 

To order your TalkTalk, send a check for 
$119.95 per unit ($239.90 per pair) plus $4.00 
postage and insured delivery to the address 
below. Illinois residents please add 6% sales 
tax. Credit card buyers may call our toll-free 
number below. We'll send your TalkTalk com
plete with one 9-volt battery, headphone, 
transmitter/receiver, boom mike and com
plete instructions along with a one-year limited 
warranty. 

GIVE IT A WORKOUT 
When you receive your unit, really give it a 

workout. See how far you can transmit with the 
antenna up or down. Use it in a shopping 
center, on a bike ride or in your factory. See 
how comfortable it feels and how safe you feel 
with one ear free to hear outside sounds. 'Then 
decide if you want to keep it. If for any reason 
you are not satisfied, retum your unit in its 
original condition within 30 days and we'll 
refund your money in full including $4.00 
postage and handling. 

Every once in a while we discover a product 
that really is fun yet opens up a new dimension 
in convenience and utility. The Talk Talk is just 
that product. Order a pair at no obligation, 
today. 

PRODUCTS 
THAT 

THINK 
Dept. PS One JS&A Plaza 

Northbrook, Ill. 60062 (312) 564-7000 
Call TOLL-FREE •....... 800 228-5000 
In Nebraska Call ......•• 800 323-6400 
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The Heavy-Duty 555 With The 

::::::::::i:::::~ Safety Of THE PROTECTOR SYSTEM 
Our exclusive "electric-eye" safety feature. Instantly reverses 

your garage door without making contact, if anything or anyone 
interrupts its invisible light-beam while the door is going down. 

For Year 'Round Safety, 
Security And Convenience. 

The 1/ 2 Horsepower 555 opens even 
the heaviest residential garage door at 
the push of a button from the comfort 
and security of your car. Opener's lights 
go on when door opens, stay on 4Y2 
minutes to light your way in safety. 

For the name of your nearest Dealer, Call Toll-Free 

800-528-9131 
(Mon.-Sat, 7 AM-3:30 PM MST) 

Chamberlain 
DIAMOND JUBILEE 

1906- 1981 

THE WORLD'S LARCEST MANUFACTURER OF CARACE DOOR OPENERS 
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"Say, Smokey- " 
I Continued] 

Recently I have found oil in the cooling 
system- not water in the oil, but oil in the 
water. ! have tried the simpler, less expen
sive things first. That is: 

( 1) There was a suggestion that perhaps 
the antifreeze was old and therefore 
breaking down. I opened all the drains, 
f lushed it for an extended period, and re
filled it with water. I operated it for two or 
three days (about 50 or 60 miles), but the 
same problem occurred. 

(2) Next I removed the radiator and had 
it cooked and checked for leaks. The trans
mission-cooler coil in the radiator was 
pressurized, but no leaks were found (the 
car has an automatic transm ission). 

(3) I thought, when the problem per
sisted after replacing the radiator, that the 
transmission coil might be leaking. I con
nected the transmission lines together 
with a hose, bypassing the cooler coil in 
the radiator. No change. 

(4) I finally removed the heads (VB), had 
them planed, and had a valve job done. 
The heads were also magnafluxed and no 
cracks were found. No new valves were 
needed, and one head was off by 0.006 
and the other by 0.008. I f lushed the block 
when the heads were off, so most of the 
oily residue was expelled. 

The eng ine was assembled and with
in a couple of weeks the same old prob
lem appeared. Note that I did use gasket 
sealer on the studs and head gaskets as 
specified in the GM manual, but I don't 
attribute my problem to that because 
there is no oil under pressure going 
through the block into the heads. That is, 
the rocker arms and valves are oiled 
through the push rods. Please note that I 
also left the transmission lines connected 
together to bypass the transmission cool
ing coil in the radiator. 

My only thought is that it must be a 
cracked block. But th is would seem to 
suggest that the problem has to be where 
the water jacket and the oil passageways 
are adjacent. When the engine is running, 
the oil pressure is greater, and therefore 
oi l could be forced into the water-but 
when the eng ine is shut off, the reverse is 
true. That is, the pressure in the cooling 
system should force the coolant into the 
oi l. But there is no evidence of that. 

Thomas Schaeffer, Shippenville, Pa. 

I know of no standard or trick deal here, 
and I know the engine. My answer would 
be to pressure-check each side of the 
block, pressurizing the water section. Find 
a race-engine builder. He'll have a head 
plate and you can check each side sepa
rately. Use warm water at about 50 psi. Be 
careful not to exceed 50 psi. 

Each month, Smokey Yunick answers 
questions on cars- family cars, high-per
formance models, and racing vehicles. 
Got a problem? Send it to : "Say, Smok
ey-", Popular Science, 380 Madison Ave., 
New York, N.Y. 10017. Smokey reads all 

• letters, answering those he feels are of 
w idest interest. Due the large volume of 
mail, Smokey cannot reply to letters that 
are not answered in his column. 
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c em. 
New NRI Home-Study Course Shows You How to Make Money Servicing, Repairing, 

and Programming Personal and Small Business Computers 

Seems like every time you tum around, some
body comes along with a new computer for home or 
business use. And what's made it all possible is the 
amazing microprocessor, the tiny little chip that's 
a computer in itself. 

Using this new technology, the industry 
is offering compact, affordable computers 
that handle things like payrolls, billing, 
inventory, and other jobs for businesses of 
every size .. . perform household functions 
including budgeting, environmental sys-
tems control, indexing recipes. And thousands 
of hobbyists are already owners, experiment
ing and developing their .own programs. 

Growing Demand 
for Computer Technicians 

This is only one ofthe growth factors influenc
ing the increasing opportunities for qualified com
puter technicians. The U.S. Department of Labor 
projects over 100% increase in job openings for the 
decade through 1985. Most of them new jobs created 
by the expanding world of the computer. 

Learn at Home 
in Your Spare Time 

,. 
...., ' 
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·~~· ..... . . . . ' ~~p; ... 
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NRI can train you for this exciting, rewarding 
field. Train you at home to service not only mi
crocomputers, but word processors and data termi
nals, too. Train you at your convenience, with clearly 
written "bite-size" lessons that you do evenings or 
weekends, without going to classes or quitting your 
present job. 

.. .. .. y...., 
~ :~ ... . . v ,/''" 

Y~u get ple~ty "-, ,_:J -~ ·'... ·. ·_' ~ i ~ · 

Your training is built around the latest model 
of the world's most popular computer. It's the amaz
ing TRS-80TM Model III, with capabilities and 
features to perform a host of personal and busi
ness functions. No other small computer has 
so much software available for it, no other is used 
and relied on by so many people. And it's yours 
to keep for personal or business use. 

of practtcal expenence. , .... _ -~,. ;/ 
Using the NRI Discovery · ..... ...,~ . ~ 
Lab® that also comes as part 
of your course, you build and study circuits ranging 
from the simplest to the most advanced. You analyze 
and troubleshoot using the professional Beckman 
LCD digital multi meter you keep to use later in your 
work. Then you use the lab and meter to actually 
access the interior of your computer ... build special 
circuits and write-programs to control them. You 
"see" your computer at work and demonstrate its 
power. 

Become the 
Complete Computer Person 

(TRS-80 is a trademark You're also trained in writing and debuooing 
of the Radio Shack bb" 
division of 'lllndy Corp.) both BASIC and advanced machine language pro-

--:::==:- ...... !grams=.::=· .. gain hands-on experience in the operation 
_ and application of computers to 

~ business and personal jobs. You're 
trained to become the fully 
rounded, new breed of technician 

who can interface with the operational, program
ming, and service facets of today's computers. You're 
ready to take your place in the new electronic age. 

Other Opportunities 
NRI has been giving ambitious people new 

electronic skills since 1914. Today's offerings also 
include TV/Audio/Video Systems servicing with 
training on our exclusive computer-programmable 
25" diagonal color TV ... Communications Elec
tronics for servicing and installing microwave, 
broadcast, CB, radar, etc ... and other state-of-the
art courses. 

Free Catalog .. . Mail Card 
No Salesman Will call 

Send the postage-paid card for our 100-page 
catalog showing all courses with equipment and 
complete lesson plans. There's no obligation other 
than to yourself. See how NRI can help you grow 
with the most exciting and important new field of 
the 80's. If card has been removed, please write to us. 

NR.I SCHOOlS 
McGraw-Hill Continuing 

EducaUon Center 
3939 Wisconsin Ave. 
Washington, DC 20016 

We'll give you tomorrow. 

• 

·- - ---
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SCIENCE NEWSFRONT 

By ARTHUR FISHER 

Aid for human flies 
The Aliclimber, an English contribution to 
the building trades, is an ingenious solu
tion to the problem of getting up and 
down the outsides of tall buildings. Its 
developers, Linden-Aiimak Ltd., of Rush
den, Northamptonshire, claim that it is 
cheaper to erect and faster to use than 
conventional scaffolding. The Aliclimber 
is basically a rack-and-pinion work plat
form that rides on steel-lattice masts, as 
shown in the photo above. The masts are 
installed at intervals of 7.5 meters (24.6 
ft.). and the platform, up to 16 meters (52.5 
ft.) long, climbs up the mast at a rate of 
nine meters (29.5 ft.) per minute, driven by 
its own electrically powered drive unit. 
The designers say two men can install an 
Aliclimber on a 20-story building in just 
one week. 

A day on Neptune 
You may have noticed one prominent 
aspect of astronomy textbooks: They are 
often obsolete, at least in some details, by 
the time they reach print. Take the planet 
Neptune. Astronomers have been trying 
for years to establish just how long a day 

20 I POPULAR SCIENCE 

on Neptune is. A text with this year's copy
right gives the period only as "15-20 
hours." Now, however, astron·omers at 
Kitt Peak Nationa l Observatory have nar
rowed Neptune's spin down to 18.2 hours, 
plus or minus 24 minutes. 

Astronomers Michael J . S. Belton, Lloyd 
Wallace, and Sethanne Howard made the 
calculation on the basis of 300 observa
tions in infrared light with Kitt Peak's 1.3-
meter telescope. The research center is 
funded by the National Science Founda
tion. 

Precise determination of the period of 
rotation is difficult because astronomers 
can observe only Neptune' s cloud tops, 
which whirl around at varying speeds. 
Four times larger and 17 times more mas
sive than Earth, Neptune remains one of 
the most mysterious of all the planets. It is 
the only one of the four Jovian (giant) 
planets for which no rings have yet been 
observed. It is 30 times farther from the 
sun than Earth, and is now the most dis
tant planet. (Pluto's eccentric orbit has 
moved that outermost planet within Nep
tune's orbit.) An accurate estimate of Nep
tune's period of rotation wi ll, astronomers 
hope, help dispel some of the mystery. It 
should give them a better understanding 

of the forces that affect Neptune's atmo
sphere, and of its internal structure and 
chemical makeup. This information, in 
turn, may provide planetologists with 
clues to the origin of the solar system 
some 4.6 billion years ago. 

Vive Ia difference! 
Researchers at Penn State have conclud
ed that women make poorer combat sol
diers than men because of different levels 
of physical performance. They were 
studying the effects of differently de
signed backpacks and different loads on 
men and women of various body sizes. 
According to Richard C. Nelson, director 
of the university's biomechanics laborato
ry, "For men and women who are equally 
physically fit, we found two major things : 
Where high muscular force and rapid 
movements are involved, men perform 
far better when burdened with a heavy 
load. Moreover, the greater the load, the 
worse the women do. Except for running, 
the males did about 14 to 52 percent better 
than women. on average, when carrying 
20 to 80 pounds. This is much greater than 
the 10 percent performance gap between 
world-class male and female athletes. The 
difference is the load." The men's superi
or performance is attributable to their 
greater size and higher ratio of lean mus
cle mass. 

The Penn State study was paid for by 
the U.S. Army Natick Research and Devel
opment Command in Natick, Mass. 

Nuclear-plant explosions 
Using a special experimental device 
called a steam-explosion facility, shown in 
the photo below, experts at Sandia 
National Laboratories have found that the 
risk of radioactive material reaching the 
atmosphere after a hypothetical nuclear
power-plant steam explosion may be 
much lower than calculated from previous 
studies. 

A steam explosion is created when 
water vaporizes rapidly and violently. 
Although chances of such an explosion 

Continued 
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Rip-off or spin-off, you've never heard sound like you'll hear from 
the headphones you can get for only $5 pictured below. But there's a catch. 

It was spawned by Sony. And, it's an 
entirely new technology. No more 
cheap paper speakers and heavy mag
nets. Sound is reproduced with such 
clarity and power that it will send shiv
ers up and down your spine. 

Sony's MOR-3 headphones sell for 
about $50, and they've been worth it. 
Now you can have OAK's for only $5. 
We challenge you to take them to your 
favorite Hi Fi store and compare them 
to Sony's. But there are 2 things you 
ought to know. 

Thing One. If you can hear a differ
ence, any difference at all, not only can 
you return them and get your money 
back, but we'll also give you a free gift 
for your trouble. 

YOU'VE BEEN THERE BEFORE 
You may already be familiar with the 

sound produced by these headphones. If 
you've ever sat in the very front row 
during a symphony concert, or right in 
the middle of a live jazz band, you 
know the spine tingling thrill of the full 
rich sound that envelops you. 

If you sit even 10 rows back, you lose 
the feeling. You still listen to the music, 
but you can't touch or taste the sound. 

It's only when you sit right up front 
that the sound is alive with electricity. 
It's the same sound you get with Sony's 
MOR-3s and OAK's $5 stereophones. 

ILLEGITIMATE CHILD 
Not recognized by law as a lawful offspring. 
The technology is new. Up until the 

Sony featherweight headphones were 
introduced, most headphones were sim
ply uncomfortable miniature speaker 
systems that you wore on your ears. 

The Sony breakthrough was made pos
sible by changing the cheap paper speak
er cones to mylar diaphragms, and by 
using the powerful rare earth magnet 
Samarium to move the diaphragms. 

The mylar diaphragms are much more 
accurate than paper and have a drastical
ly improved dynamic range. The result 
is a headphone that weighs less than 2 
ounces and yet produces 20-20,000hz 
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sounds better than a theater sized loud 
speaker system. 

Sony fathered the technology for 
these headphones and obviously has no 
connection to OAK, but the techno
logical heritage will become vividly ap
parent when you compare the sound of 
these marvelous headphones side by 
side. OAK's come with a full one year 
limited warranty. 

THE CATCH 
Thing two. Frankly we are losing our 

shirts on the headphones, but we're 
taking a gamble because we want you to 
try our audio cassettes. 

In order to get the $50-value pair of 
featherweight headphones for only $5, 
we want you to try 10 OAK High 
Energy, Normal Bias 90 minute casset
tes for only $2.19 each. 

OAK's price is less than half the price 
of the competition, and each cassette 
comes with a deluxe index insert card, 
a box and a one year guarantee . . 

You're very valuable to us in the form 
of future business. OAK has excited 
over 80,000 of you valuable customers 
with special bonuses like the head
phones. We find most of you keep buy
ing once you try our cassettes and our 
prices; and that's a gamble worth taking. 

NOT A BAD CATCH 
OAK manufactures a cassette that you 

can really forget about. Great sound, 
and no problems. 

We make mostly industrial cassettes 
for high speed duplication. We've devel
oped a special jam proof cassette. It 
uses a spring tension liner within the 
cassette that guides the tape as it winds. 

We coat these liners with a new chem
ical called Molysulfide which drastically 
rPduces friction within the cassette. 

Hi Frequency Protection! As tape 
moves within the cassette friction causes 
the build up of static electricity. Static 
electricity is drastically reduced by the 
low friction of the Molysulfide and so 
is its tendency to erase very high fre
quencies. A very important consider-

~--- -·· - -

ation for often played tapes. 
MAXELL 'TAPE' IS BETTER 

Yes, honestly, if you own a $1000 cas
sette deck like a Nakamichi, the fre
quency responses of Maxell UOXL or 
TOK SA are slightly superior and you 
just might be able to hear a difference. 

OAK ML· has a frequency response 
that is flat from 40-14~500hz ±3db. 
Virtually all cassette recorders priced 
under $600 are flat ±3db from 40hz to 
about 12,500hz, so we have over 
2000hz to spare, and you'll probably 
never notice the difference. 

No apology. We feel that we have 
equaled or exceeded the mechanical 
reliability of virtually all cassettes and 
offer one of the best frequency respon
ses in the industry. 

TRY OAK ML90 CASSETTES 
RISK FREE 

Try these high energy cassettes and the 
featherweight headphones in your own 
home for 30 days. If you aren't 100% 
satisfied for any reason, return only 9 of 
the 1 0 cassettes and the headphones for 
a courteous refund. The 1Oth cassette is 
a gift from OAK for your time. 

To order your 10 OAK ML 90 minute 
high energy cassettes at $2.19 each and 
get the headphones for only $5 with 
your credit card, call the OAK toll free 
number below, or send your check for 
only $21.90 for the tapes, plus $6 for 
the headphones, and $3 for postage and 
handling for each group. Order No 9186 
(CA residents please add 6% sales tax). 
Why not order an extra group of 10 

OAK ML90 cassettes. We will add one 
free M L90 cassette to each additional 
group you buy and of course you can 
get a headphone for $5 with each group. 

OAK 
INDUSTRIES 

'---'-----' INCORPORATED 
Call TOLL·FREE . .. . . .... .. . .. (800) 423·2636 
In California Call . ........ . .. . (213) 984·1559 I 
10845 Vanowen St., North Hollywood, CA 91605 0d matenal 





Science newsfront 
[Continued) 

are remote in modern power reactors, one 
could theoretically result from a number 
of abnormal conditions. These include, of 
course, the much-studied loss-of-coolant 
accident [" Atomic Energy Safety," PS, 
Sept. '73). In such an accident, part of the 
reactor core would become exposed to air 
instead of water, allowing the radioactive 
fuel to soar to a temperature of about 
5,000 degrees F instead of the normal 500 
degrees. Then the fuel would drip molten 
debris into any cooling water left. This 
water could vaporize explosively, burst
ing the reactor's containment shield and 
spewing radioactive material into the 
atmosphere. 

The Sandia studies, sponsored by the 
Nuclear Regu latory Commission, com
bine computer analysis with actual tests in 
which a steam explosion is simulated by 
dropping molten metals and metal oxides 
into water inside a specially designed, tall 
pressure chamber. Results of the studies, 
according to Dr. Marshall Berman, super
visor of Sandia's Reactor Safety Studies 
Division, " show the probability of a steam 
explosion breaching a power plant's con
tainment may be 10to 100times less than 
estimated in earlier reactor-safety stud
ies." 

Cholesterol fighter 
Heterozygous familial hypercholesterol
emia is a jaw-breaking but precisely 
descriptive name for perhaps the most 
prevalent of all genetic diseases, striking 
about one in every 500 individuals. Its vic
tims have an abnormally high level of 
serum cholesterol. As a result, men with 
this condition stand an 85 percent chance 
of getting a heart attack before they reach 
the age of 60. The disease is inherited, 
with its victims receiving one "bad" gene 
from one parent (heterozygous). (There is 
a one-in-a-million chance of receiving this 
gene from both parents- homozygous fa
milial hypercholesterolemia. Children 
with this fortunately rare variety have died 
of heart attacks at the age of five years.) 

Many cholesterol-lowering drugs have 
been developed in recent years and tested 
in controlled trials w ith varying results. 
Now a report in the authoritative New 
England Journal of Medicine detai ls the 
preliminary success of a new drug, called 
compactin, which operates in a totally 
new and potentially more effective way 
than previous drugs. Developed by a team 
of Japanese researchers at the Sankyo 
Drug Co. from a broth of penicillin mold, 
compactin lowers only certain specific 
constituents of cholesterol, the so-called 
LDL's. These low-density l ipoproteins 
have been indicted as the key element in 
heart-attack risk. The drug, tested with 
seven men suffering from heterozygous 
familial hypercholesterolemia, cut LDL's 
by an average of 29 percent, but did not 
reduce the component called HDL's, high
density lipoproteins. That result is very 
desirable, because high HDL levels have 
been linked w ith a low risk for heart dis
ease. 

More tests will be ~equired before phy
sicians can tell whether the new drug will 
also be effective in patients with non inher
ited forms of high cholesterol, the causes 
for which are still murky. And still more 
tests remain before compactin can be 
deemed safe enough for regular rather 
than experimental use. 

Undersea diesel 
The submersible in the photo above has a 
most unusual engine: a closed-cycle die
sel that runs underwater w ithout demand
ing large amounts of air to keep it operat
ing. British scientists headed by Prof. Ray 
Thompson at Newcastle University devel
oped the device, which relies on a micro
processor to control the recycling and 
chemical cleansing of exhaust gases. The 
process condenses water vapor and ab
sorbs carbon dioxide. What's left is mostly 
nitrogen, hence the unit's name: "nitro
diesel." The eng ine could replace lead
acid batteries in underwater applica
tions. II!] 
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YEAR-END 
SALEO ALL 

EN'S I LADIES' 

SPORT 

Casio atersports 
Enioy All Your Favorite Watersports 

Whether you're skiing. sailing. swimming or caught in a 
downpour. these men's and ladies· sport watches are bui lt 
to endure. The men's Watersport Is watertight to 100 meters 
(over 300 h.). And the ladles' Watersport survives to 
depths ol 50 meters (beyond 150 II.). Now you active women 
have a sport watch that you never have to worry about. It's 
so convenient - just pu t it on and forget it! 

ladies' Watersport Meets Your Needs 
Not only do you get the time in crisp. clear liquid crystal 
digits. but the ladies· Watersport also includes an auto· 
calendar with month and date. And for SIO.OO more. you get 
all that plus a 24 hour daily alarm for your hectic schedule. 
Both have super quartz accuracy to ~ f5 seconds per month. 
15 month battery li fe . and stainless steel case with resin 
band. 

Men's Watersport. Watertight and More 
Now. with this new Casio Waters port. you receive superior 
stopwatch capabilities. It times beyond the standard 60 
minutes up to an amazing 12 hours with hairsplitting ac
curacy to ! / 10th second. lhis sophisticated chronograph 
even records spli t/lap. time-out. and 1st-2nd place fimshes. 
Plus has a daily alarm & hourly chime.~ 15 second quartz 
accuracy per month. a calendar. and 5 yr. battery. All 
include Casio's t year warranty. and our own 30 day 
guarantee. return within 30 days if not satisfied for a full 
refund. 

Order Toll-free Today 
Charge customers call toll-free 24 hours a day. Order #29 for 
ladies wa tersport without alarm. all black resin. only $24.95. 
Or for stainless steel versions with resin band #30for 129.95. 
without alarm. wi th alarm. #31. only 139.95. Order #725 for 
men's Watersport in tough black resin case and band. only 
S36.95. Order H88 for men's Waters port with 1 hour chrono
graph & countdown timer instead of a 12 hour chronograph, 
m stainless sleet case & resin band. only $49.95. Order #87 
for men's Waters port with t hour chronograph & countdown 
timer instead of a 12 hour chronograph. in stainless steel 
case & bracelet. only S54.95. 

I 1227-1817 ~~~~~:Mkyf~: 
in California (800) 772-3545 · lflln·es are Full Call 
18001854-3831 / ln California (8001432-7451 

Dws marketing 
internatiOnal 

350-A Fischer Avenue Dept. PS 12 ' 
Costa Mesa. Cllltomla 92626 1714) 540..4444 
C;~ll our toll-tree number tor qu1ckesl servoce oo send your cneck or 
money order or credot card onto Please allow ~~~ tor checks to 
clear We accept VISA. M C . A E . 0 C credot cards Add S2 50 
tor onsured postaoe & hind long tor forst product and S 1 00 tor each 
addotoonal product For UPS Blue Libel "rush" servoce add an 
add•honal $1 00 Calot resodents add 6~. sales tax 
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ADVENTURES IN ALTERNATE ENERGY 
A bimonthly sampling of projects PS readers have 
devised to conserve or replace fossil fuels 

Vegetable oils as diesel fuel: 

runnin on 
eanu 

Could farmers grow their 
own fuel-without refining? 

By HUGH WHITTED Ill 

When the parking-lot attendant at· a 
Miami hotel got a whiff of the exhaust 
from my Mercedes-Benz diesel, he 
asked a question I've been hearing a 
lot lately: "What are you burning in 
that thing?" 

What I was burning, and what had 
fueled my car the 1,000 miles from my 
home in East Bend, N.C., was peanut 
oil. Actually, when the unmodified 
engine is under load its exhaust is 
clean and odorless, but it does give off 
something of a scorched cooking smell 
when idling. 

I was in Miami to deliver a paper on 
the results of my research into the use 
of vegetable oils as substitutes for 
petroleum-derived diesel fuels. The 
tests have involved both the Mercedes 
and an International Harvester trac
tor equipped with a sophisticated com
puter and equipment to measure per
formance factors. In our work (funded 
by the Department of Energy and the 
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Yadkin County Corn Growers Assn., 
and assisted by interested area farm
ers) we have investigated the chemis
try of vegetable oils, studied their 
effects on engines, and run actual road 
and field tests. 

My conclusion? With some cautions 
(discussed lat~r) and with some slight 
modifications · to fuel-injection sys
tems, certain vegetable oils- notably 
peanut and sunflower oils-perform 
well as diesel-fuel substitutes. 

That would come as no surprise to 
Rudolph Diesel, the inventor of the 
compression-ignition engine. In a lec
ture to the Engineering Society of St. 
Louis in 1912 he commented on his 

What the diesel makers say 
The principal automotive diesel-en
g ine manufacturers- Oldsmobile, 
Volkswagen, and Mercedes-Benz-are 
all doing thei r own research on alter
native diesel fuels. None of them, how
ever, recommends or authorizes use of 
experimental fuels in its engines. Use 
of any fuel other than No. 2 diesel fuel 
(with approved additives for cold
weather starting) could invalidate 
company warranties. 

• 

progress in operating his engines on 
castor oil, palm oil, and lard: "The use 
of vegetable oils for engine fuels may 
seem insignificant today, but such oil 
may in time become as important as 
the petroleum products of the 
present." 

That time may not yet be here, but 
it's getting nearer. With the cost of oil 
certain to keep rising and the wide
spread efforts of plant geneticists to 
increase crop yields of oil-seed plants, 
the pendulum is already swinging. 
And for farmers, who could supply all 
their fuel needs by diverting only 
about 10 percent of their acreage to oil 
seeds, the economics may already 
favor vegetable oils. 

Chemically, vegetable oils consist of 
long hydrocarbon chains, just as pe
troleum products do. However, vege
table-oil molecules are somewhat 
more complicated, having additional 
branches and some doubly bound car
bon atoms instead of preferred sin
gle bonds of diesel fuel. A molecule 
containing only single bonds is said to 
be fully saturated; those containing 
one or more double bonds are mono- or 
polyunsaturated. The more saturated 
an oil is, the more readily it burns. 

A good measure of saturation is an 
oil's ability to combine chemically 
with iodine, so the iodine number of 
an oil indicates its suitability as a die
sel fuel. High-iodine-number oils, 
such as linseed oil, are poor fuels. Pea
nut and sunflower oils, on the other 
hand, have low iodine numbers, high 
cetane ratings, and high energy con
tent (see table). 

Actually, vegetable oils contain 
mixtures of molecules with differing 
degrees of saturation. The exact com
position depends on a number of fac
tors, including the growing climate. 
Oil from plants grown in warm cli
mates has a higher degree of satura
tion, so southern-grown oils are better 
fuels than northern-grown ones. 

There are several methods for using 
vegetable oils as fuel. The crude oils 
can be cracked and refined in a process 
that resembles the refining of petro
leum. Or they can be chemically com
bined with alcohols, forming esters. 
Research in the U.S. and abroad has 
shown that both methods produce 
fuels that closely match diesel fuel's 
physical properties. 

But our .method- sometimes re
ferred to as "squeeze it and go"- is to 
simply use the oil as extracted from a 
mechanical press. However, the oils' 
high viscosities and ignition tempera
tures can cause injection and misfir
ing problems at idle and part-load 
operation. We have avoided these 
problems by using dual-fuel systems 

Continued 
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BLACK VELVE T'a BLENDED CANADIAN WHISKY. 80 PROOF 
IMPORTED BY@ 1981 HEUBLEIN. INC .. HARTFORD. CONN 

Premium 
Canadian . 

• 



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





Rq. 149.95 D9" 
Lets you use a rttorder to load and save 
your programs and data on cassettes. 
Get hard copy printouts, too. With AC 
adapter/charger, three rolls of paper. 

Cassette Interface 
Save 39% 29's 

Store and load programs on cassettes. 
Cable and plugs included . Batteries 
extra. Reco~r not included 

• 

- . 
• .. . / 

The first programmable computer so 
small it fits in a Christmas stocking . 
Like a calculator, it has 15 built-in 
functions that are immediately avail
able. Plus, there's 26 memories and 
numeric output with a 10-digit man
tissa and a 2-digit exponent. To com
pute trig and angular functions, for 
example, it works just like a calcula
tor and with the same precision. 

Unlike a calculator, the rt4/ power of 
the Pocket Computer is in its ability . 
to run our own, or user-wntten, pro-
grams in BASIC . The 14 24-step 
memory can be partitioned into mul
tiple programs. 

And the full alphanumeric display 
permits writing programs that 
prompt in plain English and display 

·- Actual Size, Ya x 2¥4 x 61/s" 

; 
Reg. 229.95 

® 

ave 
answers with comments. The Edit 
and Debug mode make program
ming easier than it is with a pro
grammable calculator. Inputting is 
simplified with the typewriter-style 
keyboard and separate 20-key num
berpad. The LCD shows 24 charac
ters with automatic scrolling and 
manual playback for longer lines. 
Another thing: memory is retained 
even when the power is off. 

By adding the Cassette Interface, 
anyone can immediately run our soft
ware. And look what's available! 
Electrical and Civil Engineering, 
Aviation, Surveying, Real Estate, 
Business Statistics, and more. You 
can't buy a smarter gift. Bet ter hurry 
- sale ends Dec. 27th. 

'lbe biggest name in little oomputersft 
A DIVISION OF TANDY CORPORAnON • OVER 8000 LOCAnoNS WORLDWIDE 

Procts may vary ar ondivKiual stores and ~rs 



Running on peanuts 
(Continued) 

(conventional diesel fuel is used dur
ing start-up and shutdown) and by 
preheating the vegetable-oil fuel be
fore it's injected. 

The dual-fuel arrangement also al
lows easy comparison of performance 
using various fuels . Average 25-to-65-
mph acceleration times in the Mer
cedes have been three to four seconds 
slower with crude peanut oil than 
with No. 2 diesel fuel. Mileage tests at 
55 mph have shown that the car gets 
37.6mpgwithNo. 2fuel and35.8with 
peanut oil. But when we take into 
account the lower energy content of 
peanut oil, we find that the engine 
operates at the same thermal efficien
cy on either fuel. 

The engines were fully examined 
after 5,000 miles of operation on veg
etable oils. No cylinder wear or abnor
mal deposits have been observed. Nor 
has the lubrication oil exhibited any 
thickening. 

These tests have shown that vegeta
ble oil can be substituted for diesel 
fuel. However, I don't recommend that 
readers attempt to use such fuels 
without characterizing the fuel in 
accordance with ASTM fuel specifica
tions and familiarizing themselves 
with the engine's combustion behav-

Diesel-fuel qualities of various oils 
Cetane Energy content Iodine 

Oil number (Btu/lb.l number 
Corn 40.0 17,133 109-133 
Cottonseed 38.0 16,825 105- 114 
Peanut 40.0 17,249 84-102 
Soybean 37.0 16,920 127- 138 
Sunflower• 36.4 16,782 120- 140 
ASTM No. 1 D 40.0 (min.l 20,100 •• 
ASTM No. 2 D 40.0 (min.l 19,215 •• 
Note: Values vary. Cetane numbers furnished by 
USDA. 
*Northern-11rown 
.. Not applicable 

ior and operating idiosyncrasies. If 
you simply fuel up at your store's 
cooking-oil shelf, be prepared to re
place some expensive engine compo
nents. ~ 

The author will send toPS readers a 
booklet containing information on veg
etable-oil chemistry and extraction, 
fuel-system modifications and engine 
instrumentation, references, and more. 
Send$6.90 toAGFuelsResearch,lnc., 
Route 2, Box 444A , East Bend, N.C. 
27018. 

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 glossies (one photo should show you 
demonstrating the devicel. 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, we'll expect inveptors 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. 

Bone Fone Corporation is 
heavily overstocked and is liqui
dating its entire inventory of Bone 
Fones. The regularly priced 
$69.95 AM/FM stereo Bone 
Fone radio is now only $29.95 
and the Bone Fone AM-only ver
sion (suggested retail price of 
$39.95) is only $9.95. Check or 
money orders only, no credit 
cards. Please add $3 for postage 
and handling (Ill. residents add 
6% sales tax). 90-day limited 
warranty and service provided by 
Bone Fone Corporation. Send 
your check made payable to: 
Bone Fone Corporation, 3701 
Commercial Ave., Northbrook, 
Illinois 60062. 
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MOTORCYCL NG 

By RAY HILL 

Computerized motorcycle 
last year, the 750-cc motorcycle class con
sisted primarily of the Honda CB 750, 
Suzuki GS 750, and Kawasaki's KZ 750. 
The three machines were similar: DOHC 
four-cylinder engines, four carbs, chain 
drive. All handled well, were reliable, and 
had similar acceleration and top-speed 
capabilities- although the KZ 750 was 
generally acknowledged to be the best
handling, primarily because of its lighter 
weight. 

This year Yamaha chose an interesting 
way to enter this highly competitive mar
ket. Instead of introducing another clone
like chain-drive 750, it brought out the 
Seca 750, a shaft-drive (no messy chain to 
oil or adjust). Even more important, it is 
the first production motorcycle to have a 
computerized monitoring system and an 
anti-dive front suspension.ln addition, the 
four-cylinder DOHC engine has Yamaha's 
version of swirl combustion, which, the 
engineers maintain, improves both 
mileage and performance. 

I've ridden the Seca 1,000 miles. The 
worst mileage I got was 40 mpg, and the 
best was in the low 50's- depending on 
how hard the bike was ridden. This is 
about what you would expect from the 
other Japanese 750's. The engine pulls 
strongly, especially in the low and middle 
ranges of the engine's power band. 

Handling is good, but the ride is a bit on 
the harsh side, even when spring-preload 
and shock-damping positions are set at 
the full-soft mode. 

The anti-dive suspension, while a first 
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for production motorcycles, works better 
on paper than on the road. The paper ver
sion : When the front brakes are applied, 
brake f luid forces a valve closed at the bot
tom of each fork leg . This reduces the flow 
of fork oil through each fork's compres
sion-damping circuit, thereby preventing 
the forks from compressing as rapidly or 
as far as they would on a conventional 
machine. This makes the motorcycle 
more stable and easier to control, because 
the bike's steering geometry doesn't 
change as much as it normally would dur
ing braking. 

The road version : I found that the forks 
seemed to compress about as far and as 
quickly as conventional forks if the brakes 
were applied quickly and hard- even 
when the anti-dive system was adjusted 
to its stiffest setting. (Adjustment is easy; 
justturn a screw in the bottom of each fork 
leg.) Under mild braking the forks do com
press at a slightly slower rate, and per
haps not quite as far. 

The problem is that a rel ief valve in each 
fork is designed to open when the front 
wheel hits a bump during braking so as to 
allow normal suspension movement. 
Hard braking generates enough force to 
open the relief valve, thereby reducing the 
effects of the anti-dive system. Whether 
this dilemma can ever be satisfactorily 
resolved on a street bike remains to be 
seen. But certainly Yamaha is to be con
gratulated on being the first to tackle the 
problem. Regardless, the twin front discs 
and rear drum brake work well. They stop 
the Seca quickly and predictably. 

The Seca's computerized monitoring 
system is unique. A microcomputer (with 
the help of some sensors and an integrat
ed-circuit board) monitors fluid levels 
(gas, engine oil, brake fluid, battery fluid). 
If one or more is low, a warning light 
flashes, and the appropriate display ap
pears on the LCD panel. A low battery, for 
example, would result in BATT appearing 
on the panel, and a blinking warning light. 
.The computer is also in touch with the 
headlight and taillight, and will warn you 
if a filament burns out. 

If you're one of those people who can't 
remember to put the side stand up before 
you take off,·the computer will warn you 
that the stand is down. And if that isn't 
enough, the engine will die when you 
engage first gear if the side stand isn't 
retracted, thanks to a special switch at the 
side stand. 

Another excellent safety feature is the 
horn, one of the best (read loudest) I've 
heard on a production bike. It also has a 
distinct and pleasant tone. All motorcy
cles should come with a horn at least as 
good as this one. 

One thing is certain. The Yamaha 750 is 
the most innovative 750-cc motorcycle on 
the market. 

Suspension catalog 
Here's a 22-page catalog with enough 
Mulholland shocks to f~t nearly any street 
or off-road motorcycle. The catalog also 
devotes several pages to explaining how 
motorcycle suspension systems work. 
And if that's not enough, there's a list of 
components for rebuilding suspension 
systems. It 's $2 from lnterpart Corp., 230 
W. Rosecrans Ave., Gardena, Calif. 

Picture clock 
Got a favorite motorcycle picture? Per
haps of you sliding Old Paint through that 
favorite turn on the trail? If so, and you'd 
like to look at that picture and tell the time, 
too, you' re in luck. For $34.95, Pic-Clock, 
1742 N. Pass Ave., Burbank, Calif. 91505, 
will put the picture on a clock. The clock 
measures 11 by 14 inches, and the picture 
occupies that entire area. 

Missile update 
For many, a motorcycle that can ar.celer
ate from zero to 120 mph in a quarter mile 
is too much. But for the experienced rider, 
owning such a machine can be the next 
best thing to getting a tax refund- espe
cially if it handles well, gets mileage in the 
40-55 mpg range, and has adjustable sus
pension for all riding conditions. 

Such a machine exists. It's Suzuki's GS 
1100. I've logged over 2,000 miles on a 
1981 model and found only two things I 
don't like. The sensitive carburetors tend 
to give a jerky ride when the rider is trying 
to maintain a steady slow speed (which 
can be largely overcome by using very 

precise throttle control). And you have to 
remove the handlebars to adjust fork
spring preload. These problems existed 
on last year's model, too. 

Still, it's one of the most versatile 
motorcycles ever made. It works well as a 
touring bike riding two-up. My wife thinks 
it 's one of the most comfortable bikes 
she's ridden as a passenger. It's equally at 
home at the drag strip, road-race course, 
on city streets filled with traffic, or wind
ing back roads. 

It will be interesting to see what Suzuki 
engineers do for 1982. 1f they get rid of the 
jerky carburetion and make the fork 
springs easy to adjust, they'll have some· 
thing that's about as close to perfection as 
a production bike is likely to get. ~ 
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You're already halfway to Magnavision~&
right now. Because all you have to do is 
plug it into your present color TV set. 

Magna vision is a turntable. A video 
turntable as well as an audio one. It plays 
discs that show pictures on your TV: With 
stereo sound capability. 

And what pictures. Magnavision delivers 
a picture that's clearer and crisper than 
video tape TV, even TV itself. And the 
Magnavision picture lasts, because the 
discs are impervious to wear. 

See the buttons on the front of the 
Magnavision unit? They give you total 
control over what you watch and how you 
watch it. Consider the possibilities: Reverse. 
Slow motion. Individual frame-by-frame 
indexing. More. And you can exercise 
control from anywhere in the room, since 
Magnavision Model 8005 (shown here) 
gives you a full-feature remote control. 
AMAIING: PKIURES Ymll SOUND. 
Magnavision even gives you high-fidelity 
stereo sound. 

Just run it through your present stereo 
system and choose from one of the 
many stereo videodiscs (concerts, musicals, 
shows). You can't get stereo with video 
tape, and stereo TV is years away. Imagine, 
now you can see Liza Minnelli~ for example, 
as well as hear her in stereo concert! 

All of this wonderwork comes from 
Magnavision's laser-optical scanner. lt is a 
beam of light that works like an audio 
player's "needle~' But Magnavision's laser
optical scanner has none of the archaic 
limitations of a needle. 

Magna vision is full of ideas. It can be a 
learning machine as well as an entertain-

ment source. Many of the discs are inter
active. You can carry on a dialogue with 
them. How To Watch Pro Footballt, The 
First National Kidisct-games, puzzles, 
questions and answers for your children, 
The Master Cooking Courset, and ]azzerciset 
are just four examples. 

You can put as many different kinds of 
programs on your television screen with 
Magnavision as you can imagine. Choose 
from over 120 videodisc albums now. 
They range from classic movies to new 
releases. From sports instruction to art 
gallery tours. From cartoons to concerts. 
And new programs are continually being 
developed exclusively for videodiscs. 

So put your half of the world's most 
advanced home entertainment system 
together with Magna vision soon. For the 
name of your nearest dealer, please call toll
free 800-447-4700 (in illinois, 800-322-4400). 
II:> 1981 NAP CONSUMER ELECTRONICS CORP 
' Liza tn Concen!C. P>oneor Artists• tOpt>cal Programm>ng Assoc•atesil:> 
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The brightest ideas in the wortd 
are here today. 



Steel wrapper 
will toughen 
office tower 

A first-of-its-kind office tower going 
up in Pittsburgh, Pa., will have a 
stressed metal skin like an airplane 
for extra structural strength. With the 
unusual design, the builder also ex
pects to trim costs by eliminating 
unneeded fireproofing. 

An all-metal wrapping for a 54-sto
ry building isn't so surprising when 
you learn the builder is United States 
Steel Corp. The site for the new office 
tower is downtown Pittsburgh, across 
the street from the steel company's 
headquarters. The prime tenant will 

Eight-sided Dravo Tower will have a 
stressed skin of painted steel. Cladding of 
steel plates will boost lateral structural 
rigidity of the 54-story building. Side-view 
detail (below) shows plate linked to span
drel beam and floor slab. 

5f16" 
PLATE 

FLOOR SLAB 

~-SPANDREL BEAM 

be the Dravo Corp., a major engineer
ing firm. 

The eight-sided Dravo Tower is 
built around a core of closely spaced 
vertical columns linked by horizontal 
spandrel beams. The external facade, 
or curtain wall, for this conventional 
frame does more than keep out the 
weather. A cladding of 1/4- and 5/1s
inch-thick steel plates connected to 
the building frame provides special 
strength. It helps control building 
sway in high winds. . 

These. steel plates are fabricated in 
huge sections three stories high and 
about 10 feet wide. Each section has 
six rectangular window openings; sec
tions are anchored to the tower's col
umns, and vertical joints are con
cealed behind the column covers. New 
York's Lev Zetlin Associates, struc
tural engineers, discovered that this 
stressed-steel-skin design for a major 
building required engineering analy
sis akin to airplane design. Engineers 
had to calculate how wind would bend 
and stress the steel cladding, how the 
2 112-by-six-foot window openings 
would affect the panels, and factor in 
temperature and elastic stress 
changes on the panels. 

The building's frame columns are 
protected with a fireproof coating that 
prevents steel from weakening and 
collapsing in intense heat. But the 
external panels, since they're struc
turally designed to reduce only wind 
sway, do not require fireproofing. If a 
fire weakened most external panels it 
might cause the building to sway more 
than it is designed for, but the coated 
frame would prevent collapse. U.S. 
Steel estimates it can save about $2 
million by not fireproofing the steel 
panels. Such a saving could become a 
marketing advantage for similar 
building construction. 

The architects, Welton Becket Asso
ciates (Santa Monica, Calif.), scaled 
and faceted the Dravo Tower to com
plement its neighbors, such as the his
toric courthouse and ultramodern 
U.S. Steel Building. The tower is 
scheduled to be completed in the 
spririg of 1983, and even though it 
uses an advanced design concept, U.S. 
Steel claims that it will be as easy to 
build as a conventional curtain-wall 
building.-John Free 

Easy does it with 

ET-50 
ElECTRIC 

STAPLE GUN 

Operates 
on any 

110 Volt 
AC-60 Cycle 

Outlet. 

It's TRIGGER-FAST! 
Just plug in ... and SHOOT! 

Its easy squeeze, trigger-fast operation makes 
the lightweight compact ET-50 Electro-Malic the 
homemaker's ideal all-around fastening tool! 
She' ll breeze effortlessly through scores of light 
decorating and repair chores .. . like covering a 
valance, lining a closet. trimming a kitchen shelf 
or mending a torn screen! 
Yet it packs the staple driving power to penetrate 
hard woods! Perfect for those man-sized jobs like 
install ing ceiling tile. insulation and weatherstrip
ping! Features on/off safety lock, one-piece solid 
steel base. Uses 6 staple sizes: 1/4", 5/16", 3/8", 
1/2", 9/16" and Ceiltile. 

Available at All Leading Hardware, Home Cent~r 
& Discount Department Stores Everywhere. 

Arrow Fastener Company, Inc. 
271 Mayhill Street. Saddle Brook, N. J. 07662 
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MICROPHONE 
Talk L1ne 

FAST FORWAFID 

REWIND/ REVIEW 

LEO OPERATING 
LIGHT 

HI 'LO TONE CONTROL 

SLI DE VOLUME CONTROLS 
FOR EACH CHANNEL 

STEREO CASSETIE PLAYER 

TALK LINE 

• 
IS 

This is no stripped-down cheap imitation 
from Singapore. South Korea orTaiwan. No 
close-out of a yesterday model. No liquida
tion of an unknown manufacturer. This is the 
latest generation of the stereo-as-you-go 
cassette R@yer from Askay-with advanced 
microelectronic technology. all genuine Japa
nese electronic components. and the miracu
lous sound quality of Sony's original (40 
Hz -12.000 Hz) that's selling for at least $50 
more today. 
You get every operating feature of that Sony 
original-and a protective carrying case with 
belt loop. shoulder strap. a separate case fo r 
three spare cassettes. and a full 90-day lim
ited warranty on materials and workman
ship. You buy direct from Intertrade and you 
save because we buy direct. 
Order now toll free 24 hours a day, 7 days 
a week. Call 1-800-328-5727. Ext. 39 (in 
Minnesota: 1-800-742-5685, Ext. 39). We 
INTERTRADE. Inc .. 5200 W. 73rd St.. Minneapolis. MN 55435. 
Price and product specifications subject to change wit/lout notice. 
"Sony" is a regist ered t rademark of The Sony Corporation. 
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• 
ces 

AUTO STOP 

• 

INCLUDES PROTECTIVE 
CASE. SHOULDER STRAP. 
SPARE CASSETTE CASE 

JACK FOR EXTERNAL TAKES THREE 1.5 V ''AA .. 
4.5 V DC POWER SOURCE ALKALINE BATTERIES 

(not included) 
JACKS FOR TWO 
HEADPHONES WEIGHT: 

IS OZ. with oauenes 
ADJUSTABLE 
2 OZ. HEADPHONES DIMENSIONS: 
with 5'2" cora 53/ , ... X 3'14' X Jl/,6' 

* 

accept VISA/ MasterCard charges only. Or-
der Model SP-38P. · 
*You will be charged $64.00 plus $2.50 
shipping and handling for each order. Minne
sota residents add 5% ($3.20) sales tax. 
Mail coupon to order by check or money 
order. Your order will be shipped from our 
Twin Cities warehouse within 5 working 
days of receipt. 
•••••••••••••••••••••••••••••••• 
:INTERTRADE. Inc. .ollllltj~ : 
• 5200 West 73rd Street fN'IllmADf: • 
• Minneapolis. M N 55435 • : ~~ : 
: Please send Askay Stereo Cassette : 
• Player(s) as advertised (Order Model SP·38P) at • 
• $64.00 each.! include $2.50 shipping and handling • 
: for each order. Minnesota r esident s add 5% : 
• ($3.20) sales tax. • 
• • • • 
:~MLy ~na~m~e ______________________ __ 

• 
• My address 
• • • City 
• 

State Zip 

• • • • • • • • • ••••••••••••••••••••••••••••••• 

Underwater sails 
-power at 1¢ per kWh 

Parachute emerges from the water as 
loop turns wheels, powers generator. 

Parachutes, each the size of a football 
field, billow; sea water fills them. 
Gliding in a 5. 7 -mile-dia. circle, they 
power a city just inland. 

An alien landscape? No, the Gulf 
Stream, or any current of water where 
Gary Steelman can put his invention, 
the Steelman Loop, an almost home
spun way of generating electricity. 

The Water Low-Velocity Energy 
Converter, or WLVEC, as Steelman 
calls it, uses the power of moving 
water just as a water wheel or an 
undersea turbine would [PS, Sept. 
'80]. The WLVEC consists of a loop to 
which huge parachutes or sails are 
attached [PS, May '75]. The loop is set 
in a current of water that fills the 
sails, driving them along. The sails 
close on the return journey. In tum, 
the loop drives the wheels of a barge
based generator. 

Made of synthetics impervious to 
sea water and strong enough to with
stand the strain of powerful ocean cur
rents, the loop would operate at a 
depth of 100 feet, out of the way of 
shipping and storms, and send power 
to shore-as far as 200 miles away. 

"Sounds great," you say, "but does it 
work?" Tests conducted off Cape Ca
naveral in Florida and again at Say
lorville Lake in Des Moines, Iowa 
(where a moving barge provided the 
current), have shown remarkably fa
vorable results. The device operated 
at about 96 percent mechanical effi
ciency and outperformed all expecta
tions. Projected start-up costs of $550 
per kilowatt and 1¢ per kilowatt-hour 
for electricity compare favorably with 
other sources of electricity. 

What's the potential energy produc
tion? The Florida Current alone has 
about 50 times the flow of the world's 
freshwater rivers combined. How fea
sible is it to extract that energy with 
the WL VEC? The final reports are 
now being written.-K. Brown 
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~ Southern Comfort Corp., 80·100 Proof Ltqueur. St Louts, Mo. 63132. Q 1981. 

Getting comfortable sometimes means 
getting away fro m it all . And then settling 
back with the smooth , easy taste of Southern 
Comfort . 
Its uniquely delicious flavor was created in 
old N ew O rleans almost a century ago. And 
it has been enjoyed ever since. 
Try this world famous liquor straight, on the 
rocks, or mixed with fruit juice and a slice of 
son1ething nice. 
It's one of the real comforts of life. 

Southern 
• 





V1deo Computer System'" 

• • 
Only ATARI makes the games the world wants most. 

Games that are innovative. Intense. Incredibly involving . 
And totally orig ina I. 

In 1980 ATARI invaded the minds of millions with 
Space Invaders ~ It went on to become the single most 
popular video game in the world and thereby launched 
the space age game category. 

Today ATARI Missile Command'M and Asteroids™ are 
the fastest selling home video games in the country. And 

judging by its current success in the 
arcades, ATARI Pac Man** is 
slated for the same next year. 

•IndiCates trademal'k of the Ta•to Amerca Corp 
.. IndiCates trad8fllal'k of !he Midway Mig Co 

Q 1981 Alar~ Inc 

• 



Newport 

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

Corvette vs. three top imports 

By JIM DUNNE and ED JACOBS 
PHOTOGRAPHS BY JOHN KEATING 

Quick, name half a dozen of the 
world's most popular and desirable 
sports cars. If fantasy hasn't gotten 
the better of you, chances are that 

J , 
• 

l 

; 
I , 

your list includes the Chevrolet Cor
vette, Datsun 280-ZX Turbo, Mazda 
RX-7, and Porsche 924 Turbo. They're 
certainly among the liveliest and most 
sought-after mid-price sports cars. 

While·you may find the term "mid
Continued 

PS ratings-
test report in a nutshell 
The ratings are based on test results 
and measurements. Resu lts 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. 

~ • 
; . ~ -~ 21 ~il 1 1~ ~8 .e! 0 ..... 

Acceleration 5 5 5 5 
Braking 2 2 1 2 
Handling 3 5 5 5 
Maneuverability 5 5 5 5 
Quietness 0 1 0 0 
Roominess 0* 0* 0* 1 
Vision 4 3 5 5 
Entry/exit ease 1 2 0 1 
EPA economy 1 4 3 3 
Ride comfort** 1 3 3 2 
*No rear seat 
**Authors' opinion 
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Corvette's smoky 60-mph panic stops 
were straight, but longest of all with cold 
brakes and second-longest hot. 

FS c or test & driving report 

price" shocking when applied to cars 
costing upwards of $20,000, that's just 
the way things are in the sports-car 
field. The ultra-exotics, for instance, 
have stratospheric six-figure price 
tags, and the two or three low-priced 
models are zeroing in on $10,000. 

Perhaps your "dream" list also 
included the new De Lorean [PS, 
July). We planned to test one with this 
group, but De Lorean failed to supply 
a car in time despite several months' 
notice. 

The four cars we tested performed 
pretty much as you'd expect. They 
were quick, responsive, generally 
quite agile-and just plain fun to 
drive. Even fuel economy has been 
improved this year (although a mal
function in our testing equipment pre
vented us from documenting by how 
much). 

Varied engines 
For all they have in common, there 

are major differences among these 
thoroughbreds. Engine type is one of 
the biggest. The most conventional is 
Corvette's big 5. 7 -liter (350 cu. in.) 
V8, a vintage design with the muscle 
to out-accelerate most contemporary 
cars. It has twice the torque of the 
Mazda RX-7, for example, and a third 
more than Datsun's 280-ZX Turbo. 

But it was that torque-coupled 
with a 2. 72:1 "economy" final-drive 
ratio and massive P255/60R15 tires
that ended our four-speed Corvette's 
test day. To get maximum accelera
tion with no engine bogging, it was 
necessary to use brutal 5,000-rpm 
drag-racing starts. On what was to 
have been the 'Vette's final run, the 
differential's pinion (input) shaft 
snapped cleanly in two. The moral: the 
four-speed Corvette isn't intended for 
drag-racing, so don't try it. (Testing 
was completed with an automatic
transmission model, which wouldn't 
affect the remaining tests.) 

Another venerable engine is the 
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Mazda RX-7 stopped straight and with lit
tle brake lockup, but stopping distances 
were second-longest cold, longest hot. 

single-overhead-cam straight six in 
the Datsun 280-ZX Turbo. It's the 
same basic engine that has been in the 
Z-cars since their introduction a de
cade ago, but with new life breathed 
into it by turbocharging. The result is 
a smooth-running engine with the 
power to match the lighter Porsche 
924 Turbo's acceleration. 

The Porsche's engine is the smallest 
of the conventional types in this 
group, and seems to have benefited 
more from turbocharging than the 
Datsun's. It makes the 924 Turbo an 
impressively quick and responsive 
car, yet one that is still docile and well 
behaved around town. As a matter of 
fact, either of these turbo cars will 
chug along happily when driven con
servatively, and will just as happily 
serve up plenty of power when it's 
needed. 

The most unusual engine in this 
group is, of course, Mazda's tiny, tur
bine-smooth rotary. Now highly re
fined (and with the few undesirable 
idiosyncrasies of the mid-'70's long 
behind it), the Wankel is a free-rev
ving engine with a wide power band 
that makes it about as much fun to 
drive as the turbos. It's also as docile, 
and is a bit more economical this year. 

Differential failure during acceleration 
test ing sidelined the manual-transmis-

=== ·· 

Datsun 280-ZX Turbo easily turned in top
rated performances in both the low-speed 
slalom and high-speed lane change. 

EPA fuel mileage (mph) 

0 
i! ... 

' .. ~ )( 

-~ •• a:: 
2i C)( • .c ~ 

H !N "0 ~ .... 
~-

N 
.c o • 0~ 
<.J<.J :IE A. ell 

Highway 22 24 30 33 

City 14 21 21 20 

Calif. city 14 19 20 20 

Realistically, it's probably best to con
sider all four of these cars as two-seat
ers. True, the Porsche does have ves
tigial rear seats, but they're really 
suited only for children and pets- or 
perhaps a picnic hamper. Fold down 
that seat, though, and you get a large, 
fiat, open cargo space similar to that 
in both Mazda and Datsun. 

Large flip-up hatchbacks on these 
three make cargo loading a compara
tive snap. Unfortunately, while the 
Corvette also uses the space behind its 
seats as the cargo area, it doesn't have 
a hatch. So you have to load luggage 
and cargo through the passenger com
partment, passing it over the folded
down seats. (It's as awkward as it 
sounds.) 

Continued 

sian Corvette. It had to be pushed away on 
a floor jack because it would not roll. 

CopynghtL'd ma.enal 
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''Exxon motor oil is 
rd equipment in this car?' 

Francis Boyden 
Matamoras, Pennsylvania 

"There's o ne thing that always goes 
wherever I go, and that's Exxon motor 
oil. Why, since I bought this car back 
in 1971, I've gone 153,000 miles. And 
you can take my word for it, Exxon 
Extra has been with me every mile~' 

A lot of people h ave been satisfied 
with the results they get from Exxon 
motor oil. Economically priced Exxon 
ExtraTM is a high,quality IOW,JO multi, 
grade motor oil. It now contains 
special friction modifiers that save gas, 
compared to non,gas,saving motor oils . 

Look for all three Exxon motor 
oils where you shop for oil. 

And you can find the same gas, 
saving technology in two other Exxon 
motor oils. Super,premium Uniflo® 
lOWAO and XD,J™SAE 30 grade. 
XO,J is a heavy,duty motor oil specially 
suited for d iesel as well as gasoline 

• engmes. 
Given the ch oice of Exxon's three 

oils, you can get 
the gas, saving 
qualities you want 
in the motor oil 
you need. 
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Heavyweight Corvette's much greater 

len gth is r eadily app a rent in these scale 

d rawings, b u t its 400-to-1 ,000-lb. greater 

w e ig h t is not. A 35-to-90-hp advan tage 

h e lps m ake it quickes t , h owever. 

PS serviceability ratings 
How easy is it to service t h ese cars? T o 

g ive you an approxi m ation of how dif-

f icult it i s fo r a typ ical person to per-

f orm vario u s service operations, we 

examined each test veh icle. The n u m -

b e r s m ean: 1, very d ifficult; 2, difficult; 

3, aver age d eg ree of diffi c ulty; 4 , easy; 

5 , very easy. .. - • 0 c • s; .. 
~ ~ 'Q .. 

N I! s; • :. u Q ::E 
Checking fluid levels 
Battery 4 5 5 5 
Master cylinder 3 5 5 5 
Windshield washer 5 5 5 5 
Engine oil 2 3 3 4 
Coolant 5 5 5 5 

Checking the engine 
Spark plugs 1 5 3 3 
D1st r1butor 1 4 5 4 
Carb adjustment • F.l. • F.l. 
Oil filter 2 2 4 1 
Oil fill 1 4 3 3 

Rep!King ho-
Upper radiator hose 3 5 5 3 
lower radiator hose 1 3 4 3 
Heater hoses 1 1 3 1 

Chen!Jing bulbs 
3 2 3 3 Headlights 

Taillights 3 3 3 3 
Front running lights 3 3 3 3 
Front parking li~hts 3 3 3 3 
Front directiona s 3 3 3 3 
Rear directionals 3 3 3 3 
Rear running lights 3 3 3 3 

Checking fu- 4 4 4 4 
~re-tire ec:cesslbillty 3 3 3 4 

nging belts 2 3 4 , 
• sealed 
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Chevrolet Corvette, Datsun 280-ZX Turbo, Mazda 
RX-7, and Porsche 924 Turbo-
dimensions, specs, and test results 

Chevrolet Datsun Pone he 
DIMENSIONS (Inches) Camlle 280-ZX Turbo Mallia RX-7 924 Turbo 
Wheelbase . .... .. . . . . . 98.0 91.3 95.0 94.5 
Overall length .... . . . . .. 185.3 174.0 169.0 170.0 
Overall height. ... . .•.. . 48.1 51.0 50.0 50.2 
Overall width . .. .. . • .. . 69.0 66.5 66.0 66.3 
Track, FiR .. ... . .. • . . . 58.7/59.5 54.5154.3 56.0/55.0 55.9/54.8 
Ground clearance . . . . .. . 4.3 5.9 6.1 4.9 
Front head room . .. . • ... 36.2 34.0 34.0 35.8 
Front hip room ... . . • . . . 49.9 40.0 40.0 51.6 
Front leg room . .... . • .. 42.1 41.0 47.0 45.2 
Rear head room .. . . .. .. 32.9 
Rear hip room .. . . . . . . . 40.6 
Rear leg room (min.) .. . .. 13.6 
Rear knee room (min.) .. . . - 0 .8 
Couple distance . .... ... 10.0 

SPECIFICATIONS 
Engine type ... .. . . . .. . VB SOHC 6 2-rotor Wankel SOHC 4 
Displacement (cu. in./ll . . . 350/5.7 168/2 .8 70/1.2 121/2.0 
Compression ratio . .. . .. . 8.2:1 7.4:1 9.4:1 8.0:1 
Carburetion . . . . . .. .. . . 4-bbl. F. I. 4-bbl. F.l. 
Net hp @ rpm .. . . . .. . . 190@ 4,200 180@ 5,600 100@ 6 ,000 154@ 5,500 
Net torque @ rpm . . . .. . . 280@ 1,600 203@ 2.800 105@ 4,000 155@ 3,300 
Transmission .. . .... . . . Four-speed manual Three-speed auto- Five-speed manual Five-speed manual 

matic 
Axle ratio ..... . .. • . .. . 2. 72:1 3.55: I 3 .91 :1 3.89: I 
Tire make .. . . • .. • .. .. Goodyear Bridgestone Brid~estone Pirelli 
Tire type ..... • .. . ... . Eagle GT, radial Potenza, radial Stee Belted 70, Cinturato CN36, 

radial radial. 
Tire size .. . ... .. . • ... P255/60RI5 P205160R15 185170HRI3 185170VRI5 
Steering . . .. . .... .... Recircu lating-ball, Rack-and-pinion, Recircu lating-ba II, Rack-and-pinion, 

power power manual manual 
Overall steering ratio . . .. . 17.6:1 18.0: I Variable, 17.0- 19.2:1 

20.1: I 
Turns, lock to lock . .. . . . . 2.6 3.5 3.7 4.0 
Turn diameter (ft .) .... • .. 40.4 32.2 31.5 30.8 
Front suspension . . ... • . . Independent, un- Independent, Mac- Independent, Mac- Independent, Mac-

equal-length A-arms, Pherson struts Pherson struts Pherson struts 

Rear suspension . . ...... 
coil springs 

Solid axle, four con-Independent, trans- Independent, Mac- Independent, Mac-
verse leaf spring, lat- Pherson struts trol arms, coil Pherson struts 
eral struts springs 

Front stabi lizer-bar 
diameter (in.) .. . . . . . . 1.12 0.87 0 .90 0 .83 

Rear stabilizer-bar 
diameter (in.) . ... . . . . 0.44 0.79 0.70 None 

Trailer towing (max. lbs.) . . 4,000 1.000 Not recommended Not recommended 
Trailer tongue weight 

(max. lbs.) ...... . .. . 400 100 Not recommended Not recommended 
Brakes . .. .......... . Disc/disc, power Disc/disc, power Disc/drum, power Disc/disc, power 
Brake swept area (sq. in.) . . 498.3 n.a. n.a. n.a. 
Fuel tank (gal. ) . . ... . . . . 24.0 21.0 14.5 16.4 
Cargo space (cu. ft.) . . ... B.4 18.2 13.8 8.0 
Liftover height (in.) . : . ... 31 .0 33.0 35.0 
Curb wei~ht (lbs. J • . ••••• 3,307 2.900 2,345 2,779 
FIR weig t distribution (%). 48/52 52/4B 53/47 52/48 
Basic price .. . . . ...... $16,258 $16,999 $11,395 $21.500 
Price as tested . . . .. . . . . $19,000 $17,419 $12,785 $22,940 
Major options (over $100) 

on test car .. . . . . ... . Aluminum wheels leather seats and AJC $595, leather G29 option group . $428, Eagle GT tires automatic tempera- seats $695, power $730, black me-
$491, power locks ture control group windows $100 tallic paint $445 
$145, rear defroster $420 
$119, T-roof $414, 
roof-r,nel carrier 
$13 , AM/FM-ste-
reo-tape-CB $750 

TEST RESULTS 
Acceleration (sec.) 

0- 60 mph . . .. . . . . . . 8.4 9 .8 11.8 9.5 
25- 70 mph . ........ B.9 10.8 13.1 10.4 

Brake test (cool) 60-0 mph 
Stopping distance (ft.) . . 170 161 162 160 
Pedal pressure (lbs.). . . . 50 135 84 100 

Brake test (hot) 60- 0 mph 
S~ping distance (ft.) .. 184 148 209 150 
P al pressure (lbs.) .. . . 175 162 65 85 

Interior noise @ 60 mph 
(dBA) . . . . . . .. . .. . . . 74 73 75 74 

Handling test (mph) .. ... . 59.5* 65.0+ 65.0+ 65.0+ 
Maneuverability test (mph) . 27.6 +. 27.6+ 27.6+ 27.6+ 

TEST CONDITIONS: Ambient temperature, 82°F; relative humidity, 75 percent; barometric pressure 30.7 inches Hg 
*With automatic transmission ' 

Performance comparison with selected models 

MfJ (city Accelera- Brakes 80..0 Handling Maneuver· Noise@ 
dr ngl tlon 0-60 mph lhot l (mph) ebll:r somr h 

mph (sec:.) lft.l (mph (dBA 

1978 Chevrolet Corvette V8 14 9.4 145 64.7 27.6+ 76 

1980 Datsun 280-ZX SOHC 6 21 10.9 195 64.5 27.6+ 75 

1980 Fiat Spider 2000 in-line 4 22 12.2 178 62.4 27.6+ 83 

1980 Mazda RX-7 2-rotor Wankel 17 11.0 192 63.0 27.6+ 78 

1986 Porsche 924 Turbo SOHC 4 19 9.9 153 64.7 27.6+ 76 

1980 Triumph TR8 V8 14 9.9 173 60.0 27.6+ 78 

Copynghtfld rnatenal 



Mfgrs. 
1 Year 
limited 

Warranty 

NOW, quickly receive com-
plete, local weather reports and 

early warnings INSTANTLY from the 
Nat/. Weather Service • •• 24 hours a 
day, 7 days a week! 
Bearcat W eather Alert radio is designed to "pick up" 
your local Natl . W eather Service station. These sta
tions (in over 350 cit ies nationwide) broadcast com· 
prehensive and continuous weather reports all day, 
all night. They give you early warnings of dangerous 
w eather conditions such as tornados. hurricanes. 
snow storms, rain storms. floods, air pollution, etc. 
AUTOMATIC WARNING SIGNAL TO ALERT YOU! 
When an emergency condition develops, your Nat!. 
Weather Svc. transmits a radio signal that produces 
a loud warning buzz in your Weather Alert. Then the 
Weather Alert automat ically TURNS ITSELF ON so 
you can hear the emergen
cy report! It' s like having a 
" watchman" to protect you 
and your family, all day and 
all night long! 

Retail Value 
579.95 
OUT THEY GO AT 

Weather A lert operates on 
your normal house current . 
In case of power failure due 
to a storm, Weather Alert $ 
automatically switches to 
battery power(batteriesare 
not included). 

Credit card customers can order by phone. 

Toll-Free: 1-800-328-0609 
If busy signal, or after business hours, or 
in M innesota. call l ·BD0-228-2606 
24 hours a day, 7 days a week. ------------C 0 M B Co I L. 'd Dept. 8 ·662·2310 . . . . . oquo ators 

6850 Wayzata Blvd. I M inneapolis. M inn. 55426 
Send Weather Alert(s) at S36 each plus S3.25 
each for shipping and handling. (Allow 3-4weeks f or 
delivery. Add an ext ra 2· 3 w eeks i f paid by check. 
Sorry, no C.O.D . ord ers. ) 

M inn. residents add 5% state sales tax. 
0 M y check or money order is enclosed. 
Charge my: 0 Mastercard 0 VISA 

0 Am. Exp. 0 Diners Club 
Acct . No.-----------Exp. _ _ _ 
PLEASE PRINT CLEARLY 
Name ________________ _ 

Addre••--------,--------
Citv-----------------

--------ZIP------

• I 

PUBLIC NOTICE! 
Bankruptcy and Financially 
Distressed Merchandise! 

We are authorized liquidators of in· 
ventories that must be quickly sold 
at sacrifice prices due to a variety 
of reasons. such as: 

FACTORY NEW! FACTORY PERFECTI 

Overproduction. Last year's mod· 
els. Order cancellations. Bankrupt· 
cy. Out of season. Plant closings. 
Econo.nic recession. Financial dif· 
ficulties. Excessive competition. 
If you know of a company with sur· 
plus inventories that must be liqui· 
dated for immediate cash, call us 
Toll-Free: 1·800-328·0609. Only 
products in perfect operating con· 
dition w ill be considered. 

DON7 let a storm rob YOUR home of vital 
electric power! With this 4000 watt genera· 
tor, you ALWAYS have a reliable standby 
source of 120V and 240V plug-in power! For home, 

farm, cabin, 
contractors! • 8 hp. Briggs & Stratton 

4-cycle gasoline engine! 
• U.S. made, U.S. quality! 
• Fairbanks-Ward model! 
• Mfgrs. 1 year warranty! 

FOR HOME I Keep sump 
pump. well pump, appli · 
ances operating in case 
of any power outage. 

FOR WINTER STORMS! 
No freezeups or burst wa
ter pipes when you have 
this generator on hand. 

IN THE FIELD I A reliable 
source of portable alec· 
tric power anywhere. 

four 
outlets for 

120V & 240V. 
15 to 30 amp. 

service. 

Wheel Kit 
only s2goo 
For easy-rolling 
portability. Big 
1 0 " dia. wheels. 
SturdJ!, rugged! 

A storm could knock out your electrical power for hours, or for days! 
Food could spoil in your refrigerator. A motor inyourfurnacecould stop 
running in winter and leave your family shivering in the cold. A well 
could stop pumping water needed for cooking or bathroom facilities. 
The losses could cost you up to hundreds of dollars ... or maybe even 
much morel And think of all the discomfort and inconvenience! 
But, you never have to worry when you have this excellent quality port
able generator. It' s U.S. made! And it provides you with 4 convenient 
plug-in outlets for 120V and 240V service ... 15 amp. and 30 amp. 
Just pour in the gasoline. Start the engine. And there you arel 
Use the Power Generator to run your electric lights. power tools, sump 
pump. well pump, etc. Plug in small kitchen appliances, a refrigerator, 
a freezer, etc. Of course. you can't 
run everything at onetime. (Remem· 
ber the 4000 watt total capacity.) 
But you CAN run enough things to 
keep vital functions operating as you 
need them. 
• 4-cycle, single cylinder, Briggs & 

Stratton engine. 
• Produces 8 hp. at 3600 rpm. 
• Recoil start. Manual choke. 
• 4-quart capacity gasoline tank. 
• Chrome plated piston and alumi· 

num alloy cylinder help dissipate 
heat for cooler running. 

• Sturdy, durable construction. 
• Size: 17Yz"W x 28"L x 17"H. 
• Shipping weight, approx. 150 lbs. 

Compare at over 
51,00 
OUT THEY GO AT ONLY: 

Now available at a IC:O.M.s. c;;:-;""~,;:;;;--;;:;,;:-;;:;;:;;-o 
FOR CABIN Of CAMPI In huge Savings during 16850 Wayzata Boulevard I M inneapolis, Minn. 55426 
the wilderness. you can this liquidation sale! I Send _4000 watt Generatoris) at $488.00 each. I will pay 
enjoy comforts of electri· shipping charge to driver upon delivery. (Allow 4·6 weeks de· 
city with this generator. I livery. Add 2·3 weeksextra if paid by check. Sorry, no C.O.D.) 

Credit card members can Ofder by pho e· 0 Send-No. 1185 Wheel Kit(s) at $29.00 each plus ship· 
r---n ..... l pong and handhng. 
DINERS 0 My check or money order is enclosed. (Minnesota residents 
CLUB I edd 6% state seles tax.) 

T 11-F • 1-800·32& ~U>Aft Chargemy:OMastercard O VISA ClAm. Ex. ODinersCiub 
0 ree. "VVVOIJ I Acct. No. E ---

If busy signal. or after business hours. or PLEASE PRINT CLEARLy xp. 
in Minnesota, call 1-800-228-2606 I 
24 hours a day, 7 days a week. Name------------------

1 

Address ________________ _ 

CitY-------------------
1 State ZIP------

1 
Poo~--------------------

Rural Route Customer: If truck carriers do not normally deliver 
to your oome. include a note with this order stating town ad· 
dress of nearest store. friend or truck terminal to ship to. 

t-opy11ghred m< 'n..ll 
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The seats and driving positions are 

good in all four cars, and there is 
enough room for almost anyone to get 
comfortable. However, Corvette's 
wasp-waisted profile does limit interi
or space. But then Corvette has an 
excellent air conditioner; the systems 
in the other cars are only fair in really 
warm weather. 

As you'd expe~t, instrument panels 
are well equipped. Datsun's, for in
stance, includes a combination oil
pressure-and-oil-temperature gauge 
right next to the boost gauge. One 
incongruous omission, however, is 
that the Porsche's panel doesn't have a 

boost gauge. A voiding unnecessary 
use of boost can mean significant fuel 
savings, and the gauge is the best 
means of monitoring boost. 

Overall, both Porsche's and Cor
vette's interiors are more businesslike 
and functional. Mazda;s interior is 
also functional, but with a more luxu
rious appearance. The Datsun leans 
even more heavily toward luxury, 
with many comforts and conve
niences. Its high-tech flavor is height
ened at night by excellent red-orange 
instrument illumination that's sug
gestive of a jet fighter's cockpit. 

Controls are generally well placed 

~X-~· Tiny):>.ut tough! That~s. prot>~lY the a~s~-ipti~~~~i,:: 
~: ;;~.· B~9~'-s. ~a· ri~we~t pocket ~ives: The Pony, j~st 2~~!-- · .- · '!!''J:"">:•:}.'~-
:··· ·. t Y$,~1i.tlg, ··only 3" wh~n closed. · · 
f.::;~ · .J~a~h .. has stc$lless ste·el boh;;ters, non-rustin~ 
~~~ 'i:~, ·hQlleW-ground bl~des· made from. hig!1-chrome; fn§J.t 
~~:~:_:· ,at~ettb~t tests eut at Rc S7 -59. · . . · · . r;~. -~ . 
;t -~ '·Jijan<:Ue in~erts are handsom~ birchwood, chemical)y :·;.;· "_;;~:t:<~~~:l 
~ .. .) ~~at~~ t~ p~eserve ".th~ir natur~ woodgr~ b~auty:- I · • 

· ~ = .. :: .. ' ~-~ . • · What a great g~ft idea, for family or tn·El !rt~· 

· I maybe _ fq~ ycn.ii-self! See th~m ·at YO\li 
dealer,_ with their big prothe_Is· in . · s . · 
"700" series oi advance-design _po¢ket kni,re 
3-blad~ Colt and .Mustang. · · · . 

. If you're looking foi a 
foldiil<;J lock-blade, z:~rrieffibet 
most compl~te litte: or' .qtialitY .. 
For }tour~ 
Kiai/e· Know-How 

. uu~ •.lciEit,· 'write 
"PS-lPBI. 

"iasi 
.......... ~~ifoll.·~ 9iQaa 

• • . l,. " 
' \'f.• ... ' · . . . - . 

f·. . 
• ..'1(·.-..: •• ~ • . . 

•,., ~ ' t . .... : , . 

and easy to operate. However, whil~ 
the shifters for the Porsche, Mazda, 
and Datsun all worked easily and 
crisply, Corvette's shifter was typical
ly noisy and sloppy. 

Performance 
While convenience, luxury, cargo 

space, and even good fuel economy are 
pluses, in the final analysis it's perfor
mance and responsiveness that Jllat
ter to enthusiasts. 

Introduced nearly 20 years ago, 
Corvette's chassis is rather like ·an 
aging lion: It still has playful mo
ments, and moves quickly and makes 
a lot of noise when you twist 'its tail, 
but it's become increasingly touchy. 
This touchiness comes in the form of 
deteriorating road manners. The car 
is fine in sedate touring, but in spirit
ed driving or rapid maneuvering it 
darts and twitches maddeningly. Ali 
three '81 Corvettes we've driven (one 
of them for 1,000 mi~es in and around 
the Sierra Nevada mountains) have 
been like that, so it seems tharacter
istic. 

The transformation of the Datsun . . 
280-ZX into the 280-ZX Turbo has . . 
worked wonders. Not only is there 
much more usable power, but the han
dling has also been substantially 
improved. The ZX's mushy suspension 
has been replaced by components bet
ter suited to a sports car, without 
spoiling smooth-road ride. · 

Our Mazda wasn't as quick as last 
year's inodel, perhaps because it was 
the heavier t~p-flight model, but it 
was still as much fun to drive. Howev
er, like every RX-7 we've tested, it 
clearly felt limited by less-than-ideal 
tires. 

The 924 Turbo was fractionally 
quicker than last year's model-and 
was at least as enjoyable to drive. The 
car rides firmly, yet is well controlled 
without being harsh. 

Our picks: 
I feel like a kid turned loose in a can

dy store. I'll take ~he 280-ZX Turbo for 
its combination of macho image and 
soothing comfort for my non-macho 
muscles.-J. D. 

The aging Corvette is a pale reflec
tion of its much quicker and better 
mannered predecessors. I'll wait for 
the all-new '83. The interesting Dat~un 
280-ZX Turbo is miles ahead of the 
280-ZX, especially in handling. 
Porsche's 924 Turbo is the best all
around blend of power, maneuverabil
ity, and handling, but it needs a more 
realistic price. For half the money yqu 
can get a Mazda RX-7 that's just as 
nice and nearly as much fun to drive. 
So it's the Mazda for me again this 
year.-E. J. 
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. SAVE MONEY ON HEATING COSTS 

One Torllte kit can cover over 160 square feet of window area. This means 
you can stop heat LOSS and PREVENT cold air infiltration from ten average 
size home windows. With an energy savings that may equal ten times the 
cost of one kit. 

I f 
I 

The Torllte window system has been used exclusively by industry both If 
here and abroad for many years. Now limited supplies are available for 
public and private use. The Torllte window system installs in five minutes, . ,tl 
using no nailing strips, screws or tools. Torllte is a totally new 100% optl· ,, 
cally clear and tough film with no cloudiness or haze. 
Even should you have storm windows, you can form another insulation bar
rier against heat LOSS and SEAL OUT cold air Infiltration. The Torllte win
dow system creates an Insulating pocket of air inside your window area by 
keeping cold air OUT and keeping IN your heated room atmosphere. 
Any type window, be it casement, bow, jalousie, steel, aluminum, wood can 
be made 100% air tight. Trailers, factories, farms, apartment buildings, 
churches, hospitals, schools, motels and virtually every business can use 
this system to realize substantial energy savings. 
No other window kit available on the market today offers the amount of window coverage and energy savings of 
the Torllte system. 

• Torllte is 100% optiGally CLEAR. You don't even know it's on your window. 
• We have developed an exclusive acrylic polypropylene fastening system that allows the Torllfe 

film to fasten to the inside window frame, molding or wall. 
• No tedious measuring or cutting to exact dimensions. All excess is trimmed after Torllte film 

has been installed. · 
• Designed for use on the inside. No climbing ladders or difficult outside installation unless you 

want to. 
• Can be taken down, stored and reused for next year. 

av•"'· strong, • The Torllte system offer~ the same cost saving benefits for saving 011 your air conditioning 
high tensile strength costs. . 

Fits any size, 
shape window 

Easy as a zipper 
to open for access 

• The sun's ultraviolet rays have a minimal effect on the Torllte film. 
• The Torllfe comes packaged on a roll, not folded or creased, so you are assured of receiving a 

quality product. 
• Torllte film is a Giant 50 inches wide by over forty feet long. For a total of 160 square feet for 

one kit. 108 feet of fastening system is included plus complete instructions and pictures show
ing step-by-step installation. Reorder forms are included for fast and easy ordering. TWO kits -
one roll 50 inches wide by 80 feet long. THREE kits - 50 inches wide by 120 feet long. 

You can test Torllte in your own 
home without risk. Trial test any 
two windows in your home. Com
pare the temperature and overall 
comfort. Should you feel that our 
system does not perform and you 
are convinced that it is not every 
bit as effective as we say, return 
the unused portion for a com
plete refund LESS POSTAGE. 

This offer is made direct from 
the manufacturer. The 
Torllte material is not 
available to the public thru 
any retail outlet or store. We 
regret that we are unable to 
accept credit carqs or 
telephone orders. 

ONE COMPLETE 
KIT FORA LOW 

95 
+~g· 

---------------------------1 APT M~nufacturing 
I Torllte Division Dept. PS-2 

GUARANTEE 
1470 Easton R~., Horsham, PA 19044 
I Please rush me kits complete with easy Instructions at the low price $14.95 PLUS $1 .50 

POSTAGE for ONE kit that contains 160 square feet. TWO KITS 320 square feet for $28.00 PLUS $1.95 1 POSTAGE. A savings of $1.90 if purchased separately. THREE KITS 480 square feet for $41.95 PLUS 
SHOULD YOU NOT BE COMPLETE· 
L Y SATISFIED, RETURN UNUSED 
PORTION ~ITHIN 15 DAYS FOR 
FULL REFUND," LESS POSTAGE 
AND HANDLING. 

Supplies are limited. 
So please don't delay. 

I 
$2.25 POSTAGE. A savings of $2.90 If purchased separately. TOTAL ENCLOSED CHECK or 
MONEY ORDER ONLY. 

1 NO C.O:D.'s PLEASE All shipments made UPS unless other instructions given. 

INAME -----------------------------------------------------

1 ADDRESS APT. NO. 

I CITY STATE ZIP CODE --- -----------

1 Orders to CANADA · check or money order must be made payable in U.S. DOLLARS 
and $1.00 MUST BE ADDED TO COVER POSTAGE. 



THROUGH THE V EWFINDER 

• 

By EVERETT H. ORTNER 

A year ago ["Photography in the 
'80's," PS, Dec. '80] I wrote about 
Minolta's plans to take over the Leica 
CL (originally a joint project with Lei
ca), redesign it, and reintroduce it as 
the Minolta CLE. Now they've done it, 
and POPULAR SCIENCE has one. The 
CLE, like the CL, is a classy, small, 
light, 35-mm rangefinder camera 
with interchangeable lenses. It differs 
from the CL in offering automatic 
exposure (aperture preferred), LED's 
in the viewfinder, film-plane me
tering, electronically timed shutter 
speeds, and a dedicated flash tied into 
the camera's electronic systems. The 
17 -oz. camera and its remarkably 
featherweight lenses (4.8-oz. f/2.8 
28-mm wide-angle, 3. 7 -oz. f/2 40-mm 
normal, 8.6-oz. f/4 90-mm tele) can all 
be carried in a small bag, or even in 
your pockets. Bright frame lines 
projected in the viewfinder, corre
sponding to the lens used, outline the 
picture area. 

Exposure metering is at the film 
plane. A silicon photocell reads the 
light reflected off a mottled pattern on 
the shutter curtain at high speeds and 
off the film itself at slow speeds. The 
result is extremely accurate exposure 
on the automatic setting, with a range 
of speeds from V2 to V1ooo second. You 
can also have manual exposure, but 
with some difficulty: You must meter 
the scene on "automatic," then make 
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the settings for 
manual operation. 

Another prob
lem, but a more 
important one, is 
the difficulty, for 
eyeglass wearers, 
of seeing the whole 
viewfinder scene 
with the 28-mm 
lens . And the 
LED's sometimes 
seem to disappear 
momentarily. The 
camera takes a lit
tle bit of getting 
used to. 

Prices : CLE 
with 40-mm nor
mal lens, $784; 

28-mm lens, $334; 90-mm lens, $300; 
flash, $92. 

Slides into prints 
I've been turning some of my slides 

into instant prints lately, using the 
new Polaprinter slide copier. It's a 
simple device to use. You place the 
slide against a lighted preview panel, 
which enables you to make a choice 
between two possible croppings. Then 
you slip the slide into a slot, press a 
button, and pull out the exposed film 

packet. In a minute (for color) or less 
(for b&w), your 31/.-by-41/ • picture is 
complete. Controls enable you to vary 
exposure and contrast. An electronic 
flash inside gives you consistent expo
sures. And, of course, using Polaroid's 
pack films, you have not only a choice 
of Polacolor vs. b&w, but you also get, 
with Polaroid's 665 PN film, a nega
tive with your positive print. Results? 
Pretty good- fine for most purposes, 
but not, in our judgment, comparable 
to high-quality prints from standard 
copy systems. Price: about $500. 

Another slide-to-print device in the 
PS darkroom is an 0+ ER easel that 
also uses Polaroid pack films. You 
position the easel under the enlarger, 
compose your picture, turn off the 
lights, and pull out the easel's dark 
slide to make an exposure. A big 
advantage of the 0 + ER unit is the 
freedom it offers in composing- you 
can enlarge any portion of the slide or 
copy the whole thing. The company, 
0 + ER (11501 Sunset Hills Rd., Res
ton, Va. 22090), makes easels to take 
different Polaroid films, including 
31/4-by-41/4 and 4-by-5 pack films, SX-
70, and 8-by-10 color-print film. 
Prices: from $69.50 to $249.50. 

Modular super 8 
"Fade in, fade out, slow-motion 

zoom, silhouetting, fade back- these 
are terms normal to professional film
making but not to amateur 8-mm 
movie cameras," reports PS Photogra
pher John Keating, who spent some 
time trying out Bell & Howell's MS45 
sound super 8 movie camera. "The 
camera combines low-cost, light
weight construction with micropro
cessor circuitry, and the result is the 

[Continued on page 126] 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 

PS 3,000-MILE TEST 

Following our track tests of GM J -cars 
for the September and November 
issues, we took to the road with a well 
equipped two-door, four-speed notch
back Chevrolet Cavalier. It spent half 
the test with our executive editor's 
family, running errands and making 
two trips to Washington, D.C. Then I 
took it for a lap around New York 
state and Lake Ontario (see map). 

We found the Cavalier pleasingly 
comfortable and roomy, with good 
road manners and handling. But we 
also found so-so fuel economy and the 
same lack of usable power that has 
hobbled every J-car we've driven. 

Overall economy for the test was 
28.8 mpg. In a 20/80 city/highway 
driving mix, we obtained 30-31 mpg. 
Unfortunately, our first 55-mph high-



way cruising figures were ruined by a 
lazy service-station attendant, who 
did not completely fill the tank; and 
further slow cruising was precluded 
by the illness of my co-driver. Howev
er, cruising at 60- 65 mph produced 
30+ mpg; 65- 70, 28+ ; and 70- 80, 
27+. 

Like all J-cars, the Cavalier's Achil
les' heel is its economy-only gearing. 
While the resulting lack of usable 
power is obvious enough in flat coun
try, the car becomes maddeningly 
impotent in even gentle mountains. 
Engine woes included flat spots dur
ing acceleration, surging while cruis
ing, stumbling and stalling when cold, 
and pronounced vibration at idle. 

GM has recognized most of these J
car problems, however, and is chang
ing to revised final-drive ratios and a 
modified "chip" in the car's computer 
for improved drivability. Fuel injec
tion, livelier engines, and five-speeds 
are also coming. 

Minor complaints: erroneous CHECK 

ENGINE warnings, glare on the major 
instruments in daylight, and a power
window switch that came adrift. 
· On the bright side, Cavalier's seats 
are comfortable and hold you in place 
well. The interior is surprisingly 
roomy, with a good driving position 
and excellent all-around vision. 
Trunk space is both generous and 
usable. The air conditioning worked 

• 

well, although the ventilation system 
always preheated the fresh air. Steer
ing response was good, and the car 
always tracked well, even on crowned 
secondary roads and through torren
tial Canadian rainstorms. 

Overall, Cavalier has the makings 
of a fine car and has realized much of 
its potential. Soon, it is hoped, its 
engine and drive-train shortcomings 
will be cured.-Ed Jacobs 
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Take a moment to think about all 

those high heating bills you had last year. 
Then take a moment to think about this. 

A Turco Portable Kerosene Heater 
lets you turn down your thermostat, and still 
have plenty of heat right where you want it, 
for just pennies an hour. And, it can keep an 
entire room heated for up to 18 hours on just 
one tank of kerosene. 

Turco offers three models to choose 
from. All are UL listed, and have double 
safety-shutoffs, removable fuel cartridges, 
and automatic igniters. And all come with a 
limited one year warranty. 

For the name and location of the 
Turco dealer nearest you, call toll free: 
1-800-851-8481. In Illinois call: 618-542-4781 . 

Under the limited warranty. Turco will replace or repair any 
parts that fail due to defects in material and worl<manship for 
a period of one year from date of. purchase. f(f.\ 
except for normal wear and tear ttems. \!.bJ 

Portable Kerosene Heaters 

• 

• 

@ 11181 Turco Mig. Co. 

• 
. ·' • 

Super-tight 
storm windows 

Ideally, an old, leak ing window should 
be replaced with a modern double- or 
tr iple-glazed unit. When that isn't 
possible, installing a storm window 
may have to suffice. A problem with 
many storm windows, though, is that 
their pile weatherstripping can let in 

• a1r. 
Several storm windows now on the 

market significantly r~duce that air 
leakage with a new type of weather
stripping-Fin Seal. Like convention
al storm-window weatherstripping, 
Fin Seal uses pile to keep the windows 
from rattling. But a flexible fin in the 
middle ofthe pile (see drawing) blocks 
out air that might otherwise leak 
through. 

Its developer, Schlegel Corp., of 
Rochester, N.Y., says the average 
storm window leaks two cubic feet of 
air per minute for each foot of crack 
per imeter. Testing, Schlegel says, has 
shown that windows using Fin Seal 
leak one-fourth t hat amount. 

To determine whether a storm win
dow uses Fin Seal weatherstripping, 
check for the flexible fin in the middle 
of the pile.-Ray H ill 



Mounts permanently to workbench or wall studs. 

Whenever you need more room to work, 
just lift up the Drop Leaf Work 

Center, Black & Decker's permanently 
mounted WORKMATE® model. 
It can do almost anything our regular 

WORKMATE® Work Centers can do. You can 
pound on it, or saw on it, or sand on it or do 
almost anything on it. With powerful vise 

jaws that will hold just about anything, for just 
about any purpose. 

The Drop Leaf Work Center. Handy when you 
need it. Folds out of the way when you don't. 

Black & OeckeP® 

P LEAF WORK CENTER 



ear 

I • 
(FM stereo. too) 

L.&fi 'IOLUME 
CONTROLS 

TV AUDIO' 
FM STEREO 
TUNING DIAL 

\ 

STEREO LED 
:NOIC~TOR 

JACKS FOR 
TWO 

DIMENSIONS: 
S"x3"x !" 

TV AUDIO.' 
FM STEREO 

SWITCH 

TAKES THREE 1.5 Y "AA'' 
ALKALINE BATTERIES 
(no! mduded) 

WEIGHT: Bl.'z oz. 
with battenes 

BELT CLIP 

ADJUSTliBLE 
2 OZ. H~OPHONES 
wt!ll 5'2" cora 

For your ears only: TV audio or FM stereo any
where you go! Just slip the 5"x3"x 1" receiver in 
your pocket or clip it on your belt. plug in the 2 oz. 
stereo headphones and you've got it. You can 
listen to your TV at home (no connecting wires!) 
without disturbing those around you. You can 
hear TV or FM stereo wherever you are-in.doors 
or out. Superb sound quality. Full 90 day limited 
warranty. Satisfaction guaranteed. Also available 
as AM Radio/FM Stereo (Model GX-781P) with
out TV audio at $44.95~ 
Order now toll free Z4 hours a day, 7 days a 
week. Call 1-800-328-5727. Ext. 39 (in Minne
sota: 1-800-742-5685. Ext. 39). We accept 
VISA/ Mastercard charges only. For TV Audio/ FM 
Stereo. order Model TVS-781P. 
•vou will be charged $2.50 shipping and handling 
for each order (Minnesota residents add 5% sales 
tax). Mail coupon to order by check or money 
order. We will ship from our 1\vin Cities ware
house within 5 working days of receipt. 

INTERTRADE. Inc .. 5200 West 73rd Street. Minneapolis. 
M N 55435. Price and product sp«ifications subject to 
change without notice. 
••••••••••••••••••••••••••• •••• •• • ••••• • •••••• 
• 
: INTERTRADE. Inc. ~~ 
: 5200 West 73rd Street •••• tNJtJmAD£ 
: Minneapolis. MN 55435 •••• : ... ~ 
• Please send (check boxes): 
• : 0 _ TV Audio/ FM Stereo Modei(S) TVS·781P at 
• $54.75 Each. • 
: 0 --AM Radio/ FM Stereo Model(s) GX-78 tP at 
: $44.95 each. 
• • Include $2.50 shipping and handling for each order 

(Minnesota residents add 5% sales tax). 

My name 

My address 

City State Zip 

• • • • • • • • • • • • • • • • • • • • • • • • • • 
•••••••••••••••••••••••••••••••••••••••••••••• 

52 I POPULAR SCIENC E 

SUPER KNIFE SPECIAL 
Compare These P~es Anywhere 

19" onrall 
IS" ed~ 

• 11~1 bladr 
• can\'as 

•heath 

1 
BUSHWHACKER 

MACHEn: 

• 23" overall 
• sawteeth 

on back 

• 2'" overall 
•18" ed~ 
• st~l lilade 
• canvassh~ath 

' ' I 
• • 

6 
CAMP 
AXE 

• (ibe!Jlau handle 
• 13\1' overall 
• I Y.! lbo. 

8 
MARINE 
KNIFE 

• IO Y.I"overall 
• S" edl(e 
• ste<l blade 
• shn th 

• ed~ 
• Jt« l blade 
• sawtuth on buk 
• sheath 
• whetstone 

9 
SURVIVAL 

KNIFE 

• 20" overall 
• 18" ed 
• Jt~l br.'de 
• canvas sheath 

5 
HATCHET 

• wooden handle 
• ISY.!" overa ll 
• 2 lbo. 

7 
COMBAT 

kNIFE 

• 12" ovuall 
• 7 •• ed 
• Jt«l ~ade 
• sheath 

Send $2.00 for~ ... loJ. C.talos ftw W\IA Ot'WUr. 
Pleue Mnd me _ lmife(o) at the Limited Time Offer Of 
$6.95 eado « $6..00 set. In quandd• ol3 M tDOft. Add 
$1.SO ~lor flnt knife and SO cenll for aocb add>
dcmal knife. Malle duocb « money Ol'det-1 payable to 
UFFIN lNn:llNAUONAL. 

Alabama residenu add 6% 1alea tax 

g,.;,_ Avoilobk (Enh!r number(s) dnired) 
Qua•. Quan. Quan. Quan. 

1-------3-------S-------1------
2 4 6 s ____ __ 

9 ____ __ 
Name __________________________ ___ 

Addrns __________________________ __ 

City _ _______ Statt ________ Zip ______ _ 

________ VISA _______ _,MASTER CHARGE 

Exp. Date _________ ·Card Number ____ __ _ 
Signature _______________________ _ 

Mail to: TIFFIN INTERNATIONAL • 
P.O. Box 881. Dept. PS-12 Clontoft , AL HlH, . 

Deal<r lnquiri<Sinvited 

Heat-storing 
ceiling 

The costly heat that collects at ceiling 
level can be captured and recycled, it's 
claimed, if you line your ceiling with 
plastic pouches called HeatPacs. The 
pouches are filled with Glauber's salt 
(sodium sulfate decahydrate), a 
phase-change material that melts at 
room temperature, absorbing heat as 
it does so. When the temperature in 
the room drops, the Glauber's salt 
solidifies, releasing its heat. Seventy
three degrees F is the normal melting 
temperature for HeatPacs, but it can 
be varied from 60 to 88 degrees. 

"The heat is radiated back to the 
room like an indoor sun and warms 
floors, people, and the interior . . . ," 
says Colloidal Materials, Inc. (Box 
696, Andover, Mass. 01810), maker of 
the HeatPac pouches. 

You put HeatPacs in the ceiling 
below the insulation but above a fac
ing and supporting layer. The compa
ny recommends aluminum tiles (or 
other highly conductive material) for 
this, or a slatted ceiling. 

A HeatPac ceiling will store heat 
from any source. Solar radiation, for 
example, can be directed to the ceiling 
by a special blind (also sold by the 
company) and reradiated to the room 
at night or in cloudy weather. The 
ceiling is also effective in storing the 
heat from a wood stove or fireplace. It 
will then release the heat as you 
sleep-or simply let you build a fire 
less often. A bonus: HeatPac ceilings 
even out temperature extremes com
mon to solar and wood heating sys
tems, so your house should be more 
comfortable all the time. The company 
also touts HeatPac ceilings for heat 
storage with electric heat if your util
ity offers low off-peak rates. 

HeatPacs measure 12 by 24 inches 
and cost $3.75 each. They weigh five 
pounds per square foot, and must be 
installed horizontally.-V. E. Smay 
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Piezoelectric 
footprints 
track down ailments 

Feet. They're a sore subject for more 
than half the adult population in the 
U.S. But a new device may help. It's 
called a piezoelectric footprint ma
chine, and it's designed to measure 
accurately how pressure is distributed 
between your foot and shoe while 
standing, walking, and jumping. 

"Until now there's been no way to 
measure the critical pressure points 
between foot and shoe, which can lead 
over time to foot problems," explained 
Dr. Peter R. Cavanagh, professor of 
biomechanics at Penn State and co
inventor of the machine. "Physicians 
examine the way people walk. They 
then try to prescribe a shoe or in-shoe 
device they hope will correct the prob
lem." 

With the footprint machine, a sole
shaped piece of silicone rubber in
serted between the foot and shoe does 
the "watching." Inside, a mosaic of500 
ceramic square piezoelectric trans
ducers produces separate electric 
charges when subjected to pressure. 
Each signal is sorted by a microproces
sor and sent to a computer with a 
graphic display. 

"The result," said Cavanagh, "is an 
animated film in which the foot and 
its pressure distribution appear in a 
three-dimensional wire-frame dis
play. The peaks of pressure appear as 
mountains on the foot's surface. This 
makes detection of unusually high 
pressure spots relatively simple." 

To diagnose a problem, your foot
print portrait can be compared with 
that of a healthy foot or of someone 
with a specific foot disorder. "It takes 
the guesswork out of pinpointing 
existing or potential problem areas," 
added Cavanagh, "where there may 
be high pressure points on the sole." 

The machine may be of particular 
help to some diabetics who suffer from 
ulcerations or lesions of the foot. This 
has been thought to be caused by 
abnormal pressure distribution. 

The work, supported by the Nation
al Institutes of Health, is still in the 
development stage. But ultimately, 
according to Cavanagh, "we hope it 
will be possible to design ar.d build 
relatively simple-to-use, inexpensive 
footprint machines for use in hospitals 
and doctors' offices worldwide."
W. J. Hawkins 

The versatile, tilting Benchtop can do regular WORK MAT~ 
model$ con do. Yet it's so easy to move around, can turn almost any surface 

into a workshop. The Benchtop by Black & Decker. 

tOCmlJOO)JtmiJlmttiJ 
a·o Black& OeckeP® 
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"IN JUST A FEW DAYS, I'll SHOW YOU HOW TO DO I 
I 
I 
I 

dx 
lim •Quick. •Guaranteed. I 

n-+ XJ •Easy. •Fun, too! I 
BY CALCULATORS?Then you can 

I 
step up your math skills fast! Use my new method in 
gu1debook form. It's called CALCULATOR 
CALCULUS. This space-travel spinoff is sure-fire, 

I so it has a simple guarantee - just return it for an 
immediate refund if you are not astounded at the 

I problems you're solving with it! 
But the point is- you won't want to send it back. 

I For this is the easiest, fastest shortcut ever! The day 
you receive your copy in the mail you'll want to put 

· it to work. It's that exciting and helpful. I J\1y name is Dr. George McCarty. I teach math at 
the University of California. I wrote this guidebook 

I to cut through the confusion. It does just that -
with worked-out examP.Ies, simple exercises and 

I practical problems - all designed to work with 
precision and magic on your calculator! 

I POWER METHODS. Need to evaluate functions, areas, 
volumes - solve equations - use curves. trig, polar coor-

1 
dinates - find limits for sequences and series7 It's all here! 

If rou're in the biological. social or physical sciences. 
you'l be doing Bessel functions, carbon dating, Gompertz" 

I growth curves, half-life, future value, marginal costs, 
motion, cooling. probability, pressure - and plenty more 

I 
(even d ifferential equations). 

Important numerical techniques7 Those algorithms are 
here. too: rational and Pade approximation, bracketing, con-

I tinued fractions, Euler"s method, Heun·s method, iteration 
functions, Newton's method, predictor-corrector. successive 

I substitutions, Simpson's method and synthetic division. 
LOOK AT WHAT USERS SAY: Samuel C. 

I McCluney, Jr., of Philadelphia writes: 
"CALCULATOR CALCULUS IS GREAT! For ten 

I years I have been trying to get the theory of calculus 
through my head, using home-study courses. It was 

I not until I had your book that it became clear what 
the calculus was all about. Now I can go through the 

I 
other books and see what they are trying to do. With 
your book and a calculator the whole idea becomes 
clear in a moment. and is a MOST REFRESHING I EXPERIENCE. I program some of the iterative prob-

/ems you suggest and it always GIVES ME A THRILL ~
to see it start out with a wild guess and then approach 
the limit and stop." I 

Professor John A. Ball of Harvard College (author 
~/f the hbo/ohk i'\d lgodrithms fodr RPNI ca,lculators') .~rites: I· 

w1s a ha as goo a ca cu us course. 
Professor H. I. Freedman of the U. of Alberta, 

writing in Soc. Ind. Appl. Math Review, states: I 
"There can be no question as to the usefulness of this I 
book ... lots of exercises ... very clearly written and 
makes for easy reading. " 

C. B. of Santa Barbara says: "Your book has given I 
me much instruction and pleasure. I do not hesitate 
to recommend it! I 

I WANT YOU TO TRY THIS. Get my com
plete kit, with a Tl-35 calculator, a 200 p. Student I 
Math Book, AND the guidebook, ALL for $44.95 
(for shipping to USA add $2, or $5 by AIR; Foreign I 
$5, or $10 AIR), in Calif. add $2.70 tax. 

If you already have a scientific calculator, you I 
can invest in 'CALCULATOR CALCULUS' for only T 
U.S. $19.95 (to USA orforeign: add $1 for shipping, ~ 
or $4 by AIR; in Calif. add $i.20 tax). R 

As pennywise Ben Franklin said, "An invest- 0 ment in knowledge pays the best dividends." GET u 
STARTED NOW - Tax deductible for profes- T 
sionals. A 

NO RISK WHATEVER! Send for it today. Be N 
sure to give me your complete mailing address with D 
your check or money order. If you want to charge it M 
(Visa or MC), tell me your card no. and exp. date. ~ 
Prompt shipment-<! ~~/~_c;? -/- L 

~ha;:kt;~~-! ~· 'f'- vt-{_- · ~ T 
EduCALC Publications, Dep1. TN 0 

Box 974, Laguna Beach, California 9l65l ~ 
elsewhe~ ~Jif'L1~RE~~4~h~u~~r:d:: ~~~;J!~J;~~; v

1 800-854..()561, Exc. 845; Depc. TN _______________ ._ _______ _ 
. 
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home 

Protect your Home and Business with 
this new micro-computer burglar 
alarm "FREE" for 30 days. 

Burglars seek easy targets. Few have the 
daring or the knowledge to challenge the 
new Perim-A-Tron'M Home Security Sys
tem. No other burglar alarm under $2,000 
can give you more protection ... or match it 
for features that will give you and your fam
ily safety and peace of mind. For starters, it 
is wireless, installs in minutes, and is porta
ble should you ever move. 

Perlm-A-Tron's'M 20 
button keyboard gives you 
protection a $2,000 commercially Installed 

·· o 

THE BRAIN VS. THE BURGLAR system can't beat. Includes powerful remote horn. 
Perim-A-Tron's'M central console, or 

"BRAIN", employs a microprocessor, mak
ing it the most advanced security system 
available for consumer use. With Perim-A
Tron'M on duty, small sensors monitor doors 
and windows ready to signal the "Brain" 
from as far as 250 feet, in the event of a 
break-in attempt. The "Brain" processes 
each signal instantaneously and sounds not 
only a self-contained 85db internal alarm, 
but also a second 95db remote siren to 
augment the inside alarm or for placement 
outside to alert neighbors and police. 

The Perim-A-Tron TM is so easy to live with 
that pets can come and go through partly
open windows or sliding glass doors without 
triggering it, yet so vigilant that an intruder 
wil l set it off before he can enter. 

THOUSANDS OF OPTIONS 
Perim-A-Tron'sTI• micro-computer lets you 

choose from thousands of three digit disarm 
codes. Only you know your code. But if 
your son's friend receives a "demonstra
tion" , you can easily change the code again 
... and again. You need no specially coded 
key which can be lost, misplaced, or stolen. 
The system even has two separate chan
nels, each with its own distinct alarm sound. 
This feature, allows you to zone your system. 
For example: Channel 1- house, Channel 
2- garage, or Channel 1-doors, Channel 
2-windows. 

HOW IT WORKS 
Operating the system is simplicity itself. 

When leaving, a light on the console tells you 
that you've armed the system properly, and 
have from 5 to 45 seconds to leave the 
house. This variable delay feature, not found 
on some expensive commercial systems, is 
selective so that it can apply only to frequent
ly used doors. All other openings would be 
set for instant alarm. Upon returning home, 
you have ample time to turn the system off, 
thereby avoiding a false alarm. 

If a break-in attempt occurs while you're 
away, an alarm memory light on the console 
tells you so. What's more, after sounding for 

0 

Th/t photo thowa e 
trentm/tter & megnet 
lnttelled. If e breelc·ln 
ettempt occura, liNt tntnt· 
m/tter end megnet 
become teper~ted trig· 
gering e tllflre/e" redlo 
tlgnel which ectlntu 
the e/arm. /ntte/lel/on 
t./cet only • tew minute• 
end doetn 't .,.n require 
• tcr-drl~~er. 

10 minutes and scaring away the intruder, 
the system shuts off automatically and re
sets itself. 

A CONSTANT GUARDIAN 
Leave Perim-A-Tron'M in Test Mode dur

ing the day and it will signal w.hen anyone 
leaves or enters. This thoughtful signal will 
not operate the remote horn but gives a 21h 
second warning on the internal speaker 
only. 

If power fails (or is cut-off) , the console 
has a battery back-up. And each battery 
powered transmitter/sensor will signal at 
the console if the battery runs low. 

The Perim-A-Tron'M system is highly re
sistant to false alarms because It Is not sen
sitive to motlo·n or sound. Pets can roam at 
will , curtains can blow in a breeze, you or 
your children can visit the kitchen for a mid
night snack- all without setting off an alarm. 

COMING HOME SAFELY 
There is nothing more fr ighten ing than 

finding a prowler lurking near your house 
when you arrive home at night. Our system's 
EXTRA PROTECTION DESIGN lets you 
carry a transmitter in your pocket, purse or 
glove compartment (it's about the size of a 
cigarette pack) . With simple modification , it 
serves as a PANIC device and will set off the 
alarm at the press of a button . 

COMPARE IT 
Hard-wired " commercial" burglar alarms 

can cost $2,000 PLUS a monthly fee (and 
you still never own it) . Motion and sound 
detectors cost up to $200 per unit and cover 
only limited areas. Your home may require 
two or three of these units and, in most 
cases, no alarm will sound until AFTER a 
prowler is inside for 30 seconds or more. 
Perim-A-Tron'M combines pre-entry protec
tion with micro-electronic circuitry to pro
vide the most protection at the lowest cost. 

U.L. USTED 
The Perim-A-Tron'M Home Security Sys

tem is listed by Underwriters Laboratories 
as a burglary protection device, a rating 
which goes beyond electrical safety. To earn 
this listing our alarm was thoroughly tested 
for critical burglary protection functions 
such as transmitter range, sound volume, 
battery back-up, keyboard component life, 
battery failure warning, and test function. 
This tough-to-get U.L. listing resulted from 
the exacting standards engineered into the 
Perim-A-Tron 'M. 

YOU BE THE JUDGE 
We urge you to order . just the basic 

Perim-A-Tron'M system (pictured above) for 
a 30-day trial period. Use it to protect your 
family while you sleep and to protect your 
home while you're away. Then if you're not 
convinced that the Perim-A-TronTM is the 
most advanced, efficient security system 
available today, return it undamaged for a 
complete, no-quibble refund- including re
turn postage. You are protected by a 90 day 
manufacturer's warranty as well as l 
Shelburne's 25 year reputation for satisfied 
customers. 

HERE'S HOW TO ORDER 
To order simply send your check for 

$199.95 plus $5.65 for shipping and han
dling to the address below. Credit card 
holders can speed delivery of their system 
by using our toll-free number listed below. 
We wi ll then promptly ship your Perim-A
Tron'M unit complete with easy- to
understand instructions and decals warning 
that the premises are protected. Additional 
transmitters are available for $29.95 each, 
but one is not required for every door and 
window. Instead, magnetic contacts can be 
purchased and easily connected to the 
transmitter, allowing you to cover additional 
openings for as little as $5 each. The in
struction booklet is qu ite useful in helping 
you determine the correct combinations to 
protect your home or office at the lowest 
possible cost. 

Give yourself some peace of mind-order 
a Perim-A-Tron'M today at no obligation. 

Maryland Residents add 5% Sales Tax. 

CREDIT CARD HOLDERS--.. 
CALL TOLL-FREE: 

24 hours a day - 7 days a week 

800-638-6170 
OR 

800-228-2606 
'-- Maryland Residents call 363-4304 _..,. 
~ 1.)1981 The Shelburne Company 

110 Painters Mill Road Dept. T77 
Owings Mills, Md 21117 (301) 363-4304 



Multi-fuel 
combustor 
is safe and efficient 

Burn fuel and you produce energy. 
But burn just any fuel, and you also 
produce environmentally harmful 
sulfur dioxide and nitrogen oxide. The 
solution: a multi-solid fluidized-bed 
combustor made by· Battelle Colum- . 
bus Laboratories. 

The device burns fuel safely, more 
efficiently, and it's not choosy: Tests 
have been successfully tried on coal 
and 'Coal residues (including lump 
coal), petroleum coke and petroleum 
residues, oil shale, wood chips, paper 
pulp liquor, municipal wastes and 
sewage sludge. 

The fluidized-bed unit burns com
mercial solid fuels with ground lime
stone while the mixture is suspended 
in a vertical stream of air. Pollutants 
given off during the combustion of 
high-sulfur fuels are converted to gas
eous oxides, which are absorbed by the 
limestone and eventually removed 
along with the ash. 

"The experiments have shown the 
process offers significant technical ad
vantages over mosf conventional flu
idized-bed combustors," says Herman 
Nack, co-inventor of the system. 
"These include an excellent response 
to load changes, minimal erosion and 
corrosion of boiler tubes, and easy 
start-up operations." 

The system's performance is due to 
its ability to provide long and effective 
mixing of fuel and limestone in the 
combustor, which is separated from 
the boiler. This is done by recirculat
ing unreacted fuel and absorbent ma
terial through a dense bed region at 
the bottom and by carefully control
ling combustion temperatures at opti
mum gas velocities. Heat is removed 
through an external heat exchanger
that keeps exchanger tubes out of the 
severe combustor environment. 

The combustor can be used as origi
nal equipment on industrial and pro
cess· steam boilers, process heaters, 
and utility boilers. Or it can be built 
into any existing gas or oil system. 

Struthers Wells will be one of the 
first users of the system for its oil
recovery operations. The combustor is 
designed to deliver 50,000 pounds of 
steam per hour for injecting into wells, 
forcing out the heavy crude oil. The 
fuel: a variety, ranging from high
sulfur petroleum coke to low-Btu, 
high-ash coal and lignite.-W. J. 
Hawkins 

Pipe 
If it's a cool smoke you seek, take 

H you're tired of hot, bi#ng pipe 
try Royal Comfort. The great tasting 

aromatic specially blended to smoke 
To always sa~. Pipe after J?ipe. 

Hit's a cool smoke you seek ••• take ~J:U: 

--, 
hE09.L ¢0NA I 

POUCHOF I 
I 
I 
I 
I 
I ROYAI4 COMFORT I 
I~ ...., TERMS OF COUPON OFFER 

I ~ CONSUMER: Caution! Coupon good only when brand I m styiets) specified purchased. It cannot be transferred 

18 or exchanged lor other coupons. Any other use con
stitutes fraud. You must pay applicable sales taxes. 

I ~ LIMIT ONE COUPON PER CONSUMER. 

I Oz RETAILER: R. J. Reynolds Tobacco Company will 
pay lace value of coupon plus 7C handling, and I actual postage incurred. provided you accept 
the coupon from a consumer as partial pay-1 ment on specified brand stylels). Any other 

I use constitutes fraud and could bring prose· 
cution under U.S. mail fraud statutes. It is ..,.., 1 non-assignable and may not be repro- --~~ 

51 
COIISidered as I whole; no partial pay· s

1
1 

ments; contlscatioll rialtts reserved. Cou· 0 
pon must be submitted' by retailer who re· u I 

deemed it or a clearinghouse holding a valid w 
RJR cootract (no other assignees/agents). a:: 1 
Coupons must be receiVed at address beloW 0 

no later Ulan six montlls lrolll explratlon date l:;; I 
printed ~ereon. Cash value 1/20 oi1C. All pro· I 
motional costs paid by manufacturer. Good only 

in U.S.A. s.lp C01pons ~: Coupon Aede•IMIOI Cellter, 1 
P.O. Boa 3000, 
WIIIIOI·SIII•. I 

NC 27102. 
T6034 1 COUPON duced. Adequate proof of purchase must --. ...~ I be submitted on request. Ship111ents . EXPIRATION DATE: 1 

1 " MARCH 31, 1982 

~------------~----------------~ 
nl:' · u . ,. ~~ p~rio h ed materi 11 



Introducing 
the Sinclair ZX81 

If you're ever going to buy 
a personal computer. now is the 
time to do it. 

The new Sinclair ZX81 is the 
most powerful, yet easy-to-use 
computer ever offered for anywhere 
near the price : only $149.95* completely 
assembled. 

Don't let the price fool you. The 
ZX81 has just about every thing you 
could ask for in a personal computer. 

A breakthrough 
In personal computers 

1 The ZX81 is a major advance over 
the original Sinclair ZXSO-the world's 
largest selling personal computer and 
the f irst for under $200. 

In fact, the ZX81's new 8K Extended 
BASIC offers features found only on com
puters costing two or three times as much. 

Just look at what you get: 
• Continuous d isplay, including moving 
graphics 
• Multi-dimensional string and numerical 
arrays 
• Plus shopping and handling Proce .ncludes connec tors 
for TV and cassette. AC adaptor. and FREE manual 

"' 1 ~'"'"""'1 ;,..'-' 1 and scientific functions 
accurate to 8 decimal p laces 
• Unique one-touch entry of key words 
like PRINT, RUN and LIST 
• Automatic syntax error detec tion and 
easy editing 
• Randomize func tion useful for bo th 
games and serious applications 
• Buil t- in interface for ZX Printer 
• 1K of memory expandable to 16K 

The ZX81 is also very convenient 
to use. It hooks up to any television set 
to produce a clear 32-column by 24-line 
display. And you can use a regular 
cassette recorder to store and recall 
programs by name. 

• 

If you already own a ZXBO 
The 8K Extended BASIC 

chip used in the ZX81 is available 
as a plug-in replacement for your 

ZX80 for only $39.95, plus shipping 
and handling-complete with new key-

board overlay and the ZX81 manual. 
So in just a few minutes, with no 

special skills or tools required, you can 
upgrade your ZX80 to have all the 
powerful features of the ZX81. (You'll 
have everything except continuous dis
play, but you can still use the PAUSE 
and SCROLL commands to get moving 
graphics.) 

W ith the 8K BASIC chip , you r 
ZX80 will also be equipped to use the 
ZX Printer and Sinclair software. 

Warranty and Service Program** 
The Sinclair ZX81 is covered by a 

10-day money -back guarantee and a 
limited 90-day warranty that includes frees 
parts and labor through our national 
service-by-mail facilities. 
• • Does not apply to ZX81 kots 

NEW SOFTWARE:Sinclair has 
published pre-recorded pro
grams on cassettes for your 
ZX81, or ZX80 with SK BASIC. 
We're constantly coming out 
with new programs, so we'll 
send you our latest software 
catalog with your computer. 

Z X PRINTER: The Sinclatr ZX 
Printer will work with your ZX81 , 
or ZX80 with 8K BASIC. It will 
be available in the near fu ture 
and will cost less than $100 

16K MEMORY MODULE: 
Like any powerfu l, full fledged 
computer, the ZX81 is expand
able. Sinclair's 16K memory 
module plugs right onto the 
back of your ZX81 (or ZXSO, 
w1th or without 8K BASIC). 
Cost IS $99.95, plus shipping 
and handling 

ZX81 MANUAL: The ZX81 
comes with a comprehensive 
164-page programming guide 
and operating manual de
signed for both beginners and 
experienced computer users. 
A $10.95 value, it's yours free 
with the ZX81. 



Introducing 
the ZX81 kit 

If you really want to 
save money, and you enjoy 
building electronic kits, you 
can order the ZX81 in kit form 
for the incredible price of just 
$99.95~ It's the same, full-featured 
computer, only you put it together 
yourself. We'll send complete, easy
to-follow instructions on how you can 
assemble your ZX81 in just a few hours. 
All you have to supply is the soldering iron 

How to order 
Sinclair Research is the world's larg

est manufacturer of personal computers. 
The ZX81 represents the latest 

technology in microelectronics, and it 
picks up right where the ZX80 left off. 
Thousands are selling every week. 

We urge you to place your order 
for the new ZX81 today. The sooner you 
order, the sooner you can start enjoying 
your own computer. 

To order, simply call our toll free 
number, and use your MasterCard or VISA. 

'\ To order by mail, please use the 
\Oupon. And send your check or money 
order. We regret that we cannot accept 
purchase orders or C.O.D:s. 

CALL 800-543-3000. Ask for op
erator # 509. In Ohio call 800-582-1364. 
In Canada call513-729-4300. Ask for 
operator # 509. Phones open 24 hours 
a day, 7 days a week. Have your Master
Card or VISA ready. 

These numbers are for orders 
only. For information, you must write to 
Sinclair Research Ltd., One Sinclair Plaza, 
Nashua, NH 03061. 

• • 
I II 

... 
f '-.. ... -·--

----------------------
I AD CODE ~ 12POI , PRICEt QTY. AMOUNT 

ZX81 $149.95 

ZX81 Kit 99.95 

8K BASIC chip (for ZX80) 39.95 

16K Memory Module (for ZX81 or ZX80) 99.95 

Shipping and Handling 4.95 $4.95 

To ship outside USA add $10.00 

TOTAL 

MAIL TO: Sinclair Research Ltd., One Sinclair Plaza, Nashua, NH 03061. 

NAME-------------------------------------------------

ADDRESS ____________________________________________ ___ 

CITY/STATE/ZIP ______________________ ___ 

t US Dollars 
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FREE $7.95 "How-To" book 

packed with Dremei3801SP Moto-Tooi®Kit. 
Contains Model '380 variable speed Mote-Tool (5,000-

28,000 R.P.M.), ball bearing construction, deluxe storage case. 
40 accessC?ries that cut, carve, grind, sand, polish and more. lfs 
the special tool for special jobs. 

As a bonus our new QREMEL GUIDE TO COMPACT POWER 
TOOLS comes with each specially marked kit. Written exclu
sively for Oremel the one-of-a-kind book has appeal for pegin
nerqnd advanced power tool user alike. Tells how to getthe 
most out of a Mote-Tool and all other Dremel power toqls, at
tachments, accessories. Contains hundreds of pictures, illus
trations, plus charts, pattems and projects to help you get 
starteq using the Moto-To9l. 

Dremel's great Christmas package. Great for giving or re
ceiving. Drer:nel, Division of Emerson Electric Go., Racine, Wl53406. 

DREMEL.: 

Slot 
6..-.Gtlf Bolts Sere Heads Sha Tools 

·-
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High-efficiency 
gas water heater 

VENT 

WATER I 
INLET I 

• GAS INLET ASPIRATOR 

--+-40-GALLON 
TANK 

EXHAUST 
SHROUD 

In a conventional gas water heater, 
the gas burns at the bottom of the tank 
and hot combustion products travel up 
through a baffled vent in the center of 
the tank, heating the surrounding 
water. Of course, not all of the heat 
gets transferred to the water; much of 
it goes out the flue. And even when the 
burner isn't on, that vent bleeds heat 
from the surrounding water. 

A new gas-water-heater design im
proves efficiency by putting the vent 
stack beside the tank rather than 
inside it. Water is heated as it circu
lates through a copper heat exchanger 
above the burner. The exhaust gases 
pass out the adjacent vent. The proto
type was developed by Advanced Me
chanical Technology, Inc. and Amtrol, 
~nc. under a Department of Energy 
contract supervised by Oak Ridg~ 
National Laboratory. 

Tests of the unit (with a tempera
ture rise of 90 deg. F and an outlet 
temperature of 150 deg.) show 66 per
cent efficiency, compared with 51 per
cent for conventional gas heaters and 
61 percent for high-efficiency models. 

Initial price would be from $115 to 
$175 above conventional models, but 
lower gas consumption would recoup 
the outlay in three to six years. The 
design should also outlast convention
al water heaters, whose glass-lined 
tanks usually leak in 10 or 11 years. 
This one has a polyethylene liner and 
should last 15 years. Fifteen proto
types will undergo further tests. If 
they prove successful, the next step is 
commercialization.-V . E . Smay 

Cllpyngh'ed m tenal 



Who moves more people than 
VW for less money? It's Ram 
Tough Dodge's new Mini Ram 
Wagon. 

Compare Dodge Mini Ram 
250 to VW Vanagon - passenger 
seating, gasoline mileage, fuel 
capacity and range, horsepower 
and rear loading area. Mini Ram 
g1ves you more. 

Then compare standard 
features like power steering and 
factory-installed options like air 
conditioning and your choice of 6 
sound systems: all available in 
Mini Ram. Not in Vanagon. 

Now compare price. Mini 
Ram costs $1,325 less than 
Vanagon. For panel-side van 
buyers, there's a Dodge Van 
with the same performance, effi-

Here's how Mini Ram beats Vanagon 
Dodge Mini Ram 

Wagon 250 VW Vanagon 

Sticker Price $9,365.00* $10,690.00* (MSRP} 

EPA EST MPG 19 MPG** 17 MPG** 

Horsepower 95 67 

Passenger 8 7 Seating 

Overall Length I 78.9" 179.9" 

Wheelbase 109.6" 95.8" 

F uel Capacity 36 gaL 15.9 gaL 

EPA Est. Ran ge 684 miles** 270 miles** 

Side Door Width 49" 42'' 

Removable Yes No Rear Seat 

Power Steering Standard Not Available 

Color-Keyed S tandard $410 with 
Carpeting int . pkg. 

Factory-lnstal;ed Option Not Avai lable Air Conditioning 

ciency and interior dimensions as 
Mini Ram Wagon at a price VW 
hasn't seen in years-just $6,928~ 

Underneath it all, Mini Ram is 
a Ram Tough Dodge Wagon. With 
the best rust protection of all 
wagons. There's 100% electro
coating, plus 370 sq. it. of galva
nized steel in critical areas .. . 
compared to VW's 4 sq. ft. 

New Dodge Mini Ram 
Wagon. It does more than VW 
Vanagon and it does it for less. 
As a pure people mover, it just 
might be the best buy on the road 
today. 

• St1cker pnce compan son, excludmg tule. taxes and destmat1on charges. unadJuSted for dJ!!erent levels of standard eqwpment. 
Whuewallllres $85 extra. Pnces and specJ!JcatJons as o f October I. 1981 . 

.. Use these numbers for companson. Your mileage and range may differ dependmg on speed. d1stance and weather. 
Cahf. est. lower. 

CopynghtL'd ma.enal 
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That's the reaction that's made Puerto Rican 
gold rum one of the most popular and fastest 
growing liquors in America today. 

People try it once. Then again and again. 
Either on the rocks, or with a dash of soda or 

your favorite mixer. Any way you try it, gold 
rum is a smooth alternative to bourbons, blends, 
Canadians-even scotch. 

Try the delicious gold rums of Puerto Rico. 
The first sip will amaze you. The second will 
convert you. 

.., . 
• • 

Make sure the rum is from Puerto Rico. 
Great rum has been made in Puerto Rico for 

almost five centuries. Our specialized skills 
and dedication result in rums of exceptional 
dryness and purity. No wonder over 88% of the 
rum sold in this country is Puerto Rican. 

Look for the name Puerto Rico on the 
label. It's your assurance of excellence. 

OF PUERTO RICO 
Aged for smoothness and taste 

For lree Rumsol Puerto Roco·· red oes write· Puerto Rican Rums. Dept PC-3. 1290 Avenue ol the AmeriCas NY N Y t0104 e 1981 Government of Puerto RICo 
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FS Whots News 

With the world's increasing dependence 
on offshore oil, the marine-engineering 
field has been growing rapidly. Huge 
trade shows and scientific conferences 
draw thousands of experts each year to 
learn about all the new developments in 
building offshore drilling platforms, lay
ing pipeline, and performing numerous 
other giant engineering projects while 
holding off the unforgiving environment 
of the open ocean. 

Peter Britton, whose work you have 
seen regularly in Popular Science in 
recent years, is fascinated by this emerg
ing story of ocean engineering, and has 
been following it closely and going to 
many of the conferences. He wrote the 
article on the giant new drilling rigs that 
appeared last January. Now he' s discov
ered another little-known aspect of the 
field : the rapidly developing technique for 
building remotely controlled submersible 
vehicles that can do the dirty, dangerous 
jobs now often done by divers. Although 
they have been in use for only a short 
time, they've already chalked up some 
impressive accomplishments. Peter's sto
ry tells you about some of them, and 
about the technology that is making pos
sible this new generation of robot subs. 

We thoughtthe new underseas vehicles 
were interesting enough to be featured on 
the cover. The painting was done by Dean 
Ellis, one of our most prolific cover artists. 

New goals in space 
West Coast Editor Jim Schetter, who cov
ers space assignments regularly for Pop
ular Science, files this report : 

"The Space Operations Center (SOC) 
described in the October issue would be 

·NASA's number-one priority for this de
cade under a plan being pushed by the 
Johnson Space Center. Center Director 
Christopher C. Kraft has committed JSC to 
pressing the concept in Washington and is 
receiving both technical and moral sup
port from astronauts, aerospace compa
nies, and observers who are increasingly 
concerned about the Soviet Union's dem
onstrated ability to orbit reusable, long
duration space stations. 

"With adequate funding beginning next 
year, JSC believes that the first habitable 
elements of SOC could be orbiting Earth 
in 1987. Given the 'level funding' concept 
of recent years, which is generally blamed 
for restricting spending and causing many 

of the Space Shuttle's delays, a more real
istic date may be 1991. 

"The astronaut corps, which now num
bers about 80, is particularly encouraged 
by Kraft's decision. Many of the newer 
astronauts, including physicians and as
tronomers, find themselves spending 
more time becoming engineering gener
alists than in developing their specialties 
for use in space. SOC would change all 
that by providing a permanent, in-orbit 
facility where their talents could be more 
thoroughly used. 

" Formal approval from NASA head
quarters, where Deputy Administrator 
Hans Mark is an early SOC proponent, and 
from the White House is needed to move 
SOC from the paper stage to hardware 
development." 

Superlenses 
"The man you want to talk to about new 
lens technology is Duncan Moore, at the 
University of Rochester," two lens design
ers- separately- told Everett Ortner as he 
was·r'esearching his article on superlenses 
for this issue of Popular Science. And a 
new technology is indeed being brewed in 
the vats of the optics department at the 
university. What's coming out is a materi
al called gradient-index glass. You get it 
by putting, for example, sodium-rich glass 
in a hot bath of melted lithium bromide. 
An ion exchange takes place, with l ithium 
replacing the sodium. Result: a new kind 
of glass in which light rays can t ravel in a 
curved path between the lens surfaces 
instead of at the surfaces. " It takes a cer
tain number of lens surfaces to correct 
certain types of aberrations," says Dr. 
Moore. "Gradient-index glass allows you 
to do a part of the correction internally and 
thus reduce the number of elements in a 
sophisticated system." 

For more about superlenses, turn to 
the special photography section in this . 
ISSUe. 

Big jackpot 
Would you like to win $140 million? ihat's 
the prize being considered by Congress 
for the first firm that can design and man
ufacture a car meeting certain specifica
tions. The car would have to sell for 
$6,000, get at least 80 miles per gallon in 
the city, hold four people and luggage, 
meet all federal safety and environmental 

regulations, and have an average lifespan 
of 100,000 miles. Oh yes, and 100,000 of 
the cars must be built. The idea was sug
gested by the Battelle Memorial Institute, 
the world's largest independent research 
f irm. A house subcommittee, investigat
ing how the government can help ad
vance automobile technology, has the 
idea under consideration. 

Energy conservation 
How much energy could we save if we 
really got serious about it? A study by the 
University of California's Lawrence Berke
ley Laboratory says that energy use in 
homes and buildings could be cut in half 
by the turn of the century, using only the 
techniques we know today. The report 
estimates that we could save one barrel of 
oil for every $10 we spend in making 
buildings more energy efficient. To put 
that another way, the authors point out, 
it's like buying oil at $10 a barrel. And 
that's a bargain any way you figure it. 

More prizes 
I am constantly amazed by the number of 
prizes and awards PS writers and editors 
win for their writing. This month, news 
reached us that one of the most prestig
ious national awards has been won by Sci
ence and Engineering Editor Arthur Fish
er. He has received the Howard A. Blakes
lee Award of the American Heart Associa
tion, one of the oldest and most respected 
honors in journalism. Arthur received the 
award for a book of his just published by 
the Time/Life Library of Health. It is called 
The Healthy Heart, and reports what we 
know about heart disease and health and 
what we can do to prevent the former and 
encourage the latter. Arthur has won oth
er awards including the Claude Bernard 
science-journalism award, and has been 
cited by the Deadline Club- a journalism 
organization- for excellence in science 
writing. 

Editor·in·Chief 
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Signs of proton decay 
will J!)Ut a new face on 
the nature of matter 

By PETER GWYNNE 
ILLUSTRATION BY RAY PlOCH 

Dressed in coveralls, hard hat, and 
steel-tip boots, I slowly descended on a 
spider, the contraption that window 
washers use on the outsides of high
rise office buildings. But this was no 
window job. I was dropping down the 
inside of a plastic-lined, five-story
high pit carved out of a salt mine near
ly half a mile beneath the shore of 
Lake Erie. Physicists and technicians 
there were preparing the pit for a 
watershed experiment that could re
veal the true nature of the universe. 

The experiment, one of many taking 
place in underground caverns around 
the world, seeks to confirm a theoret
ical prediction about protons, the pos
itively charged components of the 
atomic nucleus. Until recently, physi
cists thought that protons survive 
unchanging to eternity. The very fact 
that humans and other matter on 
Earth do not glow with radioactivity is 
proof that the mass of most protons 
has not decayed into energy since the 
birth of the universe, an estimated 20 
billion years ago. 

But now, theorists working on the 
furthest frontiers of physical knowl
edge believe that the proton is not 
immortal. A typical one, they contend, 
splits asunder after about 10,000 bil
lion, billion billion years-1031 years 
in mathematical language. As one 
prominent theorist, Nobel laureate 
Sheldon Glashow of Harvard, puts it, 
"Diamonds may not be forever." 

To the man in the street, 103 1 years 
is hardly different from forever. Yet 
this extremely rare event, hellishly 
difficult to detect, could, if it is found 
to happen, have profound effects on 
the entire structure of theoretical 
physics that gives us some under
standing of the universe. On the other 
hand, if experiments can conclusively 
rule out the possibility that it hap
pens, then physicists will have to 
throw out most of what they think 
they know and start all over. 

"It's a very simple question that 
we're trying to answer," said John 
VanderVelde, a University of Michi
gan physicist who is one of the leaders 
of the salt-mine experiment I visited. 

In this prodigious pool of water almost 
half a mile beneath the dunes of Lake Erie, 
researchers might be able to catch up to 
100 protons in the throes of decay during 
the coming year-if they're lucky and the
orists' predictions are right. 

- - --· 

"But it happens that the answer has 
very profound implications." 

The scientists who come up with the 
first definitive evidence for proton 
decay will almost certainly earn a 
Nobel prize. And they will have 
brought science a giant step closer in 
its quest for a unified-field theory- a 
set of equations that would link the 
four known forces of nature. 

Of these, electromagnetism and the 
weak nuclear force (which governs 
conventional radioactive decay) have 
been shown to be manifestations of the 
same force. Experts are now making 
spectacular progress in bringing into 
the scheme the strong nuclear force 
(which keeps atomic nuclei from tear
ing apart). Calculations by Howard 
Georgi, Helen Quinn, and Nobel lau
reate Steven Weinberg at Harvard 
suggest that those three forces become 
identical at enormously high ener-

'' Experimentalists find 
it hard to resist near
impossible challenges. 
The race is on. '' 

gies. (How the fourth force, gravity, 
could fit remains elusive.) 

At these awesome energies, the 
Harvard trio asserts, such strong
force-influenced particles as protons 
can change into weak-force-influ
enced particles such as electrons. 
Although the required conditions 
would have actually existed in the 
universe only during the first few sec
onds of the Big Bang, the fireball that 
started the cosmos, they have left a 
kind of fossil in the form of proton 
decay. However, since this decay is 
predicted to occur so infrequently, 
detecting it poses one of the most stir
ring challenges experimental scien
tists have ever faced. 

Thus, the experiments designed to 
detect proton decay are exceedingly 
elaborate and expensive. Not even the 
most dedicated researchers can wait 
1031 years to spot the sudden collapse 
of a few protons. The alternative is to 
observe a great many of them for a 
shorter period. Proton decay, if it hap
pens at all, happens a little bit at a 
time. Among a batch of 1031 protons, 
theorists expect that one solitary pro
ton will decay in a year. 

Looking for one decay a year would 
be a futile occupation, especially since 
the signature of such a decay would 
look much the same as some other 
events that are expected. For exam
ple, bombardment of protons by high-

energy particles from space (cosmic 
rays) and other kinds of subnuclear 
decays would produce signals that 
could easily be confused with proton 
decay. Therefore, the experiments 
that are under way use samples con
taining 10 to 100 times that many pro
tons and are performed deep under
ground to screen out the cosmic ray 
background as much as possible. 

The cavern in the mine I explored, 
for example, will be filled with water 
containing 1033 protons- enough to 
yield 100 decays annually if the theo
rists are correct. Even so, the team of 
researchers from the University of 
Michigan, University of California at 
Irvine, and Brookhaven National 
Laboratory will have to be lucky as 
well as skillful to find positive evi
dence of proton decay. "We're trying to 
do an almost impossible task at the 
cutting edge of technology," co-princi
pal investigator Larry Sulak says. 

Experimental physicists find it 
hard to resist near-impossible chal
lenges, and research teams around the 
world have joined the Michigan-Cali
fornia-Brookhaven group in a race to 
determine conclusively whether pro
tons decay and, if so, to accurately 
measure their lifetime. 

Physicists from Harvard, Purdue, 
and the University of Wisconsin are 
setting . up a smaller version of the 
salt-mine experiment in the Silver 
King mine near Park City, Utah. 
Another similar setup but at a depth 
of almost a mile inside a mine in 
Homestake, S.D., has already been 
providing data for two years; so far, its 
University of Pennsylvania operators 
have made no claims. A fourth Amer
ican experiment, run by researchers 
from the University of Minnesota and 
Argonne National Laboratory in an 
iron mine in northern Minnesota, uses 
a massive block of concrete (instead of . . 
water) as its source of protons. 

In April of this year an Indian-J ap
anese team working with an iron slab 
buried 12,000 feet deep in the Kolar 
gold fiel<l south of Bombay reported 
evidence of two proton decays, but 
their data have been disputed. Other 
groups, in. Russia's Baskan Valley and 
in the Mont Blanc tunnel, which links 
Fraq~e and Italy, have also begun. 

Any detector designed to spot pro
ton decay involves compromises. The 
larger the source of protons chosen, 
the more difficult it becomes to bury it 
very deep in the ground. Therefore, 
experimental teams that opt for the 
greatest possible depth must use com
pact proton sources-slabs of concrete 
or iron. And because particles that 
proton decay might produce would not 
travel far in such materials, the detec-

Continued 



String of photomultiplier tubes is tested 
by !IJii~higan physicists in six-story, water
filled pipe inside a campus-building eleva-

tors must be embedded in the slabs. 
The Michigan-California-Brook

haven group chose to sacrifice some 
depth to obtain a maximum volume of 
protons. Their reservoir is an aston
ishing 10,000 tpns of water treated by 
a Culligan proces!? to make it, accord
ing to Michigan physicist Jim Stone, 
"literally the purest water on Earth." 
Water of that purity is remarkably 
transparent. Peering down a cylindri
cal test t~nk holding such water in an 
unused elevator shaft at the Universi
ty of Michigan, I could see to the bot
tom more clearly than in any Caribbe
an waters. 

That much water obviously re
quires a large and strong tub. The 
experimental team first had to make a 
hole large enough to hold the contain
er, then ~nd suitable materials to 
store the water without leakage. 

Cave of fortune 
After a careful search for a suitable 

site, the team chose the Morton salt 
mine in Fairport, Ohio, partly because 
group co-leader Fred Reines had suc
cessfully performed experiments there 
before. But a whole new cavern would 
have. to be dug out to accommodate the 
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tor shaft. Winches will permit removal of 
failed tubes from detector. Top and pot
tom tube arrays will be hung on frames. 

prodigious pool. There the team hit on 
a piece of luck. 

The Dosco Company, makers of 
automatic mining machines, wanted 
to demonstrate a new such mole to 
Morton. The companies agreed to test 
the device by using it to carve the 
needed 80-by-70-by-60-foot hole. Not 
only did the scientists have their hole 
dug much more cheaply than expect
ed, they sold the salt obtained by the 
drilling to Morton for $60,000. 

Next came the problem of choosing 
the materials to line the cavity and 
contain the water. The group first 
sank huge rock bolts into the cavern 
walls to prevent large chunks of salt 
from breaking loose, then surrounded 
the area with wire mesh to hold back 
smaller pieces. Then they settled on 
the criteria for the tank lining. It had 
to be flexible enough to withstand the 
pressure of water forcing it against 
the mesh floor and walls, sturdy 
enough not to spring any leaks, and 
inert enough not to pollute the 
water. 

They chose a high-density polyeth
ylene made by the Schlegel Corp. of 
Rochester, N.Y. "You can take a 
screwdriver and slash down with all 

your strength, and not scratch the 
material," Jim Stone told me as we 
walked along the springy floor of the 
already lined pit. Even with that 
proved strength, the researchers were 
cautious: They installed two 21/2-mm
thick layers of the material. 

It remained to choose a material for 
the top of the cavity, something that 
could support the weight of the equip
ment that would be attached to it yet 
be buoyant enough to float on the 
water. The team chose a reinforced 
rubber called Hypalon, made by Du 
Pont. Sixtee:n rafts of the material 
would form the cover. Shortly after my 
tour of inspection, the te~m planned to 
fill the pool , starting with the Hypalon 
rafts on the floor and lett~ng them 
float as the water level rose. 

Filling a cavern with 10,000 tons of 
water takes more time and effort than 
preparing the backyard swimming 
pool for summer. The group planned to 
run the purified water in through four 
horizontal sprinkler-type pipes 
around the floor of the cavern. It was 
estimated that the process would take 
35 days if everything went perfectly. 

Faster than light 
However well prepared the pool 

may be, the detection of proton decay 
will depend on the perfect perfor
mance of the instruments installed in 
it. When protons in water decay, phys
icists believe, they produce electrical
ly charged particles that travel 
through water faster than light does. 
(They don't travel faster than light in 
a vacuum, so they don't disobey Ein
stein's relativity theory.) The fast
moving particles will emit the equiva
lent of a sonic boom-a cone of bluish 
light called Cerenkov radiation. De
tectors lining all six faces of the cav
ern will pick up these fleeting flashes 
of Cerenkov light, amplify them, and 
feed the data to computers in a control 
room in a cave adjacent to the pool. 

The detectors are devices called 
photomultiplier tubes. When the ex
periment is ready to begin (before the 
end of this year ), 2,048 of the five
inch-diameter hemispherical moni
tors will be lowered into the tank. 
That's a large number of tubes; in fact, 
the group purchased an entire year's 
supply-at $235 apiece-from the 
British manufacturer EMI. 

The team has tested the tubes 
extensively in what is called the "disco 
room"- a small, darkened laboratory 
on the Michig~:n campus containing a 
scaled-down version of the photomul
tiplier array that will line the walls of 
the water ta:pk. Their response was 
tested by exposing them to bursts of 
diffuse light emitted by a small ball 
attached to the end of an optical fiber . 
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Computers checked the performance 
of each individual tube. 

Plans to place the 2,048 tubes in the 
underground water tank posed ami
nor engin~ering problem. The main 
difficulty was their buoyancy; left ~o 
themselves, they would tend to float 
out of position. Larry Sulak solved 
that problem. The tubes are weigh~ed 
with lead to give them neutral buoy
ancy. Strung in columns on inert 
nylon thread, they wUl be relatively 
easy to maneuver into place. 

Reading the tracks 
Having overcome the technical 

ch~llenges, the researcqers will soon 
face the scientific conundrum of differ
entiating proton decays from the myr
iad other subatomic events that leave 
similar fingerprints in the photomulti
plier array. One 10ajor source of coq
fusion is likely to stem from particles 
created when cosmic rays smash into 
atomic nuclei in the salt that sur
rounds the tank. fortunately, those 
events sqould produce tracks only 
around the edges of the tank. There
fore, the team will ignore any "corner 
clipp!'lrs" that show up within a few 
yards of the tank walls. 

More difficult to diagnose will be 
collisions produced by neutrinos, pen
etrating particles that caq travel 
through the entire Earth without 
interacting with anything, but tha,t 
would occasionally also strike atoms 
in the pool. Team members feel co~fi
dent that their computerized scanning 
techniques will be able to separate 
neutrino effects from proton decays, jn 
part because they already know 
roughly the rate at which neutrinos 
should produce such events. 

The cost of the experiment is as 
monumental as its size: $3.2 million of . . 
Department of Energy funds. The 
researchers assert, however, that 
their device is not oqly a scientific bar
gain but one that is ahead of its time. 
"This is oqe experim~nt where Amer
ica leads the world. That's why I 
joined the group," declared 'fegid Wyn 
Jones, a Welshman from University 
College, London, who has COJ:De to 
Michigan to take part. 

Certainly, the detector and similar 
devices around the world will offer 
immense Sj::ientific dividends if they 
wo.rk satisfactorily. If they measur~ 
the proton's lifeti~e, they wi~l show 
that "present theories a, bout the nature ~ 
of matter and the start of the universe ~ 
are substantially correct. If the sys- ~ 
terns . cannot spot any proton decays, ~ 
they will cast grave doubts on those 
ideas. Either way, theorists are wait
ing eagerly whlie experimenters on. 
three continents race to be first with . 
the news. 11!1 

looking for needl~s in underg round hay
stacks: Kenneth Lande of Un iv. of Penn
sylvania inspect~ experiment 4,800 feet 
down (top). Water modules are below pyr
~mids, which convey signals to detectors 

in cubes. Minnesota experiment (bottom) 
uses block of heavy concrete as proton 
source, embedded w it h 3,456 gas-filled 
proportional tubes. Proton decay would 
ionize gas, cause electric pulse in tubes. 
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8,000-foot 

Solar energy would 
create a 150-mp~ wind in 
this gigantic chi~ney 

By ERNEST F. BLASE 
and JEROLD H. KLAIMON 
ILLUSTRATION BY DI;A~ ELpS 

You've been aware for miles of a gray 
tower looming on the de~ert horizon. 
The closer yoq get, the more awesome 
it is, dwarfing any structure you've 
seen or imagined. 

Soon another mystery: The arid 
land has given way to row~ of robust 
crops. Here's a gentle, c~ol breeze. 
Sudde~ly the fields end, replaced by 

q~mp black asphalt. A brisk wind and 
a loud "whoos~, whoosh" suggest what 
t}lis gargantuan structure is. 

The tower is a wiml~~ll qf sorts- an 
aeroelectric plant. It's a simple con
cept, despite the tower's great size. 
Water, piped from the sea, is pumped 
to the top of the 11/z-mile-high, 900-
foot-diameter tower a:nd sprayed 
through atomiz~rf?, It evaporates, 
cpofing the hot, dry air. This cooled, 
dense air falls down the chimney and 
drives 1!) wind turbiJ1eS, which gener
af;e electricity-2,500 megawatts at 
peak; about 1,000 MW average. 

Such a mammoth windmill doesn't 
yet e~ist, but an El Segundo, Calif., 
engineering· firm, Agbabian Asso
ciates, has been studying the concept 
sinee 1978. The idea actl.lally dates 
to 1965, when Dr. Phillip Carlson was 
working on a desalination project at 
Lockheed. "It involved condensing 
water inside a chimney," he recalls. 
"We ran some calculations and found 
that, theoretically, we'd get out eight 
times the energy we put in to pump 
the water to the top of the chimney. 
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But, in 1965, there didn't seem to be 
any need for new energy sources." 

By 1974 the need was apparent, so 
Carlson resurrected the concept. In 
1978 he joined Agbabian Assoc. 

Power in volume 
A comparison with a hydroelectric 

power plant illustrates why an aero
electric plant must be so large. The 
quantity of power produced by both 
systems depel').ds on the volume, den
sity, and velocity of the working fluid: 
water in the hydroelectric system, air 
in the aeroelectric. Since air is much 
less dense than water, an aeroelectric 
system requires about 1,500 times 
more air than a comparable hydro
electric plant uses water. 

Some of the power produced would 
operate ancillary equipment, and 
there would be power and friction 
losses. These amount to proportional
ly less in larger systems-another rea
son to build them big. 

The proposed 2,500-MW aeroelec
tric plant would use 140 million cubic 
feet of air per second, which would 
require 1,000 cubic feet of water per 
second. Only the ocean would serve. 

The velocity of the air coming down 
the chimney depends on the tempera
ture difference between the air on the 
inside and that on the outside. The 
hotter and drier the ambient air, the 
more it could be cooled by evaporation. 
Thus the greater the temperature dif
ference, the greater the power output. 
Consequently, aeroelectric towers are 
proposed only for desert areas. 

Because hotter, drier air results in 
greater power production, an aero
electric plant would produce maxi
mum power on summer days and the 
minimum on winter nights. That, coin
cidentally, matches the demand curve 
of most electric utilities. 

Agbabian admits that constructing 
an 8,000-foot tower presents a chal
lenge. The current proposal calls for 
using prefabricated concrete modules 
with an inner wall only a foot thick 
strengthened by a lattice of concrete 
beams extending 30 feet out. 

Just how much such a plant would 
cost is hard to say, but the company 
believes it would compare with other 
large power plants ("on the order of 
two billion dollars"). And it would be 
substantially less expensive to oper
ate. The 2,500-MW tower would 
produce electricity at about one-third 
the cost of an oil-fired plant, Agbabian 
concludes, and significantly less than 
a coal or nuclear plant. 

While an aeroelectric plant poses no 
known environmental hazards, it 
would certainly modify the microcli
mate. Air temperatures at the base of 
the tower would average about 30 
degrees below ampient, and a 25-mph 
wind would blow out of the diffusers 
(the arched openings at the base of the 
tower). A salt-removal system is de
signed to take 99.9 percent of the salt 
from the sea water. The brine would 
collect in the diffusers and on the 
asphalt and be piped back to the 
sea. 

The remaining moisture in the air 
would condense out at night as a very 
heavy dew, " . .. equal to 40 inches of 
rain per year near the chimney," says 
Carlson, "tapering to 20 inches three 
miles away." 

Agbabian now has a $5 million 
grant request ready for DOE. The 
funds would go for more studies and 
for a sjemonstration project that would 
use the Hoover Dam spillway as a sim
ulated chimney. The next step would 
be a commercial plant: a 4,000-foot 
tower, 800 feet in diameter, producing 
500 MW at peak power. II!J 
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They plunge deeper, stay down longer, 
"see" better, find things faster, and 
ascend quicker than human divers 

By PETER BRITTON 
ILLUSTRATION BY PAUL ALEXANDER 

On a humid Aug. 17, 1979, in the Gulf of Mexico, the sea is 
afire, fed by the 30,000 barrels of oil that have been gush
ing daily from the blowout at Ixtoc I well. Famed firefight
er Red Adair desperately needs to know what's happening 
at the wellhead, 164 feet below. But the jetting vortex of oil 
and gas could trap a diver and tear him apart. 

Adair calls for an RCV-225, a remote-controlled vehicle 
that goes where divers fear to tread water. Dubbed the 
"flying eyeball," the free-swimming vehicle sends live TV 
pictures topside via the tether that links it to the ship. 

As Adair and other concerned oilmen watch a TV mon
itor in relative safety, the shipboard operator cautiously 
directs the 180-pound robot sub's descent into the mael
strom (see cover). The 25-inch-diameter, bright-orange 
sphere is made of tough foam filled with glass bubbles. Its 
Kevlar-reinforced umbilical line transmits power and 
instructions to the four electric thrusters that maneuver 
the craft. On command, the vehicle's low-light camera pans 
and tilts, showing the turbulent scene to the oilmen. 

The firefighters know that this oddball machine can 
deliver-and is also expendable. Good thing, for seconds 
after the sub's bright halogen lights reveal a severely dam
aged wellhead hydraulic system, the little sub is swept 
away by the vicious flow and destroyed. But the pictures it 
transmitted are captured on videotape ready for study. 

Not every remote-controlled sub has such a dramatic 
mission. But all do dangerous, dirty, expensive work. 

• In August 1981, cameras aboard Sea Marc, an alumi
num sled towed thousands of feet below a search ship, snap 

1. Scouting a wreck, the Scorpio's 250-watt tungsten-quartz 
and thallium iodide TV lights reveal promise of salvage. A 
five-movement manipulator arm extends from the sub's 
bottom, ready to snatch up any floating treasure. Two 
flotation tanks mounted atop the seven-ft.-long aluminum 
frame give the Ametek Co. craft positive buoyancy; four 
thrusters control depth and heading. 2. Battery-powered, side
mounted thrusters maneuver the French Navy's PAP-104 close 
to a bomb. A ship-controlled tether keeps the negatively 
buoyant vehicle from diving too fast. Once it releases its 250-
lb. charge, the nine-ft.-long sub floats to the top. 3. Big 
brother to the RCV-225 pictured on the cover, the four-ft.-long, 
buoyant-foam RCV-150 has four servo-controlled thrusters 
that automatically maintain depth and position. Both Hydro 
Products craft are launched from an open-frame, submersible 
"garage" that pays out tether cable. 4. The hulking, 50-ft.-long 
MUT's hydraulic tracks crawl over two-ft.-high obstacles. The 
Brown & Root Co. sub lays 2,000 ft. of pipe an hour. 
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color photos of a large wreck off the coast of Newfoundland. 
The photos reveal an 11-ft. propeller. "It's definitely a pro
peller from the Titanic," asserts Jack Grimm, the expedi
tion's leader. He vows to return next summer to attempt 
recovery of a fabled fortune in gold and jewels. 

• In early 1981, an open-framed Scorpio explores the 
waters 150 miles off the coast of the Russian port of Mur
mansk. TV pictures from the free-swimming craft confirm 
that a wreck discovered 800 feet down is the British cruiser 
HMS Edinburgh. It was torpedoed in 1942 and sank with 
$72 million in gold-bullion lend-lease-payments aboard. 

• In the spring of1977, an RCV-225 descends 1,000 feet 
into the Gulf of Mexico. It hangs motionless for five full 
days, watching for movement from a disabled pile driver 
while a shipboard crew tries to fix its jammed controls. 

• On a recent scouting trip through major French har
bors, the PAP-104 mine neutralizer finds several sunken 
anti-ship mines from World War II (the exact number is 
classified). The PAP silently deposits an explosive charge 
near each, then withdraws to safety. 

• By next spring, the 120-ton MUT bottom crawler 
should be creeping slowly along the Texas coast scooping 
out a 10-foot-deep trench for a 54-inch pipeline. 

This growing family of robot subs is divided into four 
groups. Towed vehicles are powered and controlled via 
tethers linked to the mother ship. The craft generally are 
used for high-resolution still photography. Next come bot
tom crawlers, which may weigh more than 100 tons. They, 
too, receive communications and power through surface
linked umbilicals, but also have on-board motors to control 
forward and sideward movement. Another class of robot 
subs also has tethers, but can swim free, or "fly" in all 
directions. These highly maneuverable craft carry power
ful lights, color-TV cameras, sonar, and even versatile 
gripper arms. The final group includes the few highly 
experimental, free-swimming, untethered vehicles. When 
perfected, these autonomous robots will have both power 
and programs on board. Or they may be controlled by as
yet-undeveloped water-transmitted communications, per
haps via laser. This group is still in the R&D stage. In fact, 
most of the robot subs working today are bottom crawlers 
and free-swimming flyers. Industry consultant Frank Bus
by reports that the number of flyers alone has grown from 
the 44 operating during 1975 to 396 in 1980. 

Why this quick growth? The devices boost safety for 
divers who must work in progressively colder, deeper, and 
rougher waters as the search for oil and gas widens. The 
sub's TV camera lets shipboard operators act as "buddies," 
monitoring a diver's gear and watching for pitfalls. The 
sub's bright lights also illuminate the underwater scene 10 
times better than a diver's hand light. And when the job 
gets too dangerous, the tethered vehicles can replace 
divers. The subs get cheaper to use as the work goes deeper: 
At 1,000 feet a diver's 10 minutes' worth of work can cost 
over $100,000 (including support personnel); a remote
controlled craft costs about $3,500 a day. 

While today's robot subs are limited to the simplest 
manipulative tasks, they have plenty of jobs: inspecting 
structures, pipelines, and cables; placing and recovering 
instruments; setting explosives; clearing fouled lines; and 
surveying under ice. And they have problems: A carelessly 
operated or unlucky vehicle can literally tie its tether in 
knots, be swept away by currents, get caught in a ship's 
propellers, and, some say, simply be mistaken as a tasty 
mouthful by some cruising denizen of the deep. 

Still, according to such insiders as Drew Michel, of Tay
lor Diving and Salvage (Belle Chasse, La.), the future of 
robot subs is extra bright. "There will always be a need for 
divers," he says. "But remote-controlled vehicles will get 
more sophisticated, smarter, and much stronger." liD 
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The big new splash from 

An old energy source 
is making a comeback 
-but it's not a panacea 

By E. F. LINDSLEY 

I could almost feel the pulse of electric 
power as I stood insidf;! a red-brick 
powerhouse on the Fishkill River at 
Beacon, N.Y. Outside, the river swept 
silently by, a fraction of its flow 
momentarily diverted to feed a hun
gry machine 22 feet below the grat
ings I stood on. There the river thrust 
powerfully against an ancient turbine 
that had been yoking the river's flow 
since 1917. Beside me loomed a mas
sive old generator. Its thick copper 
busbars carried away 180 kilowatts of 
the river's power to supply part of the 
electricity needed at Texaco's Beacon 
Research Labs. 

I'd asked to visit Texaco's little 
hydro plant just to get a feel for the 
nature and hardware of small hydro
power. It's typical ofhundreds of such 
plants hidden deep in the hHls of the 
Northeast. And now, spurred by new 
legislation that permits independent 
power producers to sell to utilities, 
there has been a tremendous resur
gence of interest in small hydro. 
Result: Old plants are being eagerly 
sought by hopeful restorers and entre
preneurs. 

Even in the Far West, which is not 
dotted with abandoned small hydro 
plants, the contagious enthusiasm for 
small-scale hydro has prompted the 
exploration there of hundreds of po
tential but never-before-used sites. 

Roughly speaking, a small hydro
power plant generates up to 15 mega
watts of electricity, with the average 
~round five megawatts, providing ser-

Continued 
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vice for some 2,500 homes. Texaco's 
tiny 180-kW plant would serve about 
90 homes. In contrast, Niagara's huge 
power plant, with a capacity of 219 
megawatts, could serve more than 
100,000 homes. 

The national surge can be measured 
by the increase in the number of appli
cations for federal permits, required 
for almost all hydro plants of more 
than 500 kilowatts (half a megawatt). 
In 1976 there were only seven such 
applications; in 1980, a whopping 
675. 

This enthusiasm is readily under
standable, given the urgent national 
need to r~ly more heavily on renew
able energy sources, coupled with the 
chance for profit by merely running 
water through a turbine and deliver
ing ele~tricity into a utility's power 
lines. 

But the rush to small hydro needs to 
be examined critically, for many ques
tions remain unanswered. Water ex
perts, for example, are still debating 
the actual number of developable sites 
and thus the potential contribution of 
small hydro to the nation's overall 
energy scheme. Some experts also 
question whether the new Western 
sites will be as simple to develop as the 
established Eastern ones are to refur
bish; they may require quite different 
technological approaches. Other ex
perts warn that there may be safety 

''The fact that a dam 
has performed 
adequately for years 
is not proof that it is 
structur~lly sound' 1 

hazards in putting an old plant back to 
work. And environmentalists are wor
ried lest new hydro installations will 
disrupt valuable fish arid wildlife pop-
ulations. · 

David Willer of Tudor Engineering, 
a leader in hydro evaluation in Cali
fornia, estimates that there are 2,100 
usable hydro sites in the U.S. This 
closely matches a DOE estimate that 
2,000 sites warrant serious study. 

In contrast to these conservative 
estimates, the New England River 
Basin Commission counts 1,511 dam 
sites in Connecticut alone, of which 
200 are potential p()wer sources, and 
says that New York has 5,500 dams 
with 1,672 possible sites, The New 
York State Energy Master Plan calls 
for 1,050 megawatts from such hydro 
plants within 13 years. Time will 
establish which estimates are accu-
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rate. Clearly, though, there is power 
waiting to be used. 

This doesn't mean that small hydro 
is quick and easy, much less a major 
solution to our energy needs. DOE 
estimates that only 11 percent of all 
present U.S. generating capacity is 
hydro; and that figure includes the 
giant, multi-megawatt plants such as 
Niagara, Hoover, and Grand Coulee. 
DOE estimates that small hydro com
poses only five percent of that 11 per
cent total. 

St ill, building new small hydro 
facilities and restoring old ones could 
provide a significant contribution to 
our energy needs. The Army Corps of 
Engineers estimates the gross poten
tial energy that could be derived from 
existing dams (not presently used for 
hydroelectric power) to be in the 18-
to-25-billion-kWh range- equivalent 
to saving 80,000 to 140,000 barrels of 
oil per day. 

Moreover, many of these dams are 
where they're needed most, in places 
where nearly all the nearby power 
plants are oil fired. Thus the prospects 
for old power plants being put back to. 
work to save oil are particularly excit
ing in the Northeast. 

But reworking an old dam that has 
been unused for years is risky. Repeat
ed drawdowns and refillings set up 
massive forces. The collapse of such a 
dam could be disastrous. 

In a guide to what it calls ·~facility 
integrity," the Corps of Engineers 
states, " . . . the fact that a dam has 
performed adequately for a number of 
years is not proof that it is structural
ly sound. In fact, the opwsite may be 
true." 

There are dozens of shapes and 
forms of dams, and even more ways to 
build them. Materials range from con
crete to earth, stone, timber, brick, 
and various combinations. It's ex
tremely difficult for even the most 
capable of engineers to assess the 
conditions inside and under a dam 
structure. When the history and con
struction records of an old dam are 
lost, extensive evaluation is called for, 
a safety measure not always taken as 
would-be entrepreneurs hastily reac
tivate old power plants. 

The Great Falls dam in Paterson, 
N.J., is a good example of careful 
assessment of a dam's integrity. The 
dam, built between 1838 and 1840 of 
huge stone blocks, had deteriorated to 
the point that about 10 percent of the 
stone needed replacement. More im
portant, the Corps of Engineers de
scribed the dam as having" ... factors 
of safety below those generally accept
ed for sliding and overturning." In 
short, under some conditions the 
whole structure might start to slide 

downstream, or simply lift and flip 
over. 

The problem was the unknown con
dition of the "powerful clamps of iron" 
that originally anchored the str~cture 
to the stream bed. There w~ no way to 
inspect the ancient iron clamps. Per
haps they were sound; perhaps not. A 
new da:rp was considereq, but the old 
one had strong scenic and historical 
value. The solution was to face the 
upstream side of the old dam with con
crete doweled to the old stone and 
anchored into bedrock with steel. 

It will be a few years before the Pat
erson plant feeds the grid again, but 
similar projects at Oneonta, N.Y., and 
Litchfield, Conn., are already on 
line. 

Western hydro 
Reactivating old hydro plants is just 

a part of the small-hydro picture. In 
the Far West few, if any, abandoned 
power plants are waiting to be refur
bished. But there are hundreds of so
called water drops (on water-control 
dams and water-supply channels) that 
have never been used for power. One 
recently adapted to power generation 
is the Rollins Project on California's 
Bear River. It is now producing 12.7 
megawatts. 

Understanding how hydro technolo
gy differs from East to West requires a 
mind shift from picturesque wooded 
hills and natural water courses to 
often stark, open spaces with man
made channels, canals, and ditches. 
Great volumes of water are transport
ed enormous distances, almost always 
downhill. Dams and impoundments 
are needed to slow and control the flow 
and to permit turning it on and off as 
needed. Such a dam is called a drop, 
and when you have a drop or differ
ence in water level, plus a substantial 
volume of flow, you have the makings 
of a low-head hydro plant. 

Can you, then, just call in the bull
dozers and put in a turbine and gener
ator at one end of the drop? Not nec
essarily, as I learned when I visited 
Tudor Engineering in San Francisco. 
Hugh Brown, who heads Tudor's hy
dro engineering, emphasized the most 
important fact about hydro plants, 
large and small- they're all site-spe
cific. You have to do your designing 
backwards: ''If you design a steam or 
diesel plant, you start out with the 
power output you want, and size your 
engine accordingly," Brown said. 
"With hydro, you start out with the 
water that's there, most of the time, 
and suit the turbine and generator to 
that source and location." 

Water flow is usually subject to the 
whims of nature. If it is possibl~ to 
back up an enormous impoundment of 
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water over a huge area, you may be 
able to store enough water to level out 
dry spells and build a plant with what 
the utilities call "firm capacity." This 
means you can always, or almost 
always, count on a known power out
put. Few such hydro storage systems 
exist, and the chances of constructing 
them today are almost nil because, 
especially in the East, it would require 
flooding whole areas devoted to other 
uses. 

Thus nearly all small hydro outputs 
are based on "run-of-river" water 
availabilities. Seasonal changes and 
wet and dry years must be considered. 

Deciding how much water is avail
able most of the time requires search
ing back through whatever records 
you can dig out. In the case of the 
Great Falls, N.J. , plant, firm daily 
average-flow records were available 
from 1897 through 1976. In more 
recently settled parts of the country 
you may not find records for more 
than 10 or 20 years. You may, in fact, 
find it necessary to study tree rings 
and other indirect evidence to make 
an educated guess. This is where engi
neering philosophy comes into play. 

In spite of hydro's image of non-pol
luting purity, an engineer must con
sider very real environm~ntal con
cerns when planning a new darn on a 
natural water course. Flooding a huge 
reservoir and then drawing it down 
can completely disrupt bird-breeding 
areas. Blocking a natural channel for 
fish migration may erase part of a 
major food resource. If the darn 
impoundment is deep and water is 
drawn from a low level, the water may 
leave the turbine colder than it was 
before the darn was built; that may 
harm aquatic life sensitive to temper
ature. Even passing the water 
through the turbine may temporarily 
alter the oxygen or nitrogen level for 
some distance downstream. 

Suitable technology can probably 
cope with all or most such environ
mental threats, but the costs are so 
enormous that few such proposals 
ever pass the survey stages. Rarely, 
however, does small hydro encounter 
such serious obstacles, especially on 
existing sites or man-made water 
channels. 

It became apparent as I talked with 
Hugh Brown, and later with Dr. John 
T. Quigley of the University of Wis
consin, that there was not much 
chance for small hydro to outgrow its 
basic limitations of run-of-river capac
ity. But wasn't it possible, I asked, 
that modem design could increase the 
outputs of small turbines? Wasn't 
there another 10 percent or 15 percent 
that might be squeezed out? Brown 
shook his head. "A turbine is a very 

efficient device," he said. "We already 
get · peak efficiencies of 91 or 92 per
cent. There's not much to gain." 

Dr. Quigley, however, in his hydro
power course, argues that although 
the right turbine in the right applica
tion can be very efficient, "selection of 
a standard, off-the-shelf turbine may 
result in low efficiency." In short, all 
turbines are not equal all of the 
time. 

The difference sterns from the wide 
variations in turbine types and the 
even wider variety of possible config
urations of their components. The ste
reotype of a huge bucket wheel slosh
ing and churning in the water from 
the old mill stream is a romantic fig
ment; that's not the way modem- or 
old- hydropower turbines are built. 

Even the old turbine at the Texaco 
plant on the Fishkill uses a 27 -inch
diameter helical runner (turbine ro
tor). It's called a reaction, or Francis, 
turbine. Water enters control wickets 
and spiral guide vanes like inward
flowing wheel spokes, and, after pass
ing through the turbine runner, 
leaves downward in a path parallel to 

I IAII hydro plants are 
site-specific. There are 
no standard installations 
or pat answers'' 

the axis of the turbine. Francis tur-. . 
hines are great as long as the water 
head and flow stay within about 50 
percent of the hoped-for availability. 
Below that, they lose efficiency. Thus, 
a run-of-river plant with wide varia
tions in water depth and flow may not 
be best suited to a Francis. 

In contrast, the Pelton turbine is an 
irnpuls~ type and is driven by a pow
erfuljet of water impinging on a series 
of f?rnall, carefully contoured bucket 
wheels around the rim. The Pelton, 
with a flat efficiency curve, will do its 
job down to about 10-percent load, but 
it works best on high-head sites. 

Still another, and novel, turbine 
resembles a squirrel-cage blower. 
Called a cross-flow, or Ossberger, tur
bine, it, too, looks good on efficiency 
over a wide range. But it's vulnerable 
to dirt and trash in the water. As 
Hugh Brown said, "All hydro plants . 
are site-specific. There are no stan
dard installations or pat answers." 

While it may be possible to break 
turbines down into two or three broad 
categories, the variations that can be 
manufactured into each type are so 

numerous that choosing the right one 
is a formidable task. 

Ingenious ideas 
Unwilling to be restricted to the 

conventional challenges of old or fair
ly routine plants, other engineers are 
pursuing approaches to hydropower 
never tried before. The great, naviga
ble rivers of the U.S. present power 
potentials of unquestioned worth, but 
existing navigation locks, flood-con
trol systems, tremendous variation in 
flows, and fish migration often make 
conventional hydro plants irnpossiQle. 
Dr. Quigley and the Corps of Engi
neers have been working on ingenious 
solutions ranging from retractable 
turbines to b~rge-mounted plants that 
can be moved or adjusted as weather, 
ice, and shipping traffic demand. 

Still another idea comes from Dr. 
Conrad A. Lohutko of St. Louis Uni
versity. He describes many natural 
streams with high heads but modest 
flow volumes, which run more or less 
parallel to larger rivers with ample 
volume but with constraints as · to 
head, or the construction of future 
darns. Most of these streams are in 
New England. His solution is clever: 
He proposes pumping water from the 
large river to the smaller stream and 
building a series of darns on the 
stream for small hydropower. Thus, 
the river would, in a sense, serve as an 
impoundment. The first darn on the 
small stream would provide power to 
pump the water. The succeeding 
series of dams would produce power 
for the grid. Ultimately, the spent 
water would be returned to the main 
river, and overall flow would remain 
unchangeq. 

An even more exotic concept is 
advanced by Kenneth R. Broome, civil 
engineering manager for Gilbert 
Commonwealth, of Reading, Pa., an 
engineering firm involved in many 
hydro developments in the East. 
Broome foresees "prefabricating gen
erating modules that could be strung 
together like beads on cables and sus
pended between concrete abutments 
on the river banks." He calls the 
scheme a modular hydro dam " . . . 
intended for stair-step installations 
on shallower rivers." The system 
would eliminate much of the massive 
excavation and water diversion 
needed to build conventional d!irns. 
And it would make disassembly easy 
during flood conditions or for re-. 
pa1rs. 

My conclusion about small hydro? 
Although it won't solve more than a 
small part of our power needs, it can 
contribute significantly in exactly 
those parts of the country where pow
er is most needed. m:!J 
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A PICTURE ROUNDUP OF. NEW 

Medi-cycle 
Speeding to a crash, a doctor 
at the hazardous Isle of Mann 
motorcycle-racing circuit 
uses a modified British Qua
sar bike. A cover keeps out 
the weather and protects an 
oxygen tank, resuscitation kit, 
vacuum pump, splints, and 
bandages. Power is from a 
750-cc engine. 

Commuter plane 
Jetstream 31's offer passen
gers low noise, and commut
er airlines low maintenance 
plus top performance for 
high-temperature and -alti
tude airfields, says British 
Aerospace. Mall Airways, an 
American operator, has pur
chased two of the new 18-
passenger, 300-mph twin 
turboprops. 
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Roof wrapper 
Leaking roof? Workmen haul 

a cure-a 200,000-sq.-ft. sheet 
of rubber- onto a new Rich
mond, Va., shopping center. 

Goodyear's 1 00-by-24-ft. Ver
sigard sheets can be spliced 
to cover old roofing, or put 

on new buildings to cut ma
terial and labor costs, says 

the company. 

Three-inch reflector 
Beginning amateur astrono
mers can set up this nine
pound telescope quickly. A 
three-inch f/6 mirror provides 
wide-angle views with a 30 X 
lens. Other eyepieces are 
avajlable. $160. Edmund Sci
entific, 7082 Edscorp Bldg., 
101 E. Gloucester Pike, Bar
rington, N.J. 08007. 

Porsche 944 
A four-cylinder engine with 
muscle- 163 hp worth- pow
ers the new Porsche 944. The 
big 2.5-liter engine acceler
ates a 944 to 100 mph in 22 
seconds and provides 137-
mph top speed. Low air re
sistance helps the sports car 
deliver 34-mpg fuel economy 
at 55 mph, says the 
manufacturer. 
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Indoor greenhouse 
Lift a vent, squirt in Horti
spray, turn on the light
plants grow more efficiently 
in its Hortisphere, says The 
Hortecs Co. (Box 416, Lake 
Forest, Ill. 60045). Price: $40. 
The spray can supplies car
bon dioxide, water, and nutri
ent fertil izers, says Hortecs. 

Mercedes turbos 
For '82, the 3000 sedan 
(above) and 300CD coupe 
from Mercedes-Benz have a 
turbocharged five-cylinder 
diesel engine. The turbo, plus 
a new transmission and rear 
axle, boosts both responsive
ness and fuel economy, says 
the maker. Highway mileage 
is up 8.3 percent. 

Icy offices 
Storage ponds filled with ice 

will cool two Prudential In
surance buildings in Prince
ton, N.J . Both buildings, us
ing different techniques, are 
designed for low year-round 
energy use. Heat exchangers 
will transfer building heat to 
melted water from ice made 

during the winter. 

Nuclear sub 
HMS Trafalgar, a 272-ft.-long 
nuclear-powered submarine, 
slides into the water during 
her launch in northern En

gland. The Vickers-built sub 
has a crew of 98 and is 

armed with torpedoes and 
underwater-launch, air-flight 

guided missiles. New insulat
ing tiles cut running noise. 

Insulated bags 
Add an ice cube or two to 
these washable polyfoam 

bags for extra cooling time, 
says the maker. The insulat
ed bags keep food warm or 

beverages cool. Five bags 
cost $3.49; ten, $6.49. Barrett 

Technology, Inc., Box 2096, 
Sunnyvale, Calif. 94087. 
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Self sharpener 
Neatness pays. Remember to 
return these Wilkinson Sword 
scissors to the case, and the 
stainless shears will stay su
per-sharp. The case has a 
built-in, tungsten carbide 
sharpener that hones the 
blades from rivet to tip when 
the scissors are inserted and 
removed. $15 . 
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Handcycle 
Rest your feet- and exercise 
your biceps- with this hand
powered tricycle. It has a 
three-speed hub, coaster 
brake, and adjustable seat. 
The basket carries 200 lbs. 
The $495 bike is practical and 
fun for wheelchair users, 
says Palmer Ind., Box 707, 
Endicott, N.Y. 13760. 

Competitive trainer 
It doesn't fly (yet), but it com
petes. The mock-up of Fair
child's proposed Next Gener
ation Trainer is touring Air 
Force bases so pilots and 
crew chiefs can study the 
design. Next spring, the Air 
Force will choose between 
this and four other proposed 
trainers. 

Portable dish 
It's only eight feet in diame
ter, yet RCA's high-frequency 
satellite antenna can transmit 
voice messages anywhere on 
earth. The 9,000-pound an
tenna can be airlifted to re
mote sites and set up in 30 
minutes. The Defense Dept. 
will use the dishes to com
municate via satellites orbit 
ing the e'quator. 

Leak detector 
A portable door with at
tached vacuum pump, the ln
filtrometer seals off a house, 
then creates negative pres
sure inside. A computer 
monitors the rate of outside
air seepage. Ener-Corp (359 
Ate. 111, Smithtown, N.Y. 
1 1787) uses the device when 
weather-sealing a house. 



IN BOATING 
BY SUSAN RENNER-SMITH 

Hotter Mere 
To boost power without guz
zling more gas, the latest 
Mercury V-200 has newly de
signed finger ports in the 
combustion chamber (inset). 
For better hot starts and 
smoother shifting, there's 
also a combination idle stabi
lizer and spark-advance mod
ule. $5,900. 

Versatile vehicle 
Another three-in-one vessel, 

the Maverick hovercraft is 
boat, snowmobile, and A TV. 
Powered by a 440-cc engine, 

the 1 2-ft.-nine-in. craft hits 28 
knots carrying a 350-lb. load 

over water. Over ice it's even 
faster. Price: $4,995 from 

Alaska Hovercraft Inc., 5740 B 
St., Anchorage, Alaska 99502. 

Rub stopper 
A flexible fiberglass rod at 
bow and stern keeps your 
boat away from the dock bet
ter than spring lines alone, 
says Marine Products, Inc. 
(5809 N. 50th St., Tampa, Fla. 
33610). The fiberglass de
flects the boat's movements 
and pushes it back in place. 
The Dock Standoff starts 
at $90. 

Three in one 
It's a sailboat. No, it's a row
boat. A canoe? The 161/2-ft. 
Saroca competes with- and 
often beats- each of these 
craft, claims Saroca Corp. 
(Rigby Rd., Scarborough, 
Maine 04074). Its high-perfor
mance, asymmetrically 
shaped fiberglass hull is foam
filled for stability. $1 ,595. 

Sporting fisherman 
When the helmsman is ready 
to fish, he just shoves his 
seat-back forward. Other 
standard features on the 
Huck Finn 175: built-in rod 
holders, bait well, and 48-qt. 
ice chest. The 17-ft.-six-in. 
center console costs $3,143. 
Mark Twain Boats, Box 276, 
West Frankfort, Ill. 62896. 
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BY V. ELAINE SMAV 
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Two for the logs 
Homelite's new gasoline-powered mid-size chain saw, the 240 
(top), has a 2.4-cu.-in. engine, a vibration-isolation system, 
solid-state ignition, and automatic chain oiling. The 9.7-lb. saw 
comes with a 14-in. guide bar ($240), a 16-in. bar ($250), or an 
18-in. bar ($270). Stihl's 009 (above) is the quietest chain saw 
available (96 dBA at 8,500 rpm), says the company. Engine 
displacement: 2.3 cu. in.; weight : 7.9 lbs.; bar length: 10 in.; 
price: $150. An automatic chain oiler is standard. 

Ball-point hex key 
Socket screws can be tricky 
to turn if access is limited. 

Balldriver tools (L-wrenches, 
screwdriver-style wrenches, 

power-tool bits) can turn 
them at angles up to 30 de

grees. Maker: Bondhus 
Corp., Monticello, Minn. 

55362. 
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Handle with curves 
A specially curved handle 
makes this hammer easier 
to grip and control. Result: 
greater comfort, less fatigue, 
faster work, says Easco 
Tools, Inc. (6721 Baymeadow 
Dr., Glen Burnie, Md. 21061). 
Its new Hand-Tastic hammers 
are about $20 each. 

High-tech router 
A digital LED display on 
Black & Decker's electronic 
router shows depth of cut-in 
inches or centimeters. Dado 
finished? The spring-loaded 
motor and bit retract two 
inches so the router can sit 
flat on its base. It sells in 
stores for around $140. 

Real stud finder 
Electronic Stud Sensor from 

Zircon International (475 Van
dell Way, Campbell, Calif. 

95008) finds a stud by sens
ing a change in density of 

the wall material. (Most stud 
finders are magnetic and lo

cate the nails in the stud, 
which may be off center.) 

It's $20. 

Blade with abrasive 
Sand as you saw with San
blade from Energyworks 
Corp. (149 Fifth Ave., New 
York, N.Y. 10010). Circular 
saw blades (steel or carbide
tip) have side panels of alu
minum oxide guaranteed to 
last the life of the blade. 
Sizes: 51/2 to 10 in.; prices: 
$12.99 to $37.99 . 



IN HOME 
IMPROVEMENT 
BY SUSAN RENNER-SMITH 

Two-trigger shovel 
An extra trigger on the han
dle of this electr ic snow 
shovel makes attacking snow 
drifts easier. The triple-vane, 
foot-w ide impeller pumps out 
even the wettest snow with
out clogging, says K&S In
dustries (Box 612, Fort 
Worth, Tex. 76101). The 16-
lb. shovel costs about $140. 

Duct fan 
Designed for stubborn 
forced-air systems, the Ener
gaire boosts air flow to the 
room that's always too cold. 
The 30-watt fan installs easily 
in ductwork, says maker 
(Tjernlund Prod., 1620 Ter
race Dr., St. Paul, Minn. 
55113), and uses far less en
ergy than a space heater. 
$23. 

Skinny fridge 
It f its in a 28-in.-wide nic~e, 

yet GE's new 15-cu.-ft. refrig
erator stores as much food 

as a 30-in.-wide unit. The key 
is urethane foam- it insulates 

better than fiberglass, so a 
thinner layer can be used. 

The TBF15 also offers either 
a right- or left-opening door. 

-
--

Solar mounts 
You can install flat-plate solar 
collectors on almost any 
roof- despite pitch a11d orien
tati9n- with Soi-R-Mount. Its 
adjustable angles let you bolt 
galvanized-pipe legs (not in
cluded) to the collector and 
roof. About $34 f rom Solar 
Warehouse, 140 Shrewsbury 
Ave., Red Bank, N.J. 07701. 

Folding mirrors 
Open these space-saving bi
fold doors and get a bonus-
360-degree vision for groom
ing checks. Benchmark shat
ter-resistant mirrored doors 

· come with tracks and hard
ware for do-it-yourself instal
lation. General Prod. Co., 
Inc., Box 887, Fredericksburg, 
Va. 22401 . About $170. . 

... 

• 

Star light 
Developed for film sound 
stages, this low-voltage light 
gives superior color fidel ity, 
says Capri Lighting (7020 E. 
Slauson Ave., Los Angeles, 
Calif. 90040). Yet the 50-watt 
lamp generates little heat 
and uses 60 percent less en
ergy than regular track lights. 
It's $90 with transformer. 
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New 
IN 
ELECTRONICS 
BY WILLIAM J . HAWKINS 

' .. 

•.. ·.. 
··~ .. ,.. .. ,, ..... 

Remote computing 
Get to a phone and you can 
communicate with your com
puter-as long as you have 
this lexicon (8355 Executive 
Center Or., Miami, Fla. 33166) 
term inal. Everything you 
need is in one 81/2-by-11-inch 
box: 59-key keyboard, five
by-seven-dot matr ix printer, 
and full duplex modem. 
$1,195. 
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Talking sign 
A microprocessor and speech 

synthesizer are combined in 
this EXIT sign to determine 

what's wrong (power failure, 
fire, etc.) and tell you- in an 
authoritative voice- what to 

do in an emergency. It's 
about $250 from Exit-Us, Inc., 

Box 285, Easton, Conn. 
06612. 

Smart switch 
Use this wall switch to con
trol the lights in a room for 
one day, and it remembers 

all the on-off times to dupli
cate them later. Result: The 

internal microprocessor 
makes your home look lived 

in. The switch ($25 from 
Radio Shack) controls 1,1p to 

500 watts . 

Mini micro 
Two speeds, digital tape 

counter, built-in speaker and 
mike, automatic playl;>ack af

ter rewind, a4dible scan, 
auto-stop- and it runs on just 
two AA cells. More: The Nor

elco microcassette recorder 
easily fits in your palrn. 

•• -,.. __ 

It's $269. 

Electronic face 
Smile. Your face is recorded 
and " freeze-framed" on the 
video display. Then other im
ages are·superimposed on 
the screen: mustache, eye
glasses, hair styles. You get 
to see the way you'd look . . . 
before you look that way. 
The Matsushita un it is used 
in Japanese beauty shops. 

$10,000 TV 
There are only 100 of these 
30-inch Trinitron TV sets in 
existence. That's how many 
Sony made to commemorate 
its 35th anniversary. It's the 
largest direct-v iew Trinitron 
tube made- and the most 
expensive : $1 0,000 buys it 
(but that includes remote 
control). 
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FOR YOUR CAR 
BY ED JACOBS 

Swingin' spare 
Instead of crawling under 
your pickup to release the 
spare, with E-Z Spare you 
just release a latch, crank 

down the spare, and swing it 
out. Cook's, Inc. (600 Diagonal 

St., Algona, Iowa 50511 ), of
fers a 90-day warranty, 

claims easy installation. 
Price: $139.95. 

DIY wiodow tint 
The same vaporized-metal
co~ted Scotchtint Sun Con
trol film that architects USt:l 

on building windows to keep 
down air-conditioning <;osts 
is availabl~ in DIY kits for 
cars and RV's. Kits cost 
$~9.98, and 3M says installa
tion requires only a few sim
ple tools. 

Heating cushion 
Kar Heat Kushion was de
signed by a physical thera
pist to relieve aching backs 
and tired muscles. It plugs 
into your cigarett~ lighter, 
has two heat ranges, thermo
static control, and a remov
able, washable cover. It's 
about $40 from KHK, Inc., 
Box 1616-BP, Alvin, Tex. 

Map light 
The Copilot low-energy halo
gen light plugs into your ve

hicle' s cigarette lighter. Its 
flexible neck can be pivoted 
in any direction so the light 

won't disturb the driver. 
Price: $14.95 at stores or 

from Osram Sales Corp., Box 
7062, Newburgh, N.Y. 12550. 

Foam body filler 
Polycell 500 is useful for re
pairing rusted body panels, 
but it can also be used as a 

filler to elimi11ate rattles and 
vibrations, according to W. A. 

Grace & Co. The foam ex
pands as it cures and is said 
to be workable with ordinary 

tools. Price: $9.95. 
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Instant chains 
Slippery roads? These re
mote-controlled units drop 
down to whirl their chains 
under your driving t ires and 
boost traction, then retract 
when not needed. They're 
made for pickups and larger 
trucks by AB Tydraul, Box 
1063, 581 10 Linkoping, 
Sweden. 



Grab the popcorn: Lots of 
new machines mean a new 
era in video entertainment 

By WILLIAM J. HAWKINS 

Look close. That record of Saturday 
Night Fever has all the songs from the 
movie. Wait. Look closer- that record 
is the movie. 

It's a videodisc. Not only does it con
tain a so'Ulld track- it also contains 
the picture. Place it in a videodisc 
player connected to your TV set, and 
you get to see full-color, uncut, com
mercial-free movies-and more. Until 
recently, only two machines- Magna
vox and Pioneer- have been avail
able. But by the time you read this, 
over a dozen manufacturers should 
have units on store shelves, and many 
other makers plan to have systems 
within the next year (see ta'Qle) . . 

Sound good? It does to me, but for 
some, the jury is still out. They argue 
the price is too high for what you get, 
and stiff competition from videotape 
recorders, as well as incompatible disc 
formats, have helped confuse and 
alienate potential customers. True? 
Well, there's only one way to decide
and that's to see what the new players 
have to offer. 

What you get 
They're players only. Videodisc ma

chines can't record. You buy a prere
corded video record- as you do an 
audio record- place it in the player, 
and watch its picture on your TV. 

Prices for the new players range 
from $430 to $770 depending on the 
format, which determines the possible 
features. The format of the player is 
the technical way the video informa
tion is extracted off the disc. There are 
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new alternatives 
to movies at home 

currently two types: LV (laser vision) 
developed by MCA and Philips, and 
CED (capacitance electronics disc) by 
RCA. A third system, VHD (video 
high density), designed by Matsushi
ta, JVC, and GE, is planned for June 
1982. 

The formats are incompatible- you 
can't buy an LV record and expect it to 
play on aCED machine, or vice versa. 
And, as you can see from the table, 
even manufacturers are divided over 
which system is best ["Video-disc 
Players," PS, July '80). The fact is, 
each format has its own advantages. 

The LV system, for example, uses a 
laser beam oflight to "read" the infor
mation. Nothing mechanically 
touches the disc, so there's no wear or 
loss in picture quality over time. And, 
because of the way infortilation can 
be placed on the disc, the unit has 
many special-effects capabilities. 

Controls on the M;:tgnavox player, 
for instance, allow you to vary the 
speed- forward or reverse- from 16 
times normal down to still frame. And, 
in the still-frame position, it will hold 
o~e frame of the disc rock -steady on 
the screen for as long as you like. 

The Pioneer laser disc player does 
that and a bit more. Each frame on the 
disc is electron!cally encoded with a 
number. That allows you to instantly 
find and display any frame at any 
time. To do it, you enter the frame 
number on a numeric key pad on the 
player and push a SEARCH button. In 
seconds the frame pops on the screen. 
It could be a picture of Bo Derek from 
her latest movie. Or, perhaps not as 
interesting but a lot more informa
tive, it could be a chart of drill sizes 
from a how-to program disc. Sears has 
recently put its entire ca,talog on a 
disc. Pick one frame to see the newest 
radial-arm saw; press PLAY to see it in 

action. The same idea is 11sed for musi
cal-concert discs: Each song can be 
chosen with a CHAPTER number but
ton. 

All this gives the LV machines 
great possibilities for a variety of 
future uses. There is a drawback, how
ever: cost. The LV machines simply 
are more expensive than CED play
ers- and low cost, along with simple 
operation, is the main idea behind the 
CED design. 

The CED units are basically no 
more complicated than an audio · 
record player. A turntable spins the 
record, a stylus tracks the grooves to 
extract the audio and video informa
tion. (The stylus is rated for about 500 
plays and can· be replaced in minutes 
at home. Cost: about $75.) 

The only delicate piece in the sys
tem is the record itself. Scratches or 
fingerprints could destroy your movie. 
To prevent it, the CED records come in 
a permanent plastic jacket. You slide 
the record- jacket and all-into the 
player. Then you pull the jacket back 
out. The record automatical~y stays in 
place on the internal turntable. 

Because it is a record-in-a-groove 
system, you can't instantly scoot all 
over the disc. It takes a bit of button
pushing. The basic RCA model gives 
you two fast-forward and two reverse 
speeds. But you don't see the picture 
while using the fastest speed (approx
imately 120 times normal). Instead, a 
visual indicator shows the approxi
mate minutes into the disc. The type 
of indicator used varies with the 
machine. Radio Shack, for instance, 
uses a sliding wand on a time scale 
(like tuning a radio). RCA, Zenith, 
and Sanyo use a digital display. 

Once you're near the area of the 
show you want, you can "home in" 

Continued 
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New videodisc players offer 
excellent picture and sound 
quality. Units simply attach 
to TV antenna terminals. 
(Antenna is automatically 
switched to TV when player 
is turned off.) Some units 
have separate audio and 
video outputs for higher
quality signals w hen used 
with a projection TV and hi
fi. A few offer stereo. Re
mote control is optionally 
available on some. Top to 
bottom are: Sanyo, Zenith, 
Radio Shack, RCA, Toshiba, 
Pioneer, and Magnavox. 
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Square plastic record jacket contains round CEO disc above. CEO 
machines, like this Toshiba, play an hour per side. The Pioneer LV 
system, right, gets a half-hour per side in the normal mode. 
Extended-play discs in the LV system get an hour per side, but 
only the fast-scan feature w ill work on these shows. 

with the slower-speed button (16 
times normal speed). Now you get to 
see the picture, and with practice, you 
can stop within a scene or two of where 
you wish to be. 

doubt in my mind that videodisc play
ers will survive alongside videotape
just as audio discs and audio tape 
recorders can be companions in a hi-fi 
system. But now we're in the midst of 
a Catch-22. Programming developers 
are waiting for more videodisc players 
to be sold before they begin producing 

more material, while videodisc buyers 
are waiting for a fuller library before 
they're willing to buy. And every
body's waiting to see what effect a 
third incompatible format will have 
this spring. Needless to say, for the 
videodisc to become a box-office 
smash, something has to give. .:!! 

There are some variations to all 
this. Some brands, such as Hitachi 
and Sears, have cut the fast search 
down to 60 times normal but allow you 
to see the picture in both speeds. And 
still others, such as Toshiba, have two 
slower speeds with visual search and a 
third high speed (130 times normal) 
you use with the digital display. 

Videodisc-p layer manufact urers- now and future 

Still-framing is a bit of a problem on 
CED machines since each revolution 
of the record contains four separate 
frames of picture information. The 
result on the Sanyo machine is a 
shaky still-framed picture (unless all 
four frames are nearly identical). The 
problem is solved another way by most 
other CED systems: they don't have a 
still-frame button. They have a PAUSE 

button that blanks the TV image. 

Are they worth it? 
Remember, videodisc players don't 

record. That makes videotape record
ers-available for about $100 more
their stiffest competition. 

But with the videodisc player, you'll 
save money later-on the cost of the 
disc. A first-run movie is about $30. 
That's not exactly cheap, but a prere
corded videotape of the same movie is 
at least twice that. Also, disc players 
offer more in special effects and, with 
the right discs, could be much more 
than just movie players. Instructional 
discs are available at present; future 
discs could mean an entirely new way 
of gaining information. 

All this will hang on the program
ming material available. There is no 
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Will electronic imaging and mag
netic tape replace silver-based 
film in the camera of the future? 
For the amazing developments in 
electronic still photography, read 
the article starting below. On the 
pages following, you' ll read 
about other fascinating develop
ments: the new superlenses
some here now and others to 
come; the handy little clamshell 
35's; the new flash units that tie 
into your camera's electronic sys
tems; and Kodak's new Ektaflex 
no-mess color-print system. 

PHOTOGRAPHY 

Pis!n-paper video printouts record standard TV images.off the air. Biofuel, Inc., is planning a similar consumer-model printer. 

Filmless cameras offer 
instant video snapshots
with low-cost home prints 

By JOHN FREE 

Sony Corporation chairman Akio Mo
rita stepped before a press conference 
in Tokyo this summer. Something big 
was brewing. Tables nearby creaked 
with hardware: large color-TV moni
tors, a compact electronic "black box," 
a tiny portable TV - plus what looked 
like 35-mm SLR cameras. 

First came a capsule history of video 

o= = == 

and photography. Then the news: "To
day we are announcing the world's 
first magnetic video camera," Morita 
said. Sony's newest miniaturized mar
vel is called Mavica. "We don't use 
film," he explained, holding up a cred
it-card-size package. "Instead we use 
this small Mavipak." 

Continued 
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Filml~ss video camera from Sony, called 
Mavica, looks like a standard 35-mm SLR 
but records images as video signals on 
tiny Mavipak magnetic discs (above, 
right). Mavica pictures (50 per disc) are 
viewed on TV through Mavipak playback 
adapter or converted to hard-copy video 
prints. Pictures can be sent by phone. 

Charge-coupled device (CCO) converts 
image from lens into electronic signal for 
storage on Mavipak disc. Prototype Mavi
ca has ceo with array of 570 horizontal 
and 470 vertical picture elements . 
CCO sensitivity is equal to 200-ASA 
film. Indoor/outdoor Mavica switch acts 
as filter to set color temperature. 

A Mavipak is a 1 %-inch-diameter 
magnetic disc that spins inside a Mav
ica camera (see diagram) to record 
"snapshots" as color video signals. A 
light-sensitive silicon chip converts 
images into signals. 

"We'd like to show you some pic
tures we took outside," Morita said. A 
Mavipak disc was slipped into the 
black box, a turntable-size playback 
machine. Purple, yellow, red, and 
white flowers flashed by on the moni
tors. Sony says it is also developing a 
hard-copy printer for permanent pic
tures. 

Mavica, called a "revolution in pho
tographic history" by Morita, won't be 
sold for 15 to 24 months. By then, you 
may see more still-picture electronic 
cameras. Major camera companies 
and other electronics firms are devel
oping filmless cameras, too. A related 
technology, portable VCR's and color
TV cameras [PS, Nov. '80], has 
already had a major impact on the 
eight-rom home-movie market. 

Sony says it is not attempting to 
replace conventional film photogra
phy. Instead, it hopes to create a new 
form of home entertainment. The 
Mavica announcement comes just as 
other photographic tech.lliques, not 
involving the electronic conversion of 
images but avoiding expensive silver 

RELEASE 
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,CII,~EI~A CIRCUIT 

-
MIRROR 

BATTERY 

MAVIPAK DRIVE 
MAVIPAK 

for film, are emerging ["Photography 
without Silver," PS, Dec. '80]. 

Steep hardware prices and limited 
picture sharpness compared with film 
could limit electronic photography 
based on standard-TV images. Sony's 
Mavica may cost about $660; the play
back unit would run about $220. 

Pictures themselves would be 
cheap. A Mavipak will cost about 
$2.65, so snapshots viewed on TV are 
only pennies each. There's no estimat
ed price yet for the printer. But ifSony 
adopts a plain-paper model, prints 
would be a fraction of the cost of stan
dard photo enlargements. 

How good are Mavica TV pictures? 
Sony says production models will have 
somewhat better pictures than its pro
totypes. These early Mavicas can cap
ture 350 picture elements- 350 lines 
of horizontal resolution- for each of 
the 483 scan lines on standard TV. 

ONE.CHIP CCD 
LENS 

That's just over 169,QOO picture ele
ments (pixels), short of the 210,588 
that each Vao-second picture frame in a 
broadcast-quality color-TV signal can 
carry. 

Even with picture-enhanced pro
duction Mavicas, this first electronic
photography entry can't approach the 
sharpness of film images. That would 
require storage of over a million pixels 
per picture frame. While Sony and 
other firma are developing high
resolution TV with this capability [PS, 
Nov.], special color-TV sets and pro
fessional tape recorders are needed. 

Sony has engineered its Mavica 
with top-grade cqlor sets in mind: An 
optical filter for the imaging (CCD) 
chip, similar to filters in ordinary one
tube TV cameras, break.s the lens 
image into separate color signals for 
processing by the camera's video cir-

[Continued on page 124] 
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take the guesswork 
out of indoor photography 

Olympus T-series flash system gives automatic exposures with a 
single on-the-camera flash and up to nine off-camera units. Sys
tem recharges in 0.2 sec., allowing use with motor drive. 

Mated to an electronic camera, dedicated 
units blink and beep for perfect shots 

By DAVE SAGARIN 

I have a new flash attachment sitting on my 35-mm cam
era. I turn it on, set the distance range, and ignore it. Any
thing the flash needs to tell me (such as when it's ready to 
flash), it can tell me in the camera's viewfinder. Anything 
it needs from the camera (such as a shutter-speed setting 
that provides good synchronization), it attends to by itself. 
It will automatically compensate for lighter or darker sub
jects, giving pretty good exposure anywhere within the 
range I set. Because it ties into the camera's electronic 
system, it is called "dedicated." 

Until recently, each dedicated unit was not only 
designed for a specific camera or camera system, but was 
made by the camera maker, and was carefully guarded by 
patents. Now, because of fl. Jap~nese court decision, such 
independent flash makers as Sunpak, Vivitar, and Metz 
have leaped into the dedicateq field, creating circuits that 
mate with those of the camer~s ·a,nd adding features that, 
often, aren't available in the cain~ta m;ikers' units. 

90 I POPULAR SCIENCE 

Let's examine the actual operation of one dedicated flash 
unit with one modern automatic camera: the Canon Speed
lite 199A with the Canon A-1. Clip the unit into the cam
era's hot shoe. Turn it on. When it is charged, a ready light 
glows and a little F (for flash, I presume) blinks in the 
viewfinder. The flash sets shutter speed (whether the cam
era is in aperture- or shutter-priority mode) at 1160 sec. 
This is the X-synch speed for this shutter; that is, the fas
test speed at which the shutter curtains are still fully open 
for an instant. (At speeds faster than this, the second cur
tain will have started to close before the first curtain is 
fully open, and the brief-duration flash can't expose the 
entire image area.) 

Select one of three distance ranges (near, middle, far) on 
the back of the flash. This will select an aperture setting for 
the lens, ensuring that neither too much nor too little light 
will be available for proper exposure over a given distance 
range. Once the range is set, any subject within that range 
(say, 31/2 to 15 feet from the camera) will be properly 
exposed. The automatic operation of the flash will compen
sate for variations of distance and brightness within the 
range. 

The viewfinder displays the aperture and shutter-speed 
settings. After each flash, the F will blink when the unit 
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has recharged. So, after having made just one setting-the 
distance range- you no longer have to look at or think 
about the flashes (unless you wish to move much closer or 
farther away). A confidence light glows green on the flash 
unit after the shot to confirm that illumination has been 
adequate. 

When a camera manufacturer makes a dedicated flash 
for its own camera system, it can hard-wire the features; 
the flash need work only through one hot shoe and mesh 
with one electronic system. lmagine the difficulties of mak
ing dedicated flash units that, to be profitable, must be sold 
at prices lower than the camera makers', offer at least com
parable features, and work with a number of staggeringly 
different designs. Nonetheless, the independent flash mak
ers have done just that, though in different ways. 

One of the most interesting of the "multi-dedicated" 
flash systems is the 3500 from Vivitar. You buy two pieces: 
One is the basic electronic-flash unit; the other is the mod
ule that fits your automatic camera. The mediating circuit
ry is in this base module, and the camera clips into it. One 
clever feature of the 3500 is the audible ready signal (a 
little "beep-beep") and audible confirmation of flash (a 
steady beep). These are useful whether or not this infor
mation is also displayed in your viewfinder. 

Vivltar's 3500 flash (top) fits all major SLR's, offers many ac
cessories: HVP-1 battery pack, lens filter adapter, MFS-1 mac
ro flash sensor (on lens), remote flash trigger, pistol grip, 
Charge 50 with power supply, nicad battery pack, regular and 
wide-angle filters, diffuser, camera adapter modules. Sunpak's 
Auto Zoom 3600 system (above) works with most SLR's. 

Sunpak meets the challenge of dedication in a similar 
way: with clip-on modules that mate the flash head with 
different camera electronic systems. Alfon, another inde
pendent, offers flash units that mate with all cameras but 
are more limited in their ability to operate all the systems. 

Continued 
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Evolution of the modern flash 
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The burst of light called electronic flash results when high
voltage DC is dumped into a gas-filled tube from a capacitor 
(see drawing). Early units charged up the capacitor; you 
pressed the shutter release and got a full-power discharge. 
The first level of control over the light output came from using 
banks of capacitors-you switched in one-fourth, one-half, or 
all of them to get a proportional flash. That's still how it's done 
in studio-size units. But little shoe-mount flashes don't have 
room for banks of capacitors. They achieve a measure of con
trol by adding a light sensor. When sufficient illumination has 
been given to the subject, the sensor diverts the balance of the 
charge away from the flash tube. This wastes power, of 
course, because you are still fully discharging the capacitor 
with each shot, and have to wait for the full recycle time 
before taking another. 

Using small electronic-flash devices of this type was very 
complicated for the advancing amateur, however. There were 
a number of calculations that had to be made, including the 
use of guide numbers, aperture and shutter-speed settings on 
the camera, as well as aperture and film-speed settings on the 
flash unit. If the subject was moving, aperture changes had to 
be made to accommodate varying distances. Bounce flash, 
frequently a more pleasing type of lighting, was still more 
difficult for the amateur to use, what with varying reflectivities 
of walls and ceilings and varying distances to them. 

The thyristor circuit, along with other refinements, gave us 
the present generation of "automatic" flash units. It permits 
dumping the excess charge back into the capacitor. Less
than-full-power flashes are of shorter duration, use only the 
power required, and offer shorter recycle times. Another fea
ture of these units is "confirmation,'! usually in the form of an 
LED that glows when enough light is returned from the sub
ject for proper exposure.-D. S. 

A caution here that concerns all units: Before you buy an 
independent flash unit for your modern SLR, read its 
instruction manual to make sure that it will do all the 
things you wish it to. 

It isn't just little shoe-mount units that are dedicated. 
The Metz 45 CT-5 and 60 CT-2 are powerful "potato-mash
er" units (named for their appearance, you understand) 
commonly used by wedding photographers and journalists 
who need more power, faster recycling time, and more 

. flashes- and who are willing to pay the price in cost, awk
wardness, and weight. The Metz units employ multi-pin 
connectors (different versions for different camera sys
tems) and have a microprocessor and associated hardware 
built in. This, in conjunction with the connector cords, 
provides dedication with a number of popular 35-mm SLR 
models. 

What can you expect in future systems? The newly intro
duced Ricoh XR-7 camera provides an ingenious refine
ment in automation that suggests new directions: The lens, 
as you focus, tells the flash wpat the distance is, saving you 
the nuisance of setting it (and remembering to reset it 
every time you use the flash). 

Canon's introduction of an auto-focus zoom lens leads us 
to hope for automation of an angle of coverage of the flash 
for use with zoom lenses. Some present flash units do 
"zoom" to match the lens angle of view- wide or tele-but 
that's another thing you have to remember and do. 

The possibility of automation here has not been lost on G. 
Bruce Shomler, executive vice-president of Vivitar Corp. 
"The next step in dedicated flash units will be the increas
ing interchange of information among parts of the system,'' 
he says. For instance, the flash will match itself to the zoom 
setting of the lens, or the camera will warn you if you're 
trying to focus on an object too far away for proper illumi
nation. 

New flash developments, of course, depend to a large 
extent on new camera developments. Major changes in the · 
near future? Not according to Fred .Handsman, vice-presi
dent of Alfon: "The flash is limited by what the camera can 
do; we'll have to see a new generation of SLR's before we 
can add more features to flash units." 

Gary Stone, senior product manager for Sunpak, dis
agrees. For the future, he says, how about "utilizing laser 
technology for high-speed yet controlled lighting?" 

But closer in the evolutionary future, Stone sees smaller 
flash units: "Maybe even as small as a credit card ... with 
computers to provide all kinds oflighting control automat
ically, such as fill flash." In fact, says Stone, tomorrow's 
flash units may even "measure and control both light and 
exposure for the attached cameras." 11!1 

Some representative flash units-how they compare 
Moftl Price llultle nulllber llo. Dl 

11'11111 111111 dnipatiOII ($) (ft. It ASA 1 00) 111111'• DldlciDcl wltll Splc:lll fellum 

CAMERA MANUfACTURERS' DEDICATED FLASH UNITS 

Canon 199A 167 84 3 A-series 

Con tax TLA 30 166 100 2 137 MD, 139 TIL control' 

Mamiya MZ 18R n.a. 60 •• ZE-series Coupled lens info . 

Minolta 132X 80 104 2 XD and XG 

N'ikon SB-12 145· 80 8 F-3 TIL control 

Olympus T-32 154 104 3 OM-2 TIL control 

Pen tax AF280T 155 90 2 LX TIL control 

INOEPEIIDEIIT MANUFACTURERS' DEDICATED FLASH UNITS 
Alton 680 100 100 2 Canon. Nikon, Minolta. Pentax via direct setting 

Lenmar FFD40 65 80 2 Most major SLR's via modules 

Metz 45 CT-5 460 148 6 Canon. Contax/Yashica, Mmolta, Nikon. Olympus via adapter 
cables 

Sunpak 422 D 132 100 3 Most major SLR's via modules 

Toshiba 30TB-CD 100 100 3 Canon, Nikon, Minolta 

Vivitar 3500 135 80 3 Most major SLR's via modules 

*Throuj!h-the-lens control 
**Contmuous 
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Find out how easy it is to change the 
world! Send chedc Of' moftey order for S 7 
made payable to Minolta Corp. We'll 
send you a~ bookWt with 158 full
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Mail to: 
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P.O. Box 600. GMJen c-~ N. ~ 11530 

NAME (Pf.EASE MINT} 

ADDRESS 

CITY 

STATE ZIP 
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4;)~7 Minolta Corporation 
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New from Kodak: 

Just load, soak, laminate, and peel. No 
plumbing, mixing, or print washing 

By JOHN FREE 
PHOTOS BY JOHN KEATING 

Expose a film sheet. Soak it in a developer for about 20 
seconds. Sandwich the film to print paper. Wait six to 15 
minutes. Presto: Peel off a sharp, saturated-color photo
graphic print. 

Sound familiar? Like, for instance, a slow-poke instant 
camera? 

YELLOW IMAGE-fORMING LAYERS 

MAGENTA IMAGE-fORMING LAYERS 

CYAN IMAGE.fORMING LAYERS 

SUPPORT 
IMAGE·R£CliVING LAYER 

YELlOW .. AGE-fORMING LAYERS 

MAGENTA IMAGE·FORMING LAYERS 

CYAN IMAGE.fORMIHG LAYERS 

SUPPORT 

SUPPORT 
IMAGE·A£CEMNG LAYER 
YELLOW IMAGE-FORMING LAYERS 

MAGENTA IMAGE·FORMING LAYERS 

CYAN IMAGE-fORMING LAYERS 

SUPPORT 

EXPOSE 

I I I I I 

FILM ~.,_.:'lVI' ... ~-· -..... ~· ---.. ~ ~--l : · .. ·::\• - ~ ·•. :·· ' • : 
' . ,. . . 

FILM 

·- ·-·- - -· FILM 
! il · .•: 

NEGATIVE PRODUCT USES NEGATIVE EMULSIONS 
REVERSAl PRODUCT USES REVERSAl EMULSIONS 

A 

I 

c 

Ektaflex PCT (photo color transfer) film is exposed in a color 
enlarger (A), activating emulsion grains in separate yellow, 
magenta, and cyan image-forming layers. Film is then processed 
in activator solution and laminated to receiver paper (B). Activa
tor fluid produces oxidized developers in each color layer that 
react with dye releasers next to each exposed spot. Further reac
tions free colored dyes that move through film structure, creating 
an image on the print that's chemically fixed in place (C). 
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It should. This is the processing sequence for Kodak's 
revolutionary new Ektaflex system that makes color en
largements from negatives or slides. It draws heavily from 
instant color-film technology (see figure, left). 

Based on a $135 printmaker machine, special films, 
paper, and chemical activator, Ektaflex lets darkroom hob
byists turn out pro-quality color prints quickly. It's a one
dip process that transfers dye images in the film to special 
paper. 

There are no critical processing times and temperatures 
or long mixing of chemicals-steps that have discouraged 
amateur photographers from color processing. With Ekta
flex you don't even need running water. What you will 
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need, though, is the know-how to juggle color filters, expo
sure times, and f-stops to expose the film in your darkroom. 
You'll have purple or green test prints until you acquire 
the knack of accurate color balancing. 

But Ektaflex is forgiving. "Everything is about," says PS 
Picture Editor John Keating, referring to its time and tem
perature tolerances. "That's the beauty of it." 

This relatively simple and speedy processing is costly
some 40 to 100 percent more than other home color-print 
methods. A three-quart bottle of activator , good for 75 
eight-by-10-inch prints, is $8.90. Paper is 34 cents a sheet 
in 100-sheet packs at t his s ize. Film the same size is $1.58 
per sheet in 100-sheet packs. 11!1 

Finished prints, such as portrait of woman 
at left and PS Art Director Dave Houser's 
classic 1960 MGA 1600 (below), exhibit 
bright, accurate colors. 

Printing sequence starts w ith exposure of one of two Ektaflex 
films to either a color negative or transparency (1 ). Numbered 
glow-in-the-dark handle on the model 8 printmaker immerses 
exposed film in tray of activator solution (2). After 20 seconds 
the f ilm and a sheet of Ektaflex paper (loaded on top of the 
printmaker earlier) are laminated together: Turning a handle 
and pushing film-advance knob advances both sheets through 
rollers (3). Dye image in film is transferred to paper; after 
about six minutes the print is peeled off (4). A small fan or 
hair dryer speeds three-minute drying time. Highly caustic ac
tivator flu id should be loaded into printmaker using rubber 
gloves. safety glasses. and darkroom apron. Activator lasts a 
year if it is loaded back into the bottle through a valved drain 
tube. Use in the tray cannot exceed 72 hours. 
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COLOR PAINnNG 8Y KIRON 

Now they're designing 
the next generation of 

HELICAL FOCUSING 

# 3 ZO<IIM CAM SLOT 

Kiron's 30- 80-mm f/3.5-4.5 macro-zoom 
lens typifies new breed of moderately 
priced moderate-wide-angle-to-tela 
lenses. As outer zoom sleeve is pulled 
back (toward 30-mm focal length), lens 
group # 2 moves forward in complex 
cam-guided nonlinear path. When zoom 
sleeve is pushed forward (toward 80 
mm). lens group moves back. Turning 
knurled focusing ring moves the whole 
sleeve, along with front master group, 
in helically threaded mount: forward for 
close focusing, back for infinity. The 
lens has variable focus- the focus shifts 
as it 's zoomed, and lens must be refo
cused. By strictest standards, it is thus 
not a true zoom. The f/3.5-4.5 indicates 
variable aperture, changing with focal 
length. " Variables" are for economy, do 
not affect quality of optical performance. 



The zoom boom goes on, 
with new materials 
and new technologies 

By EVERETT H. ORTNER 

"We haven't made one yet-it's 1985 
technology- but with gradient-index 
glass you could replace the six ele
ments of a standard 50-rom-focal
length lens for a 35-mm camera with 
two elements," says Dr. Duncan 
Moore, associate professor of optics at 
the University of Rochester. 

"You're going to see bigger zoom 
spreads than ever in the not-so-dis
tant future-let's say 100 to 500. And 
you'll see zoom mirror lenses of 400 
and 500 to 800 mm," says Ron Gel
man, vice-president of AIC Photo, dis
tributor of Soligor lenses. 

"It's our belief that plastic-and
glass hybrids, particularly employing 
aspheric elements, are the way of the 
future," says Lee Gopadze, product 
manager for optics of Vi vi tar Corp. 

"I don't think the world is ready for 
an injection-molded plastic zoom lens, 
but we're ready to take a look at some 
components, such as an aspheric ele
ment," says Dr. William T. Plummer, 
director of optical engineering for the 
Polaroid Corp. 

How close to reality are these pre
dictions? With minor exceptions, lens 
experts see two major trends in the 
next decade: 

• A continuation of the boom in 
zoom lenses, with a steady broadening 
of zoom ranges, and an accompanying 
lessening of interest in single-focal
length lenses. "Within five years, all 
your fixed-focal-length lenses, except 
for teles and superwides, are going to 
be collector's items," predicts Paul 
Ellis, senior vice-president of Kiron 
Corp., American subsidiary of the 
Japanese lens maker. 

• The development of extraordi
nary new materials and technologies 
that may make obsolete the glasses 
and technologies that go into today's 
fine lenses. 

Together, the continuing improve
ment of zoom lenses and the develop
ment of new ways of making them 
promise a generation of superlenses 
with capabilities that no expert dares 
to predict. "It's wide open," says one. 
"A new world." 

The world of zooms 
The current widest-angle zoom is 

the Sigma 21-35. The longest-focal
length zoom is Nikon's 360-1,200. 
The lens with the most extreme zoom 
ratio (6:1) is Nikon's 50- 300. If you 
could have one lens that would par
take of all those characteristics-

extend from superwide to supertele, 
and have a reasonably large aper
ture-you'd never need another lens. 
But you probably couldn't carry it. 
And you probably wouldn't want to 
pay for it. 

"We can design very exotic lenses," 
says designer Ellis Betensky. "The 
problem is designing them small 
enough, light enough, and inexpen
sive enough so the consumer will want 
them. When people are willing to pay 
$500 and up for extreme zooms, tell 
them to write in and we'll make 
them." 

Wide-angle zooms are a particular 
problem. "It's hard to correct the aber
rations of a superwide lens," Betensky 
says. "When you zoom them, the cost 
goes up, for a lens with a relatively 
limited demand." 

IIDiaphragms might be 
composed of liquid 
crystals, which darken 
with a low-voltage 
current'' 

Cost is a major factor, Ron Gelman 
of AIC agrees. Nonetheless, his com
pany has been able to bring in some 
astonishing performers at very rea
sonable prices. Among the newest are 
a 24- 45 and a 28-55, both with vari
able maximum apertures off/3.5- 4.5. 
Soligor also has an f/3.5 35-140- a 
pacesetter for the last two years, up to 
now the only lens on the market that 
can go from true wide angle to true 
telephoto. 

Another imaginative product is Sol
igor's brand-new Dualfocal line: non
zooming lenses with two focal lengths. 
The advantage: economy. For not 
much more than you'd pay for a 28-
mm lens, you also get 35-mm. With 
the 85, you also get 135. And, says 
Gelman, "We're working on combin
ing wide angle and telephoto in one 
lens. You'll be seeing it in the 
future." 

You'll also be seeing, it seems like
ly, zooming "cats"-catadioptric 
lenses combining mirror and refract
ing elements. Pentax will be first, this 
coming spring, with an f/8- 12 400-
600-mm zoom cat. How it works has 
not been revealed, nor has its price
"probably an arm and a leg," ruefully 
says Barry H. Goldberg, Pentax man
ager of national consumer affairs. 

Why a cat? Cats pack an enormous 
number of millimeters of focal length 
into a compact, if fat, package. Their 
principal disadvantage: a fixed (dia-

phragmless) and usually small maxi
mum aperture. 

Although lenses are a sensational 
bargain in today 's inflationary 
world- better and smaller, and at 
prices generally very close to what 
they were 10 years ago- there's no 
question that as they grow more com
plex, they also cost more to produce, 
unless ... 

Unless cheaper and simpler 
materials and technologies become 
available. In this connection, two 
words spring to the lips of many lens 
experts: "aspherics" and "plastics." 

For hundreds of years, glass lenses 
have been produced the same way: by 
grinding. But grinding in the tradi
tional way, by passing an abrasive 
material over glass in a spherical arc, 
produces a lens with a spherical sur
face. And spherical surfaces produce 
spherical aberrations- light rays 
passing through the lens in any place 
but the center come to a focus at a 
point nearer the lens than on-center 
rays. Aspheric lenses-typically with 
flattened outer surfaces around a 
spherical center-solve the problem 
and eliminate the need for the extra 
aberration-corrective elements that 
spherical lenses need. But aspherics 
are expensive-it wasn't until 1965 
that Leitz discovered how to mass
produce them (for its famous and cost
ly 50-mm f/1.2 Noctilux). 

Aspherics can be molded, however, 
as simply as any other shape-in plas
tic. Indeed, reports William Plummer, 
Polaroid has even molded double 
aspheres- lenses with two aspherical 
surfaces-for night-vision devices . 
And Polaroid is talking to camera 
companies right now about making 
components for their lenses. "We're 
looking at the possibilities of glass
and-plastic hybrids," says Eugene F. 
Marckini, Polaroid's manager of com
mercial optics. "In a zoom lens, with as 
many as 18 glass elements, aspheres 
might eliminate several elements." 
Also, says Marckini, the ability of a 
plastic lens to be fashioned for me
chanical as well as optical service
with notches and grooves-gives it an 
extra value. "That's being considered 
by a lot of people." 

Is there a problem of lens expansion 
and contraction with temperature 
changes? Not up to 160 deg. F, says 
Plummer. What about scratches? Not 
inside a lens barrel, he says. 

"Plastics have their place," says 
Nikon's Richard LoPinto. That place 
up to now is in the polycarbonate 
external barrel and diaphragm ring of 
Nikon's inexpensive Series E lenses. 
Only glass, says LoPinto, can offer the 
speed and quality of Nikon's two new 

Continued 
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New hot zooms scheduled for introduc
tion by Tokina include (left) f/3.5- 4.5 35-
200-mm for extraordinary zoom ratio of 
5.7: 1. It's 4.8 in. long, weighs 26 oz. At 
right : f/4- 5.6 50- 250 zoom is 5.4 in. long, 
weighs 22 oz. Prices: not yet set. 

refraction varies . . . within the lens, 
and the light ray can go in a curved 
path between surfaces." Result: "A 
part of the aberration correction can 
be done internally, reducing the num
ber of elements in a sophisticated lens 
system." 

The . glass is prepared by ion 
exchange. Moore puts a cylinder of 
glass rich in, say, sodium in a hot bath 
with melted lithium bromide. In a few 
days, lithium ions diffuse through the 
glass, replacing sodium. Moore cuts a 
lens blank out of the cylinder, grinds 
and polishes it, and an extraordinary 
product with new properties has been 
created. Will you see it in an Ameri
can lens? No, says Moore. "We have no 
way of transferring the technology in 
this country because there is no indus
try here now making high-technology 
lenses." But Japan will have a gradi
ent-index lens by 1983, he says, from 
Canon or Pentax. 

What else does the future hold in 
store? Radically new non-mechanical 
diaphragms, predict the experts. For 
example: 

• They might be made of photo
chromic glass, like the Corning Sun
Sensor material, automatically light
ening in darkness, darkening in 
bright light. 

• They might be composed of liquid 
crystals, which darken with a low
voltage current (although right now 
they don't get light or dark enough). 
"A lot of work is being done on this, 
both in Japan and the U .S.," says Viv
itar's Lee Gopadze. 

• They might be controlled by tiny 
flat linear motors in the lens itself, 
suggests Alan Kessler, Soligor prod
uct manager. 

For lenses in general, Ron Gelman 
of AIC Photo sums up the future best: 
"Every time I have a meeting with the 
president of my company, he starts off 
by asking, 'Well, when are you going 
to have a 25-to-400-mm lens I can sell 
for $150?' " 11!1 

Unique zoom cat by Pentax covers 400-
600-mm range. It has va riable f/8- 12 aper
ture, measures four in. {at 400 mm), and 
weighs 26'/2 oz. It focuses to a close 10 
feet. Screw-in fi lters at rear control light. 
Introduction: spring, 1982. 

• 

Autofocus f/2 50-mm lens by Ricoh is self
contained. It's powered by two AAA cells, 
bayonets into Ricoh K-type mount. A 
switch permits disengaging AF system for 
closer focusing : 20 in. instead of 39. 

Fast 350-mm cat from Tamron has f/5.6 
aperture, continuous focusing to 43 in. for 
a 1:2.5 image-object ratio. It's three in. 
long, weighs 19 oz. Coming next from 
Tamron: a 1,000-mm cat lens that will 
double as a 20X-60x zoom telescope. 

Autofocus f/4 35-70-mm zoom by Canon 
uses "solid-state triangulation system." It 
measures light from subject on charge
coupled device, computes distance, and 
orders motor to focus lens. About $600. 

Two zoom champs 
are the Sigma f/ 
3.5-4 21 - 35-mm 
{widest-angle) list
ing for $600, and 
Nikon f/4.5 50-300 
{at 6: 1, greatest 
zoom ratio) with 
I ist price of $3,085. 
Nikon, like Leica 
and Olympus, 
does not have 
cost-saving vari
able maximum ap
erture. List price is 
often twice selling . pnce. 

Two-fers- two fo
cal lengths for the 
price of one-are 
featured in Solig
or's new Dualfocal 
lenses. The f/3.5-
3.8 28+35 wide 
angle lists for 
$179. The f/4 
85+ 135 telephoto 
is $199. Coming 
next: a Dualfocal 
wide-angle/tete 
combination. 
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Clamshell 
cameras 
go anywhere 

They're compact 
and cute, but don't 
think of them as toys 

By ED JACOBS 
PHOTO BY GREG SHARKO 

Most of us have done it: missed that 
once-in-a-lifetime shot just because 
we didn't have a camera along at the 
magic moment. 

There's no need for that. Handy lit
tle cameras have been around for gen
erations in various shapes and for
mats. The most popular, the 110 for
mat, spurred 50 million camera sales 
in its first five years. 

But while the 110 format delivers 
good pictures, anything a 110 can do, a 
35-mm camera can do better. The 
variety of cameras, accessories, and 
films available in the 35-mm format is 
staggering. And with four times the 
film area per exposure, 35-mm picture 
quality is vastly superior. 

Although camera weight and price 
once may have been 110 advantages, 
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Key to pocket 35's: 1. Minox 35GT with 
FC35 flash; 2. Olympus XA2, variant of the 
XA; 3. Fujica HD-S, weather-tight but not 
submersible; 4. Olympus XA with option
al flash; 5. Mamiya U, with self-timer; 6. 
Cosina CX-1 with CX-11 flash; 7. Cosina 
CX-2 with optional CX-W power winder; 8. 
Keystone Everflash 3570, with fixed-focus 
lens; 9. Hanimex 35 Micro Flash, wit h 
manual shutter; 10. Chinon Bellami, with 
optional flash; 11. Ricoh FF-1 s, with man
ual shutter control for flash. 

Comparing pocket 35's 
i '···. ' . ~ ... . .. .. ,. 

Chmon Bellami 4. 13 X2.48X 1.29 8.8 
Anniversary Edition 

Cosina CX·1 4.05x 2.60x l.67 7.6 

Cosina CX·2 4.05x 2.60x 1.67 7.9 

Fuj ica HD-S 5.50x3.16x2.46 15.2 

Keystone Everflash 3570 4 .88X3 .00X 1.88 9.0 

Hanimex 35 Micro Flash 4.00x 2. 78x 1.65 6 .7 

Mamiya u 4.53x 2.65x 1,88 7.8 

Minox 35 GT 3.94x2.40 x 1.20 6.7 . 

Olympus XA 4.00x 2.54x 1.60 7.9 

Olympus XA2 4.00x 2.60x 1.60 7' 1 

Quantaray Clamshell 35 4.25x2. 75x 1.13 9.5 
(not shown) 

Ricoh FF-ls 4.2 1 X2.56X 1.42 7.9 

they're fast fading. There's a new gen
eration of pocket-sized, full-frame 35's 
that's compact, versatile, lightweight, 
and protected from dust and weather 
so they can go almost anywhere. They 
can even cost less than some of their 
110 cousins. 

Inspired by the Minox 35GL in 
1976, this new generation ranges from 
35-mm box cameras to sophisticated 
electronically controlled models. One 
even has power-winder and deep-sea 
capabilities. Many professional pho
tographers carry them for spontane
ous "grab" shots when they don't feel 
like toting their heavi~r equipment. 
About the only thing that limits the 
versatility of the compact 35's is their 
noninterchangeable medium-wide
angle lenses. 

They're calleq clamshell cameras 
because they fold up, slide shutters, or 
close bam doors over their lenses for 
protection. The one non-clamshell 
here, the Fujica HD-S, has a water
tight case and a four-mm-thick. shield 
in front of the lens. But while you 
needn't fear raindrops, you can't take 
it underwater. You can take the Cosi
na CX-M down to 160 ft. It's really a 
CX-2 (the fancier twin of the CX-1) 
with a power winder, underwater 
housing, and special accessories. 

Another pair of look-alikes is the 
Olympus XA and XA2. The more 
sophisticated XA is the lone camera 
with rangefinder foc4sing. The Quan
taray Clamshell 35 and Keystone 
Everflash 3570 have fixed-focus 
lenses; all of the others use distance
approximating zone focus with sym
bols or range marks. 

Flash 4nits for the cameras shown 
are almost evenly divided between 
built-in and accessory units. The Chi
non Bellami and the two Olympus 
models have side~mounted flashes; 
the other four use top-mounted 
units. 

Unless you have really large hands, 
you should find these cameras easy to 
ho~q and operate. Routine changes of 
some of the tiny controls can be a bit 
annoying, however. And some people 
aren't going to like the thumbwheel 
film advances on some c;1meras. 

Prices? Simpler cameras such as the 
preset-shutter Keystone and Quanta
ray list for less than $60. The Hani
mex 35 Micro Flash, with a manual 
shutter, is about $120. Sophisticated 
cameras with electronically con
trolled shutters, such as the Mamiya 
U and Ricoh FF-1s, list for $200 or 
more. But sizable discounts are avail-. 
able for most. 11!1 
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35 mm 25-400 1/8-1 /1,000 Accessory Zone Yes Yes No Ves $ 192 
F/2.8 

33 mm 25- 400 2-11500 Accessory Zone Yes Yes No Yes $152 
F/3.5 

35mm 25-400 2-l/500 Accessory Zone Yes Yes Yes Yes $ 199 
F/2.8 

38mm 64- 400 118- 1/500 Built-in Zone Yes Yes Yes No $?64.20 
F/2.8 

37 mm 100, 400 l /125 8uilt-m F1xed Fixed Yes No No $56.95 
F/ 5.6 

32mm 64-400 1/60-1 /180 Built-in Zone Manual Yes No No $119.95 
F/ 2.8 

34 mm 25-400 1/8- 1/500 Built-in Zone Yes Yes Yes No $ 199.99 
F/2.8 

35 mm 25-800 30-1/500 Accessory Zone Yes Yes Yes Yes $255 
F/2.8 

35mm 25- 800 10- 11500 Accessory Rangefinder Yes Yes Yes Yes $250 
F/2.8 

35 mm 25-800 2-11750 Accessory Zone Yes Yes Yes Yes $160 
F/3.5 

38 mm 100. 400 1/125, Built-1n Fixed F1xed Yes No No $59.95 
F/ 5.6 1/250 

35 mm 25-400 2-l/500 Accessory Zone Yes Yes Yes No $?21 
F/2.8 
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-hotter engines, softer rides 

Sleek new Liquifire model from John Deere has a new clutch 
(inset) that the company claims improves longevity and depend
ability. The clutch has fan vanes on the outer diameter to break 
up stable air. Deere says this creates a low-pressure area behind 
the vanes that pulls high-velocity air across the drive belt, low-

By HERBERT SHULDINER 

Once there were more than 100 snow
mobile makers. Now only five remain: 

... 
ering its temperature by 15 to 18 degrees. Thus belt life is length
ened. In addition, the new clutch spreads forces over a larger 
area to make the part more durable. The Liquifire has a 436-cc 
liquid-cooled engine and CD ignition; it's also quite a lightweight 
at 412 lbs. It has a 7.75-gal. fuel tank and costs $3,999 . 
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Bombardier (Ski-Doo and Moto Ski), 
John Deere, Kawasaki, Polaris, and 
Yamaha. These survivors offer a 1982 
lineup that features engineering inno
vations designed to overcome the dif
ficulties produced by the tightly en
closed engine areas needed to quiet 
these machines. New designs. provide 
better cooling for engines and trans
missions. This helps increase power 
and the longevity of the hard-working 
components. E 

Powerful Interceptor 550 has the most 
horsepower of any model ever offered by 
Kawasaki snowmobiles. Wide-tracked 
machine also has a new baffle system that 
channels cool air to clutch and transmis
sion belt to improve reliability. $3,799. 

Direct-drive transmission helps Polaris 
Cutlass SS get more pickup and, at the 
same t ime, better fuel efficiency. The Cut
lass SS is powered by a 432-cc fan-cooled 
engine and comes with a complete com
plement of gauges. Price is $2,749. 

New workhorse model from Bombardier is the Ski-Doo Nordik. 
It's designed for Arctic and deep-snow use. An extra-long 124-in. 
track gives it a ground pressure of only 0.357 psi, providing excel
lent f lotation in deep powder. The Nordik comes with a standard 
tow hitch for attaching an optional cargo-carrying toboggan. A 
368.3-cc fan-cooled twin cylinder powers the Nordik, and it has a 
gear rat io designed to provide more torque at low rpm. The 
Canadian-built Nordik model costs $2,599. 

Cutaway of high-powered Yamaha SRX500F reveals new long
travel rear suspension. Also new for 1982 on this model is a 
clutch with an open sheave cap to provide better cooling. Yama
ha also says clutch weights, pins, and collars have been changed 
to increase contact area. Displacement of the SRX engine has 
been increased from 440 cc to 500 cc for greater power, though 
Yamaha declines to specify actual horsepower. The Japanese 
import has a list price of $4,098. 

Copynghted matenal 



ou • • 10 
• 

The optical technology of 
Slim Jims Roof Prism Binoculars will open a whole new 

world of visual adventure for you. 
Wh~n you fi_rst lo?k through Slim Jims Binoculars, you 

will gasp 10 del1ght. You have never seen the world 
so close and so bright, and with every detail so clearly 
discernible. It will seem almost unbelievable to you that 

them into your pocket or purse. And you'll use them for all 
occasions when you want to see things really well· and 

close up - in the theater, in the great outdoors, 
and for any sports event. 

a binocular as small and as light could 
hold that much optical power. 
What makes this "miracle" 
possible? 
Roof Prisms: Breakthrough In 
Optical Technology. 
One of the most important developments in 
optical technology took place about fifteen 
years ago. German optical scientists had 
been working for years on a totally new con
cept in binoculars. After many unsuccessful 
designs, they finally succeeded in creating 
the roof prism binocular. 
The most visible difference between a roof 
prism binocular and a standard binocular is 
that of size and shape. A standard binocular 
has the ungainly "hippy" appearance that, 
for generations, had been associated with 
quality binoculars. The reason for this shape, 
and the substantial bulk and weight that 
go with this construction, is the way in 
which a ray of light passes through the prism 
assembly. In a roof prism binocular, the 
prisms are dovetailed in such a way that the 
axis of sight forms a straight line. ln accom
plishing that, it was possible to reduce sig
nificantly the size and weight of binoculars 
of any given powor. Or, conversely, with this 
advanced construction, ~ou can pack a 
whole lot more power an performance into 
a binocular of any given size and weight. 

Dovetailed prisms. 

But there are many other advantages 
to roof prism binoculars, as com
pared to standard binoculars, 
besides the economies in bulk 
and weight. Here are some of 
the most Important: 
• lmagiaualitl is substantially 
improv over he entire area of 
the visual field. • Luminosity is 
greatly enhanced. • Resolving 
~is substantially sharpened . , 
.-vieWing area ismuch increased. 
• Chromatic correction is brought 
to near perfection . 

So, quite obviously, the development of 
the roof prism binocular was a great im
provement, you might even call it a "break
through". But there was one thing very 
wrong with it: German roof prism binoculars 
were so expensive that almost nobody 
could afford them. They were something 
for the super rich. 

You Get Every Quality Feature. 
Here are some of the quality features 
that you will get with 8x21 Slim Jims 
Binoculars: • Rugged construction, 

sealed against dust and moisture. 
• All optical precision elements are 

hard-coated for maximum light trans
miSSIOn and for protection against 

Slim Jims are so 
small that they fit 

easily in your coat 
pocket, and they 

weigh just 9 oz. Yet 
they pack the "op
tical wallop" of bi

noculars twice their 

scratches. • Chromatic correction is 
perfect. • Absolute ..Qianarity (absence 
of " pincushion" anCf"doughnut") and 
perfect alignment. • Superb resolving 
~and contrast. • -center focus 

wlffidTOpter adjustment . • Fold-bac~ 
rubber eyecups give max1mum 

viewing angle to eyeglass wearers. 
• Amazjng wide-an~field of size. This is made possi

ble by the advanced technology of roof prisms. 
360feet at 1,000 yards! 

The Resourceful Japanese Made Roof 
Prisms Practical. 
That's where the resourceful Japanese made 
their move. They had already established a 
great tradition in optical excellence. They 
had bested their German teachers in micro
scopes, telescopes, and 35mm cameras. So 
now they directed their talents to the further 
improvement of roof prism binoculars. One 
of Japan's finest optical designers developed 
a line of roof prism binoculars that in mec
hanical detail and optical performance com
pares favorably with its German prototype. 
We import these superb binoculars into the 
United States and distribute them in this 
country. Our customers quickly nicknamed 
them Slim Jims. The name is appropriate 
and it stuck. It expresses well the slimnes~ 
of the lines and the elegance of the styling. 

All This At An Unbelievable Price. 
The best surprise, perhaps, about Slim 
Jims is the price. In performance, con
truction, and appearance, Slim Jims can 
hold their own with their German counter-

ow s 
superb production and control tech

nology of the Japanese manufacturer, by 
the large production runs, and by the fact 
that we import these binoculars directly 
and sell them directly to you, the ultimate 
user. We eliminate approximately three 
layers of profit . But there is not the slight
est compromise with quality. Slim Jims 
Bx21 are as good as any roof prism binoc
ulars you can buy - at any price! 

Slim Jims are "8x21 " binoculars. People You can buy 8x21 Slim Jims with full con-
often ask us what the numbers mean. "8" fidence. Take them to the theater, to any 

refers to the magnification. It means SIJOrts event, and to the great outdoors and 
- -- that everything looks eight use them at our risk . You have unques-

ti mes as large as it would tioned 2-week return privilege and 1-year 
through the naked eye, or guarantee for manufacturer's defects. 

that it looks as though There is so much to see out·there, so many 
you were eight times sparrows and other birds to observe and 

closer. " 21" is the so much else to enjoy. Why should you 
diameter of the objec- deprive yourself of all that visual. adventure 

tive lenses in milli- for even another day? Order your Slim 
meters. It is a measure Jims Bx21 Binoculers today! 
of I u minos it y ~~'''·""'iW"'i'~'~'"''=<~"'!"'!"'="!':l1=•;;"":lf!ijl'"'~"''"'~;ffi=:$.-=•<:::>'!it':~,w<'',·@w.,,~._ . :::;;:s:=::s:&SS.~ .... =!-~~«-:.JS::SS.:«!~..-.·.·:~~.~""'«·.v.~:l~ 0'9-,w:&.~~..:--:-m:;~,. ....,.;~~~ 

and of ability 
to view under 
poor I ight con

dit ions. Lightweistht 
8x21 Slim Jims are the 

~;>erfect binoculars for almost 
any activity and for almost any 
viewing condition. 
Slim Jims, as a result of their superb 
roof prism construction, are small 
and light. They measure only 4x3" 
and weigh just 9 ozs. You can slip 

FOR FASTEST SERVICE ORDER 

TOLL FREE (800) 227-3416 
In California Call (415) 433-7540 

Please give order#16608 and yourVisa/MC number 
and exp. date. If you prefer, mail Visa/MCauthori
zation or check for $99 plus $2.50 for post . /insur., 
plus sales tax for California delivery, to: 

PROfESSIONAL SHOPPER 
779 Bush St., Box 7584, San Francisco, CA 94120 
© Professional Shopper, 1981. 
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The air-injection reaction 
system controls emissions. 
If it malfunctions, it can 
also affect performance 

By RAY HILL 
DRAWINGS BY GENE THOMPSON 

You take your foot off the gas and your 
car backfires as if firecrackers were 
going off in the exhaust system. This 
and other problems can occur if the 
air-injection reaction (AIR) system 
fails. Little-understood but very im
portant, the AIR' components inject air 
into the hot-exhaust stream. This 
causes most of the unburned hydro
carbons to ignite, reducing the pollu
tion that leaves the tailpipe. 

When something goes wrong, back
firing, burned hoses, and poor engine 
performance can result. Inspecting 
the AIR system periodically can de
crease the chances of a problem occur
ring. And if something does happen, 
knowing how to trouble-shoot the sys
tem can enable you to fix it. Here's 
what you need to know: 

There are two kinds of AIR systems. 
One forces air into the exhaust with a 
belt-driven pump; the other uses 
exhaust-manifold vacuum to draw air 
in. If an engine doesn't need much air 
to meet emission specs, a vacuum sys
tem is used. If it needs a lot of air, a 
pump is installed. (Accompanying 
drawings show how the two systems 
differ.) Either system should be given 
a physical once a year, and at every 
tuneup. 

Checking a pump system 
Follow these procedures to inspect 

an AIR system that uses a pump: 
Look at the pump drive belt. The 
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Trouble-shooting your car's 

belt's sides and bottom should not be 
chipped, cracked, glazed, or frayed. 
Replace the belt if any of these prob
lems exist. Belt tension should be at 
the spec called for in the shop manual. 
If you don't have a belt-tension gauge, 
the belt should be adjusted so it 
doesn't have more than a total move
ment of Yz inch when grasped midway 
between two pulleys and moved up 
and down. 

Check pump output. Remove the 
outlet hose from the back of the pump. 
Hold your hand near the pump outlet. 
With the transmission in park (neu
tral with a manual shift) and the 
parking brake on, have a friend start 
the car and accelerate engine speed to 
about 1,500 rpm. You should feel air 
coming out at idle, and the flow should 
increase in strength when the engine 
speeds up. If this happens, reconnect 
the hose- the pump's okay.lfnot, and 
the drive belt is properly tensioned, 
the pump is bad. Replace it. 

(If your pump has the diverter valve 
attached directly to it, remove the 
valve's output hose from the check 
valve and check the output from the 
end of the hose.) 

When buying a replacement AIR 
pump, be sure to get one made for your 
car's make, year, and engine size. Dif
ferent pumps can put out different 
amounts of air. It's important that 
yours produces the amount the manu
facturer intended. 

(Instead of using a centrifugal vane 
filter, some foreign-car pumps may 
use a replaceable paper filter. This fil
ter should be replaced as recommend
ed in the car's service manual for opti
mal performance.) 

Inspect hoses. Check all air hoses 
that run from the AIR pump. Replace 
any that are brittle, severely cracked, 
or otherwise damaged. Be sure each is 

tightly connected. If a hose needs 
replacing, use only the special high
temperature hose made for AIR sys
tems. 

Look at all vacuum hoses. Most sys
tems have a single vacuum line that is 
connected at the diverter valve. Some, 
however, may have more than one 
vacuum line. Be sure that any vacuum 
hose is connected tightly at both ends. 
Replace a vacuum hose that is loose or 
damaged. 

Check the diverter valve. With the 
engine idling and at operating tem
perature, remove the vacuum line 
from the diverter valve. You should 
feel suction at the end of the line when 
you place your finger over it. 

If no suction is felt at idle, have a 
friend accelerate past idle. Some 
diverter valves do not get vacu\.!.m at 
idle. (If your diverter valve has more 
than one vacuum hose, check your 
shop manual to see which one triggers 
the diverter valve.) If there still is no 
vacuum, determine why. lfthe hose is 
okay, it may have been inadvertently 
attached to the wrong vacuum tap. Or 
if it's attached to the carb, the vacuum 
passageway in the carb may be 
plugged. 

Reconnect the vacuum line, and be 
sure all other lines are connected to 
the diverter valve. Disconnect the 
diverter valve's air-delivery line from 
the check valve. Hold your hand over 
the end of the hose and have a friend 
accelerate the engine to about 2,500 
rpm and quickly release the throttle. 
Air flow out the end of the hose should 
increase during acceleration and stop 
momentarily when the throttle is 
released. If air flow doesn't stop, the 
diverter valve is bad. You have to 
replace it. 

Inspect the check valve. With the 
output hose still disconnected from 
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the check valve, hold your hand over 
the valve opening while increasing 
engine speed moderately. If you feel 
hot exhaust gases coming out (don't 
burn your hand), the valve is bad. 
Replace it. If you feel nothing, the 
valve is okay. Reconnect the hose. 

Check the air manifold. Many cars 
use a metal manifold with a runner to 
each exhaust port. In others the air
delivery passageways are cast in the 
head. In those cars with the external 
manifold, inspect it and the runners 
for leaks. 

A leak will sound like an exhaust
system leak. If you have tn:)uble locat
ing it, spray soapy water around each 
air-manifold connection. A leak will 
cause bubbles. Tighten any connec
tion that's leaking. When spraying, be 
careful not to get any water in the AIR 
pump. 

If there's no leak at a connection, 
spray the entire manifold. On older 
cars the manifold tends to corrode, and 
eventually a hole can develop. Once 
you find the hole, you may be able to 
make a temporary repair by wrapping 
it with aluminum foil , held in place 
with a screw clamp. A permanent fix 
is to replace the manifold. 

Don't remove the air-injector mani
fold as part of a normal inspection. 
But if the car fail~ an emissions test, 
the engine is tuned prop~rly , and pre
vious checks reveal no problems, take 
it off and check for carbon buildup. 
Chances are it's clogged and is not 
allowing enough air to get into the 
exhaust system. 

Checking pulsed-air SV!?tems 
It's easier to inspect an AIR system 

that doesn't use a pump. Basically 
there are two types-those that use a 
single check valve, and those that use 
multiple check valves (see accompa
nying drawings). Inspection proce
dures are similar for both. 

Check the condition of the hoses. 
Replace any that are charred, cracked, 
or broken. Some of the hoses in pulsed
air systems may not use a hose clamp. 
If so, and the hose is.loose at its con
nection, you can probably tighten it by 
adding a screw-type hose clamp. 

Inspect the check valve. In a single
check-valve system, remove the hose 
fro~ the air-cleaner side of the check 
valve. With the engine idling, place a 
piece of paper over the end of the hose. 
Vacuum should hold the paper in 

. place. If not, the check valve is bad. 
Replace it. Accelerate engine speed, 
holding your hand over the hose open

Continued 
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The AIR system's job is to reduce emis
sions by injecting air (using a pump) into 
the exhaust stre~m . Th is oxidizes the 
unburned fuel, turning most of it into car
bon diox.ide and water. The AIR pump is 
belt-driven. A vaned wheel behind the . . 
pump's drive pulley acts as a centrifugal 
filter : Spinning vanes deflect foreign par
ticles away from the pump's inlet. A two
vane rotor spinning inside an elliptical 
housing draws in air and forces it through 
the pump outlet to the diverter valve, 
which, except during deceleration, directs 
the air through a one-way check valve into 
the exhaust manifold. (Without the check 
valve, hot exhaust gases could travel up 
into the AIR system, possibly damaging 
hoses and other components. Exhaust 
gases would also try to enter the system if 
the drive belt broke, or if exhaust pressure 
exceeded AIR pump pressure.) 

In some cars the AIR pump may force ajr 
into only the exhaust manifold, a.s it does 
in our example here. In others it may force 
the air into the exhaust manifold during 
engine warm-up, then to the catalytic con
verter after the engine reaches operating 
temperature. (A pressure-relief valve on 
the pump opens at high pump speeds to 
prevent too much air being forced into the 

AIR PUMP 

0 

DRIVE 
PULLEY 

exhj:iust manifold. In some cars the pres
sure-relief valve may be on the diverter 
valve instead of the pump.) Regardless of 
where the air goes into the exhaust 
stream, its job is the same: to oxidize 
unburned fuel. 

During deceleration the amo!Jnt of un
burned fuel in the exhaust stream 
increases considerably. If air were 
pumped into the exhaust then, backfiring 
would occur. To prevent this, engine vac
uum (which is strongest during decelera
tion) moves a diaphragm inside the diver
tar valve, redirecting the air from the AIR 
pump ~o the atmosphere. (In some cars, 
instead of directing the air to the O!Jtside, 
the diverter valve redirects it to the intake 
manifold or the air cleaner, leaning out the 
fuel mixture.) · 

The diverter valve is sometimes called 
an air-bypass valve, air-.management 
valve, air-switching valve, or gulp valve~ 
Most cars have only one vacuum line 
going to the diverter valve. Some later
model cars, however, may have more 
than one. In these, the diverter valve 
works the same way, but is triggered in a 
slightly different manner (check shop 
manual for vacuum-hose routing and 
method of triggering). 



ing at the same time. You should feel 
nothing. If you feel hot exhaust gases, 
replace the check valve. 

With a system that has multiple 
check valves, use a vacuum pump to 
check each valve individually, pump
ing up the vacuum to the amount spec
ified in the shop manual. If the pump 
reading doesn't decrease as specified, 
the valve must be replaced. 

Trouble-shooting 
Performing the preceding inspec

tion rituals once a year and at every 

tuneup will likely catch a problem 
before it develops. If not, diagnosing 
AIR-system problems isn't difficult. 
Some common problems follow, to
gether with explanations of what you 
should do about them. 

Backfiring during deceleration. 
This happens only with AIR systems 
that use a pump. It's a sure sign the 
diverter valve isn't doing its job
diverting the air away from the 
exhaust during deceleration. The 
amount of unburned fuel in the 
exhaust increases greatly during de-

TO AIR CLEANER 

AIR CLEANER 

.. CHRYSLER 

Some AIR systems do not use an air pump 
to force air into the exhaust stream. 
Instead, they let the vacuum in the 
exhaust manifold draw in air. The vacuum 
is created by negative exhaust-gas pulsa
tions, hence the term "pulsed air." Chrys
ler's system works this way: At idle 
speeds and just off idle, when vacuum is 
highest in the exhaust manifold, air is 
sucked from the air cleaner through the 
aspirator valve (which doubles as a check 
valve) into the exhaust manifold. At high-
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er engine speeds there is little vacuum in 
the exhaust manifold, but there is positive 
pressure from the exhaust gases rushing 
through the manifold. Th is closes the 
aspirator valve, preventing the hot gases 
from traveling up into the air cleaner. 
GM's pulsed-air system works in a similar 
fashion, except that instead of having one 
check valve, as the Chrysler system does, 
it has a check valve for each cylinder. The 
check valves are usually housed in a sin
gle unit, as shown at lower right. 

celeration. If air continues to be 
injected, combustion becomes strong 
enough to cause backfiring. Your job 
is to determine whether the diverter 
valve is bad or whether it's simply not 
getting a vacuum signal during decel
eration. 

To find out, remove the diverter 
valve's vacuum-trigger hose from the 
diverter valve. Attach a vacuum 
gauge to the hose. At idle or at off-idle 
the gauge should show manifold vacu
um. For example, if manifold vacuum 
on your particular car is 18 inches, 
then the reading at the end of the trig
ger hose should also be 18 inches. If 
the gauge reads correctly and the hose 
doesn't leak at the diverter-valve con
nection, the valve is bad. It must be 
replaced. If there is little or no vacu
um at the end of the hose, determine 
why (broken hose or loose connection, 
for instance). 

Frozen pump. Sometimes an AIR 
pump's bearings fail, and the pump 
seizes. If this happens, your only 
option is to replace the pump. First, 
though, determine whether or not the 
bearing failure was due to a faulty 
check valve. If the check valve is let
ting hot exhaust gases up into the 
pump, this will cause the new pump to 
fail, too. Bearings don't work well 
when their lube is melted away. 
Inspect the valve using the procedures 
mentioned earlier. 

Charred air-delivery hoses. When 
this happens, you know the check 
valve is bad-without even testing it. 
The hot exhaust gases are flowing 
back past the valve, burning the hos
es. Replace the valve, and replace any 
damaged hoses. 

Surging or poor performance. This 
can be caused by a lot of things- vac
uum leaks, poor compression, ignition 
problems, and so on. But if your car 
has a pulsed-air system, a faulty check 
valve or valves will allow exhaust gas
es to enter the carb through the air 
cleaner, causing poor drivability. E 

Draftproof for winter 
Now's the time to check for cold air 
leaks around windshield, windows, 
door handles, and weatherstripping . 
Close all windows and vents, then turn 
your car's heater-blower on high. Run 
water from a garden hose in a gentle 
stream over areas of potential leaks so 
that air bubbles can pinpoint them. 
Mark each with a piece of tape so you 
can seal it later when the car dries 
off. 
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Warning : The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 

RALEIGH GH 



In our September issue we kicked off a new 
series of home-improvement projects that 
create storage where none existed. These 
built-ins and add-ons can be adapted to any 
house or apartment that's short on closet and 
cabinet space. In this month's instal lment we 
focus on a room that can use all the storage 
space it can get-here are three different 
approaches to tucking things away in 
your kitchen. 

By AL LEES 

Those Mondrianlike doors on that colorful kitchen closet, 
facing page, aren't what you think. Only the two skinny 
ones are conventional hinged panels; the other two are 
spring-roller window shades- and one of them is mounted 
upside down (turn page for installation tips). 

My kitchen needed utility storage in a hurry, and 
because it's all very crisp and white I designed the simplest 
shelf unit I could, keeping the lines clean, but introducing 
panels of bold color. A honeycomb sheet-metal wine rack 
set the dimensions for the lower-left compartment- but 
posed a problem: This wall faces a sunny window, so the 
stored wine would have to be protected from the light and 
heat of direct exposure. Rigid panel doors on compartments 
of this size are clumsy- and cut off cooling air flow. Besides, 
racked wine makes a fine display when solar protection 
isn't required, so I wanted a cover I could quickly dispense 
with. A colorful shade, mounted backwards to minimize 
the roller, proved ideal. 

It then seemed logical to give the upper compartment the 
same treatment-except that my shelf unit stands eight 
feet tall, lifting a top-mounted roller out of reach. I con
tacted Joanna Western Mills (a manufacturer of quality 
window shades) for advice, and learned of its special kit 
that would let me mount this shade low and raise it with 
cords and pulleys, as I'm doing in the second color photo. So 
the two Joanna shades you see are: for the wine rack, a 
heavyweight, opaque textured vinyl called Stockbridge 
(the color is "toast"); the Bottom Up is a Viking custom 
shade in light gold. 

The problem with most built-in compartmentalized stor
age is complexity of construction. Here, I've kept the shelf 
assembly so simple you can do the whole job with hand 
tools. I used %-inch panels (particleboard for the uprights, 
plywood for the shelves), assembled with glued-and
screwed butt joints-no rabbets or grooves; and the struc
ture is tied into the end wall by means of metal L-brackets 
anchored with. expansion fasteners (Molly bolts). 

The %-inch-plywood doors for the two skinny compart
ments shouldn't be cut until the shelving unit is in place
you want a neat fit against that end wall. To avoid cutting 
hinge gains, I surface-mounted with brass flat-head 
screws- l 1/2-inch No. 6 for attaching the leaves to the edge 
of the particleboard upright. Note that the broom-closet 
door has no stop strip. It simply closes against two wall
mounted magnetic catches. II!J 
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Closetless kitchen offered ample cabinet space but no place to 
store mops and brooms, bulky appliances, cookbooks- or 
author's growing wine collection. Tucking super-simple rack in 
wall niche solved all problems. Note window-shade doors. 

Butt joints, fastened with glue and screws, simplified assembly 
of rack's 10 panels. Note that when shelves and uprights were 
painted, joint lines and edges to be glued were skipped (left). 
Plywood doors for right-hand sections use magnetic catches. 
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Sleek sides of this island face a dining area {upper pho
to); the business side (above) shows off its generous 
and handy storage. Drawing at left shows construction 



By RICHARD STEPLER 
PHOTOS BY JOHN KEATING 

This island is my kitchen's center
piece. Topped by a massive three-by
seven-foot chunk of butcher block, it 
holds a lot of cooking gear in two stan
dard kitchen base cabinets; one has 
slide-out shelves (lower photo, facing 
page) for handy storage of pots and 
pans next to the island's drop-in 
range. (We used custom-built cabi
nets; you could substitute knock-down 
versions [PS, Sept. '79], sized to fit 
inside the island.) 

The range is positioned slightly off
center to provide generous space for 
food preparation to one side. There's a 
six-inch overhang on one side of the 
island; with bar stools it doubles as an 
eating area. The island's sleek, off
white enameled sides face the dining 
area, screening the unfinished sides 
and backs of the cabinets within. 

Since the island divides the kitchen 
from our dining area, the chef isn't left 
out when dinner guests arrive. In 
keeping with the "stage center" aspect 
of the island, the work top is lighted by 
three 75-watt track-mounted flood
lights, controlled by a dimmer. 

Putting it together 
Construction begins with the 2x 4 

framing: We built it in three sections, 
shimmed and nailed square to the 
floor (see drawing). Next, we attached 
the butcher-block top; our supplier cut 
the range opening for us- highly rec
ommended since rock-hard maple is 
no joy to saw. Shim and level the top if 
necessary; this is especially important 
when you're installing a range that 
hangs from the counter top (you don't 
want your omelets to slip to one side of 
the pan!). Predrill holes for screws and 
attach the butcher-block top from the 
underside of the upper framing mem
bers. A power screwdriver such as 
Skil's Boar Gun ["Power Screwdriv
ing: The Best Way to Do All Your Fas
tening Jobs," PS, May] makes this 
task a lot easier. 

We faced both sides ofthe 2x 4 fram
ing with 1/2-inch-thick drywall. We 
reinforced outside corners with metal 
beading before we taped the drywall. 
(Tip: If you're not an experienced 
taper, a damp sponge helps to even the 
joint compound.) 

Next we pulled up old flooring and 
ran gas and electric service between 
floor joists. The two base cabinets and 
filler strips needed for the range go in 
next; we placed an electric outlet in 
one filler strip, convenient to the work 
area. The drop-in range really does
once it's hooked up to the gas line and 
plugged into a second electric outlet 
inside the island. 1111 

S IDE 
J_., Fl't...Y W . X 7 " X 49" 
4 ( 2 REQ' O) 

BACK 
~" P LV W 1 22" X 4 ·8 " 

S H 
~ ... 7 '' ',( 211" 
4 2 

( 7 R E Q ' OI 

7'' 

7 

-

By LOUIS HOCHMAN 

In today's compact homes, the old
time pantry has been eliminated. So 
canned and packaged goods must be 
stored in deep cabinets below and 
above counters and appliances, often 
forcing the hapless cook to crouch 
uncomfortably or climb a precarious 
step stool to reach needed items. 

Yet if you have a closet near the 
kitchen- or even a basement stair
you can convert the door into a ser
viceable mini-pantry by adding this 
shelf unit to the back surface. 

Mine has seven shelves spaced 61/ 4 

inches apart and is simply attached to 
the door with four wood screws 

through the back panel of %-inch ply
wood. Narrow plywood strips, nailed 
across the front edges of the shelves, 
create a lip that keeps stored items 
from being jostled off when the door is 
opened and closed. 

For easy cleaning with a damp cloth 
or sponge, you'll wan t to seal all sur
faces with varnish or a quality enamel 
before the unit is mounted. 

A major advantage of this type of 
shallow-shelf storage is that your sup
plies can be inventoried at a glance. 
Since everything shows, you can tell 
at once exactly what needs replenish
ing. You might even wan t to add 
smaller units to the backs of some of 
your cabinet doors. 1111 

Mounting an upside-down shade ~~[fj~:=:::~f 
The appliance rack that begins this section calls for a spe- ~uaLE 
cial shade since you can't mount a regular one upside 
down. The shade must be under constant tension, since it 
has only two positions-all the way up or down. Constant
tension rollers are available in custom lines, such as Joan
na Western Mills Viking ; Joanna calls this mounting a Bot
tom Up shade and offers a kit with brackets, pulleys, cord, 
cord cleat, and instructions. (If you can't find a local dealer, 
write Joanna at 2141 S. Jefferson St., Chicago, Ill. 60616.) 
Two metal clips snap onto the shade slat for attaching the 
cords. Cords pass up over their respective pulleys, 
screwed under the top shelf. One cord is long enough to 
pass across to the second pu lley, to join the first on its way 
down to the cord cleat where they're both secured. 
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SHOPTALK 

By AL LEES 

• 

Twelve books of Christmas 
' 

On the 12 days of Christmas, my true love 
gave to me (listed in the order the books . ' 
are seen above; all are paperbacks except 
those designated " hardbpund"): 

• One from Stephen Green Press, Box 
1000, Brattleboro, Vt. 05301 : Central Heat-

, ing with Wood and Coal by Larry Gay, 114 
pages, $8.95. The subtitle, "Using solid 
fuel for heat and domestic hot water," 
tells it. and author Gay-a technical con
sultant in home energy-has the right cre
dentials. 

• Two from Garden Way, Charlotte, Vt. 
05445 (each $8.95-. add $1 postage if 
ordering direct) : Build your Own Low
Cost Log Home by Roger Hard, 200 pages; 
and Low-Cost Green Lumber Construc
tion by Leigh Seddon, 164 pages. These 
books beat the high cpst of lumber. 
Whether you bui ld from scratch (fel ling 
and peeling your own trees) or from a pre
cut kit, the f irst covers all details of log 
construction. The second alerts you to all 
the advantages-and a few hazards- of 
building with native lumber from local 
mills, instead of costly kiln-dried. 

• Three from Sunset Books, Menlo 
Park, Calif. 94025: Do-lt- Yourself Energy
Saving Projects, 96 pages, $3.95; :Do-lt
Yourself Roofing and Siding, 120 pages, 
$4.95; and Basic Masonry Illustrated, 96 
pages, $4.95. The f irst reads like a summa
ry of everything PS has published in the 
past five years on how to increase your 
home's energy efficiency. It's a well-orga
nized manual of easy-to-do projects. The 
other two books are closer to the Sunset 
formula : lots of how-to sketches set off 
from a portfolio of glamorous color pho
tos of the results you can expect, if you 
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pay close attention to those instructions. 
• Two from Time-Life Books, 777 Duke 

St., Alexandria, Va. 22314 (both lavishly 
illustrated, 136-page hardbounds at 
$1 0.95): Fireplaces and Wood Stoves, and 
Porches and Patios. They're the latest in 
Time-Life's successf!JI Home Repai r and 
Improvement series, featuring those fa
miliar super-clear line drawings. The first 
book tells you how to heat efficiently with 
wood, how to buy and stack it- even how 
to build your own brick fireplace. The sec
ond heralds the return of the porch, and 
shows how to add one; or screen in the 
one you have; patios and decks are also 
touched on, as is outdoor furniture. 

• From the author, Charlie Pll.!mb, 731 
Sherman St., Denver, Colo. 80203: How , 
You Can Make Battery-Operated Clocks 
Easily, · 48 pages, $4.95. Here's a light
hearted but thorough guide to creating 
self-contained clocks of many designs
from scratch or by convertipg J:l variety of 
objects. My favorite is the qu intessential 
grandfather clock on the booJ<'s last page: 
It's a life-size, nattily dressed gramps, 
complete with w ig, fedora- and a gold 
watch. 

• From Consumer Guide, 3841 W. Oak
ton St., Skokie, IlL 60076: Complete Book 
of Prefabs, Kits, and Manufactured 
Houses, 160 pages, $l .95. More than a 
handsome catalog of factory-made 
homes, this manual offers tips on f i'nanc
ing and site preparation-plus a Sunset
like portfolio of color photos. 

• From Goodhe.art-Wi llcox, 123 W. Taft 
Dr., South Holland, IlL 60473: Upholster
ing Methods by Fred W. Zimmerman, 192 
pages, $12 hardbound. Created as an 
introductory text for vocational schools, 
this profusely illustrated book covers pro-

cedures for stripping and repamng 
frames, right through choosing and in
stall ing padding and fabric covers. Ignore 
those end-of-chapter review questions 
and it's a fine how-to book for the home 
workben~h. 

• From Tab Books, Blue Ridge Summit, 
Pa. 17214: Designing and Building Your 
Own Stereo Furniture by Carl W. Spencer, 
384 pages, $9.95. More cabinets and com
ponent racks from the designer of the ste
reo tower we detailed in last February' s 
issue; lots of jnformative photos, but no 
dimensjoned plans. 

Any of these twelve books w ill make a 
gift that's eminently more practical than a 
partridge in a pear tree. 

For your North Pole annex 
This time of year, many a home workshop 
across the land turns into an annex for 
that giant toyshop up north. Few gifts 
under the tree will mean as much as play 
gear you've made at your own bench. If 
you find yourself without patterns, don't 
despair: Toy Designs, Box 441-PS, New
ton, Iowa 50208, promises fast service . 
Full-size, ready-to-trace plans fpr the bull
dozer, steam shovel, and grader in the 
fir~t photo below are $5.50. Or patterns 
plus all turnings-wheels, axles, pegs, and 
people-are $12.25. A catalog of 50 plans 
is free with either order ($1 separate). 

Another source for plans and parts is 
Cherry Tree Toys, 67131 Mi lls Rd., St. 
Clairsvi lle, Ohio 43950; catalog $1 . Mi
chael Murphy, there, designed the train 
and the hippo (whose mouth opens as he 
rolls along the floor). · m1l 
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Rammed-earth house above, built by Mil
lard Beemer in 1940, still has smooth, 
sturdy walls. Beemer is seen in 40-year
old photo, next page. at building site 

standing next to precast concrete form 
used as door jamb. For recent photo at 
right, author set up a form for a test wall, 
here being packed w ith a hand tamper. 



Protected from rain, these 
earth walls will last . 
a hundred years 

By RICHARD DAY 
PHOTOS BY ELEANOR BEEMER 
AND THE AUTHOR 

After 40 years, Millard Beemer's 
rammed-earth holJSe still keeps its 
secret: It looks like many other ranch
style homes in California. But Beemer 
built it using nothing but soil~dirt
to make his strong, fireproof walls. 

To ~ake a rammed-e~rth structure, 
soil is usually dug up at the building 
site, shoveled into a form, a11-d tamped 
down-rammed-to make the walls. 
You won't believe it until you try it, 
but earth becomes magically hard if it 
is packed tightly in a form. You can 
kick a rammed-earth wall, pound on 
it, even back your car into it, yet the 
wall will remain intact and hard. 

While the material in rammed
earth construction is absolutely free, 
getting it from terra to firma does take 
a lot of doing. Besides inspecting 
Beemer's home and irtvestigating oth
er rammed-earth houses, I IJlade rp.y 
own form and did some tamping. The 
work was hard but the results were 
satisfyingly the same: a good structur
al wall. Rammed earth niakes an ideal 
do-it-yourself building material for 
large and small projects. But before 
building a whole house, it's a good 
idea to attempt something smaller-

a garage, storage shed, or workshop. 
Earth construction has been used by 

almost all civilizations. The Romans 
may have ~ntroduced the ramming 
technique to France, where rammed 
earth has been widely used. The 
French now call it pise de terre, or just 
pise. In the U.S., a flurry of rammed
earth construction took place in the 
1940's. Interest fell off after the war, 
when building materials became 
abundant and cheap. But with today's 
inflated costs, pise inay be ready to be 
born again. Compared with other 
earth-building methods, such as ado
be, cob, or sod, rammed earth uses 
labor more efficiently and should give 
longer-lasting results. 

Rammed earth boasts many 
projects more than 40 years old, and 
some in Europe are in their second 
century. In the U.S., rammed earth 
seems best suited to rural and subur
ban settings. In a city, pise is viewed 
as substandard and in fact suffers 
from a "What? Me live in a dirt 

• 
house?" prejudice. · 

A rammed-earth wall is about 40 
percent cheaper to build than a stan
dard stud wall, including labor. Inte
rior partition walls of rammed earth 
are perfectly clean after they are 
smoothed and painted, and they're 
sound resistant, too. 

Rammed earth has other advan
tages: The heavy walls provide lots of 
thermal mass for soaking up solar 
heat in winter, yet they insulate the 
interior from summer temperatures. 

• • 

Rammed earth is an excellent materi
al for climates that have large daily 
temperature variations. A rammed
earth house at Clemson Univ~rsity 
stays about 15 degrees cooler in sum
mer and 12 degrees warmer in winter 
than a ne13.rby house of hollow tile. 

Rammed earth needs minimal pro
tection from water erosion; otherwise, 
wind-driven rain, sprinklers, or a 
Jeaky downspout can carry the wall 
away grain by grain. For this reason, 
rammed-earth buildings should' be 
painted and have wide, overhanging 
eaves. Ants may also tunnel into an 
earth wall, so must be discouraged 
by periodic spraying of insecticide. 

·You may need an exemption from a 
city or county building code to erect a 
large rammed-earth structure. But 
that reflects more sorely on our codes 
than on rammed eartp. Compressive 
(crushing) strengths of 300 to 350 psi 
and more are typical of rammed earth. 
While this is less than one-tenth the 
strength of good concrete, it's hard 
enough, theoretically, to support a 
rammed-earth wall 200 feet tall. 

What makes rammed earth so hard? 
Like the hardening of concrete, it's 
still not completely understood. It's 
probably the work ·of colloids. These 
are particles of soil as small as 
0.0004 inch that cement the larger, 
tightly packed particles together. 

Before you begin to build your own 
project, you must find out whether 
your soil is suitable. An ideal soil for 

Continuecl 
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A ll these dUferent brands of 
.l"a cigarettes. each claiming to 
be the lowest in tar. 

Just who are you supposed 
to believe? 

Well. we say. why should a 
tar-conscious smoker have to 
put up with this kind of 
corifusion? 

Why should you have to do 
research in order to find out if 

you can trust the "lowest" tar 
claims of your cigarette? 

C 1981 A .I R(VHOL.OS TOBACCO CO. 

, 
• 

So we've done the research 

And the results are right 
here in the chart below- which 
can ltght up the situation blifore 
you light up another cigarette. for you. We've assembled the tar 

level numbers qf all the leading 
cigarettes that say they're the 
lowest. 

See for yourself what's 
what. (And what isn't.) 

Numbers don't lte. 

20 Closs 'A 0g0iei11es 

-

l.o.M3sl Tor JOOs 

And they prove there's only 
one Ultra Lowest TarTM brand
Now. 

• 

NUMBERS DON'T LIE. 
NO CIGARETTE, IN ANY SIZE, 
IS LOWER IN TAR THAN NOW. 

80's- 85's:O"fk lOO's""" lOO's~t 

NOW 
L.e$slhan Less rhan 

O.Olmg l mg O.Olmg 2mg 

Lc:urhan 
CARLTON O.Olmg lmg• lmg 5mg 

Leu than 

CAMBRIDGE O.lmg lmg - 4mg . 

BARCLAY lmg lmg - 3mg 

All tar numbers are av. per cigarette by FTC method. except the one asterisked t•J 
which is av. per cigarette by FTC Report May '81. 

BoxlOOs 

The lowest in tar of all b1unds. 

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

BOX, BOX 100's: Less than 0.01 mg. "tar". 0.001 mg. nicotine. 
SOFT PACK 85's FILTER. MENTHOL: 1 mg. "tar'', 0.1 mg. nicotine, 
SOFT PACK 100's FILTER. MENTHOL: 2 mg. "tar", 0.2 mg. nicotine, 
av. per cigarette by FTC method. 
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Steps in rammed-earth-wall construction: Form is built atop a 
concrete foundation (1 ); loose soil at optimum moisture content 

is shoveled into the form (2) and tamped (3). After the form is 
removed, wall can be smoothed by rubbing it w ith a brick (4). 

rammed earth contains 25 to 40 per
cent silt and clay, and the remainder 
sand or small stone. 

Look for a soil that makes hard 
walking paths or deep, hard ruts after 
a rain. When dry, your dirt shouldn't 
be friable. Friable soil can't be rolled 
between your fingers into a rope, and 
it easily breaks apart in your hand. 
Other soils to avoid are pure clay 
without sand and black dirt, and other 
soils with organic matter. If the soil 
smells musty when damp, stay away 
from it. Few topsoils are suitable for 
pise, but many lower soils are good. A 
high-clay soil can sometimes be im
proved by adding sand. But that 
involves the extra work of mixing. 

An engineering or soil laboratory 
can test a soil for you, but a quick 

home test is fine for a small project. 
Fill a quart measure with your soil 
and pour it into a large pail or tub. 
Flush the fine material over the side 
with water while stirring, as if pan
ning for gold. If from one-fourth to 
three-fourths of the original sample is 
left, your soil is a winner. Soil with too 
little aggregate tends to shrink, pro
ducing cracks. 

An even surer test is to build a wood 
form and make a few sample blocks. 
Let them dry for several weeks, then 
subject one to a hard spray, as from a 
shower head turned on full. Ifthe sam
ple shows no surface pitting after two 
hours of that torture, the soil is well 
suited for building-even in an area 
with more than 50 inches of rainfall a 
year. If it pits more than a half-inch 

deep, the wall will need protection 
from rain. You must reject the soil if 
cracks form in the sample blocks. 
. Basic building tools for a rammed
earth project include shovels, a wheel
barrow, planks for a ramp, and the 
forms (see drawing). You can make 
your own hand tamper. It should 
weigh eight pounds or more and have 
about a 10-square-inch surface. I 
made one out of one-inch pipe and a 
piece of three-by-three-inch plate 
steel. If you have a large project, you 
won't regret renting a power tamper. 

Prepare the stockpile of soil ahead 
of time near the project and make sure 
you have enough soil to complete the 
job. Tamping will reduce the pile's vol
ume by about 40 percent. 

[Continued on page 121] 
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Installation kit (flanking carton of tile, 
here) consists of: 11-lb. bag of grout, pint 
cans of two epoxy components, canvas 

To trim a tile, you usually score with 
scribe, then break across a straightedge. 
But our project called for l-shape, so we 
cut as deep as possible with hacksaw. 
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grout bag with nozzle, and (lying on top of 
it) mixing bit, steel scribe, and '/4-in.
notched adhesive spreader. 

Dry run lets you space tiles for least trim
ming (we needed l-shape on one end 
only). Grout-line widths are adjustable. 
Mark positions before picking up tiles. 

Elegance and permanence 
-packaged flooring brings 
both to your windowsills 

By AL LEES 

Window seats and sills in fine old 
homes were often surfaced with slate 
to make them impervious to inevita
ble wettings when the sash was raised 
for air. The discontinued practice 
makes fresh sense today: Not only is 
slate an ideal sill for house plants that 
must be watered regularly (I grew a 
gardenful of vegetable seedlings on 
my new slate sills last spring), it can 
also contribute to room heat by soak
ing up solar warmth that continues to 
move up the glass long after the sun 
has left the window. In addition, slate 
adds elegance to modern decor. 

After spreading adhesive on the sill and 
striking it off with a notched spreader, 
replace tiles as before, pushing each firm
ly into the ridges of adhesive. 

Copynghted matenal 



But where do you find small pieces 
of it today? Back in our November '79 
issue we announced a new product for 
do-it-yourselfers: an all-mineral, non
ceramic, cement-based paving tile 
that had just been developed by Z
Brick, a major maker of ersatz mason
ry wall coverings. We even showed a 
step-by-step installation of one of the 
paving styles- rectangular "slate"- in 
a herringbone pattern. 

Months later, when the painted 
wooden sills of my loft's industrial 
windows became stained and flaked 
by water leakage, I remembered Z
Brick's slate and decided to try a win
dowsill application. It worked out so 
well, I've now done all my windows 
and can recommend the tile for any 
sill deep enough to take them. (For 
shallower sills than the one shown, 
tiles could be turned lengthwise, but 
the effect will be less attractive. Each 

Joint gaps are filled with freshly mixed 
grout dumped into conical bag and 
squeezed through nozzle. Keep moist 
sponge handy to wipe excess grout. 

tile could, of course, be trimmed short
er, but it complicates the job; more on 
that later.) 

The installation can't be described 
as easy- especially if you want match
ing black grout lines, as I did. (Grout 
also comes in natural and brown col
ors; it's used twice: to thicken the 
adhesive and fill the joint lines.) 

Clear instructions are printed on 
both Z-Brick's tile cartons and grout 
bags. All basic steps for a floor appli
cation apply to windowsills except 
that surface preparation will probably 
be minimal. In my case, I had to scrape 
off all flaking and blistered paint to 
present a sound surface for attach
ment. The adhesive is a two-part 
epoxy: You mix the curing agent into 
the resin (a two-gallon plastic bucket 
is best), then sift in dry grout. 

Included in the kit is a triangular 
mixing rod for chucking into an elec
tric drill- but don't try to use it with a 
drill that lacks a variable-speed trig
ger: You'll want to start out slow. The 
stuffs thick enough to wrench the 
drill out of your hands if you hit the 
mix with a sudden burst of speed. 

You want it fluid, so if you pour in 
too much dry grout, add a little water. 
The mix should be a thick paste that 
will spread easily with a trowel but 
leave finn ridges from the notched 
spreader. 

As for the manufactured flooring 
itself, I'd like to be able to report that 
it's easier to work with than the nat
ural slate or quarry tile it's meant to 
replace. But where trimming to fit is 
concerned, these tiles are at least as 
unyielding. I wanted to notch the end 
tiles to an L-shape that would follow 
the lip of the sill beyond the window 
recess (see photos). Z-Brick's 
instructions blithely say to use the 
scribe (supplied in the installation kit, 

as shown) to etch a groove in the tile 
surface, then break over a straight
edge. 

For a notch, then, it seemed reason
able to hacksaw in the full depth of the 
short cut, then scribe and break the 
long side of the notch to meet this cut. 
No way: The first tile I tried this on 
shattered in four pieces when pressure 
was applied. So, with the next tile, I 
again cut the short side, then sawed as 
far along the long side as the hacksaw 
frame would permit (bottom photo, far 
left), scoring the balance of that side 
as deeply as possible with the scribe. 
(If you have a metal-cutting band saw, 
of course, the complete notch could be 
cut in two passes.) Even with a sharp 
blade-and it doesn't stay that way 
long- this dense material is tedious to 
cut by hand, so I had some sweat-equi
ty invested in that tile by the time I 
carefully supported the section to be 
saved (by aligning it atop a matching 
L-shaped straightedge) so I could tap 
along the few inches of the uncut 
scribe line. Again, the tile shattered. 

How many for your job? 
Count on some wastage. The tiles 

are roughly 1/2 inch thick and measure 
3% by 73/• inches. They're packed 18 
per box. Once they're finnly embedded 
in the epoxy, they're about as durable 
a surfacing as you can get. But until 
then, they're so brittle that breakage 
in shipping can be a problem. Several 
of the tiles in the cartons I received 
were broken across the center.l'd sug
gest you open all cartons in the store 
and check the upper edges for telltale 
cracks. 

Z-Brick's recommended technique 
for grouting involves a tapered cloth 
bag with a conical metal nozzle inside 
the tip (much like a pastry-cook's 
frosting applicator). It's an ideal pro
cess for little jobs like window sills. 
You can mix small batches to load into 
the bag (I kept mine to about 21/2 lbs. of 
dry mix and a cup of water; larger 
batches tended to set up before the 
grout could be squeezed into the joint 
gaps, clogging the nozzle). Surprising
ly, however, this system is intended 
for floor grouting-and it strikes me as 
tedious in the extreme for anything 
but a tiny foyer or powder room. For 
bigger areas, I'd stick with the old sys
tem of dumping a batch of mortar on 
the tiles and troweling it flat to force it 
into joint gaps. 

You can find a full line of Z-Brick 
products at most home centers. If 
yours doesn't carry the flooring line, 
write Z-Brick at Woodinville, Wash. 
98072. Or you might settle for one of 
the masonrylike wall coverings your 
store carries. After all, brick sills are 
attractive, too. .:!1 
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New extras make this unusual device irresistable. 

R adar clairvoyance is our term for the ability to receive 
signals beyond the range of ordinary radar detectors; 
beyond mere line-of-sight. What may initially seem like 
magic is actually solid engineering. The result is truly 
unique-the ESCORT~ radar warning receiver. 

Magical range 
Anyone who has used a conventional radar detector 

knows that they don't work over hills, around corners. or 
from behind. ESCORT does. Its uncanny sensitivity 
enables it to pick up radar traps 3 to 5 times farther than 
common detectors. It detects the thinly scattered residue 
of a radar beam like the glow of headlights on a dark, 
foggy road. You don't need to be in the direct beam. 
Conventional detectors do. Plus, ESCORT's extraordinary 
range doesn't come at the expense of more false alarms. 
In fact, ESCORT has fewer types and sources of false 
alarms than do the lower technology units. Here's how 
we do it. 

The technical elements 
ESCORT's secret weapon is its superheterodyne 

receiving circuitry. The technique was invented by Signal 
Corps Capt. Edwin H. Armstrong in me military's quest 
for more sensitive receiving equipment. ESCORT's 
Varactor· Tuned Gunn Oscillator singles out X and K 
band (10.525 and 24.150GHz) radar frequencies for 
close, careful, and timely examination. Only ESCORT 
uses this costly, exacting component. 

Critical information 
ESCORT also gives you an important insight that 

others OOil't. Smooth, accurate signal strength information. 
A soothing, variable rate beep reacts to radar like a 
Geiger counter while an illuminated meter registers fine 
gradations. In order to match the depth of ESCORT's 
range, their smooth and precise actions can express a 
faint glimmer as well as an intense radar beam. At the 
instant of contact you'll know if the radar is miles away 
or right next to you. You'll also hear a different sound 
depending on the radar band being received. K band 
doesn't travel as far. so its sound is more urgent. Only 
ESCORT lets you know. 

The right stuff 
ESCORT looks and feels right. Its inconspicuous size 

(1.5H x 5.25W x 50), cigar lighter power connector and 
hook and loop or visor clip mounting make installation 
easy, flexible, and attractive. The aural alarm is volume 
adjustable and the alert lamp is photoelectrically dimmed 
after dark to preserve your night vision. And, a unique 
city/ highway switch adjusts X·band sensitivity for fewer 

distractions from radar burglar alarms that share the 
police frequency. 

Made in Cincinnati 
Another nice thing about owning an ESCORT is that 

you deal directly with the factory. You get the advantage 
of speaking with the most knowledgable experts avail· 
able and saving us both money at the same time. 
Further. in the unlikely event that your ESCORT ever 
needs repair, our service professionals are at your personal 
disposal. Everything you need is only a phone call or 
parcel delivery away. 

FREEl 
New 
carrying case 
and 
visor clip 

Corroborating evidence 
CAR and DRIVER ... "Ranked according to perform· 

ance. the ESCORT is first choice ... it looks like 
precision equipment. has a convenient visor mount, and 
has the most informative warning system of any unit on 
the market . . the ESCORT boasts the most careful and 
clever planning, the most pleasing packaging, and the 
most solid construction of the lot:' 

BMWCCA ROUNDEL ... "The volume control has a 
'silky' feel to it; in fact the entire unit does. If you want 
the best, this is it. There is nothing else like it:' 

PLAYBOY . .. "ESCORT radar detectors . .. (are) 
generally acknowledged to be the finest. most sensitive. 
most uncompromising effort at high technology in the 
field:' 

PENTHOUSE . .. "ESCORT's performance stood out 
like an F-15 in a covey of Sabrejets:· 

AUTOWEEK . .. "The ESCORT detector by Cincinnati 

Microwave ... is still the most sensitive. versatile 
detector of the lot:' 

Try our A/B test 
We're so sure that you'll find ESCORT tops in per· 

formance and value that we'll give you 30 days to test it 
for yourself. If you're not absolutely satisfied, we'll 
refund your purchase as well as pay for your postage 
costs to return it. We suggest that you try an ESCORT 
and any other detector of your choice. Test them both for 
30 days and return the one you don't like. We're not 
worried because we know which one you'll keep. As 
further insurance for your investment, ESCORT comes 
with a full one year limited warranty on both parts and 
labor. This doesn't worry us either because ESCORT 
has a reputation for reliability. We know that once you try 
an ESCORT, radar will never be the same again. So go 
ahead and do it. Order today. 

How to get one 
Just send the following to the address below: 
0 Your name and complete street address. 
0 How many ESCORTs you want. 
0 Any special shipping instructions. 
0 Your daytime phone number. 
0 A check or money order. 
ESCORT (Includes everything) .• $245.00 
Ohio Residents add $11.03 or $13.48 sales tax 
depending on whether 4% or 5% base rate at 
time of purchase. 

~ E8 
Visa and Mastercard buyers may substitute 

their credit card number and expiration date for 
the check. Or call us toil-free and save the trip 
to the mall box. 

CALL TOLL FREE .. . . 800-543-1808 
IN OHIO CALL . ... . . 513-772-3700 

RADAR WARNING RECEIVER 

0 CINCINNATI MICROWAVE 
Department 416 
255 Northland Boulevard 
Cincinnati, Ohio 45246 



Rammed earth 
[Continued from page 117) 

Always build a rammed-earth wall 
on a concrete footing as wide as the 
wall, which should be at least 12 
inches thick for most jobs. Extending 
above grade at least a foot, the footing 
prevents erosion from ground mois
ture and splashed rain. 

Level and plumb the form on the 
footing, then toss about four inches of 
loose soil into the form. Tamp it solid. 
At first the tamper will make a dull 
thud. When it produces a clear ring, 
you know you've tamped enough. The 
ideal loose-fill depth is one dimension 
of the tamper's edge plus one inch. 

Spread the next layer of loose soil 
and tamp it, repeating the process 
until you have filled the form. Pull out 
the tie bolts and move the form to the 
next location, working around the 
perimeter. When moving forms to the 
top of an earth section, scratch the top 
of the already-tamped surface and 
dampen it if it's dry. This prevents 
compaction planes from forming. 
Some people use small steel rebars or 
mesh in pise, but note that only verti
cal bars can help- horizontal mem
bers vibrate loose under tamping. 

The form's bolt holes are filled with 
moist soil with 10 percent portland 
cement mixed in, so-called cement
stabilized soil ("Soil Cement," PS, 
Sept. '73]. All door and window open
ings are carried to the top of the wall 
using treated wood or precast concrete 
forms for the jambs and lintels. A void 
running wires and pipes through 
earth walls- condensation forming on 
cold pipes will weaken the wall. Use 
any conventional roofing system. 

Continued 

Beemer stands beside still-smooth 
rammed-earth wall in this recent photo. 

• • 
\ 
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TELL TREASURE 
FROM TRASH! 

. .. 

lrY 

coins 

Can Put You in The Picture 
Lost and hidden valuables are buried all 

around us! The Techna TR4, a sophisticated 
Transmitter/Receiver metal locator, reaches 
thru dirt, sand, even solid rock to help you find 
those valuables! And with Techna's Discrimi
nation System, you don't waste time on junk! 
Find coins, jewelry, and other valuables- -while 
passing over nails, foil, bottle caps, and other 
junk! 

With the TR4 you can find a single coin up to 
10 inches deep, a bag of coins up to 2 feet 
deep, and larger objects up to 6 feet deep! 

Ruggedly constructed-features include large 
viewmaster meter, clear tone loudspeaker and 
adjustable aluminum stem. Tuning is fast and 
easy! 

For family fun or serious treasure hunting, 
TR4 is the one! If you are not entirely pleased, 
return the unit within 30 days for a full refund. 
Comes with Full one year Limited Warranty 
(Copy on request) and complete instructions. 

TO ORDER: Send check or money order for 
$89.95, plus $6.00 for shipping and handling To: 
DESIGN FORMAT, 11900 Montana, El Paso, TX 
79936. Visa, Mastercard, American Express 
Call Toll- Free 1 (800) 351-2274. 

• • NEW! EMERGENCY 
FLASHLIGHT 

Ul-TRA-BRIGHT L.E.D. MARKS 
Do-it-Yourself 
CATALOG 

SAVE VAS'T SUMS. Build, restore, re
finish anything of wood! Here·s ev
erything you need. Fine woods, 
veneers, specialty tools. Cabinet 
hardware. period & modern. Pro fin
ishes. Cane. lamp parts. Uphol. supplies. Picture moldinos. 
Clock kits. 1 oo· s of plans. Instruction books. Thousands of 
hard-to-find woodworker products In big new catalog. Mall 
ad for Catalog & 20 identified beautiful Wood Samples. 

CONSTANTINE Est. 1812 
2053 EaMchester Road, Bronx, N.Y. 10461 

0 Her~·s Sl for 104-page Woodworker Catalog, only. 
O $2 enclosed. Send 20 Wood Samples with Catalog. 

$1.50 refunded on lst Catalog order. 

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

Address--------------------ZIP ____ _ 

FLASHLIGHT LOCATION 
WHEN THE LIGHTS GO OUT 

$14~. 
FULL 

ONE YEAR 
GAURANTEE 

AN ULTRA-BRIGHT L.E.O. 
IN FLASHLIGHT BLINKS 

MARKING THE LOCATION IN THE DARK 

CAT'S PAW LIGHTING 
3337MCGRAWST. SANDIEGO,CA 92117 

CALL (714) 270-9670 

DE u 



I • 
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 

' 

Rammed earth 
[Continued) 

Removing forms is easier if the 
wood is coated with crankcase oil or 
soap. The wall surface will have the 
same texture as the form lumber, so a 
high-density plywood form liner will 
produce a smoother wall. As you can 
imagine, extra help during construc
tion is a boon. A crew of three seems to 
be about right: two rammers and one 
earth mover. A three-man crew can 
hand-tamp about 70 square feet of 14-
in.-thick wall in a day. Power equip
ment triples the rate of production. 

The more you pack the dirt, the 
stronger the wall. A condition that soil 
engineers call optimum moisture con
tent in the soil permits greatest com
paction. Each soil has its own opti
mum moisture content, usually be
tween seven and 14 percent. At opti
mum moisture, a good-packing soil 
will look dry. 

The person doing the tamping 
will have little doubt about the 
proper wetness. But as a test, squeeze 
some soil in your hand. It should look 
fairly dry yet hold together, as in the 
lead photo. Dropped from waist height 
it should break apart. A wet soil is 
rubbery, and the tamper sticks to it; 
dry soil is difficult to compact, and its 
surface will flake. The usual tempta
tion is to add more water than neces
sary. Avoid it. Also, cover your pile of 
soil during a rain to keep it dry. You 
must also cover the wall from rain 
while work progresses. In cold cli
mates the wall should have time to 
dry before freezing occurs. 

There is a great variety of opinion 
about how best to treat the finished 

wall surface, ranging from coats oflin
seed oil mixed with diesel to stucco 
and other cement mixtures. While the 
1940's methods are still good today, 
you should get excellent results sim
ply by rolling on a primer and one or 
more coats of latex paint. 

Rammed earth has excellent ther
mal mass, but its insulating proper
ties are not sufficient for most areas, 
considering today's home-energy 
costs. Several alternatives are possi
ble: Insulation board can be put in the 
middle of the rammed-earth wall or 
nailed to the outside wall (yes, you can 
nail into rammed earth). Or you can 
build a double wall and fill between 
with loose insulation. 

I've presented enough technique so 
you can proceed with a small project. 
If you'd like to build a house or other 
big project, order the information kit 
listed below or consult the listed 
sources. ~ 

FOR MORE INFORMATION 
• " Adobe Construc:tion/',.J. D. long, Calif.,.Agric. Exp. 
Sta. Bull. No. 472, 1946, Earth for Homes, U.S. Hous
ing and Home Finance Agency, 1956; •"Earthen Home 
Construc:tion," lyle A. Wolfskill, et at., Tex. Transp. lnst. 
Bull. No. 18, 1962; ""Handbook for Building Homes of 
Earth," lyle A. Wolfskill, et al., U.S. Dept. of HUD, Div. of 
Internal Affairs (AID book); " Manuel on Stablll~ed Soil 
Construction for Housing," Robert Fitzmaurice, U.N. 
Sales No. 58.11.H.4, 1958; •"Rammed Earth Building 
Construc:tlon," H. E. Glen.n, Clemson College Eng. Exp. 
Sta. Bull. No. 3, May 1943, revised and reprinted May 
1951; "The Rammed Earth House," Anthony F. Merrill, 
Harper & Brothers, 1947; ""Rammed Earth Walls for 
Buildings," M. C. Betts and T. A . H. Miller.l!SDA Farm
ers' Bull. No 1500, 1926, rev. 1937; " Rammed Earth 
Walls for Farm Buildings," Ralph L. Patty and L. W. M in
ium, South Pakota Agric. Exp. Sta. Bull. No. 277, 1933, 
rev. 1938 and 1945. This material may be available at 
your local public library. 

*For $35, the author w ill furnish photocopies of 
marked sources, which he considers the best. Send your 
check to flichard Day, Box 614, Palomar Mountain CA 
92060. 

FORM FOR RAMMED EARTH 

2 6 

2x4 

TEMPORAR Y 2 11 2 WOOD 
SPACE RS A T T OP 

112" ROI:>S 
THR E AD E D ' 

AT B OT .... 
ENOS 

. . 
1:2" TO 18" . 

. . . 

CONCi:.E , ' E 
F"OUNOAT ION 

WAL L 

· .. 

2 I( 12 
F ORM B OARDS 
UF> TO 16' LONG 

4X4 
WHALERS 

2 ' TO 3 ' 
ON CENTERS 

Corner form for a rammed
earth wall is not hard to 
assemble. Straight-wall sec
tions consist of two-i nch lum
ber and whalers. 

Copynghted material 
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ffi leisure-home plan 

assive ac ive 
soar ~~: 
By AL LEES 

The south face of this house says it all: It's designed to soak 
up all the solar heat it's exposed to. Ideal as a mountain 
retreat or ski lodge, this V-PAC design is versatile enough 
to adapt to other vacation settings. That central collector
intended to supply most of the home's hot water-is option
al. If you prefer an all-passive solar home, just extend those 
clerestory windows the full distance, from chimney to 
chimney (the siding-sheathed chase on the left contains the 
flue for a heat-circulating fireplace; the one on the right for 
a wood stove). 

Those big clerestory windows let the sun heat up mason
ry-veneer walls in the upper-story activity rooms. After 
sunset, these walls continue to radiate heat, keeping this 
level cozy until it's time to d.escend to the ground-floor bed
rooms. The two-story glass wall offers further solar gain
especially if you pave the floor inside those windows with 
brick or slate. Insulated sliding shutters stack to the sides 
of these windows and cover all glass areas at night (note 
pockets provided for these on upper-level floor plan). E 

Here's how to order your V-PAC plans 
Construction plans for the Passive/Active Solar (VPS # 55) are $55 
a set, $75 for three sets, $20 for each extra set. Add a postage 
charge of $2.50 in the continental U.S., $3.50 elsewhere. V-PAC 
Collection (plans cata log) is $5. Send check to Vacation Plans 
Service, Box 622, Princeton, N.J. 08540 (U.S. funds only). To 
charge orders on MasterCard or Visa call (609) 924-9655. V-PAC 
Council is a group of building-material manufacturers promoting 
quality leisure-home design. 



AVAILABLE IN 6-INCH AND 8-INCH FLUE PIPE SIZES 
• Reduces creosote formation in the 

flue pipe as much as 90% . . . de
creases potential danger of flue 
fires. Lessens flue pipe cleaning 
and maintenance requirements. 

• Increases burn time up to 48%. cuts 
wood costs. Provides automatic 
control of draft for slower combus
tion and more precise. even burning . 

• Automatically monitors and controls 
fire - eliminates the need for con
stant adjusting of vents and dampers 
on wood or coal-burning stoves. 
Stabilizes draft to prevent 
over-tiring. 

• Protects chimney from damaging 
high flue temperatures. 

• Supplied with an additional 12-3/ 4-
inch section of pipe. When 
assembled. replaces a standard 
24-inch section. No pipe cutting 
necessary. 

• Mounts in vertical. horizontal or 
sloping flue pipes. 

• Attractive satin black finish with 
brass-plated control fixture . 

• Can be installed in less than 20 
minutes with common tools. 

• Full installation and operating 
instructions included. 

• Tested by Energy Systems, Inc .. 
Auburn , AL, an independent lab 
specializing in efficiency and safety 
of solid fuel appliances 

$36.95 plus $3.00 postage and 
hand ling . 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Please send me the following Modi-Fyre ' units (specify number desired) @ $36.95 plus $3.00 
postage and handling for each (Illinois residents add 5% sales tax) in these flue pipe sizes: 
_ _ _ _ 6-inch ___ 8-inch 

0 Check/ Money Order for $, _ _____ enclosed. Charge my 0 MasterCard 0 Visa 
Account# Exp. date: _____ _ _ _ _ _ 

Name 
Address _ _ _ ___________ ---- ------
City __ , _ _ _____ State _ ___ . __ .. ___ Zip ___ ____ _ 

Phone No. (AC Illinois Valley Supply Co. 
o Please send me a free Modi-Fyre brochure P.O. Box 17 4 (PS) 
explaining how your remarkable product works. Rockford, I L 611 OS 

PCNfa YOUR DREAM 
\IIITH SOLAR ~v 

COMPONENTS AND SYSTEMS 
FOR REMOTE HOMES 

Send S3.00 for Catalog to Dept. PS 

232 I'INI'ICI'IPI'I STREET. SI'INTA 81\RSI'IRI'I. CALIFORNIII 93101 
805·963-9667 

124 I POPULAR SCIENCE 

,.,., .. 
11 as ul. 

01 97T. Dept. 51 

Electronic photography 
[Continued from page 89] 

cuit and storage on the Mavipak disc. 
Mavica has a nonstandard red

green-blue (RGB) signal-encoding 
system that enhances resolution. The 
camera records twice as much color 
information (one MHz) and, overall, 
50 percent more picture information 
thim most home VCR's. But few 
receivers in homes or on the market 
can display superior-resolution TV. 

While Sony didn't demonstrate the 
feature , it says a Mavica could also 
double as a motion-picture camera for 
VCR's. 

Sony's competition 
Sony apparently thinks its hard

copy printer will be superior to a mod
el being planned by Biofuel, Inc. (Cos
ta Mesa, Calif. ), and Ramtek Corp. 
(Santa Clara, Calif.). Biofuel's printer 
would be a spinoff of an industrial 
model (see color photo). 

According to Biofuel, it could make 
TV-quality pictures up to eight by 10 
inches on plain paper. The Biofuel 
printer would use a 100-print cassette 
for four-color printing. Biofuel says it 
uses "unique energy modulation of 
pins that are raster scanned [like TV 
images 1 over paper" to make prints. 

Polaroid, in a patent application for 
an all-electronic camera, is more pre
cise about a printing mechanism to be 
built into its camera. A printing head 
has three tiny needles that pierce a 
so-called transfer sheet atop high
quality plain paper. The transfer 
sheet has a series of cyan, magenta, 
and yellow pigment stripes. Colored
dot size on the print paper depends on 
the amplitude of the signals energiz
ing the needles. 

Printing paper and a transfer pig
ment sheet would be inside a slip-in 
magazine for the camera. Prints 
would be made on a cylindrical drum 
a nd the transfer sheet advanced to 
unused stripes for each new print. 

Polaroid's design also calls for one 
or more CCD imaging chips, plus sep
arate RGB signal processing. A tiny 
built-in tape recorder, using tape per
haps only 1/s inch wide, would store 
separate red, green, and blue picture 
signals. And most remarkably, Polar
oid's camera would have a built-in 
flat-screen TV [PS, June] for preview
ing pictures stored in its memory. 

Industry observers expect film to 
remain the dominant photographic 
medium throughout the 1980's. But as 
electronic techniques for storing and 
displaying high-resolution video im
ages are improved, film will see stiff 
competition. .:!1 

Copynghted material 
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Into computers? Robotics? 
Want to get started? 

Take 6 gre~t books 
for$ 95 

(values to $98. 70) 

• • • and get one FREE! 
All the latest info on software, hardware, 
applications, and theory at savings up to 
75% . Plus, discounts on software, games, 
cassettes, disks . . . and more! 

1200 
List $16.95 

195 
List $12.95 

1045 
List $10.95 

c 
c;~utf.'l' 
Pt'Ojt:Cho 

l.is t $9.95 
....... 1 

Lis t $12.95 

Join now and 2et How to Build Your Own W'orJk:intg 

7 very good reasons to try 
The Computer Book Club. • • 

• Reduced Member Prices. Save up to 75% on books sure to 
increase you r know-how 
• Satisfaction Guaranteed. All books returnable within 10 
days without obligation 
• Club News Bulletins. All about current selections- mains, 
alternates. extras-plus bonus offers. Comes 10 times a year 
with dozens of up-to-the minute titles you can pick from 
• "Automatic Order". Do nothing, and the Main selection 
will be shipped automatically! But . .. if you want an 
Alternate-or no books at all-we'll follow the instructions 
you give on the reply form provided with every News 
Bulletin 
• Continuing Benefits. Get a Dividend Certificate with every 
hook purchased after fulfilling Membership obligation. and 
qualify for discounts on many other volumes 
• Extra Bonuses. Take advantage of added-value promo
tions. plus special d iscounts of software. games. and more 
• Exceptional Quality. All books are first-rate publisher's 
editions. filled with up-to-the-minute info 

985 
Lis t$9.95 

1050 
List 

1271 
List $14.95 

11 
List$14 .95 

j 
:1205 

List $15.95 

1229 
l.ist $1:1.95 

-l 
1055 

List $8.95 

62 
Lis t $12.95 

I I l!lULStll!L'::. ·+-·:..: .. 
l Pftlying The d 
~ Stock 8? Bon 
t Markets 

Wlib Y&ur 
Perwnal Computer 

1251 
Lis t $16.95 

1160 
List $12.95 

1203 
Lis t$14.95 

1.191 
List $16.95 

1076 
List $12.95 

Lis t $9.95 

THECO~UTERBOOKCLUB 
~~.~~ Blue Ridge Summit, P A 17214 
Please accept my Membership in The Computer Book Club . 
and send the 6 volumes circled below. p lus a free copy of 
How to Build Your Own \'\'orking 16-Bit Microcomputer. I 
understand the cost of the books selected is $2.95 (plus 
shipping/handling). If not satisfied, I may return the books 
within ten days without obligation and ha\·e my Member
ship cancelled. I agree to purchase 4 or more books at 
reduced Club p rices during the next 12 months, and may 
resign any time thereafter. 

841 985 995 1045 1050 '1053 1055 1062 
1076 1088 1095 1111 1160 1169 1'187 1191 
1195 1200 1203 1205 1229 1251 1271 1275 

:"'lanw ____________ Phone----- -
:\ddress ___________________ _ 

Citv---------------- - ---
State Zip ___ _ 
t \ 'nl id for nuw momber~ on ly. Fnrnign and Cunttd •• •• dd 20''.,. Orclm~ oubidt! l ·. ~. 

or ( :nnttd.a mus t lw p reJ 1a i d with i niBrJli tl i una I money order~ in l · .S . dol lar .... I 



Buy 
Direct from 

An Authorized 
Direct HP 

Dealer 

HUGE SAVINGS ON CALCULATORS AND COMPUTERS 
Call 800-682-9250 in California • 800-538·9580 in all other states includln& Alaska and Hawaii 

408-624-0822 outside USA • Telex 172532 • TWX 9103605000 
Bl·llnaual Operators Available/GERMAN/ JAPANESE/FRENCH 

Hours 7:00-6:00 !PSTl Monday-Friday 

HEWLETT 
PACKARD 

COMPUTERS 

NEW' HP-125 Personal Office Como 
• CP 1M® Compatable $3250.00 

HP-85 Built in Printer /Tape 
SYS/CRT 

HP-83 Built in CRT 

PRitiTERS 

$2495.00 
$1600.00 

HP 2631B OPT 885 DOT MATRIX $3160.00 
NEW I HP 82G905Ah~O column $ 

756
_
00 WI rap 1cs 

NEW' 
HP 2601A Daisywheel 

(Letter Quality) 

MASS STORAGE 
82901M Dual MSTR 

(256 KB/DRIVEl 
82902M SINGLE MSTR 
8985A 8'' DUAL MSTR 

!1 .2 MB/DRIVEl 

CALCULATORS 
HP-41CV ALPHANUMERIC FULL 

PERFORMANCE 
PRINTER 
QUAD MEMORY 
CARD READER 
HP-41C ALPHANUMERIC FULL 

$3600.00 

$2000.00 
$1200.00 

Call 

$257.00 
$300.00 
$ 72.00 
$172.00 

PERFORMANCE $200.00 
NEW! HP-12C ADV FIN W/ BONDS $120.00 
NEWI HP-llC ADV PROG SCI $108.00 
HP-32E ADV SCI W/STAT $ 44.00 
HP-33C PROG SCI $ 72.00 
HP-34C ADV PROG SCI $120.00 
HP-37E BUSINESS $ 60.00 
HP-38C ADV FIN $120.00 

SOnWARE for HP 125 
VISICALC/125 
GRAPHICS/125 
WORD/125 
BASIC/125 
HP 125 Prog Package 

sonwARE for HP 85 
VisiCalc™ PLUS 
GRAPHICS PRESENTATIONS 
SURVEYING 
Basic Training 
Financial Decisions 
Information Management 

. . .. ......_. 

HP-41C/CY SOnwARE 
Financial Decisions 
Securities 
Statistics 
Home Management 
Real Estate 

OTHER PRODUCTS 
Epson Printer MX-80FT 
Epson Printer MX-100 

$180.00 
$180.00 
$400.00 
$260.00 
$ 60.00 

$170.00 
$170.00 
$170.00 
$ 80.00 
$ 80.00 
$170.00 

$ 27.00 
$ 27.00 
$ 27.00 
$ 27.00 
$ 40.00 

$599.00 
$796.00 

All items subject to availability 
from our manufacturer. Prices subject to change without notice 

Prices do not reflect shipping and handling charges 
CPI - P.O. Box 22530 - Carmel, CA 93922 

3785 Via Nona Marie 

Build Your Own 
DOME HOME 

Cut 6" thick polysty..- !*Mil, c:onMCt ttllrl'l to fonn 1 
dome, apply steel mesh 8lld 2" CIIMIIt. You C8l'l build this 
beautiful dome, 33' diemeter, 17' hi~ fM II!Pf. t1100. 
Use the spcious, richly inaullted, super energy uvlno dome 
fOf' cotuoe Of' permanent horne. Let 111 tell you '-In OUI' 
boo:\ entitled: "BUILD YOUR OWN OEOD£11C 
dlsc:Jibing vwioussizt domes. Stnd 14.00 to: 

KEY DOME ENGINEERING Dept. PS·12 
P.O. Box 430253, South Miami, Florida 33143 

'2' I pnp111 AR SCIENCE 

Call for items not shown in this ad 

Hydraulic Log Spli99er 
PARTS ALSO AVA ILABLE TO "BUILD YOUR OWN" . 

• 10-1/2 tons splitting force 
• Fost splitting cycle ( 1 O-see.) 
• Splits logs up to 26" long 
• 5 hp BRIGGS gos engine 
• Powerful 2-stoge hyd. pump 
• Detent control volve returns 

to neuuol outomoticolly 

BRAND NEW 

Shpg. WI. 
300 lbs . 

$789 .SO f . D. B. Lincoln 
• Split wood lor your own use, split logs 
for profit, eorn money on rentols. Built 
from finest quolity components. 

• " BUILD· YDUR-OWN". Save Money! Top 
quolity componentS ot lowest prices. See our 
cotolog. IOO's of other items, BIG SAVINGS! 

PS-112 

Through the viewfinder 
[Continued from page 46) 

versatility of an expensive Bolex. This 
versatility does not make the MS45 
too complicated for the novice, as 
exposure and speed can be used on 
automatic as well as manual. The lens 
is sharp and the zoom lever easy to 
use." List price: $459.95. An awesome 
number of features is available with 
add-on modules. The CM2 module, for 
example ($99.95), adds these fea
tures: slow motion, 24 and nine frames 
per second; single-frame; fade in/out; 
rewind; back-light control; tone con
trol; cue light; and more. A CM4 mod
ule ($129.95) offers those features plus 
single-frame interval timer, rewind, 
and 10- and 20-second delay. And 
there's also an autofocus module for 
$189.95. 

Separate meters 
Are there times when the built-in 

meter in your camera needs help? Yes, 
for special lighting situations: studio 
photography, for example, and dim, 
complexly lighted interiors (such as 
old churches, my own favorites). I've 
been trying two professional models 
made by Vivitar: the 230 LX and the 
260 LX. Both not only meter continu
ous light, but also read electronic
flash lighting directly in f-stops. They 
offer an ASA range from three to 
25,000 and a shutter-speed range from 
1/4ooo second to eight hours. Although 
both meters do the same job, my favor
ite is the 230 LX, which has a bright 
liquid-crystal display, visible at arm's 
length. The 260 LX lists for $225, the 
230 LX for $208. 11!1 
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Explore micro
corttputers, digital 
systems and more, · 
with state-of-the-art 
equipment you 
build and keep! 

The new H89 (pictured above) is here 
and NTS home training has it!.An exciting 
way to explore the very. latest in 

:microprocesSor technology. 
Of course If. your. Interests .lie In other 

areas of electronics, NTS has many pro
grams to choose from. And they include the 
widest array of solid-state and digital 
equipment ever offered by any· home
study school. 

Simul1ted TV RtceptiOf! 

t I 

FM ·Transceiver 

EXCLUSIVE! TRAIN WITH 
THE NEW H89 NTS/ 
HEATH ALL-IN-ONE 
MICROCOMPUTER! 

NTS's Master Course in . . 
Microcomputers now 

·includes this remarkable 
new desk-top computer. 

Features floppy disk 
storage, "smart" ~ideo 

terminal (terminal has its 
own microprocessor, doesn't 
share one with corilputer as 
do mast desk models); two 
Z80 microprocessors, 16K 
RAM expandable to 48K, 

professional keyboard. 

Digit11/ Multimeter 

Our new full color catalog shows you 

Besides the latest in microcomputers, 
students may work with the NTSIHEA TH 
digital color TV (25" diagonal with optional 
programming capabilities), digital test 
equipment, an NTS/Heath 2-Meter 
FM transceiver, plus much· more field-type 
equipment to make:your. training exciting 
and relevant. 

what each course covers, and identifies 
every unit of equipment included. Send for it 
today and discover for .yourself the many 
advantages· of N"T:S electronics training, and 
how you can benefit. . 

Each NTS program uses step-by-step 
lessons and manuals to guide you through 
experiments, testing, and kj t building as you 
develop skills. The NTS Project Meth.od of 
training is one of the many reasons students 
quickly acquire practical know-how. 

. . 

I • 
T•duuc• I·Tr•d• y,.••"i"t Sil\c• 11iJQS 
.· ~-"-~~ . 
-UII M [', .... UIII -.ca111U 

NO OBUGATION. NO 
SALES~AN WILL CALL. ~ 
APPROVED FOR • 
VETERAN TRAINING. ""' 

NTS also offers courses In Auto Mechanka, 
Air Conditioning and Home Appllanc»a. 

Check card for mOre Information. 

------· . 
I NATIONAL TECHNICAL SCHOOLS I 

4000 South Figueroa Street, Dept. 202-121 
Los Angeles, Calilomia 90037 

I Please rush FREE color catalog on course checked below I 
0 MlcroCompute,.,MicroProceuors 0 Auto Mecha!"lcs · 

I 0 Communications Electronics 0 Air Conditioning I 
0 Digital Electronics 0 Home Appliances 
0 Industrial "RRchnology f1 Color TV Servicing 

I Name--------------------~--------Age __ ~--1 
Ad:~;.ss ____ City -----------~~· 

State Zip ---1 
0 Check if interested in G. I. information. 

I 0 Check if interested ONLY in classroom training in LOS Angeles. 

---------- I 



EXAS NSTRUM ENTS 
ns9 ....... $175 Tl57 ...... .... 29 
n sac ........ ao Tl MIA. ....... so 
n PC100C ... 155 n IA2 .. ...... 39 
nPROG ...... 47 nlusAnaii ... 15 
.n ss .......... 26 n 35 SP ....... 11 
n 55· II ....... 37 n 59 n lnv. Anal .. . 42 

SLIMLINE Shlrtpocket Styled 
Power Packed f»rogrammable 
LCD PROBLEM SOLVERS 

by PP.l ~!~K~~6 
HP·11C Scientific •......... 100 
HP·12C Financial .•.......• 115 

HP·41C .... .. .. .. $189 

HP·41 C V .. .... .. 249 
Optical Wand ............. 95 

card Reader . .. ......... 165 
Printer . ........ ...... ... .. 215 

Quad R.A.M. (for HP41 CJ •••• 75 

Mem. Module I tor HP41 C) ••• 23 

0 • 0 • 0 0 •• 0 •• • 0 • 0 • 0 • 0 • ••••• 0 •• 0 • •••• 0 .......... . 

HP-41 APPUCATION PACS 
All titles of 4K Pacs 25.50 
A ll titles of 8K Pacs 38.00 
(Not including Petroleum Fluids Pac) 
•••••••••• 0 •• 0 • ••• 0 0 0 0 •• 0 •• 0 •• 0 • 0 •• 0 •••••• 0 0 • 

HP-97 • ..• .... ........ .• ... .. . ... . $5 75 
HP·6 7 •.... ... . . ... ..•..••... .... .• 295 
HP.38C .•...••.. .•. I ••• 0 ••••• 0 •••• 115 
HP-37E .•....•••.••..•....••..••••.• 59 
HP·34C ........ ... .. ...••.... •.... 115 
HP·33C . .. . .. . . .... .. . . ....... ...... 69 
HP·33E . • .. .....•.• .• .•.. 0 ••• I •••••• 49 
HP·32E ............................... 43 

The HP-85 Personal Computing System for 
Professionals helps solve difficult engineer
ing problems and simplifies f inancial analysis. 
The HP-85 is a powerful BASIC language 
computer with keyboard, CRT display. printer 
and tape drive complete in one compact unit. 
(HP-83 is the same as above but without the 
built-in printer and tape drive.) 

Mfr. Sugg. Ael Elek-Tek Price 

HP-85 COMPUTER $3200 $2500 
HP-83 COMPUTER 2250 1800 
[as HP-85 but no Printer 
or Tape Orive) 

26318 PRINTER 
82905A PRINTER 
72258 PLOTIER 
(incl Personal ity Module) 

3650 
945 

2800 

3200 
775 

2550 

GRAPHICS TABLET 2050 1650 
VisiCalc· PLUS 200 162 
APPLICATION PACS 95 77 

and all related accessories and software 
at SIZEABLE DISCOUNTS 

VisiCalc" is a trademark of Personal Software. Inc. 

CALLTOLLFREEB00-621-1269 
EXCEPT Illinois, Alaska, Hawaii 

Accessor ies discounted too. Cofponot. Accounts Invited. 
Mastercharge or Visa mail or phone. Mail Cashier's Check. 
Money Order. wks st ilim: 
$1-!X) eaadd'l 7% tax. 

HOUSEPOWER CLINIC 

By EVAN POWELL 

Heat-recovery basics 
Heat recovery is an often-overlooked way 
to reduce winter fuel bills. All kinds of 
appliances and functions around the 
house produce heat; the trick is to retain it 
and put it where it will do some good. 

We covered indoor dryer venting in 
November 1978. Numerous sources, in
cluding Oak Ridge National Laboratories 
and the Department of Energy, confirm 

' that this practice can add desirable heat 
and moisture when the air from the laun
dry room is circulated to the rest of the 
house. 

Several indoor-venting systems are 
now on the market. One of the best values 
I've found is the Heat-Keeper, manufac
tured by Lowe Energy Products, Inc. (Box 
94013, Schaumberg, Ill. 60194). It holds a 
standard 1 0-by-20-by-one·inch furnace fil
ter and attaches to a four-inch dryer vent. I 
use an optional vent valve that lets me 
divert the exhaust outdoors· in summer 
and indoors, through the Heat-Keeper, in 
winter. 

Performance has been very good. I've 
found no abnormal restriction of air flow 
as long as I change the filter when lint 
builds up to about 1/a inch (as the 

TO OUTSIDE 
VENT 

DRYER 
EXHAUST~-

HEAT-KEEPER 
.--- INDOOR 

DRYER VENT 

FLEXIBLE 
(METAL) 

- BAt;:K OF ORYE~ 

instr.uctions suggest), and I've encoun
tered no lint problems in the area. I rec
ommend using metal rather than plastic 
vent hose when flexible hose is used. 

Recovering heat and moisture from a 
dryer is easy. Recovering them from bath 
water is even easier: Just leave the water 
in the tub overnight or until it cools to 
room temperature. A typical 30-gallon 
bath yields 8,640 Btu by the time the water 
reaches room temperature. That's about 
43 cents worth of electricity. 

'Tis the season 
I did my Christmas shopping in several 
parts of the country last year, but where
ever I went I found dangerous, crudely 
made holiday lights. The quality of Christ-

mas lights might seem unimportant since 
they're used for only a short time each 
year, but just the opposite is true~ They're 
often on for 12 to. 16 hours at a time, far 
longer than most lights. And they may be 
used near highly flammable material: dry 
evergreen. 

To minimize the risk Christmas lights 
can pose, buy only those that have been 
tested by Underwriters Laboratories and 
bear the UL tag. Follow the manufactur-

. er's instructions, which include cautions 
about the number of lights that can be 
used on one circuit and their designation 
for indoor or outdoor use. 

Look for damaged or broken wires or 
sockets and loose connections; don't use 
lights with a defect. Replace a burned-out 
bulb with a new one; never stick a screw~ 
driver into the socket. That old trick was 
sometimes done with series-wired light 
strings, but it will short-circuit modern 
parallel-wired sets-and it's extreme!~ 
hazardous. Avoid putting lights on a 
metallic tree; use spotlights instead. 

Q&A Refrigerator 
rehab 

I'm having a problem with the through 
the-door ice dispenser on my GE refriger 
ator. The passageway in the door jarn 
and ice spills into the freezer. After 
remove the ice the dispenser works for 
few weeks, then it clogs again. 

Also, I need to replace the refrigerator 
door gasket. The old one rubbed again 
the cabinet and twisted, then finally wor 
through . How do I avoid this? 

Bill Jenkins, St. Paul, Minn 

The G£ ice dispenser has a mechanics 
time delay to allow the ice chute to c/ea 
before closing. If it closes too soon, s 
much ice accumulates that the chute heat 
er can't melt it. 

To check, GE recommends that yo 
open the freezer door and momentaril 
hold, then release, the ice cradle about 7 
times. If the duct door closes too fast (a 
most immediately) after the cradle i 
released, replace the time delay. 

If you encounter gasket scrubbing whe 
installing the new one,. check to be su 
the door is correctly adjusted. If the pro 
/em persists, use GE's WR 97X210 Jubr. 
cant, applying it directly to the sealing su 
face. Don't use a conventional silicon 
lubricant-silicone can migrate to doo 
switches and cause contact failure. 

Cooktop cleaning care 
I have a Hotpoint electric range that is on I 
six years old, and I have had to replac 

CopynglltL'd material 



three top burners. The problem is the con
nections where the units plug in. They 
burn and rust and soon won't heat at all. 
The serviceman suggested I might be 
spilling grease into the connections, but 
I'm sure I would know if I were, and I clean 
my range thoroughly. 

Jane Terry 
Wilmington, Del. 

Your conscientious cleaning may be part 
of the problem. Those terminal connec
tions on plug-in units carry a lot of cur
rent; if they become loose or damaged, 
heat can deteriorate the connection fur
ther, and the result will be arcing and 
burning, which will eventually destroy the 
connection. 

First, examine the receptacles where 
the burners plug in. If they're damaged 
they can cause a replacement e'lement to 
fail. Compounding the problem is the fact 
that plug-in elements are seldom put back 
In the same burner after cleaning, and a 
faulty unit or receptacle terminal can 
affect the others. 

Finally, when cleaning your cooktop, 
don't raise the units any farther than nec
essary to remove them. Lifting them too 
high can reduce the spring tension and 
result in poor contact. And don't clean the 
area around the receptacles or insert a 
damp cloth under the cooktop unless the 
range is unplugged. 

Fast-working dryer 
My Maytag 0408 dryer has a timer that 
does not advance at regular intervals. 
Recently the dryer started shutting off too 
soon (10 minutes or so after starting)
while the clothes were still wet. Is the tim
er the problem or is it something else? 

Dave Biggers 
Augusta, Ga. 

It's probably something else: a thermo
stat. The AUTO-DRY control on this model 
indirectly measures the dryness of the 
load by using a cycling thermostat with 
two sets of contacts: One turns on the 
heater until a preset temperature is 
reached; the other set of contacts turns 
the timer motor on- but only when the 
heater is off. 

When a lot of moisture is present, as 
with a heavy load or at the beginning of a 
cycle, heat builds up slowly because of 
evaporation. As the load becomes drier, 
the thermostat cycles the heating element 
off and the timer on more frequently. 
That's why the timer seems to be working 
erratically. 

Assuming you have been using the reg
ular cycle, try using the permanent-press 
cycle, which uses a different thermostat. If 
the dryer operates correctly on permanent 
press, you probably have a defective ther
mostat-much less expensive than a new 
timer. Another cause could be a blocked 
exhaust vent. 

Got • 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. 

• ., ...... ~\ . . .. . ,_..t.• .. • • • • • • • • •• • • • • • • • • • •• • •••• ••••• •• • ••• 
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GIVE THE GIFT 
Omrittron, Inc. Introduces the Omnl Vole&-Moster!M 
With a press of the button a synthesized voice tells 
you the 11me-Hours and minutes, AM or PM. 11 also 
has Iorge LCD digital display read-out as well. Other 
tuncl1ons Include: 

• SNOOZE ALARM-S minutes and then 
again In 10 minutes o1ter the lnll1ol alarm 
messoge a musical tone followed by "Af
tenllon please, tr.s (hour, minutes AM or 
PM). Please hurr( 

• DAILY ALARM·Pioys musical tones (Boc
cherlnls Minuet). 

• 11MER·Announces the elapsed ttme every 5 
minutes for one hour or the elapsed 11me 
on command. 

• CHIME WATCH-At users optton the watch 
will announce the ttme on the hour and on 
the half hour. 

By remoVIng the band and ottachlng the key chain, It 
becomes o pocket watch. Mounted on a stand In· 

' eluded In the package, It becomes a clock for desk 
or dashboard. It comes wtlll batteries, 1-year limited 
warranty, 15-doy Money-Bock guarantee. 

Order yours today! Its the mostlnnovattve glfl you 
con buy. 

RUSH ORDERS CAll TOLL-FREE 
SOQ-528-60!50 Ext. !508 

IN ARIZONA CALL 
800-352-0458 Ext. 508 

Inquiries 
please write. -------------

Please rush me Omn Tolklng Watch I 
I @ $89.95 ea. ~ $3.95 ea. for Postage & 
1 Harding. I 
I Charge to Vlso or MasterCard I 
I Exp. Date Acc't No. I 
I Nome I 

Ac:tctess I 
.I City state Zip I 
I I I Send Check.___:___ or Money Order to: 
I E~b I 
I ORDERS SHIPPED within 48 Hour1. I 
1OM INC. I 
I 1-Penn Plaza, New York, N.Y. 10001 Jl L-----------------

' 

DIRECT u.s. 
QUALITY 

AT FAC lORY PRICES 
Each -pa.ir featurea: ~pact re.u.tut 
lenM8 • Handcrafted • P.ou.hed gl••• 
leNee • Harden~ metal framu • No 
non-MDA guarutee . 
FREE-limited time only-deluxe velour 

0 0 

lined case wi~ each pair of glasses 
ordered (a $3.00 value). Credit cards 
accepted. Dealer inquiries invited . 
NOTICE: Don't be fooled by cheap 
imitations. These glasses are made 
exclusively for U.S. Optics. To make 
aure yo~ get the best, order now ud if 
not'completelysatisfied return for 
refUnd within 30 days. 

Wo~lcl Famoua Pilot'• Gli••• 
Th- P.recisidn fll9ht gla- are now 

available to the public for only $-7.95. 11 you 
could buy them elsewhere. they'd 

piob41bly coat you o.;er $20.00. • ?OP 
available in gold or si!Yer frame. A $20.00 

value only s7:~. Two pAirs for S l4.00. 

A-riato~ Teardrop Flight Gl .. •• 
Flnible cable temples. 1130A gold frame 

only. A $30.00 value only S9.95. 
2 pairs for.Sl8.00. 

P~ol111ioaal Dri'liag A Shooting GIA1a• 
Wide angle amber lens bnghtena vwbility. 

• 300 gold frame only. A $30.00 n lue 
only S 14.95. 2 J1U1S for $28.00. 

To order .. nd' cheek or moael.t.CX:•r to U.S. ~ 
Q.pt. 749\P.O. Boa lUOCI, a , a.o._y . 
Cticllt c:ara cuat-n pJ.ue fill ID card It aDd Bap. date 

QUANTITY MODEL • GOLD SILVER PRICB 
20P 

. 30A X 
300· X . 

Add Po.t.ge, Handliug, and fnlurance Sl.OOperpair __________ _ 

Tot.l----

Viu or M .. ter Charge It Bap. O.te 

Neme 

City Zip 

FREE case with each pair. 
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SOTZ GARAGE SHOP HEATER 
• PRODUCES MORE HEAT THAN 2 OR 3 
HIGH PRICED STOVES 

• TREMENDOUS RADIATING SURFACE 
AREA GIVES YOU MORE HEAT WITH 
LESS WOOD 

• BURNS VERY LONG WITHOUT ADDING 
WOOD . 

• ENGINEERED TO PREVENT DRUM 
BURNOUT 

• TESTED TO U.L. STANDARDS 
• EASILY HEAT YOUR BIG FARM BUILDING 

SPECIFtCAnONS 
•Heating Capacity: 152.000 BTU/hr. bottom drum 
243.000 BTU/hr. double dn.m 

•ConstrucHon: Door. door frame, flue collar, draft 
control. internal draft channel of l3 go. steet legs. 1/8 in 
steet hinges. latch. catch ot 3/16 in steet N.lts and 
bolts. Top Drum: Connector flonges. pipe assembly. 4 
nesting brackets. N.~ts and bolts. 

•Quarontee: l-year trial otter. 10 years against failure. 
•UL testing conducted by R.F. Geisser. Engineer's. 

PRICE: 
DEUVERED FACTORY 

TO YOUR DOOR PICK·UP 
lottom. . . . . . . . . . $38.98 . . . . . . . . $3.4. 95 
Top . .. ...... ... $20.98 ....... . . $17.95 

VISA AND MASTERCARD RUSH ORDERS 
CALL 1-800-321-9892 
(INSIDE OHIO CALL 1-216-236-5021) 
Of SEND CHECK OR MONEY ORDER .... 
Sorry, no C.O.D.'s. 

OUR 25th YEAR I 

$34 95 
bottom kit 

factory 
• plck·UP 

BefOfe you spend $500 to $600 on a 
wood heater. try the Sotz Heater Kit fOf 
under $60 ... at our· risk. If (within one year) 
you don't agree it out performs any wood 
heater money can buy, or (within 10 
years) If the kit cracks. warps. or burns up. 
your money will be refunded. including 
shipping charges. 

Kit convert,. a 55 gallon drum (not 
supplied) into a high capacity wood 
burner. Features large lW•" square door 
opening, cam-lock doqr catch. and 
spark-proof design. Patented Internal 
draft channel draft control. and airtight 
design allow controlled. efficient heat, 
while limiting metal temperatures of 
barrel. to prevent burnup. 

Use of draft control allows you to heat 
large or small areas. Basement Installation 
heats your entire home. Great for your 
garage, workshop. or cabin Top drum 
squeezes 60% more BTU's from heat 
normally lost up the chimney. Heavy steel 
kit bolts together quick and easy. 

Thousands in use by U.S. Army, Now, 
FREE Info. about 55-GAL HEATER (SHOWN). Depts. of Nat. Resources, Agriculture, 
heating water, ciying wood. treplace-to- Federal. state and local government 
woodstove. 15-3Q gal. kits also available. agencies. 

Sotz Corporation, 13639 Station Rd., Columbia StaHon, OH -"028 

FAST·N EASY WOOD SPLiniNG 

S24. 95 DELIVERED 

SPECIFICAnONS 

Weight Head-12 lb. (Total 
. weight 151b.) 

Construction: High-carbon steel 
head, hardened edge. 
High strength steel 
handle. 

Guarantee: 1-YEAR TRIAL OFFER 
+ 10 years against 
failure. 

Price. $19.95 Factory pickup. 
$U.95 Delivered to your door. 

VISA or MASTERCARD RUSH ORDERS 
CALL TOLL FREE 1-800-321-9892 

Inside Ohio 1-216-236-5021 · 
OR SEND CHECK OR MOI'IIEY ORDER. 

Sorry No C.O.D.'s 

• Splits most' logs in· one lick-won't 
stick. 

• No struggling lifting hEiavy logs up 
to high priced power splitters. 

• Drop ·em. saw ·em. stand 'em up, 
and split ·em I 

• Forget about lost stuck. Of flYing 
wedges. 

• No gasoline, no set-up. no take- . 
down 

• No wooden handle.s to replace. 
• No gimmicks. J~st simple physics! 

We at Sotz have been making the 
same quiet offer for years: Try a 
Monster Maul at our rlskl Within one 
year, If you don't think It's the fastest, 
least tiring method of splitting fire
wood. let us know. and we wiD tj.ve 
you your money back. Including 
shipping . . . . Plus, Irs guaranteed 
against falure for 10 years. 

OUR 25th 
YEAR 

Sotz Corporation~ 13639 station Rd., Columbia StaHon, OH -"028 
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Roaches and ther Pests--and 
Keep Them Out! 

SCRAMTM is a home-size version of the commercial 
pest control device that's safe for people, pets 

and the ecology. Try it in your home for 30 days. 

SCRAMTM is small and unobtrusiv~-

rugged, hi-impact case has black finish 
with brushed silver face. Measures only 
J-111" x I" x J-111". Weighs about a 
pound. 

It happens every year. Cool, autumn 
mont~s drive flying, creeping, crawling design means there's no maintenance-- creepers and crawlers will be finding their 
pests mto your home. What do you do? ever. way into your home to escape the cold 
Fight an_ endless battle using dangerous IT WON.'T HARM CHILDREN, weather. When they do--be ready for 
traps, potsons o_r spra~s? Or shell out good PETS OR THE ECOLOGY. them ... with SCRAM™. 
money for htgh-pnced exterminators? ' Try SCRAMn• at home fo r 30 days. If 
~e.ll--he~e·s .~ inge~iou~ ~ew space-age Best of all, there's no danger. A leading you're not satisfie~ t~at, its mess-free, 

Pted Ptper that wdl ehmmate common university tested it and found it absolutely ~anger,-free protectt~n 1sn t worth many 
household pests--and keep them out! safe for humans--even children--and pets. t tme~ 1ts modest pr~ce, y.our money (in
PESTS GET THE MESSAGE LOUD And it's harmless to the ecology. There's cludmg postage) wlil be cheerfully re-

AND CLEAR· SCRAM' no mess--no traps to empty and reset , no funded. Yo u are fully protected by a one-
• • dead vermin to dispose of. (They leave year manufacturer's warranty, as well as 

SCRAM™ is a home-size version of an under their own power!) And SCRAM'sTM by . Shelburne's 26-year reputation for 
electronic pest contro l device that's used ultrasonic waves will postively not have satisfied customers. 
by professional exterminators . It's heart is any effect on burglar alarm systems, fire or HOW TO ORDER 
a special quartz crystal speaker that sends smoke detectors, garage doors, TV recep- • 
out ultrasonic waves on varying frequen- tion or any other electronic devices. To order, simply send your check for 
cies (so the pests can't develop an im- SCRAM™ is the perfect pest protection. $49.95 plus $2.85 shipping and handling to 
munity to it). You can't hear it. Neither It will keep pests from inhabiting and The Shelburne Company at our address 
can your pets. But mice, rats, roaches and nesting in vacation homes, campers, and beto;-v. Or get even faster service with your 
other pests can . And the message they get boats both during the summer and off- credtt card by calling our toll-free number. 
is unmistakable: SCRAM! season. Use it to control pests where food 

SCRAM™! Drives away 
Mice Rats 
Roaches Carpenter Ants 
Crickets Flies 
Mosquitoes Locusts 
Fleas ... and many other pests 

is kept or stored . Commercial versions 
have been used for years by exterminators, 
restaurants, and farmers. Hard-to-seal 
areas, such as garages, toolsheds and farm 
outbuildings benefit mo st from 
SCRAM's ™ ultrasonic protection. 

THE PRICE MAKES IT 
PRACTICAL. 

r-- CREDIT CARD HOLDERS---.. 
CALL TOLL FREE: 

24 hours a day - 7 days a week 

• 
(800) 638-6170 

OR 
(800) 228-2606 

-..Maryland residents call 363-4304--_. Note: In spite of some claims, studies in
dicate that ultrasound is not effective in 
controlling bats or spiders. Until recently, prices of ultrasonic units Rid your home of rodents and insects 

Pests can't stand SCRAM's™ ultrasonic were high-:close to $200 in some cases. ~n- without using danger~us traps or inhaling 
waves. It causes them extreme discomfort ly professiOnal pest control compames even one b~;ath of potsonou~ spr_ay. Order 
and pain. In fact, SCRAM's™ ultrasonic used them. and dema~d ~~ low. But nqw a SCRAM today at no obligatiOn. 
output bothers them so much, they'll leave the secret IS out. A_vatlabthty of lower cost 
rather than endure it. What's more, they components, parh~ularly qua~tz cry~tal 
stay away as long as SCRAM™ is on the speakers, resulted 1~ lower pnce~ umts. ~ 
job Now clean, electromc pest control ts prac- !J L.!~ 

· tical for everyone. SCRAMT"' costs just 
JUST PLUG IT IN. AND CLEAR $49.95 (plus $2.85 'shipping and handling) 

UP TO 2500 CUBIC FEET. but is as effective as units costing four to 
five times the price! 

You can use SCRAM™ anywhere there's 
a 110-Volt socket to plug it into. That 's all GET READY FOR THE WINTER 
you do--and those pests will disappear day PEST INVASION. TRY SCRAM™ 
by day, week by week . SCRAMr"' uses o n- FOR 30 DAYS AT NO RISK. 
ly 5 watts--1/1 Oth the energy of an or
dinary 50-watt bulb . And its solid state Now's the time to order. Pretty soon the 

110 Painters Mill Road Dept. R-18 
Owings Mills; MD 21117 (301) 363-4304 

"' The Shelburne Company 1981 
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Introduces the 

MODEL 12K 
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 somone 
else to install it. Do it yourself 
in a week-end and save • 

. . • • 
• ' . 

• • 
' . 

• • • 
• 

• 

• 
• 
• 
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ONLY $2,400.00 
UPS SHIPPABLE 

KIT CONTAINS 50 
•12' Antenna •All Miscellaneous Cable Channels 
• AZ/EL Mount and Connectors Needed 
• 24 Channel Receiver • Everything You Need 
•120 ° LNA • No Special Toola NMded 
• Feed Horn • Complete Antenna Weight Only 126 Pounds 

M f D. P . . $2 400 DEALER anu actor 1rect r1cmg: , INQUIRIES 

800-643-0102 Or 501-647-2291 INVITED 

In It you'll find hundreds of top quality manuals, paper· 
backs, teJCtbooks, and Industrial handbooks on lathes, 
Inverters, machine tools, windmills, found,Y, · steam 
engines, methane, welders, homesteading, crafts, elec· 
tronlcs, woodworking, electroplating, blacksmithing, 
alternator secrets,. three-phase motors, small business 
and much, much morel This Is the most exciting 
technical bookstore ever! 

FOR ANCI: 
•Learn how to build a furnace for less than $10 that 
will melt aluminum cans and make ca.stlngs using 
grocery store charcoal. 

•Discover Incredible how·to books on how to build a 
predslon metal lathe, shaper, milling machine, 
brake and morel Fantastic series of books! 

•Highest quality books on melting aluminum, pot 
metal, brass, cast Iron, and morel Plans! Details! 

•Convert any smaH ar to electricity. Convert to LP 
gas, charcoal, wood, alcohol, hybrid-electric. 

•Discover Industrial ;eterence books on mechanical 
engineering, refrigeration, electricity, and morel 

•Top rate technical school textbooks on hydraulics, 
machine shop, drafting, plastics, welding, morel 

•Superb books on wood stoves, hydroponics, do-lt· 
yourself patenting, prospecting, water power, high 
high mileage carbs, suppressed Inventions • morel 

This Is not a book club! Just the best books from the 
best publishers. Buy only what you want, when you 
want. We supply quality. Write for a catalog, and see 
for yourself. 

Please send 54e In stamps for 1st c.lass postage 
($2.00 foreign airmail). 

Discover the best technical bookstore by mall ever! 

Write for a.==~=~ 

By attaching our Mill Table to your drill press 
you can perform facing, slotting, milling and 
drilling operations on almost any machln· 
able material. The Mill Table allows precise 
positive movement of any workpiece in two 
directions, just like a full size milling ma
¢line. Adding our Swivel Vise • as shown 
above • lets you hold small or round parts 
and adds angle machining to the operations 
you can perform • 
MILL TABLE • 17n x 5.5" work surface, alu· 
minum construction, satin anodized, 11" x 
7" travel, wt. 1 0#, $69."95 + 3.00 S&H • 
SWIVEL VISE· 3" jaws, alum. const., satin 
anodized, wt. 7# , $39.95 + 2.00 S&H • 
END MILLS • Four flute HS steel, Ve, 3Ae, & 
W' dia., any 3 for $13.95 PPD . . 
VISA & MASTERCARD ACCEPTED • ln· 
elude all numbers, dates and signature. 

Michigan residents please add 4% sales tax. 
Satisfaction guaranteed. If you are not 100% 
pleased with your purchase. you mey return it for a 
full refund. 

M. J . LAWR~NCE, INC., Dept.PS-uz 
P.O. Box 1188, Washington, 11148014 

313-798-3598 

BRAND NEW RAJA Y 

available for most engines of 
40-500 C.I.D ... . 40%-60% 
increase in usable 
horsepower . . . substantial 
increase in gas mileage. 

$35995 
• 

-We also carry a complete line of Nlated turbo
charger com~, accesSOi'les and parts, 
Dlua tachnlce tntoriN.uon, to melt your Instal
lation needs. A'lllllable for marine also. 

-Order direct from our warehouse and save. For 
complete information, send $2 along with engine 
model and application. 

Not legal for street use on pollution control motor '+'ehicle in 
california. . 

• •• your 
supermarket of 
turbochargers, 

accessories and 
supplies! 

P.O. Box 8010 
1123 W. Collins/Orange, CA i2le7 

(714)13tr4133 

PS12 
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The farthest a watch has gone to monitor your day 
FOR THE PRICE OF A WATCH .•• 
OWN THIS DIGI-ANA GENIUS 

The craftsmen at CASIO have done it 
again. They've created a handsome, rugged 
digi-ana alarm chronograph for under $100.00. 

In fact, quite a ways under $100.00. 
And while they've created an affordable 

chronograph that makes the fanciest watches 
seem ordinary, they've done It without 
compromising quality. ~!l'l! 

This beauty does more .... ./. ~. 5,.., 
h ® u 

and does It better t an any •n·na 
other watch available in stores 1 U · U 

•I• 0 ·~· ... _.. ' • " ._.,, 
or in the mail. 
DIGITAL/ ANALOG AND 
TWO TIME ZONES 

This multi-talented 
timepiece gives you the 
convenience of watch hands 
(analog) and the multi
function abilities of digital. 
Unlike Seiko or Citizen, these 
watch hands are electronic 
- no moving parts -giving · 
you minimal maintenance and 
greater accuracy. 

' ,/. co ~ 
.... , I ' I 1:08 I 
• I'• 0 ·~·1..1.1 , •• ,Ciolfi 

. 
DUAL,_ 

,,' . ~ o I I 

"@ ' ' ..... 
":/ I 

"., .. .... " 
••• ~t n n • n•11 ,.,.. ,. 

•I• 0 ·~· 1•-'l '••( c•• 

.. 0(! 

5 35 
Is it Monday In New 

York? Or Tuesday in Hong 
Kong? You'll never have to 
ask that question again. This l"'' ~ 1 ~' 1"'"1 ''' 1 '-
wonder allows you to view CIIUifi1IOWII ALAI!' 
two time zones at one glance. 
And you can set the digital 
displa~ for 12- or 24-hour 
time. The time to the second, 
the month, the date and 
thtd\Ee are also clearly displayed. 
T MELODY ALARM SYSTEM 

'"'98 

This unusual electronic watch/stopwatch 
features three computer synthesized melodies 
to help you ·cope with your busy personal 
schedule . The unique daily alarm system alerts 
you precisely on the chosen minute with a 20 
second signal or your choice of melodies. 

For example, you can wake up to Dixie 
and keep an appointment with the help of 
Clementine or Greensleeves. If you wish, this 
miniature orchestra can measure every hour 
with a 2-tone chime. And it reminds you of 
lunch time the way Big Ben would- by playing 
Westminster Chimes at 12 noon. Each and 
every note Is a true reconstruction of actual 
musical pitch with vibrato and can be silenced 
with a touch of a button. 

COUNT UP, COUNT DOWN, 
COUNT AROUND 

In addition to helping you organize your 
day, this gifted timepiece boasts some 
exceptional chronographic traits. 

You get one of the most complete 
stopwatch and countdown capabilities we've 
seen. The graphic chronograph and 
countdown timer functions alert you by sight 
and sound when the preset time is up. LCD 
hands indicate the minute and second by one 
sweep per second (counterclockwise for 
countdown time). · 

The repeating countdown timer can be set 
in motion for any time between 1 second and 
1 hour. Ideal for tallying cooking time , fuel 
management, flight approaches, minutes on 
Y?Ur parking meter, or anything you like. 
Upon reaching zero, the timer cilerts you with a 
pleasant chime. Then repeats -automatically. 

A press of a button sets 
Into motion a full function 
stopwatch, featuring up to 1 
hour of 1/100 second timing, 
laps, and 1-2 finishes. It even 
has a "beep" signal to confirm 
stops and starts. The perfect 
complement to the countdown 
timer. 

s ......... THIS MONTH'S 
• 11" 111"" ,, .. CALENDAR AND NEXT ..... ------· -----··" ·Want to check a date on a 

..... ::.,~=.::;,::calendar without fumbling for 
., • ...,_ • ., •• _. your checkbook? A press of a 

.. .,. • _. "'.-. ... button brings forth a full 
calendar for the current month. Another press 
and you have neXt month's calendar. All in 
crystal LCD clarity. 

This calendar system never has to be 
programmed. It's set until the year 2029. And 
the calendar display Is In addition to the digital 
display of the day, date, and year which also 
automatically adjusts each month. 
SPACE AGE POLYSULFONE, CHROME 
OR PRECIOUS PAU..ADIUM 

This wizard Is available In three good 
looking styles. The featherweight, high-impact 
black polysuHone AX-1 Is available for 
$49.00. Model AX-210 In chrome and 
stainless steel beck and band is only $59.00. 
And for t89.0()', you can own the luxurious 
AX-510 with precious palladium-plated case 
(platinum group) an.d band. 

Each watch has guaranteed quartz crystal 

accuracy of ± 15 seconds per month 
(although many CASIO owners experience 
± 5 seconds per month accuracy). Each watch 
Is water resistant and comes with a long-life 
lithium battery in place (there's also a handy 
panel light for night viewing). 

OUR OOU8LE.GUARAN'l'E£ 
First, the included CASIO factory 

warranty: one year parts and labor (in the rare 
event repair is needed, you'll find this service
by-mail feature very convenient). 

Secondly, you'll also have the opportunity 
to decide If this CASIO Is right for you. If not 
delighted, return it within 30 days for a 
prompt and courteous refund (including 
dei~Eb char~j~~ must be satisfied . 
SP YD Y 

We're proud of our prompt delivery. Being 
one of the largest CASIO timepiece dealers In 
the United States, we almost always have the 
watch you want In stock, and we generally 
ship the day we receive your order. 

We're as close as your phone. Orders are 
accepted 24 hours a day, 7 days a week. 

Order now and be delighted. 

~------------I CREDIT CARD HOLDERS 
I ORDER YOU-FREE TODAY 
1 To order your Model AX·l, AX-210 or AX·510 

watch, call the toll·free number below, or send a I check or money order for the total amount plu 

I 
12.50 for the first watch, $1.00 for each · 
additional watch to cover shipping and Insurance 

I costs. Watch generally shipped upon receipt of 
order. If ordering by telephone, please have all I the necessary information ready. If you wish, we 

I 
will send your watch to you via U.P.S. BLUE 
LABEL 48-hour delivery for an additional $2.00. 1 Minnesota residents add 5% tax. 

1800-346-3354 
lin Minnesota or if no answer, 
1 call 800-835-2246 

I tlt7~~eue 
I Department PS-12 

. 400 Center Ave., Moorhead, MN 56560 
I Telephone (218) 233-2500 



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 Elizabeth Tober, Popular Science, 380 Madison 
Avenue, New York, N.Y. 10017. 

lAMlE DOOR OPBIERS 

Boots ForM 
Styles you can 
order by mail. 

Immediate 
Del ivery 

Crawford Hous 
1 Dept. 16, Box 468, Broc~<t,.n : 
1 Send FREE Color Catalog of FRYE Boots for Men 1 

I I 
1 Name I 

I Address l 
: City State Zip I 
L 'll>!:!! ~~ ~~a~d _!Y!!!t!!._ _______ ::.! 

Ha~e your own promab,. bullnfta 
MAKE MONEY with

WROUGHT IRON DECOR 
Make Froi( Bowts, Baskets. Lamps, Candelabras. 
Scooces. furni ture. etc. Projects are funct•onal, 

docorat1ve and hig hty saleable. 
Send $1.00 lor complelo .. ~o~og.,. ,.olurl"9! 

T 0011. Bookl. Molorloll lftd SuppiiH. 
Instruction Books contain Photographed Detailed 

Step-by-Step Procedures. 

i<osv CREATIONS sa~J~;e~~~ ~~~06 

The "Gelding" Lock Blade 
5" Length Overall· 3'" Closed 

• Hand· 
made 

features 
• Surgical Steel Blade S250 EA 
• Brass Lined Model K·24 · 
• Brass Bolsters Add 50¢ Post. & Handl. 

Black Belt Case Available $1.00 ea. 
Jus t The Right Size For Cutting Or Dressing 

and Small Game. 
Monev Back Guaranteed II Not Fully Satisfied! 

WESTBURY SALES CO. DEPT.G-12-PS 
373 Maple Avanue,.Westbury, New Yor1111590 

t.o~~o'U'W\®$ff.l!.m:raa 
ENDS WOOD SPLITTING DRUDGERY 

New low cost COMPACT MODEL with trailer type wheels 
and hitch coupler for farmers, camps, cottagers. 
10 ton ram, 2 cycles per min., splits 
logs 25" x 18". Also avail
able for 8"' wheels for 
trunk transport. 
For details write: 
Piqua En&ineerin&, I Box 645 o. 45356 

. A Revolutionary Sleeping Experience 
The 

Original 
Velveteen ._""'-....C.../ 

® 

The lightweight Ai r Bed offers a revolutionary sleeping 
experience. Gently, but firmly 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! 

Available in twin, double, queen and king sizes. Inflates 
in minutes with most air pumps or cannister vacuum. 
(High-power air pump available-optional.) Made of sturdy 
20 gauge poly vinyl , cleans with soap and water. Repair kit 
and pump adapter included. 

Don't be mislead by imitations. Insist on the original , 
red velveteen The Air Bed. 10-day Free Trial. It not 
satisfied. return it within 10 days for refund. Order now! 

CREDITCARD ORDERS 800 648 5600 Nlftdl RISidtills tilt 
CAU TOll FREE: " " 800-992·5710 

OPERATOR NO. 48. 24 HOURS A DAY. 7 DAYS A WEEK 
790 Maple Lane, Bensenville, Ill inois 60106 

CIENCE 

f!m4995 

Air Coli Conslrucllon Stores Easily on Shalf -----------, Please sand me the following AIR BED(S): 
Twin Size (Item 2339) $49.95 

1 0 Double Size (Item 2354) $69.95 1 

I 
0 Queen Size (Item 2360) $79.95 I 
0 Kino Size (Item 237 4) $99.95 

I Add SS.H per bed for shipping end Insurance. I 
0 AC Air Pump (Item 0004) $29.95 

I 0 DC Pump·12volts-(ltem 0005) $29.95 1 
Illinois Residents Include 5%% sales tax. 

I 0 Check/M.O.Enclosed 0 ChergeMyCredltCard: 1 
0 MestarCherga 0 American Express :J Carte I I 0 Visa 0 Dinars Club Blanche 

I Cerd No. Exp. Data 1 
Nam•-------------------------------

1 Address I 
ICily I 

State Zlp I 
I Signature - - ---------------------
1 Contemporary Merllttlng, lnc. I 
\J90Meple Ljlne, Bensenville, IL60106 J 

Dept. PSME335 . ©CMI1981251 -----------

COMPLETE1981SOLARHEATINGPRODUCTS 
CATALOG EVERYTHING for ACTIVE and PASSIVE 
solar heating, including Kalwall's Sun-Lite® Glazing 
and Thermal Storage Systems, plus difficult·to-fjnd 
energy savers. Order all materials from one expert 
source. 68 pages, 15 sections. $3.00. ppd. Visit Our 
Retail store. SOLAR COMPONENTS CORPORA
TION, Dept. P, P.O. Box 237, Manchest(!r, NH 
03105 

GAS TO ELECTRIC . 
2 bulb fixture duplicales the 

ciNvm and lncraa.s the light 
output ol any existing double 

mantle gu lamp. Kit Includes on· 
at-dusk, ofl·at-dawn photo c:on- . 

trot, fiXture, bulbs, detailed 
ina1ructlons. The 'RELITE" kit is 

avaiable in both 115 vo4ts and 12 
vo4ts. Ask tor the 'RELITE' kit at 

your local hardware store or write 
for and 

\.. p FOR PEDALPOWER* H E OWNERS sl'f.CU~L 
Smooth Stan•• $99.96 
Add-on a speed control that 
eliminates squeezing lever and tire 
wear. Easy Twist Grip throttle 

gives reverse tool 
For all electric bike needs 

Call: 800-847-1304 
PALMER INDUSTRIES, BOX 707AI 

ENDIC n NY 137 



YOU P Y TOO MUCH FO YOUR TOOLS 
EVEN IF YOU FOLLOW !.ALES CLOSELY. YOU PAY TOO MU01 BECAUSE TliEY CALL TliEMSELVES FINE TOOL STORES. AND THE TOOL ITSELF IS SOMETliiNG 

YOU CAN HOT PICK UP FRCIM YOUR NEIGHBOR HARDWARE STORE. WE ARE niE LARGEST Sf'EOALITY TOOL RETAILER IH NORTHERN CALIFORNIA WITH OUR THREE 
LOCATIONS. WE CARRY OVER 7000 ITEMS IN STOCK AT ALL TIMES. WE CARRY OVER 150 DOMESTIC LIHES ALOHE AND MANY FINE IMI"'RT LINES. THIS IS TliE FIRST 
TIME NATIONWIDE. ALL AT INCREDIBLY LOW PRICES.I F YOU ORDER OVERS 50 00 YOU PAY ONLYTliE AMOUNTS SHOWH BELOW EXCEPT CALIF.) 

11raKita 
IIIE Of THE ~ Alii BEST SEUJIG 

POWEI TOO$ II T1IE WOIUI 

POWERED MITER SAWS 
But powered miter 
saws on market. El
ectric brakes. Slo l
ed moving table ma
kes cut cleaner. 
10" capacity saws 
24008 accepts vise 
and holder set and 
comes with dust bae 
List:S 324.00 

25999 
llodel 2401B has positive 
stops at 4S & 90 21 
List & 298.00 
14" MITER SAW. Model LS 1400. Cuts 4 3/ 4" deep, 
6" wide . Accepts vise & holder set. . 
Electric brake. Comes wi th blade & 369 50 
dust bae. ( AddS 28.00 for vise and 
holder set. I LIST: S 489.00 

23Ja H.P. ROUTER 
36008 

3/8 CORDLESS DRILL 
REVERSIBLE 
6010DW 

One hour fasl charge with removable 
baltery. Most powerful cordless on 
the marflet. Comes with charger, 8 499 
battery, No.2 philtios bit. 
List: J 124.00 lilLY 

12" PLANER-JOINER 

2030 

i88o'.iiii 13 

3% POWER PLANER 
19008 

Ideal for door and cabinet installal ions. 4am.P ball 
bearinl motor turns at 11.000 rpm. 3 1/4" wrde bl ade 
capable of chamfer cuts usinc.the unique cenlergroo· 
ve in sole plalt.Weichs only 5.llbs. 
Comes with blade cauge, sharpeninc 

99 holder,sockel wrencb, euide rule 94 
blades.K (carbide brades add S 37.• 0 

List: 132.00 

TWO SPEED RECIPRO !.AW JR3000/W 
6 ... -·· coM & Wocles Lis~ S 1".00 
3 314" CORDLESS SAW 5081 OW 
lettlf)', cho,..,, lofocle. List: $ 131.00 

9950 

9450 
1/2" REVERSIBLE ANGLE DRILL 6300 LR 2l'll991 
S!<loh ... o ,doptt. -· -ch. Lht:189.00) 
4" SANDER GRINDER KIT 9501B IC 7450 Gri.., ......, -ch. List: $ 108.00 
1 H.P. ROUTER 3608 B 7 
3/4" & 14" coloto. wr4nch ... List:$ 113.:0 -••u• 

15 5/4" PLANER 20«l 
llodn, ......din List:$ 1680.00 

Offer expires on Oec.11, 1981 

BOSCH -;:,:: 
REVEISILE , YAIIABLE SPEED DRILL 
1151YSR 

3!8" Chuck, 0-1100 RPM 
2.5 amp. powerful ball be
arin&motor.List: S 129.00 

lllY94so 
ORBITAL ACT1111 JIG SAW 

1580 

ONLY 

29 PC. liCit SPEED SitU 
Dill IT SET sizts 
1/16 to 1/2 ~, 64tH. 

u.s. IWlE 

ONLY 

1699 

IOOEL 7 

Shoots a staple into the 
hardest wood. plywpod 
even li&ht ae\als. All
Site! coJISttuction will! 
chro11e lin ish. Patented 

i~· :~~' re~tr.l~.; 
9"6" ald CEIL ,.ILE. 
List: S 20.60 . 

IIILY1399 

ELECTRIC STAPLE GUN 

ET-50 

11 nail and too l pouches. Rue&e.d n.Yion 1699 t-----------------1 
web bell. Large type holder. Sw•nerne 
metal hammer holder. Combination square, DUAL ACTION All SAIIIEJI 
plier and screwdriver holders. Fixtures to be used on ordinary Dlack pipe as a bar. No 

holes notches or rivets required to assemble. Most 
rapid 'action. Clamp faces 1 1/ 4 -inches square. Baked 
ena111el finish. One set makes clamp. 99 1/2 H.P. IIDiJsTRIAL 

Heavy duty, all IJetal construction. Ball bearinc. 
Motor burn- out protection. Comes with &rinding 
wheels, tool rests, cuards. Weichs 28 lbs. 

I 

lilLY 4999 

NEW! 
Home•Hobbf 
ToolSet"' 
Two """'·WOtl<lng tools -
thot all·new VISE ·GRIP long 
nuN locking phrt and tM 
populat r VISE-GRIP 
curved j;lw loc!Ung plitrt. 
Boch wilh bulle-in 
wire-c:uftera! 

11 pc. Open end & box 
• ~ end combination metric wre-

nch set. Made ol drop forged Ilea· 
t tre.aled alloy steel. Tripjtle c.hrome 

plated. Hr&hly folrshed. Conlarns srzes 
7,8,9,10,11,12,13, 4,17,19,22 mm. ft99 
Satisfaction cuaranteed 7 · · 

Dual action: rotary or orbi tal 
motion. 10,000 RPirl can be 
varied by or buill in regulator. 
Corns with 1 6" pad. 

lilY 3999 

1/2" size 6 99 
3/4" pipe size 

BENCH DIIU PlESS 

PROFESSIONAL SPRAY GUN 

Exact c.opy of a popular 
professronal spny gun 
which sell over$ 200.00 
Excellent qualitv. None 
bl.eeder type, exlemal 
mox. Comes wtth one 
quart cup. 

Satisfaction cuaranteed. 

40 PC.SOCKET SET 
Satisfaction guaranteed 

IIICIO AOJUSniiG TORQUE WRENCH 

lilLY 

1/2" Or Ratchel Handle 
10-110 h-lb. Nickle- Chrome Plated 

alloy steel. 20" tong. One fl.-lb. 
increments. Meets and exce

eds Federal Spec. 
GGG-W-686C 

2999 
40 pc. socket set includes both Metric and u.s. sizes. 
Contains 114" dr, & 3/ 8" sockets. All drop forced 
heat treted 
heat treated alloy steel. Tripple chroiJe plated llld 
hiChly pol ished. Comes wilh 8" lone 3/8" dr. ratchet 
handlr,. srark ptua socket, 3" extension, spindle 111d 
33 socke s all in a IJetal box. Weichs 5 lb. 

E TO ANY OF OUR STORES 
AND SAVE EVEH MORE 

W. FRANCISCO SAN BRUNO OAKUHD 
285 S. Van Ness t758 Et Camino Real 1290 Powell St. 
S.F. CA., 94103 San Bruno CA. 94966 Emeryville CA. 94608 



Hundreds of men now ualng 
the Foley plan succeufully .. . 
... Y OU Can Do It Tool 

Find out TODAY how the proven Foley plan can quickly put 
you in a Money- Making bus~ness of your own. Work in your 
~pare hours and weekends for extra income, or s tan a fulhime 
shop. Set the hours you want to work ... keep the profit s you 
earn. Age, education or minor hkndicaps are no barrier to 
;uccess. No special skills . experience or huge investment 
needed - not a franchise . Stan in basement or garage. No 
selling involved. no canvassi n~ - keep 90¢ profit o n every 
dollar )'OU make. Plenty ofbustness from handymen, carpen· 
ters, contractors and industry. JO-Day NcrRisk Trial! 
Send tor complete fKts and detella without obligation. 
Our FME Booklet talla how to st«t, how to grow, and how 
Foley will even finance you. Act NOW! 

Jusr jill in coupon beto ... •. Mail to: 
5135 Foley Building 
~;;,;~Minnesota 55418 

1 FOLEY Manufacturing Co. 5135 
1 Minneapolis. Minnesota 55418 
1 Please send FREE Book about the opponunme.s in my own 
1 sharpening business. I understand there is No Obligation. 
I NAME I 
I I 
I ADDRESS I 
I I 

~~~~ll-------------~~-----J 

138 ! POPULAR SCIENCE 

FREE BLUEPRINTS and TRIAL LESSON 
-for your ereater success in Building 
Beginners, craftsmen, even foremen and 
superintendents, ·have sent for these free 
blueprints and trial lesson in Plan Readinp; 
as a means of eying out Chicago Tech s 
home-study Builders training. Learn how 
you can master Plan Readirlg- Estimat
ing-and the practical detailS of all types 
of construction in your spare time at 
home. Mail coupon below or phone 
TOLL FREE-see how you, too can pre
pare for a better job-higher income, or 
start your own contracting business. 

e PliO .. TOLL FREE (24 HRI.) 
1·100-528 1050 In 110 

CHICAGO TECH/School for Builders 
1737 s. Mlchlgu Avenue, Chicago, Ill . 80616 

·--------~--------------------. I CH~GO TICtflloMII tor Bulldlrt Veterans 1 I Dept. PS-121 1737 I. Mlchlpn Ave., Chec:k0 I 
I ChiCle:». 111. IOilt Htre I 

I Ple11t mall me • ,,... Trial LesiOn, Blueprints 1
1 

I 
8n4 Builders ~ I understand there Is no I 
obiiPtJOn-nO taleltn8n will call. 

I I 
I I 
I NAME &OF I 
I ADORES . I 
I Cln STATE ZIP I 

L------······----------------~ 

5·WIIeellng to Independence! 
' • 

. 
\ 

can 
800·257· 7955 

for Free 
catalog• 

111111111 ........ --BICIPic 
Fred Prosch wanted to keep his independence 
after he stopped driving a car. He said he 
needed safe, reliable transportation he could af
ford. He found it. A CYCLE CHAIR, the New 
Aluminum electric 3-wheeler that Is different 
and safer. Read what he says about it: 

"I'm 85 years old and use my CYCLE CHAIR 
for local transportation. It's very comfortable, 
easy to operate, and has two safe speeds-6 
mph and 15 mph. I take it to the store, to the 
bank, the post office and also to ride to just 
enjoy myself and get some fresh air. I feel it's 
better than driving a car and much less expen
sive, too." 
'FOR A FREE CATALOG on CYCLE CHAIRS, 
3-Wheelers, and Electric Bike Motors CALL TOLL 
FREE: 8()()-257·7955 (In N.J. 800.232·6550). CALL 
NOW OR WRITE: 

CEIIEUL UJCIIIEI Cl., PEIALPIWEIIIV. 
5293 Mantua Blvd., Sewell, New Jersey 08080 

10 Day Trial and Money Back Ouerantee 

~tAINEU 
GLASS 

Send 50~ for fascinating 
catalog of ldts, tools,· 
ideas, boob , and sup
plies. 

BIG STARTER KIT 
Only $17.15 ppd. 

WHITTEMORE, Btx 2015DE, HANOVER, MASS. 02331 

Spite 
EMlER a FMTERI LOG 

0n1r 848.11 p1ue $5 p, a h. ror 
·lid8pelblt cone, or ..... 

p1u1 $8 ,.•dy·to-•aMh·to hub of 
011 or llilht truck (tp •lllfY wt11e1e Ja::;d ••nd a ..... tu. FrMinfO-Hnd · · . 

Mlf 8dclretted11Welope. Qood........., 
Route I Kwltato•ii, .... ttDD 

Touch the mountains. plains and valleys. Follow the riwls and high· 
ways. Exciting, Colaful. Educational Raised Relief Maps. Accurately 
PIO~rtloned. Three-Dimensional. U.S.A. and The World. Molded vinyl. 
2B 'X 18'' $16.50 eacll. Send to ... HOUSE OF MAPS. 12906 Four 
Winds Farm, Suite 105. St.Louis. Mo. 6313t . To charge to MasterCard 
or VIsa Include account number and expiration date. Your money bactl 
If not completely satisfied. 

up 
Bargains in marine. aircraft, auto, hardware, industrial. 
mig., etc. A must tor hobbyisls, conservalionists, 
mechanics, handymen. ouldoorsmen. Send $1 tor great. 
big catalog (deduct $1 lrom first order ot $10 or more). 
AIRIORIIE SALES eo. Since 1945 
8501 Sleller Or., Dept.-PSe1 
P.O. Box 2727. Culver City, CA 90230 

Rush me your tree catalog! 

Name 

Address 

City 

State Zrp 

Clio And Mail Coupon Today To: 
Edmund Screntrfrc Co .. Depl 8210 N -24 
Edscorp Bldg .. Barnngton . N .J 08007 

No. 3362 c1981 Edmund Scientific Co. 



40,000 BTUs 
Clean 

Forced Air 
Heat Where and 

When You Need It! 

UNIVERSAL PORTABLE 
PROPANE. HEATER 
Use the home craftsman's favorite to 
warm your garage or workshop! Operates 
from standard 20-lb. RV or barbecue pro
pane cylinder. Great performance, great 
reliability, minimum moving parts. In
cludes built-in fan, hose, regulator and 
safety shut-off. 115V, 60 Hz. Mall coupon 
for details. 

;;,:;~~~;,:~;;~~;~;,1 
I Universal Portable Propane Heaters. I 
I NAME I 
I I 
1 ADDRESS I 
I CITY STATE ZIP I 
I I 
I NATIONAL-RIVERSIDE CO. Dept. S7 I 
I P .0 . Box 667 • Rancho Cucamonga • I 

L.:.a~f~~~~.:~.:72~~~~:,_J 

® 

37 Main St., Lynchburg, TN 37352 
R -, - ___,_ ._) 

JACK DANIEL 
SQUARE GLASS SET 
Mr. Jack Daniel was the originator of the 
square bottle for his whiskey and always 
wanted to have a matching square glass. Well, . . 
here it is! This hefty square glass (each 
weighs 14 ounces) is the perfect companion 
to a bottle of Mr. Jack's finest. The inside is 
rounded to make drinking a pleasure and the· 
original design is fired on for good looks and 
durability. My $15.00 price for a set of 4 
glasses (8 oz. capacity) includes postage. 
Send check, money order or use American Express, 
Visa or MasterCard , including all numbers an!! 
signature. (Add 6% sales tax for TN delivery.) For a 
color catalog full of old Tennessee items and Jack 
Daniel's memorabilia, send Sl.OO to the above ad
dress. In continental U.S. of A. call 1-800-251-8600. 

Tennessee residents call615-759·7184. 

Train 
FAST 
at Home! 

This VET Did It - and YOU 
"War Injuries left~~ 

b diY handicapped, u 
n:w I 'm a financial succe;s 
as a Locksmith, t~anks o 
our training. Besides, the 
~ork is fascinating. If I can 
do It anybody can."-
Glen Johnson, Larned, Kan. 

Can Dolt 
Tool 

Make Up to $10 an Hour-even while leamlngf 

l.f you enjoy f ixing things, you're a "natural" 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating business of Lock· 
smithing. Rising crime has increased de
mand for service a thousandfold. Yet there's 
only orie Locksmith for every 17,000 people! 

enable you to get your share of this always
profitable business. Hundreds we've trained 
are doing it. So can YOU. 
MAIL COUPON. to. discover hoW Locksmith· 
ing can Jceep the extra money coming in dur
ing spare time -or In your own full-time 
~uslness.ldeal for retirement-good jobs, too. COLLECT CASH PROFITS ALMOST AT ONCE! 

You're "In business" ready to make $5 to 
$10 an hour a few days after you begin 
Belsaw's shortcut training. Easy, .illustrated 
lessons complete with ALL practice equipo:_-,--:=111 

BELSAW INSnTUTE. 112Z Field Bids. 
Kansas C~~. Mo. 64111 

Accredited Member NH$C. 

ment PLUS ~ 
N. Hunt1 Wllmlnaton, Def.-"f make $50 a 
week extra." 

e ALL TOOLS YOURS TO KEEP 
e KEY MACHINE YOURS TO KEEP 
e EXPERT PERSONAL ASSISTANCE 
e BUSI.NES5-BUILDING HELP 

-Can add $25 
..,_,._ $40 a week 

to your in
come ••• and 
doesn't cost 
you a penny 

extra! 

1[IYS 
R. Davis, St. Louis, Mo.-"1 cleared $110 last 
Saturday." "' """' nJFI)IIS" Ed Boyle, Plttsburah, Pa.-"MY business &oinc 
at top speed. I'm movin& to bluer quarters." FREE 

1.1Ail THIS COUPON • ~0 ~t.lfW Pi ~'.Ill CALL 

BELSAW INSTITUTE, 112Z Field Bldg. ~ ..... ~ 
Kansas City, Mo. 64111 ! ~ ~ 
Rush FREE book, "Keys to your Future." \ ~:it.~ J 

< ~Oitc ttt~~ Name ____________________ _____ 

Address _____________ _ 

Clty _______ State,_ ..... -LZip __ 

QUARTZ CLOCK MOVEMENTS 
Quality Clock Movements From West Germany's Famous Junghans Clockmakers. 

756 

Model754 
Junghans Quartz Pendulum 
• One-minute-per-year-accuracy 
• Battery operated. Runs up to 3 years on 

one alkaline C cell 
• Realistic pendulum motion with slightly 

audible ticking sound. Standard 16'h'' rod 
length is easily altered to desired size. 

• Minimum moving parts 
• Dimensions: 

Height 2.5" Width 2.75" 
Depth 1.5" Shaft Length .85" 

1-2 pc 3·9 pc 10-24 pc 
'14.95 ea. '13.95 ea. '12.95 ea. 

25-49 
111.95 ea. 

50-99 
'10.95 ea. 

100+ 
'9.95 ea. 

25-49 
'5.75 ea. 

100+ 
s4.75 ea. 

50-99 
5 5.25ea. 



FREE 
COLOR 

CATALOG 
Send for our free 

color catalog show
ing all of the Ki rsten 

/ pipes, accessories and to-
baccos. 

KIRSTEN PIPE CO. INC. 
P.O. Box 70526, Seattle, WA 98107 

Dept. G 

:..
...._-.---:::: all purpose knivn for the 

04.1tdoonnw>. Offers 
Y"" the quality of 

CUSTOM made models scllinf up to 
$2Sl Hand polished Imported surgocal 

steel b lade bas SAFETY LOCk to 
prcvut ac:cldental closina. Es~live ROK. 
wood bandlc. SOLID BRAsS bolsters 
and linu. IF BROKEN IN 10 YEARS 
WE WI LL REPLACE AT NO 
CHAROE! Uac JO days, • onry 
back lr a ot plrurd. Add 7S < 
postaac II. handling but o r4n any 
3 b ......... ~. ffK. 
ORDER TODAY_, Midwcu 
Knife Co .. Dq>l. ""3316 

3". $1.95 
4" -$3.95 
5" -$4.95 

90-43 S. Western Ave., 
Chlcq o. Ill. 60620. Slurdy Lealhtr Bell 
MDII ordu1 Cases ea. 

Whlte'al 
F« -t dNier and 

free catalog 
CALL TOLL FREE 

1.aoo/547 ... 11 

WORKS B EAUTIFULLY 
E,.y to UMIIIblo kit of caat iron 
parts. Uao your own 114 bp. motor. 
112" drill prMO needed for filllabing 
work. lifo- approx. 120 atrolr.ea7 
min. Seod $66.76. c.w.,. cl_,;l>
lng om aDd 61 other lilta, only 
11.00. Write: c .. IIBJr Speclatllea. 
Dept. PS121H Cod&rliurr, Wa. 
63012 

s.:;~ii~l~~~;:~~ •u·"'""' a~uiqt~e petent ~•Is, .,,;,,.<1 f r tnan Smittuonian collection. One-of·• 
kind models actually submit ted to Patent 
Office · oomplete.with calligraphic tags. From most states: 
meybe your ancestoro'l 360 unique modtlo in each volume · 
photograph, dttcription and eopy of p.at. drewing(o). Intriguing 
hiatoriul reports, too. Latest 4 volumes: $25. Or, trv 1 for $7. 
Send cheek to: 2444 Wilohlre 81 :, Suite ·400PS. 

Santa Monica, CA 90403 1213)550·'1220 

PETERSEN COLLECTION 

GROW VEGETABLES, HERBS! 
HoyJ: 
HYDROPONIC UAtiU 

A....,_nt yleld, 
...... fl .... 

Build this beautiful 
Dome Home 
byyourseH! 

Enjoy super-low energy bills 
.and house payments · 
save up to 50% on utilities, and .up to 60% on 
bujlding costs. Beautiful MontereyDomn geodesic 
homes are eldremely energy-efficient, unbelievably 
strong, earthquake resistant, and easy to assemble. 
No special tools or skills necessary. Our unique. 
patented building system makes home construction 
a reality for the novice. • 
Monterey Domes pre-cut, color-coded ahelr pack· 
ages start •t $3995. Models up to 3,500 sq. fl 
Send for our color Catalog & Plari Book - 90 fact· 
filled pages. of exciting, affordable homes. Sales 
representatives available for all 50 Statn. 
Write today! r----------• C Ru1h me your 10 page CATALOG a PLANS 

I BOOK. Encla11d Ia ... 00, paatage Included. 1 
q:t~"nd )'OW ASSEMBLY MANUAL fw an 8dd'l 

I MAllE I 
I .ADDREI1 I 
I CITY.STATE. ZIP I 

Mill To: MONTIMY DO-l I 1111 1•••· Dept. All·12 I 
I 

RIVWIIIII> Clll!f, •11 

----------· 
HEARTH-AID ® II AMERICA'S 
FAVORITE FIREPLACE HEAT EX
CHANGER. 

I 

Increases Heat Output by 500% 

* Custom Fit to 
any Fireplace. 

·* Easy to Install. 
No tools required. 

* Thermostatically 
controlled, works 

· automatically • 

* Super Efficient 
stainless steel 
Heat Exchanger. 

* Best Value 
No extras to buy 

* No dangerous 
Creosote Buildup 

And best ot all you can enjoy your fireplace 
while saving on your heating bills because with 
Hearth-Aid n• you don't need to sacrifice VOIJr 

fireplace's appearance or the delight of an open 
fire to be energy efficient. 

Also available without glass doors. 
For Free Information, Write or Call: 
Thermallte Dept.PS.P.O. Box 658 

Brentwood, Tn. 37027 
Phone: (615) 395-4353 

Bolt th.is powerful1 0-ton 
log ·sp together and 

S A\IE I • .HEALD V.OODHOG 
1\V • · spits 2' log 

· every 28 
seconds ..• 
every 14 -

seconds with 
two-stage pump. 

• Hydraulic 
cyl nder packs 

powerful 1G-ton 
• Solid construction. punch. 

• You bolt kit together at BIG labor cost savings. 
ALl PARTS and ACCESSORIES a'(ai/able S&Pifate/y. 
FREE color -complete - - • -;;r o 
details on haulers, other semi-kits. ;,/lrrM 
Wrtte to: ~~. 

Carl Heald, Inc: ·· FREE~. 
O.,t. PS-12,, P.O. 1011141, Bellttll HlrW, Ill 

Ellery time it chimes )00'11 
remember that )00 built it. 

There is a great 
personal pride in 
owning a 

-~ Mason & Sullivan 
1 

heirloom quality 
clock. 

- Build your own from 
plans or easy-to· 
assemble kits for all 
levels of skill. The 
finest hand· matched 
hardwoods. solid ¥." 
in walnut. oak. cherry 
or Honduras mahog· 
any. Precision 
imported movements 
and chimes. Solid 
brass dials. Choose 
I rom Grandfather. 
Grandmother. wall, 
desk. mantle and 
more. A Mason & 
Sullivan clock. Yours 
for the making. at a 
price you can afford. 

Send 
SU IOfor 
our new 
32page 
catalog 
today. _.- 1 

Narne~--------------

Address; _____ _ ___ ___ _ 

Ctly/SJate~-------- ZIPI----

Mason & Sulliwn Co. 
Dept 1326 Oslerville. MA02655 

140 I POPULAR SCI ENCE 



" Propane A-1 Conversions" has the 
first Do-it -yourself Dual-Fuel kit for 
your car, truck or R.V. - Run on pro
pane only, or at the simple fli ck of a 
sw itch, run on gasoline. - Now you 
can do something about low mileage 
and high gasoline prices! Plus the kit can 
be switched to your next vehicle. 

• Typ ical kit - $499.00 
• Small tanks - A 25 gallon t.1nk •s only 

14" In d1ameter and 40" long. 20 to 110 
gallon t.lnks ava1lable 

• Same M .P.G. and H.P. as gas 
• Pays fo r itself in only 1 year 
• Air Resources Board and U.L. 

approved in all 50 states. 
• Propane is rated @ 110 octane 

* Guaranteed for 1 full year * 
• Kits are supplied complete, no wasted time 
shopping for parts. • Installation is quick and 
simple, requiring only common hand tools. • A 
list of national propane stations included In every 
kit • Tank not included. • 

Send $1.00 for: complete details, 
applications and prices! 

Propane A-1 Conversions 
8505 Reseda Blvd. Dept PS-2 
Northridge, CA 91324 213/ 885-8020 

Enjoy TV Now 

Save thousands of dollars! 

Popul ar, 
Low
Cost 
Mini-

Dozer 

• 

New, All-Gear 
MAGNATRAC 

More efficient dozer power 
and high maneuverabi lity 
for larger gardens, snow 
removal, complete land
scape projects. Up to 16 
hp. Over 30 attachments 

Incl. all garden tools, dozer 
blade, hydraulic loader. Fac
tory direc t sav ings. Unique, 

popular, EASILY ASSEMBLED 
KIT. Odd job and resale oppor

tunit ies are great. Send now, to: 
-~-·---------------------------

STRUCK KIT, Dept. PS121 Cedarburg, Wis. 53012 
0 Cata log showing Crawler Tractor Kit construc

t ion & uses (specify Magnatrac or Mini-Dozer) 
-754. Both Catalogs - SI.OO 

0 Plans for fabricating a Crawler Tractor Kit 
f rom local materials (specify Magnatrac or 
Mini -Dozer)- $7.00. Both Plans- $10.00 (re
funded on any purchase). 

N~E ----------------------
ADDRESS 

CITY, STATE, ZIP -=.,-;::;--===-=~=-::-
!DU U II INQUIRIES IIMTEDI 

---------------------------------J 
ous, plenty of family and adult 
entertainment. Over 20 program 
services on just one satellite. 
You get perfect color and crystal 
clear reception, especially with 
our larger dishes that connect to 
any TV set. And to a whole condo 
or apartment complex! Have your 
local dealer install one or do
it-yourself in a weekend. 

Don't wait any longer. Our 
big (8X 11 in.) Handbook is 
loaded with details, photos, 
aiming data, and signal strength 
maps. Explains how much sys
tem you need. For the do-it
yourselfer, we show where to find 
full schematic plans and circuit 
boards. Satisfaction Guarant~. 

·-------- - - - -. 

Now you can ·choose from three 
complete systems, which have 
the same superb electronics. 
Prices are: 10 ft. dish $2495, 
13 ft. dish $2595, and our 16ft. 
(5 m.) dish system for only $2695. 
Complete system has dish anten
na, feed horn, polarity rotor, 
LNA, cables, receiver and TV 
mod I h. Wh 1 GLOBAllY ElfCTRONICS, INC. I 

our· ome 
or ·s o 

can a o 

Pia 

with 
• • this 

rSaw 
Three power tools In one-

a real money-maker for you! 
The BELSAW Planer/Molder/Saw is 
a versatile piece of machinery. It 
turns out profitable precision molding; 
trim, flooring, furniture .. . in all 
popular patterns. Rips, planes, molds 
separately ... or all at once. Used by 
individual home craftsman, cabinet 
and picture framing shops,· lumber 
yards, contractors and carpenters. 

Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width; planes to desii·ed 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you . desire. Provides trouble-free 
performance. And is so simple to 
operate even beginners can use it t 

FREET . I' SEND FOR 
30-Day fl3 • EXCITING FACTS 
HO OIUGAFION NO SAUSMAH WilL CAU 
RUSH COUPON BUUW POWER TOOLS co. 

1222 field lid&. 
TODAY/ Kansas Cltr, Mo.l4111 

BELSAW POWER TOOLS -~ 
922Z Field Bldg., Kansas City, Mo. ~4111 

Please send me complete facts about 
PLANER- MOLDER-SAW and 
details about 30-day trial offer. No 
obligation, no salesman will call. U ator -everyt Jng. Y pay 235 S. MaiUand Avenue 

more? Our 16ft. system will out- 1 r. o. Box 219-A. Maitland, Florida 32751 1 ~ 
per1orm any 10 ft. System-eVen Send $7.95 Todly! Add $2.00 for Iii$! clau (linnaiO. Can. :. NAME--- -------

1 dian send $10.10 US or $12.50 Canadian, IUeign send $12.00 US I 
. thOse COsting thOUsandS Of 1 funds- airmail only. Or in the USA, call our 24 hour C.O.D. Older line I 1:\J_ ADDRESS 

dollars more. Satellite TV is so 1•305•862·5068 now. ~ 

much better than simple·Cable : ~~~~ress 1

1 
f\ .. : cST,~T----'·-----. -,P----. ~.:; 

'TV. More selection, news, LJ ,. Iii 
·movies, sports, Vegas shows, 1 ZipiPC 1 /;"·· ~-. -·1 G<·<~-~h d .;:::;,<J <. ·:/~-d <~' .. : :··I @ 
:Spanish, French, Russian, reli§i- !..= = = = 



• 

In 
YOUR 
OWN 
SPARE 
TIME or 

·- . • • 
• Cib-Stlte Zip • ••••••••••••••••••••••••••••••••••• 

MOTORIZE YOUR BIKE ... 
Choose from two of the 
world's lightest, fastest, 
most reliable engines: 
2-HP or 1.3-HP. Both in
stall quickly with two bolts 
on almost any bike-
even 1 o-speeds and 
BMX. Motorcycle-type 
clutch and throttle 
controls. Does not 
interfere with pedal
ing. Satisfaction 
guaranteed. 
Wrtte for free 
brochure and 
special factory 
rebate offer. ® 

Bumble-Bike 
Dept. 8L, 
P.O. Box 1116 
Havana. FL 32333 
904/385-8208 
U.S. Patent -
Pending 

-

r= 
I REPAIR OR MAKE 

I 

I 
I • 
I FOR FUN &.EXTRA INCOME 

I 
I 
I 
I 
·I 
I 
I 

With SUPER ACCURATE New Mini 
Quartz Movement Made In The U.S.A. f 
Two Year Guarantee. FREE HANDS f 
Other Quartz Movements, Dials, Num
erals and Accessories also available at 
Low Prices! 

Call Us Today! 
414-248-1150 
Or Send Your 
Order To: 

. NEW 
48Page 
Catalog! 

Q-70 MINI-QUARTZ 
Super LOW Prices 

1-4: S6.SO ea. 10-24: SS.40 ea. 
S-9: S6.00 ea. 25-49: S4.95 ea. 
Include $2.25 fo r shipping 

& - Sent U.P.S. 

I 
L 

P.O. BOX 629, DEPI' PS12 
LAKE GENEVA, WISCONSIN 53147 

S-200 Sweep - S.20 each 
Red, Black:, or Brass 

Send for a Free 48 Page Catalog [For 1st au. MaDtnabadade 75e] 

Book about Aluminum 
Molds with prices and 
product ion trade secrets 
direct from world'a larg
est mold manufacturer. 

Go or tools; Change combine shifts; check fields, 
livestock or warehouse; supervise crews;. haul feed or seed. 

Easy-to-build semi-kit, (6-8 hours assembly Ume) can 
save you up to $1000. PNoid mass production faults 
and cut maintenance. Hauler features a 16 H.P., op

\ posed twin cylinder or an 11 H.P. , 4-cycle, Synchro
,. Balanced Briggs & Stratton electric start engine, for-

ward and reverse gears and automatic transmission. 

SEND 
$5 .00 

Front shocks, double seat, wide tires smooth the 
ride. Dumping bed measures 44 Y2"x40"x11 ". 

Hydraulic disc brakes with parking brake stan
dard. 4-wheel models with cab also available. 
Many options. For FREE brochure send to: 

Carl Heald, Inc. oept. Ps-812 
P.O. Box 1148, Benton Harbor, Ml49022 

TRS-80® DISCOUNT 

BUY DIRECT 
1-800-841-0860 

toLL .... 

WRITE FOR FREE CATALOG 

MICRO MANAGIMINT 
SYSTIMS INC. 

DEPT. NO. 1 4 
Downtown Plozo Shopping Center 

115C Second Ave. S.W. 
Coiro, Georglo 31728 

912·3"·7120 Go. Phone No. 

_ _., Protect YGur Life; H-, lullntu, Alfto, etc. RMY TYPE KNIFE 
• Our catalog shows hoW. Install your own 
alarm SY$ttt!IS ond devices ond SOYt $$$_$. '#It 
offer FR£E write-in engineering ~ice. 

,.•·y••·OG --·-..... -. '-" ... .... ......... ..... 
All purpose wonder knife. Red 

t.andle: Sturdy survival knife 
with 12 Stainless Steel 

Blades. per· 
fect for fish· 

ing, camping. 
workand~y 

Guaranteed 

4.50ea 
Add50c 

Post 
& 

Hand! 

Westbury Sales P.O. Bo• 434, 373 Maple Ave. 
Westbury, N.Y . 11590 ! taepiJIE!l2·PSl•~rtal 

~--·-·------------·--· 



#SlJNROOM 

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 tu 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 
hea ti n'g guide . 

. ·o,,. 
.;:1 

FOUR SEASONS 
GREENHOUSES . 
910 Route 110, Dept. PS-112 
Farmingdale, N .Y. 11735 
Phone: (516) 694-4400 

Div. Four Seasons Solar Products, Corp. 

(Custom Built & Stondard Sizes} 

use 
ShaperCraft ~~~ 

Dowel Mate 
eYerY good DIY man 
needs one 

includes selection of dowels . 

only $22·95 F~ 
N.C. RESIDENTS ADO 4X SAUS TAX 

- · ~ ...... '*'. 4,-.._ ,,, *ill6.~.ncl totnt•'p(ltnb 

I require D Dowel Mate 0 Dowel Mate Kit 
$22·95 $37·95 
N.C. RESIDENTS ADO 4:< SALES TAX 

D Check enclosed [J Money Order 
Payable to SHAPERCRAFT PRODUCTS INC. 
Name _______________________ _ 

Address -----------------City ___________ _ 

State/Z ip -::-----------------

lio ShaperCraft Products Incorporated 
P.O. Box 1183 Hillsborough N.C. 27278 

I 

. 

~"\\()WING JIW.q,_. 
S per lb.? 

Everyone haa thrown thle llttl•known aaaet 
away. It Ia thrown away In -ry office, home 
and all other bulldfnga, Industries throw tone ol 
It away annually. Only one person out of 1,000 
nve It, the other m don't realize Its value, and 
the buyers want It kept that wayl Hundreds of 
millions of dollars worth of It go unclaimed, 
discarded each year! 
We pay $5 per lb. for all of thfe material that you 
collect. Save yours, and buy It from other unln· 
formed persona for $2 to S3 per lb. 
Our buyer's handbook will detail this $5 a lb. 
Item plus 3,000 ·others worth $1·$7,440 per lb. 
(Average price we pay 11 $12.42 per lb.) Two of 
these (metals) are worth more than Gold I Learn 
how to; find them, buy for huge profits, and how 
to ahlp (we pay shipping). This Ia a new field with 
huge Income potential, can be done part time. 
Handbook cost Is $7/lus S3 pottage and han· 
dllng .. We gladly refun this with 1st shipment, or 
within 10 crays ff dl11atlsfled. 

Poley'• lnduatrtal Salnge Co. 
Supply Dept. P•28 

123118. Minges Rd., lattle CrMk, Ml 48017 
For Credit Car<! Orders only call: 81&-979-<1075. 

w=.n 5ystllll Jntiqul ump 'hsitns 

824-2 Hanging Lea\leS 

Build Tiffany Stvle Lamps 
For HObby & Profit At MOSt 
Stained Class Dealers 
SIC COLOR CATALOG 51.00 
H.l. worden co. dept PS81 
P.O. SOX S19, 118 Main St. 
Granger, WA. 98932 
Telephone ~1557 

go 
lltwplfti'MIIItltl.,ltltlllltalla~n 

-~~:II~Wid~ y.w IIIII lle-(art lEW a. can n. kllll Fne 
.._ ... plrll. 

RUSH '3 for plans & 
Giant Catalogue to: go cart 

Box 34304, Dept. PS-12, Omaha, Nebr. 68134 

neecltobea 
sign-maker. 

Investment: about $800* 
Now you can start your own sign-making 

business with the New Hennes Engravograph ™. 
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. 

..... -.,·_:::~ . " 
.. . .... . 'I!IC:JI~.Jl;uR.' 

- .. , ;r.o 

' Price includes llliiCbiM, 
2 ciffemtt brass alphabet 
assortments, and 
lip material. 

.- - -

••• 
C ogof 

great gift 
ideas 

.... . 
. 

You'll find the right gift for all the 
electronics buffs on your Christ
mas list- from clocks and radios 
to gas-saving car accessories to 
computers - all in easy-to-build, 

money-saving kits. 
Prices start at under 
$20. 
This year, shop the 
fast, easy way in the 
Heathkit Catalog. 

Heath kif 
If coupon is missing, write 
Heath Co .. Dept. 016-842 
Benton Harbor, Ml 49022. -------------

Send to : Heath Co., Dept. 018-U2 
Benton Harbor, M149022. 

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

Name _____________________ _ 

Address __________ _ 

City ______ __ state"'---

CL·745 ZJp _ _ _ 
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The Only 
ONE-MAN 
PORTABLE 

ONE·MAN 
wmill 

SAWMILL Of Its Kind In 1be Wlrldl . 
' 

If you need good, high-quality lumber, don't let 
inflated lumber prices stop your important building 
projects. The Belsaw goes right to the trees and 
turns out smooth, true-cut lumber ... even begin
ners get excellent results. Just one man (no crew· 
needed) can easily cut enough on weekends to save 
hundreds of dollars over high lumberyard prices. For 
power. use tractor PTO or other low HP diesel or 
electric uni~. Factory-direct selling keeps price low, 
and convenient time payments may be arranged. 
Send for FREE BOOK! Ju'st mall coupon below for 
"How To Saw Lumber" booklet and complete.facts 
on the One-Man Sawmill. There Is NO Ob=on 
and NO Salesman Will Call on you. Do It Y! 

-;~~;;~;;~;-~~----~ 
372Z 'RELO BUILDING I 

KANSAS CITY, MO 64111 : 
PkDSt stnd all facts Gild tht4ils In I 
yow FREE BOOK "How To Saw I 
Lumbfr". I unursliUid thtrt is No I 
Obliglllion and that No Sah1man lfiU I 
call on mt. 1 Name __________________________ __ 

Address __________ _ 
I 
I 
I 
I 

I City-State Zip J 
\.; ------------------·---··· 

LOG SPLirtER PARTS 
2-STAOI CAST IliON 

GIAa PUMPS 
11 GPM at 650 PSI. Kicks 
down to lower GPM and 

2500 PSI. Right hand rotation (direct couple). 3600 
RPM max use with 5 HP or greater and 3V:"to 4V: 
bore cylinder ......................................... ............... S12S 
15 gal2 stage. use 8 + hp .......... .................... ..... SU1 
22 GPM use with 10HP or greater .... .. ................ S267 

4-WAY CONTitOL VALVES 
Built· in relief valve. 'h .. 

in·out ports. •;, ·· cylinder 
ports .. ........... ......... ....... Mt 

With pressure sensitive detent. hands free on 
return stroke .............................. ............ .. .... ... ...... . tSt 

DOU.a.I-ACTINO CTLINDIH 

" kt 3'1>" bore x 18" stroke x 1~, .. rod ...... .. .......... ..... ... stJ 
3 V>" bore x 24" stroke x 1~, .. rod ........................ S1M 
4" bore x 24" stroke x 1'1'' rod 

Welded type (can go UPS) .. .... ........ ................ tln 
4" bore x 24" stroke x 2" rod (Heavy Duty) ...... .. n•• 
5" bore x 30" stroke x 2" rod ............................... U21 

NEW ENGINES 
5 HP Tecumseh or 
Briggs Recoil start 'h" 
shalt ..... ... ...... ......... S121 
6 hp Tecumseh ...... nM 

CAST IliON SLIEVI INOINIS 
8 HP Tecum·seh Recoi l start 1" shaft... ............. S177 
10 HP Tecumseh Recoil start 1" shal t... ........... UI2 
10 HP Electric start ....................... ........ ............... n .. 
Vertical shalt engines available. 3 •;, to 16 HP 

S.n4 n ... for C.taloa on VahtM, Cylln4an, 
...._, Pno-. Taftll1, Watleae, SIIIMs anti 

WhMI1, lfttllnM, Go Kart ... rtt. Or Mn4 U ... 
for C.taloa an4 Splitt« Daslgn feet ..,.,. . 

NORTHERN HYDRAULICS 
1'.0 . laa 1221 Dapt.PS.l2 

lurMvllle, MN SWJ • (t12)H4-IJ11 

Fabulous Folboting NOW 
Avoid the risks and discomror1 of tippy canoes. skimpv 
kayaks, wobbly Inflatable rafts! NOW, you GL.IOE 
securely In per fected Fotbot. completely relaxeG in 
EXCLUSIVE swivelback COMFORT. America's 
f«em05t small ~;raft in various styles and colors 
from 1 to_, seaters, GL IDE smoother, faster 
with EAStER lightwei~hl double bla~. 
efficient vachf.smart satls, small motors. · 
Perfect for nature study. scouting, float 
cruising, suprem!' In White Water .. Surf, 
Marsh and Sea . Most INEXPENSIVE 
In EASY PREFAB Kits or ready 
FACTORY BUlL T; also traver. 
sm art FOLDING types to Iii 
inside trunk or a1rcraff. 

Travel Craft at 
SfGSAVfNGS 
Easy PREFAB 
Kits from $162 
or c:artop 
FACTORY 
BUILT 
from$2n 

FOLDING 
from $475 
ideal 
Sail Rig 
$239 

© 

•• 

Smart 
Economic 

BASIC Kits 
12foot 

Slngle$36 
16 foot 

Double $46 
Big Salter 
16foot $57 

FREE 
• Action Color Catalog 

With Facts & Figures 
For rush inc. $1 

Fi r st Class Postage 
• 
Mail coupon or address 

, --------- . 
// to: FOLBOTCORP. PS-12 

. / Charleston, S, C. 29405 
. ·/Print 

// Name ------------
/ 

Addreu --------------

City.~--~~------Stott---
Zip Code 

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 

• Mon~y back 
guarantee 

• Prompt shipment 
MASTERCARD and 
VISA ACCEPTED 

EMPEROR® 
CLOCK COMPANY 

WOOLD'S LARGEST MANUFACTURER . 
OF GRANDFATHER CLOCKS • 

Dept. 131 Emperor Industrial Park 
-----'F'-'a"'ir~hoee. Alabama 36532 

I · 
IQI!I!! ... .• ~' 

Earn While You l earn In Your Spare Time 
~a~ Trained and qualified mechanics needed NOW to service 

inoperative hydraulic jacks. BIG opportunity for ambitious 
men. We show you HOW - in your basement or aarage to 
earn spare t jme cash in an e.xpandfng industry. Oon•t wait, 
ACT NOW! Get the facts. 

Write for folder No. PSI2 and free bonus offer. 

!\\Fui~;-sicycl;·Cji~-~;-:;c .. ~~;:---~ 
IThe traditional cross-country sled from Norway. : 
:11~ .....,;atile, pnac.1ical 8dun. Be the llrst in your : 
:neighborhood to own one! kwe I 

:Adults think they're a kick. 

• • • • I 

Send for 

FREE 
: Brochure today! 

• : .•••• 0\RDON, Inc. Dept. 

any Of""'"'· 
Cullin& ed&es from Yt r. shanks • new in air-t~ht G.l. packs. 

,.. ___ ., 32-Tool Set. G.l. cost '29510 now ...• . '28"' 
!Hoot Set. G.l. cost 1126"' now ..... 1111" 

Save Even M«e, Both Sets now ... IJBII 
Two '38 Sets (limited Time) . . . . '5111 

Money Back Guarantee. Add 'Jill lor sltiM 
t .... orders add 5% tax. Export orders add '4. 

U.S. SUAPI.US C(IIT£R, Dept. 501 
715 Camden. San Antonio. Te •as 78215 

SUper Powerful 

Big opportunities. Big 
profits. Earn quickly. 
Full or part time. Learn 
at home, It's easy. Do 
real jobs: All · Toala 
-Materlala Supplied. 
Lie. State of NJ -
Appd. for Veterans. Send 
Name and address for 
FREE book. 

11-121 
Little FillS, N.J. 07424 

Wireless Mlc 
10 times more powerful 111111 oltltr mics. 
Trwmils up to '.4 mile to any FM l'ldlo. 
Easy to ISIIITibla kit. 15V 1111111 y (not Incl. I 
Clfl (3111) 72$-10110 Of ....... 
to Ull Corp., 1'.0 . I'S-:IOSa, 

coo .. -- fOf of 
1nd otlltr 

/ 
< · 

~tnr.,,:: up to 100' 
extension cords, 
mike and video 
cables, ski rope 
without twisting 
or kinking. 
Order green, blue 
or yellow. 
STUDEBAKER 
PRODUCTS 
5343 Kellenburger Road 
Dayton, Ohio 45424 



~§~~~5: 
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-E ME-l 
Ill" ADOIQS I 

1...,, •••• em: AT£ l" I I=·:... 1'110tt1HAMEJHCANSCHOOLOFDIWTING. I 
1.!' .!I!!..--_!I!!!!!!. !;•!•!!: f.~!.!.,~"f!' _11_!*.:,. C!_ f!!ll I 

CAREER OPPORTUNITIES-:looking for a new job? A pay raise? A new 
career? No need to miss out on job opportunities-ask lor your FREE 
copy of our new guidance book 'CalM' Opportunjties' and learn how a 
home study ccxne can help you gat ahead. Check inter8sl 

:: 
Write or phone lor FREE 96 pilge Career Guide. 
G1'8111on ll'lllillm! of Technology, 263 Adelaide St W., Room S08 
T0101110, Canada M5H 1Y31-(416)9n-1929 . 
Name 
~ 

ONE MAN 
WELL DRILLER 

SAVE HUNDREDS 
OF DOLLARS 

For' less than $1 ·per ft. 
you. can drill a water 
well in your backyard 
next weekend! 

Have all the 
pure, fresh 
water you 
want FREEl 
The HYDRA
DRILL drills 
water . wells 
50 to 200 
feet deep. Easy 
to operate as 
a power lawn 
mower I 

VISITORS WELCOME! 
W e ' t l tO"'..._ $Wol A d lrtll 

1·15 1t u lt 84 

FOR FREE BROCHURE 

CALL TOLL-FREE 

(800) 821-2280 
Ask for Ext. 173 

IN ALASKA & HAWAII CALL 1800} 821-3777 

"Call anytime including Sundays. 
OR CLIP COUPON AND MAIL TODAY! -----------

DeepRock Mfg. Co. 
173 Anderson Road 
Opelika, AL 36802 

~-; SINCE · 

'~ 
Please mail your free information kit immedi· 
ately. I understand there is no obligation and 
no salesman will call. 

Print Name 

' Address 

City State Zip 

Ct981 DeepRock Mfg. Co. 

~---.: 
' ·· ~ 

The Woodworkers' Store 

~~~~ !~ 

1982 catalog 

tma sucn 

Please send me your new 1982 catalog. 
I enclose $1.00 (for third -class post
age) or $2.00 (for first class postage). 

Name 

Address 

City/State/Zip Code 

Dept. 0512 
21801 Industrial Blvd. 
Rogers, MN 55374 

------------• 

• CONSTRUCTION • MAINTENANCE 
• CONTRACTOR 

Train at home In spare time 
No previous experience needed. ExJerts show 
you what to do, how to do H ... gulcfe you step 
Dy step. Even before you're ready to go after a 
full-time job as an electrician, you could be making 
extra money doing odd jobs for friends and 
neighbors . •• and saving money on your own 
electrical work. Learn to specify and install wiring, 
operate and control motors and generators, use and 
maintain transformers and storage batteries. 

You'll learn how to use electrical instruments, 
how to find short circuits, overloads and open wires. 
You' II be ready to take almost any electrician 
licensing examination. Because opportunities vary 
from time to time and from one part of the country 
to another, we encourage you to check on the job 
market in your area. 

ELECTRICIANS average more than 
$11.00 AN HOURI . 
Don't count on getting into a union or earning union wages 
as soon as you graduate, but tbesc figures from tbe U.S. 
Dept. of Labor Occupational Outlook Handbook show that 
electricians are among the highest paid construction 
workers. In 1978, wage rates in metropolitan areas for 
electricians averaged $11.25 an hour after rel!lllar appteD• 
ticc training program. Union wages were even liigher. 

Employment of construction electricians is expected to 
increase faster than the average for aU occupations through 
tbe mid-1980's. 

NO NEED TO QUIT YOUR JOB OR REGULAR SCHOOL 
Everything is explained in easy-to-understand language 
with plenty of drawings, diagrams and photos. And you learn 
at your own pace ... at home in spare time. No time wasted 
traveling to class. Consultants are as close as your telephone. 
No charge! Use our toU-free 24-bour home-study hotline as 
soon as you enroU! 

~~ 

Hare are just a few of the subjects covered In 
your course. 
Principles of Lighting, Heating, Air Conditioning. 
Conductors and Conduit- Electrical Wiring
Lighting Control-Transformers and Storage Bat
teries-Generators and Motors-Electrical EaU
matlng ... Pius much, much more. 

You receive everything you need to get a 
you off to a fast start! . . 
Tools, materials, tester are aU included CA!fEERs 
with your course ... plus the National FOR 
Electrical Code-the "Electrician's ELECTRICINf"' 
Bible" that gives you all the require- .. 
ments and do's and don'ts of proper 
electrical installations. ~-... 
MAIL COUPON TODAY I I A"WOVE~ = :'1~i~~:::ft~m· \:Eft~:Ns} 

.....~---.. - - - .::.;..~ :;;-;;;=;:::~ul ICS ELECTRICIAN SCHOOL, Dept. PCOBl 1 • ..,. '"' ICS Center, Scranton, PA. 18515 1 
I 

Rush free facts that tell how I can train at I 
home in spare time to be an electrician. · 

I HAM GE I 
I ADDRESS I 
I CITY/STATE/ZIP I .. __________ _ 

~ ~--· .. .--- ••• _ll ~ J~l:.~,n·~ m tenal 



A-1 CHRISTMAS GIFTS 

EXCELUNT GinS: Writ e For Free 
Usts. Bridees. Box 4413P. Hollywood, 
PL 33083. 

GENUINE White Jade Large Ladies 
Tear Drop Pendant. $10.00 Rerundable. 
Jade, P.O. Box 964, Novato, CA 94948. 

UIIER FROM SANTA To your ravorlte 
child. Send $1.00 to: Powell Enterprises, 
Box 263 0- P, Mansfield, OH 44906. 

CIVIL WAR RELIC Plaques Paper
weights, e t c.; Authentic. Catalog 25e. 
Bates . RR2, Louisiana , MO 63353. 

VOYAGER II PHOTOS FROM 
SATURN! also technical data, posters. 

hats, e t c. Real collectors Items. IDEAL 
CHRISTMAS GIFTS. Send $1.00 now! 
Photoz, P.O. Box 5354, Los Angeles, CA 
90405-0354. 

""u QUARTZ 
WATCH/CALENDAR 

Ollii*IYS: HOUR. MINUTE. 
SECOND. MONTH, DATE 
Takel~ type 

• SlalnlmiMI finish 
• Baflwy Included 
•1-yr. wanonty 

V.O.MCCord 
Accepled 

lnMzona Col 
100452.()451 ~- 611 

OMNITRON, INC. 
Plaza, New YOfll, N.Y. 10001 

7 AUTOMOBILES 

PROPANE-METHANE-NATURAL GAS 
conversions. CARS-TRUCKS. Build your
selr. THOUSANDS SATISFIED USERS! 
Write: Fleming Englnocrlnl!. KPS. Rem · 
sen. NY 13438. · 
- -------- - ·-·· -~- --

NEGATIVE Ion Generators. Rcrresh the 
a ir you breathe. lnrormatlon: Blonel. Box 
795, Met uchen, NJ 08840. 

. 
BUILD YOUR OWN " 200 MPO CAR· 

BURETORI" Join 60.000 determined 
Americans. Factual Report reveals docu
ment ed milea ge, proven principles. Send 
$1 .00. Research-PS23, Box 184. Anti 
och. TN 37013. 

CLASSIFIED ADS $6 .75 per word, per insertion. Minimum 
10 words. Payment with order. or charge to your Visa or 
Master Card (give number & expiration date). First word 
in bold capital letters, rest of ad upper & lower case. Other 
bold cap w ords, $1 per word extra. Bold headline or white 
space. $2 7 per line. DISPLAY-CLASSIFIED $370 per inch, 
per month . Advertisers using a P .0 . Box number must 
furnish complete name and street address for our records. 

CLOSING DATE for February issue (on Sa le January 15) 
is November 30. Send orders to Mary C. Ansbro. Classified 
Adv. Director. Popu lar Science. 380 Madison Ave., New 
York, NY 1001 7 . 

FOUND: The Fabled 
200 MPG Carburetor 

1 ~exists and we have k - the original patent (now 1

1 I expired) drawings and ~. complete "how· 
1 k"s-<looe" secre!S ol the tegendaty Pogue Carbure· 1 

tor• 
1 wnh k • Ford a cyfinder coupe achieved 205.5 MPG 1 
I undel normal driving eondttions, according to DOCU· I 
1 MENTEO tests by Ford ol Canada and Clhera. After 1 

the news broke, the oil induSity reponedly panicked 
I and the cart>U<etO< '1aded' trom pu!:llic view. I 
I Get the !acts on the vaporizer-type Pogue, many other I 
I super·mileage catbwetots. learn how backylld me- I 

ctlanics now use these secre!S to build wortdng units 10 
I modlly eXIsting designs 10< lanlaStic luef savings. If I 
1 you're medlanitally adept. Why canl you? For furlhef 1 

inlormation on how to ob1ain 1his revealing "How·to" 
I Report. send $1 .00 (refundable) with purchase. I 
I MPG, P.O. BOX 2133, DEPT. PS1281 I 
I Sandu1ky, OH 44870 I 
L __ --------- ____ 1 

2 AUTO SUPPLIES & 
EQUIPMENT 

ALTERNATOR Generator Rebuilding 
Book. Details: Hedelund EnRlneerlng, 
7505 Barkentlne. Las Vegas. NV 89128. 

SAVE TIME! SAVE MONEY! Amazing 
now oil change kit - pumps car oil rroll\ 
dipstick hole to disposable bags In min
utes. Quick. clean. easy. Attaches to 
your electric drill. Money back guaran
tee. Nothing else to buy. Send $ 18.95. 
to: Akcrboom Research, 1 01-L Main 
Street. Salisbury, CT 06068 . 

ELECTRONIC Ignition. $29.95. 
Detsils. J & K Electronics, 3873 
Circle. Marietta. GA 30066. 

Free 
Easy 

MOTORIZE your Motocross. fun, easy, 
Chain-drive. No weldlnR. Plans $5.00, 
Slowped, Box 764, Columbia Falls, MT 
59912. 

5 AVIATION 

CHOPPY ultralight single seat hell
copter. Simplified const ruction - motor 
cycle engine. Inrormatlons $3.00. Fully 
detailed plans manual $40.00. Polynova. 
Box 670S. St. Rcmi·Naplervllle. Quebec, 
Canada JOL 2LO. 

AIRBOAT Propellers. Free Literature. 
Askey Propeller Co., Route 2. Box 188, 
Keller . TX 76248. 

BOOMERANGS - INCREDIBU RE-
TURN can do It. Exciting! Order 
your today. Boomerang-
Man. LA 7120 1. 

FLY FREE, 
free lnforma-

FLYERS, P.O. 
90242. 

SIMPU Steam InJection Plans. $3.00. 
Lawrence. 9653 Ivanhoe. Angola, NY 3 
14006. AUTO TRAILERS & 

CAMPERS 
FREE CATALOG. Tools ror the do-lt· 

yourself mechanic. Reasonable prices. 
Milwaukee Auto-Tronlcs. 4320-K West 
Edgerton, Milwaukee. Wisconsin 53220. 

SIECRETS OF FANTASTIC OAS ECON· 
OMYII Details FREEl · Avtek. Box 5202· 
L12 , Rockrord, Illinois 61125. 

CRACKED DASHBOARD? New dash 
pads only $19.95. Send $2.00 rerund
able wit h purchase to: Wesley's Up· 
holstery Center. 424 S. Babcock S t .. 
Melbourne, FL 32901. 

SECRET 2 00 MPC Carburetor Re· 
vealed! MPG-PS1281. Box 2133. San
dusky, OH 44 870 . 

----------- --------
OLD CAR FANS: 

Subecribe to HEMMINGS MOTOR NEWS, 
world's largest old car marketplace since 1954. 
Over 450 pages of ads aach month, crammed 
with thousands of old cars lor sale-plus parts, 
ut.rature, restoration shops and mora. Only 
$11.75 for 12 giant Issues. Subscribe to the 'bible ' 
ol old car nut. today. Send to: 

HEMMINGS MOTOR NEWS 
Dept. PS, Box 100 

liMington, Veunont 05201 

CAMPER / TRAILER KITS • PLANS • 
Firth Wheels - Vans - Covers - Motor
homes - Simple construction - Save! 
Cat.alog $1.00. GLEN· L R -V'S, 9152 PS 
Rosecrans. Bellflower. CA 90706. 

4 MOTORCYCLES, 
BICYCLES & SUPPLIES 

HPV'S 55 M.P.H. SPEED TRIKE, 45 
M.P.H. speed bike. Build $400. Complete 
plans send $15.00 to; Speed Trike Indus
tries. 441 Lindsey, S an Marcos, TX 
78666. 

BICYCLE 
TRAILER 

At las! you can do lull 
ohoc>c>ina with your bike. 
C&riY Slilft sho!loina bllgl 
or 200 pounds 01 camping 

or building equipment. Balanced ond ride noo oftoe1ed !>)' 
carrying load In a trailer. Easily a11oehed ond - · Bi· 
qclt c:an betoid11al-tipping the load. Scaltdrawtnos. 
pi>OIUS. Ind tum insiNctions to build using ..,;ty ot>toina64o 
mate08ls. Send $6.00 

Scientific Devices of Florida, 
438 S.W. 25th Terr., A. Uudlnllle, FL 33312 

5A HOVERCRAFT 

HOVERCRAn Plans. Catalo~e $1.00. 
Universal Hovcrcra rt . Box 281. Cor· 
dova. IL 61242. 

AERO-CAR Amazing Hovercraft built 
easlly with ordinary tools. Lawnmower 
enl(lne powered. Carries one man plus. 
Files over land/ snow / water. Complete 
plans and booklet . $9.95. Aero-Project s, 
Box 5118PS. Clinton. NJ 08809. 

BARTLETT Flying Saucer. Complete 
Plans/ Supply Sources: $5.00. Write: 
Herb Bartlett. P .O. Box 156-S. Silver
dale. WA 98383. 

6 ASTRONAUTICS 

PROPELLERS Easy Carved. Aircrart. 
Wind. $4.00. Mende, Quitman, Arkansas 
7213 1. 

GRAVITY like propulsion. mechanical 
action reaction complete detalled. Plans 
320.00. Howard. PS-12. Foster . KY 
11043. 

ANTIGRAVITY Propulsion Devise. 
Free Brochu~e. RDA. Box 873-N. Con
cord. NC 28025. 

ANTI GRAVITY 

7 BOAT~ INBOARD & 
OUTBOARD MOTORS 

EVINRUDE 1981 Bar~ralns .. all elzee 
• . S l.OO handling .• Scott- McCulloch 
parts . . E lectra Marine, 6 1 0 Merrick 
Road. Lynbrook. NY 11563. 

BOAT PLANS· FRAME KITS· PAMRNS • 
Powerboats - Sailboats • Outboards • Canoes • 
Kayaks - Rov.toats • Ouckboats • Houseboats • 
Runabouts · Dories • Workboats • Fishing Boats 
-8' to49' · Construct In · Plywood ·Cold Molded 
• Wood/Epoxy - Fiberglass • Steel. Lowest cost., 
highest quality! Easy, proven methods Include! 
instructions especially lor amateurs. No loftingt 
SUPPUES Fast . Fiberglass Real • entngs • - ns 
Glues - Spars - Books - Trailer Plans. HuGE 
144 pege Cllt8klg • $2.00 • Includes FREE 
"BOATBUILDING SUPPUES" brochure 
GLEH-l Marine, 9152 Rosecrans, Dept SP 
Bellflower, CA 90706. 

BOATXJTS • PLANS • PATTERNS • FRAME 
PACS ·FIBERGLASS · MATERIALS· Wo!td' 
largest catalog • 300 Designs • 8 '/80' • P1ywood 
Fiberglass· Steel · POWERBOATS · lnboaldl 
Outboards - Cruisers • SportfiShers ~n: 
planes - Runabouts • (KAYAKS CA 8 
Large Sele<:tion) · SAILBOATS • Daysallers 
Trailersallers • Multihulls · Motor Sailers · FIBE~ 
GLASS • Cloth • Resins - Foam • C·Aex • CAl 
ALOG $2.00 • "lndudes FREE Materlala Bn: 
chura - Hardware • Fastenings • Equipment 
~ingsails ·Glue · Etc."· (Book " AMATEUI 

A TBUILDING" • In · Fiberglass • Plywood 
Epoxy!Wood Saturation Technique • $6.00). 

CLARKCRAFT 
1&-S Aqua Lane, Tonawanda, NY 14150 

11 DO-IT- YOURSELF 

SATELUTE Television Informatlo~-~ 
Build or Buy Own Eart h Station. u. 
$4.00 - Satellite Televlelon, RD3. Ox 
rord. NY 13830. 

SATELLITE TEUVISION IIARTH STA 
TION Reference Manual and But:r 
Guides. comprehensive educa tional, ~.~ 
man engineer U.S. send $18.95 flu 
$2.00 handling to: Lee Electronics, o 
4127. Shawnee Mission. Kansas 66204. 

" PROFESSIONAL" GIANT SCRU 
PROIECTION TV • " Don't Be FooJ~ 
By Cheap Imitations" - Build Th 
Best!" • Simple Construction! - FRE 
Information! - POLl-VISION, 168R Dw 
more St .. Throop. PA 18512. 

LASER HANDBOOK with bum In 
cuttin~t, Ruby Reds , Co'a complete p lan 
books. and parts. Send $4.00 to: Fam~ 
Dept . PS. Box 1 902, Rocheeter 
03867. 

1400 CATALOGS listed and descrii:!C!' 
Sources for everyt hlne lmaglnabl 
$4.00. Masterlog. Box 879-A, Falrra 
CA 94930. 

ELECTROPLATING, Comfletc Tox 
book. All Metals. Electr~la e Metallic 
Nonmetallic Items. $9.9 , Details Fre 
Tr opic. Box 95P. Palm Bay, FL 3290 5. 

SATELLITE Television , . • Howare 
Coleman boards to build your own r 
eel ver . For more Information writ 
Robert Coleman, Rt. 3, 
Travelers Rest . SC 29690. 

Box 58-AP 

GILLETTE Razor Pr ecision Ralrcut te 
$1 + S.A.S.E.: 2 2 3 6 P Ca scabel. Eeco 
dido. CA 92027. 

GENERIC Home Chemical Product 
Send $2.5 :\lake Your Own-Save$! 

1345 Calbourne, Walnut , CA 9 1789. 



NOW tor $14.95 ppd. the IDIEALTM 
1a lnsaw sharpene r. using your t;.. inch 
rill. will sharpen chains as good as 
roress ional models costing a hundred 
pliers or more, Unconditionally guaran
~ed . State chain size or chainsaw make 
nd model. Send check or money order 
U.S. funds J or SASE for literature. LOC 
LEAVER MFG. & SAU:S, INC. , P.O. 
ox 699. Dept. PS. New Port Richey, FL 
3552. 
GOLD and SILVER ELECTROPLATING. 

omplete kits available not a toy. For 
l!ormatlon write: Porthole. Rm 3 Box 
P-314, Manhattan Beach. CA 90266. 

PERSONAL GROWTH with your COM
UTER. Fascinating Biofeedback devel
pment. Booklet $2.00. TOE. 6. Holly 
ane, Hudson, NH 03051. 

HYD. WOOD Splitter · Plans $3.00. 
.0. Box 1492. Aldergrove B.C .. Cana
s VOX lAO. 

WINDMILL ROTOR SYSTEM 9 tt. 
iameter . Drawings and Instructions. 
end $15.95 To: MWRS. P.O. Box 2843, 
.okomo. Indiana 46902. 

RECEIVE 80 television channels by 
atellitel Secrets . . . Sl. Meier , Maple 
t.-S12. Charlevoix, Michigan 49720 . 

GEODESIC DOME construction of 
heds, greenhouses. etc .. is simple with 
tarplate Frame Connectors. Use 25 
qual-length struts. Strong, efficient. 
Ieven Starplates, directions, $39.95. 
lformatlon Sl.OO. Countryside, 103 
!onroe, Waterloo, WI 53594. 

E LECTRONICS DRAFTSMANSHIP, 
ook. see circuits work lik e engines. $24. 
lectronic Draftsman, Box 304, Newton, 
llnois 62448-0304. 

ION GENERATORS, Outperform $200 
rodels. Kit $64.50, Complete $79.50. 
'rofesslonal Ionizers. 214 6 Wellington, 
~ichlta . KS 67203. 

SCIENTIFIC SYSTEMS INC., 
ow at last offers in kot or completed form 
ch unoque products as; Noghtome vosoon de· 
ces, super scnso t ive dorectoonal mokes, low 
d hogh powered lasers. mocro-mino·voice 
ansmotters, ultra sonic devices, super high 
ltage fenerators, intrusoon and sensing de
cas, scientofic personal protection items, 
d many other hard to find products. Send 
.00 for catalog: SCIENTIFIC SYSTEMS INC. 
pt. S 1, Box 716 Amherst. NH 03031 

Satellite TV 
Sick of FOR THE HOME 

·Network TV? 
Our receiver leta you 
get over 75 channel• 
of televleion directly 
rrom earth-ofbltlng ca
ble TV utellltesl: 
HBO, Showtlme , au
per atatlons , eports 
end movlea. 

We don't Just 
sell In fo rm ation! 
We Manufac ture 
Hardware! 

From offshore oil 
riga, data links to 
hote ls and back
yard Installations, 
we wrote the book. 

;onstantly updated, our 14 Page technical 
nforma tlon book and ca ta log gives you a ll 
he facta. lnexpenalve d lahea, feedl, tele
netry software, kits and more. Recommend

ed reading by NASA, The Office 
of Conaumer Affairs and quality 

companies like Rockwell/ 
Collins. Send $7.95 today! 

CALL 
:Z4·hra. C.O.D. Hotline 

(~05} 331-7100 

CECOAsr· 
RESEARCH CORPORATION 0 

Box 442-B, Altamonte Spgs. Fl 32701 

REAl SAUSAGE RECIPES 
27 page illustrated book explains saus
ge ma~ing plus home curing and smoking 
r meat, fowl. and fish. Over 100 recipes. 
·ree equipment and supply 
atalog has more inlormation. 
'or yours, send to: 

The SAUSAGEMAKER 
77-12 Military Road Buffalo, N.Y. 14207 

HYDROGEN FUEL 
Now, you can generale your own hydrogen and 
convert your automobile to operate on hydrogen 
fuel. You get electrolyzer and auto convmion 
plans and instructions, plus details on sale 
hydrogen storage and generating hydrogen 
FREE! Complete package: only $10.00 

RESEARCH & DEVELOPMENT 
Post Office Box 873 

Concord. North Carolina 28025 

FANTASTIC 
SCIENCE PLANS 

Stero-Controled taw Show • . •..•. .. $ 8.00 
Methane Fuel (400 pages) .. · .... . ... 15.00 
Hydrogen Generator/Hydrogen Car .••• 10.0Q 
Propane/Gasoline Aula Conversion .•• • 10.00 
MHO Electrical Generator .. . • .. • . . .. . 10.00 
Low·Cost/One-Man Hovercraft . . . • • • . 7.00 
Easy-lo-Bulld X·Ray Machine . •..•.•. 10.00 
Solid State Law .... . .. . . . .. .. .. . .. 6.00 
Vislble-Red He·Ne Laser •.•• . ..•.• • : 6.00 
25 KV Tesla Coil .......... .. ..... .' 5.00 
Computerized Electronic Robot ....... 10.00 

MOIIR-IACK GUARAJmE 
- CATALOG $1.00 -
RESEARCH & DEVELOPMENT 

Post Olfice Box 873 
Concord. North Carolina 28025 

:*-:-LASERS UNLIMITED 
·~ Co~la .,._ _, parta---
• RUBY R RAY GUN .............. $15.00 
• C02 LASER FOR BUANING'CUTTlNG ...•• $15.00 
• BEGINNERS LASER VISB.E REO Wid IR .. $10.00 
• LASER PISTOL Wid RIFLE ., ........... $10.00 
• VISl8I.E RED LASER LIGHTGUN .•• • •• , • , $10.00 
• Ml.ln COLOR LASERS .......... .. ... $1 0.00 
• LASER LIGHT SHOWS .. . ..... .. . . .... $12.00 
• LISTING Of LASER BOOKS & COMPANIES $ 7.00 

LASERS UNUMITED 
o.pt. L 1, loa 711, Amherst, N. H. 03031 

~AMA 

PHASER sllockwave and invisible FORCE 
FIELD generators. LASERS lor wupons. cut
ting, burning, cloud writing, holography and 
speciil effects. NUCLEAR partiCle accelerators 
and detectors. PlASMA, ION, HIGH VOLTAGE, 
HIGH FREQUENCY TESLA COILS and LIGHT· 
NING generators. TRANSMITTERS ·and CON
TROL dlvices for HCUrily. teleQhones. intrusion 
detection, nature Nstening, Pl.IJS PlUS INFRA· 
SONICS, ULTRASONICS, ENERGY. CHEMICAL 
ind PERSONAL PROTECTION and SAFETY DE· 
VICES. SENO $1 for catalog of plans. kits and 
completed items to: 

INFORMAnON UNLIMITED, INC. 
P. 0. BOX 716. Dept. P8 
Amherst, N. H. 03031 

METHANE GAS SYSTEM 
Build !his simple generator and produce FREE METH· 
ANE GAS lor cool<ing, heating, lighting· even running 

vehicles! Uses ANAEROBIC 

0 DIGESTION to produce Meth
ane from normally discarded 
was1e materials! COMPLETE 
PLANS including appllcaliotl 
melhods: $6.95. 

~ GLENVAL£ PRODUCTS, 
DeDI ML, Box 351 Stdorl D, 

'l'oronto ONT. MIP iiJI 

GENERATE HYDROGEN 
How to generate large volumes of hydrOJI8n fuel quiCk
ly and cheaply using household matenals. Complete 
plans .now 4 different methoda to produce up to 341 
cubic fMC (800 liters) ol hydrogen in a lew minutes 
from $1 worth ol household SllbSlanees. Hydrogen 
has 3 times the energy of !J8SO!ine. Complete package 
only $7.95. 

ENERGY RESEARCH 
Box 230, RFD # 1 

Myatlc, Conn. 06355 

EnJoy ,..., ·heat f. powe r. Send for 
energy l!nc:yclopedla, Complete llot 
o f Mfg . , cost, •peclflc..tlona, on 
moat alternate aourcH of ene11111y .. 
Plus CAtalog of Plane available fo r 
do·lt-yourselfers . -$5.00 
Enern senlce 
14A Hu&hey St., Nashua, HH 03060 

C ata lo g 
ARMOR PRO DUCT S Dept. LT 
Box 290, Deer Park, N Y 11 7 29 

TUNE INTO SATELLITE TV 

~ eo Channels o1 Sporls. News, MeMes, Childrens. 
Adult, Edlcational. Business, Religious Progtlm$, 2~ 

hours a day. Rnally eveoy111ing In one Page after 
Page ol Mic:lea. Cllarts, ProcNcl, Prices 
Diagrams. Send $5.00 to: 

Delta 
1003 Waahlngton Street 

Gratton, Wlaconaln 53024 

12 HOME CRAFTSMAN 

CATALOG OF WORKBENCH COMPO• 
NENTS. 3 sets of plans, $1 refundable. 
Itaska Trading Co., P.O. Box 26367, 
Minneapolis, MN 55426. 

"GETTING Started In Stained Glass" 
50c. Whittemore, Box 2065X. Hanover. 
MA 0 2339. 

"FREE" Industrial Buyers Catalog for 
Home Craftsmen, Buy at s ame Low 
prices as large Industrial Plants. Turn
key, 36-SB, Letchworth Street, Buffalo, 
NY 14213. 

12A FOR THE HOME 

STATUES & PLAQUES. Artistic r epro
ductions, 3-D composition. Hand Paint
ed! Decorative. Brochure $1 .00 refund
ab e with purchase. Hudson Clippers, 
P.O. Box 6. LaGrangeville, NY 12540· 
0006, 

13 TOOLS & MACHINERY 

4 " METAL Cutting Lathe $80.90. 
Talg, 15048 Proctor, Industry, CA 
91746. 

LATHES - Unlmat - Maximat -
Sherllne - Machlnex. Catalof. $1.00. 
Shop Supplies $1.00. Campbel , 2100P 
Selma Road. Springfield, OH 45505. 

SMALL FOUNDRY Furnace. Supplies. 
Free Literature. Pnamid Products. 
Dept. M. 3736 South 7th Avenue, Phoe
nix, AZ 85041. 
- - ------------ -·-··-· 

Catalog of Hard to Find 
Precision Tools 

Page alter page of hard-to-find precision 
tools. Also cootains a complete line of tool 
kits and tool cases. Send for your free 
copy today! 

Jenaen Toola Inc., Dept. PS 
1230 S. Print Dr., Tempe, AZ. 85281 

HEAVY-DUTY CANVAS TOOL BAG 

S tdc pocket s w ith snaps . large ZlJHICY top, 
web h ttndh•J4, re inforced hottona. t.k•rk trrNm 
... -otur. 
8 " X 6 ' ' X 12N , , , . . . . , $18.9 $ ea, ppd, 
e" x 8 " x 1 8 " .. ... . . . $ 2 3 .45 ea. ppd, 
TOOL BAGS 1'. o. Bor< 57. ·o opt. I'll 

Coal City, IL 6 041 6 
Outalde Contln~nhtl U .S.A . Add $8.00 

14 ENGINES & MOTORS 

ENGINES to 19 H.P. for Mowers, Tlll
ers, Hobby. Repair manuals parts Tre
mendous savings. Fast, dependable. Il
lustrated price cata log $1.00. Ashland 
Small Engines, Ashland, MO 65010. 

15 HOME REPAIRS, 
REMODELING 

SIDING-KITS 
Solid vinyl or steel Siding· Kits lor any size home. 
Complete with all accessories and our easy-to
follow instruction manual. You inslall. Save 50";0 
off average installed. price. Send $5.00 (refunded 
with purchase) for our 45 page calalog, price list, 
and siding samples. 

SIDING INDUSTRIES 
DEPT 112, P .O. BOX 45008 

TULSA, OK 74145 

15A ENERGY SAVING 

PALOMA Instant water heaters, dis
count prices. Paramount Supply, 627 
Hazel St .. Allentown, PA 18102. 

CHECK YOUR HEAT PUMP yourself 
with practical step-by-step instruction 
book. Find problems dealers miss. Other 
hints and Information. send $8.95. Z 
& S Enterprises. Dept. J . P.O. Box 355, 
Plainfield, IN 46168. 

FLANNEL SHEETS. 100 %- cotton. 
90xl08, $12.50. All sizes. Free catalog. 
swatches. Clothcrafters, PS. Elkhart 
Lake. WI 53020. 

SLOW DOWN YOUR ELECTRIC ME
TER. It's perfectly legal. Save money. 
Complete Instructions S7.00. Western 
Research. Box 1061 PS, Woodland Hills. 
CA 91365. 

METHANE, HYDROGEN, FUEL CELLS, 
WIND, SOLAR, ELECTRIC & PROPANE. 
A catalog for t he do it yourself plans & 
books. Send $2.00 to: Eneri(Y Service. 
14a Hughey Street, Nashua. NH 03060. 

ELECTRIC BILLS REDUCED UP TO 
SO'fo. Details free. Manual $4.95. 
Unlques Limited, Dept. K, 105 Harrison, 
La Porte. IN, 4 6350. 

$80 WOOD Furnace Bums Creosote. 
Plans $4.95. Creostove, Rt. l, Box 157. 
Tenstrike, MN 56683. 

FIREWOOD $10/ CORD7 You can, I 
did! lnformation $5.00. Robert, P.O. 
Box 511. Westland, MI 48185. 

WOODBURNING Boller connects to 
existing holler. Hand~·man project. plans 
$8.00. K&J Heaters, R.D. #1, Mayfield. 
NY12117. ------------- -----------SHIVER NO MORE . . . . Portable 
INFRARED Heaters. Better than Quartz. 
UNBREAKABLE. Warmth & Comfort for 
nennies per hour. Free Literature. PS· 
12. 6584 Ruch Road. Bethlehem, PA 
18017. 

INSULATE WINDOWS! Fast , easy, in
expensive. Insulate all your windows l.n 
3 hours! Send $3.!15 for illustrated 
booklet. Liberty Products. 20455 Mea
dowvale, Elk River , MN 55330. 

PLANS FOR WOOD / COAL HEATER -
Build or Have Built - Save Money. Spe
cifications SS.OO, L & C Furnace, P.O. 
Box 1302, Greenville, NC 27834. 

BUILD your own automatic t hermo
stat setback device under $10.00. Plans 
$2.00. Omegascope, 896 W. 225 s., 
Orem, UT 84057. 

SOOT A WAY economical easy soot 
and carbon removal and prevention from 
fireplaces, stoves, boilers. Avoid costly 
chimney cleaning. Do it yourself kit 
$9.95. Bulk available for industry. Mas
ters , 200 2nd Ave., Opelika. AL 36801. 

FREE ENERGY. Learn how I heat my 
home with free energy. I nformation 
$9.95. Energy, Dept. 246, Box 8646. 
Canton. Ohio 44 711. 

PATENTED WINDOW MOUNTED SO
LAR PANEL made and installed from 
common materials for less than SOC/ 
sq.ft. Demonstrated Reduced Home Heat
Ing Costs. Can be installed on any win
dow which receives sunshine. For Man
ual and Instructions to Build send 
$10.00 to: H .J. Solar. C/ O B.R. Hall 
Engineering Inc., P.O. Box 1501. Sta
tion B. Burlington. Ontario, Canada 
L7P 4C5. 

158 ALTERNATE ENERGY 

S MOKELESS WASTE OIL STOVE KIT 
Information $1.00. P.O. Box 4355, Ro
chester . NY 14611-0355. 

SOLAR Heating learned quickly at 
home! Free information. Empire School, 
Box 193. Rockville. IN 47872. 



ZERO Enel'lrY Cabin, 800 sqft. self
sufficient. architect designed, plans 
$35.00. Zero, 1708 Salem, Champaign, 
Jll 61820. 

WIND TURBINES - anemometers, 
books, and reports. Send $1.00 tor prod
uct list and Informative pamphlets. Paul 
Gipe & Assoc .• Dept, s. P.O. Box 539, 
Harrisburg, PA 17108 . 

SOLAR heat your garage for under 
$15.00. Plans $2.00. Tom Hurd, 317 
Walker Rd .. Ambler. PA 19002. 

NEW FOCAl. SOLAR COLLECTOR 
LOW profile, light weight. highly por

table. Ideal for mobile homes, mountain 
cabins. and difficult locations. Inexpen
sive to build. Illustrated Instruction 
booklet $5.00. F-3 Collector, P.O. Box 
1324, Clovis, CA 93612. 

SAVONIUS THREE-STAGE WINDTUR· 
BINE Provides Electricity! Simple Con
struction! Complete Plans: $6.00. Glen
vale, Box 358m Station D. Toronto, On
tario M6P 3J9. 

SOLAR TRACKING HEATING SYSTEM. 
It works; pays for Itself! Brochure $2.00. 
LHF. Box 781, Madison, WI 53701. 

OLD TIRES = FREE ELECTRICITY. 
Easily-built system. Illustrated plans 
$10. Burns Engineering, Rowlesburg, W 
VA 26425. 

SOLAR AIR HEATER PLANS. Design 
and construction guide for building a low 
cost. forced air system. $3.00. SLV-SEA, 
P.O. Box 1284. Alamosa. CO 81101. 

SOLAR cells .4V, 4" diameter 2 amps 
$8.75, 1 0 for $85.00 plus shipping. 
Low power cells $5.00. Foster, 1742 
Dowd Drive. St. Louis, Missouri 63136. 
314-522-6667. 

RUN V.HICLKS ON WOOD CHIPS. De
tails $5.00. Nu-Trend, Rt . 1. Box 210-
PS12, Logan, IA 51546. 

SHIVER NO MORE . . . Portable IN
FRARED Heaters. Better than Quartz. 
UNBREAKABLE. Warmth and Comfort 
for pennies per hour. Free Literature. 
PS 12, 6584 Ruch Road, Bethleham, 
PA 18017. 

WINDMILL com~onents, complete se
lection for most efficient, patented. low 
cost wlndmachlnes. Free price lists, 
plans. International Energy Systems, 119 
E. Lucy St .. Florida City, FL 33034. 

SOLAR IENIERGY CONSULTING, send 
sase for Information prices. Bynum, 7146 
Joan Street. Denver, CO 80221. 

AMAZING WINDPOWER FACTS. Know 
the .truth. save $$$$$. Complete Infor
mation $5.00. S&R Electric Inc . • PS, 
Box 404. Rockport, TX 78382. 

FREE ELKCTRICITY. Light Your Home 
With Free Electricity, Booklet Tells You 
How. James West, 750 North Ocean 
Blvd, Pompano, FL 33062. 

HYDROGEN • ACETYLENE! Super 
fuels Complete directions, home manu
facture. No special equipment needed. 
Hydrogen - $2.00, Acetylene - $2.00. 
Horizon Enterprises, Box 3334, Enfield, 
Connecticut 0 6082. 

SOLAR-WIND WEATHER DATA BASE 
The latest, most accurate site resource 
information. Send brief description of 
your site, system type (e.g. DHW, Pas
sive) and $5 to: TOTAL ALTERNA
nVES, 13101 LUTES DRIVE, SIL
VER SP., MD 20906. 12 years experi
ence In microclimate assessment. 

FREE ENERGY 
Extract abundant tree energy anywhere 
using permanent magnets. Know the 
truth! Plans, Instructions, patents, and 
previously secret government report. 
Money back guarantee. Only: $15.00 

COMPLETE 1981 SOLAR HEATING 
PRODUCTS CATALOG! 

EVERYTHING for ACnYE and PASSIVE Solar Heat
ing, incfudig KalwaU's Sun-lite® Glazing and Thenno 
Slor~ge Systems, plus ditficuN to find energy savers. 
Order all materials from one expert source. 64 Pages. 
15 Metions, $3 ppd. Vlsh our retail Store. 

SOLAR COMPONENTS CORP. 
Dept. P, Box 237 

Manchester, NH 03105 

17 BURGLAR / FIRE ALARMS 

PERSONAL PIIOTEC110N • use d18 TORCH ALARM 
inslaadol a Q111 for your protecOOn. Gil'es a loud~ 
shriek. You'Vtcareattackers and intruders awi:f. TIN • 
in your purse or pocksl. Use ft on doors or windows. 

' Compact. l~t. Has a brilliant buitt~n nashigrt. (\i 
Oldef now. Only $9.95: ~\) 

SIERAD·WAL TON, INC. l 
612 N. Michigan Avenue, Suite 217 

Chicago, IL 60611 

21 HOBBIES / COLLECTIONS 

OFFICIAL GU IDE TO ANTIQUES 
4 48 pages. over 20.000 up-to-date 

prices. send $9.95. West 15 Glfthouse, 
13175 Pageant. San Diego, CA 92129. 

HOLOGRAMS 2" X 2" reflection white 
light projected. Send $5.00. Laserworks , 
Box 2408. Orange, CA 92669. 

FOSSILIZED shark"s teeth, five as
sorted $1.98 plus 50e postage and 
handling. Teeth, Box 289, Englewood, 
FL 33533. 

CROW GIANT CRYSTALS! Send $1.00 
tor brochure. Crystocraft Company, 
10322 Schnapf Lane, Newburgh, Indiana 
47630. 

2 2 JEWELRY 

CLOSEOUT Jewelry. 55¢ dozen. (Cat
aiOfl .251! I. ROUSSELS. 107-1635 Dow, 
Arlington, MA 02174. 

25 FORMULAS, PLANS 

MONEYMAKING FORMULAS - THOUS · 
ANDS I MANUFACTURING SECRETS/ 
CATALOG $3.00 ( REFUNDABLE I) 1 
GWA6, Box 193, Brookfield, WI 53005-
0193. 

PENNY FORMULAS, 1001 Profitable 
Product Formulas easily prepared using 
simple everyday Ingredients. Rush 
$10.00. Sa me day service Satisfaction 
guaranteed, to: Nile, 14a Hughey Street, 
Nashua. NH 03060. 

HENLEY'S 
20th Century Book of 
10,000 Recipes, For· 

mulas & Processes 
(latest Edition I 

Here ts: a wealth of prac. 
tical, accurate and clear 
information end instruc· 
tion that can save you 
thousands. o.r rNke you a 
fortuM! Housewives, m1n· 
ufac:turers, f1nners, hllndy. 
men, home experimenters. 
electritians, chemists, 

people in ftttery walk of life refer to Henley's 
daily . In this tJOid·mine of~ book, you too w ill 
f ind formulas and redpeJ for almost everythint 
used in the home. farm. workshop or indu11ry. 
Discover the trade secreu of thousands of 
commercUil product.s-learn new money.JavinQ$ 
and eJCciting . w~v of doing thi,.,J. As indispen. 
sable ~~ a dictionary. Satisfactton gu•ante6d. 
900 P•oes hard cover.cloth bind ing. On l y 
$12.95 pluo $ 1 . 75 pootag& a. handling. 

Dealer's Inquiries I nvited 

EMBASSY SALES Dept. PS-59 
Box 67, East Elmhurst, N.Y. 11369 

26 SCIENCE & CHEMISTRY 

CHEMICALS - Organics - Hard To 
Find Specialty. SCP, PO 475, Bonita, 
CA 92002. (714!-267-7495. 

LABORATORY Chemicals- Glassware. 
Catalo~n~e -$1.00. Young- Edisuns. 934 
South 13th.. Manitowoc. Wisconsin 
54220. 

NEW 200 Page 1981-82 catalog, list
ing thousands ot chemicals, science 
equipment and labware. Send $2.00 to: 
Merrell Scientific. 1665 Buffalo Road , 
Rochester. New York 14624. 

CHEMICALS -Apparatus -Glassware. 
Catalogue $1.00. Starr Scientific. 916 
Madison Street. Manitowoc. Wisconsin 
54220. 

CHEMICALS & Laboratory Equipment. 
Vara Scientific. P.O. Box 1677. Newark. 
NJ 07102. 

CHEMICAL Apparatus. Lowest prices. 
Catalog one dollar. Avatar, P .O. Box 
213. St. Charles, MO 63301. 

CHEMICALS, Supplies book, $1.00. 
Laboratory Sales. Box 161-B, Brighton, 
MA 02135. 

MAGNETIC SPINNING DISC KIT -
Amazing Spinning Action From Mal!netic 
Forces. Includes Metallic Disc ( 3·:~;. " ); 
Magnets: Captivating Spirals, Simple In
structions. Excellent Experimentational 
Device. $7.50 ppd. MAGNETIC MO
TIONS, Box 542, Merrifield, VA 22116. 

ECONOMICALLY Priced! Chemicals - 3 9 
Apparatus. Catalo~n~e-$1.00. Hagenow 
Laboratories, 1302 Washington. Mani-

EARTHWORMS, 
CRICKETS, FROGS towoc, Wisconsin 54220. 

CHEMICALS apparatus. proJect books, 
wide selection. Catalog $1.00. Send to: 
Pioneer Industries. 14A Hughey Street, 
Nashua. NH 03060. 

CHEMICALS Laboratory Apparatus 
Catalog $2.00. The Chemical Shed. P.O. 
Box 748, San Bernardino, CA 92402. 

27 PLASTICS 

CASTOLITE Liquid Plastics. Crystal 
clear. colors. For casting, embedding, 
coating. ftberglasslng: In industry, lab
oratories. craft work. Reproduce your 
designs with our mold materials. Profit
able. Illustrated Catalog $1.00. Casto
Ute, Dept. 81Q/ PS, Box 391, Wood
stock. IL 60098. 

31B HERBS 

PURIE HERBS From Folklore. Write 
tor FREE Book, "Common Herbs tor 
Common lllnesses." Estes-PSC. Alma, 
Georgia 31510. 

32 REAL ESTATE 

SAVE $25,000 Building Your House. 
Detailed Report: Send $1.00 Refundable, 
to: Consumer Associates, Box 13257 J, 
Pittsburgh, PA 15243. 

GOVERNMENT LAND SALES - Get 
the facts! Learn where, when, and How, 
current information. Send $5.00 to: 
"LANDCO" P.O. Box 1516, Arlington, 
VA 22206. 

MORTAQE " BLUES" GOTCHA7 Save 
Shousands in Interest Costs. Send $4.00 
To: Marvin Fears. 1726 Katy-Flewellen 
Road. Katy, TX 77450. 

CALIFORNIA. Acreage. Lots. $40 
down. $40 monthly. 4602 Ethel, Sher
man Oaks. CA 91423. 

CANADIAN Land from $47.00 acre. 
Recreational & Investment Properties 
across Canada. Exchange Privilege, 6 
Yearly Issues $5.00. Canadian Estate 
Land. Dept. 22C. 286 Lawrence West, 
Toronto. Canada M5M 3A8. 

FREIEI Big Fall-Holiday Catalog! Over 
5,400 country properties described, pic
tured! Land, Farms. Homes, Businesses, 
Recreation, Retirement buys! Selected 
best thruout the U.S. Over 700 offices, 
43 states All Across America! Yours 
FREE from the World's Lar11est! 
STROUT REALTY, Inc., 7 S . Dearborn, 
Dept. 5810, Chlc.ago, 1L 60603. 

BIG •• • NEW • • • FREE ••• S PRING 
CATALOG! Over 2,800 Top Values Coast 
to Coast! UNITED FARM AGENCY, 612-
PS West 47th, Kansas City, MO 64112. 

GOVERNMENT LANDS - from $7.50 
Acre! " Buyer's Guide" . . plus nation
wide listings - $2.00. Surplus Lands, 
Box 19107-FL. Washington. DC 20036. 

33 SPORTING GOODS, 
FISHING TACKLE, ETC. 

BELLYS HELF, original waistpack 
tacklebox. SASE for free brochure. 3120 
E. 2nd. St., Edmond. OK 73034. 

34 CAMPING 
EQUIPMENT & TENTS 

FREE Catalog. Everything for Camp
Ing. Campmor, Box 407P, Bogota. NJ 
07603. 

34A SURVIVAL EQUIP. 

SURVIVAL Equipment Food Books. 
$2.00 For Catalog. American Survival, 
Suite 299C. 2005 Balboa, Newport 
Beach. CA 92663. 

35 AQUARIUM -SUPPLIES 

LIVE SEA HORSES $4.98 
Kit II includes 4 adults & up 10 30 ponits 
from preananl male, I ql. marine sah, 
food. Jh·e plant & snail + ins-1ruc1ions. 
IKJI n has all above wilh 2 qcs. marine 
sail, sea horst trte, seashells, coral & 
silica sand S7 .9S. lUI 13 has I sat. marine 
sall, and all Kil 112 accC'S.SOries with 10 sea 
horses (2 preg.) $12.95. Kics S<nt ppd. 
S.• Ho,.•• · Inc .. Horses 1:ia Air ,\.tail 
Dept. PS121 Box 14n, Conof O.OIN, Fl 33134 

FREE Literature. Raise Fishworms, 
Crickets. Red wigglers - 1000 -
$8.95. 5000 - $42.50. Postpaid with 
tree book on How and Where to Sell. 
Carter Farm - 12. Plains, GA 31780. 

4 2 FIELD GLASSES, 
TELESCOPES 

FREE Catalogue! Thousands War sur
plus optical bargains. Lenses, Prisms, 
Telescopes. Binoculars. etc. Jaegers. 
691G Merrick Road, Lynbrook, NY 
11563. 

43 GOV' T. SURPLUS 

JEEPS • CARS - $3S.OOI - 700,000 
ITEMSI - GOVERNMENT S URPLUS • 
MOST COMPREHENS IVE DIRECTORY 
AVAILABLE TELLS HOW, WHERE TO 
BUY - YOUR AREA - $ 2 • MONEYBACK 
GUARANTEE • " SURPLUS INFORMA· 
TION SERVICES" BOX 2238-Al2, 
SANTA BARBARA. CALIFORNIA 9 3 120. 

"GOVERNMENT SURPLUS Directory." 
Buy 500.000 items (including Jeeps ) 
. .. low as 2 e on dollar ... direct from 
Government! $2.00 ( guaranteed) . DIS
P OSAL. Box 19107 FL. WASHINGTON, 
DC 2 0038. 

1981 SURPLUS Army, Navy store 641 
page illustrated catalog. Send $1.00. 
Ruvel. 3037 North Clark, Dept. 
Ml2, Chicago. IL 60657. 

46 PROFITABLE 
OCCUPATIONS 

FREE Catalog. Repair Air Conditlonlne. 
refrigeration. Tools. supplies, full In
structions. Doolin, 2016 Canton, Dallas, 
TX 75201. 

S URPRISE Everybody. Become No
tary Public now. We guide you, free. We 
sell notary needs. Raise your image, job 
value. income. Assistance nationwlde 
Brochure: Gulf. 234 Club-B. San An
tonio. TX 7 82 01. 

MECHANICAllY INCUNED INDIVIDUAlS 

Assemble electronic devices in your 
home. Knowledge or experience not 
necessary. Get started in spare time. 
Turn your spare or full time into cash. 
No investment - Write for free details. 

ELECTRONIC DEVELOPMENT LAB 
Box 15600. P inellas Park, FL 33565 

R.PAIRAIR 
' COMPR.HORS 

v_,_ - lntlllatlatd. 
Thoualnde need repllrtrlg.. 
In lndualry, ,_- 
mo~~w .. llu481oid fllanual 
Tella -· Dlrectooy lncllud· 
.... $5.95 Poalpelcl. 

l !..f!ow· P.O. llox 1411, 
1111 lel'1 --,, N.C. 

. -
47 BOOKS & MAGAZINES 

OUT-of-Print Books Found. Sen 
Wants. Bookiook, 51 Maple Ave., War 
wick, NY 10990. 

UNUSUAL BOOKS. Survival. food stor 
age, guerilla war, self defense. wilder 
ness living, weapons, more! 500 titles 
huge illustrated catalo~r. $2 .00. Loom 
panics. Box 264-3. Mason, MI 48854. 

INDEXES to POPULAR SCIENCE avail 
able: full set or 9 tor $9. postage paid 
For 1980 only, send $1.75 to: POPU 
LAR SCIENCE INDE XES , 380 Madlso 
Ave .. New York, NY 10017. 

AMERICA'S largest trapping monthly 
Fur Markets

1 
Hunting, Fishing, $1.0 

issue. Specia $6.00 - year; $10.00 tw 
years. Fur-Fish-Game, Department 287 8 
Columbus. 'OH 43209. 

NEW FUNDAMENTAL DISCOVIERIIE 
in the CAUS ATION and PREVENTION o 
HAY FEVER and COLDS by E. W. N 
Anderson $5.95 at bookstores or from 
Dorrance & Co .. Cricket Terrace Center 
Ardmore. PA 19003. 

48 TOYS & GAMES 

RURIK'S C URIE WITH KEY-CHAIN 
Only $2.50 Postpaid. Llnco, 1996 In 
dianola, Columbus, OH 43201. 

Copynghted malenal 



19 JOKES & NOVELTIES 

FREE-World's Leading Novelty Cata
.og, 1600 Jokes, Tricks, Science, Sports, 
lobbies, Johnson-Smit h, C-11, Mt. Clem
ms. MI 48043. 

!i2 STAMP COLLECTING 

l,OOO U.S.A. Mixture $2.95. St. 
Johns Stamps, Box 248Z, Mil!ord, CT 
06460. 

FREE, U.S. Mint Set. Approvals. Hil
debrand, Box 4867. Santa Clara. CA 
95054. 

U.S. 6 commemorative plate blocks 
U.OO! Approvals. Gordon Davison, Con
~oocook, New Hampshire 03229. 

30 BEAUTIFUL TOPICAL$, only 25~ 
when requesting our approvals. DATA
STAMPS, Box 5552, Jacksonville, FL 
32207. 

UNITED NATIONS 3 Complete 
Sets 25e. Approvals. Cornetta, 
1509-P. Lake Placid, FL 33852. 

Mint 
POB 

FREE Surprise collection sent with 
approvals. Jay, 17 84 Union, San Fran
cisco 94123. 

2 ,000,000 STAMPS - 150 countries 
2e each. Belden. Box 4149. Dearborn. 
48126. 

OLD U.S. Stamps on approval. Ches
ter, Box 15355R. Philadelphia. PA 
19111. 

PENNY Approvals! Regardless Cata
loa:ue! Kloster, 4164- 52nd Street, San 
Diego, CA 92105. 

WORLDWIDE COLLECTION 100 
dUTerent stamps - on ly 10¢ with fan
tastic worldwide approvals. Nazlo. Box 
423-0E. Audubon. PA 19407. 

u .s. Used stamps! 300 different 
$2.00; 500 different $5.00; 750 differ
ent $11.00; 1,000 different $26.00. 
Burke's Stamps, Box 219-P, Glenshaw, 
PA 15116. 

so YEARS Old. fifteen diffe rent United 
States. over fifty years old 25¢ with ap
provals. Jaxon, Box Cl1, New Rochelle, 
NY 10804. 

FREE Worldwide packet. Penny ap
provals. Froelich. Box 412-B, Morton 
Grove. IL 60053. 

FREE - 220 United States and 
Worldwide Stamps\ Approvals. Stamps 
Pops, Box 1427, Be !flower, CA 90706. 

GREAT U.S. Fl'ee Gift - Fine U.S. ap
provals and want list service - Send 
25e for handling. The Stamp Boutique, 
Box 86S. Wheeling, IL 60090. 

WOW! 50 All Different Germany-10¢! 
Super collection of genuine German Com
memoratlves, Deftnitlves, Airmails, High 
Values. Fl'ee Big Catalog. Also fine 
stamps from our approval service. Buy 
what you like. Return balance promptly. 
Send 10¢ today! Thank you. Jamestown 
Stamp Co., Dept. A121PS. Jamestown, 
NY 14701. 

OLD U.S. bargain stamps issued be
fore 1930! Uncommon used issues, 
"unfine" condition. Worthwhile money
saving approvals. Adults only. (No mint, 
no packet material l. Rlvertown, Dept. 
152S, Ada, Michigan 49301. 

TOPS! 100 Popular Poland Stamps 
1 All Different ) Only 2 5 e. Mystic, Dept. 
PS2. Camden, NY 13316. 

300 DIFFERENT Worldwide Stamps 
25¢ With Approvals. R.G. Sales, Box 
1065, Jamaica, NY 11431. 

25 DIFFERENT Mint U.S. Commemor
atives, all over 20 years old, only $1.001 
Attractive U.S. approvals included. Glo
bal, Box 7429-PS2, Olympia, WA 
98507. 

FREEl Big Bargain CataiOK - New Edi
tion listing thousands of bargains In
cluding U.S. & B.N.A. stamps, packets. 
albums. accessories and supplies . Also 
Fine Stamps from our approval service. 
Buy only what you like. Return balance 
promptly. Thank you. Jamestown Stamp, 
Oept. E121PS, Jamestown. NY 14701. 

53 A SATELLITE TV 

SATTELITE TV Systems. Catalog 
$3.50. S -N-D Sattelite. P.O. Box 17483, 
Portland, OR 97217. 

54 RADIO, TELEVISION 

CABLE TV DESCRAMBLERS AND 
CONVERTW:RS. Plans and Parts. Build 
or buy, For information send $2.00. 
C&D Electronics, P.O. Box 21, Jenison, 
MI 49428. 

MICROWAVE Television " Downcon
verters" under $50.00. Catalog: $2.00 
(refundable). NOS, Box 12652P, Dal
las. 75225. 

"UNBELIEVABLE DIFFERENCE" TEL
EVISION SOUND THROUGH YOUR 
STEREO, ComJ?lete plug in unit. $19.95. 
Royal Enterprises, PO BOX 117 4, AI· 
bany, OR 97321-0432. 

POLICE Scanners. Crystals. Radar De
tect ors. HPR. Box 19224, Denver , CO 
80219. 

3&c TUBES. Radio & TV! Free Color 
Catalog, Cornell, 4217S University, San 
Diego, CA 9210 5. 

MICROWAVE RECEIVER SYSTEM. 
Write: " DEALERS WANTED" Dept. PS, 
POB 440668. Aurora. Colorado 80044. 
1303) 620-9736. 

TV/(100 mile FM) Antenna, Inside / 
outside installation, no splitter needed. 
Patented, guaranteed. VISA,MASTCH1 
COD,CASH. Sent postfa id airmail. Sena 
$30 to: Sadco. 1162 Hughes NE, Al
buquerque NM 87112. 

RADAR Detectors Car Stereos. BNS, 
P.O. Box 41217. Chicago, IL 60641. 

INEXPENSIVE CATV CONVERTERS
DESCRAMBLERS- MICROWAVE AN· 
TENNASI Catalog $2.00. ACM, Box 
3431, Walnut Creek, CA 94598. 

RECEIVE MICROWAVE TV S IGNALS In 
the Amateur Radio-TV Band with your 
own AMATEUR MICROWAVE DOWN 
CONVERTER AND ANTENNA. Complete 
plans fully ~tuaranteed or full refund. 
Send $9.95 to: Philllps-Tech Electronics, 
Dept. 2, P.O. Box 33205, Phoenix, Ari
zona 85067. 

54 A CB RADIO 

CBER'SI Twice The Power. Transmit / 
Receive Co-Phase Ant. Instructions. 
$5.00, "Clark", Box 334. Walsenburg, 
co 81089. 

55 ELECTRONICS, 
STEREO, HI-FI 

LINEARS -Send Stamp For Details -
Mateo Electronics - Box 3160 - Cadil
lac. MI 49601. 

HBO Descrambler Plans and Instruc
tions. SASE $5.00. PWCS, Box 9048, 
Pittsburgh, PA 15224. 

PLANS, parts. GOODIES. 

· ~ WERS I 
.ORGAN & PIANO KITS 

WORLD FAMOUS Inst
ruments you build your
self. save up t o 2/3! Mod· 

ular concept· add new features as 
desired , · No obsolescence. Free 
literature· Specify Plano or Organ. 
WERSI electronics, Inc. Dept, M20 
Box 5318 Lancaster PA 17601 

55 A COMPUTERS 

TRS-80 COMPUTER DISCOUNTS fac
tory d irect. Best prices anywhere. Fl'ee 
price list. Radio Shack. 175A N. Delsea 
Drive. Vineland. NJ 08360. 

56 RECORDS, TAPES, etc. 

OLD Radio Programs On Cassettes. 
Fl'ee Catalog. Nostala:ic, Box 16365-P. 
St. Louis. MO 63125. 

CLASSIC Radio Broadcasts Make Great 
Holiday Gilts! Catalog: $3.00. BRC, 
17173 Westbrook , Livonia, MI 48152. 

PRESIDENT ASSASSINATED! " Ken
nedy Presidency" - valuable, historical 
cassette tape. Mail $5.00. Tower. Dun
kirk, MD. 20754- 0213. 

FREE CATALOGUE, 2500 Collectors 
Records. Nostalgia, 300 Chelsea, Louis
vllle, KY 40207. 

SCWf}'MSUBUMINAL TAPES 
The newesr behavioral science techniques avail· 
able . .. uoe,gllt ION, lleoltll, •UU., mem
ory, •ucca•. penonollt)l, and more. Learn 
why this technique is gaining such extra· 
ordinary popularity over hypnosis. Free bro· 
chure and studies. MIDWEST RESEARCH. 
1755 Williams Lk. Rd .. Dept.PS-4,Ponliac. 
Michigan 48054. 

57 MUSICAL INSTRUMENTS 

HARPSICHORD with new touch sensi
tive action. You can build it. Write: Bar
ron Pianos, 7228 Eads Ave .. La Jolla, CA 
9 2037. 

INTERNATIONAL Catalog valuable to 
makers, repairers of s t ringed instru
ments. Imported woods, parts, accesso
ries, kits. Fine German-made violins, vi
olas. cellos, basses and bows. Send 25¢ 
for catalo~t. 10% Credit certificate will 
be enclosed. Interna tional Violin Com
pany. Ltd., Dept. OP. 4026 W. Belve
dere Ave .. Baltimore. MD 21215. 

VIOLIN, Guitar, Banjo, Mandolin 
Makln~t Materjals. Accessories. Books, 
Piano Tuning Kit s. Cat aiOK $1.00. Inter
national Luthiers supply, Box 15444, 
Tulsa . OK 74112. 

57 A MUSICAL 
INSTRUCTION 

PLAY MUSIC BETTW:R throu~th un
derstanding Chords as used in creation 
of " musical ideas". FREE INFORMA· 
TION - Music Learning Syst ems Pub
lishing, Dept 12PS, RD3, Box 142, 
Olean. NY 14760. 

58 SONG WRITERS 

POEMS set to music. Nashville Music 
Productions. Box 40001-PS. Nashville, 
TN 37204. 

POEMS • SONGS WANTED. Free Pub
lishinrr/ Promotions. Broadway Music, 
Box 7438-PS. Sarasota , FL 33578. 

59 IMPORT-EXPORT 

+ 2500 "Fast-Sellers." Fl'ee Brochures! 
Brightco, Box 9 1 309-X12, Cleveland, 
Ohio 44101. 

60 BUSINESS 
OPPORTUNITIES 

BECOME OPPORTUNUTIES DIREC
TOR • , • Ear n thousands. Fl'ee book. 
Opportunities, Box 1564-B, Fair Oaks, 
CA 95628. 

HUNDREDS WEEKLY POSSIBLE! 
MAILING PROGRAM.! Nationwide, Box 
58806, Dallas, TX 75258. 

NEW Discovery In Battery Recondi
tioning. Eighteen Months Guarantee 
Means " Big Profits Fast." Electoan, 
741 5 Gable Drive, Little Rock, AR 
72205. 

INFRARED THERMOGRAPHY for 
home and Indust ry could be the business 
tor you. Deta ils. Realty-Scan Associates 
Inc ., P.O. Box 523, Phillipsburg, NJ 
08865-0523. 

REPAIR HYDRAULIC JACKS--Free 
details . Hydraulic Parts Supply, Dept, S. 
Box 4157, Brownsville, TX 78520. 

GOOD INCOME WEEKLY Processlnrr 
Mail! Free Supplies. Posta ge! Informa 
tion: Rush stamped envelope! Foodmas
ter-CPR. Burnt Hllls. NY 12027. 

BARGAINS! BUY WHOLESALE AND 
BELOW! Name Brands, Appliances, Fur
niture. Sports Equipment. Televisions. 
Cameras. Watches, Jewelry . Tools, 
Closeout s, Surplus. Thousands More! 
Free Details. Write Today: Bargainhunt
ers Opportunities, Box 730-B. Holland, 
MichiKan 49423. 

WIN at Dice! 582 to 1 odds your fa
vor! Free Proof. Baker. Box 196B, 
Brooklyn, NY 11218. 

FREE Inflation-Beater Book "2042 
UniQue, Proven Enterprises." Fabulous 
" Little Knowns." Work Home! Hay
linKs-E. Carlsbad. CA 92008. 

WOODWORKERS - Start profitable 
business making unusual gUts, decora
tive novelt ies. Easy!!!! Everything ex
plained!!! Free details. Williams. 32A 
Titus. Glen Cove, NY 11542. 

PIANO Tuning learned quickly at 
home! Fl'ee information. Empire School , 
Box 10 14, Jupiter. Florida 33458. 

MAKE MONEY PRINTING business 
cards. pencils. matches in Gold. Easy. 
Details: POB 24986 ( LLC). Tampa, FL 
33623. 

BELTS And Buckles. Complete Line 
Fast Sellers. Including Westerns. Truck
ers, Motorcycles, Wildlife, etc. Big Prof
its. Complete dealer set u p. Fl'ee cata
log, Anchor, Box 3958-BPS. North 
Providence. RI 02911. 

$92,00 FROM S q uare Foot Plywood 
(Huge Demand). Revea ling P roof 25¢ 
I Refundable). Wood wins, Bridgewater, 
MA 02324. 

PIANO Tuning quickly l earned with 
home study course. Diploma a:ranted. 
American Tunln(!. School. 17050 Telfer 
Drive. Morl(an H1ll, CA 95037. 

MECHANICALLY Inclined individuals 
desirlnrr High Weekly Profits oper atin g 
Small Manufac turing business Without 
Investment wr ite: Businesses. 92-P 
Brirrhton 11th, Brooklyn, NY 11235. 

SCRAP Plastic availa ble free ever y
where. Operate your own profitable re
cycling center. Deta iJs: Plast ic Recyclers. 
Box 241-S. Hamilton, OH 45012. 

GET RICHU Secret law smashes debts 
- brings cash and credit ! Detalls FREEII 
WealthKit-S, Billings, NY 12510. 

" FREE SUBSCRIPTION" ... To mon
eymakinrr and home business opportunit y 
magazine ... Write: Fl'ee Subscription , 
7250B Berea Roa d, Wins ton, GA 30187. 

MAKE $2,000 .00 Monthly Spare Time. 
Uniq ue proven enterprise. No sellinK. 
No capital to start. Fl'ee brochure. Kash
builder, Box 1132-PK, In dianapolis, IN 
46225. 

YOUR IDEAS - A Profit able Business! 
Copyrighted Report. $3.00 . Order Now\ 
TAT Enterprises, PS-2550 Yeager Road, 
Box 2326, w. Lafayette, IN 4 7906. 

MAILORDER Opportunit y! S tart profit
able home business wit hout experience 
or capital. Information free. Ma il Order 
Associates, Dept. 589, Mont vale. NJ 
07645. 

STOP Wasting Money answering 
Questionable advertisements. 1 000 off
ers explained. Globe, Box 20588-PC, St. 
Louis, MO 63139. 

CONCRETE Block Machinery: Catalog 
$1.00. Route One, Box 95, Rapid City, 
South Dakota 57 701 . 

PERSONAL Business Loans No Col
lateral Write: GELCO. Box 34293G, In
dianapolis, IN 4 6234. 

PREPARE Tax Returns - Housewife 
Jo Ann Netzler made $5,500 last sea
son. VA arproved. National Tax Train
ing Schoo , Monsey, l NN, New Yo rk 
10952. 

WE made $1,975.00 in one day. Some 
days only $400 .00. Not selling. Details 
and sample $4.00 (Refundable ) . Color 
tex, Box 83228, Oklahoma City, OK 
73148. 

FINANCIAL FREEDOM - Unexcelled 
ground floor, multi-level sales. Fl'ee de
tails. Enhance, Box 2945-B. Richardson, 
TX 75080. 

Sl,OOO MONTHLY . , . And More •. . 
From Spare Time Homework . . . J udge 
For Yourself!! Free Details of Best Plan!! 
-JWSE, Box 12230, Columbus, Ohio 
43212. 

SELLING KNAPP SHOlES IS EASY. 
Highest cash commissions immediately. 
EnJoy a steady income with satis fied 
repeat customers . Your own hours. No 
investment. Free selling and training kit 
to qualified applicants. Write: John 
Lea rnard, Knapp Shoes, 5171 Knapp 
Centre, Brockton, MA 02401. 

SELL SENSATIONAL LOW-COST 
BURGLAR ALARM. Llghtnlna: seller. Ex
ceptional margin. Samples for trial. 
Northwest Electric, Ave. 17 2, Mitchell, 
so 57301. 

$1104.00 MONTHLY For Ten Hour 
Work Week! Guaranteed!! Homewo rk . . . 
Start Immedia tely . . . Paid Daily_ • 
Free Information / Applicat ion - AHV, 
Box 1 028-C12, Kalaheo, Hawaii 96741. 

IMPORT·EXPORT opportunity, prof
Itable world-wide, m all order busmess 
from home. without capital. We ship 
plan for no risk examinat ion. Experience 
unnecessary, Free Report. Mellinger, 
Dept. M269C, Woodland Hills, CA 
91367. 

DEBTS WIPED OUT with secret Fed
eral Law!! Fortune-buildinK FREE RE
PORTII Blueprints, Sl2, LaGrangeville, 
NY 12540 . 

DISTRIBUTORS, Immediate Cash Prof
it s! Revolutionary Auto motive Bargain , 
Fl'ee Deta ils. Motaloy, Box 4457Sl2, 
Downey, CA 9 0241. 

UNSURPASMD OPPORTUNITY! Form
er Shaklee President heads new organi
zation. Fl'ee information. Enhance, Box 
552-DP, Fort Payne, Alabama 35967. 

TAKE catalog Orders. We d.ropship 
250 0 Best-selling specialt y products. 
Lowest below-wholesale prices. Imme
diate delivery. Spectacular home busi
ness opportunity. Fl'ee Book. SMC, 6061 
De Soto Ave., Dept . 28-12, Woodland 
Hills. CA 91365. 

MONEY SECRETS 
HELP people and businesses J(et mon

ey. Easy home business. Fantastic prof
its. No experience - own hours. Con
tinuous assistance. Free Deta ils: DFC. 
Dept. 11-G-1 2

1 
1 145 Reservoir Avenue, 

Cranston, Rhoae Island 0 2920. 

$2,000 MONTHLY Possible selllnK In
formation by mail. Fl'ee Report. State 
Shop, 507-58, Sutherland, Stockdale, 
PA 15483. 



EASY Profitable Selling Books, Mall 
order Details. Rovac, Box 5465!54, Dept. 
PS-12, Bal Harbour, FL 33154. 

spare Investment. knowledge 01 
unnecessary BIG DEMAND assembling 

ctron1c dev1ces Sales handled by 
proless•onals Unusual bus1ness oppotlunl!y 

... 
flEE : Coapll ll UIUSI1111d hllniWII ........._ 

BARTA. Box2A8·S2 ......
Walnut Creek, Calli. 94597 

$3000 EXTRA INCOME 
5 hrs.'wk·Miracle plant makes 300 hanging 
baskets in year. No experience necessary, 
use porch, garage. extra room, etc. We sup· 
ply step-by·step plans w·all details lor start· 
ing, growing, and marketing. Send S12 to 
ROST, Inc. P.O. Box 25414, Tampa, FL 
33823. For starter plant, edd SB (includf!s 
postage and handling). 

61 MONEYMAKING 
OPPORTUNITIES 

•• SPARE TIME CASH OPPORTUNI
TIES. $4.95, SOc postage, Satisfaction 
guaranteed. Betchabooks. 799 Broad
way, Suite 335A, New York . NY 10003. 

FREE Dealership! Gas Sa ver -Hottest 
seller! Excellent profit! u.s. patented! 
Hollowell's, Box 503SA, Southampton. 
PA 18966. 

CRIME PAYS I 150 <( Profit . Distrib
ute Security Products. Evergreen. Box 
1320 I PS l. Lake11rove. OR 97034. 

LIEARN The Secrets or RepalrinK Junk 
Batteries. " Fabulous Profits". small In
vestment. Apex EnglneerlnK, 5454 Bolsa 
Road. Atascadero. CA 93422. 

$700 PER month earninKs possible 
JlllinK o ut Income tax forms at home or 
tax office during tax season. We show 
you how. Simple. qulcklv learned. Do
tails mailed free. No salesmen. Hurr~·. 
Bill demand. Federated Tax. 2010 .Mont
rose. Chlcuo 6 0618. 

G£T RICHII Secret law smashes debts 
- - - brings Cash credit! FREE report!! 
WealthKit-S. BilllnKs. NY 12510. 

AMAZING Plan Easily accumulates 
$1,000.000 few years, $5.00, Details 
SASE. Moz Corporation, 2350 W 47 A. 
Denver , CO 80211. 

CLEAN Chimney's ProfessiSnaly. Earn 
$30.00 Per Hour. Complete Instruction 
Manual $4.95 to: Chimney Sweeps Ltd .. 
P.O. Box 114. Lansing, IL 60438, . 

ALOE VERA products, a fortune to be 
made. S ave money on your own products. 
Free Information and sample. Best Ways. 
Box 33 1 -PS, Citrus Heights . CA 95610. 

EARN up to $40,000 or more In first 
6 months of Business. Markctln~e unique 
product. For complete details and In
structions send $2.00 ror postage and 
handling. Send to: P.O. Box 5991, Kent, 
WA 98031. 

FREE Typewriter Repair Course. Sen<i 
$1.00, post.aKe / handllng. receive In
struction packet. Athey, D-12, Saxon
bur~r. PA 16056. 

Tum P<>l' ond- boltloo- money' ft s .uy 
Anyone con do •-UM>~~ one o1 our """'•'" 
I !lnW1g I - - -~ .,.., o you con Ml lor S2 oo•. o.vo~opoc~ oy a 

tchool phyla ~. Ill 1UCCH1 •x· _.,..._ ........ ._ 
Our INFQ.&OOI< - our """'"" mort<eq 
plan SEVEN SPECIFIC WAYS TO SELL 
STRETCHED BOTTLES - evo<yono " 'ho 
sees these Strn::hod ~ wanca one or mDfO 
NcOody roally ,_, one. but ..,.tl'fbOCIY w01111 

/'11 <1~ ~11 part~twTit ventur• we·lf gtadty tel you aJt 
•· "' ,.

1 
aboulllliS exclUng. fool.prOOI 01)00rt<M111y In our 

"' f\AII colo< INFO-BOOK So<>d tor rt TOdoy-n's 
FREE• 

S TRETCH·A·BOTTLE 
3562 Eastt,H, ()opt. PS12, 
Sail lake Crtv, Ulah 8-411 7 

(801)2t1·5896 

WIN BIG OIL MONEY 
Phs l11,._1its Tht u.s. Go •. sponsoro on oil a 

gas least ctnwlng. You can win a tortune In 
ofl. A S-4S (Ia• cHctucUblt) fllint let could 

you $100. 000 or mort. Fof hH in,or• 
malion. call Toll· frn 1·100.S2S·2S41, In 

Colorado CaU Cotlut 1·447· 1311. 
Ot writt .• 

F. lllllleon, Inc. 
1M2 2Cih St. P.O. 801 l•OIP 

Boulckt, Co 10307 

62 EMPLOYMENT 
INFORMATION 

AUSTRALIA - New Zealand! Big pay! 
50,000 jobs. Free transport.ation. Llst
in~rs $2.00. Information 68 countries. 
Austco, Box 772-F, Cypress. CA 90630. . 

WEEK ON, WEEK Of'FI Gulrcoast otT
shore ollllelds. Men. Women. Details 
$5.00. UNCO, Box 17103, Pensacola. 
rL3252~~------~~----~~77~ OVERSEAS ... $20,000 - $60.000 +. 
Free Report! Employment. Box 29217-
FL. IndlanapoUs, IN 46229. 

tt !Wu"ll'·~~t ~ ~lp 
.;o 

DID YOU EVER DRIVE 
AN OCW LINER 1 

YOU CAN 
Men, women, take charae of your life . 
Travel, romance, adventure, hi&h pay. 
Civilian jobs on board ship. 

WE GUIDE YOUR EFFORTS 
Write: Career Adventure 

Dept. 1 Box 3266 
Daly City, CA 94015 

© 1981 Deedsco 

62A HELP WANTED 

Sl80 Per Week Part Time at Home. 
Webster, America 's foremost dictionary 
comrany needs home workers to update 
loca mailing lists. All ages. experience 
unnecessary. Call 1-716-842-6000 Ext. 
1>301. 

63 SPECIAL SERVICES 

INFORMATION On Anything. Fer~ruson 
Research Specialists. 6 0-15 Woodside 
Avenue. Woodside, NY 11377. 

68 REMAILING SERVICES 

PRIVACY- Confidential Mail Forward
lnK / Recelvinl{. Orlando Mail Drop. Box 
18093PS. Orlando. FL 32860. 

69A LOTTERIES 

WIN MILLIONS in Canadian lotteries. 
Free details plus FREE TICKET OFFER. 
Lucky Buck ( PS ) . Box 171. Station 
W. Toronto. Canada M6M 4Z2. 

BECOME AN INSTANT MILLIONAIRE. 
SMillions won monthly ln canadian Gov
ernment lotteries. Enter NOW. Free de
tails. Winfall Enterprises, Dept. P, Box 
554, Town or Mount Royal, Montreal, 
Queoec. Canada, H3P 3C7. 

SWEEPSTAKE INFORMATION. Unique 
Opportunity. Airmail. John McMulty, 6 
Hartlands Ave .• Cork, Ireland. 

72 EDUCATION & 
INSTRUCTION 

BRITISH DECREES. Obtain yours now 
from London. Bachelors. Masters. Doc
torates . Commercei Industry, Sciences I 
Philosophy, Divlnl y, Medicine. Socia 
Sciences. Free Prospectus. (Airmail $1 
refundable ) . College Registrar. Dept, 
1 0 1, BCM - Collegiate. London, WC 1 N 
SXX, England. 

COLLEGE Degree ror work and lite 
experience. Bachelor's, Master's . Doc
torat e. Write or send resume. American 
National University. 3500 N. Central 
Ave .. Dept. 333. Phoenix, AZ 85012. 
I 602 I 265-8657. 

ACCREDITIED COLUGE DEGREES BY 
MAIL.. Details. Graduate Referral Serv
ice. 3010 Santa Monica Blvd .. Suite 
173-PS, Santa Monica. CA 9 0404. 

REISCH WORLD WIDE COLUGE OF 
AUCTIONEERING, INC. , World's Lar g

~st. Free Catalo~r. Approved ror VA. 
Modern Auction Library "FREE" with 
enrollment 515-423-5242, Col. Gordon 
E. Taylor. P.O. Box 949, Dept. 3, Mason 
~~lt~y~·~IA~5~0~4~0~1~·~--~~--~~~~ 

LEARN Dowsing, Radlonlcs, Radles 
thesla and E .S.P. Subjects. Free Illus
trated CatalOR. Courses and Equipment. 
(Airmailed $2.00. ) Established 30 
Years: Bruce Copen. Hlllhfleld, Danehill. 
Sussex. England RH17 7EX. 

EARN Extension DeRrees In Homoeo
pathy. Radlonlcs , Botanic Medicin('. Na
turopathy, Philosophy, Psychology. etc. 
School Founded 1961. Prospectus 
S1.00. Airmailed. Secretary PA / PS. 
Brantrld11e Forest School, Hl~rhlleld. 
Danehlll, Sussex, En~tland RH 17 7EX. 

DEGREES, Thesis Method. Brochure. 
Sl. North. Box 3388. Tulsa, OK 74101. 

FREE Lifetime Ordination. Become 
Chaplain, Missionary EvanKellst. Bishop . 
Box 744-PS, McKeesport. PA 15134. 

BARTENDING -- Bar Management 
Home Study. Bartendlnl{ Tralnin~r. 3843-
G San Fernando Road, Glendale. CA 
91204. 

LEARN WHILE ASUEPI Astonlshlnll 
New Method! Stran~te Catalo~r Free! Au
tosuggestion, Box 24-A, Olympia, WA 
98507. 

ELECTRONICS Degree IBSETl by cor
respondence. Grantham Colle~re. 2 500 
La Clenel(a, Los An~reles. CA 90034. 

"JET / GAS TURBINE CAREERS I" 
Homestudy courses -- theorv, main

tenance, overhaul. Established 1957! 
AMIERICAN IIET SCHOOL.. Dept. PS-3. 
Darby, Montana 59829. 1-800-547-
5995, Extension 126. 

LANGUAGE Students' Vocabulary 
Learnin~t Breakthrough! Free Details. 
Bergenboxy, Bergenfield, NJ 07621 · 
0398. 

HOLISTIC schools directory. Resident. 
Correspondence, Degrees. 100 listings. 
Acupuncture, Nutrition. Herbology. 
Homeopathy, Hypnosis, Naturopathy. 
others. $6. AHHS A, 1766A Cumberland, 
S aint Charles, IL 60174. 

RUBIK'S CUBE SOLUTION 75c: Only. 
Satisfaction Guaranteed . R.MA, P .O. Box 
13725, Savannah, GA 31406. 

RIEAD BLUEPRINTS like a pro. Easy 
manual shows how. $5 ppd, check or 
m.o. AJEMA, Box 82-4, Kenwood, CA 
95452. 

!ELECTRONICS Home Study - Elec
tronics Courses $35.50 Each. Free Bro
chure. Box 1974A, Largo, ND 58107. 

LOCKSMITHING• Free book. Lock
smlthlnglnstitute, Dept 311-121. Little 
Falls, NJ 07424. 

WORDS + Mu.slc - Superlearning.® 
Synchronizes right-brain. Multiplies 
learning speed, Reduces stress. Develops 
supermemory. SuperlearnlnK - $12. Mu
sic - $12. courses. Information, Super
learning, 17 Park Avenue, PS-1, N.Y.C. 
10016, 

WELDING TRAINING. Basic and Ad
vanced tor MaJor Processes - Arc 
I Stick), MIG, 'l'IG Gas Pipe all pro
cesses. A non-profit school. Approved 
for ell~rlble veterans. Accredited mem
bertl NATTS. Approved Ohio 70-12-004 
HT. Wr ite for school bulletin and 
course schodule. HOBART SCHOOL OF 
WELDING TECHNOLOGY, Box 81, Troy, 
OH 45373. 
=~u-:CN':::I~VO:::E::"R::'-S::-I::TY=-::D:-e-e_r_e-ea--:-b-y_m __ a-:-:11,-. -::L,-e-g~i t-:71: 
mate

1 
prestielous, Inexpensive, rast. Free 

detal a . Dr. John Bear, 9301-BW, North 
Highway One, Mendocino, CA 95460. 

FINISH HIGH SCHOOL AT HOME 
COST BRIEAKTHROUGHI 

Learn by cassett e . Free School rln~r. 
Free Information. Columbia School, 
PS12, 9237 W 3rd St .• Beverly Hill, CA 
90210. 

FREE CATALOG! Self Hypnosis Tapes, 
Educational Syst ems. 14-512, Brook
lane, Peekskill, NY 10566. 

UNIVERSITY DEGREES! No Classes, 
Fast, Economical Accredited. FREE Re
veallnR Details. Success, Box 13151-
512. Columbus, OH 43213 

UNIVERSITY DEGREES BY MAIL! 
Bachelors, Master!, PH.D.s ... Free re
vcallnl{ details. ~.;ounscllnJC, Box 389 
PS12, Tustin, CA 92680. 

CLOCK AND WATCH REPAIR books. 
Free cataiOK. North American, Box 
77BMA. Fox River Grove, Illinois 60021 . 

A short, a powenul 
memory. No no keywords. Rt~ase your 
pholoJraphic memo!). "how" you remember, 
"why' you lorael. Discover your natural ability to 
recall everythine. Send for free information to: 

IIISTIM( If AIIYAIICED TIIUIKI.8 
14m Ylal.ahz. P'ICIIIc hllsMIS. Cl 

73 CARTOONING, 
SIGN PAINTNG 

MODERN Cartooning Taught by Mail. 
Write !or Free Brochure. Cartoonerama, 
Box 263-P, Branford. CT 06405. 

UARN Si~rn Paint ing- Free Cata
iogut>. Kaufmann SupplY, Cent erto wn, 
:\10 65023. 

CARTOON !or Fun and Money!ll Free 
booklet!! Cartoons, Box 40614B, De· 
troit. MichiKan 48240. 

76 DETECTIVES 

FINGERPRINTING - excltlnR sclen· 
titlc career. Home study course teachcl 
c\·erythin~r. Certitlcate on completion. 
:\lany openlnKs: prepare now. Pro fes
s ional Investi~tators TralnlnR School 
DePt. FP. P.O. Box 41256, Los Angeles 
CA 90041. 

DETECTIVE Profession, easy home 
study: free tie-tack or lapel pin. certlf· 
icate, future. Professional Investl~tatore 
Tralnln~r School, Dept. CB, P.O. Bo>t 
41256. Los An~teles, CA 90041. 

77 LOANS BY MAIL 

BORROW BY MAIL $500.00 ~ 
S50,000.00. No colla tera l, Bad credli 
no problem!!! Write: GELCO Financia l 
Services. Box 34293-A, IndianaPOliS 
IN 46234. 

IMMEDIATE Loans to deservlnR In· 
dlviduals refused elsewher e. Ma ny pla n l 
Included. Try us! Associates, Box 98-P3, 
Brooklyn NY 11235 . ' 

QUICK $Cash$ 
Elite, Write: Box 

New York 11563. 

Signature Loans 
454-PS. Lynbrook 

BORROW BY MAIL! $1d000 - $2!5, 
000. Bad credit? Refuse elsewhere 
Write: Worldwide, Box 271 9 1 -PS4, At 
lanta. GA 30317. . 

BORROW S30,000 without Interest 
All ell~rlble. Repay anytime. Free dac;, 
tails. Infohouse, Box 1004-PS12, Ne 
York. NY 10003. 

BORROW $25,000 " overnl11ht." An 
purpose. Keep Indefinitely! Free Report 
Success Research, Box 29070-FL, ln 
dlanapalis, lndiana 46229. 

BORROW FROM HOME 
ANY amount. any wort hwhile pur 

pose. within 30 days. Competlth·e Rate1 
Also. you can earn substantial lncom 
as a Money A~ent. No experience - ow 
hours. Nations Company to assist ev~.r: 
way possible. No Gimmicks! Free Detal!! 
DFC, Dept. 11-C-12. 1145 Reservol 
Avenue. Cranston, Rhode Island 02920. 

QUICK MAILOANSI Fast. free details 
Lenco, Box 724-P12, McMinnville, Ore 
~ron 97128. 

78 WINEMA KING 

BIEERMAKINQ SUPPLIIES - Quallt 
selection, free price Jist. Brew It Your 
selt, Dept. PS, Box 121, Freeport , llll 
nois 61032. 

WINEMAKERS BEERMAKERS Fre 
Catalog. Fast Service. Large Seloctlo_i 
Kraus. Box 7850-N, Independence, M 
64053. 

FREE ENCYCLOPEDIA WINEMAKIN 
BEERMAKING, supplies, equipment. 1~ 
gradients. Vynox Industries, Box 57 4 9 
Rochester. NY 14615. 

WINEMAKERS -- BEERMAKERS -
GASOHOL. Free Catalog. Equlpml!~ 
Supplies. Continental, Box 68016-P 
lndianaPOIIs . IN 46268. 

WINEMAKERS - Beermakers: Free I 
lustrated catalog or supplies. Semple 
P.O. Box 12276H, Minneapolis, M 
55412. 

WINEMAKERS .. BEERMAKERS ~ 
Fresh Stocks. Fast Service. Free Ca~ 
lo~r. O'Brien's. Box 284A. Wayne, I 
60184. 

FREE " All About Beer " newsp!'~ 
for beer drinkers and home brewer 
plus wine & beer sup~ly list. Ferm~ 
ter's Cellar. Suit e A, 938 Daneby, 
dianapolis, lN 46220. 

BEERMAKERS - Finest supplies, 1~" 
est prices, Free cataloe. Beer Gear, BQ 
25093-S. Lansln.g, MI 48909. 

FREE BEERMAKING BOOK plus ca t 
log. Finest equl~ment, Ingredients. On 
Day Service. Fu '1 guaranteed. SPI , BQ 
784-S. Chapel Hll , NC 27 514. 

BEERMAKERS Catai~/Newslet~l! 
Free! William's Brewln~, ox 461-Pl 
Oakland, Calltomla 946 4. 

79 BUY IT WHOLESALE 

RIEPAIR PARTS ror chalnsaws Jaw 
mowers and small engines combine tc 
qualitd and low prices. Shop tools. Gua 
antee . FREE CATALOC. For apecl 
dealer Infor mation also Kive tax no.:~ 
company name. Repair Parts, De 
-1081<1. Box 10308, Eric, PA 16515. 

REPLACEMENT PARTS !or Chalnsa 
motorcycle. snowmobile. small cnlline 
Ener~ry savimt Items. Wholesale prlc~ 
Free cataloR. Manufacturer's Suppl 
Box 157PS5, Dorchester. WI 54425. 



400.000 BARGAINS Below Wholesale! 
.Many Free! Liquidations . , . Closeouts! 
. • . Job Lots . . . Single Samples. Free 
details. Worldwide Bargalnhuntera. Box 
730-B, Holland. MI 49423. 

DIAMONDS - Inside Investment ' 
Wholesale Inlormation - FREE Details! ! 
Recess, Box 178P, Manchaca, TX 
78652-0178. 

BILUARDS/ POOL, Learn banking ov
ernight, small model uses mirrors, shows 
Equal Angles to FIVE ralls, $5. Enter
prises, Box 14503-PS, West Allis, WI 
53214. 

83 RUBBER STAMPS & 
OFFICE SUPPUES 

RUBBER STAMP SELf' INKING. Name 
and address $10.00. Gift Catalog $1.00. 
Woodys, Rt. 1, Siler Cit y, NC 27344. 

COMPLE:TE Information on Rubber 
Stamp and Enj!Tavlng business. Custom 
Printers Supply, Box 211-PS, Spring
field, MO 65806. 

RUBBI:R STAMPS. Three lines. Made
to-order. $3.95 + .55 postage. JSATIS
FACTION GUARANTEED!) Fast elivery. 
Daleo-Wharton Enterprises, Department 
PS12. Box 1473, Madison, WI 53701. 

84 PRINTING SERVICES 

S.OOO GUMMED, Addressed Labels 
S5.00. Write: Overlln Enterprises. 598G 
Canyon Trall. Elizabeth. CO 80107. 

86 PRINTING & RUBBER 
STAMP OUTFITS 

PRINT YOUR OWN - Prlntinl! Press
es. Type. Supplies Direct From Factory. 
Send 25t for Catalog and Samples to: 
Kelsey Company, DS, :.lerlden, CT 
06450. 

86A HYPNOTISM 

FREE Hypnotism, Sleep Learning 
Publication DLP. Box 487. Anaheim, CA 
92805. 

88 OLD GOLD, JEWELRY 
WANTED 

GOLD • SILVER REF'INED FREEl Book 
tells secrets; easy, low cost, step by step. 
$10. to; Poley, 12389 Minges. Battle 
Creek, MI 49017. 

TAKE NO CHANCES. Deal with oldest, 
most reliable firm In old I!Old business. 
Established 1934. Highest Cash. We buy 
Gold, Silver. Platinum. Diamonds. Free 
Information. Rose Industries, 29-Y. East 
Madison, Chicago, IL 60602. 

HIGHEST CASH for Gold, Jewelry. 
Gold Teeth, Rings, Diamonds! Watches, 
Silver, Platinum, Mall Artie es Today. 
Free gift with Information. Chicago 
Gold &: Precious Metals, 6 E . Monroe. 
Dept, 457. Chicago 60603. 

89 WATCHES, CLOCKS
SALES & SERVICE 

WATCH and Clock Repairing Books, 
Toolsi Mat.erlals. Free Catalogs. North 
Amer can, Box 77-BM, Fox River Grove , 
IL 60021 , 

91 OF INTEREST TO ALL 

GOLD Coin: $50.00 Silver Necklace: 
$25.00. Nation, PS, Fairfield, IL 62837. 

MESSIAH PROMISED LIFE TO THE 
OVERCOMER. SMid for your free 

copy of "Tha PlychoiOCY of Purity & 
Ch•tlty" to1 Sdllzophrenlca lptema
tlonal, P .O. Box 50458, Ft. Worth, TX 
78105. 

VISA Card! I No Credit Check. Sase to : 
Credit Consultants-PS, 2101 Delamo, 
Bakersfield. CA 93305. 

NEED CREDIT? Get Visa. Master 
Charge Card - with no credit check. 
Guaranteed! It's simple, Legal, Plus 
other credit secrets. FREE details! Send 
S.A.S.E. to: Inflation Reports! PS-G, 
P.O. Box 60148. Los Ange cs, CA 
90060. 

94 FOR INVENTORS 

SELF-Patentlnl! Manual. Free Details. 
1051 Clinton Street, Buffalo, NY 14206, 
1716) 856-8029. 

IDEAS, INVENTIONS 
NEW PRODUCTS WANTED! 

Marketing assistance available to indi· 
viduals, universities, companies. Write 
tor Klt-PS. 

INVENTION MARKETING, INC. 
701 Smithfield Street 
Plttsburch, PA 15222. 

PATENT Your Invention Yourself! In
expensively! Retired Examiner. 7400-
PS. Washington, DC 20044. 

REGISTERED PATENT ATTORNEY. 
Applications and Searches. Mail Service. 
FREE Preliminary Review Of Your Dis
closure. Box 392PS, Millwood, New 
York 10546. 

NONPROFIT foundation helps inven
tors. Widest range of services. Free 
recording forms. Free evaluation, A!
Jiliated Inventors Foundation. 501-A 
Iowa, Colorado Springs, CO 80909. 

BEFORE YOU ACT- GET THE FACTS 
Society of American Inventors. Rte. 4, 
Box 419-F, Savannah, GA 31405. 

PATENT 'IT ECONOMICALL Yl Write. 
N. Ralner, 2008 Fondulac Rd., Richmond, 
VA 23229. 

INVENTORS• It you have an Inven
tion for sale or license, write for free 
booklet explaining how we can help 
you. Kessler Sales Corp. , C-7 -FI, Fre
mont, OH 43420. 

CUSTOM ELECTRONICS 
Simple clrcu~ or sophisticated system, our 
design group can find a solutJon to your prob
lem. Write today tor your free copy of our 
"Designer's Guide To Custom Electronics". 

Nirss Design Group, 
P.O. Box 335-Stn. St.-Laurent, 

Montreal, Quebec H4L 4V6 

94A PATENT 
ATTORNEYS 

PATENT ATTORNEY Represents In
ventors By Mall. Box 405. Medfield, 
MA 02052. 

96 INVENTIONS WANTED 

INVENTORS• Free Information on of
fering your Invention for sale. Kessler 
Sales· CorpOration. C-7-IW. Fremont , 
OH 43420. 

INVENTIONS WANTED 
FREE CONSULTATION • NO IDEA TOO SMALL 
Disclosure reQistralion. Potential cash or royalties 
lrom manufacturers seeking new ideas. For tree in
formation on how to register your ideas. Call or Write 

American Inventors Corp. 
59 Interstate Dr. Dept PS 

West Spri(lgfield, MA 01089 (413) 737·5376 
A Fee Baaed Marketing company 

97 GOOD EATING 

SUPER CREAMY CHEESECAKES 24 
favorite delicatessen recipes. $3.00. 
Dept, 222A, 215 Pasadena Plaza, Pasa
dena, TX 77504. 

100 WANTED TO BUY 

QUICKSILVER, platinum, sllverf ~rold! 
Ores analyzed. Mercury Termlna . Box 
191. Norwood, MA 02062. 

SCRAP SILVER ELE:CTRICAL CON
TACTS, Forklift Contacts Industrial 
Scrap Silver. Sterling, Silver Solder, 
Gold Plate, Computer Scrar.· Send sam
ple for my offer. All samp es Returned. 
Robert Leszczak, 652-Myrtle St., Eliza
beth, NJ 07202. 

102 TREASURE FINDERS, 
METAL DETECTORS 

FIND old coins. jewelrY. gold nug
gets. New patented revolutionary de
vice. Free catalog, Gardiner, 4729L N. 
7th Ave., Phoenix, AZ 85013. 

GOLD, SILVER, coins, relics - Find 
with unique patented treasure finder 
units - None better, low prices! Free in
formation, write: Techna, Dept. C1, 
11900 Montana Avenue. El Paso, Texas 
79935. 

106 MISCELLANEOUS 

COLLEGE Students! - Improve your 
grad es! -Termpaper catalol! -306 
pages -10,278 titles -Rush $1.00 
( Refundable!) -Research. Box 25918Q. 
Los Angeles, 90025. (21 3)477-8226 . 

FREE BOOK. Prophet EliJah Coming 
Before Christ. Meglddo Mission, Dept. 
58. 481 Thurston Road, Rochener, NY 
14819. 

ASTEROIDS Artistic engineer ing craft. 
I need a finn that can print In color. 
Package and wholesale sterographlc 
polyhedrons royalty bases. William Clc
clarelli, Rd #3, Stoystown. Pa 15563. 

SECURITY AT LAST For automatic 
garage doors. Remote control guaranteed 
secure. Information free. "SAFE-LOC," 
P.O. Box PS487, Waupaca, WI 54981-
0 487. 

ORNAMENTAL Iron desllrDJI, Book. c 
1600 beautiful practical ·. designs t<l 
railings, columns, etc. Free litera~~ 
Cunningham. 3881 South 3200 Wa 
P.O. Box 20005-S, Salt Lake City, tr 
84120 -0005. 

NOW GI:T INSTANT COPIES of let~: 
homework, recipes, etc. at ~ur des 
Simple. No machine. No car n paper 
$3.50 plus $.50 shipping for 25 cop~ 
N-Deavora. Box 524, New Ipswich, . 
03071. 

106A BETTER HEALTH 

LOSE WEIGHT rrmanentlyll E,.OIIT 
LllSSLYI Wlthou fad diets. druga, ~ 
Gimmicks! Details FHEI Institute-S 
Billings, NY 12510. 

PRBOLEM/S Answering B.J: Chines 
Herbalist $5.00. Box 35699, ancouver 
Canada V6M 4G9, 

106 PERSONAL 

BUG Detection EQuipment. Litera 
ture, $1.00 . Clifton, Box 220-A. Miami 
FL 33168. 

DIVORCE? Don't lose! Llterat~ At 
tomeys. MEN'S RIGHTS ASSOCIA I 
189A. Forest Lake, MN 55025-0189. 

BECOME An Ordalned Minister 
Spread God Word. Free Infonnatlon 
World Church. Box 734. Goodlettsville 
TN 37072. 

VISA Credit Cards Issued ?,ulckly with 
out lnvestiVtlon. Free deta1 a . Stamf!:t" 
625 Post 374-S. San Francisco, 1 
fornla 94109. 

PHOTO I D. Sealed In gtaatlc. _ ~ 
states, provinces. 24-hours. uarant~ 
Free birth certificate. Send $6.00 ( 2 
$10.00) h photo, name, addreaa~~~~\ 
weight. air, eyes, blrthdate. 
Box 5200-257, Jacksonville. Florldi 
32207. 

BORROW By Mall! Free Details! MB~ 
PS1281, Box 2298, Sandusky, 0 
44870. 

UNIVERSITY DEGREES BY MAIL. Le 
~al, Fast, lnexrn:nslve . Free reveal~1 

etalls. Counsel ng, Box 389-SP13, TUs 
tin, CA 92680. 

ADVANCED TITLE:S/DEGREES Min 
lsters. Honorary Doctorates, other Ser 
vices available. Omnldenomlnatlo~ 
Free Details. Acquarian Church, 432-P 
PCH. Hennosa Beach, Ca 90254. 

107 

NEW - Hearing Aids, Batteries, Dis
count Prices. Free details. Write: 
Rhodes, Dept. 69-E, Brookport, WI
nola 62910. 

.~ HEARING AIDS 
• 'z PRICE CATALOG FREE ~ 

I SUPER $AVINGSI Newest. Finest. 

I 
All types. Buy DIRECT & save up 
to liALFI No salesmen. Sold by 

I AIR MAIL on HOME TRIAL FREE 
Catalog. Write; MONEYSAVERS. 

I Dept. PS-12D, 9530 Langdon Ave., 
Sepulveda, Cal. 91343 

I Not sold in California. 

Statement of Ownership, Management and Cir
culation ( Required by 39 U.S .C. 3685 ) 

1. Title of Publica tion: POPULAR SCIENCE 
1A. Publication No.: 493730 

does not apply. 
10. Extent and nature of circulation: A. Total 

no. copies printed (Net Press Run): Average no. 
copies each Issue during preceding 12 months, 
2.138,795. Actual no. copies of single Issue pub
lished nearest to filing date, 2,067 ,554. B. Paid 
Circulation: 1. Sales through dealers and carriers, 
street vendors and counter sales: Average no. 
copies each Issue d uring preceding 12 months. 
280,919. Actual no. copies of single Issue pub
lished nearest to filing date, 249,953. 2. Mail sub
scriptions; Average no. copies each issue during 
preceding 12 months. 1,610,619; Actual no. copies 
or single issue published nearest to filing date. 
1,511,440. c. Total Paid Circulation (Sum or 
10B1 and 10B2): Average no. copies each Issue 
during r,receding 12 months, 1,891 1538; Actual 
no. cop es of single Issue publishea nearest to 
filing date, 1 ,761,393. D. Free distribution by 
mall , carrier or other means, samples, compli
mentary and other tree copies: Average no. copies 
each issue during precedinl{ 12 months, 6 ,870: 

printing: Average no. copies each Issue during 
preceding 12 months, 9,380; Actual no. copies of 
single issue published nearest to filing date, 
49,1 35. 2 . Returns from News Agents: Average no. 
copies each Issue during precedlnR 1 2 months, 
231,007; Actual no,, copies of single Issue pub
lished nearest to fillDg date.~ 24~ 1954. G. Total 
1 Sum of E. F1 and 2--ehoula eQuw net pre .. run 
shown in AJ: Average no. copies each Issue during 
preceding 12 months\ 2,138, 795; Actual no. copies 
of single Issue publ shed nearest to flllng date, 
2.067 ,554. 

2. Date of Filing: Oet. 1, 1 981 
3. Frequency of Issue: Monthly 

3A. No. of Issues published annually: 12 
3B. Annual Subscription Price: $13.94 

4. Location of known office of publication: 
380 Madison Avenue, New York, N.Y. 10017. 

5. Location of the Headquarters or General 
Business offices of the publishers: 380 Madison 
Avenue, New York, N.Y. 10017. 

6. Names and complete addresses of publish
er, editor , and managing editor: Publisher, Ter
ence E. Moyes 380 Madison Ave., New York. 
N.Y. 10017; Editor-In-Chief, C. P. Gilmore, 380 
Madison Ave., New York. N.Y. 10017; Managing 
Editor, Herbert Shuldlner, 380 Madison Ave., 
New York. N.Y. 10017. 

7 . Owner: Times Mirror Magazines, Inc., 380 
Madison Avenue, New York , N.Y. 10017 ; The 
Times Mirror Company, Times Mirror Square. Los 
Anl!eles, Calif. 90053. 

8. Known bondholders. mortgagees, and other 
security holders owning or holding 1 percent or 
more of total amount of bonds, mortgages or 
other securities: None. 

9. Relates to non-profit organizations and 

Actual no. copies o f single tssue published ncar
est to filing date, 7 ,072. E. Total distribution 
1 Sum of C and D J : Average no. copies each Issue 
during J;lrecedlng 12 months, 1,898 14 08; Actual 
no. coptes of single issue publlshea nearest to 
filing date, 1,768,465. F. Copies not distributed: 
1. Office use. left over, unaccounted, spOiled after 

11. I certifY tha t the statements made by me 
above are correct and complete. ( Slrned) E. 
MacFarlan Moore, VIce-President. 

12. For completion by publishers mailing a t 
the regula r rates (Section 132.1 211 Postal Ser
vice Manual l 39 U.S.C. 3626 proVJdes In perti
nent part: "No person who would have been en
titled to mall matter under former section 4359 
or this title shall mall such matter at the rates 
provided under this subsection unless he files an
nually with the Postal Service a written request 
for permission to mall matter at such rates." 
ln accordance with the provisions of this statute, 
I hereby request permission to mall the publlc.a
tion named In Item 1 at the phased postage rates 
presently authorized by 39 U.S.C. 3626. (Sirnedl 
E. MacFarlan Moore, Vice-President. 



TAKING CARE OF YOUR CAR 

By RAY HILL 

• 

( 

-
- . -- • -- . -. 

• 

--,m HEAT!R DOORS 

:-
. .. 

Leaking vacuum reservoir can cause engine to run roughly 
When p power-balance test indicates a 
dead cylinder, yet all cylinders have good 
compression and healthy spark, your 
problem may be a vacuum leak. Many 
cars use a vacuum reservoir to control 
heater doors. If the reservoir cracks, it can 
cause loss of vacuum. To check the reser
voir, remove the vacuum line that runs to 
the intake manifold and plug the end of 
the line with your finger. If the engine now 

Tachometer hookup 
To hook up a tach to Ford cars with elec
tronic ignition, you can't clip the positive 
tachometer lead to the negative coil lead 
as you normally would. To solve this 
problem, insert a paper clip into the slot 
labeled " tach test," and cl ip the tachome
ter lead to the paper clip. 

runs smoothly, reconnect that vacuum 
line. Disconnect the vacuum line that runs 
from the reservoir to the heater doors. 
Plug the open line tap. If the engine runs 
smoothly again, the problem is a vacuum 
leak somewhere between the reservoir 
and the heater doors. If the engine contin
ues to run roughly, the reservoir is 
cracked. Replace the reservoir, or use 
epoxy to repair the crack. 

-~---

Checking a clutch fan 
Many radiator fans are clutch controlled. 
Such a fan only spins below a particular 
engine rpm. To check the fan the engine 
should be turned off. Try to turn the fan by 
hand. If it turns more than five times or 
won't spin at all, the clutch is defective. It 
must be replaced. 

• 

Fuse keeps blowing 
A fuse that repeatedly Keeps blowing may 
be caused by a bad component or a short 
circuit. To test the component, disconnect 
its feed wire. In its place, connect a fuse 
(with the correct amperage rating for the 
circuit) in line with a jumper wire as 
shown above. Turn the component on. If 
the fuse blows, you know the component 
is bad; if it doesn't blow, then the problem 
is in the circuit. 

RESERVOIR 

Tightening power-steering belt 
Never pry against the power-steering
pump reservoir when tightening its belt. 
The pump's sheet-metal reservoir can 
easily be damaged by a pry bar, possibly 
causing a leak. To apply belt tension, pull 
on the pump with your hand, or use the 
pump's pry-bar slot (if it has one). 



More car. 
Less money. 

The four-door Fairmont Futura 
for 1982 offers more standard 
equipment than last year, at a 
lower sticker price.* That is the 
simple, surprising fact of the 
matter. More car. Less money. 

How we improved on a 
solid value. 

The new Fairmont Futura 
four-door offers all the good 
things it did last year, such as 

rack and 
pinion 
steering, 
power 
front disc 
brakes and 
steel-belted 

radials. But this year you get 
new dual front speakers on the 
standard AM radio (may be de
leted for credit) and a spacious 
16.7 cu. ft. deep-well trunk that 
gives you lots of room for 
samples, luggage or bags of 
groceries in an upright position. 

* S6419. Comparison of Aug. 1, 1981, 
sticker price of a 1981 to a 1982 base 
model Fairmont Futura four-door. 

And Ford's sensible 2.3 liter 
overhead cam engine delivers 
impressive fuel economy. 

33~~ 22 ~~~ 
a....==::.J MPG 

For ~omparison. Your mileage 
n:ay differ depending on speed, 
distance and weather. Actual 
highway mileage lower. 

Lots of room for people 
and things. 

Choose a Fairmont Futura 
w ith standard bucket seats and 

I 

you get room for five. Choose 
the optional full-width bench 
seat or the flight bench seat in 
the_lnterior Luxury Group 
optJon and you'll have room to 
seat six adults. 

Fairmont Futura: the 
economical answer. 

If you· re looking at the prices 
of new cars today and wonder
ing w hether there is one priced 
for you, the economical 
Fairmont Futura could be your 
answer. Whether you buy or 
lease. see Fairmont Futura now. 

More car. $6419 Less money. 
Fairmont Futura four-door. Manu
facturer's suggested retail price. Title, 
taxes and destination charges extra. 
So~e cars shown with optional 
equ1pment at extra cost. 

FORD FAIRMONT 
FUTURA 

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


