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ltnever needs water.

Ever.

And neitherdo they.

First there was only one. The JCPenney Battery.
The first maintenance-free battery. No water to add or check.
Mot even filler caps. Just power. Now there are three more.
Three equally maintenance-free batteries. The JCPenney

(. B R een |
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The

JCPenney

Battery

315 Amps —{Group Size 24)
Cola Cranking Power

Limited 3 year Warranty

THIS BATTERY IS WARRANTED
AGAINST FAILURE TO ACCEPT
AMND HOLD A CHARGE FOR

3 YEARS WHEN USED IN

YOUR PRIVATE CAR OR TRUCK

This warranty is void if the battery’s

tailure is due 1o customer abuse, misuse
accident or neghge nce orf il an electrical
tes! perfarmead by JCPenney shows that
the failure was caused by the aulomobile's
electrical system

& |f it fails during the firs® year—we will
replace it free. = If it fails during the

2nd year, we will allow $20.00 towards the
purchase of a new battery, = If it fails
during the 3rd year, we will allow 510.00
towards the purchase of a new batlery
Just refurn it with prood of purchase 1o the
naarest JCPenney auta center tor Service

Prices slightly higher in Alaska, Hawaii, and Pusrto Rico

The JCPenney Batl e

maaren
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The
JCPenney

W —

Battery

410 Amps (Group size 24)
Cold Cranking Power

Limited 4 year Warranty

THIS BATTERY 1S WARRANTED
AGAINST FAILURE TO ACCEPT
AND HOLD A CHARGE FOR

4 YEARS WHEN USED IN

¥YOUR PRIVATE CAR OR TRUCK
This warranly is void if the battery s
failure is due 1o cusiomer abuse. Misuse,
accidant or negligence of if am electrical
test periormed by JCPenney shows thal
the failure was caused by the autlomobile's
electrical system

& if it faels during the first 2 years—we will
replace it free. » If il fails during the

drd year, we will allow 520.00 towards the
purchase of a new batlery, = If it fails
during the 4th year, we will allow $10.00
lowards the purchase ol a new baltery
Just return it with prood of purchase 1o the
neares! JCPenney auto cenler lor Service
Prices slightly higher in Alaska, Hawai, and Puerto Rico

3, 4, and 5 year batteries. Still no water to add or caps o
fool with. But now you can choose the power you need
and the price you want to pay. The JCPenney 3, 4 and
5 Year Batteries. Take your choice.

JCPenney
Battery

500 Amps (Group size 24)
Coid Cranking Power

Limited 5 year Warranty

THIS BATTERY 1S WARRANTED
AGAINST FAILURE TO ACCEPT
AND HOLD A CHARGE FOR

5 YEARS WHEN USED IN

YOUR PRIVATE CAR OR TRUCK

This warranty 15 voud if the battery’s
failure 15 due [0 cuslomer abusea, misuse
accidan! or negligence or if an slectrical
test parlarmead by JCPanney shows that
the faillure was caused by [he automobile's
elecirical system

® |f il fads during the first 3 yaars —we will
repiace it free. = If it falls during the

dth vegr, we will aliow 32000 (cwards the
purchase of a new baltery, * It fails
during the Sth year, we will allow 510.00
lowards the purchase of a new baltery
Jusl return il with | lfcl af |'_'|.JIC"I |_1t" 1o thae
nearee! | IGPeEn P i

|
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The Full Line of Maintenance-Free Batteries.




Some of the best things
are measured by the ounce.

_ Seagrams V.O. i
The symbol of imported luxury. Bottled in Canada.
Enjoy our quality in moderation.
Canndian whisky. A blend of Canada’s finest whiskies, 6 vears old. 86.8 Proof. Seagram Distillers Co..MNY.C.

il
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On the cover

Tha lamiliar guil-wing design of
the Navy's lamous World War 1l
Corsair fighter shows up in a
riew Sports plane you can

build from plans. In addition to
the hall-size Corsair, the arlicle
beginning on page 76 detaiks
other current homabuilt aircraft
favorites, from kits and plans.

Popu

lar:
hanlcs
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NOW, For The First Time-
Use The WOODBITS
The PROS Use!

PROFESSIONAL WOODBITS are NOT available in hardwarne stores.
Stores only carry spade bits which tear grain, clog and bind; or metal-
cutting twist bits that also bind and — what's worse— “skate” off the mark,

Why isa WOODBIT Best ?

llw PROFESSIONAL WOODBIT has four features designed specifically

& A CENTER SPUR that locks your bit on course and so
prevents “skating”,

* TWO CUTTING SPURS that start and dimension a
parfactly round hola.

* EXTREMELY SHARP FLUTES extend from the two
cutting spurs and continue the cutting action all the way
through the wood . . . shaving the sides smooth. Most important, the
two spurs will not splinter the wood as the bit cuts through . . . as
spade or matal cutting bits do.

* THE CUTTING FLUTES ARE ENGINEERED for maximum chip
ejection so that your drilling machine won't bind and burn out,

LEICHTUNG'S PROFESSIONAL WOODBITS can be usad in portable

drills or drill presses with chucks of 33" or more. 7 plece chrome-

vanadium steel set includes 4, Y Y. % s %. Ve and %" sizes. Lengths
from 2% - 5%,". Made by German professionals for pros or “wood-be” pros.

7 PIECE WOODBIT SET..... ONLY $15.95

Depth Adjusting Collars For The 7 Piece Set

Get the precision of a costly drill press for under $10.00|
Hera's how they work: Figure the desired depth of the hole;
slip the collar over the bit to that depth; fix tha collar
position with the set screw — and drill. 7 collar sizes,

T = 1", fit @ach bit in the 7 piece woodbit set. Tool steal.

T Plece Depth Adjusting Collars ONLY $9.95
Buy Both Bits And Collars And SAVE $2.00............. ONLY $23.80

Your Bit Set With These 4 BIG WOODBITS

Primarily for use in a drill press, these larger diameter bits can be used %" Bit... $10.96
in any powerful portable drill with a %" or larger chuck. These are 4" BL..$12.50
really top quality professional cutting tools. The %" bit is T'," long, the 74" BIL..$13.95
%,, T and 1" are 774" long. No collars available, 1" Bit... $15.50

Buy All & Blg Woodbits (SAVE $12.85)...... ONLY $39.95
COMPLETE 18 Piece Drill Set (SAVE $16.80) $62.00

18 Piece Sel Includes:;
+ T Collars to match plus 4 BIG WOODBITS: 5, - 17

-.+

7T Bits: *

fim) You Gnﬁrﬁr Call TOLL FREE 800- 321-6540

Tools By Phone:  onig Residents Call: (216) 831-8191

- . ||:| ||"-N‘_ -

Yes Ric Leichtung, please send me:

P4

— T pe. Woodbit Set(s) @ $15.05 .. [] Enclosed Is
— 7 pc. Dapth Collars To Match mma S-ll @ H.'Bﬁ- - my order for
— 14 pc. Bit and Collar Set(s) @ $23.80 (SAVE $2.00) ... q woodbits. As my

BE BONUS, please
send your 68 page, 1980
color catalog of hard-to-find
woodwarking tools, PLUS
all catalogs and new tool
bulleline FOR THE NEXT
TWO YEARS FREE!

[] Enclosed is $1.00. Please
sand your 1980 color

— %" BIG Woodbit{s) @ S10.95 ..o
— %" BIG Woodbit{s) @ $12.50 ........
— ¥ BIG Woodbit(s) @ §13.95
— 1" BIG Woodbit{s) @ $15.50 ..o
— All 4 BIG Woodbits @ $39.85 (SAVE $12.95) ...
— Complate 18 pe. Drill Seljs) @ $82.00 (SAVE $16.80)
Shipping. Handling and Insurance $1:75
Ohio Residents Add 5%% Tax

H!HH

Method of Payment

o - --‘
\----.I-----F----

catal PLUS all catal
[)check [VISA [ MasterCharge ToTAL o d";f" it ,‘5;‘1.":“
Card # Good thru NEKT TWO YEARS!
Nama Addreas _
City State Zip
LEICHTUN( () 4944 Commerce Parkway #180PM
::I-nhml. Ohilo 44128
» ' THE Workbench People’ C Phone 216-831-6191

‘----.---------.---.---.-----.-----.-.---.-.----'---'
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est fuel economy

of any.mid-size wagon.

-

. Falrtoon Squire Wagon .

1980 Ford Fairmont.

Better MPG for 1980.

Faimont wagon is the right idea
for today. Its standard 2.3 liter,
4-cylinder engine has remark-
able gas mileage for a wagon.

If you're like many wagon
buyers and want a &6-cylinder
engine, consider this, Fairmont's
&-cylinder has an excellent
estimated MPG of 21. No
6-cylinder wagon sold in
Amernca—foreign ordomestic—
beats it.

EPA, EST
23 |1 38 v

EST

RAMGE HWY
322 532
Compare this 4-cyl. est. mpg Yo ofher
wagons, excluding other Ford Motor
Company wogons. Your mpg and range
may differ, depending on speed, dis-
lance and wedther Actudl hwy. mpg

and range will probably be less than
astimates. Callf. mpg lower, Range
based on EPA mpg estimates and
Falmant's 44-galion fuel fank

No American-built mid-size
has more cargo space.

Fairmont has been engineered
for pecple, to be tim on the
outside yet remarkably
spacious inside. It's an ideal
combination for foday's needs.
Based on the EPA index, there is
43 cu. ft. of cargo space with
the rear seat up and five-
passenger seating.

#

ETH. S ooy

b

For even more room, fold
down the rear seat for 79.5 cu. fi.
and almost 7 feet of cargo
space. That's versdtility.

A standard of wagon value.

You'll find Fairmont's low sticker
price and standard features a
pleasant surprise. Choose from
a versatile base to the classic
Squire Wagon. And be sure fo
ask your Ford Dealer about the
optional BExdended Service Plan.

THE RIGHT IDEA
FOR TODAY.

FORD FAIRMONT

FORD DIVISION @

JAMUARY 1380
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Warning: The Surgeon General Has Determined - e ~ ——
That Cigarette Smoking Is Dangerous to Your Health &'
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DO IT YOURSELF WITH
THERMAZIP I
PIPE INSULATION

Mow you can
insulale sxposed
hat or cold water

ﬁ;?ﬁ;
ik

daaler
RMAZIF Il

-
3

FOR YOUR MEAREST DEALER
CALL ACCESSIBLE PRODUCTS CO.
(602) 967-8888.
ASK YOUR DEALER ABOUT
THE ENERGY-SAVING THERMAZIP || WATER
HEATER INSULATION KIT!

INSULATION

LETTERS
TOTHE EDITOR

DO-1T-
YOURSELF

FINE GRANDFATHER
CLOCK KITS

STARTING UNDER

*220

{ingluding mosemeant
and dial}

= Factory direct
prices

® Heirloom quality

= Solid 3/," hard-
woods: black wal-
nut, cherry, ma-
hogany, oak

* Easy 10 assemble,
parts pra-cut

* Solid brass West
German chiming
movameants

= Money back
guaranies

& Prompl shipment

MASTER CHARGE mnd
BANKAMERICARD/VISA
ACCEPTED

Write for FREE
color catalog

Charged up
In the article How I Built My Own
Electric Car (page 97, Oct. "79), the
author mentioned the Electric Auto
Assn.(EAA). Isit possible to find out
the address of this organization? I'm
an electric-car buff and have owned
the Sebring Vanguard type for the
last five years.
WJ. MAYES
CAMAK, GA.

For more information on electric-
ear organizations and activities,
write the Electric Vehiele Couneil at
1111 18th St. N.W., Washington, D.C,
20038,

I read with interest Your First Elee-
tric Car—Build or Buy? (page 96,
Oct. "79). This article, along with sev-
eral others I've read, gives the erro-
necus impression that electric cars
will save the United States from a
petroleum deficieney because they
do not burn fuel. The article states
that “electricity is generated at cen-
tral sources and ‘pumped’ to your
home ..." Pray tell me what they
are using to fuel the generators,
squirrels in exercise wheels?

I have not read a single article
that investigates the conversion ra-
tio of fuel consumed at a power plant
and deliverad as electricity, versus
direct usze of the fuel in a gasoline
engine. Also, you are not eliminat-
ing pollution by using electric cars,
but are just transferring it to the
area around the power plant.

PATRICIA L. RAUGH
ALTOONA, PA,

Not all electricity is gencrated by
burning oil. Further, the use of elec-
tric cars wouwld not necessarily in-
crease oil consumption in plants that
burn oil. Power plants have to run 24
hours a day, even when electrical de-
mand is low. If elecirie cars were re-
charged at right, the increase in elec-
trical demand would not require the
burhing of additional oil until there
were many, many cars charging.
That day ie a long way away, and
when it comes, there will be even
more ways to generate electricity eco-
nomically without oil.

For many years | have seen this Ba-
ker electric (see photo) running
around in traffic, even towing a
boat. Yet for many years I've been
reading tHat the electric car is not
practical. I followed the car's owner

This Baker slectric car sees daily use.

home one day and took some pie-
tures and talked with him. He says
he uses the car every day, and that it
has the latest Pennsylvania inspee-
tion sticker.

JOHN CURRIDEN
ERIE, PA.

A real scorcher
I have a simpler, faster and safer
way to remove the scorch and pitch
from circular saw blades than the
one shown in “Cleaning Saws and
Files" (10 Great Shop Tricks From e
Master Crafterman, page 88, Aug.
'79). Spray the scorch with foam
oven cleaner, wait a few minutes
and wipe clean. I probably read this
hint in yvour excellent publication
Years ago.
A.F. GUADAGNI, M.D.
SACRAMENTO, CALIF.

Because Drano is a powerful prod-
uet, the method for cleaning saws
and files recommended by PM can be
dangerous. It calls for the use of the
product for a4 purpose and in a way
other than the use and directions
specifically recommended on thé
product label.

There was an effort to supply a
caution, but it fell short of providing
adequate warning. The eaution sug-
gests the reader “follow the
instruections for use on the label.”
Unfortunately, they will find no di-
rections pertinent to the recom-
mended misapplication on the label.
We believe that in the best interest
of the safety of your readers, you
may wish to conszider publishing a
clarification of this feature.

DAVID 8. PERKINS
THE DRACKETT CO.
CINCINNATI

Your concern iz understandable.
However, our readers are accus-
tomed to dealing with power tools
and other potentially dangerous

{(Please twin lo page 153)
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MUST LIQUIDATE

BELOW MANUFACTURED COST!
$2,150,000 INVENTORY
ELECTRIC AIRLESS
PAINT SPRAYERS

From Sherwin Williams,
the LARGEST paint company in the world!

Swiss made! Swiss quality!

All factory new! Factory perfect!
It needs NO air compressor!
Just plug it in to a 110V socket,
pull the trigger and spray!

Sure you've soen paint guns advertised before, ot all kinds of
prices. But this one . . thaFlomatic ... isreally EXTRA SPECIAL!
Here's wihy:

Flomatic is made by a division of Sherwin Williams, the largest

paint company in the world, And who knowws more about painting

than they da? They wanted an excellent paint gun, so they chose

famous Swiss engineering, Swiss precision and Swiss quality for

their Flomatic! Here's what we mean by QUALITY

& Hardenad steel cylinder and chromium plated piston for smooth
operating afficiency

& Gun body of cast aluminum with 10% silicon. Virtually inde-
structible! Unharmed by solvents!

+ High powaer pump section can be sasily replaced

# Two hardened steel jet nozzles. One for thin liguids such as

8l will be considered.

PUBLIC NOTIGE!
BANKRUPTCY

and Financially
Distressed Merchandise!

We are aulhorized liguidators of large
inventories that must be guickiy soid at
sacrifice prices because of;

Bankruptcy

Sheriff's sale

Bank lgan foarecloiure

Insurance claim salvage

Manufacturer's overproduction

Last year's models
It yeur eampany finds itsalf in any of
the situations listed above and is forced
to sall large inventories for immediate
cash, call us. Only products in parfect
operating dondition (or slight blemishes
that do noat atfect operating efficiency)

stains, varnish, enamel. The other for heavier liguids such as
latex, sealers, anti-rust coatings.

* Simple to use! Just turn & knob o adjust tor large ar small spray
pattern, You get smooth running perfarmance

* High volume delivery from attached 1-gi. container. Up 1o 10%
oz. of paint per minute. Big jobs like a house, barn, garage get
done fast and easy, without excessive overspray or fogging

s Cleanup is easy. Just spray water (of the recommended solvent
for whatever you waere using) through your Flomatic. Simplal

# Includes an B-f1. heavy duty

| -l eard with ground I R 'I
:‘I?rq;;l-nrn eord wWith groun Regu ar etal :

EXTREMELY VERSATILE! $

Usa it with latex, primaer, var- [

nish, stain, wood séaler, auto

enamil, undércoating. lubri- R 2
eation ail. Spray insacticides NOW . while supply lasts:
ard waed killers. Apply liquid
wax to Hoors. Spray liquid
fertilizar on flowers, shrubs
Spray wax on cars, trucks.,
Every paiit gun is brand new,
faciory perfect and has a full
factory warranty! You get a
top name brand plus excel-
lent Swiss made guality and
a price that's BELOW MARN-
UFACTORED COST! So hur-
ry. Place your order today!

¥

Idual 1ar lussy jobs B shue-
1eFL furnitere Fadinisis, et truch, van farm wehicles

Gread lar iswgh serlaces hka
bricks, steccs concrels, eic

Perfect lor repainting yous ca

For VISA and
Mastercharge;
You can phone i
your order Tall
Free by dialing
BOO-328-5082
In Minnesota
phone collect
B12-729-2345

[ e e e e s e L o T L, S S W
| C.O.M.B. Co. / Authorized Liguidators Dept. 167
1 3258 Minnehaha Ave. 5., Minneapolis, Minn, 565406

| Please send — Paint Guns at 47,00 ea. plus $3.00ea, shipping & handling

PHONE FOR QUANTITY BISEUUNT! 2 My check or monay order is enclosed

I 0 Charge 1o my credi card account

O Mastercharge Acct, No. - Expires
I o vISA Accr No. Expires.
] & = 1 B : PLEASE PRINT CLEARLY
i Harmae
THE NATION'S LARGEST AUTHORIZED MAIL I e
ORDER LIQUIDATOR OF CONSUMER PRODUCTS | i —

3258 MINNEHAHA AVE. 5. / MINNEAPOLIS, MINN. 556406 : City =———sn
Phone: 612-729-2345 Toll-Free: 800-328-5082 i State Fi - Pivone —
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PM ELECTRONICS MONITOR

PM on ‘The Source’

I typed out on the keyboard the
eryptic words “DATA LIBALL" and
stared at the screen of my home tele-
vision. Instead of the usual fare of
cops and robbers, the sereen sudden-
ly filled with a list of more than 30
categories, each promising a ware-
house of related information.

I was offered programs to balance
my checkbook, to sell or buy my
house nationally, even to read my
horoscope. It was a bit like opening
the doors to the fabled library of Al-
exandria.

I was using a system called The
Source from Telecomputing Corp. of
Ameriea (TCA) that is the first rea-
sonably priced attempt at in-home
computer time sharing. My home
computer was tied in through the
telephone line to a giant, multimil-
lion dollar network of behemoth
computers throughout the United
States. More computer power was at
my fingertips than many giant cor-
porations own.

Time sharing for businesses is old
hat. If a company doesn't want to in-
vest in a huge computer, many time-
share corporations allow them to
“tie into" an extensive computer
network for a large fee, Typical costs
can approach $50 or more an hour.
Obviously, not many private indi-
viduals can afford this.

TCA posed the question: “What do
these giant computers do when ev-
eryone goes home from the office?"
The answer was: “Not much at all.”

In fact, the time-share companies,
in order to utilize their after-6:00
p.m. idle computers, were willing to
let computer time go cheap.

TCA sells time on The Source at
an unheard of rate of $2.75 per hour
({this applies after 6:00 p.m. and on
weelends—otherwise it is §15). TCA
now hopes to bring the computer
into literally thousands of homes.

What does it take to get on The
Sorce? Well, we used a home com-
puter (the Apple 1I) as a keyboard
terminal. All it required was the ad-
dition of a modem (which sends and
receives data signals). The modem
{which means modulator-demodula-
tor) we used was from D.C. Hayes
Associates.

Suppose you don't own a home
computer? Then you're the primary
market TCA is aiming at!

Besides computer time, TCA is
selling reasonably priced keyboard
terminals (no computer-power un-
less hooked into The Source) that
simply have to be plugged into the

DRYCELL

Build a VOM helper

One of the first things a parson interested in
hobby electronics purchases is the redoubt-
able VOM or voll-ohmmeter. Many people
never quite get the hang of using its current-
measuring (amperage) capabilities.

Problam is: You have o break the circuit
to measura currant, bacause the VOM itself
must become part of the circuit. If you are
working with a PC board or in a tight area, it
can be impossible to fit the bulky VOM
probes into the right spots.

We use an old trick—the board detailed

above. All we have o do is to connect termi-
nals on one side of the board fo the circuit
{using tiny alligator clips or temporarily sol-
dering fine wires), and the other terminals
give us a lot of room for the VOM probes to
attach.

The board can ba cobbled together out of
just about any wooden scrap. The lerminals
and wire can likely be found in your junkbox.
All in ail, you'll find this device 1o be one of
the most useful—and least expensive—on
your electronics test bench.

phone line. TCA sees their system,
in many cases, even competing with
the home computer.

If you have to proecess information
you obtain, a home computer still
comes in handy. But, if all you need
is the info, a “dumb"” terminal and
The Source may be all you need.

And what information! The show-
case databank of The Source is the
United Press International (UPI)
news, feature, business and sporta
wires. You can automatically search
through three years of back news.

If you want to read about Presi-
dent Carter and the Salt 1] agree-
ment, you would enter the UPI data-
bank and type out “CARTER AND
SALT,” and then enter from what
past date. In a few moments, The
Source would respond with the num-
ber of stories in the UPI bank that
contained both of your keywords
and you could read the stories at
your leisure, even skimming only
first paragraphs if you chose.

Other databanks include up-to-
the-minute statistics on everything
from sports figures to Dow Jones av-
erages; dozens of games; automo-
tive news and tips; health and fit-
ness and many more. Each data-
bank contains as much datn as a
good-size almanac, and much of it (if
timely) ia constantly updated.

Users of The Source can send each
other messages (on the Electronic

Mail databank), post notices on a
community “bulletin-board"” and
even talk to each other through
their keyboards—all without long-
distance fees, since the computer
network stretches coast to coast.

The Source is tomorrow right now.
It is the beginning of a brand-new
age of computerized living,

Understand your stereo

When we first heard of the booklet
entitled “An Introduction to Ste-
reo,” offered free by the Yamaha
Audio Corp., we figured this would
be a commercial for its products.
Were we ever wrong!

The pamphlet iz a fine way to com-
prehend audio terminology and, to
us, it seems unbiased and well writ-
ten. To request a copy, send a self-
addressed, stamped business-size
envelope to Yamaha Audio, Box
6600, Buena Park, Calif. 90620. ™
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the first Chevrole
WIth dlesel D(

Caprice € "m'm. .Fw ate Wagon

—r—

@62) estimated il ona single tank of fuel in the city,
an estimated 682 miles on the highway

* mileage and range will be
“— less in heavy city traffic,
# vour actual highway
mileage and range will
probably be less than the
highway estimate.

You can also drive that

same New Chevrolet Diesel ‘-c 1
Wagon with the fuel ]1 3 !
economy usually associated

with a compact car— an "
EPA estimated (21) MPG, ™™ Y BT
31 highway.

And do it all with an
engine that has no spark
plugs to change, no
distributor to replace, no
carburetor to adjust.

Range figures obtained b .
by multiplying the El‘gﬂ.ﬂ{m A generous 87 cu. fi. Lockable underfloor storage.
fuel tank capacity by (21)  capaeiry.

EPA estimated MPG (city),
31 highway estimate for an
'80 Caprice or Impala
Wagon with available diesel
engine. Not available in
California at time of
printing. See your dealer
for availability. *Remember:
Compare the EPA
estimated MPG with that

of other cars. Your mileage Chevrolet Diesel Wazon
and range may vary today &

depending on speed, a
distance and weather. City Second seat releases at a Plus side storage and utility
touch. frays.

THE NEW CHEVROLET WAGON. WE MADE IT RIGHT FOR THE 80s.

Plusa 2 ?'Hu”ﬂ" fuel tank. A convenient F-way ,
door-gate. The New Chevrolet is

equipped with GM-built
engines produced by
various divisions. See your
dealer for details.

Of course, what makes
the new available V8 diesel
engine especially attractive
is The New Chevrolet it’s
available in—trim Caprice
and Impala Wagons
delightful to drive,
remarkably pleasant to
maneuver and park. Yet
Ad'x76" floor frear seat Streich-out-and-relax with a full measure of those
down). camfort. virtues you buy a wagon
i for in the first place.

See your Chevy dealer
about ordering The New




Why should two men with identical cars
and similar driving records have

different auto insurance rates?

Baoth men are about the same age, live in the same state
and drive their cars about the same number of miles a year, Yet
the man on the left pays more because he lives in a city.

As representatives of a major group of property and casu-
alty insurance companies, we wanl everyone to understand
the reasons why people who live in cities pay higher auto
insurance premiums than suburban orrural residents.

Higher Loss Potential

The large number of people driving within a relatively small
area increases the likelihood of something unfortunate hap-
pening to you or your car, For example: motorists driving in the
Manhattan borough of New York City experienced 41% more
accidents per thousand drivers in 1977, compared to their
counterparts in suburban areas.

Higher Repair Costs

Should your car be involved in a mishap, it will, on the average,

cost you more to repair. In cities, the higher cost of commer-
cial space and the higher wages paid 1o skilled labor resultin
increased overhead for the auto repair industry, as for most
businesses.

Greater Risk

The crime problems associated with densely populated areas
increase the risk of your car being vandalized or stolen.To
cover this %:eater loss potential, insurance companies must
charge higher premiums.

Some people think this practice is unfair. We disagree. We be-
lieve people with lower exposure to loss should not have to
subsidize those with higher exposure to loss. Of course, where
you live is only one of the many factors that determine the cost
of your auto insurance. But it is a factor that can be accurately
measured through the accident claims experience of drivers.

Working together, we believe we can keep the costs of auto in-
surance fairly distributed...and affordable.

Here's what we're doing to keep costs down:

B Reassessing the loss potential of geographical areas.

B Investigating repair claims more thoroughly.

| Working through the Insurance Institute for Highway Safety
to make cars more crash-resistant and highways safer.

m Distributing the administrative costs of providing insurance
more evenly among rural and urban dwellers

W Supporing the National Automobile Theft Bureau, which is
working to reduce auto thefts and to advise on theft prevention.

Here's what you can do:

m Ask your agent about discounts that may be available.

B Check into a higher deductible. It will lowear your premium,
W Join a car pool if you have to drive to work. It will save
gasolineg and you will reduce your iNsSUrance pramium.

W Lock your car. Don't invite trouble

Affordable insurance is our business...and yours.

This message is presented by the American Insurance Association, 85 John Street, New York, N.Y. 10038.
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IMPORTSSMOTORSPORTS

Baseball, apple pie and Renault

Renault is sure it has right shape and form for car of the "B0s with its A2 prototype.

There's no halting Renault now that
its interest in American Motorsis up
to 22.6 percent. Soon, Renaults will
be as American as Rabbits. The sce-
nario for the next couple of yvears
has the French automaker working
up to a production of 100,000 cars an-

A2 from rear shows off huge glass area, di-
minutive dimensions; it's 10.7 feet long.

nually at the Kenosha, Wis., plant.
The so-called American Renault will
be on the assembly line in 1982, It'll
be an all-new ecar (with 75 percent
U.8. parts), between the size of Le-
Car and the R18 model. The R18 (see
Detroit Listening Post, page 28, Aug.
'78) will go on sale next year, after
being assembled here from knock-
down parts shipped from France. Al-
ready a familiar sight in Europe, the
five-door LeCar may show up here
this spring. Meanwhile, the three-
door LeCar for 1980 gets a little
more luxury, more engine displace-

Grand Sport: new Renaull prototype.

ment (up to 85.2 cu. in.) and more
city mileage (up to 30 mpg). Highway
mileage is still an EPA 40 mpg.
Back at Renault’s test track in
France, two new prototypes were
spotted. A mini and a sport coupe
are in the accompanying photos.

1980 Mazda models

Zingier than a Z-car and thousands
of dollars less than a Porsche 924,
the Mazda RX-7 has captured the
sports-car erowd in record time. In
the sporty-sedan arena, the 626 is
garnering defectors from high-buck
BMWs (see PM Ouwners Report, page
20, Dec, '79). The GLC isn't as dis-
tinctive as the 626 or RX-T, but it's

GLC five-door sedan for 'B0 has new nose.

Mazda's bread-and-butter product.
That's why the company made sure
togive it a freah face for '80. The new
hood slopes sharply to meet new
grille and headlights. The taillamps,
too, are new. The changes apply to
the line's three- and five-door and
station-wagon models. Prices for the
GLC mileage makers range from
$3695 to $4695.

Rolls runabout

The desecration began with rock-
group Rollz-Royces. Resembling vel-
low submarines more than upper-
crust cars, these effronteries to the
memory of Frederick Henry Royee
and Charles Stuart Rolls paved the

way for even more radical tamper-
ing with the sacred marque.

The latest Rolls mutant isa ...
pickup truck. The hatchet man who
“rebodies"” Rolls models is Clyde
Cassady, who does the deed in Ran-
cha Cordova, Calif. What he does
may or may not suit vour idea of
style or status, but he does it well:
His workmanship matehes that of
the original body boys in Crewe, En-
gland.

Meanwhile, in New Jersey, the
real Rolls-Royee company just

opened its North American head-

quarters (Rolls-Royee Motors Ine.,

Box 476, Lyndhurst, N.J. 07071),
The Rolls lineup for '80 ranges

Rolls pickup is California custom cui-up.

from the Silver Shadow II at $77,600
to the Corniche convertible at
£140,000. Also available here again
are Bentley models, those Rolls
look-alikes that go for a few hundred
dollars under Rolls' prices.
Bentley's T-series sedan is 377,150,
The Bentley Corniches, with coach-
work by H.J, Mulliner-Park Ward
Ltd., are $130,900 for the coupe and
£139,5600 for the convertible.

Finding fuel

A diesel-station directory is a must
for compression-ignition ear owners.
The latest, from Mercedes-Benz,
ligts 15,000 outlets for diesel fuel.
It's 32 from some dealers or from
Mercedes-Benz of North America
Ine.,, 1 Mercedes Dr., Montvale,

N. J. 07645.
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LISTENING POST

GM battery breakthrough

The story on practical electric cars
has been the same for as long as any-
one can remember: “We need a bat-
tery breakthrough.” The conven-
tional lead-acid battery is just too
heavy and bulky for the amount of
energy it can store, and it wears out
too soon under the constant charge/
discharge usage it gets in electric
vehicles.

Well, General Motors Research and
Deleco-Remy engineers have been
trying to reinvent the battery for 10
years, and last fall they announced
their first major breakthrough: a
long-life, zine-nickel oxide battery
suited for automotive use.

A 900-pound pack of zine-nickel
oxide (ZNO) batteries can store the
same amount of energy as 2000
pounds of lead-acid cells . . . in tech-
nical terms, about 27 watt-hours per
pound vs. 12 for lead-acid ... but
past ZNOs have deteriorated rapid-
ly in use. GM, however, says its new
ZNO will go some 30,000 miles before
needing replacement in a 50-mph
commuter-type car with a 100-mile
range between charges.

“We =still have a tremendous
amount of development to do,"” says
GM president E.M. Estes, “but
we've cleared a major technological
obhstacle to our plans to begin offer-
ing electric-powered vehicles in the
mid-1980s." GM's first production
electrie likely will be an urban deliv-
ery van, rather than a small pazsen-
ger car like the mini-Chevette-style,
two-seater coupe seen on test runs
near Detroit.

Ford aero car
Meanwhile, Ford designers have
come up with what they call “the
ideal aerodynamic shape' for a four-
seat passenger car. Called “Probe
I," the ultra-sleek concept car has
achieved a near-ineredible 0.25 coef-
ficient of drag in wind-tunnel test-
ing, compared to more than 0.40 for
the best of today's U.S. cars.

Unlike the strange, banana-like
creation touted as the ultimate
“asero” shape by one Italian studio,
Probe I is both practical and attrac-
tive. Ford sees it as “a typical car of
the late 1980s or beyond” with a
four-cylinder engine, probably tur-
bocharged, and generating nearly
40 mpg at a steady 55 mph.

A three-door hatchback about the
size of the current Mustang and Ca-

Ford's Probe | has a low drag coefficient.

pri, “Probe [ has been designed real-
istically for a driver and three pas-
sengers, and should not be consid-
ered just another test exercise,”
says Donald F. Kopka, executive di-
rector of Ford's Advanced and In-
ternational Design Studies. The
concept ineludes a retractable in-
strument panel, electronic message
and entertainment centers (includ-
ing TV and computer games for pas-
sengers) and a credit-card ignition
“key" that also can be used for gas
and tolls.

Chrysler plans revealed

Because of its well-publicized finan-
cial troubles, Chrysler Corp. has
been anxious for the government,
the banks it borrows money from
and even its dealers and customers
to know what's coming in exciting
future products. The result is an un-
usually heavy flow of what would
normally be seeret information in
the car industry.

At a press conference during the
1980-model preview activities, board
chairman Lee lacocca even drew
back a ecurtain to reveal a beautiful
prototype of the 1981 LaScala luxu-
ry car ... but it will be called Impe-
rial instead of LaScala, according to
lacocca, even though he prefers the
new name to the old one. It's an im-
pressive-looking two-door on the
112.7-in. Cordoba/Mirada platform
with a classy “radiator shell” grille,
long hood and “bustle’-style rear
deck surprisingly like that of the
new Cadillac Seville. A four-door
version will come & year or so later,
and both models will be sealed down
and get front-wheel drive (along
with Chrysler's other mid-size cars)
in about 1984,

Chrysler engine plans call for a
new 2.2-liter four-cylinder for '81, a
3.8-liter V6 for '82, a 1.8-liter Four in
'83, a smaller (2.8 to 3.0-liter) V6 in
'84 and a 3.7-liter “straight-Six" die-
sel by 1985. All will power variations
of the Omni/Horizon, the “K-body"
compacts due to replace Volare and
Aspen next fall and a third “X-body"

family of cars, that will take over the
mid- and full-size slots in "84 and '86
in transverse-engine, front-drive
configurations.

More small front-drives due
Ford may have changed its mind
about marketing a domestic-built
car smaller than the coming 1981
front-drive “Erika" Pinto/Bobeat re-
placement, sources say. A new pro-
gram involves a Fiesta-like Erika
spin-off with wheelbase around 90
inches, which formerly was consid-
ered to be too small by the manage-
ment of Ford.

Company forecasts say small cars
will take up to 60 percent of U.S.
sales by 1985, and Ford plans to
have at least half of its products con-
verted to front-wheel drive by
then.

GM has introduced itz new Ger-
man Opel Kadette, a version of the
“T-car" subcompact known as the
Chevy Chevette here and made in
several variations in England, Bra-
zil, Japan, Australia, Singapore and
the Philippines, as well. It's better-
looking, roomier inside and more
aerodynamically efficient than the
previous Kadette ... and, signifi-
cantly, it's front-wheel drive, indi-
cating a new front-drive Chevette
might be coming to the U.S. market
sooner than many industry observ-
ers had expected.

Finally, American Motors should
decide this month whether to build a
front-drive, Renault-based car in its
Kenosha, Wis., plant in a few years.
The decision, management says, will
be based on a study of its economic
feasibility.

Meanwhile, AMC is working to in-
crease production of its four-wheel-
drive Eagle series and is considering
whether to develop a smaller line of
4wd cars.
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LET ORDINARY ANTENNAS
CRAWL INTO THEIR HOLES.

SHAKESPEARE
GOES MAGNETIC!

Mo mone drill holes! Na more boles!
Shakespeare has come up with a senes of mag-
netic antennas that fikg youe car. rooltop of tunk
fie 3 long last friend.
The Cling's the Thing! Shakespeare's new and
improved magnetic mounts INCorporale design fea-
{ures that assure you of positive holding power and
permanent alignment. They cling ai all car speeds.
and resist all but the most sevese impact from ower-
ha figliage : .
£an have the confidence in Shakespea's
magnetic mounts that you have in Shakespeare
fiberglass antennas. the best seilers in CB
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e can't imagine anyone better qualified to test Mercury's giant new

200-hp outboard (page 84) than PM's quintessential outdoors-
man, Bill McKeown. Herding all that power was a piece of cake for Bill,
who, over the vears, has raced offshore on the factory teams of Ber-
tram, Volvo-Penta, Formula and Donzi with the likes of legendary
racers Sam Griffith, Don Aronow, Dick Bertram, Count Agnelli, Jim
Wynne, Sir Max Aitken and Tommy Sopwith.

Driving high-powered machines on water is relatively tame, Bill
admits if you press him a bit. At least, it's somewhat safer than his
first job—flying a P-61 in combat over Europe.

1400 homebuilts,

) - :
\ @' \\.
) _'-'
some T000 or so vis-

iting aircraft and a g, aoager tries gunner's seat in seven-tenths-scale

crowd of spectators yooica of World War Il Ju 87 Stuka dive bomber.
in excesas of 400,000,

In the course of getting firsthand experience in the new models of-
fered by the Experimental Aircraft Assn., Shel has flown in such no-
table homebuilts as the Starduster, Skybolt, Cavalier, Thorp T-18,
Dyke Delta, Burt Rutan’s VariViggen, Chris Heintz's Zenith and Tri-
Z, and the Brokaw Bullet.

Photographer Howard Levy, who has attended even more of the Fly-
Ins, took the cover photo and the other pictures that appear in this
izsue. As an Air Corps photographer in World War 11, Levy saw action
in North Africa before he decided to turn his camera lens on eivilian
planes.

When Shel Gallager
winged in to the most
recent Oshkosh Fly-
In to research the
story that appears on
page 76, it was old
home week for him.
He's attended the
last six of these an-
nual events that reg-
ularly draw 1200 to

In & business that's seemingly more vulnerable than most to Murphy's
Law (Anything that can go wrong will go wrong), magazine editors
may be forgiven their small shout of ecstasy when the unexpected
turns out to be fortuitous. Take, for instance, the unprecedented Octo-
ber snowstorm that paralyzed sections of the East Coast. PM's Moss
Miller was off testing an automobile, and the snow would have stopped
him in an ordinary car. The lucky twist is that he was in the new four-
wheel-drive Turbodiesel Scout, so he was able to give it a true off-road
battering in a sloppy field and come back with deep-in-snow photos to
prove the rigors of the test (page 88),

Not really unexpected but turning ozt better than we realized was
our choice of a bridge designed by Arvid Grant for this issue's Grand
Design (page B0). Since we made the selection, Mr. Grant's list of
awards has been growing almost daily. Most recent are the 1979 Amer-
ican Society of Civil Engineers Special Outstanding Civil Engineering
Achievement Award for Structural Engineering; the National Society
of Professional Engineers Outstanding Engineering Achievement
Award, and the Portland Cement Assn. Engineering Excellence
Award. ™
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New from NRI! 25”color TV that
tunes bycompuier, programs an
entire evening’s enfertainment.

Just part of NRI's
training in servicing TV,

stereo systems, video tape
and disc players, car
and portable radios.

Only NRI home training prepares you
s0 thoroughly for the next great leap forward

in TV and audio. .. digital systems, Already,
top-of-the-line TV's feature digital tuning,
computer programming is appearing, and néiw
digital audio recording equipment is about to
g0 on the market,

NRI is the only home study school to
give you the actual “hands-on” training you
need to handle servicing problems on tomor-
row's electronic equipment, Because only NRI
includes this designed-for-learning, 25"
diagonal color TV with electronic tuning,
built-in digital clock, and computer pro-
grammer a8 part of your training, With this
advanced feature, you can pre-program an
entire evening's entertainment..,. even key lock
it in to control children's viewing,

Exclusive
Designed-for-learning Concept
The color TV you build as part of NRI's

Master Course looks, operates, and performs
like the very finest commercial sets. But behind
that pretty picture is a unique designed-for-
learning chassis, As you assemble it, you per-
form meaningful experiments. You even intro-
duce defects, troubleshoot and correct them as
you would in actual practice. And vou end up
with a magnificent, big-picture TV with ad-
vanced features

Also Build Stereo,
Test Instruments
Thal's just a start. You demonstrate

basic principles on the unique NRI Discovery
Lab® then apply them as you assemble a fine
AM,/FM stereo, complete with speakers. You
also learn as you build vour own test instru-
ments, including a 5" triggered sweep oscillo-
scope, CMOS digital frequency counter, color
bar generator, and transistorized voli-ochm
meter. Use them for learning, use them
later for professional servicing of TV,
audio, and video systems.

Complete, Effective Training
Includes Video Systems
You need no previous experience of any
kind. Starting with the basics, exclusive “bite-
size” lessons cover subjects thoroughly, clearty,
and concisely. “Hands-on" experimenis rein-
force theory for better comprehension and
retention. And your personal NRI instructor is
abways available for advice and help. You'll be

prepared to work with stereo systems, car
radios, record and tape players, transistor

radios, short-wave receivers, PA systems, musi-
cal Instrument amplifiers, electronic TV
games, even video tape recorders and tape or
disc video playbacks.

No Salesman Will Call

Mail the postage-paid card today for our
free 100-page catalog with color photos of all
kits and equipment, complete lesson plans,
convenlent time payment plans, and informa-
tion on other electronics courses. You'll also
find out about NRI's new Computer Technol-
ogy Course that includes your personal mi-
crocomputer. Or Complete Communications
with 2-meter transceiver If card has been
removed, write to:

Education Center

H“ 139 Wisconsin Ave,

T
Washi L DC b
.in . ington, D.C. 2001

NRI Schools
McGraw-Hill Continuing
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SCIENCE WORLDWIDE

Black holes in the looking glass

The “solar furnace” at Sandia Labo-
ratories, an array of 55560 mirrors
aimed at one focus, is so receptive to
energy from outer space it can make
moonlight feel warm. Now, secien-
tists are about to call on the light-
gathering ability of the array to
search for black holes,

Black holes, scientists hypothe-
size, are collapsed stars whose grav-
itational foree is so strong that not
even light can escape their pull. It's
also been sugpgested that some black
holes, formed about 10 million years
ago, could be exploding today. The
explosions would send bursts of
gamma rays, radiation similar to X-
rays, through space to our atmo-
sphere, Some 20 kilometers above
Earth's surface, these rays would in
turn trigger a shower of cosmic rays
which would radiate light in the at-
mosphere.

An international team of scien-
tists plans in March to use the light-
gathering power of the Sandia mir-
rors to look for the faint flashes,

Scientists on the project told PM
they're confident the Sandia mir-
rors can pick up evidence of explod-
ing black holes—if the evidence is
there, glimmering, in the air above.
But it won't be easy.

“The system is as big as all of the
optical telescopes in the world put
together," said Dr. Terry Cole, one of
the researchers. “It has enough
light-gathering power to enable it to
see a match on the moon. The prob-
lem is, the images are very fuzzy. So
you have to have a deviee at the fo-
cus which further concentrates the
light."

Cole's role in the project is to turn
the blurred light signals into mean-
ingful electrical signals which can
be monitored on an oscillosecope in
the 200-foot-high tower centered in
the array. There, the researchers
will wateh readouts on a greenish
screen for sudden jumps or spikes
that could be the first sign that a
Yshock wave" of rays from an ex-
ploding black hole has reached
Earth.

Robot inspects reactors
The machinery shown above is a
highly maneuverable 11-ton robot
built by Westinghouse to inspect the
inside of nuclear reactor vessels.
The robot cperates in multistory
containers housing the radioactive
cores of nuclear powerplants. Its

ULTRASONIC
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working end is an array of 17 ultra-
sonie transducers that bounce high-
frequency sound waves on the inside
wall of the vessel. Returning signals
give elear pictures of welding joints.
To check condition of the vessel, op-
erators compare data from the
transducers with that collected dur-
ing an inspection before the reactor
vessel poes into use.

With flexibility comparable to a
human hand, the robot roams over
every inch of a four- to five-story re-
actor vessel, completing an inspec-
tion within a day. It would take a
human a week to do the task.

Rx for cancer jitters

Amid a flurry of reports about can-
cer-causing agents, the editor of the
Journal of the American Medical As-
sociation offers reassurances.

In an editorial, Dr. William R. Bar-
clay said allegations against artifi-
cial sweeteners, food colorings and a
variety of chemicals “keep the pub-
liec in a state of fear that borders on
hysteria." Tests behind such reports
are often conducted with dosages
exceeding any to which humans
could be exposed, he said. And data
are evaluated by “persons of ques-
tionable expertise” in the science of
diseased tissues. Dr. Barclay told us
that when faced with such reports,
the public “should neither panic, nor

Like an electronic bat, robot bounces ultrasonic signals against reactor-vessel walls.

make excessively optimistic judg-
ments"” about cancer causes.

Magnetic pigeons

How do homing pigeons get home!
Scientists have known for some time
that they use the sun to get their
bearings. But that doesn't explain
why they are just as able to fly a
good course when the sky is cloudy.
One clue: Small magnets affixed to
their heads foul up their sense of di-
rection. Do they have some kind of
built-in compass?

To find out, researchers Charles
Walecott, James L. Gould and J. L.
Kirschvink recently dissected two
dozen pigeon heads and necks, In
each pigeon they found small

amounts of magnetic material. The
researchers are still unsure wheth-
er—or how—the birds use the mate-
rial as a navigational aid when they
ean't steer by the sun.
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The Easy Tugger Load

Up to the minute technology,
Down to garth dependability for $29.50

With an Easy Tugger™ handling any heavy
load is no more troubla than ralling your car
window up or down, The safety, conveniance,
and low price of the Easy Tugger™ is made
possible by a revolutionary new breakthrough
in gears and power transmission protected by
a variety of U. 5. and international patents
including U, 5. Patent No. 3,895,540, This
new technology puts the old-fashioned winch
and hoist in a class with the dinosaur—
clumsy, unsafe, heavy, out-of-date

Safest

Easy Tuggers™ are much safar than
ordinary winches and hoists, A case protects
fingers and knuckles. A replaceable shear ring
prevents accidental ifting of oversize loads
that might break the cable, There is at leasta
400% over-design on all parts. And our Load
Handling Handbook, included frea with each
Easy Tugger™, will make you a pro at pulling
and lifting.

SimnF

Tool Master's Easy Tugger™ has the highest
strength-to-weight ratio of any winch, The
Easy Tugger™ body is designed to take an
8,000 pound load, and its cable has a safety
factor of four times its advertised rating, and it
has a totally rustproof case and drive unit,

Saves You Money

The Easy Tugger™ costs less and does
maore than the old-fashiored winch or hoist.
Use an Easy Tugger™ to help onthose jobs
which would ordinarily require expensive extra
labor, or a servicaman, jobs like repairing your
own car or moving things around the housa.
Carry one next fo your spare tire to pull your
car out of a ditch or to use as an emergency
tow cable. The Universal Mount, available
separately, allows one Easy Tugger™ to
be moved easily and quickly from ona job
to another.

The Easiest to Use

The hand cranked Easy Tugger™ can be
driven by an electric drill or sockat wrench and
will adapt to virtually any load handling
problem. The cable automatically locks in

position with no rafchet catches, The Easy
Tugger™ has an automatic two-speed
fransmission which gives maximum efficiency
in handling light or heavy loads. You never
waste time winding in the cable and the

Easy Tugger'™ is instantly ready to lift

a heawvy load

Use it Everywhaere

The Easy Tugger™ can be mounted
vertically or horizontally, on just about
anything; it can be attached with bolis, a
chain, a hook, rope, stake, or trailer hitch,
This load handler is a boat winch, a utility
winch, a chain hoist, a ratchet hoist, a load
binder, all in one. You can take the motor out
ol your car with the same Easy Tugger™ you
use on your boat trailer,

= e
§ & Tool Master

To: Tool Master, Inc.
PO. Box 2190
Boulder, Colorado B0O306

Chsck or monay ondor enciosad
Masiercharge _'Visa Exp. Date

Ship to:
a Name
Streed
Cay _ Stata Zip

! Because of semand please allow
45 1o 90 days for delvery

“F N R FE R B EE R R N B

Gear breakthrough
replaces ratchet catches.

Use it as a winch.
Use it as a hoist.

Use it with your electric
drill or socket wrench,

With the Universal Mount,
one winch does the job of
many.

Automatic two-speed
transmission.

Totally rustproof.

Saves time and money.

Handle

It you use toals, you need the Eas
Tugger™. The Easy Tuggers™ coma in five
maodels for every application— hand
powered in ¥z and 1 ton models, 1 ton
“endless chain” powered. and 1% ton 110V
AC electric "Home and Shop Model,” and 1'%
ton 12V DC electric “Outdoor Recreation
Madal.” Many optional featuras are available,
including the Universal Mounting bracket; 70
fi., ¥& inch, 2000 Ib.-breaking-strength cabile;
drill adapters; “endless chain” kit and more.
Even if you already own a winch, you should
order a copy of our Load Handling
Handbook, for $3.50 just to find new
ways to use i,

No Risk Guarantes

Too good to ba true? Try an Easy Tugger™
for thirty days without obligation. If you're not
salisfied, just return it and your money will
be refunded,

Far Credit Card arders, call tall free

800 835-2246

Kansas residents call B00 362-2421,

Tool Master, Inc.
P.O. Box 2190
Boulder, Colorade B0O306

Ploase send me:
Ve 1on Hand Powered Easy
Tugpers™ with 12" cable i $29.50
1 fon Hand Powered Easy
Tuggars™ with 30 cable = 538.50
1 ton Debuxe “Endless Chan’
Ekg Ti r&"™ wyilh 30
cablp = 554 50

1% fon 12V DC Elecinc Easy

Tuggers™ i 588,50

1% B0 110V AC Elscing Eagy

Tuggers™ @ §109.50

ngému handling !
for ach Easy Tugger'™

Universal Mourts @ 5,00 sach
Load Handling Handbook @ 53 50 _
Colorads residents add 3% sales tax

Total Price

P



ALL OUTDOORS

For 1980

New Year resolutions season iz a
good time to note sporting products
and places to try out in the months
to come. It makes for pleasant, wish-
ful thinking to review adventure va-
cation possibilities now and plan
well in advance.

For camping, hiking, shooting,
fishing, boating and skiing, here are
some of the items of gear we want to
check out.

Gadgets and guns

Fish ean practically smile in color
now on your candid camera radar
screen. Vexilar's new T.[.LM.E. Sys-
tem 4000 sonar fish finder has a
amall television monitor, rather
than graph recorder-tape readout,
that shows underwater structure
and fish in various colors for easier
reading.

A printout that's at the top of the
screen gives continuous readings of
surface water temperature, as well
as any other depth set with a probe,
Want a close-up view? Pick one of six
depth ranges from 0-50 to 0-1600 feet
and turn a zoom knob for an en-
larged detail look. It appears on a
split sereen, with the other half
showing the full area.

“Can't you offer instant replay?'
we asked Vexilar president John Ul-
drich as a joke. “We do,” he an-
nounced. “A built-in tape cassette
can keep a permanent record for
playback at any time.”

“With voice-over by Curt Gowdy to
interview the fish you see on the
screen?”

“No," John admitted, “but you can
turn up sound to listen to weather
band radio at the same time, or
switch vour T.I.M.E., System moni-
tor screen to a regular TV show if
the fishing gets slow.”" But how
could the action get slow with a
3000 fish finder like this?

Last year marked Sturm, Ruger's
d0th anniversary, and the noted
maker of innovative guns an-
nounced a new and different Red-
hawk double-action, stainless steel
A4 Magnum revolver. Though a logi-
cal outgrowth of its well-known .88
Special and .357 Magnum mod-
els, the Redhawk has a number of
progressive features. Its power and
T¥-inch barrel should make it par-
ticularly suitable for the prowing
gport of metallic silhouette target
shooting. Deliveriez to dealers are
expected early this year.

For cold sport

Twenty years ago when helicopter
pilot Dan Thurman arrived in the
little Texas town of Mineral Wells,
he got a job in an electronics plant
and soon started an Explorer Scout
troop for local youngsters. Ten years
ago, when be became his company's
prinecipal owner and sold out for sev-
eral million, he turned inte an
explorer himself. With a backpack,
Dan scouted most of the high ranges
of the Rocky Mountains, looking for
the perfect spot for outsdoorsmen
who want to get away from 1t all. Af-
ter he found his goal, 14 miles west
and high above the Colorado fron-
tier village of Crested Butte and its
ski resort, he was told the location

= —

Winter mountaineering by snowmobiles is
possible with altitude-adjusted machines.
From a mountaintop above Crested Butte,
Colo., Dan Thurman notes nearby peaks.

was too remote and inaccessible to
build on.

S0 Dan Thurman became a self-
taught architect, contractor, heat-
ing engineer and builder, and with
several helpers he trucked and
snaked and packed in supplies to
build three-story, 160-foot-long Ir-
win Lodge. From the 10,300-foot ele-
vation, you can hike, snowshoe, ice-
fish, eross-country ski or snowmao-
bile all day, without seeing a house,
utility pole, car, other outdoorsmen
or any sign of civilization all the way
to the horizon. For alpine skiing,
Thurman takes you up a nearby
peak by snow-cat and yvou schuss
down miles of untouched powder.

There is luxurious warmth, food
and generator electricity at the
lodge, but no television, no tele-
phones, only oceasional contact with
the village by private radio. There
are 2b rooms for sportamen or fami-
lies, but no way to elimb the miles of
deep snow up from the town for sev-
en months of the year except by the
lodge’'s snow-cat or snowmobiles.

You make reservations by mail or
phone to an Irwin Lodge listing, Box
457, Crested Butte, Colo. 81224, For
an escape from everything, Dan
Thurman may have the answer.
For a winter look at Montana, Yel-
lowstone, and Grand Teton, Wyo.,
Rockies on cross-country skis, there
are 12-day Western Ski Touring Hol-
idays starting Feb. % and March B
arranged by Adventure Guides, 36
East 57th St., New York, N.Y. 10022,
They also publish two directories to
outdoor action: Adventure Travel,
£8.95, and Farm, Ranch and Coun-
try Vacations, $6.95, both postpaid.

All-out checkout
Az a laudable example of living dan-
gerously, the Camp Trails camping
gear division of Johnson Wax de-
cided on a massive test of its equip-
ment. For a really extensive check-
out of how its framepacks, softpacks
and sleeping bags survive in the
field, it is outfitting just about the
whole population of Grand Lake,
Colo. Last fall the 891 residents were
given their choice of equipment,
with the agreement that there
would be a elinic each month to see
how well each item was holding up.
Grand Lake is high in the Rockies,
northwest of Denver, near Rocky
Mountain National Park. If the ar-
dent full-time outdoorsmen, wran-
glers and packers in this area can't
tear up equipment, who can? The re-
siilts for the rest of us, however, af-
ter a year of eritical input and worn-
out pear, should be development of
equipment made to really last.
Camp Trails is also studying rec-
ommendations by some of the envi-
ronmental pressure groups that
“minimum impact camping”—a ba-
sic concept that no one can argue
with—should also include *“earth

colors” for all outdoor gear. Now if
these groups would just cure some of
those lurid colored birds, gaudy fall
trees and garish sunsets.
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When you feel like a King.

You put eight months of time and every spars cent
you could scrape up restoring it. Now, the "853 Vette
iz ready to show. You've got a right to be proud.
It's one of those times a fellow feels like a Eing. 8o
light one. It makes a special moment complete.

EDWARD

CIGARS

They Make Those
Special Moments Complete.
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PM WORKBENCH
PV EXAMINES PRODUCTS AND SERVICES

About buying solar

Since solar (heating and hot-water
systems) is a relatively new, un-
charted area of home improvement,
many homeowners are confused
when it comes to picking a system—
or a consultant—for such a project.
The Consumer Information Center,
Dept. 065G, Pueblo, Colo. 81009, of-
fers an 80-page booklet, Buying So-
lar, intended to help the consumer
make a smart purchase. Various
gystems are explained in detail. It's
available for $1.85 postpaid.—H.W.

Great interior staining

These three finishing products will
handle just about any interior fin-
ishing challenge that confronts you.
Danish 0il Finish has a soft, natu-
ral-looking finish on new wood. The
StainWax—available in 14 colors—
stains, waxes and seals in one step.
With a satin-like finish, it's suitable

Three Cabot finlshes are sasy to use.

for use on paneling, floors and work-
shop projects. Cabothane is a tough
polyurethane finish, in gloss or sat-
in. For details, write 8. Cabot, Ine., 1
Union St., Dept. PM180, Boston,
Mass. 02108.<H. W,

Fuel costs compared

Reliable comparisons of current cost
of heating fuels are contained in a
vest-pocket folder Fuel Cost Facts,
available from the Better Hedting-
Cooling Council, Box 262, Berkeley
Heights, N.J. 07922, The useful book-
let, labeled BHC-201B, is 26 cents
postpaid. Separate tables are in-
cluded for electric, oil and gas heat,
listing various types of heating sys-
tems.

The range of prices for each type
of energy covers rates in all parts
of the country, as well as foresee-
able price increases. The amount
of heat is listed directly for each fuel
price and heating system; no reader
caleulatione are reguired.—H.W.

Seal for door bottoms

This noncorrosive Automatic Door
Seal can be installed on interior or
exterior doors to keep drafts, mois-
ture, dust and noise outside. It is es-
pecially useful for doors that open to
a carpeted interior, since the thick
rubber seal retracts as you open the
door and doesn't drag against the

When nylon roller is depressed as door is
closed, the seal axtends to stop drafis.

As door |s opened, roller releases and the
seal ralses to clear carpeting Inside.

carpet. As door is shut, seal locks
into its down position. Installation is
fast and simple.

These door seals are available in
standard door opening widths from 2
to 6 ft. wide and can be cut to
suit off-sizes. The 36-in. unit costs
$12.45 postpaid, from Keystone In-
dustries Ine., Box 748, Elkader, lowa
52043.—J.P.

Lighting decor

Hi-Light, a new decorator-styled
lighting fixture with a replaceable
Bright Stik, has been introduced by
General Electric. The 33-w. unit has
a shade that rotates to direct light
where it's needed. Designed to add a
touch of decor wherever it's used—
in work and hobby areas, for exam-
ple—the 23-0z. unit takes only

Unit provides light on counter surface
whaen Installed under kitchen wall cabinet.

minutes to install. It needs no ape-
cial wiring, and comes with a 6-ft.
plug-in cord, at department, dis-
count, hardware stores for 820.—H.W.

Sawhorse power

These sawhorses come ready to use
and ecan withstand up to 1000 lbs.
Predrilled holes let you attach pro-
tective boards to cross beam for
times when your portable saw blade

The lightweight sawhorse sets up quickly
(aa shown above). With an suxiliary sup-
port clamped in place (below), the saw-
horse also serves as a table-saw ald.

is set to cut through a workpiece, to
avoid cuts in that member. It's
$14.96 at hardware stores. J & 8
Manufacturing Co., 18684 Fitzpat-
rick Ave., Detroit, Mich. 48288—J P,

If you've come across a new product with
some special leatures, led us know abowt i
Write to PM Workbench, Popular Mechan-
fes, 224 Wast 57th 5i, Mew York, N.Y. 10070
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YOU CAN

OWN AUTO

BODYWORK

At last! A book that really shows you how to repair
body damage. BODYWORK & PAINTING illus-
trates every essential step with full color and half-
tone photos, clear detailed drawings. Now you can
save money by repairing many kinds of damage
your insurance may not cover.

Bodywork no longer requires years of training
in metalworking. The new plastic fillers fill
in and cover creases, scratches, dents
you can't pound out perfectly. Dis-
cover the secrets of sanding,

DOYOUR

® Replace a lock
& Hang a new door
* Paich fiberglass

* Free balky windows
* Replace a taillight

* Fix a parking lot dent

* Choosa the right paint

* Keep rust from spreading

= Raplace a vandalized antenna
= Leamn how o use a dent-puller
* Work with a "cheese grater” file

* Smooth a crease with a dolly and spoon

work yourself. Learn how to size up your job and
how to prepare to do it—before you spend your
hard earned money and waste your time. BODY-
WORK & PAINTING will also tell you how the
pros do it and which jobs you shouldn't attempt.
Shape up your car this weekend and save a lot
of money. Get BODYWORK & PAINTING at your
bookstore or use the coupon below to
order your copy directly from the pub-

lisher,
I D - - .- .

i Hearst Books, PO, Box 983, Hicksvilla, MY, 11802 PR1BO
prepping, and paintt{}uchnups Piease send ma =
fromthe prﬂs_ Even rEplaﬂE F —copies of Bodywark and Painting =
an entire frontassembly @ 81485 (10215) u

! Chieck your cholce of payment terms: ]
yourSEH—ln your ” 0O | enclose check ar maney order for full ]
own garage or ’f A . f’ = payment of the amount shown abowe ]
4 T . Chnrge o B
in the street. "_ A * 01 Master Charge i

Now with the ' O BankAmericard ¥ - E

help of this new 2 Signatuce nace H

240-page book and 4 Prr Name .

a few inexpensive v 4 ] . "

tools, you can do the “\ " ; g ) i Ze g
"y Ao A= wosks lar delivery OiTer aviilable cnly in Bha condinental Linted States Ovdars subject 10 ASCaplance

b i 4 B oyine pubisner Publahed by Hoars! Magaznes, & divison of The Haarst Cormporation |
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\ SOLID 22 KARAT GOLD - ONLY $20. /

" The World’s Finest
Miniature $20 Gold Piece

A

i

An Official Gold Issue of The Columbia Mint, Washington, D.C.
in Solid 22 Karat Gold

You have a rare opportunity 1o possess the world's
first miniature $20.00 Gold Piece in solid 22 karat
gold. This piece is minted in the same manner and
contains the same fineness of pure gold (900 fine) as
the Saimt-Gauden's $20.00 Gold Piece struck by the
LS. Mint in 1908, Each Gold Piece in pure 900 fine
gold will be minted from hand-engraved dies capturing
even the most delicate detail of the original Saint-
Gauden’s $20.00 Gold Piece. Individually minted to
capture the full three-dimensional relief of this the
most beawtjful of all U.S. coins. Each brilliant pure
gold miniature $20.00 Gold Piece is presented in a
specially designed collector’s case, accompanied by a
serially numbered Certificate of Authenticity and a
historical account of the Saint-Gauden’s gold coinage.

AVAILABLE FOR A LIMITED TIME!

This exquisitely minted solid 22 karat
gold (900 fine) Gold Piece is available
exclusively from The Columbia Mint -
one of America’s private mints - Wash-
ington, ‘D.C. The current price for this
Gold Piece is 520, Due to the fluctua-
tions in the world market price of gold,

this price can be guaranteed only until  ‘Meane

January 31, 1980, Therefore, you are g:l’,‘f; rﬁfl-

urged to order yours now while the Goud Frams
Mow Available,

opportunity is before you.

SATISFACTION GUARANTEED

If for any reason you are not completely satisfied
with your solid 22 karat gold (.900 fine) Gold Piece,
you may return it within thirty (30) days for a full
refund. There is a strict limit of five miniature $20.00
Gold Pieces per order. However, you are reminded to
act promptly to take advantage of the current price of
only $20. each as this price can be guaranteed only
until January 31, 1980,

1979 The Columbia Mist Ploase ol 4 b wewks for delivery

ORDER POTIM. ™ = = i v o o o o o s s o o o

‘ - -

H The Columbia Mint, Inc. 782

l 905 Sixteenth Street, MW, Washington, D.C, 20006

| Please send me limin 5 solid 22 karat gold miniature $20000

: Grold Piecels) at 320, each plus $2. cach for First Class postage and

I handling. Please include 14 Kt Gold Frame(sh a1 5135, each,

: If | am not satisfied 1 may return my order within W days for a Tull
{und.

I e

I o 1 am enclosing my remittance for S i

I O Charge § io my L1 Masier Charge

l O ¥ISA O American Express [ Diner's Club

: Card Mumber Exp

: Signature

I Name

|

] Address

1 Cily Siate Zip

I




HIGH VOLTAGE
CABLES

fortop f

by Mort Schuitz

How to tune up
uel econo

LABE L WIRES BEFORE

CARBURETOR INSPECTION

REMOVING FOR CAP __

= é"l"

5L DISTRIBUTOR

" DWELL SET

o nee you establish that your ear
engine is tunable (see Part 1,
page 17, Dec. PM), the tune-up pro-
eedure designed to reduce the
amount of gasoline your car is using
takes four steps. They are servicing
sparkplugs, servicing the distribu-
tor, servicing fuel and emissions-
control systems, and making final
adjustments.

Servicing sparkplugs
Some commonly asked questions
anbout sparkplugs are these:

B If one sparkplug (or several spark-
plugs) is in bad shape, but others
aren't, should I replace all?

Usually, ves. An engine with a
fregsh set of sparkplugs gives the
hest fuel economy and running per-
formance. However, if a sparkplug is
physically damaged because it was
mishandled when installed, and oth-
er plugs are fairly new, then replace
only the damaged plug. Mishandling
may eause the plug insulator to
crack or electrodes to break.

B If a set of old sparkplugs is going
to he cleaned, regapped and put back
in service, can plug gaskets also be
reused?

Mo—but I've got to hedpe. Re-
placement gaskets are sometimes
hard to find. So what do you do? You

can use old gasketa and take a
chance that compression won't be
lost. Crushed gasket: often don't
seal properly. Or you can replace a
usable set of sparkplugs with a new
set. | pruess it's best to try using the
old plugs. If an operational problem
such ns loss of power occurs because
of lost compression, you can get new
sparkplugs with unerushed gaskets.
By the way, plugs having tapered
seats do not use paskets, so0 don't
add them. They won't seat and com-
pression loss will result.

B Can | reuse plugs that are fouled
by oil, carbon or deposits?
It depends on the extent of foul-
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TAPERED SEAT —
MO GASKET

GASKET

Make sure gasket is in place before you in-
stall a conventional sparkplug. If your car
takes plugs having tapered seats, the gas-
kats are not necessary.

ing. If tips are heavily coated, dis-
card the plugs, Cleaning, even with
an abrasive cleaner, probably won't
remove all deposits. Deposits inter-
fere with plug performance, causing
misfire and fuel waste. If fouling
isn't too bad, clean and reuse the
plugs. Plug-fouling is caused by a
malfunction of a component other
than sparkplugs, such as a clogged
air filter, worn piston rings or igni-
tion-circuit failure. Plugs will con-
tinue to foul until the problem has
been corrected.

B Can I reuse plugs that have burned
electrodes?

No, and you had better find out
what caused the condition or new
plugs will soon be ruined, too. Maybe
the engine has been operated at
speeds too high or under loads too
heavy for plug heat range; the en-
gine may be preigniting; or perhaps
the fuel/air mixture is too lean.

B Should plugs that can be reused be
cleaned in an abrasive cleaning ma-
chine?

Abrasive cleaning is the best
guarantee that deposits, which can
cause misfire, will be removed. You
can pay a service station to clean
plugs for you, but be sure all abra-
gsive particles are blown out of the
plugs. These particles can be trans-
ferred to the ingide of the engine and
cause damage.

After plugs have been cleaned,
open electrodes by bending the side
electrode with the bending tool of a
sparkplug gauge. Never use pliers to
bend an electrode. You will ruin the
plug. Alzo, never bend the center
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BENDING TOOL

FAST HEAT
TRAMEFER

MEDIUM

7
WIRE FEELER COLD PLUG

Wire spariplug gauge (above left) is used
to sat sparkplug gap; It has a bending tool
to adjust the side electrode. Old plug (be-
low) can be reused if electrodes are filed
flat. Heat range of sparkplugs (above right)
is determined by the distance that the heat
must travel from plug's tip to engine bloci.

SIDE ELECTRODE
z

electrode. Not only won't you get the
correet gap, but you may break or
crack the insulator. File electrodes
with a fine ignition-point file to flat-
ten surfaces.

Check the service manual or the
vehicle emissions-control informa-
tion decal in the engine compart-
ment for the specified electrode gap.
Use a wire sparkplug gauge of the
gpecified size to gap the plugs. Gapis
properly adjusted when you can feel
slight resistance while moving the
gauge between electrodes.

When gapping used sparkplugs, if
yvou have to bend the side electrode
to a point where electrode surfaces

CABLE

HIGH TENSION '

MEDIUM PLUG

HOT PLUG

are off-parallel, then the electrodes
are worn too much and you need
new plugs.

By the way, new sparkplugs
shoudn’t be taken from a carton and
put right into an engine. Gaps must
be set to specification; this is not
done at the factory.

Install plugs in the engine finger-
tight. Then, turn them Yes-turn with
a sparkplug wrench if they don't
have gaskets, or a quarter turn if
they do.

Check the condition of sparkplug
cables; they are key components in a
tune-up for top fuel economy. Bad
cables can leak current before it
reaches sparkplugs, causing engine
misfire that leads to loss of fuel
economy.

Remove cables from the car one at
a time so you don't get them mixed
up. Bend the cable over its length, If
insulation is cracked, replace the ca-
ble. If you have an chmmeter, check
registance. Generally, cable resis-
tance shouldn’t be more than 80,000
ohms, but check the manufacturer's
specification,

Servicing the distributor

Whether your ear has electronie
or nonelectronic (conventional) igni-
tion, a tune-up procedure calls for
the following: ‘

B Remove and wipe the distribute
cap clean. Identify each cable to its
distributor-cap terminal, so they
can be reconnected correctly.

B Examine the cap for cracks or car-
bon tracks denoting a erack; burned,
eroded or fractured contacts; and
cracked or broken towers. Replace a
damaged cap.



MW If the cap isn’t damaged, use a dis-
tributor wire brush to clean corrosion
from metal contact surfaces inside
towers.

B Remove and clean the rotor. Look
for eracks, chips, burned or corroded
tip, and weak spring tension. Re-
place a questionable rotor, but make
sure the new rotor matches the old
one in size, shape and design. If you
use one that doesn't belong, the ro-
tor, distributor cap or both will be
damaged.

B Some rotors require lubrication.
Look in the center of the distributor
shaft for a felt wick. If it's there, put
two drops of SAE 10W engine oil on
it.

If your ecar has conventional igni-
tion, it has breaker points. Remove
them from the distributor for in-
spection. You can't get an accurate
picture of point condition with

BRAOKEN

HAIRLINE TOWER

CRACK

CARBON

BURNED TRACK

TERMINAL

BADLY WORN ROTOR
CONTACT

Distributor cap should be free of the de-
fects identified above. If it isn't, It needs to
be cleaned or repisced.

points hidden inside the distributor.

Badly pitted or burmed points
should be replaced. If they show a
slightly irregular surface, pass a
fine distributor-point file between
them. One pass is all you should use,
Excessive filing will remove too
much metal, ruining the effective-
ness of the points.

Before reinstalling peints, check
to see if the rubbing block and pivot
are loose, and if the spring has ten-
asion. Replace points if one of these
areas is damaged.

When replacing burned or pitted
points, change the condenser as a
matter of course. A bad condenser is
the main suspect when points burn
or pit. If points again burn or pit,
look for the cause elsewhere in the
ignition system.

After installing points, apply a
single drop of distributor-cam lubri-
cant to one lobe of the cam. This will

avoid wear of the cam and point-rub-
bing block. Don't overlubricate. Ex-
cess grease can splatter on breaker
points, causing them to burn.

If the cam has a wick, don't add
lubricant. Instead, turn the wick
one-half turn so a new lubricating
surface touches the cam. If the wick
is dried out, replace it with a new
one.

Make sure the ignition primary
wire in the distributor is not worn
and is connected tightly. Now, set
point gap using a tachometer and
dwellmeter.

After connecting the tachometer
and dwellmeter, crank the engine
while observing the dwellmeter. Ad-
just points until the meter shows
the manufacturers recommended
dwell reading.

The correct dwell, or cam angle,
refers to the number of degrees the
distributor cam rotates from the
time points close to the time they
open again. Thus, the manufactur-
er's dwell specification is given in
degrees. Refer to your service man-
ual or vehicle emissions-control la-
bel for this specification.

Asdwell is increased, point gap de-
creases. As the dwell is decreased,
point gap increases. Too little dwell
causes engine misfire at high speed.
Too much dwell, which allows points
to remain closed too long, causes
points to burn.

On distributors of most General
Motors V8 engines, the point adjust-
ment can be made with the distribu-
tor cap in place and the engine run-
ning. There is a small window in the
cap. Slide the window up and turn
the point-adjusting screw with an
Allen (hex) wrench until you see the
designated dwell reading.

Don't forget to close the window
tightly when you're done. Dirt can
enter the distributor through the
opening and cause trouble,

Setting timing is the only other ig-
nition-system procedure left to do.
(There are no tune-up procedures

H distributor shaft has a wick, add two
drops SAE 10W engine oll to lube rotor.

for electronic-ignition systems other
than checking the distributor cap,
rotor and cables, and setting tim-
ing.) The timing adjustment is done
after the fuel and emissions systems
are tuned up.

Fuel-system procedure

Whether it's necessary to replace
the carburetor air filter and fuel fil-
ter, and to repair the automatic
choke, will be determined when you
test the fuel system for damage at
the start of the tune-up procedure
(see Part 1). The only fuel-system
tune-up procedure that remains,
therefore, is adjusting the carbure-
tor. This is one of the most impor-
tant checks for fuel economy. A pre-
cise adjustment is necessary for you
to get the beat mileage possible for
YOUur car.

Because of recent strict exhaust-
emissions standards, the earburetor
has become one of the most compli-
cated parts of an engine, requiring
adjustment using expensive equip-
ment such as an infrared exhaust
analyzer, combustion analyzer and
artificial enrichment with propane
gas. You must consult a shop that

i
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MOVE STATIONARY
POINT PLATE

SCREWDRIVER
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WiNDOW “HEX" WRENCH

ADJUSTING
SCREW

GM-Deico distributor (also found on some
AMC cars) has window for setting dwell
with hex key. When finished, be sure you
replace metal shutter to keep out dirt.

has this equipment to get an accu-
rate adjustment.

The problem isn't as tough if your
car is a pre-19756 model. Generally,
you can follow this procedure:

1. Let the engine warm up.

2. Connect a tachometer and re-
move the carburetor air cleaner,

3. With the engine running at slow
idle, check to see if the tachometer
shows suggested curb-idle rpm un-
der the conditions outlined in the
service manual or on the vehicle
emissions-control label. Manufae-
turers have different requirements
for setting idle. Some, for example,
require that the tranamission be in
NEUTRAL; some want it in DRIVE.
Some manufactugers call for having
the airconditioner turned on; some
want it off,

4. If idle speed is not to specifica-
tion, turn the slow-idle-speed screw
or idle-stop solenoid until the ta-
chometer shows the correct idling
speed,

Servicing emission controls

The emission controls that are
checked during tune-up are the pos-
itive erankcase ventilation (PCV)
valve, exhaust-gas recirculating
(EGR) valve, fuel evaporation sys-
tem canister, manifold heat control
valve, and thermostatic air control
system. Your car may have all or
some of these.
m PCY valve: With the engine
warmed up and running, and a ta-
chometer hooked up, remove the
PCY valve from its seat and press
the tip of your finger over its open
end. Engine speed should drop by at
least 40 rpm. If it doesn't, replace
the PCV valve.
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By the way, replace the PCV
{crankcase) filter inside the air-
cleaner housing when doing a tune-
up. A plugged filter causes the same
problem as a plugged PCV valve, in-
cluding rough idle, greater oil use

and exhaust odor.

B EGR valve: Use a hand vacuum
muamp to test the EGR valve. With
the engine warmed up and running
at specified slow idle, disconnect the
hose plugged into the EGR valve.
Attach the hand vacuum pump to
the valve, and pump up the tool until
the gauge reads at least 4 inches of
mercury. The engine should start
missing. if the engine doesn't miss,
the EGR valve needs service or re-
placing.

B Fuel-evaporation-system canister:

With the engine off, remove the can-
ister and replace the filter, which, in
maost cases, is in the base of the ean-
ister. This service doesn't have to be
done every tune-up. Replacing the
filter once every 30,000 miles is ade-
quate.

B Manifold heat-control valve: If
your car has one, you will find this
valve under the exhaust manifold.

Flap in air-cleaner snorkel should open ful-

ly when temperature is 100° to
120° F. (about a minute after starting).

With the engine cold and turned off,
see if you can move the valve. If you
can, give both ends of the valve
shaft a shot of manifold-heat-con-
trol valve solvent. If the valve is
stuck, try freeing it by tapping light-
ly with a plastic-headed hammer.
Onee the valve is free, be sure to lu-
bricate it.

B Thermostatic air control system: If
the carburetor air cleaner snorkel is
open at the end, see if there's a valve
inside the snorkel. Start the engine,
which should be cold, keeping your
eye on this valve. The valve should
close over the snorkel. In about a
minute, when engine temperature
reaches 100° to 120° F., the valve
should open. If the valve doesn't
open when it should, some repairs

A hand-held vacuum
pump will test any
vacuum-operated de-
vice In car, in-
cluding EGR valve. To
test latter, attach the
pump to the valve at
its hose fitting after
setting the idle speed
to specs for this test
(which is slower than
normal). Then pump
the gauge up to 4
inches Hg. I the en-
gine does not start
missing, EGR wvalve
neads either servicing
or replacement.

are most likely to be required.

Timing the ignition

Connect a tachometer and igni-
tion timing light. You need the re-
quired timing specification from the
service manual or vehicle emissions-
control label.

Wipe timing marks clean and out-
line the specified mark and pointer
with chalk or nail polish to make
them stand out. In most cars, the
vacuum hose has to be removed
from the vacuum-advance chamber
and plugged. Use a golf tee or pencil
stub as a plug.

Start the engine, let it warm up
and aim the timing light straight at
the timing marks. If the specified
mark doesn't appear to be station-
ary in relation to the pointer, loosen
the distributor hold-down and turn
the distributor until the timing
mark lines up with pointer and ap-
pears stationary. Tighten distribu-
tor and recheck setting.

MNow, get the car on the road and
run it at slow and highway speeds.
See how the engine responds and
check your mileage—it should be
better than before. ™
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solution to taste in low tar.

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




STOPS HEAT & AIR
CONDITIONING LOSSES

Fomofill:

POLYURETHANE
EXPANDING
FOAM

Seals and cracks E‘t
NEW! g
EXPANDING ﬁ L“i.inw ot
Fomofill:| pie 2 e -
o s o to mﬂm except
ki

SEE YOUR BUILDING
MATERIALS, HARDWARE OR AUTO
SUPPLY DEALER
OR WRITE

FOMO PRODUCTS

Box 4261, Akron, Ohio 44321
(216) B66-0021

Woodburners:

Don‘t risk a
chimney fire!

Homeowner's Chimney Sweep Kit
With this professional equipment,

chimneys can be easily cleaned, usu-
ally from inside the house. Includes
rugged steel brush, extension rods,
couplings & how-to manual - at about
the cost of one cleaning. Keep your
home sater and save. Money back
guarantea, Free literature

Black Magic Chimney Sweeps
Dept. PM2, Stowe, VT 05672

NEW EDITION

POPULAR MECHANICS
CATALOG OF PLANS
PUBLICATIONS
PROJECTS
A musl lor all homeowners and do-f-yoursallers, Build

propacts tha whola lamidy can enjoy!

To mark ihe 78Ih Annivevsary of Popular Mechanics, we
have published & brand nes edilion of our lemous eatalog
of Plans, Publications, Projects

For ihe pasl seventy-five years Populer Mechamca Maga-
rine has been the mading publisher of plans and specal
pubkzalions iod tha do-f-yoursallee. Now wi have listed
our mosl popular plans. and all cur Wamous spacial publi
cations, in this brand new ilusirated catalog

Pis mow catalog s baded wilh pholos and illusitations
Youl find listings for owar BOD plans and publications
RN wilh Complere ordening inalructions,

Send for your catalog ioday! Only 508 postpaid

To order send cown, check or money order to Popular
Mechanica Catalog, Depl C77, Box 1014, Pada Ciky
Baamon, Mew York, N.Y. 10018

*Populsi Mechsnica & 5 pubhcalion of Heais! Magizies. & Do
waon of THE HEARST CORPORATION

Roller guides
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DU-ER TOOLS — AUGGED ALL STEEL —
BALL BEARING — EXTRA VERSATILITY

lite, cuts matal, wood or plastic.
Du
xperignce developed new
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L]

+ sacrificed.

E You can order direct from Factory where thare is no Dealer
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b P A
: DU-ER TO

Uppar & Lower |j4 :

Du-ar's 24 inch Band Saw gived the handyman the
versatility ol an industrial iool at a price he can alford, the
quality that is demanded by industry. The Band Saw, one of
tha best cutting principals lor wood, metal or plastic, has
been limited in use because of the depth of throat. The
B-24's Big throat and new drive feature gives longer blade

-ar tools are fabricated of Heavy Gauge Steel, 30 years
ring features with
accuracy, and ball bearings for added quabty. Extra lealures
created by manufacturing know how makes Du-er lools
i avallable &l exceplionally low prices, yel no quality s
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24 inch Band SAW CUTS TO CENTER OF 48 inches

¥ THing Arbor g

A FULL LINE OF RUGGED

; ALL STEEL TOOLS:

* 24 inch Band Saw ...... 199.95

* 12inch Band Saw ...... 159.95

» 10 x 36" Rugged Lathe

: Ball Bearing .......... 89.95

i 3 inch Belt Sander

: BalBearing .......... 24,95«
: 4 inch Belt Sander .
' BallBearing .......... 39.95 ;
* B inch Tiing Arbor H
BoBaw .. 90.05 ;
¢ 10 inch Disc Sander H
* Table Model . .... vieve G096 2
= 1 Inch Strip Sander.... .. 68.95 *
i Deluxe Stand for all '
e Tools ........ E— . 39,96 »

LS, 5448 Edina Industrial Bivd., Minneapolis, Minn. 55435.

i

Long, thin strips of wood scrap, wedged
batween ceiling and delaminated guitar

top, act as inexpensive clamps.

lamping parts for gluing bulky

or odd-shaped assemblies is of-

ten a problem in the home workshop.
The method shown here works fine
in some otherwise impossible situa-
tions. The object is to apply pressure

| with flexible strips bent and wedged

between the workpieces and the
joists overhead. Most active shops
have an assortment of such strips
left over from ripping long boards.

Your circular-saw table, covered
with plywood, makes an excellent
work surface on which to do the
assembly job.

Make a trial run by assembling

| the work dry on the table surface.
| Then cut a number of spring strips 1
inch or so longer than the distance
from the part to be clamped and the
overhead joists. The sticks can be
made from any scrap on hand % in.
or more in thickness, 1% in. or more
in width. Even if the strip lacks
apring, clamping action may be ob-
tained by tapping the top edge of the
strip while sliding it under the
joist.—Emery J. Loiselle,

| Editor's note; Be sure to protect
the workpiece surface with a block of
| serap wood. The bloek will help dis-

: | tribute the pressure of the elamping

strip evenly.

A convenient, but out-of-the-way
place to store the stick clampsisona
rack between the joists overhead.
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Here it is!

Bigger, better, more exciting than ever
32 pages . .. dozens of illustrations
. . . more than 900 listings

Completely revised and updated, this latest
edition of PM's famous PLANS, PROJECTS
AND PUBLICATIONS catalog is a must for
homeowners, handymen, hobbyists,
craftsmen, outdoorsmen and do-it-your-
selfers of all kinds. You'll find it packed with
great ideas for home improvement, chal-
lenging shop projects, exciting leisure-time
activities, valuable know-how to help you in
virtually every area of construction, remo-
deling, repair and maintenance.

The most valuable catalog you may ever use
and only S0 cents postpaid!

The new
Popular Mechanics catalog

—

s
PLAMS

PROJECTS
PUBLICATIONS

Plans, Projects, Publications

PM Catalog

r I s f R P R A R R R R ' B 0 B R B 0 B I B
Send coin, check or money order to;

Box 1014, Radio City Statlon, New York, N.Y. 10019

for copy |coples) of PM's new edition of

: I am enclosing ®
USE thls coup on Flans, Projects, Publications. (Please make check or M,0. payable to

tﬂ O]’der yaur Popular Mechanics)

copy today .

Address

City

State Zipcode

[Please allow three 10 louir weeks [ar dellvery)

1 80

Popular Mechannics is a publication of Hearst Hlp;:n:l. & Diviston of THE HEARST CORPORATION
JANUARY 1880
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Ram Tough means carbon steel
frames with 7 crossmembers.

[More than Ford or Chevy.|

Our frames are tough enough
to flex on rough roads and come

The Ram Tough Dodge frame:
7 carbon- sieel crossmembers,
Movre than Ford or Chevy,

back for more. We use 7 carbon
steel crossmembers for extra
lateral, vertical and torsional
strength. Compare that to
Ford’s 6 and Chevy’s 5.

Ram Tough means galvanized
steel for critical area rust
protection.

[More than Ford or Chevy.|

Every 8-ft. Sweptline Dodge
Pickup has 160 sq. ft. of gal-
vanized steel —plus lavish
amounts of zinc-rich primers,
vinyl sealers and road-tough
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PG T

Mn&mg on speed, distance and weather, Est, I-Fiigt
r-\ . f'qjil_y M. Cﬂ:fﬁmm n:srlnmms lower,

enamel. And unlike Ford or
Chevy, we weld our Sweptline
boxes to cross sill brackets.

Result? No rust-prone bolt holes.

Ram Tough means bigger
maximum payloads.

[More than Ford or Chevy.|

""Use EPA mpg numbnr-fur-mmpanmrit. Your mileage mi

By design, Dodge Pickups
have low curb weight and high
Gross Vehicle Weight. That
means more useful load-
carrying capabilities than Ford
or Chevy,

What's more, Dodge 8-foot
boxes have more load area than
Ford or Chevy, to carry bulkier
cargo.

Dodge uses rugged double-
wall construction in its cabs
and its boxes. And Dodge gives
you more cab-box choices. You
can get 3 cabs—Conventional,
Club or Crew—with either a
6Y:- or 8-foot Sweptline box.
That's 6 ways to move
passengers

@ EPA est.

@ The Ram Tough @
Dodpe payload pavoff: up to 5575 lbs.
max, payload. More than Ford or Chevy.

and cargo. Ford and Chevy only
give you 4 each.

Even with these advantages,
Dodge Pickups have competitive
mileage ratings. The D 150, with
318 CID V-8 and standard manual
4-speed overdrive, gets

e




GO BEYOND “TOUGH.”’

mpg: 22 est. Hwy. mpg?*

If you want automatic, only
Dodge has a proven 3-speed
with lock-up torque converter
that’s remarkably fuel-efficient
at highway speeds.

The 1980 Dodge Pickups.
Engineered by Chrysler to go
beyond what otherscall “tough?

Engineered to be Ram Tough.




How to cope with the high cost
of heating:

If you're frustrated by the high cost of heating, a Kero-Sun por-
table kerosene heater gives you low cost heat for only pennies an
hour. Heats with almost 100% efficiency for 30 hours on less than 2
gallons of clean-burning, safe kerosene. Every Kero-Sun is
thoroughly safety-tested. Each has a battery-powered igniter, so
vou need no matches to light it and each has an automatic shut-off
— in case of tip-over. There's no smoke, no odor, and you need no
chimney installation, This may be the winter when a Kero-Sun por-
table heater is your only way to handle the high cost of heating.
Write for more information on the whole Kero-Sun line of heaters.

Please send me full facts about Kero-Sun portable
i heaters and the name of my nearest dealer.

|
A !
 Noswe KEROSUN |

| Street City ' 1
| State Zip Tel# PORTABLE HEATERS i
I  KERO-SUN INC., MAIN STREET, KENT, CT 08757 p-10l
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A %-inch-thick piece of foam in
the bottom of your camera bag
will soak up damaging vibrations
and will lessen the chance of dam-
age if you inadvertently set the
bag down hard.—Bob Berger

By either taping or epoxying two
rear lens caps together, back to
back, it's possible to increase us-
able space in a camera bag. As
shown above, a 20-mm and B5-mm
lens (right) will fit in space of 200-
mm lens (left).—<Jim Colburn

Film cassettes can be reused for
bulk film. When rewinding film in
the camera, stop when it pulls
free of the takeup spool. After
pulling out the film for process-
ing, cut it 80 an inch or so sticks
out. Tape the new film to this
tongue and wind it into the cas-
sette—K.A. Wagner




Mandated by the U.S. Congress—A Final Tribute
| to The Ultimate American

“The Golden Duke”’

JOHN WAYNE
MEMORIAL MEDAL

as issued by the U.S. Government Mint
and electroplated with

To commemaorate the first time Congress has
ever honored a ilm star hero on a Special
Commemorative Medal, The American
Treasury Mint, Inc., one of America's lore-
muost private mints—has reserved a number
ol Medals to be released by the LS, Mint in
Philadelphia, Pa., and will have them gold-
plated, mounted, and sccompanied by a
numbered Certificate of Authenticity
Considering what John Wayne stood and
still stands for —how he personified patriol-
lsm, Americanism, and true gril to the rest ol
the world, we leel this "Golden Duke” Com-
memorative is sure to become a most ireas-
uredd lamily helbrloom
Certifled Mint-Struck Offering —
Individusally-Nambered
Certificate of Authenticity
Immediately alter release by the LS
Mint, each uncirculated, mint-issued, die-
struck, solid bronze, bas-reliel Medal homor:
ing this beloved national hero, will then be
plated with the enduring gleaming beauty o
real gold. . truly making this unbgue offenng a
maost ¢herished lamily possession. Each of
these impressive golden commemoratives
s mounted in a special presentation lolio
and comes with a numbsered Certibcate of
Authenticity certifying 1o its origin as a mint-

GENUINE 24-KARAT GOLD

struck issue and itg electroplating with GEN-
UINE 24-BEARAT GOLD, Most definitely a
callectible lor every American, . a treasured
and inspiring keepsake for generations to
come

Firei Time Avallable!

Bat Order Qulckly —

Price Guarantecd Only 30 Days!
However, The American Treasury Mint
can only guarantes to fill your order for this

Godden Edition at the oflering price of only
$7.95 per Medal for a period no longer than
30 days following the date of this publica-
tion. Orders will be Glled on a first-come,
first-served basis after release to us by the
L5, Mimt until our reserved supply is
exhausied. To make sure you do not miss
out, send the Priority Advance Reservation
Form below immediately.
Reservation Precedure

Reservations are now being sccepbed lor
this historic 24-Karat Gold Mated Commem-
orative John Wayne Medal. While every
eftort will be made to meet demand, we are
limited by the number of Medals we have
reserved. Accordingly, all reservations will
be filled on the prionty system described

above, based on date received.
1% 1174 P Ui, of Aeveric, Cisroline ek, Phada, 1A 19874

IMPORTANT NOTE: Many people like voursell desire lower serlal numbers. The serial

" number you receive will be determined by the date we receive your order, And of course,

lowest assigned serial numbers are always shipped first. This is especially important i

ly hetrlooms,

# you intend to order several Medals (o pass on to your iriends as gifts and treasured fam-

Satisfaction Guarantesd or Monsy Back

The American Treasury Mint, Inc., one of America's loremost private mints, s not afili-
ated with the U.S, Treasury, Mint, of any other governmental agency.

e ADVANCE RESERVATION FOR

o= e e s o ey

Tha Amarican Traasury Mint, Inc. Degl, GJWE- 126
o | Caroline Rosd. Philadelghia. Pa. 19176 g‘:ﬁ" E’Ejn,ﬂ:,lm — |
Please send me 24 Karat Gold Plated John [ Master Charge bank number l
okl Wayne Commemorative Madalis) in presentation s i T
falio and individually numbered Certiticate of Au-  Credit Card & |
“...now he belongs to the ages.” | m‘um GRSV Rt e - |
I I-I'Il of Quandlty Orders: Order 5 Golden John Wayne  Mame I
Commemarative medals al $38 posipald. Order 10
Golden Medals at 560 postpaid for more savings.  Address. ADL — |
USE YOUR CREDIT CARDI Order 25 Galden Medals at $120 postpait for even gy '|
CALL TOLL-FREE 24 HOURS A DAY mare savings.
FOR IMMEDIATE SERVICE Tofalenciosed S PA residents add 6%  Stale Zip |
DIAL 1-800-241-8444, In | sales tax, Check or money orcer, no COOS please Cansiian cosloman pisdse a0 51 50 e Medat and send srdens |
dial 1-800-323-1T17, oper. = lhrnmnnrmmwwlmmlmwlm-p*ﬂumn-lmr- i Wmil S3ore Lid., Degt GWE- 128 , 1rﬂmunmthlm
_|!l 1iﬂ4lfﬂfMIw2Iﬂw& Wmmmﬂﬂrﬁmrmlmuﬂ1




Master new skKills.
Develop new otential.

The NTS - &
Project-Method of L N
learning at home :
has been in effect
for over half a
century.

The equipment you build and keep makes it all
happen in home study, and NTS offers some
of the finest available. Your NTS Project-
Method courses include much the same
equipment you'll meet in the field and use on
the job. And your lesson materials and
manuals are geared to help you train more
effectively You gain new skills — acquire first
hand experience with tools and test
instruments.

ELECTRONICS DIVISION: Courses include
exciting new digital test equipment, NTS/
HEATH digital stereo receiver. and other
advanced equipment. Color TV courses
feature the NTS/HEATH GR 2001 com-
puterized Color TV (25" Diagonal) with

varactor diode tuning and digital read-out.
Computer courses now include the NTS/
HEATH computer with 4K memory, Interface,
and Video Terminal.

MECHANICS DIVISION: Learn engine
diagnostics, motor overhaul, transmissions,
automotive maintenance. Courses include 9 in.
solid-state automotive oscilloscope, testers,
tools, mechanic's steel tool box, & more.

AIR CONDITIONING, REFRIGERATION/
HEATING DIVISION: Learn servicing of
commercial, industrial and residential heating
and cooling equipment. Courses include
hermetic analyzer, leak detector, charging
testing-purging manifold set, tools and more.




Train at home on advanced equipment
from NTS...the first name in home study.

S 9oue

9JIALO

Simutated TV Recaplon

HOME APPLIANCES DIVISION: Courses
cover repair and maintenance of washers,
dryers, ranges, smaller appliances. Equipment
includes NTS Circuit-Trainer and professional
multimeter.

NTS TUITION is reasonably priced, and sev-
eral plans are available. Complete information
on all courses is clearly described in our cata-
logs where lesson units and equipment are
shown in detail. Send card today or write for
the FREE catalog in the field of your choice.

NATIONAL G2 SCHOOLS

TECHNICAL-TRADE TRAINING SINCE 1905
Aesident and Home-Study Schools
4000 So. Figueroa Si., Los Angeles, Calif 90037

q::h—'__:_,_.

NO OBLIGATION.
NO SALESMAN WILL CALL.

APPROVED FOR VETERAN TRAINING.
r I B BN BN B N N .. ‘
l MATIONAL TECHNICAL SCHOOLS Bk G

4000 South Figusros St., Los Angeles, Calll. 0037
Plaase sand FREE Color Catalog and Sample Lesson,
Electronics Division
Machanics Division
| Alr Condllloning/Relrigaralion/Heatling Division
Homae 11
l NAME

l ADDRESS. I

llances Divislon

APT. & AGE

I CITY

I STATE ZIP

[0 Check If interested in G.1. BI infarmation,
O Check it interested ONLY in clessroom tralning In Los Angeles,




G mno "tar”, 0 .8 mo. meotine s, per crgaretta by FTC mathod

Warning: The gon General Has Determined

That Cigarette ] Is Dangerous toYour Health

Kings and 1005,

Rich Lights

fromViceroy




Borderline case
Popular Mechanics has paid for it-
aelf with articles on electronie-igni-

tion troubleshooting, particularly
the ones in April and June '78. How-
ever, I would like to point out that a
faulty electronic-ignition coil doesn't
always show wup with an ohmmaeter
test, as the articles deseribe. Your
readership may profit from my expe-
rience, as follows:

I recently had an ignition problem
with my 1977 Buick station wagon
and exhausted, without success, all
gteps in the High Energy Ignition
{HE1) part of your article, For exam-
ple, I swapped electronic modules be-
tween this car and our 1976 Buick
Regal. As an afterthought, I then
switched coils, | had tested the coil
from the station wagon with an ohm-
meter, and it had tested okay. Bul
switching coils tranaferred the prob-
lem from the station wagon to the Re-
gal. Apparently, the questionable coil
had enough integrity to show normal
resigtance under the low voltage of
the ohmmeter. I replaced the coil with
new one and restored the car to
proper running condition, —David
Stoops, Deer Park, Tex.

You are right. A bad coil may not
break down until it is hot and has
built up resistance. This is why en-
gines having bad coils often won't
demonstrate ill effects, such as fail-
ing to run, until they have been driv-
en several miles. This is true not
only of electronic-ignition-system
coils, but also of coils in convention-
al-ignition systems.

The whole truth

I cannot get an decurate answer to
my question, so I'm turning to you,
Because of the gagoline situation, I'd
like to know what damage, if any, |
will do to my new Lineoln Mark V by
burning regular rather than lead-
free gasoline. Some filling-station
operators tell me to use regular; some
gay don't. The Lincoln dealer has
only increased the confusion. He
gaya to burn regular if I can't get
lead-free. If damage is done, what
would be required to restore the carto

the condition it was in before using
regular gasoline?—Dr, L.M. Hollo-
way, Swartz Creek, Mieh.

One tankful of regular leaded gas-
oline will ruin the catalytic convert-
er. Restoring the car will require in-
stalling a new catalytic converter. A
new catalytic converter costs sever-
al hundred dollars. And those are
the facts.

Fancy that

Our Sunday newspaper ran a Sears
Auwtomotive Center ad for an engine
tune-up that mentioned, among other
gervices, a thing called a cylinder bal-
ance teat. fz this a fancy name for a
compression teat, or what? —Duane
C. Benson, St. Lowis,

It's a name for “or what,"” Duane.
However, better check with the
Sears store to see what they mean.

A compression test and eylinder
balance test are not the same. A
compression test is done with an in-
strument that tests the compression
pressure of each cylinder. Spark-
plugs are removed and the compres-
sion tester is inserted into spark-
plug ports, in turn. The engine is
cranked to record compression. A
evlinder balance test, on the other
hand, is a dynamic test that mea-

sures the contribution of each cylin-
der to engine performance. By “dy-
namic” [ mean that the test is done
while the engine is running, usually
at high speed, such as 2000 rpm. The
car, obviously, is at standstill so that
the person doing the test can short
out each eylinder, in turn, and wateh
the results on a tachometer. The
purpose of this is to determine en-
gine response. If there is a sharp
drop in engine rpm as a cylinder is
taken out of service, it means the
cylinder is strong and contributing.
If the engine shows little or no re-
gponse as a cylinder is shorted out,
the cylinder is weak and not contrib-
uting.

As long as you're asking about en-
gine tests, let me explain another
one you may come across, [t's called
a cylinder leakage test. The proce-
dure involves injecting air pressure
through a flow meter into each cyl-
inder, in turn, through sparkplug
ports and measuring the amount of
air loss.

In other words, vou will know
how much air is being injected—
let's say, B0 pounds per square inch
(p.s.i.). If the flow meter shows a
reading of 40 p.s.i,, then you know
that half the air is being lost be-
cause of leakage. The areas of leak-
age include exhaust and intake
valves, piston rings and head gas-
ket.

Often, to find the source of the
trouble, the one doing the test lis-
tens for air escaping at various
points while air injection is main-
tained.

For example, if he can hear air
escaping from the exhaust pipe, it
means the exhaust valve in the cyl-
inder is at fault. If he puts his ear to
the ecarburetor (intake manifold)
and hears air escaping, the intake

(Flease tun 1o page 44)

Use buttons—not zippers

Replacing a cooling-system hose invelves mora than taking off the old hose
and installing the new hose, zip-zip. You have to button it up like this:

It the top hose is 1o be replaced, drain off about two quarts of coclant, If the
bottom hose is to ba replaced, drain the radiator completaly, Store coolant in

a clean containar, i coolant is 1o bé reused.

After loosening clamps and sliding them to the rear,
twist the hose free, but if the hose is fused to the con-

nactor, do not use force. You could
damage the connector. Siit hose langth-
wise, pry off with screwdrivar,

Use sandpaper to clean old, dry seal-
ar off the connector. Then, coat the con-
nactor with a thin coating of fresh seal-
ar. Don't apply sealer to the inside of the
hase. It might clog the radiator,

Slip hosa clamps over tha new hosa
about Va inch from the end, Twist the
new hose onto the conneclor, See that
clamps are positicned past the raised
bead, but be sure 1o leave v to Y inch
betwean clamps and end of the hose as
you tighten clamps.

Eﬂinnm

—i-| F— 1M8=1/4"

HOSE CLAMP

RIDGE OR
RAISED BEAD

COMMNECTING JOINT

RADIATOR
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(Continuad from page 43)

valve is to blame. Listening at the
oil-filler cap opening may reveal bad
piston rings, and looking inside the
radiator to see if coolant is bubbling
ean uncover a head gasket that has
blown between a cylinder and water
jacket,

If the actual source of the leakage
doean't show itself to this point, a
compression test is done to deter-
mine if the head gasket has blown
between cylinders.

Heading for trouble

I recently installed headers and side
pipes on my 1878 Jeep CJ-5, which
has a 304-cu.-in, engine. [ later dis-
ecovered that | forgof to plug a hose
running from the echaust-gas-recir
culation (EGR) system. This pro-
dured o vacuum leak, which you
cowld hear by listening to the engine
a& it idled,

A friend af mine who is a mechan-
i, brought this to my attention when
he inspeeted my work. He plugged the
hose, but warned me that I may have
burned a valve. Ia he right? If 8o, how
ean I test to find out if damage has
been done! —Brian Stoll, Hickory,
N.C.

Mot only could you have burned a
valve, or valves, vou could have also
burned a hole in a piston, or pistons.
When an engine is forced to run
overly lean, a temperature increase
takes place that could exceed the
breakpoint, resulting in this kind of
damage.

To find out whether damage has
been done, make a compression or
eylinder balance test (as discussed
in the previous item),

A voice from my past

Hope you can help me. I can't get
insgtructions on how to adjust the air
apace of an electronic ignition in a
35]1-cu.~in. engine in a 1977 Ford
pickup truck.—Irving Lampert, Lin-
den, NJ.

After almost 20 years of writing
Car Clinte, | finally got a question
from someone [ know. Irv hasn't as-
sociated my name with the family
that once lived in Linden. Hey, Irv,
it’s me—a voice from the past, to tell
yvou that there are no adjustments
to make to the Ford Dura Spark ig-
nition system, other than timing
and sparkplug gap.

Could it be possible that wyou
may also have a Chrysler car in
which the air gap can be adjusted
and, therefore, vou think the same

Overadvancing
timing

Seeing is belleving. So
maybe this graph from
Champion Spark Plug Co. will
convince some people that
overadvancing ignificn timing
beyond a certain point gains
you little. The graph comparas enging powar
and sparkplug temparature. It shows that the
power output of the particular engine reached
maximum at 8° of timing advance. At this point,
the additional power outpyt was a meager 2.4
percant more than if the ignition was timed to
specification. In other words, there was nol
much gain. Yet, the rise in sparkplug tempera-
ture that occurred with the timing advance
could have resulted in serious damage to inter-
nal engine componants and to bumed plugs.
Advancing timing also increases fuel usage.

PLUG i
TEMPERATURE |8

% INCRAESE

r & B AT
TIMING OVER-ADVANCE (BTDC)

l COMFORT 2

Enjoy warm air com- P H‘T n"l‘!
fort 1n the workshop, T!E Iﬁ_?tiwLEi“hl
garage, barn or any Reddy Heater goes

other unheated work
ared. Five models from

where you need heat.
Mo ducts or installa-

30.000 (o 150.000  tion necessary.
3 EASY 4 EASY ON
TO USE* THE WALLET

Two simple steps —
1. Fill with kerosene
or fuel oil; 2, Plug in
and enjoy,

*Runs on kerosene or @ |
Fuel oil. Blower and auto-
malic ignitinn system op-
erales wn any standard
.Frilmndr'rl electrical out-
ad

SKI CAP!

Mow through Decem-
ber 31. 1878, you'll
receive 8 ski cap —
abeolutely free with

the Furchrue of any
v Heater. Simply

For just pennies an
hour you can enjoy
clean, efficient heat.

¥

fill in and mail this
COLPOn,
44 POPULAR MECHANICS

I am enclosing my Reddy Heater sales receipt as proof of purchase. M

Please send me a free ski cap.

Name

Bireat

City

Mail thia completed cou
Atomaster, Hox 718,

2 o 3 weaks for delivery.

ta Koehring

owling Green,
Kentucky 421001 Offer valid thro
the USA gntil December 31, 1878,

hout
Mow

%
¥ KOEHRING,

Zip Code

ATOMASTER DIVISION
BOWLING GREEN, KENTLUICKY 42101




Get The Dry Look..

TheD | Look leaves hair feeling
asrsL;rﬂandnatm'alasiﬂooks,

The Dry Look gives you more than a great look.

It leaves your hair feeling soft and natural, too — not too stiff.
The Dry Leok in pump spray or aerosol —with a formula that's
‘right for your hair. Get The Dry Look. .. and don’t be a stiff!

S

& Tha Gillatte Compary, 1978

and dog’j_

be_ a stiff.

£

Avilabbe in pump or serosal,

has to be done in the Ford? Not
80.

Starter assist
I couldn't get my 1875 Honda Civic to
start on very wet, humid mornings,
go [ looked for help in an auto-parts
store, I spotted printing on a can of
WD-40 that said, “Corrects moisture-
induced electrical short ecireuits”
Why not? So I bought the produet,
gprayed it on aparkplug and eoil
wires when I next had trouble and,
gure enough, the engine started right
up.
I've used the spray on several oc-
casiong since, and it hag yet to fail
me, even when the engine quit follow-
ing a downpour. Hope this tip helpa
some of your readers.—Charles H.
Kovarik, Edwardsville, Ill.

Hey, Charley. It'll probably help
more than just some, Thanks.

GM comes through

In the Aug. '78 Car Clinic (“Where
theve's amoke, . 7", page 85 ), you told
about “alleged” failure of the 805-cu.-
in. Chevrolet-engine eamshaft. |Edi-
tor's note: The engine is also in
Buick, Oldsmobile and Pontiac cars,
and GMC trueks. ]l own a 1977 Chevy
Nova with the 305 engine. At 15,000
miles, it started knocking. The diag-

nosia given was “camshaft failure.”

I had the engine repaired at a local
Oldsmobile dealership, because [
find this dealer more reliable than
the Chevrolet dealer. Three lobes
were missing from the camshaft, and
cam lifters were eup-shaped and
gouged on the bottom. I eontacted the
Chevrolet zone office in Detroit, and
they sent someone to inspect parts, [
had a check for the amount of the re-
pair bill within two weeks, | was told
that GM has had a problem with the
alloy in a batch of 305-engine eam-
shajts,

Iwas really surprised the company
reimbursed me for the repaire. Since
I do all my own service work, they
took my word that I changed oil an
called for under the warranty. The
bottom line to my story is thia: If
anyone out there ia getting the run-
around, don't give wup hope. Keep
pressing.—G, Brown, Kelamazoo,
Mich.

Good advice, G. Brown,

GOT A PROBLEM WITH YOUR CART

Just azk Mort about . Send your question
Ciinic, Popular Mechanics, 224 West 5Tth 5t., New
York, N.Y. 10015, While leffers cannot be answarad
individually, problems that are of genaral interas! will
be publighad in tha column

fo the Car

Service and safety tips

W Chrysler Corp. has announced availability
ol a professional tool kil designed especially
for the Saturday mechanic. The kit contains 25
“top quality” lools, inclding a sparkplug
gauge; tire gauge; %-, Vi and %e-in. socket
wranchas, 8- and 13-mm socke! wrenches;
ratchet; universal joint and extension; pliers;
combination open-end and box wrenches;
scrowdrivers and a wranch for a 4-in. oil filter.
You can ordar it from Truecraft Tool, Box
94009, Chicago, Il 80690, Price is $39.95.

B | you own a 1978 GM car that isn't included
in the recall program 1o repair a front-wheal
bearing problam, don't relax yet. The National
Highway Tratfic Safety Administration Is look-
Ing into the possibility that all '78 GM cars may
be affected, not only the ones initially involved:
Chevrolet Malibu, Monte Carlo and El Caming;
Pontiac LeMans and Grand Prix; Oldsmobile
Cutlass; Buick Century and Regal, and GMC
Caballero. I there's an indication of impending
wheel-bearing fallure, such as noise or hol
hubs after driving, get bearings chacked. The
rapalrinvolves installing new outer wheal bear-
ings, lubricating with new grease, coating the
spindle with more grease and instaliing new
grease retainer caps.

B Ford says that if you replace a front-brake
rotor on one skde of a Fiesta, the engineering
number stampad on the outer edge of the new
rotor must cormespond to the number stampad
on the outer adge of the rotor on the other side
of the car. At first glance, numbers look alike.
So examine each numaral carefully. ™
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as you split firewood the
easy way with POPULAR
MECHANICS great new
log splitter. You build it

SA"[ Yn“n Bnm ynurggif and thean sit back
: to reap the rewards of a
roaring fire. The rig on this
hydraulically operated log
splitter exerts some
10,000 Ibs. of pressure
and will easily split 2 ft
“““EY, I nn---

lengths of maple and ash
logs 12 to 14 inches in
diameter. With an |-beam
backbone, double acting
hydraulic cylinder, control
valve ol filter, 3 hp gaso-
line engine and more
features, you'll find this
log splitter a delight to
build and a pleasure to
use. And, you'll save your
back from aching as well
as saving money by split-
ting that wood yourself.
So, have some more time
to enjoy the warmth from
your fireplace. Send for
complete plans and step
by step instructions now.
Just $8.95

23

—

PM Plans Library Log Splitter
Box 1014, Radio City Station N.Y., N.Y. 10019

Please send complete plans and instructions. | anclose a chack or
m.o. for $8,95. Make check payable to Popular Mechanics,

Nama

Addrass

City Stale Zip
Floase allow 3-4 weaks far dallvery, Ph- 180
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CAPSULE REPORTS ON NEW AUTO

PRODUCTS

Safe fuel can

Recently, I found a safe can for
transporting gasoline, whether it is
for my lawnmower, boat, or to ex-
tend the range of my car on a gas-
tight weekend.

Called Explosafe, the container is
a heavy-duty steel can filled with a
mesh of aluminum foil. This “Explo-
foil mesh”™ divides the contents of
the container into thousands of hon-
eycomb cells. The mesh dissipates
heat rapidly and does not support
uncontrolled combustion, according
to Vulcan Mfg. Co., 156 Bethridge Rd.,
Rexdale, Ont., Explosafe maker.

Flame-arrester screens in the
pouring spout and filler neck pre-
vent an open flame from entering
the fuel can.

Explosafe's vent plug iz sealed
with a low-melting-point alloy that
melts at 160" F. to relieve internal
pressure. Because the vent plug is
normally closed, fumes aren't a prob-
lem when transporting or storing.

Explosafe is available nationwide
at Western Auto Stores, and at Cal-
dor and Times Square Stores in the
New York City area.

If you ean't find Explosafe locally,
it is available by mail in 1-, 2%%- and
G-gallon sizes at $§24, $30 and $38 re-

& CHAIN

EXPLOFDOIL

Unique featurés of Explosale fuel can make
safe gascline storage possible.

spectively, plus $2.50 each for ship-
ping. Jens Jurgen Wegscheider,
Travel Information Bureau, 14 Mul-
berry Dr., Huntington, N.Y., 11743
has them.—Angus Laidlaw

Tough workgloves

Ever try to change a tire on a cold
winter night? It's not a very pleas-
ant chore. If you leave your gloves
on, you'll soil them rather guickly,
and who wants to ruin a §10 pair of

dress gloves? If you take off your
gloves, your hands will get filthy,
and maybe even frost-bitten.

But ['ve discovered the perfect so-
lution—Wells Lamont's “Hob-Nob"
workgloves. Hob-Nobs are soft and
comfortable like ordinary cloth

workgloves, but their palms are
lined with tough, texturized plastic
dots for better grip and long wear.

Hob-Nobs are not only useful
when changing tires, but also when
attending to other outdoor chores
during the winter. I keep mine in the

Plastic dots on Hob-Nob gloves help user
get grip on tuba of Ganle Lock De-lcar.

trunk of my car right next to the
spare tire. They cost less than §2,
and are available at many hard-
ware, grocery and variety stores,

Wells Lamont, 6640 West Touhy,
Chicago, Ill. 60648, makes them,
along with a series of vinyl-coated
gloves ecalled Yelaw hand,” which are
ideal for car washing during cold
weather.

If you write to Wells Lamont,
vou'll receive a booklet describing
dozens of workgloves for every pur-
pose.—Moss Miller

A genie in a can

1 uged to be frustrated when the
locks on my car iced up. [ could no
longer use the vehicle—at least not
until I had heated the key with a
match or just “lucked out.”

But now I've got a genie working
for me—Genie Lock De-Icer. I sim-
ply push Genie's red tip into my car’'s
frozen lock, and a spring-loaded
valve directs Genie's aerosol spray
directly into the lock's mechanism.
Then, presto! The isopropyl aleohol
in Genie's tiny 4-inch cylinder magi-
cally de-ices the lock. Genie's spray
containg a lubricant, as well, and is
much easier to use than those old-
fashioned lock lubricants in squeeze
containers.

Genie is sold at auto-parts and de-

partment stores for under §1. Auto
Aid Mfg. Corp., 186 West First 5t.,
Mount Vernon, N.Y.—Moss Miller

Blizzard beater

Anyone who drives during the
winter faces the threat of being
stranded in a blizzard. When the
snows come, it pays to be well pre-
pared. Fatality statistics among the
snowbound are frightening.

I used to carry a few supplies in
my car in case I was stranded, in-
cluding a bulky blanket and some
candy. Recently, though, I discov-
ered a survival kit called Blizzard
Beater, especially made for auto
use. [t's manufactured by Dun-Rus
Co. Ine., Box 111, LeSueur, Minn.
B60GS.

Inside Blizzard Beater's compact
11 x5% x3%-inch red plastic contain-
er, there are nine items that are
helpful in surviving a blizzard,
many of which [ would never have
thought of carrying. For example, a
special blanket that folds into an en-
velope about the size of & pack of cig-
arets, vet, amazingly, this thin 56 by

prapil ERRsnacl

Compact Blizzard Beater can be a lilesaver.

84-ineh blanket can conserve up to
B0 percent of its user's body heat. A
12-hour eandle fits in the bottom of a
burner unit, which is assembled
when some hard candy is removed
from another container. The burner
unit is used to melt snow for water,
which in turn can be used to make
instant coffee or soup (packets to
make these drinks are also sup-
plied). Matches are contained in a
waterproof case,

The survival kit also includes a
red emergeney flag and a booklet of
instructions you'll need for weather-
ing the storm.

Blizzard Beater is a necessary
item for anyvone who drives where
heavy snow is a problem. It also
makes a wonderful gift. It's $12.45
postpaid from: Mr. Sun, Airport Rd.,
Alexandria, Minn, 56308.—Moas

Miller
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109. BASIC HOUSE WIRING by
Monte Burch. Pub. at $12.50
105. COMPLETE BOOK OF
WOODWORKING by Rosario
Capotosto. Pub. at $15.95

116. DE CRISTOFORO'S
HOUSEBUILDING ILLUSTRATED

by R.]. De Cristoforo. Pub. at $16.95

084. DE CRISTOFORO'S
COMPLETE BOOK OF POWER
TOOLS by R.). De Cristoforo.
Pub. at 514,95

097. DO-IT-YOURSELF
PLUMBING by Max Alth,

Pub. at $12.95

042. FORMULAS, METHODS,

TIPS AND DATA FOR HOME
AND WORKSHOP by Kenneth

Swezey, Revised by Robert Scharff,

Pub. at $15.95

119, HOME ENERGY HOW-TO
by A.l. Hand. Pub. at $10.95

058. HOMEOWNER'S
COMPLETE OUTDOOR
BUILDING BOOK by John Burton
Brimer. Pub. at $12.50

118. HOW TO BUILD
GREENHOUSES, GARDEN

SHELTERS & SHEDS by Thomas R.

Jones. Pub. at $11.95

150. HOW TO REPAIR,
REUPHOLSTER AND REFINISH
FURNITURE by Mel Marshall,
Pub. at $13.95
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089. MASONRY AND
CONCRETE WORK by Max Al
Pub. at $14.95

113, SMALL GAS ENGINES:
HOW TO REPAIR AND
MAINTAIN THEM by Paul
Weissler, Pub, at $11.95

101, WOODWORKING

PROJECTS FOR THE HOME b
contributors to Popular Scienc
magazine, Pub, at $12.95

056. HOW TO SERVICE ANL
REPAIR YOUR OWN CAR by
Richard Day. Pub, at $14,95

If card is missing write to: POPULAR SCIENCE BOOK CLUB P.0. Box 2006, Latham N.Y. 12111




BOOKS For onLY $99

when you join the ('uftfél Eélg?o)
Popular Science Book Club

And then keep saving up to 50% on books covering a wide range of do-it-yourself
subjects . . . home improvements and repair, housebuilding, appliance
repair, home workshops, electronics, how things work, home protection,
mathematics, masonry and carpentry, modern technology, science,
space and many other popular science subjects. Every month you choose from a
selection of up to twenty books and often many more. These include
both the Club’s custom-written books and the finest new books of all other
publishers. And you get all books at substantial discounts.

How Popular Science Book Club Works
kit First, just pick any tour of the books listed here (up
regularly offers customopior to $63.80 worth of books). Indicate your chaices on the
books to its memt OM-wiitten attached card and mail. Send no money now. We'll bill
spex iallv o members. These are you later for only $2.95 plus delivery and handling.
¥ AB ot 1’ commissioned books Then about every four weeks (15 times a year),
written by the leading authore you'll receive a Club bulletin describing the coming main
in the popular science field selection and alternate books also available. If you want
on all the subjects of greatest | the main selection only, do nothing. It will be sent to you
Interest to members. Men |ike ¥ automatically, If you don't want the main selection, or
lackson Hand, Rosario - want alternate books, or no books, simply indicate your
Capotosto, R, I.]r.( ristofo wishes on the form that comes with the bulletin and
Richard Day, more Tl 3.“n d return it to us by the date indicated. Club mailings are
books are offered nese ' carefully scheduled to assure you of at least 10 days in
exclusivehy in bk GISCOURt! which 10 do this. But in the unlikely event that you don't
imedaanghicd e Popular : have 10 days, and you receive an unwanted selection,
>cience Book Club you may return it at our expense.
members Your only obligation is to take two more books of
our choice in the next year. You may cancel your mem-
ip any time after that. To retain all membership
benefits, you need take only one book a year thereafter
DISCOUNTS UP TO 50%. All books are offered al
substantial discounts — up 1o 50%, sometimes even
more. Yet virtually every book is identical to the
publisher's edition. Same paper, printing, binding
jacket. The only difference i1s price

*Ihp Popular Science B




APPLIANCE CLINIC
QUESTIONS ANSWERED

Some quiet, please

I have a new Maytag WL 800 built-in
automatic dishwasher in a large
kitchen-dining-family room area.
The wunit makes too much noisze.
Should I add extra insulation under
the pump area o quiet things
down? —Mary Lee Winter, Great
Bend, Kanas.

It's not advisable. Beneath a dish-
washer there are moving parts that
can get fouled. The drive belt, or
pump or motor pulley may pget
snarled in the insulation. However,
you may reduce noise by insulating
around the sides and the top of the
machine,

Before you do anything, call an
authorized Maytag service techni-
cian, The noise may not be normal.
For example, the belt may be vibrat-
ing or the pump may be faulty.

icemaker with freezing tube
Water freezes in the icemaker fill
tube of our S-year-old Amana fwo-
door refrigerator-freezer. The
blocked incoming water leaks from
the water valve and spills onto the
floor. Instead of making a perma-
nent repair, the serviceman has been
running a heated screwdriver up the
tube to melt the ice. What do you
think is causing the problem? —Mar-
vin L. Herbat, Simi Valley, Calif.
The problem is probably being
caused by one of the following
conditions:
B The freezer may be set to provide
a temperature that's too cold. Set it
in the 0°to 2° F. range.
B A clogged water-valve filter may
be reducing water pressure at the
valve, causing the valve to remain
open when it should be closed. Water
pressure of 20 pounds per square
inch (p.s.i.) is needed to close the
valve, If there is a drop in pressure,
which a clogged filter will cause,
water will leak past the valve into
the fill tube and freeze. As more
water seeks to enter the tube, it will
be blocked by ice and back up. Clean
the water-valve filter.
B A drop in water pressure below 20
p.s.i. for some other reason, such as
a restriction in the line.
B Insufficient insulation around
the fill tube.

Follow-up on oven glass

Two worthwhile comments came
our way from readers who have had
experience cleaning the window
panes of an oven door. The com-

ments were in response to the proce-
dure we outlined in “Grease,” (Ap-
pliance Clinie, page 8, Aug. 'T9)

B Mrs. Delmar Bequette of Ed-
wardsville, Ill., wrote that after the
family disassembled and cleaned
the oven glass and used their Tap-
pan range several times, the glass
eracked. *Reason: The inside glass
is heat-treated. Not knowing this,
we reversed the positions of the two
panes,” wrote Mrs, Bequette, “Be
careful,” she went on to say. “Heat-
treated glass has a T (for tempered)
printed in a corner."

B John Corzine of Rochester, N.Y .,
wrote that he noticed moisture be-
tween the panes after he cleaned the
windows of his GE oven. He left the
oven on warm in an attempt to dry
out the moisture. “Ten or 15 minutes
later, the combination of moisture
and heat caused enough pressure to
break the inner pane into several
pieces,” he wrote. He urges others to
make sure the glass is completely
dry before reassembling and sealing
the panes.

Critical, but not dead yet

Our Bendix Gyramatic washing ma-
chine has been serving us practically
daily for 28 years. Now the old door
gasket has rotted, and [ can’t find a
replacement. Any advice?! —Bart
Famularo, Uniondale, N.Y,

Congratulations; 28 years is a ripe
old age for any machine, especially a
washer that has been used daily. [
relayed your problem to Jim Baker,
owner of Baker Bendix Service in
West Palm Beach, Fla. He suggested
that you write to the Parts Div. of
White-Westinghouse Corp., which
now owns the former Bendix con-
sumer appliance manufacturing
business. It is located at 930 Du-
quesne Blvd., Pitteburgh, Pa. 15222,
It's worth a shot, but don't expect
too much: Appliance manufacturers
continue making replacement parts
for 156 yvears, at most,

Baker also said to drop him a note,
giving a complete description of
your machine {(model number, front-
load or topload, and any other iden-
tification), and he'll see if he can get
the gasket from one of his parts
sources, His address is 4667 Gar-

It you have & question about any appli-
ance, send it to Appliance Clinie, Popular
Mechanics, 224 West 57th 5t. New York,
M.Y. 10019, Sorry, but letters cannot be
answered individually. Problems of wide
interest will be discussed in this column.

denette Rd., West Palm Beach, Fla.
334086,

Failing this, you may want to get a
copy of the April "7T8 issue of PM. In
the Appliance Clinie column, we
printed the names, addresses and
telephone numbers of major appli-
ance parts sources in the country.

As a final attempt to keep your
grand old machine in uze, you could
get in touch with several gasket
makers. You can make a list of them
at the library in the Thomas Regis-
ter of American Manufacturers. Per-
haps one of these makers would be
willing to fabricate a gasket for you,
or give you advice and material so
yvou can try making one yourself.

SERVICE TIPS

B Scientists at the Tecumseh Research Lab-
oratory in Ann Arbor, Mich., warn that gasohol
may be okav for automobile engines, but could
be murder on lawn- and gardan-equipmant an-
gines. Tecumseh Products Co., which opar-
ates the laboratory, is a major manufacturer of
angines for lawn and garden equipmant.

According to Tecumsah, the grain or mathyl
alcohol in gasohol reacts with the water con-
tent present in the fual and “tends to form
strong acids which can cormode metal paris
and eat rubber and plastics.” Unlike an auto-
mobile engine, a lawn and garden machine's
engire runs rich and is usually stored for long
pariods with fual kept in the tank.

“The potential for corrosion, then, is very
real. This cormosion comas from the acid for-
mations,” Tecumseh says.

The scientists advise you to “play it safe.”
Use ony unleaded or leaded regular gas in the
angines of lawn and garden aguipment.

W Here are six tips from Maytag that will help
you to conserve energy when using a dish-
washer:

1. Wash full loads only.

2. Take full advantage of the washing sys-
tam by following the instruction manual for the
corract way 1o load the appliance. Improper
loading results in less-than-clean dishes that
may have to ba rewashed.

3. Water temperature should be 140 to
150°F.; the dishwasher can be insulated to
minimize haat loss.

4. Use detergents designed only for auto-
matic dishwashers. Use the proper amount of
detergant according lo the degree of water
hardness. Maytag oHers this general recom-
mendation: Use one teaspoon of detergent per
grain of water hardness, with three teaspoon-
fuls as a minimum in soft water.

5. Do not prerinse dishes. Let the appliance
do the job it's built to do. This saves additional
water used in prernsing.

6. Let dishes air dry, Select a cycle with no
dry tima. Or stop the dishwasher after the final
rinse. Usually this is donae by opening the latch
mechanism. Consult the manual for your unit
to be sure. 2]
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o Enjoy
the taste of
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Enjoy smoking 'a"gain.- .

Also available in 100's.

Warning . The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous 1o Your Health.
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Buying points where
you buy aspirin

is a good idea.

You might need it.

Point sets from the super store are usually
inexpensive, but that's where the headache starts.
All point sets are not alike. An inexpensive point
set is made of inexpensive parts.

S0ORENSEN CROSS-CUTS BARGAIN POINT SETS
Steal arm Plastic arm

Phenolic rubbing block Plastic rubbing block

&

Full timea ventilation Part time ventilating

E-

Positive screw terminal Spring terminal

©

You know a bargain point set is cheaper in the beginning,
but it'll cost you in wasted gas and more frequent tune-ups.

You don’t have to be an expert when you
buy from experts.

Sorensen ignition is available at auto parts
stores, service stations and garages,

To learn more about your ignition system, write:

 Masiiion

rensen Manufacturing Company
pt. 341, Glasgow, Ky. 42111



PM fnllow-up* A mnvlng target

On page 74, Oct. '79, this column showed readers the target ship USS
Ozark, pointing out that it was one of the vessels serviced by a small “navy"
that is actually a branch of the United States Air Force. Our photo
showed the Ozark resting placidly at anchor well out in the Gulf of Mexico,

PM’s Whatsit

Freddy Van Anenhoven is (1) Belgian and (2} a
musician. Knowing only this, Sherlock Holmes
would be able to make an extremely good guess as to
what’s in that odd-shaped case Freddy and his wife
are struggling with. To check your own deductive
powers, tum the page,

awaiting whatever cruel fate the Air Force might decide to unload.

Little did we guess that hurricane Frederic would change that picture
drastically even before we got it into print. The storm's 90-mph winds broke
the Ozark free of two anchor cables and blew her ashore nearly 50 miles
from her station. Pensacola News staff photographer Bruce Graner shot the
5800-ton ship resting in four feet of water off a West Florida beach near
the Alabama line. Air Force investigators found her refloatable, with very
little damage.

e

What goesdown...

It is generally recognized that US. Navy pilots deal with fairly hairy flight regimes, as
military jet-jockeys put it. Of all emergency pilot ejections from Naval aircraft, some 20-plus
percent are ultimately unsuccessful, and it's usually because the ejection is made "out of
envelope.” This means the aircraft's speed or attitude, combined with that old bugaboo,
proximify to the deck, is too extreme to support a normal punch-out,

As these spectacular photos show, however, the Navy intends to do something about it, The
device being shown in a test at the Naval Weapons Center, China Lake, Calif,, is a vertical-
seeking ejection seaf. The system uses an 8-inch diameter spherical rocket motor mounted in
a two-axis gimbal ring that moves fo provide thrust in any direction up to 20° off center. An
autopilot coupled to sensors and a micro-computer controls the rate of attitude change
through the directed thrust,

Nauy testers believe the system has already demonstrated capability for safe ejections from
an entirely inverted aircraft with only 50 feet of altitude, and from an aircraft in a 90°
vertical bank with its wingtip nearly touching the ground. In the test shown, the dummy
cockpit was suspended upside down, 100 feet high.
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Whatsit revealed

In 1844, a Belgian named Antoine Sax
invented a mew kind of horm and
persuaded a French Army band o give
it a try (his Saxohom and Saxotromba,
ultimately losers, were already on the
market). The incredibly hulking saxo-
phone Freddy Van Attenhoven owns is
one of nine built in Paris around the
turn of the century, of which seven
have disappeared. The remaining two
are the largest saxophones in the world.
Freddy plays it regularly in a concen
band, but he does not march with i,

How much (happier) is that
doggie in the window?

If your dog could talk, as the saying goes, he might complain a
little about the view. Experts agree that even though dogs use
their noses and ears as primary sensing systems, they tend to feel
a lot more secure if they can make visual checks of their surround-
ings from time to time as well, The photos show how a doggie
porthole can be made decorative if the owner wishes, and how a
viewing area can be maintained in a heavily shrubbed yard.

PM pholos: Allan Farant
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was struck by hit-and-run drivers.

Magnified taillight lens shards were clues that were
responsible for one quick arrest.

On the trail of the
hit-and-run driver

The Swiss, often held up as paragons of civiliza-
tion and social organization, are currently nagged
by an increasing number of drivers who commit
the most irmesponsible of acts—leaving the scene
of an accident. The country was particularly
shocked by an incident last year in which a man
was thrown from the front passenger seat of a car
which had skidded into a collision with the guard
rail on the N1 motorway between Bern and Zurich.
Lying in an active lane, the injured victim was
struck by one car while attempting to rise, and run
over by at least one more vehicle after that. The
man was killed. No driver stopped,

Galvanized by the tragedy, the Swiss police
have intensified their already impressive facility
for tracking hit-and-run drivers. In one accident,
paint chips of an unusual type—from a brown
Pontiac—plus computer sorting of registrations
led to an arrest only hours after an accident. In
another, examination of taillight glass shards
under magnification yielded enough of a partial
manufacturer's number to direct an investigation
which eventually nailed the offending driver.

As of yet, however, no motorist has been con-
nected to the N1 motorway fatality. "We get mast
of them, though,"” says Zurich police chief Alfred
Hoffman, “either through a member of the public
coming forward or through our own tracking
methods, As for the increasing number of people
who fail to report accidents, the police can only
shrug.

"It appears,” says Swiss psychologist Adolf von
Orelli, “that people are just becoming less ready
to accept the consequences of their actions.”



There is something to be said for the wni-
versal popularity of Backgammon, Its arigins
have been traced back 3000 years before
Rome

For most of us, the sum total of this rich
history amounts to hours of stimulating
play. For the aficionado, it presents an en-
counter of skill and challenge enmeshed
in strategies that have been polished to an
art after centuries of practice.

It's no wander; then, that some of America’s
finest electronic engineers have sought to
put the magic of Backgammon onto atiny,
solid state computar chip. Until recently,
the ability of capturing the mathematical
complexity of the game, without it cost-
ing a small fortune, was near impossible.
But, Fidelity enginesars have finally doneit.

Total Enjoyment

For every enthusiast who has ever moved
a tile across a gammon board, the Fidelity
Backgammon Challenger is the most ex-
citing and complete electronic game imag-
inable, Apart from being an exceptional
value—we planned it that way—its ex-
traordinary microprocessor brain is pre-
programmed with a phenomenal amount
of gammon mastery and flexibility.

Play is Easy
Fidelity's success with its chess and bridge
games is, in part, its ease of game control.
You don't have to become an electronic
genius to anjoy their units. In fact, com-
mon sense keyboard inscriptions put you
in command in minutes.

The Backgammon Challenger is a fas-
cinating teacher as well as an intriguing
opponent, You are not restrictad 1o a specific
method of play. While some games dictate
that the computer roll the dice, the Chal-
lengar gives you 3 options:

a) You can roll a real pair of dice for
yoursell, while the computer rolis its
own, “dice. for itself,

b) Or, you can roll for yourself and the
computar.

¢} Or, it can roll for you and itself,
This flexibility is not available on other,
even costlier, games.

Of course, it can double
The doubling cube iz very much a part of
the Challenger's logic. If. during the action,
it feels that it has the edge, it will double
the stakes, If you have already done so,
it knows to surrender or accept the cube,
If it accepts, it quite naturally. can redou-
ble at its own discration. A tiny red lamp
lights to indicate cube possession.

Position Verification
The PV key may be used anytime during
the game to display the doubling cube's
value, This key is also used to verify stone
positions on the field
Scoring is shown at the end of a game,
The Challenger automatically accumul-
lates scores until it is turned off.

it knows the rules

The Fidelity game is exceplionally cunning.
It plays a fine backgame and employs du-
plication and diversification strategies. Its
blocking defenses, alone, present an in-
valuable education for any player. But, it
won't permit wrong doing—oan either your
part or its own. Along with the vast libranes
of knowledge that have been fed into its
brain, are all the rules that govern requ-
lation play.

Problem Solving
With the Challenger, you can setup specific
gncounters and then watch how the com-
puter handles them, You can even swilch
placas with it, mid-game, 10 sea how it
would carry on with your play.

o
N

TANGLEY OAKS—An authentic,
English Tudor Castie and home of
Cameiol Direct.

give..

The only one to own

Backgammon
" Panache

From Fidelity—king of the encounter
games—comes the most challenging
gammon compuler you can own or
.and you can, for so very little.

Some Specifications

The Challenger isan unusually affordable,
intelligent game. Its comfortable hall inch
square tiles are magneatized to stay where
you place them-on the scratch proof mylar
table. This set is mounted in a simulated
wood-grained housing which measures
1215" x 8" x 17 It operates on 110V house-
hold current. Bright, hall inch tall LED
electronic digits provide unmistakably
clear readout. It is backed by a 90-day
manufacturer's limited parts and labaor
warranty.

Enjoy it for 10 Days—At our expense
As a gift, or for yourself, the Challenger
is a superb Backgammon computer. If,
within 10 days you are not salisfied, sim-
ply return it for a prompt, no-questions-
asked refund.

CREDIT CARD ORDERS CALL TOLL FREE
800-621-5809

ILLINCNS RES BOD-872-5858
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Camelor

DIRECT
801 Green Bay Rd., Lake Bluft, IL 60044
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The Bear Paw ™11 5 4 real beautly

With Pivat/Post Lockbar of Schrade + Steel® that
makes this Lockback completaly rust resistant and insures .

rigid durable construction
It's one you won't want to lose

That's why, like the entire Uncle Henry® line, sach
knife is serialized, and guaranteed against loss for one

year from date of warranty registration

The Uncle Henry Bear Paw. The Ultimate Lockback

The Ultimate Guarantea

To find out more about the entire line, all made in
the USA, send for your free Old Timer ® Almanac

Extanliahsd 1904 Enenvillin M Y 13436

HINTS
FROM READERS

1980 DOLL HOUSE
CATALOG—onys1.50

Full of brand NEW items

& Southern Mansson like Tara
n "Gone Wil The Wind™

& New Furniture

& New Xmas Trea Lights

* New Room Box

® Naw Philadelphia Housg

& Now Wallpaper

& New Armatrong “Linoleum’

& 1500 Miniature ACCRSSOTIBS

Vigil owr shop! Rte. 83 & Marth Ave, Efmbwrst, 1L

CRAFT PRODUCTS COMPANY
Dept. 88, St. Charles, IL 60174
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FAMtastic Fact$

#* Saves up 10 35% on heating cosis
» Quality manulacturing since 1839
* UL approved

# 80 day § back and 3 yr. guarantea
To order call 1-800-241-7788

Ga. call coll. 1-404-498-1278

Send 25¢ for color catalogue
UMIGUE ENERGY PRODUCTS
P.O. Box 1008 - Dept. PM 1

Stone Mountain, Ga. 30088

Washer holder

An easy way to keep washers
handy is to make hooks of wire
from a coat hanger that are
slipped over an empty tin can.
Add sand to ean for ballast. Make
a handle of a thread spool, a 3-in.
bolt, two nuts and can's lid
trimmed to fit. Solder lid at two
spots in can.—Walter E. Burton

J
%‘ Ty
.£:-—|—
Make hooks of 11%-in. lengths of coat-
hanger wire, bent to shape.

o O

Rsmovable hooks make locating and
getting at needed washers easy.

Slippery-steps solution

In winter when wooden outdoor
steps tend to get slick, cover them
with a rough-surfaced rug. Let it
freeze in place on the steps, If
possible, use tacks to hold it.—
Helen LeMunyon

R i .

Edges dull quickly when you use
shears or knife to cut sandpaper.
You can spare those cutting
edges by using a seriber (or awl)
and metal straightedge as shown.
Seore from back.—H. G. Arelles




TILLER USERS!
Just ONE HAND! %

The wonderfully ditferent and better idea in Tillers!

The TROY-BILT® Roto Tiller-
Power Composter is so
easy to handle, you guide it
with Just ONE HAND!

Has its revolving tines in the REAR instead of
the FRONT!

Has POWER DRIVEN WHEELS!
You leave NO footprints nor wheelmarks! =
Now has 4-SPEEDS! “Whisper Quiet" Power

Reverse! :
The TROY-BILT® Roto Tiller-Power Compost- - Wh:'{' 'z:ra_:r‘fnlf :ﬂlﬁ:"

er is built by the builders of the original

famous ROTOTILLERS, which introduced S 7188 of Siier
rear-end tillage over 45 years ago. This latest ",.":'.:,.,“m_ m:.'::.”m
and greatest of them all is now, more than FRONT and u?: POWER 1o
ever, the favorite coast to coast with home the wheels — the type thal
gardeners, growers, nurserymen, tiller shakes tha living daylights
renters, landscape gardeners! out of you —the type that

leaves Wheeimarks and Fool-
;aﬁav?ral models, including ELECTRIC START- prints In the nice smooth

soll h ust tilled

%ﬁﬂs l|-IDT tangle near as much as ordinary culllmmld?.“ l &
ers

It chops garden residues, weeds, green SO, PLEASE don't buy any other Tiller—don't

manure crops, old mulch, any kind of organic  put up any longer with the Tiller you now have!

matter right into your garden soil without un-  Mail the coupon NOW for complete details,

bearable tangling! prices, OFF-SEASON SAVINGS for this wonder-
It turns your whole garden into one big fabu-  fully different and better idea in Tillers — The
lously fertile “compost pile"'! TROY-BILT® Roto Tiller-Power Composter!

Does NOT require great strength ... older %
people, ladies, too, operate it easily. We have TROY 51'#;: d"s‘;:_: :.":ﬁ m:‘:’;’s:"ﬂp“’““

many delighted owners in their 70's, 80's,
even 90's who tell us they would have given Troy, New York 12180
up gardening if they did not have our Tillers!

Instant depth controll Hood encloses tines

for safety and for close cultivating! TROY-BILT® Roto Tiller-Power Composters
Furrowing, snow removal and other attach- Dept. 00191
ments available! 102nd St. & 9th Ave., Troy, N.Y. 12180

Please send me the whole wonderful slory of your
Tillers, with and without electric starting, Including
stretch, wear or work loose! prices, OFF-SEASON SAVINGS now In effect,

Sold direct to keep prices down—would have I O Mr.
to be at least $125 higher if sold ordinary I O Mrs.

CLIP AND MAIL THIS COUPON TODAY

Automutwa-hcrfe engineering — precision
gears, tapered roller bearings, no chains to

ways! 0 Ms. ==

Comes with our famous no-time-limit
promise to you!

Will GREATLY increase your gardening joy!
£1979 Garden Way, Inc,

Address

Box =

City

State Zip
T T (I S SE— —
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SUPER LIGHTS

Now smaoth gets smather
and even lower in'tar/

A light menthol blend gives low “tar’
smohers the smaoth taste they want.
Never harsh tasting. Now you can

make the smath move lo < : s ’
KODL Super Lights, =

e
o 1

[ Warning: The Surgeon General Has Determined
That Cigarete Smaking Is Dangerous 1o Your Health,
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Cotter-pin puller

This cotter-pin puller is made of a
7-in. length of 5/32-in. steel rod
hammered to shape, and a -in.-
dia. x 1-in. handle with an axial
hole bored in it. The rod tip is
hammered so it spreads into &
head to secure the handle. You
can remove pins three ways:
Hook the tool end in a cotter-pin
eye and pull on the handle; slide
bar handle back and forth to
produce a hammering action, or
strike light blows against the
handle with lever-jaw pliers as
shown.—Walter E. Burton

Cord and wire hangers

—

Hooks eut from coat hangers and
stapled to a shop wall with heavy-
duty staples make excellent
hangers for small ropes, wire and
electrical cords.—E.V. Reyner

Working with acrylic

If you have trouble removing pro-
tective paper from sheet aerylie,
apply denatured aleohol to sim-
plify the job.—Robert Stuman




ng fireplace

rgt‘atﬁ'.s';asy makc

Do-it-yourself fireplace cover, made of easy-to-work alu-
minum, offers energy-saving and salety advantages.

his easily-made fireplace cover
prevents heat loss up the chim-

ney. It's a boon to those who hate to
o to bed with the damper left open.
To make it vou'll need a metalwork-
ing vise, hacksaw, tin snips, portable
drill, file, 1-in. or larger C-clamps,
centerpunch and model No. K111
Pop Rivetool with a tapered nose.

The materials listed are for a fire-
place up to 24x34 in. If yours is larg-
er, you can create a cover of two or
three panels and use vertical bars
{like battens) to conceal the joints.

Cutthe aluminum bar stock with a
hacksaw (coarse metal blade). Alu-
minum sheet can be cut with tin
snips. Lay out the serolls on parts C.
To start a seroll, clamp a ¥-in. tip of
the bar in the vise and bend. Next,
install the slotted pipe in the vise
{see photo) and complete the bend.
Taper tips slightly with a hacksaw.,

After scrolls are made, grip the
straight part of C in the vise—where
it will bend at a right angle (near the
bottom scroll). Hammer the bar as
you bend it. Repeat on second bar.

Make the offset bends on parts B
as shown, Cut and bend tabs on
pieces D, Lay out the frame, check it
for square and apply C-clamps at the
four corners. Loecate, center-punch
and drill the corner holes, Assemble
temporarily with stovebolts. Next,
mark and drill evenly-spaced rivet
holes. Align the sheet with the bar
frame and clamp. Use holes in the
bar stock as a guide to drill rivet
Dasign and exsculion: Curran A Johnson

To make [ig for bending scrolls
in bar aluminum, cut slots In
one end of %-in-dia. pipe;
clamp pipe in vise. Reposition
bar as needed to shape. Test on
scrap to see how bend occurs.

1/4" DFFSET ON ‘I
BOTH ENDS OF 8

f -
& j L?ﬂf'*ﬂnf rl;}\;';:lnn_mnt

CENTER-PUNCH THEN BORE

216" DA, HOLE (8 PLACES)

MATERIALS LIST—FIREPLACE COVER

Key Mo Sire and desoription [use)

A 1 Loather graen smboased shesd aluminum "
lsaa than aach o.d of reme (oover)

B 2 Y x 1" aluminum bar; leagih equal 1o width
ol fireplace apening pus 2

c 2 Ve x 1" aluminum bar; lenglh squal 1 haight

ol ireplace apaning plus 1°, plus @° (lap
seroll), plus 217 [battom seroll)
2 Vo1 x 7 aluminum bar (back fool)
(&8 reqd,] W -din. x W Pop Rival
(a8 reqd.) small Snap Cap o Nt rvel
(m8 reqd) Small Snap Cap washer
{8 reqd.) Backup plates to it W-dia rivels
] B-32 & W" rh sloveball
6  large Snap Cap io § bolthead
8  large Snap cap washar
L] B-22 nuk
Mlinc.: 00 stedl wool, minedal spinta, mélal primes and finish
coal (such as Fusiolum),

FRL=IomMmD

holes through the sheet. Perma-
nently assemble corners; rivet sheet
to the frame. Finally, attach D,
File edges. Clean with steel wool
and mineral spirits. Use metal prim-
er and finish. Apply Snap Caps. "M

. .
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Car Stereo
Catalog

Get Yours Now!

* 84 pages of photos, commenis,
and the best possible prices on
over 200 car stereo products!

* Dimensions charts, fitting charts,

and installation *‘how-to"'
articles!

* Only published source of accurate

and comparative product speci-
fications!

* The finest brands, including
Blaupunkt, Clarion, Craig, Con-

cord, Jensen, Marantz, Motorola,

Pioneer, Sanyo, and many more!
B‘-l-rul now lor your FREE catalog. 'We'll rush it

by lirst class mall. or il you can'l wall,
all our Inll-lru WATS lina:

800-446.1506

In Virginia call (800) 552-3961

Month
ﬂm
Piodidie 6 i
KE-2007 in-cnsh
AMIFM Cansels
G Bleved
leambusing @lod.
renic uning and
Figh lidalily spocdicaiions
ard Ponees TS0 8% ° three
WY BpBRRGTE wah sponénial homs

'
Y ES ®  Send me my FREE copy of the
famous CRUTCHFIELD Car Siereo Catalog!

Nime
Addres
r._'l.l:'f_

Siate

| Crunchfield Park, POy, Caller |, Depariment W
Charlottesville, VA 22906
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G A Tha Vacu-Flip visa, priced at $10, mounts by suction. You can carry it to a
project, then quickly secure it to a horizontal surface such as a dask, countertop
or benchtop; or attach it to walls and other vertical surfaces. Iis jaws open toa 2-
inch width; they rotate 3607, then lock in place. Wilton's clamp-on vise (insat),
$8, features a clamp for positive mounting. It has a hom-type anvil, dual slide
bars and jaws with a 3-inch capacity. Both vises are avallable at hardware and
depariment stores. Witton Corp., 2400 East Devon Ave., Des Plaines, Il 60018,
makas tham.

B Glass fiber ceiling panels are from the Owens-Corning “natural series.” The
dasign at left s Ambalik, which comes in amber tones. On the right s Cana,
which blends with raditional as wall as contemporary decors. The panels, which
cost 40 cents par square foot, are sold at lumberyards and home center stores,
They're backed by a 10-year warranty against warping by Owens-Comning
Fiberglas Corp., Fiberglas Tower, Taledo, Ohio 43659,

C The Geminl 2000 wood-burning, forced-air furnace Is rated at 85,000
B.T.U.5 per hour. It's large enough to heat most medium-size homes. Turbulent,
high-temperature combustion is achieved by forcing air from the inducer fan
through a bed of burning wood. Furnace requires tending only two or three times
a day, according to tha company. Output is controllad by a tharmostat. An axist-
ing gas, oil or electric furnace can be used as a backup systam, Tha unit is
priced at $900 by Gemini Systems Inc., 620 Eliot Ave. 5., Rush City, Minn.
55069,

D You can affix this antistatic button with sell-adhasive backing wharever con-
vardant to prevent static shock. A finger touch on the “ant-statz” button draws
static electricity away from your body, the maker claims. Light swilches, televi-
sion sats, dashboards and door knobs are objects on which the button can be
halpful. Three buttons per pack are priced at $2, Nan-San Industries, 70 Birch
51, North" Abington, Mass. 02351 makes il.
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can PRY OFF ...

This Qne Low-Cost Power Tool—

SAWS to desired Width...

PLANES to desired Thickness. .

MOLDS all popular Patterns...

—All at once or separately. .. All By Fuwar Faodf

The Only Complate mfwﬂﬂmﬂMMImf

FMTM ﬂuﬂm...mauu:wmrmmnmm
monay. With nndinﬂarum a-hrl lumber prices
ermﬂh rql.ink.lr

cost rough lumber hﬂnhighvafwarimmswdunpﬂmpus
ongueandrcone. .. s popes patsme. Omer Belsaw operaions
ar Belsaw oper
are making cases 1nr grl%r clocks, furniture, picture rames,
“ihﬂdng. bee hives, bed slats, surveying stakes... all kinds of

Bulit For Pros. .. Priced For Home Craflsmen. . . it is engineered
and built to industrial standards, but factory-direct selling keeps the
price low. Handles tough oak and walnut as easily as , and so
simple to operate even beginners with no experience can use it.
With just this one low cost power-feed maching
In a corner of your garage or basemenl, you're
set up o supply lumberyards, cabineimakers,
carpenters, remodelers, contraclors and
hobbylsts in your area with custom-planed
lumber, trim, molding... ALL of their
miliwork requirements. You ean supply ple-
ture molding to arl shops, hardware and de-
partment stores, or sell direct lo Iraming shops.
All standard patterns are available Irom stock, or
we'll custom grind a knlfe o your own special
design or sample.

Does The Belsaw Pay? YOU BET!
READ WHAT OTHER BELSAW DWNERS SAY:

A Good Investment ® Roben Sawyer, Roseburg, Oregon: "/ be-
* lieve that the Belsaw ix the best investment [ ever made. I've been a
planer man for vears and am now retired, The Belsaw has earned me
over 360,000 extra income in the past eleven years."

Stan
Your Own
Business'
Eam Extra
Incame

Right At

Homae.

Pays For Itself ® R, 5. Clark, Springficld, Ohio: "1 boughr a batch
of walnut in the rough, and after planing it on the Belsaw | figured up
the money [ had saved. i was enough fo pay for two-thirds the cost of
the Planer. It really doex a good job.""

More Than Expected ® Stephen Schultz, Orangeville, Penna.:
""This machine pays for itself by making money ouf of serap boards.
1t ix a very well built machine and [ confess it is more than | expected
Jor the price. It does everything you say it will."'

. And Belvaw Is The Choice Of Professionals;

“I recommend Belsaw's Planer-Molder-Saw as the most useful
shop toof thar any erafisman could own. We use ours every day in the
‘WorkBENCH model shop, and couldn't ger along withou ir."

JAY HEDDEN —Editor of WORKBENCH Magazine

Belsaw In Your
gwn Shop On Dur

Mail Coupan Below

For Complete
Delails!

You Take NO RISK! The Belsaw
Is Backed By Our Exclusive 100%
Guaraniee of Satisfaction:

# ""Try the Belsaw in your own shop for a full 30-Days
and put it to work for you. Give It a thorough test and
make it prove that it can do everything we say it will
wse it just as much as you want. Then if you are not
completaly satisfied, just send it back and we'll return
every penny vou sent. And YOU are the sole judge!
There are no questions asked . ., there are no fine
print 'use’ charges. Our flat guarantee ts that YOU st
be J'EHJ % s-uﬁ.:j’:r:'d or g..-ou et yuur mrrncg. ba.:lu.

W VO
Turn Lulrs Tima
Intd
il mira bsc o
e A 1)

Just Mail Coupon . . .

Book with
tacn and
Hull derails
.o RUSH COUPON TODAYI

ACT” NOW!

Coupon
Brings
Full Detalls!

I coupon has b BELSAW POWER TOOLS Co.
mteard oith name 900  Flold Buliing
itvnal udelress o Kansas City, MO 84111

BELSAW POWER TOOLS Co.
#00J, Fiold Bullding
Kansas City, Missourl 84111
[ YES, please send me the FREE Bookler | "
that pives me complete facts abour Belsow's
Planer-Molder-Saw and full devalls on how
I can qualify for a 30-Day Free Trial rght

in my own shop. | understand there s No

Cbligation and that No salesman will call,
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HOMEOWNERS' CLINIC
QUESTIONS ANSWERED

Sweating basement walls

Sweat 18 forming on the inside sur-
faces of three basement walls in my
brother's new home. There's even a
puddle of water forming in the mid-
dle of the floor. The fourth wall is
exposed entirvely on the outside, with
no landfill against it. This iz a new
howuse, and he would like to have a dry
basement. The building inapector
says this is common in homes built
in thia area, as the warm basement
walls and cold earth cause sweating.
What do you say? —Joseph Feneck,
Brentwood; N.Y.

Without seeing the actual condi-
tion, it sounds more like moisture
seeping through block and joints
than sweating. The faect that one
wall is exposed indicates that the
home is on sloping ground. In this
situation there's always the possi-
bility that water is running downhill
and hitting the foundation walla,

You might try regrading around
the base to divert water away from
the wall and adding splash blocks to
your downspouts. If this doesn't
help, adding a membrane water-
proofing and drain tile is, perhaps,
the one certain cure. As your broth-
er's home is already built, it may be
best to employ a reliable contractor
with a small backhoe to do the dig-
ging. (See “Musty Basement,”
Homeowners' Clinie, page 70, May
"78.)

I eannot stress enough the impor-
tance of this work to anyone contem-
plating building & new house. At
that point, the cost is relatively low.
Damp basements are high on our
lists of reader letters.

Watch for a feature story on solv-
ing wet basement problems in an up-
coming issue,

Shower curtain woes

How can I keep water from spilling
out around the shower curtain while
I'm taking a shower? | don't want
glasas doors.—R. Weber, Weal Mil-
ford, N.J.

The shower curtain must be hung
with the ends looped inward, forcing
the curtain to hang inward. Caution
the family to make certain that the
curtain is always inside the tub,
with ends tight against the walls,

More on insulating glass

James F. Effinger of the Sealed In-
sulating Glass Manufacturers"
Assn. has more tips on insulating
glass. (See “Condensation in Insu-

lated Glass," Homeowners" Clinie,
page 23, Mar. '79.) If you're replac-
ing insulating glass or converting to
it, check the following:

1. The glazing compound must be
compatible with the sealant (see
drawing). This is especially impor-
tant if, as in the drawing below,
there is no optional metal band
around the edges of the glazing.
Without this metal band the com-
pounds can seep together, Check
with your glazier when you make
your other purchases for glazing
recommendations.

2. The sealant shouldn't rest in ae-
cumulations of water. Bore weep
holes in the frame before setting the
glass. Use special spacers made of

GLASS ==

AlR SPACE

GLAZING
COMPOUND ™

OUTSIDE
WINDOW LEDGE

i e SEALANT
T 1A ]k 8

SPACERS POSITIONED

AT 5" INTERVALS

WEEP HOLE IN AREA BETWEEN SPACERS
ALONG OUTSIDE WINDOW LEDGE

Weep hole drains water off glass ssalant.

synthetic materials to isolate the
glass from the wood frame. These
may be purchased at a glazier.

3. The sun's ultraviolet rays could
destroy the seal rapidly. You can
combat this by installing a larger
atop, as shown, or by applying a bead
of caulking between the edge of the
atop and the glass.

4. Obtain complete installation
instructions from the manufacturer

Da you have a howme maintenance or repair protdem?
Send it o Homeownars' Climic, Popular Mechanics,
224 West 57th 51, New York, N.Y. 10079, Lefers
cannal be answered indvidually, but problems of
wide interast will be discussed /n this column. For
morg home repad and maintenance help, got PM's
Home Care Guice, $4.95 posipald. Send ordar(s) fo
PM, Depr. HOG, Box 1074, New York, N.Y, 100718,

prior to building the new frames for
a conversion job.

Low-radiant heat for doghouse
The plans I have for building a dog-
house state that low-radiant heat can
be wsed during the cold winter
months. Just what is meant by low-
radiant heat and where can I get the
required parts?—C, Maynard, Car-
teret, NJ.

This type of heat radiates directly
to objects: it doesn't have to heat the
air surrounding them. Low-radiant
heat is usually supplied by electriec
eables in the floors or ceilings.

To protect the cables from damage
by the animals, lay them in a bed of
sand over polyurethane insulation
and vapor barrier, followed by a
minimum 3 in. of conerete,

Some cables can be laid directly in
the concrete, but insulation is still
required to keep bottom heat loss to
aminimum. (Use Styrofoam panels.)
Temperature controls are required.
Protect all wiring in the conduit so
your dog won't chew it.

For further information, write:
Easy Heat, Engineered Heating
Products, New Carlisle, Ind. 465652,

SERVICE TIP

Although cold waather concrating Is normally
associated with commercial buildings, sub-
ways and the lika, homeownars don't have o
wait until spring to do concrete wark, provided
guidalines are followed.

For example, you can keep subgrades and
forms from freazing. Cover tham with tarps and
elther straw or hay. (Concrete placed on frozen
ground will settle as the ground thaws.) Haat
the concraete mix to assure that lumps of frozen
aggregate are not present.

Protect the placed concrete from freezing
prior to its setting. Additives such as High-Ear-
ly-Strength-Cament are somatimes used to re-
duce the time that freeze protection s re-
quired,

For a brochure defining proper mathods of
cold weathar concrate work write: R.D. Mac-
Lean, President, Inland Cement Indusiries

Ltd.,, Box 2555, Main P.O., Edmonton, Alta.,
T&J 2T1. ™
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g Extraordinary Offer to introduce you to the benefits of Membership in

‘HOW-T0 BOOK CLUB

(up to 9 books) of the 24 fine for
selections on this page ALL
(values to $125%) for only

take
any

with a Trial Membership in the Book Club that guarantees to

99

SIX

| COUNTS AS ONE B0 —

| i save you 25°: to 75° on a wide selection of how-to books.

Ji0-3 |EI p~=Carpentry For

Budlgdess [58.95)

'ARPENTRY

your OWN

S55/M62-TO8 p. Major Ap-

pliance Repair Guide & .
Microwave Oven Service & BB
Repalr |($20.50)

BET-140 p.—Elscirical Hand- |
book far AVe, Campers, Vans,
Boats & Trailers [§7.99)

KNWES

#7202 p. H:I'Il T-I:I Fl‘l:llr
Small Gasoline Enginas—
Ind Edition ($11.85)

Facts About Club Memharshtp

@ The & intraductory selections of your chéica carry publish-
ei's retail prices of up to 3125.50. They ate yours for anly 99¢
Pee &l 8 (plos postage and handling) with youd Trsl Mt -
ship @ You will receive the Clab Mews. describeng the current
election. alternales and olher offenags svery 4 wetks {13
Timves & yiear) @ I you wasd 15 selection, do sethisg. i will b
sant bo you automatically. M you de mod wish o receive the
selection, or i yow want to order one ol the many altemales
oifered, you simply give ingbruchions on the regdy ferm (and in
ik envelope) peowsded, and return 11 10 ws by the date
spocibied. This date allows you st beast 10 days in whach fo
eabarn the form. If, Because of Lade mail delivery al the Cluls
MNawa, you do not have 10 days 1o make o decision and so
receive an urwanted selection, you may nefurn it ol Club
wpense @ Ta complabe your Trigl Membership, you need nly
buy feur addilional manthly sebecisons oo albérnates during the
next |2 months. You may cancel youwr Membership any teme
alter ¥Ou purchase (e fowr books @ AN books —including
Ahe Iefreductony Oifes — e Pully returnable adter 10 doys if
you e nol completely safishied @ Al books are oMered ot low

pummiser's Bibie ($10.95)

HOW 10 mih
(OUR OWN

fDIJIIT, AS ONE Elﬂ'l'lh—

§ 910/1008-742 §.—How 1o

= Make Your Own Built-in Fur-

nétiere & Woodworking With
'Srrapn {520 .80

4 J06-240p —Cou

i loris—The HNew Homes-

J,, 1“5-& s Handbook [§14.95)
W =11")

1138-224 p.—Buyer's Guide
T Evesryihing Elscironss For
The Home [58.95)

The Clant
Book of dAxd's &
OFf-Road Vehicles

2049400 p.—=The Gianl

wie Book of 4 = 4's & Of-Rosd

Viehicies (512.08)

l’ et us send you your choice of & of these 24
J practical book selections as part of an unusual
offer of a Trial Membership in How-To Book
Club,

Here are quality hardbound volumes, each
designed to help you increase your know-how,
save you money, and make your leisure hours
mare enjoyable. Whatever your needs, How-To
Book Club offers books you can put to im-
mediate use and benefit,

This extraordinary offer 15 intended to
prove to vou, through your own experience,
that vou can keep up with new books, and save
while so doing! As part of vour Trial Member-
ship, you need purchase as few as four books
during the coming 12 months. You would proba-
bly buy at least this many anyway . . . without
the substantial savings offered by the Club,

To start your Membership on these attrac-

HOW-1T0 BOOK CLUR, Blue Ridge Summil, Pa, 17214

'IIITII,IH Ii‘l

L] 1087-102 p.
Telephones (37

apovt
| Tel

-
s L
==t

an

1128-252 p—How o Make
Horne Electricity From Wind,
Wiader nred Sunshine [§9.95)

HOW TO
BUILD YOUR OWN
UNDERGROUND HOME

4772512 p.—~TWD BOOKS
1M ONE BINDING—How 10
Bulkd Your Undarground
Home & How 1o Build Adobe
o Houses, =G (524.90)

FOR

- A1l Aboul -
ﬁ P—
; How To Bubld
il fsdohie Mousoes
-
-
= e

HOW TO REPAIR

CLOCKS
f B o e

478188 p—Money-Saving §
Anawers 10 Your Car Core
Cuendlons (§7.95)

MONEY:-SAVING,

ANEWERS 10 YOUR:
L ANSWE e,

g 101 ]
B Handbook of Elscirical Wir- 5 1|l=

r;.‘“ CARE ﬂ-ut &

“

Tha Master

N ing (§10.95)

1134448 p.—Tha
worker' s Purniluie
gtructionMepair Bebde |514.05)

HOW-T0 BOOK CLUB

Blue Ridge Summit, Pa. 17214

Please open my Trial Membership in HOW-TO BOOK
GLUB and send me the 6 selections circled below. |
understand the cost of the books | have selected is
only 99¢ for ALL B, plus a small shipping charge. If
not delighted, | may return the books within 10 days
and owe nothing, and have my Trial membership
cancelled. | agree to purchase at least four addi-
tional books during the next 12 months, after which
| may cancel my Membership at any time.

340 386 394 555/962 867 906
910/1008 914 917 974 978 1006
1018 1097 1101 1128 1130
1134 1138 1140 1168 1226 2049 4772

Member prices ples a small pestage and handling tive terms, s-u‘_nph.' !‘:IE_ out and xm“_'ii the coupon [ F T T — Phone __ —a
charge @ Continuing Bonus: If wou contenun atter this Teial today. You will receive the 6 books of vour

Membership, you il earm o Dividend Carlificate lor ewiry choice for 1[’-&3}' il.'l.li]:lt'l."[il'.ll"l. YOU NEED Address__ — — =
Book you purchase. Theee Certificabes, plus payment of the SEND NO MONEY! If not delighted, return the

nominal sum of 5159, will entitie you 12 & valuable Book books within 10 days and your Membership will Gty S
Divedend of your choice which yeu may choase fram a special be cancelled without obligation.

ligt peoweded Membirs State__ _— o

(¥aad hor new Mambars or nnll Frl-lrl and Canata add 1575 PM-180




FUTL BELECTON

To begin with we've introduced
a new Dual/Fuel System, a timely
option that lets you switch your engine
from gasoline to clean-burning,
readily available LP gas. You have miles
of extra driving range at the touch
of a knob on the dashboard.

WINNEB!

We have plans to make your money g¢

mileage in a Winnebago. There's Check them over, then look up yol
Winnebago construction, solid, safe and Winnebago dealer. He's in the Yel
long-lasting. There's Winnebago Pages of your phone book.

service, available coast to coast across

North America, even in Alaska.

E:ngﬁ 11:2};-2 Er::hagﬂ's traditionally w ' ." .. ‘ aﬂ

But that's not the only reason You'll see more important Winn Industries, inc.
your motor home dollars buy more Winnebago “extras” featured below. Forest City, lowa 504386,
Durable, Power brakes Quality-made
custom-tailored and power steering name brand
upholstery for easy handling, appliances,
Thermo-Panel ™ and curtains.

walls are
strong, hght,
excellent insulation.

Strong Thermo-Steel”
frame has passed
tough crash tests.

Rugged Dodge or
GMC motor home
chassis and engine.
Permanent-mount
LP gas tank with Custom-built all
leak detector, wood cabinets.

Long wearing easy-clean

carpeting throughout.
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PM puits you in the driver’s seat of...

- 2

Before you slide behind the wheel of your next new car,
here's what you should know about the road ahead.

by Michael Lamm west coast enimor

EMERGENCY-WARNING BASIC VEHICLE MECHANICAL AUDIO
FUNCTIONS OPERATION FUNCTIONS WARRMIMNG

CHRUISE . I }Ir CLIMATE
COMTROL e = CONTROL

L
TRANSMISSION
MODE

STaALK
COMTROL
Dashboards in the y g \
‘80s will group instru- | o ETALK
ments, and standard- CONTROL
ize placement and | f
operation of controls.

f yours is the aver- S —— Detroit —the entire world

age American family, you —— auto industry, in fact —is now
: d your relatives will very likely ' locked into the CAFE struggle. CAFE
- y three, four, maybe half a dozen new cars stands for Corporate Average Fuel Economy:

during the decade ahead. : Each major automaker's No. 1 priority has
What will those 1980s cars be like? Longer? become fuel efficiency. With the government
Lower? Sleeker? More powerful? Not likely. mandating a 27.5-mpg fleet average by 1985
Smaller? Lighter? More fuel efficient? Bet- and around 30 mpg by 1990, all carmakers will
ter handling? Safer? Slower? More plasticky? have to work furiously just to keep up.
More expensive? Yes to all those questions. Will it be expensive? You bet it will! Ameri-

PM oarty: Harry Bradley



can Motors board chairman Gerald
C. Meyers estimated recently that
it'll cost $110 billion worldwide to
meet government and market de-
mands by 1990, Chevrolet's chief
engineer, Lloyd Reuss, ealculates
that it now costs Detroit one billion
dollars for every half mpg gain in
fuel economy. And as inflation
rises, 50 will that figure.

But while you will be paying
more, you'll be getting more value
per dollar—you'll save on gas, in-
surance and maintenance, and
perhaps save your life in the event
of an accident.

“Between now and 1985," a Gen-
eral Motors spokesman told meina
recent interview, “we plan to redo
and resize every car line we pres-
ently produce.” Ford and Chrysler
said the same, and even American
Motors has some surprises up its
sleeve,

Weight is the enemy

Before I began thiz article, 1
talked to a number of Detroit engi-
neers, designers, product planners,
supplier reps and manufacturing
personnel, All agreed that cars will

On the seats of a typical sporty car of the
80s (right), a thin aluminum shell saves
welght, while automatic three-point seat-
belt system complles with new standarda.
Aerodynamics will play an Increased role
in Camaro styling: smaoth, polnty noss
and clear covers over the headlights.

'82 CAMARO: FLUID CONTOURS
AND FLUSH WINDOWS

change more—and more rapidly—
during this next 10 years than in
any decade since the automobile's
infancy.

Different? Yes, cars will be very
different by 1985; even more so by
1990, with different materials,
more electronics, more diesels,
more turbochargers, some electrie
vehicles by mid-decade; maybe
even some gas turhines by 1990,
Detroit sees world petroleum sup-

plies adequate to support a grow-
ing auto industry through at least
2000 A.D, After that, who knows?
American cars will continue to
shrink and shed pounds. They have
to meet federal CAFE standards.
Each of the Big Four carmakers
must hew to a corporate fleet aver-
age that rises 2 mpg every year
through 1983: 22 mpg in 1881, 24 in
1982, and 26 in 1983. Then the law
levels off to 27 mpg for 1984 and

7o POPULAR MECHANICS
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FORD'S FWD ERICA

Ford's mew code-
name Erica will re-
place dated Pinto and
Bobeat in 1881. Erica
will borrow several
parts from German-
made Flesta (no
longer to ba imported),
such as front doors.

27.5 for 1085, After that, it's likely
the regulations will call for annual
half-mpg improvements, reaching
30 mpg by 1990,

By 1986-87, the average Ameri-
can car will be a four-passenger se-
dan with front-wheel drive, a croas-
wise VB engine that might be a die-
sel and might be turbocharged.
It'll stand on a 98 to 100-inch
wheelbase, will weigh around 2600
pounds, and probably be a liftback
or hatchback.

Does that sound a lot like GM's
1980 X-car? Absolutely. The X-car
represents the archetypal model of
what American cars of the 19808
will look like and be like. Detroit
will build smaller and larger ver-
gions of the X-car—and mostly
they'll be smaller.

Yes, the six-passenger American
automobile will survive. It'll be
shorter and smaller on the outside,
a lot lighter, have a V8 and fwd,
and room for six plus luggage. By
1985, only 20 percent of American
cars will be six-pasenger, and the
price gap between large and small
automobiles will become greater.
8o if you need space for six people,
better buy that big car soon.

Lighter-weight materials
Weight reduction will result
from a combination of downsizing
and material substitution. Use of
lightweight materials—reinforced
plastics, high-strength steels, alu-
minum, magnesium—will increase

during the decade.

We already have reinforced plas-
tic tailgates on some 1980 Olds
wagons, plastic hoods
for Ford vans,

R R fli
llii.l.L.IL'l‘-:J"‘*;lll"-l-'u“. -

fiberglass-reinforced nylon oil
pans on Cadillac engines and su-
perstrength rear springs on Cor-
vettes. PPG Industries says it's de-
veloped a single-leaf plastic rear
spring that'll show up on several
1981 models. This spring weighs 8
pounds and replaces a 45-pound
multileaf unit.

Injection-molded plastic front
fenders (called “friendly fenders")
are currently being tried on 1980
Ford Fairmonts and Mercury
Zephyrs. Chrysler now uses nylon
heater-core end tanks in several
car lines. GM's X-cara employ plas-
tic belts to roll windows up and
down. We'll see plasties put to even
more innovative and unexpected
uses in the "80s.

Frank Daley, director of GM's
manufacturing development staff,
sees the composite 1985 car as
weighing 2870 pounds dry, with 240
to 300 pounds of plastic, 200 to 240
pounds of aluminum, 300 pounds of
cast iron (principally in the engine
block) and 1700 pounds of steel,
That adds up to about 100
pounds more than the
current X-car and
200 pounds more

JANUARY 1880




than the composite car | envision
for 1986-87.

High-strength steel (H88) is an-
other up-and-coming weight-saver
of the future. It allows thinner
gauges, but doesn't compromise
strength. Detroit needs to work
gome bugs out of HSS manufactur-
ing technigques, but wheels, side-in-
trusion bars, bumper reinforce-
ments and blades, hinges, suspen-
sion members, plus inner and outer

differential housing, the Eagle's
transfer case and Buick's rear
brake drums.

Ford has begun casting magne-
sium for several small parts like
key locks, mirror mounts and vacu-
um housings. Ford is also pioneer-
ing the use of graphite-reinforeed
plasties (GRP), The company has
made everything from experimen-
tal driveshafts to experimental
fender panels from GRP.

1983 OLDS DELTA: FWD FOR
FULL-SIZED CARS

Second phase of GM downsizing starta in
1983 with full-size cars like this Olds Delta
88. Wheelbase goes down 5 Inches,
weight 400 1o 600 pounds. Turbocharged
V&, front-wheeal drive will be standard.

body panels, can be produced and
are being made from HSS even to-
day. More applications will follow.
Aluminum tends to be expen-
sive, but you'll be seeing it used
mare. Cadillac is working on a 250-
cu.~in. aluminum V&. Today, you'll
find aluminum hoods on 1980 Lin-
colns, some Bonnevilles and Olds-
mobiles. Aluminum wheels grace
several Chrysler models, Camaros,
the sportier Buicks, some Jeeps,
Thunderbirds and Cougars. Poly-
cast wheels (urethane bonded to
steel) will probably wane because
they're inherently heavy, but alu-
minum and perhaps all-plastie
wheels will replace them.
Aluminum is used for intake
manifolds on a number of engines;
also for seat pans, radiator sup-
ports, bumper bars, the Corvette's

nals the minicomputer, which can
change carburetor settings, igni-
tion timing, idle speed and ex-

haust-gas recirculation (EGR)
flow.
I'm oversimplifying, because

added sensors signal engine tem-
perature, manifold vacuum, erank-
shaft and throttle position, baro-
metric pressure and more, The
minicomputer can thus compen-
sate for a cold engine, altitude, ac-

The first practical application of
GRP by Ford came in 1000 1980 air-
conditioner compressor brackets
on four-eylinder engines. Each
GRP bracket weighs 29 percent as
much as its iron counterpart. GRP
and magnesium are guite expen-
give, but as technology and their
uses inerease, prices will come
down.

The revolution in electronics

Detroit's other great challenge—
besides boosting gas mileage—
centers on cutting exhaust emis-
sions. Auto engineers have already
reduced unburned HC and CO by
86 percent and NOx by Té percent
below precontrol days,

Assmop standards toughen, car-
makers will rely more on the micro-
processor and minicomputer. Ford
and GM three-way catalytic con-
verters work best when the carbu-
retor delivers a fuel/air ratio of
14.T:1. Sensors can sniff an en-
gine's exhaust, and if one deems
the exhaust too rich or lean it sig-

celeration, and g0 on. It can also de-
termine optimum shift points in an
automatic transmission and lock
up the torque converter,

Ford presently uses what it calls
the EEC-III emissions-control sys-
tem, while GM uses the C-4 system.
AMC, International Harvester and
Checker buy their smog technolo-
gy and some hardware from GM.
Chrysler recently got permission
from the Department of Justice to
examine samples of GM's C-4 sys-
tem and will probably go that way
in the future.

As you know, the cleaner an en-
gine's exhaust, the greater its fuel
consumption. So engineers are
faced with a double dilemma. They
have to bring up mpg while redue-
ing pollutants. Multiple sensors,
the microprocessor and the mini-
computer are their best weapons,
because fuel/air ratios and ignition
timing have to be precise,

The computer could regulate a
fuel-injection system (f.i.), which

(Piaasea turn to page 126)

72

POPULAR MECHANICS




SMNOW PATTERN

MORE SAFETY DESIGNED IN \ HIG H

PEAFORMANCE
b S PATTERN

- T
f - i ¥ _.-'. . X '\.I
| S 3
/ ‘. . - . ~ 5 W _STANDARD
i - - ; -
- i) — . 4 1
-:l b 4, 1 'l"

/N '-II PATTERMN
.lII »

Cars of the mid-"80s will show a general move toward “organic
styling"": Contours will be subtly rounded to improve aerody-
namics. Tires will be narrower and lower in profile to lessen roll-
Ing resistance at the expense of a smooth ride. Partial belly pana
(top, laft) will reduce drag and thereby Iincrease fusl mileage.
High-intensity panic-stop light is mounted on deck lid above the
license plate. Multitread tire (top, right) enables driver 1o select
tread pattern best suited for his particular driving conditions.
Patterns come on separate “bands.” To Install a tread, you sim-
ply drive over a band. New “run-flat" tire (above) will have a 100-
mile range at 40 mph. It eliminates the spare tire to save
welght.

MID-'80's: ELECTRIC CARS AND la_”Aiu'S AT LAST

Electric cars that are presently 7
being developed include: a two-
seat commuter made by GM
(front), a four-seat hatchback
coupe by Chrysler and GE (mid-
dle) and a minl-van by GM.
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The little caboose that does

When federal regulations required rear-
end lighting on ils cabooses, the South-
ern Railway decided to use solar cells 1o
provide power (bottom). It turns out that
the solar system is cheaper than conven-
tional types, and the cost is still dropping.
This isn't Southarn's first brush with solar

power; they've been using a similar sys-
tem lo power crossing signals since 1974
(below). Such installations require little
maintenance and are economically at-
fractive, especially in remote locations.
Southern may try other solar applications,
like heating train workers' dormitories.

Y

Pipe finder

The maze of gas lines, electric cables and
sewers that lurks beneath most streets
can pose great danger if there is excava-
tion nearby. Location maps are often in-
accurate because of shifting soil. Electro-
location Ltd. of England makes a device
to help find these lines (above). It detects
electric cables by their magnetic field. A
saparate transmitter is used to detect
metal pipes in the samea way by sending a
signal through them (top). Sewer drains
are mapped by tracking a small transmit-
ter floated through. Signal peaks are said
lo be so sharp that two lines close togeth-
er can be distinguished. Accuracy is =5
cenlimeters al one-meter depth.
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Implanted pump

An implantable insulin delivery system
has been tested on dogs and awaits test-
ing on humans. The device, comprising a
small battery-powered pump and a reser-
voir of concentrated insulin, is about the
size of a pocket watch. A self-contained
timer administers frequent, steady doses,
a signaling device can trigger extra insulin
if needed. The unit is intended to imitate
the natural insulin secretion of the pan-
creas. Long-life batteries will recharge via
transformer without surgery, and insulin
will be refilled by injection into a self-heal-
ing reservoir. Researchers emphasize
that the device will not be marketed for
several years.

Pop top

So-called secondary accidents occur
when drivers happen upon a previous col-
lision without adequate warning. A police
vehicle on the scene may flash a warning
beacon, but it might not be visible, espe-

cially below a dip in the road. This British
device telescopes 15 feet, it necessary, to
provide better viewing of its blue flasher
at greater distances. It retracts to a more
conventional height for most purposes.

Pushmi-pullyu

Faced with the possibility of serious con-
gestion in the Welland Canal, the St. Law-
rence Seaway Authority had to choose
between increasing traffic efficiency or
building a new canal (at acostof 510 6
billion dollars). The experimental ship
shunter shown here may help boost traffic
capacity by 20 percent or so. A shunter is
a floating platform with a 3600-hp, trans-
verse-mounted engine. Driven off each
end is a fixed-pitch propeller that can ro-
tate 360°. One shunter on each end of a
ship could yield faster fimes through
locks, improved navigation in bad weath-
er and more accurate traffic scheduling.
Early test results have been promising.
The use of shunters could defer the need
for a bigger canal until the year 2000.
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'Here are the latest in buuld-your—own flymg machines from vintage

by Sheldon M. Gallager and Howard Levy

I f you harbor a secret Walter Mitty
dream of donning helmet, gog-
gles and a long white scarf, strap-
ping vourself into a gleaming fight-
er and roaring off into the wild blue
yvonder, the dream may not be so far-
fetched at that. You can build your
own fighter—the romance and nos-
talgia of historic warbirds are show-
ing up more and more on the home-
built scene. Other new homebuilts
offer a variety of intriguing designs.
The trend for the '80s is toward inno-
vative shapes, simplified construe-
tion techniques and advanced engi-
neering.

Your fighter may be a scaled-

down replica of the real thing, but
the thrills are full scale. The sleek
blue Corsair below is a half-ascale
copy of the famous “bent-wing" F4U
Navy fighter of World War I, one of
the most devastating prap-drwen
warplanes of all time. The reprodue-
tion, following the original's grace-
ful inverted gull-wing design, iz one
of a series of authentically scaled
warbirds being déveloped by War
Aireraft Replicas, whose initials ap-
propriately spell WAR.

The Corsair shown here was built
by Fred Bauer Jr. of Winona, Minn.,
at a cost of about $9500. Powered by
a 108-hp Lycoming, it has a top

Mini-sizad F4U Corsair, hall-scale reproduc-
tion of herolc “bent-wing” fighter of World
War |, is one of several famous warbirds for
which plans are or will hoiddw"ﬂlr
Replicas (W.A.R.). Powered

ing, it hits 170 mph, was bulll ' Fred Baver of
Winona, Minn. At upper right, it tucks In alongs
side German FW-190. another hlﬂ-lntl-
W.AR. design.

M
108-hp Lycom-

:','\.-_ 53




pianes you ean build

warbirds to exotic shapes of the future.

r

speed of 170 mph and is stressed to
permit real combat maneuvers. The
construction is wood covered with fi-
berglass over hand-shaped foam to
produce smooth-flowing curves.
Wingspan is 20 feet; length, 16.
Plans are $145 from War Aireraft
Replicas, 348 South Eighth 5t., San-
ta Paula, Calif. 83060,

Two exciting new sports planes
are the single-seat Adventure and
two-seat Polliwagen, both trim little
tri-gear monoplanes using the latest
in compogite fiberglass-foam-epoxy
construction. The Adventure was
designed by George Mead, a Cessna
flight test engineer of Colwich,

Trim little single-seat Adventure is only 13 feet long, with a 20-foot wingspan, Of COMpOSs-
ite glass-foam-epoxy construction, it has both flaps and ailerons, takes engines from 60 to
85 hp, hits speeds up to 180 mph. Plans and partial kits will be avallable,

Sporty two-place Polllwagen, shown in art concept at left, above, features
side-by-side seating, T-tail, wingtip fuel tanks for extended range. Swing-up
canopy (right) retracts fully for entry. Plans and kits to come.

New Micro-IMP, partly completed at right, is amailer version of Minl-IMP ﬂ L. -
x

below. Extremely light—250 pounds—It uses unique fiberglass-paper con- e Tp—— P uilf
struction to save weight, cut cost, simplify bullding. Features include In- b I L
verted-V tail, full-span flaperons, two-pitch prop. Kits are planned.
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German Stuka dive
bomber, dreaded by
ground troops in aarly
World War I, lives
again in this 7/10ths-

scale replica. it
has same rear-fac-
ing gunner's cockpit
as original. At lower
left is full-scale repro-
duction of famous
Gee Bee racer that
won Thompson Tro-
phy twice, In 1931 and
'32. Below is full-scale
replica of sleek Travel
Air Mystery Ship—
first civilian racer to
beat a military crafi.

HIGH ROAD TO ADVENTURE IN HOMEBUILT REPLICAS

Huge biplane Is full-scale repiica of World War | Bristol F.2B, a two-seat British fighter
with 40-foot wingspan, Six are being bullt for movie High Road to China.

hé four aircraft shown here look like the
raal thing—>but arén'l. They're replicas of
histone planes so authantically reproduced
thay're hard to tell from the orginals. t's no
caincidance that two are lfamous warbirds
and two illustnious air racers—some of the
most memaorable and exciting airplanes of all,
That big, nostalgic biwinger is a full-scala
reproduction of the old Bristol F.28, a two-
saat British fighter straight out of World War |
It's one of six baing bullt for the forthcoming
movie High Road fo China, a fast-paced ad-
venture yarn about a flight of aging biplanes
on a desperale mission to the Orient
Though less heralded than the single-seat
SPADs, Camels and S.E.5s the Brisiol
proved deadly in combat and is considerad
thia bast two-seat fighter of its ime. The repl-

ca, a huge craft with a 40-loot wingspan, is
powered by a 200-hp Ranger engine and has
a top speed of 145 mph (the original got onky
123 mph from its 275-hp Aolls-Royca Vi2)
The reproductions are the work of Yernon
Ohmert and his two brothars of Ypsilanii,
Mich, Cost of the first; a cool $100,000.
Louis Langhurst of Carriere, Mich., wantad
to build something diferent and did—a
7/10ths-scale replica of Germany's dreaded
Ju BT Stuka dive bomber, Though already
obsolete, the screaming Siuka spread terror
through Europe in the early months of World
War Il its success due largely to lack of op-
position, Mot until the Battle of Britain did it
meet its nemesis in supenor AAF Spitfires
and Hurricanes. The reproduction gats 137
mph from a 220-hp Lycoming—nol bad com-

pared to tha orginal's 255 mph from 1400
hp. As in the real Stuka, the gunner's seat
faces backward to protect the cralt against
attacks from the rear

Jim Younkin of Springdale, Ark., and Bil
Turner of Riversida, Calil., are air-racing
buffs with a fond regard for the sport's glory
years of the '20s and '30s. Their full-scale
replicas of the sleek Travel Air "Mystary
Ship” and mighty Gee Bee Super Sportster
represent two of the mos!l famous names in
racing history

The Mystery Ship. so dubbed because ils
dasign was shrouded in secrecy, won tha
1928 Thompson Trophy, posting a top spead
ol 208.66 mph—1tha first privately buill civil-
ian racer 1o beat the till-then-invincibla mili-
tary entries. The rephca is powered by a 300-
hp Lycoming (thé original had a 400-hp
Wright). Younkin has cautiously refrained
from pushing past a cruise speed of 185 mph,
50 doasn't know what it can do all oul

The barrel-shaped Gee Bee, though
plagued by conlroversy and fragic crashes,
fook the Thompson Trophy two years run-
ning. in 1831 and "32. It was, for a time, the
workd's fastest landplane, hitting a then-
record speed of nearly 300 mph. The origl-
nals had engines of up to 800 hp. Turner's
replica has 450 hp and cruises easily at 210
mph. Like Younkin, he doesn't know the top
speed—and has no intantion of finding out.

While commercial plans are not available
for these aircraft, all were constructed from
onginal drawings and photos, proving that
you can build just about anything if you really
want 1o,
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Fully aerobatic, little kit-built Minibat motor
glider flies on 3-hp engine, can be assem-
bled in a week from premolded parts.

Kans, It's powered by an 80-hp Con-
tinental and has a top speed of 180
mph. Flaps provide a stall speed of
57 mph. Wingspan is 20 feet; length,
13. Cost of the prototype was about
$5000. Plans will be around $£100
from Mead Engineering Co., Box
364, Colwich, Kans, 87030, Materials
and parts will also be available.

From hang glider to airplane: New Mitchell Super Wing Is out-
growth of Mitchell Wing glider. It has 10-hp engine, fully enclosed

The Polliwagen, 2o named because
of its polliwog shape and Volkswag-
en engine, offers side-hy-side zeat-
ing with dual controls, ideal for com-
panion flying and student instrue-
tion. Fully aerobatic, it's stressed
for 9 Gs pogitive and 6 Ge negative.
[ts 78-hp, turbocharged VW gives it
a brisk cruise speed of 230 mph. Stall
speed with flaps is o comfortingly
tame 45 mph.

A T-type tail is ured to raise the
elevator up into clean air and in-
corporates a full-flying “stabila-
tor''—the entire horizontal stabi-
lizer pivots to act as elevator, Other
features are electric trim tabs, re-
tractable tri-gear, hydraulic brakes
and wingtip fuel tanks for extended
range (up to 1300 miles). Wingspan is
26 feet; length, 14. Plans are $556
from Polliwagen, 8782 Hewitt Pl.,
Garden Grove, Calif. 92644. An info
pack is $6. Premolded parts for key
components will also be available,

Coming: a ‘paper airplane’
One of the farthest-out new de-
signs is Molt Taylor's “paper air-

Superb visibility is keynote of mid-wing,
pusher-prop Taylor Bird, Rear-mounted 65-
hp Subaru engine puts two-place, tandem
cabin ahead of wings, free of obstruction.
Entire nose saction slides forward for entry
(above). T-tail shown in drawing will re-
place conventional tail used in prototype.
Plans and parts will be available.

plane,"” a craft literally made of pa-
per reinforced with fiberglass.
Called the Micro-IMP, it's a slightly
scaled-down verzion of Molt's ear-
lier Mini-IMP. The news here, how-
ever, is not size, but weight. The Mi-
ecro-IMP is only a foot shorter than
the Mini-IMP, but it weighs half as
much—less than 250 pounds. The se-
eret lies in the unigue use of paper
as a structural core, a method that
not only saves weight, but cuts cost
and aimplifies building. All the parts
are printed full size on what looks
like ordinary brown wrapping pa-
per. You merely cut them out and
apply fiberglass to form a strong,
rigid structure, Much of the fasten-

ing can be done with a staple gun.
Like the Mini-IMP, the new Micro
i8 a high-wing, single-place mono-
plane with an inverted-V tail that,
(Please turn fo page 124)

cockpit pod, retractable tri-gear. Top speed |8 B0 mph; wingspan,
34 feet; weight, 140 pounds. Kits will be avallable.
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THAT'S SOME

TOWER HEAD

POLYYETHVLENE. ENCASED
STEEL CARLES IVARY. EROM=""
B3 TO 283 1/4-IN, STHANDS)

PRESTRESSED CONCRETE
SEGMENTED) GIRDER

250-FT. TOWER
CABLE ANCHULRAGES

Cables are encased in grout-liled Barge positioned 300-ion girder Head assemblies installed at the
polyethylene pipe to resist cor- sections; as crane lifted each into  top of 250-lool towers, are 75 feet
- place, towers were slightly bent. wide, 16 feet tall, weigh 70 tons




KIND OF SUSPENSION

New engineering, old geometry he first  American  cable-stayed  achievement  awards  from  both  the
make the cable-stayed bridge hl'liiﬂ!: of contemporary design, link-  American Society of ( ivil Engineers und
. g t hie ‘-'l.-.'l,.-chlng'[un cities of Pasco and  the National mociety ol Professionsl

a contemporary winner. Kennewick, is o spectacular structure, [t Engineers.
waon  its  designer, Arvid Grant  of The cable stays enter tower heads,
by’ Terence.L. Day lympis, Wash,, Lop 18974 enpineering placing the weight of the prestressed

conerete grirder onto the towers, The gir-
der itsell was assembled in 300-ton, 27-ft,
sevtions, the heaviest prefib bridge
sepments ever lifted into place. The com-
bination of weight and leverage when the
Inst segment was attached caused each
250-t. tower to compress by % in. and
bend enough to deflect the girder by a
foot—aull aceounted for in advance,  PM

__,-"P. NEQOPRENE ANCHERAGE SEALS
TO DAMPE NATBRATIOMN
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"Wawﬁ"craﬂ usm;laauman m?‘uﬂ of ane pﬂﬂnt
. of all gas consumed, boatmen are looking-forward to no
““culbacks in their Sport The new boals previewed so far show
more style, performance and versatility—without hurmng maore
me!

Hera are trends to wafch:

. mﬂmﬂummam;mhh Hﬁmbqut:_ ' -
- Carlson Scimilar (above and below) with T-roof and 260 Volvo r Flashy models may have the stripped-down, matal-flake.
- MerCruiser 1/Q power is ﬂhhﬂmm-t%m California ski-boat look with long_loredeck and-token cabin

. -
- - -

Runabouts that double as ski-low boats, like this Baja 55 15 with Spirii85-hp A sporideck with the power to pull three skiers while
oil-injection motor, omit windshield for o sporty windblown ride. carrying a crowd, the new Viking Step-in 190 19-looter




mounts up to a 180-hp outboard or 230 sterndrive. i can be
trallered and options include full weather curtains

219805

‘bunks beiow, mhulﬂamdmd‘m_m gleaming exhaust stacks
alt over a monster mill below. Hardly a hutl for offshore where
théwaves lump up, but fun for skimming lakes and impolnd-
ments: The new. padded aftérdeck is no place 1o rnide while
underwvay-nstead, il isa sunning deck, importad from the rich
mahogany speedboals that anchor off the French_and Halian
Rivieras-as the fanciest kind of swimming rafts_ In addition,
many’ rung 5 and-crulsérs have that excellent Australian
davelopment..the transom swmming platform. It's both.a
convenience and salety aid for reboarding

Deck boats

- Hetlangular hulls that started as simple pontoon r4Ms and
party barges now are baing styled up and powered up. Craft that
once had troling speed 101 top speed will be pulling water skiers
easily this year with outboard or sierndrive power. Actessories

can include everything from a Barbecue-gril 1o a conyeruble
navy top and screens 1o tuim one into a leating gazebo. Zip-up
canvas side curtains graduate the ng into-the cabin-cruiser
class with overmighting capabilities.

inflatables

The blow-up boats have been around for vears with attrac-
tions for the closet boatman who has 1o room to store a hull, so
needs oneé thal can load up in a car trunk or luggage rack.
Quality inflatables this year are not flimsy swimming-pool toys.
and will cost-as much asthe-same-size boal built of more figid
materials. But now these flat-bottomed passenger-pounders
are mounting stiffeners along the keel fine; and extra comparn-
ments that add a V to the hull lo tame a porpoising ride Ugly
duckling Werafts are becoming gracetul funabouts, lmdors
and even sailboats with wind outside and in,

Growing In popularity, versatile inflatables like Boston Whaler's
10-footer can carry an outboard and heavy loads easily.

Padded afterdeck is a European styling trend found on luxury runabouts like
the Hammond V-1825 Espada. Transom swim platiorm s a safety ald



PM tests
the biggest

outboard AT

L]
c'er by Bill McKeown c
BOATIMG EDITOR

A herd of horsepower is harnessed under the
hood of this newest Merc. Its innovations
cut fuel consumption and improve handling.




N ow, in one quantum leap, Mer-
cury Motors has announced an
outboard more powerful than your
average car. The Merc V300 is 66
horses more potent than any pro-
duection kicker ever built before, and
75 bigrer than Mercury’s previously
announced 225 line leader for 1880,
There's no doubt who's now on first
in the outboard horsepower race.

Who needs it? Enough boatmen so
that, at present, yvou'll have to go on
a waiting list with your $6000 just to
get one, Big offshore-rig owners will
certainly see advantages of more
push at less than half the weight of a
sterndrive or inboard. But speed-
sters will also be tempted to try
turning it on along wet straighta-
ways where there are no speed limits.

The engine is a development from
lessons that were learned

Fuel-flow meter readings indicate the new mill will not gulp extra
gas to deliver bonus parformance on larga, heavy hulls.

slightly as it rode high on the water.
Mere test driver John Litjens told
me this speedy Welleraft could reach
70 when trimmed and tuned just
right for these remarkable new mo-
tors—that in spite of its size and
weight, as fitted with center console
and cuddy cabin.

Next we switched to a 24-foot Re-
gal with single-Mere-300 installa-
tion for all-important gasoline con-
sumption tests. Early reports had
been so good when compared with
less powerful competition (31 per-
cent better fuel economy at mid-
range throttle settings than a 2365-
hp motor, 35 percent advantage
wide open), that we had a fuel-flow
meter installed for our own inspec-
tion. At various rpm settings, we ran
a measured course and recorded our

% , -' ;_
ol o= -\-.-r_‘:__;'.—:.:s"‘

Testing on a 24-foot Regal, we found the rig handled easily over 50
mph, could be trimmed for no-torque steering resistance.

New, |larger powerhead and this refined
lower unit make possible higher speeds
without vacuum “blowout” around prop.

elapsed time in seconds on each lap
through the traps, while reading
fuel flow in pounds per hour.

Although using a differ-

on the racing circuits. To
drive it for the first time, we
put on a prized red racing
jacket we'd been awarded
after driving Reggie Foun-
tain's record-holding tunnel
hull (page 86, Feb.'77) at 120
mph. The 122-cu.-in. V6
Mere on that skimming ma-
chine turned up to 86500 rpm
and had no official horse-
power rating. Now we'd be
steering the 207-cu.-in. V8
that evolved from it.

First boat rigged and
ready to go at Mercury's
Oshkosh, Wis., high perfor-
mance center was a hand-
some 30-foot Welleraft Scar-
ab Sport, a smaller version
of Betty Cook's 38-foot off-
shore world champion. This
is one of the few hulls
around that can take twin
300-hp outboard motors.
Though not set up for speed
trials, it promptly lifted
onto plane, and the speed-
ometer climbed through the
60s as we reached clear
water and pushed the throt-
tles full forward. Here was a
trailerable but 30-foot hull
handling like a runabout, -
even tending to chine-walk |

S1X

207-CU-IN, DISPFLACEMENT

FUEL ENRICHMENT
REFLACES CHOKE

INTAKE
S LENCE A gty

SING LE-
BARREL
CARAS

TTETILT

HIGHER-SPEED
GE
.

747y

FIM

1.68:1

SHAPE RATIO

LOOP-CHARGED
CHRAOME-BORED
CYLINDERS

gt

DRIVE TRAIN

HYDRASTEER

ent boat and passenger load
weight, figures for the Mere
Va0 appeared to be compa-

', rable with published re-
sults, and a mid-range per-

NEW formance of over three
%iﬁéh miles per gallon was a cred-
AND itable result for this size rig.
4:_”;":_;;“?;';- Mere engineers attributed
SYSTEM the impressive totals to loop
charging, cleaner lower

unit, an accumulation of re-

finements and the fact that

-=y- they had been able to start

from seratch with this big
new engine,

Three yeara of intensive
work have gone into the

mill, including lower-unit
@ ¢ L4 streamlining at the Berlin
STAINLESS Surface Tunnel Tank in,

Germany. At this facility,
pressure controls can simu-
late the high speeds that
ecreate the phenomenon of
“blowout.” Blowout occurs
when a vacuum ecreated by
the propeller gear housing
sucks forward a woid in
which the prop spins with no
contact with the watar,
Merc knows this new rig
has remarkable speed po-
tential. We're pleased to
find it's prepared for it. ™
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In Japan, some expensive rigs carry a heavy load of light and color.

TRUGKERS WITH TIIE YEII

by Victor Chase and Milton Mann

hat you see on these pages are

running lights with a difference:
They run in the neighborhood of 35 mil-
lion yen—about $17500.

The price (up to $40,000 for some
trucks) includes more than light bulbs. The
300 members of Japan's Utamaro Kai—
Utamaro Club=also adorn their lrucks
with paintings in classical style, lighted
signs ("MNeon Blossom, and “In All the
World | Have No Enemies’ are two of
them) and metal polished to mirror finish,

Their inspiration is Kitagawa Utamaro
(1753-1806), an artist who liked to paint
women and insects. Utamaro-style women,
al least, often wind up painted on the
trucks, carefully copied by hired sign
painters. Interiors gain a teahouse-ol-the-
August-truck ambiance through the use

of straw mats on the floor and paper
dividers. .

Shortly after the clubs formation in
1974, the trucks caught the eye of a movie
producer. And since 1975, Japanese
moviegoers have been offered a couple of
trucker movies a year The latest, called
“Truck Guys,' is about this Japanese
driver who imports big US trucks and
steals business. It features five Utamaro
Kai members as aclors, Their trucks play
supporting roles.

Incidentally, in between lighting up the
roads and movie marquees, club mem-
bers haul some cargo, mostly sand and
gravel. To protect the glitter, drivers carry
larpaulins to drape their creations during
the mundane business of loading and
unlpading, P
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old movie theater, Ula-
maro Kal trucks (left) glow

cally, trucks carry two |
T50-watt alternators and

two 120-ampere/hour bat-
teries to power the light
show. By day, painted
tigers on a truck's rear
{above) scare off tail-
gaters. Some truckers
decorate interiors (right),
homey trappings
like a tatami, a rice-straw
‘mat and a shojl, a sliding
wall behind the
The CB adds a
mmum
touch is strictly tradi-
tional: You take your
shoes off, good buddy,
before you climb in.

Individual paﬂtulvﬂlidl: sometimes reflect the delicacy of classic
Japanese painting, like the eagle on a tallgate (above). Back off a bit,
however, and the style is, well, about as subtle as a truck (right). A
HWM{WWNI&M—M‘I a bicycle under

re somewhere—and dreams of the day when he can hit the road
wﬂh his own cargo of dazzle.
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International Scout
Traveler gets 18.6 mpg
in PM’'s 1000-mile test.

by Moss Miller

here are few wvehicles on the

market as versatile as the Inter-
national Scouts. Mechanically, the
Scout Traveler is similar to the fa-
miliar Seout 11, except its wheelbase
and overall length are both 18
inches greater than the Seout [1's at
118 and 184.2 inches, respectively.
The Scout Traveler is much roomier
than the Seout I, especially in rear
seat legroom, yet it's still compact
enough to park easily. Both vehicles
offer a turbodiesel option for 1980, 1
drove the Traveler from Chicago to
New York, logging nearly 1000 miles
on this “special purpose” vehicle (ac-
cording to EPA jargon). Call it what
you will, it's as rugged as any trueck
around—maybe even more so.

As soon as I picked up the Travel-
er at International’'s huge service
complex just north of Chicago, I
headed for Interstate 90. While
erossing the flat plains of Indiana, I
had a chance to see just what the
new turbomotor could do.

The Scout's six-cylinder engine is

a8 POPULAR MECHANICS
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manufactured for International by
Nissan (the Datsun folks) in Japan.
It has a 198-cu.-in. displacement and
puts out 101 hp at 3800 rpm. Torque

is a hefty 175 ft.-1b. at 2200 rpm.
My best O to 60 time was 22 sec-
onds flat, but ordinary specs can't
explain fully what the turbomotor
does for this heavy 4200-pound wag-
on. No longer are you restricted to
life in the slow lane, like drivers of
older Scouts. Slip the standard,
close-ratio, four-speed  tranny
(which is perfectly matched to the
performance characteristics of the
turbodiesel) into third gear at 30
mph and vou'll find that your revs
drop to 2000 rpm—just where the
turbe's boost begina. You'll reach 50
miles per hour in just nine seconds—
fast enough for comfortable passing

on two-lane roads and parkways.
The engine is governed to go no
more than 4000 rpm, which trans-
lates into 20, 38 and 69 mph in first,
gecond and third gears with the
standard 3.73 rear-axle ratio and the
test ear's Goodyvear Tiempo P225/75
R16 tires. [ could obtain optimum
acceleration times by shifting at 18,
46 and 66 mph—just before the gov-
erned point was reached. If [ went
beyond these speeds, [ noticed that
my acceleration rate would go down,
[(Please um ta page 120)

Turbocharger is nestied with exhaust mani-
fold under air cleaner (left side of engine);
note metal fuel-injection lines (on right
side). The oil and water are sasy to check
if you stand on wheel hub.

Automatic wheel huba are $87 option: They
enable 4wd 1o be engaged from driver's
seat. Huba can be locked manually for en-
gine braking on front wheels. Test car had
Goodyear Tiempo P225/7T5 R15 tires on
styled alloy wheels (5440 for set of five).




Window rack

The Rabbit Ski Rack mounts on a car win-
dow, without tools. It can also mount on a
trunk deck or rear door of a van. Single model
carries two pairs of cross-country or one pair

of downhill skis; double holds twice as many.
Both include cable locks, Single is about $14;
double, $18. Early Winters Lid., 110 Prefon-
taine Pl 5., Seattle, Wash. 98104,

Flare up

Tha Dial-A-Star flare launcher can be cocked
by hand, foot or mouth, so that an injured
person can fire itin an emergency, the maker
says. Iis rotating cassatie holds eight flares
that shoot over 300 fest high and burn for six
seconds. Launcher needs no watertight stor-
age; flares have five-year shelf lite. About
§70, Jay Stuart Hatt and Co., 8925 North
Tennyson Dr., Milwaukes, Wis. 53217,

Spot check

Ever miss a flight con-
nection because you
couldn't pick your bag
out from s look-alikes?
The Luggage Spotter is
a rigid plastic identifica-
thon tag that ends such
confusion. I comes in
24 designs and can be
written on. It costs about
$2, and is available from
Quality Products Mig,
Co., 125 West 15Tth

Extended engagement

The X-Tend-A-Fire Tray is said to halp syn-
thatic logs burn up to 50 percent longer, It
keaps logs togathar while buming to provide
more color for a longer time, maker claims.
About $8 from Eastern Trading Co., 5816-K,
Waest 34th St., Houston, Tex. 77082.

St, Gardena, GCallf,
90247,
Reflect on this

Bausch & Lomb has infroduced sunglassas
incorporating  mirror-coated  Ambermalic
lenses. The Double Gradient mirror coating
is thickest at top and bottom and becomas
thinnar and less dense toward the center of
the lens. Ambarmatic lanses change density
and color 10 adjust for sunlight and lempera-
lure. The glasses are said to be ideal for out-
door sports. About 27 to $48.

Groovy

The grooved fioor of a 40-
foot refrigerated  trailer
("rewafer) is easier to clean
with the Reefer Scoop, the
maker says. The spacing of
the eight steel teeth can be
adjusted to fit most traller
fioors; teath can be flipped
and to end for doubla life.
The tool can also be used
as a shovel. The unit sells
for about 5140, and is avail-
able from tha Murphy Ad-
vantage Corp., 3012 Dun-
can St., Louisvilla, Ky.
40212,
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4 new tape decks

worth sing

Four decks we tested use the new,
pure-metal recording tapes.

From top; Technics' MG3, Teac's
A-550RX, JVC's KD-A6 and Pioneer's
CT-F1250. All have unique features,
sophisticated controls—and they
sound spectacular!

New pure-metal tapes require
metal-capable tape decks.
We listened to—and
lab-tested—four new decks.

by Neil Shapiro

ELECTRONICS EDITOR
80 POPULAR MECHAMICS

Pure-m{:tﬂ] recording—is it pure
gold or pure bunkum? In our
opinion—supported by our lab
tests—the new tapes can only be de-
scribed as brilliant, and we found
some new decks to play them on,
ranging from very good to fantastic,

Recorded sound is a function of
the magnetism used to record that

Ing about

INPUT/OUTPUT
DISPLAY

BIAS ADJUST

FLUDRESCENT
METERS

dbx NOISE
REDUCTION

SOLENOID
SWITCHING

FLUORESCENT
METERS

BIAS, LEVEL
AND

LICHTS

BIAS, LEVEL
AND EQUALIZATION
ADJUST

sound onto the tape. The new metal
tapes can be magnetized to a much
higher level, by the proper equip-
ment, and give correspondingly bet-
ter fidelity on playback. That is the
theory in a nutshell—but putting it
into practice has been causing some-
what of a tempest in the audio in-
dustry's teapot.

EQUALIZATION




NOMINAL FREQUENCY RESPONSE FOR CHROME-BIAS AND METAL TAPES
Frequency in hertz 30 31 40 50 75 100 300500 1K 3K 5K 8K 10K 11K 12K
Matal tape (in db) -30 -29 -12 -13 =03 0 0 0 0 =02 +05 0 =25 =60 -80
Chrome-bias tape(in db) -35 -30 -15 -15 -06 -08 0 O O -08 -11 -2§5 -80 -B5 -12

FREQUENCY RESPONSE AT O-VU/O-DB RECORD LEVEL
Frequency In hertz gn&umnmmmmumu1muum1u1um¢
JVC KD-AS -22 -10 -12 -08 O 1] 0 0 -20 -15 -12 =15 -15 -20 -30 -40 -60
Pioneer CT-F1250 -30 -12 =123 =03 0 o 0 0 -02 -08 0 -25 -50 -80 — — —
Teac A-550RX =30 =05 +20 +18 +1.5 © 0 0 =10 -10 =25 -60 -T.0-100 — —_ =
Technics RS-MB3 -43 =20 -10 +05 +05 +05 O 0 0 -05 -15 -25 -29 -40 -50 -65 -85
Medal-winning metal performance
The charts above tell two things: Metal tape  or erase properly on metal, The critical cur-  tapes compare up to about 10 kHz (10,000
can give greal performance on the right rents are wrong—only metal-capable decks  cycles). There is very little difference. The
equipment, and the decks we show you here  have the proper current capabilities for this  major improvements of metal show up
do, indeed, gel the best out of the new tapes.  new medium. around the top 2 kHz, from 10 kHz to 12 kHz.
It's more than just a numbers game; such Lab tests on the decks revealed their trus By the top of the scale, there is a measured
figures are how audio “sounds” on paper!  specifications as ranging from very good to  variance of five decibels betwean metal and
state of the art. Playback distortion on all was chrome tape, and chrome already sounds
*Tnxm called ::-rm Iwmwm “°§3 is present nonmetal deck obso-
properties, ratentivity a rat- . is your
and coercivity, detarmine that pure-metal  ings were best on the JVC and Pionear decks  lete? By no means! Many people do not
tapes will parform better than their metal-ox- (.06 percent and .03 parcent need, or may not appreciate, the furthér step
ide cousins—if the right conditions are met.  but the Teac and Technics decks tumed in  of quality that metal tape brings
The elecirical currents 1o record and erase  respectabie ratings, too (.08 percent) The important thing is this: We have found
thesa tapes must be at a higher level than for not only a listenable difference, but one that
tape. Getting better sound can be measured. Some reports have stated
' The most metal-critical currents are the The charts show that if you use the new  that metal tape makes hardly any difference.
bias and erase requirements. To record on upnantrwtruwdmlumdn,mmg Wa tend to , and above are the fig-
metal you must have a high bias curent; to  abetter sound arky In the higher ures 1o back us up. Metal tape does sound
erase properly calls for high erase cur- gquencies. You'll note that (in our own lab  better,
rents. tests) metal even beat out chrome at the up- Why not listen to metal tape played on one
This is why a deck that can play chrome  per end of the hearing range. of these machines? Perhaps you, too, will be
tapes can also play metal, but cannot record Note {top chart) how metal and chrome  saying “Vive la différencel”

Compatible may not be capable!

First thing we discovered is that
not all decks—not even those billed
as “metal" decks—can take full ad-
vantage of the new pure-metal
tapes. There is metal-compatible and
metal-capable to worry about,

If you want to record on pure-met-
al tapes, you must have a metal-ca-
pable tape deck. Metal-compatible
will not record or erase metal tapes
properly, though such a deck will
give adequate ployback—only—of
pre-recorded metal tapes.

Beauty for ear and eye

The first thing we noted about the
four metal-capable decks was the
lavish attention to design details ev-
ident on all. There are many unique
and interesting features on these
decks besides their metal-capabili-
ties.

Pioneer's CT-F1250, the RS5-M63
from Technics, Teac's A-550RX and
the KD-A6 from JVC all represent
high levels of technology harnessed
to give audiophiles a real treat.

Pricewise, the decks are more ex-
pensive than nonmetal ones, but not
prohibitively so, The Technics and
JVC are around $450, the Pioneer is

the most expensive at $6856 and the
Teac goes for 550,

B Pioneer CT-F1250: In some ways,
this is the most advanced of the four
decks and the one we found easiest
to use.

The control panel is studded with
one feature after the next. If it were
not for the great sound, you might
think it to be the control panel of a
starship!

Pioneer has taken full advantage
of the instant response time of its
new fluorescent VU meters. The me-
ters light up bar-graph fashion for
output and recording. Beneath the
meters are a whole range of finger-
tip-sized controls,

You can switch the meters from
averaging to read peak-indications
only and you can even have the me-
ter readouts remain at peak levels.
This is ultra-handy for setting re-
cording levels on a difficult selection,

Tape formulations from different
manufacturers call for slightly
varying settings of bias and equal-
ization. On the CT-F1250 these set-
tings are done by matching indica-
tor lights one to the other—the deck
does all the hard work of testing the
actual tape you are using. Once set,

you get precise standardization of
these all-important levels.

Besides Dolby noise-reduction

and a tape-memory to return to a
previous selection, there is also a
pitch-control knob., You can vary
deck speed =6 percent—nice if you
must record from another tape that
was recorded on a less-than-exact
machine,
B Technics RS-M63: The first thing
we noted on this deck was the trio of
helpful lights on the center of the
panel above the counter. Labeled IN-
PUT, SOURCE and oUTPUT, they tell
the listener whether the sound he
hears is from the tape or from a dif-
ferent sound source. You might not
have needed this some years ago,
but now tape sounds so good you
may not be able to distinguish it
from the source.

This deck also has the new, fluo-
rescent meters., Though they are
peak-only variety, the new style
makes them easier to read and fol-
low than a standard ”pniqter,”

Bias adjustment on this deck is
fine-tuned by setting a control to a
range, depending on the tape you
are using. The ranges are given in

(Plaass e lo page 154)
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. Looking down

by Dick Teresi

“The world's so _.l"lr."lI of manure
're gonna have to Pt your
foot in ot metime,”

—Pawl Newman in Hud, 1983,

he time has come to put our foot

in it. Caught between vanishing
1':r5.3-:i] !".:u_r|.-: O Orne --iri:;l. and mount-
ing garbage on the other, the obvi-
ous way out 1s to turn t h into en-
ergy. And, in many areas, 1t's al-
ready being done:
B In Palos Verdes, Calif, the Los
Angeles County Sanitation Distriet
has drilled “methane wells" into its

ULAR MECHAMICS

Millions of pounds of refuse pour daily into
a pitat Hempstead, N.Y., resource-recovery
plamt (top). Aftér processing, some gar-
bage bacomes usable fuel (above).

garbage landfills. Methane gas, nor-
mally a hazard in a dump, is sucked
into pipas, |.1Ht'i1'1mi and delivered di-
1'1_-':_'L.|:-.' into the ]Ji.}ilr_']iru'h of the Cali-
fornia Gas Co. Two million cubie feet
of gas per day 18 extracted from the
Palos Verdes dump. Although not
every landfill site is
methane drilling, similar processes
are drawing off usable gas at almost

gl " -ﬂ-..

suitable for

ote £

- T

'3y

a dozen other dumps in the nation.
B In Hempsatead, N.Y. (on Long Is-
land), a new H.;I.r'h:ii.'_'i.' recyeling p|:1|!11
is oo ing 2 million pounds of gar-
bage each dav—turning it into
enough electricity for 120,000 per-
sons—and wovering 80 million
pounds of ferrous metals each 3 ;
An unexpected fringe ber

officials are extracting

nually in nickels, dimes and quar.
ters from the wa

B In China it h long been a coms-
mon practice to collect human and
animal exerement in wooden buck-
ets and turn it into methane., Now
this grass-roots type of action has
reached America. One Wisconsin

-
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farmer, Leonard Schieffer Jr. of
Rice Lake, puts manure from his
dairy barn into a 48-foot-long, 12-
foot-diameter pipe, in which bacteri-
al action produces methane, He si-
phons the gas off the top and uses it
to drive a generator, which supplies
the farm with electricity.

B And not only can you get power
out of sewage, some scientists at
New Mexico State University say,
but cattle can eat it. After a 90-day
test, cattle fed on protein-rich sew-
age sludpge disinfected with radioae-
tive cesium-137 appeared to be in
better shape than cattle eating nor-
mal feed.

A “refuse renaissance"?

The list of new uses for garbage
goes on and on. And proponents of
garbage power—sometimes called
by the fancier name of biomass—are
claiming we're on the eve of a refuse
renaissance. You've probably seen a
few articles in your local newspaper
with titles like “Garbage is Gold"
that proclaim all our dumps will be
gone soon and in their place will be
cheap electricity, gas and cattle feed
galore.

This is not one of those articles.
While garbage offers great hope, it is
too early to say whether that hope
will be fully realized. Let's face it, if
oil were still plentiful and landfills
were begping for business, no one
would give garbage power a first, let
alone a second, thought.

Despite all the hoopla, the amount
of garbage being recycled into en-
ergy or raw materials is statistically
insignificant. Of the 160 million tons
of garbage generated by Americans
every vear (that's 1400 pounds from
each of us), 69 percent is thrown in
open dumps, 22 percent in sanitary
landfills and & percent iz inciner-
ated. The remaining 1 percent is re-
cycled and recovered.

That will, of course, have to
change. But the pressure will come
not s0 much from the need for en-
ergy as from the fact that we're
about to choke on our own waste.

What a waste!

The United States, with only five
percent of the world's people,
produces over half the world's
waste. Our dumps take up TEO
square miles, which at the going
rate for undeveloped real estate
means that 35 billion werth of land
is wasted. Many urban areas now
find themselves with no more land-
fill available and no place to put
their garbage. And that means ship-
ping it elsewhere, which in turn
means more expense. Garbage dis-
posal costs averaged 215 per ton 10
years ago. Today it's §35 a ton, and

From pit (previous page), garbage moves to water tanks (above) where blades chop solids.
Heavy metal is drawn out of garbage “soup” for sorting on conveyor beit.

Large screw pulls out plun of aluminum
and glass for further sorting. Plant also har-
vesis carelessly discarded coins.

some cities must pay up to $560 a ton.

Mass, of course, can be converted
to energy. And while doing this with
garbage is a highly inefficient meth-
od of obtaining energy, we have to
get rid of the mass anyway, so ...

There are several ways of squeez-
ing power and other useful products
out of trash; here are some of the
leading contenders:

The dump drillers
Methane gas (the technical term

With unburnable solids removed, garbage
slurry Is pressed and drisd. Conveyor balts
carry resulting fuel toward boliers.

for natural gas) is & normal byprod-
uct of landfills. And up until recent-
ly, an undesirable one. Methane
from rotting garbage can build up in
explosive concentrations and leak
into nearby homes, schools, hospi-
tals and other buildings, rendering
them unlivable. Reports of actual ex-
plosions are becoming more and more
COmMon.

The solution is to draw the meth-
ane off and sell it. The Los Angles
County Sanitation District was the
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first garbage authority to under-
take such an endeavor—at the Palos
Verdes site. That was in 1975, and
today the project is going strong.
Here's how the system works: Ba-

gically, sanitation engineers actual-
ly drill wells in the garbage. (They
have to be careful though. Joked one
supervisor on another similar
project, “We don't want to hit a re-

frigerator door by mistake.”) The
wells are about a vard in diameter,
and spaced at intervals throughout
the dump. Into each hole iz placed
an B-inch plastiec pipe with perfora-

n ambitious group of teen-agers in Ohio
has bought two Cessna airplanes and a
spare engine during the past decade so they
could learn to fly. Thair successful $1000-a-
yaar scheme: paper routes in revarse.

The 20 members of the Astro Air Explorers
of Berea collect old newspapers and put the
$3-par-ton recycling fee into a pot. In return,
members get an hour's flight instruction for
avery ton of paper collected, The current in-
come from the scavenging is ample to pay
insurance for the planas, according to orga-
nizer LaMar Williams.

“"We've shown you can turn oid paper into
new alrplanes,” Williams told PM.

Wiliams' club isn't unique. Across the
country, churches, scoul groups and individ-
ual entrepreneurs are getting cash from used
aluminum, paper and glass. Recycling, mod-
erm sociaty's varsion of the old compost
haap, has bacome a mullimillion-dollar anter-
prise in Amarica—with the enthusiastic en-

R )

HOW YOU CAN PULL CASH FROM TRASH

dorsement of some major LS. corporations.

Reynolds Aluminum, for one, paid the pub-
lic more than 525 million for cans and house-
hold aluminum in 1878, The pay was a pit-
tance compared with the extra profit for the
company resulting from recyching: Producing
new aluminum from used metal saves 95
percent of the energy required 1o produce
molten aluminum from ore,

Here's an item-by-item report on the cur-
rent rubbish market, suggesthng that there's
probably spare income in your trash if you're
willing to fish it out:

Aluminum

Reynolds currently, pays 23 cenls per
pound for aluminum cans and clean house-
hold aluminum—old storm-window framas,
for instance. The company offers cash on the
spot al more than 85 centers. Call B00-228-
2525 (1oll-frea) to find the collection sita naar-
est you. Another company, Alcoa, owns buy-

-
\/

ing centers in San Diego, Dallas-Fon Worth,
Pittsburgh and Allanta; Alcoa also deals with
a network of independent buyers. Reynalds
{Richmond, Va. 23261) and Alcoa Recycling
Co. (1501 Alcoa Building, Pittsburgh, Pa.
15219) offer free booklets on how 1o bagin.
Both will send you a free magnel, 1o sor out
ferrous metals, if you request it and enclose a
self-addressed stamped envalope.

Glass .

Federal figures show there is somewhat
more glass than metal in municipal solid
waste, but the reward for recovenng it is pal-
try by comparison. Glass pays between one-
quarter and one-hall cent per pound (some-
times up to a penny), according to the Glass
Packaging Institute (1800 K St. N.W., Wash-
ington, D.C. 20006).

Whether you can make a profit al these
rates depends on your supply and your prox-
imity to a glass-buying center. The Institule
will supply a free list of these customars.
Thay're somewhat fough customers: They
usually expect glass o be color-separated
(clear, ambar, green) with caps and rings re-
moved. No ceramics, please. And some re-
guire giass to ba broken into small pieces.
Even whan this isn't required, it's besl to han-
die glass with gloves and eya protection.

Paper

Thia same federal ligures show that paper
is by far the most abundant wasta.

Used-papar prices vary widely; In the New
York area alone, dealers are paying batween
£30 and %50 a ton for corrugated cardboard
(1.5 and 2.5 cents per pound)—still much
lgss than the price of aluminum, But the
abundance of papar—on an average thare's
fhree timas as much paper in solid waste
as aither glass or metal—makes it worth
scrounging for,

Start by chacking your classified directo-
figs under “Wasta Papar” to find customars
and confirm local pnces. Then write the Pa-
par Recycling Committes (Box PM, Amari-
can Paper Institute, 260 Madison Ave., New
York, MY, 10016) 1o ask for frea booklats on
how to turn obd paper into Irash green stuff,

—Gurnay Willams Il

Aluminum cans, shown
here in recycling

plant, are worth
23 cents per
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tions in its lower half. The area
around the pipe is filled with gravel
to a point just above the perfora-
tions. Concrete is poured over the
gravel to form a seal, and the well is
then filled up with dirt. Each of
these wells is connected by lateral
pipes to a main header pipe that
goes directly into the purification
plant.

A large compressor in the plant
creates a vacuum in all the wells
that sucks the dangerous methane
through the perforations and into
the pipes. Up it goes into the plant's
complicated system of pretreatment
towers, molecular sieves and carbon
dioxide-removal towers. It comes
out 99 percent pure, to be metered
into the pipelines of a natural-gas
distributor,

Strict requirements

It takes a special dump to qualify
as a site for methane mining. A
spokesman for Reserve Synthetic
Fuels Inec., the company that runs
the Palos Verdes project, said that
before a landfill site iz considered it
has to pass stringent tests. Engi-
neers feed data on garbage tonnage,
the composition of the waste and
other information into a complicat-
ed formula to see if there are profits
in the piles of rubbish. The company
is close-mouthed about details oh its
site at Palos Verdes, and another at
Monterey Park. And it won't reveal
where a third operation is to begin
until it has negotiated the future
sale of methane. The spokesman did
volunteer that the company is pri-
vately funded, in part by Getty 0il,
and that it i= making money from
methane from garbage. How much?
Sorry, no comment,

There are now close to a dozen

Fuel made from garbage (lefi) in Hemp-
stead plant is burned in a multistory boller.
Steam drives generators (above) feeding
power to a local utility. Black Clawson,
company operating the plant, estimates its
system will save 36 million gallons of oil a
year, even though fuel has only one-third
the energy of coal. A similar plant is due to
open in 1981 in Miami; it'll handle a million
tons of garbage annually.

such methane-recovery operations
around the country, according to Dr.
Donald Klass of the Institute of Gas
Technology (IGT), in such cities as
Mountain View, Calif. (near San
Franciseo); Chicago; Pompano
Beach, Fla., and Shreveport, La.
Methane recovery is no longer in
the development stage, but a prac-
ticing reality. “It is,” says Dr. Klass,
“commercial technology already.”
But Klass, director of engineering at
IGT, points out that the real purpose
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Al Palos Verdes site,
gas |s drawn from gar-
bage, ftreated to re-
move Impurities, then
sold to utility.

of methane recovery is to get rid of
dangerous pas and to help defray
the cost of garbage disposal, rather
than to help solve the world's energy
crisis.

He says that most methane recov-
ery plants now in operation produce
only half a million cubic feet of gas
per day, And the United States uses
20 trillion cu. ft. of pipeline gas per
year. “Figure out how many land-
fills would be required to supply that
much gas,” Dr. Klass says, “and
yvou'll discover that we haven't got
that much garbage.”

Electric garbage

Another “simple"” way to get rid of
garbage is to turn it into electricity.
All you have to do is burn it, which
will produece heat to turn water into
steam. The steam will power a tur-
bine and the turbine will make sal-
able electricity.

Unfortunately, it is a complicated
and costly process to turn garbage
into a burnable fuel. A waste/elec-
tricity plant must put the waste
through several steps:

First, the garbage is processed in
a paper-industry machine called a
hydropulper. The hydropulper is
sort of a giant Cuisinart with huge
blades that pound and shred the
garbage underwater and condense
it. The resulting slurry is run
through wvarious separators and
sorters to remove metals, stones,
glass and other hard, noncombusti-
ble objects. Minus thizs material—
which may or may not be sorted, re-
claimed and resold—the slurry is
run through a maze of presses that
asqueeze out the liguid and produce a
dry fuel.

The residue from all this can be
burned in a furnace to make electrie-
ity. The only cateh is that despite all
the complicated procedures—and
the above description has been vast-
Iy oversimplified—the fuel produced
from garbage has only one-third the
energy of coal.

The largest and perhaps most so-
phisticated operation in the world is
the Hempstead, N.Y., plant built by
Black Clawson, a pulp and paper
company.

A risky deal

A maze of conveyors, vats, boilers
and shredders, the plant takes up
more than 15 acres of land and was
built at a cost of $92 million. The
equipment iz expensive and, like
most pioneering ventures, un-
proved. And the deal Black Clawsorl
made with the Town of Hempstead
was risky.

In essence, the company agreed to
build the plant, absorbing any con-
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New gear
for snow spor

Winter outdoor action is easier, warmer and more
fun with improved cold-weather equipment, clothing
and off-season, off-road vehicles.

by Bill McKeown

QUTDOORS AMND TRAVEL EDITOR

Mountaln climbing by snowmaobile, above Crested Butte, Colo., Is test of new garments.

Cook stoves and utensils for warm-weather
camping, like Coleman's one-burner model and
Charmglowette LP barbecue, make quick meals.

96
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An alrfoll skating sail that is claimed to
outspeed Iceboals, the lce-Wing from
Sweden surrounds the skater for races

kates, sleds, skis, camping, hunt-

ing, fishing and hiking essentials—
they're all being improved to make out-
door activities better this time of year.
Plastics that take the cold without
turning brittle, rust-resistant metals,
thermal-barrier insulations, breath-
able waterproof fabrics are incor-
porated in new designs for old-fash-
ioned snowdrift sport,

Many cross-country skis now have
fish-scale designs molded into the
center kick area for better uphill trac-
tion, without the use of waxes or climb-
ing skins. Even skateboard skis have
been announced. Lightweight plastic
bindings are available.

Ski clothes are becoming more
streamlined and backpack parkas are
graduating from the quilted, down look
with the use of 3M's new high-heat-
retention, low-bulk Thinsulate. For
garments, tents and sleeping bags that
need to keep rain out and yet let sweat
evaporate, Gore-Tex fabrics have
proven successful. Foul-weather gear
that can overlap seasons is included in
the Red Ball system with a waterproof
(o Parka that is PolarGuard-lined,
plus Calhoun insulated Bush Boots, or
Lightfoot thermal boots. Catalytic
heaters are still the safest way to get
heat inside a tent, and eamp stoves are
being improved to make bitter-weather
starting easier,

Winter mountain climbers have such
refinements as avalanche radio sig-
nalers and sectional probes for survi-
vors, a flexible pack frame by Peak 1
and a pack board that converts to a
cargo sled from Mountain-Man Indus-
tries, 616 North Rouse, Bozeman, Mont.
59715. Called the Pack-N-Sled, it
weighs about 7% pounds and comes in
Standard, Mountaineering and Child's
Snow Stroller models. Accessories
include a safety harness and roll bar, so

with other lce-Wingers or conventional
sall-skaters. Plans, kits, skates are avall-
able from the sail-foil designer.




In & Peak 1 tent, an externally supported Crogss-country boots with ankle support,
A-frame type with a roof spreader bar camp boots, booties warm feet. Skier
and new shock-corded ribs, are Holubar wears Trak Rallye Nowax fish-scale skis,

and Peak 1 slesping bags. T flex-frame Peak 1 pack.

| R o, ST 4
I

1)
Mew all-plastic cross-country bindings of Celcon, by Pinso Sport. Latest cross-country skis, including models with bullt-in no-wax
are claimed to collect less ice and snow while in use. climbing treads, can be fingertip-measured for fit.

a rvumma. Al

Off-season sport includes camping in a winterized Winnebago,
snowmos on new TracPac traller by Chaney Weeder. Spokane.

Even ice fishing is more pleasant with thermal insulated clothes
and a 1-hp. 2-cycle ice auger for drilling holes,

A UGRY 1580 QF
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A backpack that tums into a youngster's
sled with rolibar, or a cargo sleigh for hiker,
skier or man's best friend, the Pack-N-Sled
is winter sport and camp aid. Tow-poles
fasten to a hip-beit harness.

i R

2t T |

A combination of sled, skis and scooter,
imported folding Morwegian Kiks (top),
and Commander mini-bob with wheel are
from Cardon Enterprises, Arlington, Wis.

Winterized for cold weather, Jimmy 23-foot
minl motarhomesa from Consolidated Lai-
sure have hot-water showers and tubs.
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One remedy for cold wrists between gloves
and sleaves, Woolrich Blanket Thumb Shirt
has thumb hole to hold slesve down.

Extending to protect eight-foot skis, or tele-
scoping to less than half that size, plastic
Ski-Pack case from K-Mac is $50.

a youngster can be carried papoose-
style or in the sled. Hip-belt towing
harness and poles let you tow cargo
while on skis or snowshoes, and even
a dog harness is offered.

Recreation vehicles, once water
lines have been well insulated, pro-
vide winter camping. Antifreeze can
be added to holding tanks.

Another ingenious design is the

How cold is cold? Taylor Instrumant’s new
hand-held Wind Chill Meter gives tempera-
ture, wind speed and chill factor.

Specialized safety aid, plastic safety ski

racing gates from RapldGate, Aspen, Colo.,
are hinged, replace bamboo spears.

B
.:-—#

For repairing cross-couniry skl boots, or
making your own, new stainless $5.75 re-
building clips are by Ryder, Salem, Ore.

lee-Wing, available in plan, kit or
completed form from the inventor,
Anders Ansar, Upplandsgatan 19B,
8 113 60 Stockholm, Sweden. Speads
to 50 mph are claimed. Plans are
about $20, kitz $300 and completed
lee-Wings $800. Skate blades that
can mount on ski boots and lift a
skate sailor above snow-covered ice
are also availahle. M

Lightweight aluminum avalanche probes
that join to make up various lengths are
from Mountain Safety Research, Seattle.
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Snowshoeing-
oldsport, |
new action .

by Ray Gill
Instead of putting it out of business,
the booming sports of downhill ski-
ing, cross-country skiing, winter off-
roading and snowmobiling have trans-
fused amazing new life into that
ancient North Country device — the
gnowshoe, The speedier sports were
supposed to leave snowshoeing far
behind, but it turns out that they all
can break down far afield where only a
snowshoer can come to the rescue. And
these web-footed tennis rackets will
gtill carry an ardent outdoorsman to
remote spots that can be reached no
other way.

Suddenly, even the looks, shapes and
abilities of these classics are changing.
Refinements in traction make possible
climbs over breakable erust that were
not attempted before, Better designs,
mass production and durability mean
products that more people can afford
and enjoy. Wintertime races, hikes and
climbs are creating a whole new sport,
an exciting way to see and savor snow-
scapes without using fuel or impacting
in any way the fragile ecology.

Old-timers don't all welcome the
enthusiastic new crowds wearing their
“synthetic looking” snowshoes in place
of the classic wooden frames filled with
woven rawhide webbing. But alumi-
num and plastic canoes, spinning reels,
fiberglass fishing rods in place of bam-
boo and outboard power replacing oars
were once greeted in the same way
Meanwhile, cold-country newcomers
to the sport are greeting the space-

Races, like this event near Duluth, are be-
coming community affairs. Cross-country
and orienteering tesis are new activities.

s
50

age improvements with
warmth.

Gold-anodized aireraft
agluminum tubing and I-
beam, aerospace, alumi-
num alloys are showing up
as frames. Vermont Tubbs,
one of the major manufac-
turers, also employs
DuPont's Hypalon for toe
and heel pads, and stretch-
registant Hytrel coated
cable for webbing for its
Alum-a-Shoe line. All of
Sherpa's SnowClaw mod-
els use lightweight tubu-
lar aluminum frames,
vinyl-covered nylon deck-
ing, neoprene lacing and

stainless-steel rods and
claws in their bear-paw ovals. All-plas-
tic models, some with screw-in metal
studs, are made by Trappe Woodstream
and others. They are less expensive and
are considered good standby shoes for a
car trunk or snowmobile in case of a
sudden emergency
Improved traction, however, is one of
the true recent breakthroughs, a new
ability that allows snowshoers to climb
icy slopes previously impassable with-
out crampons, The simplest approach
for slick conditions in the past with con-
ventional snowshoes has been to wind a
length of guarter-inch rope around the
frame and through the webbing, Use
plastic rope, if possible, with this tech-
nique sinece manila tends to soak up
water and freeze. The real improve-
(Please fumn fo page 118)

Skis and snowshoes are used by moun-
tain rescue teams. Bill Lockey of Tacoma,
Wash, team wears Sherpa Lightfoots.

Kit-built Sherpa Snowclaw Feather-
welghts (top) tested successfully on ice
crust and deep drifis of Colorado Rockies.
Wearer's view (above) shows bindings
that can be laced on wearing mittens.
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urbocharging increases power, yes,
but can you have extra horses and
still get decent fuel economy?

Saab owners say you can—that the
Turbo comes within a hair of its conven-
tional brother's thriftiness (see chart). The
fuel-figure gaps are 50 tiny as 1o be virtu-
ally insignificant. And it's the Turbo's 100
additional pounds that account for the 3-
to .4-mpg difference.

Mearly 40 percent of the Saab owners
we surveyed had opted for the Turbo. All
of them, it seems, consider the car at
least terrific and sometimes betler,

Mew nose on 900 is i1ow and asrodynamic;
grille design variea among models.

A Texas musician rhapsodized: "I
judge the Saab 900 Turbo five-door with
four-speed the finest sport sedan avail-
able anywhere for the money. It's a joy to

handle, steering is perfect, and the accel-
eration—especially from 40 mph up—is
fantastic!”

A New York sales rep: "l selectad the
Saab Turbo because | wanted a sports
car that would be fun to drive, yet large
enough to accommodate my family and
luggage on trips.”

A New York nursing home administra-
tor: "l find the Turbo a most agreeable
blend of performance, luxury, handling,
sportiness and practicality—all for a com-
fortably moderate price compared with
BMW, Mercedes-Benz, Cadillac and Cor-

Another area in which the Saab excels
is safety. To prove the point, a Colorado
oil worker told us, "A few weeks after |
bought my three-door Turbo Saab, | was
driving on a mountain road at night. An-

other car came by and forced me off an
embankment. The car sailed through the
airover the tops of some trees and landed
on its right front fender. It then bounced
end over end, smashing the roof and rear
panel. Finally it rolled sideways, flattaning
the doors and breaking out all windows,

“The car ended up upside down 120
feet down an embankment so steep that
you neaded ropes to climb it. But because
of the built-in rollpars, the passenger
compartment was literally untouched. |
was suspended upside down in my shoul-
der harness and couldn't undo the buckle
because of my weight. | was finally cut
loose and climbed oul the driver's window
with no injuries. The car had only 500
miles on it, but was a total wreck,

“| was so impressed with the Saab's

All instruments and controls are within
easy reach from driver's heated seal.

BY MICHAEL LAMM west cosst eniton

iIt’s a marvelous machine
whose dealers are

too few and far

between

Roll-c enger compartment
u:ng:l ves (see text for one

owner's gripping tale).

\

Cellular bumpers
“salf-repair” after
low-speed collisions.

Pid phalos by (he authod

Five-spaed transmission s
new for 1880 models.
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Two-liter, overhead-cam, fuel-injected Four
puts out 115 hp; with turbo, 135 hp.

safety that | went out and immediately or-
dered another one—a five-door Turbo, |
now have BE00 miles on this car and have
had no major problems.”

Feelings are so enthusiastic about
Saabs that 19 percent of our respondents
said they own not one, but two. And near-
ly 95 percent volunteered that they'd go
ftor another Saab next time they buy a
new car,

“I've been driving Saabs for eight
years," proclaimed a Wisconsin vice-
president, “and have found them all ex-
cellent in terms of handling, safety, com-
fort and economy. Our company currently
owns five—a Turbo, an EMS, and three

GLEs with automatic. We find the cars
with autormatic transmissions 1o be more
sluggish than those with four-speeds,;
they also get fewer miles per gallon.”

A retired Maine professor reminisces,
“| started buying Saabs back in the days
of the three-cylinder, two-cycle modals
and have purchased 10 from the same
dealer. I've also owned eight Mercurys
and one Lincoln, The Lincoln rusted
through the trunk, but I've never had a
rust spot on any Saab, in spite of living in
a region where roads are heavily sall-
ad.”

When we asked owners about the
Saab's workmanship, 95.4 percent gave
this area marks of good fo excelfent. “Far
superior to U.S, cars,” observed a Geor-
gia steel-plant enginear. A Wisconsin
teacher noted, “We hope our 1979 Saab
holds up as well as our 1972 did. The '72
had over 100,000 miles with no rust and
no mechanical problems.” (For PM's last
Saab Owners Report, on the Model 99,
see page 106, Aug. '72.)

A New York administrator: “Quality and
workmanship are excellent, but the
Saab's structural strength is legendary.
My previous Saab 99 added great rust
resistance to an already superior car. The
new Saab 900 brings excellent detail fin-
ish to the interior—a substantial improve-
ment over previous models.”

And while most Saab owners praised

Sophisticated Saab

The name Saab is an acronym for Svenska
Agroplan AB, a company that built aircraft long
bafore producing its first car in 1950,

The Iatest Saabs—Ithe 900 seres—are four
models in two body styles: the GLI, the EMS,
the GLE and the Turbo. The GLI and EMS are
available only as three-door halchback se-
dans, The Turbo comes in three- and five-door
forms (see page 96, April '79).

A list of all Saab features would take a book,
but briefly: ront-wheel drive, four-wheel disc
brakes, rack-and-pinion steering, crash-crush
body paneis with a unitized rollcage main sec-
tion, multijpinted steering column 1o minimize
thrust, cellular bumpers that compress on im-
pact, an ohc Four with alloy head, Bosch me-
chanical fuel injection, and turbocharging on
the top-line models.

The Turbo also has an engine oil cooler, alu-
minum wheels, Pirell P8 steal-belted radial
tirgs on three-door Turbos and Michalin TRXS
on five-doors, Bilstein telescopic gas shock ab-
sorbers, rear spoiler, alectric outside rear-view
mirrors, tach, heated driver's seat, and shiding
sunrool. And thera's more.

Saab options include a selection of radios
with stereo and casselle combinalions, aircon-
ditioning, automatic Borg-Warner transmis-
sion, speed contral, auxiliary ighting, roof rack,
trailer hitch and accent stripes. All Saabs come
with extensive anlicorrosion treaiments and
folding re@ar seals.

For the 1980 modael year, Saab has im-
proved the front seats (better lateral support
and lower head restraints) and adds a new
five-spead gearbox to its power-train lineup.

Huge hatch door opens wide
for siation-wagon utility.

\ Four-wheel disc brakes and

steel-cord radial tires are standard.

Extraordinary cargo volume and versatile
arrangement are pralsed by owners. With
the rear seat folded (left), the luggage
compartment length Is 71.7 Inches;
volume, 53 cu. . Trunk is formed when
the back seat is upright and the parcel
shelf is in place (right).
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SLIDE PREVIEWER

[N i

SE\reral small scraps of Y-in. ply-

wood, a few odds and ends from
the local hardware or variety store,
and an evening or two in the home
workshop are all that is required to
build this little illuminated slide
previewer and negative-spotting
stand. Never again will an upside-
down slide interrupt your family
slide show. It's also useful for exam-
ining movie film for splicing, if you
don't happen to have an editing
board.

The unit is constructed around a
standard 5x7-in. (glass size) wood
picture frame in which the regular
clear glass is replaced with a piece of
opal, or diffusing glass, for more
even light distribution. If you have
difficulty obtaining the special glass
locally, it is readily available at
many camera stores,

Use the plans shown above to cut
all parts. Prior to assembly, bore %;-
in.-dia. holes in back (C) to provide
ventilation for the 7Tle-watt bulb,
and a %-in.-dia. hole near the bot-
tom for the power-supply cord. Also
bore the Y-in.-dia. hole for the rota-
ry on/off switch in one side (A).

Assemble sides, bottom and back
with glue and brads. Then paint the
device before mounting the hard-
ware and required electrieal
parts.— James K. Ozwald

(Editor's note: I'f you want a larger
untt for examining many slides at
once, ¢ horizontal viewing surface is
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3)4" DIA, HOLE
{3 PLACES)

38" DIA, HOLE
FOR GRR?HMET 4

—% |
G r |
S T 1727 DIA.
HOLE FOR

SWITCHI -

ASSEMBLE WITH
BRADS AND GLUE

DIFFUSING
GLASS

s
s i

Three holes at rear of unit vent heat; grom-
met secures and protects line cord.

MATERIALS LIST—SLIDE PREVIEWER

Sizre and description [use)
Vo x Bl = BYa x TW" plywood (trangular
sida)
Yaox § o BY" plywood (boltom)
¥ ® B = 5" plywood [back)
frama for § = 7 pictune (lop)
§ = T ciffusing glass
butt Ringe to suil rame
Porcelain sockel
The-watl light buib
on/olf swach with aRmched piglails
nubber wirs gromemat
wire nut
L as reqd. Mo 18 lamp cord and plug
Milnc.: Glus and brads o sul

§
nE

XE.=IOTMmOoOnOmE »
PPy T

recommended instead of the 45° slope
af the previewer. Note that larger
units are normally lit by Auorescent

Hinged frame provides ready access lo
bulb. Cleat-type porcelain socket is wired
in series with rotary on/off switch.

bulbs to help prevent heat buildup
and to provide a light that is closer to
daglight; i.e., 5000° Kelvin.)



SHOP ORGANIZER
his shop organizer is not as te-
dious to make as it looks—you

just need to know a couple of short-
euts, For the “drawers,” you can use
plastic boxes, sardine cans, tuna
cans, jar lids—whatever you can col-
lect in gquantity and at low cost, Use
Vy-in. hardboard for a light-duty or-
ganizer, YW-in. for heavy duty.

Determine strip lengths and
widths aceording to the size and
number of drawers you desire, To
cut slots, clamp, drill and fasten
about eight strips together with two
fh bolts, washers and nuts. Counter-
gink the bolt head if you intend to
cut the slots on a stationary power
saw, Lay out the slots on the top
strip. You can cut the slots with a
handsaw, bandsaw, jigsaw or table
saw. (The latter allows vou to cut
more plies per pass, but don't cut
more than six plies per pass.) Use
one of finished strips as a template
for laying out top strip en next
stack.

Test-assemble the dividers with-
out glue, front side down on a flat
surface. Remove one vertical strip
at a time and coat all contact sur-
faces with yellow carpenter’'s glue.

T L

=
.
_—
=
-
—
]
=
=
=
L=
=
=
—_—=

Once all strips have been glued,
square up unit and allow to dry.
Finally, glue on sides.

I have made seven of these units
for various drawer sizes and all
turned out well. The first organizer
I made is still in use after 25 vears.—
M.R. Kirstein

(Editor's note: Stdes can also be
made of I-in. pine for greater rigidi-
ty. To fasten sides to dividers, glue
and elamp. Organizers can be used in
kitchen, shop, ehild's room, studio.)

MATERIALS LIST—SHOP ORGANIZER
Mlisg.: s o ¥a” hardboard ripped 10 sull, yelow glua.

OVERALL
DIMENSIONS

TO SUIT DRAWER
SIZE AND QUANTITY

HORIZONTAL
DIVIDERS

OPENINGS TO BE 1/8"
LARGER THAN ACTUAL
DRAWER DIMENSIONS

FRONT VIEW

VERTICAL
DIVIDER

Check width of divider slots with scrap of
hardboard prior to assembling organizer.

Apply glue to dividers at joints and assem-

ble on flat, plastic-covered work surface.

JANUARY 1980
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NOTE 2- 316" DIA, HOLE AND COUNTERSINK FOR NOD, 10 SCHREW

FOLDING TABLE

104

SEE

Om? piece of furniture that al-
ways seems to be in short sup-
ply around most households is the
folding snack table. No matter how
many yvou have, vou frequently wish
you had more.

This beauty folds perfectly flat
and only 134-in. thick for compact
storage. It is made of redwood with a
tortoige-shell laminate top, but pine
or hardwood and a different style
laminate can be used to suit your
taste and budpet. Along with the

Make trial bends on jig before screwing on
block (N); use clamps to secure temporarily.

Use edge slot to make first bend in guide.
Strike aluminum strip close 1o the band.

Insert bent end in slot on N and force strip
around bolt threads to bend line.

DETAIL Z

DAILL HOLE FROM INSIDE
1

i

J"I

| viEW
| FROM
i BOTTOM i
.
DETAIL Y- Pl

e

——=]5.1/2" PLUS BEND LOSS

{SEE TEXT)

'.II -- 174" Qfm"-Tm-l

1
1-1/8" 'i]tIE .L;l
| / |
_F;' :--Fl*r.lr.' s

172" RADIUS

VOT BLOCK ATTACHMENT

;
l,

ROUND OFF (4 4 90" BiA, HOLE

T |

°)

CORNERS ~ 1
DETAIL OF ALUMINUM GUIDE |
&
I e mn
;S O W ﬁ?_ill L | R} L L !
N l ﬂ 11/16" N
—a . r = 1 f .r'r!r
LA Gl T=1/8"" u 450 El"jHM
Y T— -| ™ 7/16" DIA
| 13/ 16"t —ta—e BORE P M
Lt —g -
14" NOTCH ! -BEND o /B
BOTH 8 M Tune & Il NAIL 0--P
ENDS 916" ﬁ.na--_ AND | gokng
: ' *’ GLUE 1
; BENDING JIG ASSEMBLY
FIXED LEG
ISEE DETAILI 16" A -
- 1
SWINGING LEG — SWINGING - L .ﬁ)
ISEE DETAILI LEG 1 " @ L] |
| !
ENDS OF F -12-3/4" 44— A/4" WIDE X
ana" { 1/8" DEEP DADO
DETAIL Z- BINDING STRIPS ! FIXED I'_ 1 _.'-.. A6 RADIUS
@2 e Ja* T {TYPICAL)~
NOTE 1- 1/8" DIA. HOLE, 1/2" DEEP

1
DETAILS OF SWINGING AND FIXED LEGS

u|
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plans below, here are some addition-
al hints to help you along:

1. The pivot blocks (D) must be at-
tached to the underside of the top
(G) with screws and glue prior to ap-
plying the plastic laminate, Be sure
to countersink the screws.

2. Cut the laminate (H) slightly
smaller than the top (G). Apply lam-
inate contact cement to both sur-
faces to be joined and allow it to dry
until it's no longer tacky. Since the
laminate will be difficult to move
onece it is bonded to the top, use kraft
- paper slipsheets to keep the

surfaces apart until they are
aligned, Assure a good bond

by rapping laminate surface with a
hammer on a softwood block.

Don't worry if vou don't have a ve-
neer trimmer to dress the edpes.
Binding strips (E and F) will cover
any roughness left by sawing.

3. The binding strips can be mi-
tered at the corners, but the joint
shown in the plans is less likely to
splinter and is also good looking. At-
tach the binding to G with glue and
brads.

4, Since folding tables generally
take a beating, be sure all joints are
tight. A brad driven through the top
of the leg and dowel (E) will help

MATERIALS LIST—FOLDING TABLE
Bire and descriplion (uss)

Maom The o 28V redwood (leg

Baos 1l = 14%" or to fil redwood (brace)
" dim, = 15%" or o @ dowsl (siop)

% s 1% © 2%° radwood (pivol biock)
Tl ¥ Vo = 207 rehwood (adging)

T % Ve = 15V redhwood (edging)

W o 16% « 18%" plywood o particle board

{top)

g w0 15V = 19" plastic lmminabe
Vaow Vg ow 1B cul b duil aluminum (guida)
1% Na. 10 ih brass screw

1% Na, 10 i brass sorew

Ve" No. 10 pan head screw

% x 6« 6 hsrdwood (bending jigh

¥ = 1Y = " hardwood (bending jig)

Vo = % = 6 hardwood (Dending jig)

" dia, = 1%" hex bolt (banding jig)

%" brads, glue, and laminals comact cemant as you

Ha.
4
1
1
2
2
2
1
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Waxing bench holds ski firmly so that tip
may be cleaned, waxed and smoothed.

SKI BENCH

t's tough to hold a skiin one hand
and try to sharpen or wax it with
the other. One inexpensive solution
to this problem is this portable
bench, which can be affixed to a
work surface with a C-eclamp or por-
table vise—or mounted in a Black
and Decker Workmate as shown in

the photos.
To build the bench, cut parts ac-
cording to plans below and

materials list on page 131. Assemble
base (N) and tip stop (B and C) first,
Then assemble and attach clamps so
that bindings will not interfere. Add
hook serew and serew eye about 6 in.
in front of binding top pieces.

To use the bench, lay ski bottom
up with tip against front stop. To
prevent back-and-forth movement,
loop rope around toe piece of binding

| Vi 4 - 86" ST T T
. T -
- A D|ID|E|E| € |g
3B DIA.  3/4" DIA. ]
e i _,»ELJ:_, CUTTING DIAGRAM (1 x 4 STOCK)
% 13/16"
45OBEVEL
b B ot (BOTH ENDS) ™
A 0" _
i n 0
DETAIL OF
PIECES D AND E

SEE TEXT FOR
LOCATION

DIAGRAM SHOWING CLAMP AND HOOK LOCATIONS

; S|
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plumbing joUSTEE
piping lets you

Twist-Lok plumber's cleanout fitting by Genova fits easily without tools and seals tightly
with a twist. Slotted ears hook over pins in drain-waste-vent hubs.

HERE'S HOW TO CONNECT COPPER AND PB PIPE

he use of plastie to manufacture

plumbing pipe, tubing and fit-
tings has made household plumbing
jobs much less formidable for do-it-
yourselfers. Plastic materials are
less expensive than metal and don't
require special tools.

Hardware stores and building-
supply houses stock plastic plumb-
ing supplies. The fittings, with
instructions, come in transparent
packages for quick identification.
Items for some projects are avail-
able in kits containing all needed
parts. Products are adaptable to fit
existing plastic, copper, brass or
iron pipe systems.

Several types of plastics are used
to make these plumbing parts. Five
common plastics are polypropylene
(PP), polybutylene (PB), polyvinyl
chloride (PVC), chlorinated polyvi-
nyl chloride (CPVC), and Celeon.
These are intermixed in the two
branches of home plumbing: potable
water supply and waste disposal.

Plastics in supply systems

A typical water-supply system has
hot- and cold-water main pipes that
branch off to sinks, tubs, showers
and toilets, CPVC and PB plastics
are used to make piping or tubing.
{The terms pipe and tube are inter-
changeable.) CPVC and Celcon are
used to make fittings.

CPVC pipe is rigid and is cut with a
fine-tooth saw. You apply solvent to
each part and press parts together
to solvent-weld them.

PB is a relative newcomer in the
plastic-plumbing field. It's the first
flexible tubing approved for hot-
water service,

The flexibility of PB permits it to
be fished through structural mem-
bers and behind partitions and

P pholos by B autihor

Slip a plastic nut (Qest is shown) over cop- Mext, slide the seal cone (the large end first)
per tubing; then slip on metal ring. over the copper tubing.
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Slide the nut onto the threaded fitting.
Tighten by hand, then with a wrench,




QUICK WAY TO CONNECT TO AN ANGLE VALVE

%.ﬁaf h.

-

To make Qest basin-su
angle valve, first cut PB tu

connection to  Second, slip the nut over the supply tube;
to length. then slip on the compression ring.

Third, insert the tube end into the valve and

tighten assembly securely. Procedure is
the same when using copper tube.

HOOKING UP TO A VALVE

To make a Connex-All basin supply
connection to a valve (right), cut
supply tube to length with a knife,
slip nut over the tube and Insert
compression fitling into end of
tube. Note: This connection can be
made without disconnecting the
nut from the tube.

When valve is to be connected to a
threaded pipe (far right), first wrap
the threads with Teflon tape to as-
sure a watertight joint.

YOU ‘WELD’ THIS CONNECTION WITH SOLVENT

To solvent-weld Genova CPVC pipe, first
cut it squarely with a fine-tooth saw.

Second, use sandpaper or a knife to re
move all burrs on the pipe end.

e AR
Third, wipe the parts with cleaner and apply
solvant to the pipe and the socket.

Fourth, push pipe Into socket with a slight
twisting motion until pipe botioms.

i
1 - )
To hook up CPVC to water heater with Ge-
nova transition fittings, slip nut on heater

nipple. Thread brass fitting onto Teflon-
wrapped nipple; tighten the assembly.

hard-to-reach places, making it a
boon to remodelers, Precise mea-
surement of PB for runs and risers
isn't essential. The tube flexibility
also cuts down on the number of fit-
tings required; it bends around cor-
ners. PB absorbs shocks so that
water hammer doesn't oecur,

You can cut PB with a knife or
plastie-tubing eutter and make con-
nections by simple mechanical
Means,

Both CPVC and PB conserve en-
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The plumbing-parts system from Chicago
Includes all fittings for water sup-
ply and waste drain. PB tubing, not shown,

Toillet installation kit includes bowl wax

and kits with parts for sink and tollet instal- with plastic collar, angle valve, flaxible

lation are also available.

To make a typical Chicago Specialty con-
nection, loosen nut and push plastic or
copper tublng into fitting. Then tighten nuts
with wrenches. Connector is shown disas-
sembled in photo for clarity only.

water-supply tube, bolts and screws.

Some Chicago Speclalty hookups are (from
top): Y% to Ya-in. PB tubing; % to %-in. cop-
per tubing; Ye-in. copper pipe to hose. Tub-
ing can be PB, copper or CPVC.

GENOVA
SYSTEM \

Genova has full line of prndumi'ﬂr ﬂo-lt-rnmtﬂ water-supply and waste-disposal instal-

lations. PB tubing shown and rigid CPVC tubing and PVC waste pipe are available.

Transition unions hy Genova permit male
and female pipe thread hookups that can be
disassembled without cutting the pipe.
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This Genova baffle tee connects garbage-
disposal discharge into kitchen-sink drain
to utilize existing trap. Baffle prevents dis-
charge from backing into sink.

ergy by retarding heat transfer. In
cold-water piping, this reduces
sweat-dripping during hot, humid
weather, Neither material corrodes
nor is prone to lime-up. Pressure and
high-temperature resistance rat-
ings are about 100 pounds per
square inch (p.s.i.) at 180" F,

CPVC and PB materials are ap-
proved by major regulatory and
standards agencies, including the
American Society for Testing and
Materials (ASTM), Federal Housing
Administration (FHA), and Nation-
al Sanitary Foundation (NSF),

PVC water pipe has been ques-
tioned from a safety standpoint be-
cause vinyl chloride, used to make
PVC, is carcinogenie. Although
there is a potential for vinyl chloride
to be leached out by water in contact
with PVC surfaces, in today’'s PVC
resin little unreacted vinyl-chloride
monomer remains. PVC water pipe
is acceptable for potable water use
and is approved by the NSF. CPVC
and PB are also NSF approved,.

The waste-disposal part of the
plumbing system, commonly re-
ferred to as the DWWV (drain-waste-
vent), has various traps and tubing
under sinks, tubs and showers.
These, as well as the toilet, empty
into the main stack, which is topped
by the vent stack leading outside.

Tubing made with PP is less
expensive than traditional brass
and is highly resistant to heat and
the corrosive action of household
chemicals and drain cleaners.

Waste and vent piping made of
PVC is less costly than traditional
galvanized metal and is easier to as-
semble with leakproof joints, It lasts
indefinitely, with no corrosion.

Major manufacturers

B Chicago Specially, one plastic-
parts maker, has two lines: Connex-
All water-supply systems and Fit-
All tubular drain pipes.

The Genova angle stop (léft) adapts me-
chanically to ¥%-in. 0.d. PB tubing (top). Ga-
nogrip adapter (right), shown disassem-
bled, solvent-welds directly into fitting and
parmits joining PB tubing mechanically by
clamping a tapered split-grab-ring and rub-
ber O-ring around pipe. In use, adapter is
pushed on pipe, hand-tightened.



The Connex-All system has Celeon
acetal fittings and utilizes a plastic
insertion seal that fits over the end
of flexible PB, rigid CPVC and flexi-
ble or rigid copper.

Fit-All tubular drain parts com-
bine PP and PVC for kitchen and
bathroom use. All bend sections are
made with highly heat resistant PP.
Combination kits to install water-
supply and drain systems in kitchen
and bathroom sinks are available,
B Genova, another plumbing-
materials maker, has a full line of
plumbing and pipe fittings. For
water-supply systems, products in-
elude CPVC tubing and fittings and
PB tubing. For waste-disposal sys-
tems, Genova makes PVC pipe and
fittings and PP tubular items such
as waste arms and traps.

Rigid CPVC pipe is solvent-welded
to CPVC fittings. The rigid pipe is of-
ten preferred for installations that
will be exposed to view. By using a
special Genogrip adapter, flexible
PB connects to CPVC, for example,
to fish a run through walls.

Genova PVC-DWV pipe and fit-

tings for waste disposal are light-
weight and easy to handle. They are
solvent-welded with a different sol-
vent from that used on CPVC. Geno-
va also has a Bath Pak for sink, toi-
let and bath DWYV installation.
B Qest (pronounced “kest”) special-
izes in water-supply plumbing uti-
lizing flexible PB tubing and Celcon
fittings and valves. Celcon is a rigid,
tough plastic that has optimum
wrenching strength. The system
uses an end-compression connec-
tion, a conventional-looking male
fitting with threaded ends,

Although Qest fittings utilize
threads, no tape or dope is usually
required to render the joint water-
tight. Qest fittings can be joined di-
rectly to existing systems. M

MANUFACTURERS LIST
Ghicaga Specilty Manutacturing Go., 7500 Morth Linder 51,
Skokso, I 60078
Gienova Inc., 7004 East Count 50, Davison, Mich. 48423,
Cesl Products inc.. 1900 West Hrvaly, Bax 1748, Elkhat, ind,
46515

QEST PLUMBING SYSTEM

The Gest system in-
cludes the needed
paris for water-sup-
ply plumbing. Flexi-
bie PB tubing comes
in straight lengths
and colls. Fittings
and valves are of
Celcon, a tough, rig-
id plastic that holds
up under a wrench.
The system Is known
as Qicktite. It uses
an end-compressalon
connection. A major
advantage of the
is that transi-
tion fittings aren't
needed. Fittings join
directly to existing,
installed systems.

When flexible PB tubing is used, comers
can be negotiated without elbows or tees.

O

in the Qest hookup, a nut, ring and cona
slip over pipe and thread onto fitting. The
nut is tightened 1o complete the seal. Sys-
tem is used on copper, PB or CPVC.

These Qest connections are (from top): PB
coupled to a threaded plpe; right angle
bend of PB tubes; copper tubes coupled.

Sealing cone Is built into Qest female fit-
tings and valves. The cone eliminates the
nead for thread dope or tape.

I,«-"-.;
Palybutylens

tube (foreground) is bent to
10 times its diameter without kinking. For
axample, a Y- to %-in-dia. tube can be
turned in a 5 to 6-in. radius. Wrench and
knife are used on Qest system.

b 3

Molded faucet ends of PB riser tubes won't
come apart. Risers shown (left to right):
Qest, Genova, Chicago Specialty.
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Sweep your flues clean and

Chimney fires caused
$23 million in damage
during 1978. When was
the last time that your
chimney was swept?

thd-burning fireplaces and
stoves are sweeping the coun-
try. But who sweeps the chimneys
and stovepipes which carry smoke
and gases out of the house? In at
least 40,000 cases, the answer is,
“Apparently, no one." This is how
many chimney fires occurred last
year.

Chimney fires result from creo-
sote buildup. According to August
West Systems Inc., a chimney-sweep
company in Westport, Conn., the ac-

i 9% |
Brush of proper size and shape forflue is a
prerequisite: Too small a brush won't

clean; one that's too large might jam.

Topside cleaning can be haz-
ardous. If you're not sure- |
footed, let pros do the job.

— ' L iy = Ll

Professional sweep should be well equipped, guarantee clean-up
and carry insurance. The average fee is about $40.

Creosote appears in several forms, from a syrupy liquid which can
dry to a tough glaze, to powdery crusts shown above.

cumulations can be ignited if you
burn a slightly larger or hotter fire
than usual, or if a laming piece of
newspaper shoots up the chimney or
stovepipe.

If a chimney fire doesn't burn the
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house down, it ean “at the wvery
least, scare you to death,” says
West. “A chimney fire burns very
hotly (over 3000° F.) and very loudly.
It sucks in a tremendous amount of
air. The noise alone is terrifying."

Although you may extinguish a
chimney fire before it damages the
house, it often weakens the chimney
to an extent that it's no longer safe.

Unfortunately, creosote buildup

(Piease turn o page 148)




avoid costly chimney fires

Clean your own chimney and save money

There are several approaches to clean-
ing a chimnay, but the two basic rules
are: Use the proper tools and make
every effort to contain the mess. The
right tool for flue cleaning is a wire brush
sized for your flue—not a bunch of tire
chains or an evergreen tree.

Containing the mess starts with being
overcaulious. | use about two Sunday
newspapers’ worth of paper. Tape the
sheets together to cover the hearth and
toss the whole pile when you're finished.
Sweeping chimneys when the outside
temperature is below 40° F. makes for
the best draft, minimizing the chance of
soot entering the room.

Black Magic sweep kit, manufactured by
Worcester Brush Co., Worcester, Mass.,
is $45 1o §76, depending on brush size.

Flexible fiberglass extension rods let you
scrub entire flue. Clean one saction at a
time, adding rods as you descend.

After removing damper, scrub with wire
brush. Then clean smoke-rise box, using
fiue brush with one or two rods.

Using extension rods on your brush,
you can sweep from the inside or from
the roof. From the inside, first remove
the damper (if it's removable) and insert
the flue brush with a couple of rods at-
tached into the flue, Tape an old sheet
over the fireplace opening, but leave a
slit s6 you can manipulate the brush and
rods. From the roof, leave the damper
closed and cover the fireplace opening
as an extra precaution., With both ap-
proaches you have to reach through the
fireplace throat to shovel fallen creosote
from the smoke shelf, (See diagram.)

The best book I've seen on the sub-
ject is Be Your Own Chimney Sweep

LR

As precaution against airborne soot, tape
old sheet or newspapers to fireplace
opening before scrubbing from roof.

Flue can also be scrubbed by tying rope
to both ends of brush, stationing helper
balow and alternating pulls on ropes.

Carefully scoop crecsote from smoke
shelf into trash bag. f you don’t own an
ash shovel, use a child's sand shovel.

by Curtis and Post. It's $5.60 postpaid.
Garden Way Publishing, 9524 Ferry
Rd., Charlotte, Vi. 05445.—Josaph
R. Provey, Assistant Home and Shop
Editor.

SECOND FLLE
FOR FURMNACE
OR STOVE

~EIREPLACE
ELUE
LIKER

SEMOKE

AISE

| BOX

~THROAT
DANMPER

DAMPER
- HANDILE
.

- aMOKE

SHELF
- FIRE
BRICK
el - BSH
44 DUMP
e

Clean creosote accumulations from fire-
box walls with a hand wire brush. Trouble
light lats you spot buildup.

* ' ol | a
Don't neglect dirty stove pipes either; Y-

In.-thick encrustations should be
scrubbed clean before cleaning stove.
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Using plastics and workshop
common sense, you can
make these decorator lamps
to enhance your home.

CONTEMPORARY
HANGING LAMP

String-art techniques, fishing line and
plexiglass combine to produce spectacular
lighting for foyer or dining room.

Anyﬂne who has recently visited
a lamp store knows that this
hanging lamp would cost many
times the $16 it costs to make it
yourself. Although the project re-
quires some patience, it's easy to
create if you follow our
instructions.

First, get some smoked plexiglass.
It's available at most plastic deal-
ers—where you may be able to buy
scrap pieces by the pound to save
money. Be sure the seraps are all
the same color and still have protec-
tive paper on.

Cut pieces to size, with table saw
and a plywood blade or sabre saw
and a fine-tooth blade. Use a circle
cutter and drill press to make the
circular cutouts. To make the cuts,
elamp workpiece to the table and, at
slowest speed, cut halfway through
the plastic. Then stop the preéss, turn
the plexiglass over, re-clamp and
finish the cut.

Using a bandsaw, cut the three
squares into six triangles. To sand
edges even, first glue the triangles
with rubber cement, matching
edges as closely as possible. Also
glue disca B and C together. Use an
electric sander with a rough grade of
paper to even the edges. Then use a
scraper to smooth all exposed plastie
edges. Buff edges with double O
steel wool until they begin to shine.
Continue buffing until shiny with an
electric buffer or plastic polish
(rouge) and a rag.

With triangles and dises still
glued, cut all notches with the band-
aaw as shown in plans. Carefully eut
notches for joining triangles to disce
for a snug fit.

Carefully pry apart triangles and

(Pigage furn to page 114)
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Two bright ideas for

Clamp square securely to work surface,
use circle cutter to cut B-in.-dia. circles.

Three squares of plexiglass are required Cut a sacond, 3-In.-dia. circle, but do it In
for lamp; draw diagonals to find centers. only one of the &in.-dia. discs.



TABLE LAMP FROM
BUILDING MATERIAL

\

Luminous table lamp can be made with
curved (above) or rectangular “spokes."”

Create the right mood lighting for
vour next dinner party with
this elegant table lamp made from
Dupont's marble-like Corian. We
used translucent Cameo White for
this project—it's available at many
plumbing supply houses and at some
lumberyards. Other uses include tub
enclosures, countertops, bathroom
vanities and preformed sinks.

Corian can be sawed, drilled and
sanded. Either a carbide-tipped
blade or a plywood blade iz required
for cutting. A hacksaw is also useful
for completing inside corner cuts, A
belt sander is best for dressing the
edges. For bonding the material use
any one of the new cyanoacrylate
adhesives.

To build the lamp, start by making
the rectangular shade. Cut the four
panels (B) as shown in the plans. [t's
necessary to clamp a board parallel
to your table saw's rip fence so it
rests firmly against the table top.
This will prevent the sharp edge of
the 45 bevel from slipping under the

(Pleagze hun to page 115)

*r"r -

)
“a

Make final short cuts at spoke corner with
sabre saw, tungsten-carbide grit blade.

| 2 ¥ - i .
Clamp wood strip to fence to stop beveled
edge of side (B) from slipping below.

§ G
L4

After cutting bevels on the shade panels,
apply tape to facilitate gluing.

Apply glue along each beveled edge;
cyanoacrylate adhesive works bast.
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HANGING LAMP

discs with a putty knife. Then re-
move protective paper covering. Re-
drill the center hole in B and buff
the inside edge of the other cirele.

Assemble with rubber bands and
solvent glue at joints. A syringe is
best for applying the solvent at the
joints. Capillary action will draw the
solvent into the joint surfaces. Be
careful not to spill glue on the plexi-
glass, as it leaves a permanent blem-
ish.

At this point you may want to
make a plexiglass cube to hide the
light socket, Use the spare triangle
to cut pieces (D).

Clean surfaces thoroughly with
an aleohol-soaked rag. Then tie a
knot in one end of the fishing line so
it catches in a side slot. Leave a 5-in.-
long tail. Beginning at an end slot in
one side, thread the lamp. End at

(Continued from page 112)

the middle slot on one side. Tie an-
other knot in the fishing line to
cateh in the last slot and snip, leav-
ing a 5-in. tail. Tie tails together.

Install electrical parts and hang
the lamp with a toggle bolt and deco-
rative hook. Caution: Use a 60-watt
{or less) bulb to aveid heat dam-
age.—David Blodgett

MATERIALS LIST—HANGING LAMP
Size and description

V" smoked plexigiass (see culling dagram)
" smoked plaxiglass (sae cufling dagram)
" smoked plexiglass (soe cutling diagram)
W x 2V ¥ 2%° smoked plexiglass

25 1o 40-Ib. monoilament fishing line

light socket

4"dia. threaded pipe

%" lemale nipple

10 10 12-A. knk chain

na cord swAch

12 1o 15-N. No. 18 lemp cord

rER=—IQm munm:-f

---r--l--g_n"-——lulf

plug
Misc.: Togghe bolt and decorative hook, 25 & 40-waft bulb,
cyancacrylaie-iyps glue.

FISHING 2
LINE LAMP

104 x 14"
NOTCH
{BOTH
ENDS)

CUT SQOUARE
IN HALF AFTER
CUTTING OUT CIRCLES

SECOND
POSITION
[BOTTOM)

16/32" DA, HOLE IN PIECE B
3" DIA, HOLE IN PIECE C

CUTTING AND NOTCHING DIAGRAM

5" TAIL FIFTH POBITION (TOP)
CONTIMUE IN

FIRST STRING

POSITION _—% LIKE MANNER

(TOP) THIRD

L EOUATH
POSITION
IBOTTOM

174"
SPACING
{TYPICAL}

SAW CUTS
ALONG DUTER
EDGES OF
PIECE &

44

FIVE 1/4 % 1/4" NOTCHES SPACED ON
72° SEGMENTS ON PIECESB & C

i

FPFITTIRTr

WIRING DIAGRAM
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Small disc, one large disc and one triangu-
lar halt-square are spare parts.

* t ll'i

Saw squares In half along a diagonal; tem-
porarily glue them with rubber cement.

To even straight edges, use stationary
sander fitted with coarse grade abrasive.

Use bandsaw to cut nolches for fishing
line. (Sea the notching diagram above.)



TABLE LAMP [continued from page 113)

Hlﬂtl.i'ﬂdlid-p.lmlnltlj inf;mthld..
Tape pleces act as tempaorary hinges.

Check shade for square and use heavy rub-
ber bands as clamps while glue sets.

10w 148" GH‘GGUE\ ¢
/8" DIA. HOLE\I%-L‘
|—N.ﬁl -HJLH—E-'IN -

61/2"
TOP VIEW, PARTIAL ASSEMBLY

34"

i
3-3/4"" RADIUS

ALTERNATE SHAPE
FOR PARTS A

fence while you make the eut on the
opposite edge.

After cutting the panels, lightly
sand all bevels with fine sandpaper.
Line up all four sides (with the bev-
els down), and tape the edges togeth-
er for easy assembly. Fold the four
hinged panels into the rectangular
ghade shape and check for fit, If it's
okay, apply glue and form the rect-
angle, taking care that it remains

square. Use rubber bands or tape to
hold the pieces together while the
glue sets, Sand rough edges and
excess glue with fine paper.

Next, cut and bore the wooden hub
to the dimensions shown. Make a
test groove in some scrap first. The
spoke legs should fit the hub tightly.
Sand and spray the hub black.

Now cut the spokes to the shape of
your choice—either square for the

Before connecting cord to socket, pass
leads through hub and nipple (D).

look of a modern sculpture, or
curved to evoke thoughts of hurri-
cane lamps of the past, It's a good,
idea to cut the feet on the spokes
slightly long. After atrial assembly,
use the belt sander to shorten them
so the spokes fit snugly against the
shade.

Make the final assembly by fore-
ing the threaded pipe (D) into the
hub (C), connecting the cord to the
socket and installing the switch and
plug. The hub should be glued to the
spokes so it rests 4 in. above the ta-
ble to allow clearance for the lamp
cord.

For extra strength, you should
bond the shade to the spokes with a
few drops of adhesive.—John
Gaynor

MATERIALS LIST—TABLE LAMP

Sire and desoription

Vo u 3% x %" Corian (Cameo Whie)

Ve x 5% x @%" Conan (Camec Whits)

1% % 1% x 2 hardwood (pairied biack)
Wedia. ihvanded pips

bght socket

12 bo 15-A. No. 18 lamp cord

ine cord mwibch

:l:n“rlunnri
—mmmmanasf

pg
Ming.: Rubber bands, tape, sohent-type cemant for acrylo

i
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WORKSHOP MINICOURSE
MORE ABOUT THE BANDSAW

Two capacities to check
before buying a bandsaw
are ts maximum depth of
cut (A), and the throat (B).
Tha first determines the
thickest piece of wood that
will fit between table and
guard, with latter fully
raised; tha throat limits the
width of work that can be
swung around or pushed
through the blade. Band-
saw size generally refers to
the tool's throat. Thus, a
14-in. bandsaw is one that
has 14 In. batwesan blade at
both vertical positions of
s travel. Bandsaw size
can also refer to the diam-
eter of its wheels.

Before starting a cutting session, use a
uare to make certain that the blade is at a
angle to tha table. If it ian't, you should
adjust the table so that it is.

The blade guard should be set to just clear
work 1o protect hands from the blade.

A:ﬂ. with any cutting tool, it is im-

perative that you keep a sharp
blade on your bandsaw. A dull blade
creates the tendency to push a work-
piece with your thumbs in line with
the blade. If the workpiece has a soft
spot (or, if plywood, a void) there is
great danger of the work advancing
with a sudden spurt toward—and
carrying your thumbs into—the
blade.

Before turning the power on, it is
a good idea to check the blade for
squareness with the table, as shown
at left. Also, periodically inspect the
blade for cracks and checks. Metal
fatigue (brittleness) is indicated if
any are found and, when this is the
case, the blade should be discarded.
Check the blade's tension to assure
that it conforms to the maker's rec-
ommendations. Turn on the power
and allow the blade to reach full
speed before you start feeding the
work to it.

Though preference will vary from
one user to the next, I like to feed by
pushing with my right hand and
guiding with the left. Don't hesitate
to shift one or both hands to the
rear of the blade to pull the work
through, if that is the safest tech-
nique for the cut that you're making
at the moment.

When cutting off small pleces which must

‘be saved, apply masking tape to table sur-
rounding biade to keep the parts from fall-
ing through the table insert.

Don't force the blade when cutting tight
turns or It will break. When blade reaches
apex of curve, you can either back the
biade out (top) and nibble your way around
the corner, or continue the cut to board's
edge (above). With this method, cutting is
resumed at apex (arrow). Sequence can be
repaated as often as neaded.

Quality-built bandsaws include a table-tili-
Ing feature that permits you to make bevel

mmllhlmuﬂfnreumMI
cuts, as weall as for relief work oy
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Five major power tools packaged into one unique, big-capacity unit.

Now youdon’t have to spend a fortune
to enjoy a complete woodworking shop

Whether you're an experienced crafts-
man, a dedicated hobbyist, or aweek-end
“do-it-yourselfer”, at one time or another,
you've probably dreamed of owning a
complete woodworking shop. And as
anyone who has ever tried any woodworking
project more complicated than nailing
together a birdhouse knows, a table saw
and maybe a couple of hand-held power
tools just can't hack t!

At a minimum, you should have—in
addition to that table saw—a top-quality
vertical drill press, a lathe, a boring machine,
and a disc sander. So equipped, the world
of the true woodworking expert, and all its
rewards, becomes your oyster!

But there are two problems. One is
space. A woodworking shop with five
separate major power tools takes up more
space than a lot of people can manage to
find in their basement or garage.

The second and larger problem is sheer
cost, Those five precision power tools,
purchased separately, have got to runyou
at least a couple of thousand dollars.

The Perfect Answer

Insurmountable problems? Mot at all!
The world fameous, time tested Shopsmith
Mark V combines all five major power
tools in a single unit that actually takes up
less space than a bicycle . . . and can be
yours for about ONE-THIRD the price of
the five separate units!

In fact, more than 325,000 peoaple like
yourself have chosen Shopsmith multi-
purpose tools as the best available solu-
tions to both their budget and space
problems, More and more people are
discovering the amazing versatility and
utter simplicity of operation of the
Shopsmith Mark V.

Outperforms Individual Tools

Even if you have plenty of space and an
unlimited budget, the Shopsmith Mark V
can outperform a shop-full of individual
tools. Its unique design not only gives you
greater accuracy and more convenience-
it allows you to do things you just can't do
with other power tools,

This truly ingenious woodworking system
combines a 10" table saw, a 12" disc
sander, a horizontal boring machine, a
164" vertical drill press, and a 34" lathe—
all powered by a rugged 13.5 amp, 110-
volt motor that develops 2 hp. That's
more than enough power for the toughest
jobs. And an exclusive speed dial even
lets you change operating speeds without
turning off the motor,

After only an hour of practice, even a
novice can change from one tool to any of
the other four tools in less than 60
seconds,

The Mark V as a 10" table saw offers a 3%" depth-of-cut with s 48" ripping capacity. The exclusive Speed Dial

permits power sawing of hardwonds,

With the 5-in-1 Mark V, you can perform
literally dozens of sophisticated wood-
working operations—including sawing, rab-
beting, beveling, mitering, grooving, con-
centric drilling, spindle turning, doweling,
edge sanding, and metal drilling. With
optional accessories, you can perform
more specialized operations such as mor-
tising, dadoing, shaping, routing, molding
and many others,

And the Shopsmith Mark V is so simple
to operate that even beginners can easily
do money-saving home repairs and com-
plex remodeling projects, build their own
furniture, cabinets and make gifts. The
skill . . . and, above all, the accuracy are
built into the machine,

Send Today for Free Facis

And now you can use the coupon
below to receive, by return mail, an infor-
mative free booklet, "What to Look for
When You Buy Power Tools"”, plus all the
facts about the Shopsmith Mark V and its
“big-job" capabllities-and how you can
ac!ually test-use it In your own home
without risk, for a full month.

There's no cost or obligation for this
free information. It can help even inexpe-
rienced amateurs become skilled woad-
working experts whose projects show a
professional touch. For the real craft
“buff”, it's the low cost answer to a lot of
frustrating problems.

& oo |

Dept 1983, T Center Dr, Vandalia, OH 45337

The Mark ¥V as s 12" dise
sancer gives vou operations
ot posaible on other san-
dors, , like finishing edjges
o precise dimensions,

The Mark V as a lathe
affers exceptional capacity
with & 18%" swing for fnce-
plate turming. Speed Dial

allows a speed range of
TO0 to B2 rpm,

The Mark V as a horizontal
boring maching permits
perfect doweling, The ex-
clusive feed stop assures
all holes will be sxactly
the anme depth.

The Mark V as a 164"
vertical drill press can he
st up todrill perfect serew
pockets. The Mark V has
an accurate depth control
dial, ready make jigs, and
the right speed for every
operation

-

1 Shopsayitly 10715

1

I Dept. 1983, 750 Center Drive, |

1| Vandalia, Ohic 45377 [ ]

| Yes, plesse mail me vour Free Information
1 Kit on the Shopsmith Mark V. | understand

there is no obligation, I

I Mama :

: Address [ ]

City ]

| 1

1 State Zip 1

\_------------J




SNOWSHOEING

{Continuad from page 99)

ment—even more than frames that
don't dry out or warp, lacings that
don't attract teething squirrels—is
better footing grip.

Trading up

Famous Mount Rainier guide Lou
Whittaker recalls a search for a
climber missing in a winter blizzard.
“As we climbed the final slopes to-
ward the rescue base camp, I found
myself straggling behind. Finally 1
took off my long wood snowshoes,
which had served well on many

<A
{
Texas sportsman John McKesl tests Yu-

kon-size Sherpa Mushers with SnowClaws
on an icefall. Possible, but not advisad.

climbs, including Mount MecKinley,
but step-kicking wasn't the answer
either. Then 1 realized the other
climbers were all moving easily
ahead on SnowClaw Sherpas. Fortu-
nately, at the uppercamp, I was able
to trade a park ranger out of his,
leaving my webs for his descent
while four of us pressed on up to the
ridge successfully."”

Cleats for traction

The patented design of the Snow-
Claw binding provides a cleat at the
leading edge of the boot toe and two
more framing the sides of the instep
to prevent lateral motion, hinged
under the ball of the foot 50 the front
snowshoe tip lifts easily with each
step. To prevent snow from freezing,
balling and building up on the metal,
a loose plastic panel covers the rein-
forcing between the claws and flexes
to prevent ice accumulation. The
SnowClaws are also available sepa-
rately from Sherpa dealers for in-
stallation on other makes. Early
Winters, Vermont Tubbs and others
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offer bolt- or tie-on traction bars and
crampons,

Build "em yourself

Sherpa, Northern Lights from
Early Winters, and Vermont Tubbs
all affer build-it-vourself kits. Tubbs
uses conventional ash-frames and
neoprene lacing. Traditional wood
snowshoes in their eight-model line
can be obtained with neoprene or
rawhide lacing.

Purist Carl Heilman II of Brant
Lake, N.Y., makes classic custom
snowshoes to order. First he starts
by selecting a white ash tree which
has been growing in moist earth and
has a small diamond bark pattern
following in a straight line up the
tree. Elongated bark patterns are
rejected, and the trunk must be
large enough to supply four lengths
when split in quarters, long enough
to allow some trimming when bent.

Thesze pieces, called bows, are
trimmed to size before steaming.
The bark surface becomes the out-
side edge of the snowshoe, and is in-
serted in a forming jig after steam-
ing, when it is most pliable. After
drving for a couple of weeks, the bow
is= removed, scraped and sanded
smooth. Crossbars are made and
mortised into the frame, which is
now balanced so it is slightly tail-
heavy at a spot midway between the
two crossbars. Holes are drilled for
the lacing and notches cut between
the holes on the frame exterior, so
the lacings will fit snugly with less
chanee of abrasion.

Medium-size cross-country beavertail, the
small racing bearpaw and long Cree-style
Ojibway are examples of Hellman's work.

After final sanding, a erafteman,
following Carl Heilman's technique,
dismantles frames and braces and
brush-varnishes them, using poly-
urethane varnish plus pipe cleaners
to coat the inside of each hole. Dip-
ping, he advises, might not accom-
plish this. Heilman's racing Bear-
paw, Adirondack, Maine, Cross
Country, Green Mountain, Alaskan
and Ojibway models range from
about 3656 up to 8115 for the largest
with neoprene lacing, more for raw-
hide.

Learning how to snowshoe is easy,
but learning where can require ad-
ditional skill. Trails in snow over
thin ice, overhang drift ledges and

below avalanche paths require ex-
perience to recognize and handle,
When mountaineering, it is well to
travel in groups of no less than four;
in case of injury, one can stay with
the victim while two head back for
help. Snowshoeing, a book by Gene
Prater and published by The Moun-
taineers, Seattle, Wash., gives a
good introduction to the sport.

‘Around the world'

Long-distance hikes on snowshoes
are joining races in popularity. Bill
Lokey of Tacoma, Wash.,, while
working for the U.S, Antarctic Pro-
gram in 1974, set an impressive-
sounding record of sorts at the
South Pole by strapping on his snow-
shoes, heading out about a quarter
mile, and walking around the pole
while passing through the 24 time
zones to “hike around the world" in
about half an hour. Lokey has also
taken part in the annual Snowshoe
Thompson Race over sand up the
Baja Peninsula, sponsored by the
San Diego Mountain Rescue Team
to commemorate an 18708 snowsho-
er who delivered mail and medicines
to snowed-in prospectors in the High
Sierras.

Choose oval-shaped Bearpaws or
narrower Modified Bearpaws for
mountaineering and brush hiking.
Beavertails and larger Yukons have
the conventional rudder-action tail.
Use long Ojibways, Crees in deep
powder snow.

Two organizations help coordi-
nate activities. The U.8, Snowshoe
Assn, (USSA) is contacted through
George Bosworth, Bex 170, R.D. 1,
Corinth, N.Y. 12811. Canada’s Union
Americaine de Raquetteurs Execu-
tive Secretary in the United States
is Albert Cote, 138 Bartlett St., Lew-
iston, Me. 04240, ™

MANUFACTURERS LIST

Bashan Brathers inc., 136 Est Des Erables 5t Emile, Que.

Bag Cheal Mig., Box 178, Loretieville, Que.

Black Forest Snowshoes, Box 1007, Mevada Ciy, Cabi,
259540

Canadian Lacrosse Mig, 2440 Bonin 51, Sherbrooks, Cue.

Canl Hailman N Snowshoas, 2134 Route 8, Brant Lake, N.Y,
12818,

Chestnut Canoe Co. Lid., Box 85, Fredencton, N8,

Country Ways., 3500 Hwy. 1017 5, Mirnatonka, Minn
55343

Early Wirlers Co.,
08100,

Fabes & Co.. 180 Bouldela Aivere, Loretiewile, Oue.

Fioyd Weslover Snowshoas, Meco, Box 83, A.D. 1, Glovers-
villg, N.Y, 13078

Iverson’s Snowshoes, Shingleton, Mich. 45884,

JOK Sports Ing., Box 1014, Boulder, Colo. 0302

Morh Amencan Alloys & Synthetcs, 15 Commerce 51, Wilks-
lon, VL 05495,

Pabb Snowshoe Cio., Bow 53, South Praine, Wash, RE385,

Sharpa Srowclaw Co., 2222 West Diversey Ploary., Chicago,
I BO64T

Srocraf D, Garand Mig.. Box 487, Scarbono, Me. 04074,

Sportsman's Products |Snowtreads), 1845 30th 5t., Boulkder,
Codg. 80302,

Trappe of Aspen, Div. of ‘Woodsiroam Corp,, Littz, Pa.
17543,

Vermont Tubbs, At 73, Forest Dale, V1. 05745

Woodstream of Canada (Astro), Box 120, Miagars Falls,
Ot

110 Prelontaing 50, Seatle, Wash,



See how much you can save

fixing your car.

What a Probable Savings Your
pro would time if you do it return
charge required yourself per hour
Replace crankcase valve $6.30 5 min. $4.64 $55.68 T
Replace air filter £11.80 3 min. $8.11 $162.20 'i::‘*'ﬁ
B Tune up engine $71.80 2 hr. $61.27 $30.63 |
Replace fan belt $18.70 20 min, $15.71 $47.13
Replace alternator $121.50 45 min. £85.25 _5“1 I‘Ei_ﬁ_?
Replace muffler and tailpipe $142.75 2% hr. $80.03 $35.57

*Excerpts from the Moy 1979 issue of MONEY Magazine by special permission; ©1979, Time Inc.

Start money-savi irs the day you
receive Ba tcarncgarrmuﬂuud—wr ynm
if you've never handled a tool before!
Mow, understanding, maintaining
and repairing your car is a lot easier
thanks to Basic Car Care lllustrated.
This is a new, fully pictorial guide, It
shows you how to make hundreds of
repairs and adjustments with 827 clear
illustrations, over 400 of them in color.
It uses easy-to-understand picture cap-
tions instead of long wordy explanations,
Yet it gives you the technical specs you
need to do the job right on your car,

It’s almost like having a professional
mechanic show you each careful step.
The editors know how complicated
those pro and technical manuals can
seam to the home do-it-yourselfer.
They designed this 528-page picture
guide to be as close as possible to
watching a trained shop mechanic
do each job, while he explains with
words you can understand.

From a tune-up
for the beginner
to rtfill:lng arear
axle for the more
experienced, Basic
Car Care shows you
the way,

Learn how to put
in shocks, adjust
or replace brakes,
flush the coal-
ing system, trace fuel prob-
lems, replace belts, recharge,
air conditioning, trace battery and
alternator failures, adjust timing and
even spruce up bodywork. Basic Car
Care tells you what tools to use and
even which projects should be left to
the experts.

Each section is dotted with “Pro
Shop" hints collected by the editors of
MOTOR—the kind of littletricksexperi-
enced, trained mechanics usua[lr pass
on only to their apprentices (including
some good gas saving tips).

Written by actual teachers of auto
mechanics.

Wade through a professional repair
manual and r:-u‘fl appreciate the extra
steps we took to ensure that every
picture, every caption and every dia-
gram in Basic Car Care is easy to under-
stand. Then we backed its 376 pages of
“how-10"" with 107 pages of technical
specification for all L.S. makes, models
and years from 1973 up to last year,
and a glossary of terms, and a com-
plete index.

Try it free for 30 days.

Just reading the chapter on preven-
tive maintenance may save you the cost
of the book.

If you can make some of the simple
adjustments explained in Chapter 4,
“Tune-up,” you can begin cutting way
back on repair bills and help improve
gas mileage.

Order either the hardbound or
stand-up, ring-
bound “Bench”
edition and

we'll give you
a month to
appreciate
just how much
| money you
can save with
simple tools
and a clear,
comprehensive
book like Easic Car Care
Hlustrated,

Examine it at your local bookstore or

use this coupon to order a free-trial

copy directly from Hearst Books.

*“A good basic manual is a must if you
plan to do your own car repairs....
Basic Car Care Hlustrated. Itsstrengths
are easy-to-follow instructions and
large diagrams, plus ‘Pro Shop' tips
scattered throughout.”

—MONEY Magazine

Recommended
by the editors of

Methaes

Published by Hearsi Magazines,

and

Magazines.

r!'ulurdly Mechanic Ph 180
Basic Car Care Wustrated

| Hearst Books

| PO.Box 983

I Hicksville, NY 11802

| Please send me Saturday Mechanic Basic
Car Care llustrated for my 30-day free

| trial. 1 1 am not entirely satisfied, | will

| return Basic Car Care and receive a full,

I prompt, no-guestions-asked refund.

| Please send me:

l ___hardcover copies @$14.95each (18713)

1 —ringbound, easel “Bench” editions

| (@%24,95 each (10199)

I Check your choaiee of payment options:
I 01 enclose check or maney order for full
payment of amount shown above,

I Charge to:
| OMaster Charge #
I OVisa #
I Signature here
Oiffer available only in the continental United Seates,
I Orders subject 1o acceptance by the publsher, Allow
I &b sk lar delivery,
: Print Mame
I Sireel S R
I Ciny = _:'o;ur_ ___.hp_
|
L]

a division of The Hearst Corporation
JAMUARY 1980
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. and let your fingertips
control the action,
140 Top Quality Products

or
CLEAN-UP = TOUCH-UP = DRESS-UP

FLAMEPROOF

atwres. Available i 16
colors that beal ihe heal

phed nevers
equabled

ENGINE ENAMEL

teat rasistant wrethane

Engeng lempena
proweding @

SPEREX core

16131 5. MAPLE AVE., GARDENA, CA. 90244
13/313-6162
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TURBODIESEL SCOUT
(Condinued from page B8]

| View from rear shows large haich. Ample
| windows provide good visibility.

since 1 was passing the engine's

power peak.

To test highway performance, |
left the tranny in fourth and accel-
erated from 50 mph (2400 rpm) to 70
(3400). My best time with the aircon-
ditioning off was 17.4 seconds—not

| bad when you consider that a Mer-

cedes 300TD five-cylinder station
wagon takes 14.5 seconds to do the
BAME Tun.

Over 20 mpg at one stretch

Top speed is 82 mph, but the Trav-
eler gets rather noisy once you go
over 56 mph; on the test car, wheel
imbalances above this speed caused
further discomfort, so 1 did most of
my cruising closer to the speed limit.
During one highway run of 314
miles, the Traveler turned in an im-
pressive fuel economy figure of 20.25
mpg. Overall, [ got 18.6 mpg, driving
about 10 percent of the time in city
traffic, 80 percent on the highway.

The Scout Traveler | tested was
loaded with options (the test car has
a base price of $10,378, but its total
cost was a whopping $13,320). Many
of the options were designed to make
driving the Scout more comfortable.
The most notable one was the e¢loth-
covered bucket seats (2120)—they
were extremely comfortable, offer-
ing good lower-back and thigh sup-
port—just what you need for long
hours behind the wheel. The aircon-
ditioner (§607) helped to keep things
cool, but was extremely drafty even
on its lowest setting. An AM/FM 8-
track stereo gave good reception,
but is overpriced at $358.

The Traveler's driving position is
good. Since this wagon has an over-
all height of 65.7 inches (about a foot
higher than most cars) vou look
down on traffic. Visibility is excel-
lent on all sides, thanks to the large,
flat windows.

All controls are easy to reach, and
power steering is standard, as is a
tilt steering wheel on diesel models.

Gaugez include oil pressure and
water temperature, but the ecloek
(which was inaccurate) will set yvou
back $37.50.

The clutch is stiff, and both shift
levers take some muscle to operate.
Fortunately, the eclutch pedal is
large, to prevent undue pressure on
the ball of your foot, and both shift-
ers have large knobs to facilitate an
easy grasp.

On smooth reoads, handling is fine
for such a tall vehicle. A front anti-
sway bar helps to keep body roll in
check through turns. The power
steering is somewhat vague on cen-
ter, but road feel through the test
car's optional 15-inch sport steering
wheel was reasonable—I could feel
gurface irregularities without the
wheel being jarred from my hands.

The Traveler's rugged suspension
has leaf springs at all four corners;
aolid (nonindependent) Dana model
44 axles are found both front and
rear, the only difference between
them being that the rear axle ean
hold 3500 pounds, while the front

Plaid-cloth bucket seats are comfortable.
Pattern carries over onto doors, brighten-
ing up the cab's spacious interior.

one can only hold 3200.

Despite the fact that this vehicle
has such a rugged suspension and a
high 7.6-inch ground clearance, the
ride remains good over most sur-
faces, Small bumps are soaked up
well, but larger ones sometimes
cause the rear of the car to sidestep
slightly, necessitating a steering
correction to remain on course. The
Traveler does tend to pitch over
most bumps, but no more so than the
AVerage van,

The Traveler's muscular demean-
or-can really be put to the test on
back roads. Qur test car had the op-
tional automatic front-wheel locks
for its dwd system (cost: $99; see
page 98, Feb. '7T9, for technical de-
tails). In brief, the locks let you en-
gage and disengage the front
wheels, using the transfer case shift
knob without having to manually
unlock the front wheel hubs for nor-
mal, 2wd highway operation.

There are two speed ranges in

(Plaase furn to page 122)



Turn Extra Time Into E arn TO an HOUI’

Extra Income!
_ N o

Beyou g OW n bOSS f- Expﬂriem:e

S24d eede’

in amoney-making By
businessiof your.own.

oharp-All

lets you

Sharpen Saws

garden and shop tools _ 7 2%"
for home and industry
B

NOW! use your SPARETIME to L
of 1_-___‘__..._.___. ' b —

BEAT inflation and the high cost

With Suare-AvnL it's easy to start your own e 3
business, No selling is involved, no inventory. '
People bring in their work .., vou take in vear

; tag . -
. T — /#//I
round CASH Profits and keep 90¢ out of every .r’ ""“‘---...." ‘\ l
I |

living!

> j’

dollar you earn. Work sparetime or fulltime s

right at home in vour garage, basement or tool |
shed. Work the hours you want—FREE Book It's EASY To Get Started—No Franchise Fﬂ:lslil
tells how to start your own business even while dollars to get start

: ds of
You don't have to invest tROUSINER Z%, /oy our 45 years of
busingss for yoursell. Low Cost SHARP-ALL 95€ UL 5 e girg

n earn eatrd WNCOME,
s g e Swgﬂ.a E;y iustrated Operators Manual gives

working at your regular joh,

Bigp PROFITS = — Planty of business walting for gualified man

Every home and business has saws and tools that need '::;?I if:ﬂﬂﬂpﬂinucﬁms. shows exactly I::*a:?f::fanil:i;?r::
periodic sharpening. There's plenty of business waiting yo0!, where ta get business, what lo chal:gﬂ:;:‘n?_ does the kind of
for the man who can sharpen saws, planer knives, jpinter " all the “tricks of the trade . hn:ém time after time

blades, wood chisels, scissors, pinking shears, snips, lawn- precision job that brings clstomers e 1 Today!
mowers, axes and other garden, shop and home tools. Gond for FREE Book “Lilelime Securty.. -

Suarr-Avs does ALL these jobs and maore. .. quickly, and
at a big profit. You will be sharpening headquarters for

carpenters, builders, lumbervards, factories, home work- r:.
shops and huhb}'iuta,..hundred: uI'Ljnh::E?igh: ilnw;nur “IBN is Hﬂ “EHGET[“N m Ba;?:::

own neighborhood. rﬂ] Sﬁ”:SMHm wlll na“! Full Detalis!

SEND FOR FREE FACTS TODAY!

ok i Mtitna b spexsig ok st o i eichy pou .., BELSAW SHARP-ALL CO.
Complete Sharpening Shep. Send coupon or ¥ geLsaw: 7 10J Fleld Bidg.
<’ Kansas Clty, MO 64111

5-6 FE.“”FI""HME“E“?[I'I.FI"'Bi?m‘lr I. “““‘-
-Ua ria er!: |
y g %‘ A", Please send my FREE copy of your book
FREE Booklet gives full details with a 3 "Lifetime Sal::url!ty" and full details an
L your 30-Day Free Trial Offer!

Our Free Book tells
how to start a profit-
able, lifetime home
sharpaning business,
how wa halp you grow,
how we'll financa you.

Fame

e .
- A
.___-.'.V""" S Address -

L & F & 0 0 N 0 N 0 |
AL

Caty State o

BELSAW SHARP-ALL Co., T10J Field Bidg., K.C., MO 64111 u me o o o o oo oo o o o o o o o o o o o o o o o
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Celestrc

coo PHOTO &
OF TIGER

Cl4 SATURN
PHOTO

For the photographer, astronomer, naturalist, educator,
or casual observer—Celestron has established a new
standard in superb telescopes and telephoto lenses at
affordable prices (from $245). All feature large observatory
type mirror/lens optics folded into a compact, lightweight,
portable telescope or telephoto lens. Close-up detail borders
on the fabulous from celestial subjects light years away, to
ships, planes, flowers, wildlife or people. Here is truly an
instrument that allows you to view or photograph the world
around you.

Free 4-page brochure or send $2.00

for 32-page full color catalog on
how to select and use a
Celestron telescope or
telephoto.

Celestron International

2835 Columbia St., Box 3578-4
Torrance, Calif. 90503, U.S.A.
Telephone: (213) 328-9560

Dealer Inquiries invited.

CB8 Telescope

TURBODIESEL SCOUT
(Confinued fram page 120)

dwd: One 15 “4H" (high), with the
same overall pearing as in 2wd. The
second, “4L" (low), increases engine
rpm by a factor of 2.62 in each gear
for greater momentum.

[ found the 4wd system easy to en-
gage and disengage, once [ had prae-
ticed using the transfer case shift le-
ver while easing the Traveler
through a Chicago traffic jam. To
engape 4dwd, the regular shifter is
put into first gear after the vehicle
has been stopped. Then, as the
cluteh is let out, the transfer case
shifter is either moved forward (low)
or backward (high). An indicator un-

POPULAR MECHANICS

der the speedometer goes on to re-
mind you that the front axle is en-
Faged.

I put the 4wd feature to the test
the next day in rural Pennsylvania,
I drove the Traveler down a hill that
was made of smooth mud—it was

25

Easy-to-read instruments include those for
temperature, oil pressure, amperes. Pad-
ded sport steering wheel |s 545 option.
Mote twin shift lavers below steering wheel:
one on right is for transfer case.

slick as ice. The Traveler climbed
back up the hill effortlessly.

Great off the road

A few weeks later, during an early
autumn snowfall in Connecticut, 1
drove the Traveler onto a snow-cov-
ered field to photograph it. Despite
the slipperiness of the snow, the
Seout was able to negotiate the thick
foliage effortlessly in “4H" —both on
hills and level ground. The Scout is
truly a blast to drive off the road.

In total, the Traveler is an ex-
tremely well-made vehicle—though
costly—when you compare its price
to that of an ordinary car. It can
carry huge amounts of cargo just
about anywhere a driver and four
good buddies would care to go. When
the going pets rough, the Scout
simply plows ahead effortlessly, And
| it's enjoyable to drive, with well-
| designed controls and comfortable
seats. ™




Gas saving

tuneups and troubleshooting

Fewer than a dozen inexpensive
parts and an hour of vour time stand
between yvou and optimum mileage

for your car. If vou have Tuneup &
Troubleshooting by Saturday
Mechanic, the book that actually takes

YOu shep-
by-step
through the
entire tune-
up process
with clear
illustrations
and simple
language.

A timing
light like
this costs
less than $20 and allows vou to set
yoaur car’s ignition for efficient fuel
combustion, If you have the book
that's almost like having a mechanic
standing next to you. The book that
points that timing light at every LLS.
make and model produced in the last
six years — including vans, pick-ups
«‘Ind 4WDI‘.\.

Saturday Mechanic’s Tuneup &

Troubleshooting keys important tune-
up parts such as spark plugs to each
model, with a 109-page specifications
section. And it's got imporntant, all-new
information on electronic ignition, as

well as on pollution control de-
vices and other recent design refine-
ments.

You're looking at another Tuneup &
Troubleshooting exclusive. A special
flow chart approach to troubleshoot-
ing. Note how, in simple pictorial
style, the diagnosis of intermittent en-
gine cut-out is turned into a series of

simple questions. Questions vour car
answers through easy-to-periom tests,

Here, the fuel pump is isolated and
either replaced or ruled out as the
problem. Imagine 60 pages of how-to
flow charts on batteries and cables,
charging systems, starters, compres-
sion and vacuum systems, distributors,
spark plugs, carburetors, fuel and
cooling sys-
tems.

Even if vou
just diagnose
the problems
with Tuneup &
Troubleshooting
and then take
your car to a
repair shop,
you' e maney
ahead.

You can pay
for Tuneup & Troubleshooting with just
one simple tuneup or quick diagnosis
of an easy-to-fix problem.

And we're so sure this book can
teach you quickly, we're offering a
30-DAY FREE TRIAL. Put Saturday
Mechanic’s Tuneup & Troubleshooting
to work. If it doesn’t make saving
money on fuel and repairs easier from
your very first try, return it and pay
nothing. We're confident you'll keep it,

made easy.

though. And put its clear illustrations
and lucid

captions o e -
work to boost 1 E& = _il
fuel economy =

and keep your zﬂb - il ,;,{I
car out of ex- = ik
pensive repair | 3 T .

shops. 4:.. t“ g'il

B ommenided b
1k Egdicars ql

I_"l.irurtf.n- Mechamic Tuneund Troubleshooting
Hearst Books, PO, Box SH 1

Hicksville, NY 11802 PRATBO

Please send me Saturday Mechanic ‘Huﬂg_-_m
MLMMI.*'JLMH"" my Wclay trial. If 1 am
not entirely satistied, §will eum uneyp &
Trpuhleshooting (102071 and receive a tull,
prompt, no-guestions-askied nefind,

Cheeck vour choice of payment options:

D cachcopy o k&
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Send today lor our New Free Catalog of the
maosl magnificent heirloom quality antigue
reproduction clocks you can bulld.

Your choice of Grandiather, Grandmother. wall. masntie,
desk clocks and more. Availsble from plans or ready-
Io-assemble kits far all hevels of Skil. With sohid %"
hamd-muiched hardwoods in walnwl, aak, cherry or Hon-

duras mahagany. Imported precision movements and
chimes. Solid Braas dials plet tools, hardware, hoaks and
ACCESSonies. You ve never geen a finer catalog. You'll never
buskd a betber clock

[ Pipase send me your Free 32 page color Catalog.
| enclose $1.00 lor postage and handling.
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SPORTS PLANES YOU CAN BUILD
{Continued from page 78]

at quick glance, makes it appear to
be flying upside down. It's powered
by a 25-hp Citroen engine, driving a
pusher prop in the tail. The advan-
tage of this is that, with the prop in
back, the craft is always flying in
clean air instead of its own prop-
wash. Dual-function “rudderva-
tors"” in the tail serve as both rud-
ders and elevators. The idea behind
the inverted-V arrangement is to
get the tail down inte undisturbed
air at high angles of attack, such as
during landings, when maximum
control and stability are eritical.

Full-span “Hlaperons' in the wing
work collectively as flaps and differ-
entially as ailerons, providing both
precise control and simplified con-
struction. Other features include re-
tractable tri-pear, steerable nose
wheel, removable wings for towing
and storage, and a two-position,
switchable-pitch prop for maximum
efficiency in both climb and eruise
situations. Wingspan is 27 feet;
length, 15. Performance specs are
not yet definite, but are expected to
equal or exceed those for a Cessna
152—a remarkable achievement on
2b hp. Kits will be sold by M. B. Tay-
lor, Box 1171, Longview, Wash.
98632,

Oid Cub goes modern

Another new pusher-prop configu-
ration eomes from C. G. Taylor, de-
signer of the famed Taylor Cub, and
his son Bruce. Called the Taylor
Bird, it's a mid-wing, tandem two-
seater aimed at good visibility and
easy construction. Mounting the en-
gine behind the cabin puts pilot and
passenger ahead of the wing, with a
clear view all around.

The main structural element is an
aluminum-tube boom on which all
other components are mounted. Ex-
cept for a fiberglass skin, most parts
are aluminum and are supplied al-
ready predrilled and aligned, so they
can be assembled without jigs. The
engine is a 65-hp Subaru, providing
a top speed of 1256 mph.

Like the Micro-IMP, the Taylor
Bird is loaded with sophisticated en-
gineering, Slots in the leading edge
of the wingtips permit flat stalls,
without the tendeney of a wing to
fall off inte a spin. Air rushing up
through the slots exerts a foree on
the underside of the wing propor-
tionate to the speed of the wing's
downward travel. If one wing starts
to drop, air pressure on that side in-
creases, forcing the wing back up.
The wings thus are self-leveling.

For simplicity and strength, the
wings are straight with no dihedral.
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Stability is provided by ingenious
wingtip end plates that toe in at the
front and slant out at the top—like
the front wheels of a car. The for-
ward toe-in gives directional stabili-
ty, while the outward slant createsa
dihedral effect to assure lateral sta-
bility. The ailerons run full span for
ease of construction, and a T-tail
further aids spin resistance. The
wings fold for trailering and stor-
age. Wingspan is 26 feet; length, 18.
Plans are 165 from Taylor Aero In-
dustries, Box 3162, Camarillo, Calif.
93010. An info pack is $56. Partial kits
run from £3000 to $7000.

Gliders that grew up

Mitchell Aireraft, maker of hang
gliders, now has a true airplane, the
Mitehell Super Wing. A tailless fly-
ing wing, it sports a fully enclosed
cockpit pod, clear-plastic canopy, re-
tractable tri-pear, steerable nose
wheel, even brakes. A 10-hp engine
with pusher prop gives a top speed of
80 mph. Wingspan is 34 feet.

A system of spoilers and “ele-
vons"—ecombination elevators and
ailerons—provides directional con-
trol without the need for a rudder.
The outer wing panels fold so the
craft can be easily cartopped. Kits
for the Super Wing will be about
$£2300 with engine, $1500 without,
from Mitchell Aircraft Corp., 1900
South Newcomb, Porterville, Calif.
93257.

One of the lightest motor gliders
yet developed is the little 80-pound
Minibat designed by Larry Haig of
Muskegon, Mich. Powered by a 3-hp
chainsaw engine, it has an enclosed
cockpit pod and can carry a payload
of 220 pounds—nearly three times
its own weight. It can't take off un-
der its own power, but can sustain
itself in flight onece it's aloft. An auto
tow or bungee catapult is all that's
needed to get it airborne.

Stressed for 6 Gs both positive and
negative, the eraft is fully aerobatic.
It ‘has three-axis control with rud-
der, elevators and ailerons. In addi-
tion, the ailerons and elevators can
be used collectively—both ailerons
up and the elevators down—for pre-
cise glide-path control during de-
scent. In this case, the ailerons act
somewhat like spoilers and the ele-
vators like flaps. Wingspan is 25
feet; length, 9 feet.

The Minibat will be sold as a
ready-to-assemble kit for $3500 to
$3900, with the power pack an addi-
tional $250 to $300. It will be avail-
able from GLA Ine., 841 Winslow Ct.,
Muskegon, Mich. 49441. An info pack
is §6. Construetion is so quick and
easy it's said to take only five to 10
days—that's getting off the ground
pretty fast, ™



Start your own money making business!
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Easy to learn — Easy to do— Easy on You!
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Making a Conciete
Flower Pot! ... and

SO CAN YOu!

Make and sell your own
Ornamental Concrete items.
Rush 55.00 for Book
sbout Aluminum Malds
with prices and production trade secrets
direct from world's largest mald manufacturer.
COver 350 designs to select from.
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my method of DYNAMIC-TENSION
starts giving you results that you feel
and your friends will matice. Big,
useful muscles. Gain pounds in
weight where needed. Lote

“pot belly.” Send me your
name and address for my
32-page book—FREE

.
CHARLES ATLAS
49 West 23rd St

New York. N.Y. 10010
Dept. N8

126 POPULAR MECHANICS

gives exact fuel shots at repular intervals,
But f.i. is expensive, and & more practi-
cal, economical solution seems to be the elec-
tromically contrnlled, variable-venturi carbu-
retor, whose metering can be altered almost
instantanecusly by minicomputer signals,
We'll see the rise of the electronic carburetor
in the 1880s—also less enstly i, systems,

Electronic gamesmanship

“Onee you've got electronic engine controls
on-board,” says Chrysler's director of prod-
uct planning John I}, {(Jack) Withrow Jr.,
“then it's just a small step to the electronie
instrument panel with digital readouts, elec-
tronic message centers, trip computers, elee-
tromically tuned radios, electronic door locks
and seeurity systems, temperature regula-
tion—myriad things."”

That's echoed by planners at other awto
companies. They all foresee an electronic blitz
in the "#0s, and are gearing up for it,

Ome advantage seen for digital instruments
i= that they'll be thin. Dopald A. Forman,
Chrysler's advanced engineering director, ob-
serves that wafer-thin LED or LCD readouts
for such things as the speedometer and pauges
might leave more space behind the instrument
panel —zpace that's at a premium as cars grow
smaller. What'll they stick back there? Com-
puter modules, airbag equipment; perhaps the
usable glovebox will make a comehack.

Whether functions not related to engine and
emissions should be hooked into the car's main
eomputer, though, remains a topie of s=ome de-
bate. Jack Dinan of GM's AC Div. told me he
helieves the emissions/engine-control system
will be kept separate because “. . . tying in
other sensors and funetions might lead to fail-
ure of the emissionsfeconomy system.” He
sees separate microproceszors and black box-
&8 used for future displays and funetions,

But Ford and Chrysler don't agree. They
predict one master computer for everything.
The same senaors that tell such facts as engine
temperature, manifold vacuum, and =50 on,
cnuld be hooked not only into instrument-pan-
el readouts, but could alzo 2erve the car's on-
board diagnostic computer. Such diagnostic
computers have been developed, pioneered by
Volkswagen. They're the plug-in vanety, but
could easily tell the driver—via LED dis-
plays—what’s going wrong.

Other possible applications of electronies in
future cars include service-cvele reminders,
on-board oil analysiz, shock-absorber control,
brake antiskid svstems, ventilation and air-
conditioning regulation, and the already-with-
us trip computer. Some of these items may
become popular during the 1980s,

One auto engineer referred to what he
called “pimmick electronies” and predicted
they might get out of hand during the decade.
Just as Detroit plunged headlong into chrome-
and-tailfin overkill in 1958, it might do the
same in terms of eleetronic overkill by 1988,
Drivers might tire of trip-computer games,
Digital displays might be found too distracting,

This same engineer made another good
point by saying that although many electronic
gadgets might seem luxurious and expensive
at first—digital instruments, computers of all
types—production plus Japanese competition
will bring prices down in a hurry.

Shapes of the future
All automakers will go to fewer basic body
platforms in the future, Just as Ford presently

nses one platform (dubbed “Fox") for ita Fair-
mont!Zephyr, Mustang/Capri and Thunder-
bird/Cougar, so others will ereate larger and
smaller lines from the same basics to maximize
interchangeability and thus cut costs,

In some cases, cars built overseas will have
body and power-train  components  inter-
changeable with cars manufactured here,
Examples: AMC/Henault's upeoming 1982
subcompact, Ford's “Erika” Finto replace-
ment, and GM's T-car (Chevette) and next-
generation  J-car (Monza/Opel/lsuzu/Vaux-
hall), Exterior skins might look different, but
more cars in each corporation share inner
members, floor pans, subframes, and a0 forth.

As American cars shrink on the outside and
grow internally, you'll see doors become thin-
ner, trunks taller, hoods shorter and more
sloping, C-pillars lesz hlind, seat-hacks more
slender, and interior designs more flexible to
accommodate different combinations of pas-
sengers and cargo.

Aerodynamics are even now playing a
growing role in auto design. This trend will
continue. Even so. you won't 2oon be seeing
epg-shaped cars, Many will look like varia-
tions of the X-car, as mentioned.

Sportier models like the Corvette, Camarao,
Firebird, Mustang, Capri and Chryzler's L-
bulied coupes will go to peinted noses, lower
profiles, and seulpted-in spoilers and air-
dams—generally along the lines of the
present Lotus Esprit.

But conventional passenger cars of the "80s
will still be rather square and boxy, despite
greater use of design aerodynamics (or “aero,”
as stylists like to call it), Comments Chrysler's
design viee president Hichard G. Macadam,
“People expect an aerodynamic car to look like
a teardrop. That just won't happen. What
we're finding i2 that we get a tremendous im-
provement in fuel mileage through eareful de-
tail execution and relatively minor adjust-
ment= in form.

“For example, slightly more curvature in a
windshield pillar. bringing the door glass out-
ward more flush with the metal, fairing in mir-
rors—all these and many similar detail
changes can yield better gas mileage and re-
duce wind noize at relatively little expense,”

The theory that streamlining i1z effective
only at higher speeds no longer cuts much ice
in Detroit. GM's executive assistant to the
vice president of engineering, Dr. Craig
Marks, notes, “It's not true that aerodvnamies
affects a car only at speedz above 60 mph.
That's an old wives' tale. It can make a differ-
ence even at 30 mph.”

S0 your composite car of the 1980s will still
be a notchback or fastback sedan, with two to
five doors. We'll have notchbacks because
many people want enclosed trunks where they
can keep cargo out of sight. Folding seat-backs
will be common even in notehbacks.

There’ll also be & rise in popularity of semi-
fastbacks—fastback coupes ahd sedans with
little bustle trunks. Theze will be more com-
mon on the shorter wheelbases, The larger
fastback sedan. despite the thudding responsze
to GM's 1978-79 A-body examples. will also
grow in popularity. Station wagons, lifthacks
and Tastbacks will tend to blend, especially
sinee downsized wagons will no longer be hig
ennugh for a third seat.

The popularity of vinyl roofs will wane, but
the uze of exterior graphics will rize to differ-
entiate nameplates. Just as you can instantly

{Please turn to page 128)
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COLD SLEUTH

CAN CUT YOUR ENERGY COSTS

uPp 10 25%

ACTUAL SIZE

Your fuel bills are getting higher every year. This winter
you'll be paying as much as $1.00 a gallon for heating oil.
Electric companies are tacking enormous fuel passalongs
onto your monthly bills. And the way things look now,
energy prices will continue to rise out of sight.

A lot of that expensive fuel you buy is wasted . . . through
poorly-fitted window and door frames. You've probably re-
paired most of those leaks because you felt the cold air as
you passed by. But COLD SLEUTH can help you do even more
to save fuel dollars.

COLD SLEUTH CATCHES SNEAKY HEAT THIEVES

Every house has tiny air leaks, often too subtle for you to
locate. You know cold air Is seeping into your home—while
fuel dollars are pouring out. But you don't have a clue as to
where to look. That's why you need COLD SLEUTH.

RECORDS MINUTE TEMPERATURE CHANGES

COLD SLEUTH features a specially designed thermistor
scarcely larger than the period at the end of this sentence.
It is so sensitive that it reacts instantly to changes in air
temperature as small as 1100 of a degree. And those
changes are clearly indicated on the easy to read meter.

EASY TO USE

Just set the control at the mid-scale reading, remove the
thermistor's protective cover, point COLD SLEUTH in front of
you, and watch the needle move.

ORDER YOUR COLD SLEUTH TODAY!

The sooner you have it, the quicker you can Save

fuel and energy dollars

HELPFUL ALL YEAR ROUND

During the summer your air con-
ditioners have to work extra hard
if your house is poorly insulated
or has leaks. By using COLD SLEUTH
in reverse—to locate and repair
hot problem areas—you could
probably bank part of your elec-
tric bill.

LOCATES ALL
AIR LEAKS

Mormal trouble areas
include doors, win-
dows, vents, electrical
outiets, fireplaces,
chimneys, and crawl
spaces. But to find
those sneaky heat
thieves, probe your
COLD SLEUTH along
walls, ceilings, and
floors, When the neadle
moves into the cold
zone, you've probably
uncovered a hard-to-
see crack or a gap in
the insulation,

By keeping track of
temperature variations
all over your house,
you'll know exactly
where to caulk, patch,
or insulate ... to save
those valuable fuel dol-
lars.

Simpdy use the coupon below. Enclose a check or
maney ordar of $27.95 for each COLD SLEUTH,

Also availabie in kit form, If you wish fo build your
own and save even move money. enclose just
$19.95 for sach COLD SLEUTH kit,

- -*ﬂ--.--_-‘

Make check or money order payable 1o Popular
Mechanics, and send to:

Popular Mechamaes (OLD SLEUTH

Box 1014, Radio City Station
Mew York, N.Y, 10019 PM-1

YES! | want 1o cut down on my fuel and
energy costs.

[J Please send mé ____ réady-bull COLD
SLEUTHS at $27.95 each,

[ Piease send me ____ COLD SLEUTH

kits a1 $19.95 each 5
TOTAL AMOUNT REMITTED §
Name
Address
City State Zip

Flease allow four 10 i weeks bor oalivery

-
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YES, YOU CAN
GET YOUR

AT HOME IN SPARE TIME

Low monthly payments
include textbooks

No matter why you “dropped out’ you can
finish high school now, at home in spare lime,
al your own pace through B0 year old Amen-
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ANYONE CAN SOLDER WITH

KESTER SOLDER

DO-IT-YOURSELFERS!
Let Kester solder aid you » your home
reépairs or hobbies. A radio, TV, model
train, jewelry, plumbing, #lc. Save money
=rapar il yoursell Send sell-addressed,
stamped anvelope o Kester lor a FREE
Copy of "Soldenng Simpltied’

KESTER SOLDER
4201 WRIGHTWOOD AVE
CHICAGO, ILL 60839
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THE CARS OF THE '80s

tell & new Z-28 from a Trans Am by its graph-
ics, other basically zimilar cars will be identifi-
able through decal and paint treatments,

The powerplant picture

The only American automaker (not count-
ing VW, that i2) currently producing diesel
engines predicts that diesgels will power 13
percent of its cars by 1985, General Motors—
specifically Oldsmobile—is currently ready-
ing a %" V6 diesel that's not a converted gaso-
line engine. [t's designed as a diesel from the
pan up. So is the aluminum V8 being engi-
neered for the 1982 fwd Seville. You'll proba-
bly see it in both diesel and gasoline versions,
but the gas will be derived from the diesel, not
the other way around.

Ford Motor Co, recently entered a diesel
development program with Cummins Engine
Co. Inc., but still pins a major hope on its so-
called PROCO (Programmed Combustion or
stratified charge) engine (see page 78, Dec.
"8, for details), Ford has succesefully built
and tested PROCO versions of its present 302
VA and an experimental, soon-to-be-released
225-cu.-in. V6.

Testa show the PROCO definitely gets 20 to
26 percent better fuel mileage than its conven-
tional eounterpart. That equals the diesel’s ad-
vantage, but the PROCO burnz unleaded reg-
ular instead of diesel fuel.

Fords PROCO engines would be considera-
bly lighter than diesels; they wouldn't need
fuel injectors, glow plugs or heavy-duty com-
poments Thus the FROCO could be cheaper to
build (American diesels now eost about $1000
maore than nondiesels). And if diesels run into
continued EPA certification problems, the
PROCO could give Ford o real leg up.

There is a rub, though. Ford hasn't yet con-
firmed that its PROCO engine can be built in
quantity at a reasonable cost. Ford's viee
pregident of car engineering, Thomas J, Fea-
heny. told me, “The research phase has been
successful. The real question is whether the
PROCO can be mass-produced, We're now en-
tering the pilot production phase and should
ot an unswer before the apring of 19817

Even if all goes well with the PROCO,
though, salable engines probably wouldn't be
ready before the 1982-83 model year,

The EPA recently grinted NOx walvers to
diesels for 1981, Without them—and if EPA
doesn't soften its 1982-83 NOx and particulate
standards —GM and Mereedes say they sim-
ply won't be able to sell diesels in the United
States. So diesel cars possibly might vanish
even more quickly than they came—an advan-
tuge to Ford if the PROCO materializes,

Chrvaler recently showed dieselized ver-
siong of its 226-cu.-in. Slant Six, with and
without turbocharger. These were strictly ex-
perimental, and 8o far Chrysler purchased
diesels from Nissan in the past and might
agnin find it advantageous to buy ita diesel
engines from other manufacturers.

American Motors eould get diessl engines
through its Renault connection, although Re-
nault’s present diesels are probably too small
to power even the Spirit, let alone Jeeps and
Concords, Turboeharging might be an answer,

Turbocharging, both of diesels and gasoline
engines, will definitely increase through the
19808, Currently Buick turbocharges its 231-
eu.-in. V&, Ford offers a turbo for its 2.3-liter
Four, and vou ean order a turbocharged 301-
el -in. VB on Pontiae's Trans Am and Formula
Firebirds.
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(Continued from page 126)

Several overseas automakers offer turbos,
ineluding Saab, Porsche and the Mercedes die-
sel. Turbocharging is a natural for the diesel.
GM zeems to be looking in that direction, too,

Notes Oldesmobile assistant chief engineer
Ted Loukes: *Turbocharging can be utihzed to
keep engines smaller. On the other hand,
we're not counting on the turbo in any way as
an emission-control device. A year or so ago, it
was hoped that turbocharging might cut par-
ticulate emissions in diesel engines. We've
found out since that apparently that is not
so—that particulates probably imcreaze in
diesels with turbochargers.”

The =ales potential for turbochargers,
though, looks excellent. GM's Saginaw Div. is
looking into the feagibility of mass producing
turbos in-howse, At the moment, both GM and
Ford buy turbochargers from outside suppli-
ers, notably Garretl AiResearch,

The dicsel's destiny hinges on four major
factors: the future price of diesel fuel, easier
access to thal fuel (Le., more pumps), EPA
diesel emissions regulations and the cost of
diesel engines va. their gasoline counterparts,
Another problem: As diesel fuel becomes
more popular and available, the government
might want to add pump taxes.

It seems reasonable to assume that gasohol
will become more popular, too, GM is present-
Iy experimenting with ethanol blended into
diesel fuel. And, jumping off the deep end,
Brazil hag mandated that all its cars run on
pure ethyl alecohol by 1960! Even today, Bra-
zil's gas-to-gpirit gagohol ratio is S0020, instead
of 910 ag in the United States, Will Brazil be
able to make its aleohol fuels work?

The safety factor

Cars will become safer, partly through
industry effort and partly by government de-
cree. No one | talked to in Detroit seemed
happy with federal passive-restraint stan-
dards as they're now mandated,

The DOT regulation ealls forautomatic pas-
dive restraints in all larger cars for 1982, the
intermediates and compacts by 1983 and all
cars by 1984, For larger 1982 cars senting
three abreast airbags seem the only answer
because no automatic belt system can reach
across the middle rider, For four-passenger
cars passive belts will become standard equip-
ment. probably with airbags optional in some
intermediates.

Thee automatic or “passive” seat-belt aystem
firat appeared in VW Rabbits some years ago.
That's where one end of the belt attaches to
the far edge of the door and automatically
comes geroas the torso and lap when the door
closes, Sinee May 1978, Chevrolet has offered
an optional sutomatic shoulder harness in its
Chevette, but has sold fewer than 10,000 at
£50 pach, For 1980, the Chevette offers an au-
tomatic shoulder-plus-lap belt, but again,
there seem to be few takers,

GM has offered airbags for vears, A feet of
1000 Chevrolets was so equipped in 1973, and
between 1974 and 76, GM offered airbags as a
factory option in some full-gized lines, But
only about 10,000 were sold.

For 1982, GM will again offer airbags. They
will be standard on full-size cars; optional on
smaller ones. GM's safety people, however,
see baps alone—withow! lap belts—as only 156
to 30 percent effective against fatalities and
injuries, GM stresses that drivers and passen-
gers in airbag-equipped cars musat still buckle

{(Plaase furn to page 130}
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HORSEPOWER
CLINTON EMGRNE
YOURS TO

Start your own money

In just a short time, you can be ready
o join one of the fastest growing indus-
tries in America...an indusiry where
gualified men are making from $10,00 (o
SUS.00 per hour. . and that's just for labor.
Parts, engines and accessories add even
maore tio (he profils.

Because the small engine indusiry has
grown so guickly, an scute shortage of
gualified Small Engine Professiomals exisis
throughout the country. In fact, it's not
unusual for a good small engine man to be
three to four weeks behind in the summer
and at least a week behind in the winter,
When yvou see how many small engines
are in use today, s easy fo understand
why qualificd men command such high
prices —as much as $17.50 for a simple
tune-up that takes less than an hour!

(B

You get all this

... _." . Iq |lv

46-million small engines
are in service today!

That's right —there are over forty-six
million 2-cvcle and 4-cycle small engines
in service across the U.S. A, Thats the
official count from the Engine Service
Assn., and new engines are being built at
a rate of one-million per month! With
fully accredited and approved Belsaw
training, you can soon have the skill and
knowledge 10 make (op money serviCing
these engines. Homeowners and busi-
nessmen will seek you out and pay you
well to service and repair their lawn-
mowers, tillers, edgers, power rakes,
garden traciors, chain saws, mini-bikes,
go-carts, snowmaobiles, generalors, snow-
bPlowers, paint sprayvers. .. the list is al-
most endless.

No experience necessary.

You don’t have 10 be a “borm mechanic’
or need prior experience. If you can read,
you can master this profitable trade right
at home, in your sparetime, withoul miss-
ing # single paycheck, Lessons are fully
illustrated = so clear you can't go wrong.

U Send TODAY

equipment with your course IR {141 5
—and it's Yours to KEEP!

fact-filled

FREE

BIIDI{I.E'I"

' ﬁ*/ BEAT INFLATION!
f

Cash in on the

every step of the way.

SMM_'_ ENE'NE ek i e
In iyl Work part time, full time
service and repair ;. = ) s e

L4 king husiness!
- 2> making business!

You receive trade secrels
and business plans

We guide you every step of the way,
including tested and proven instructions
on how to get business, what to charge,
how 1o get free advertising, where 1o get
supplies wholesale ... all the “tricks of
the trade”. . . all the inside facts vou need
i assure success right from the stari,

“I've had about
& vears experi-
fRCE FEPAiFing
small engines . ..
bur repairs were
onlyminor. . . un-
til I searted the
Belsaw Course.”

Walter H. Strick
Campbell, California

With our famous ‘learn-by-doing” train-
ing method, you get practical “hands-on’
experience with specialized t1ools and
equipment that vou'll receive with your
training plus & brand-new 4 HP engine —
all yours to keep !

SEND FOR FREE FACTS!

You risk nothing by accepting this of-
Jer e find out how Belsaw training can
give vou the skilly vou need to increase
vour income in o egh-prafit, recession-
proaf business of yYour own,

Just fill in and mail coupon below (or
send postcard) 1o receive Tull information
and details by return mail. DO IT TODAY!

BELSAW INSTITUTE OF

SMALL ENGINE REPAIR
§10J Fisld Bldg.. Kansas City, MO, 64111

There is NO OBLIGATION and
NO SALESMAN Will Call—ever!

- - -...\'l" B - q

l BELEAW INSTITUTE, 510J FIELD BUILDING ;'"' ‘\*:i
t KANSAS CITY, MISSOURI B4 i
¥ I YES, please send me the FREE bookiet that " ..., ..~
1 gives full details sbout starting my own business in Small
[ ] ine Repair. | understand #re & no obligation and that
= no salesman will call.
[]
Talls how you guichly : Name —
Ermin 10 bi your swn bids
in & profitsble Spatetime I Address
o Fulitime besiness of g
your owa PLUS complets City - —
defails onsur 10-Day =
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75 MPG!

TOP SPEED OF 90 MPH! il
1,125 MILES OF DRIVING 1) T
(from a 15-gallon fuel tank)!
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That's the kind of high-mileage,
fuel-pinching performance you
can get — right now — with the
amazing HYBRID ELECTRIC
CAR! What's more . . . you can
build it yourself!

HOW IT WORKS The layoul of the new drive system.

All you do is take your existing car (or buy a used body) and replace its
ogriginal power plant with a small gas-powered lawn mower engine.
(That's right, a lawn mower engine!) This engine drives a generator
which, in turn, supplies the vehicle's drive motor with electricity allow.
ing you to travel at speeds up to 50 MPH.

When more power is needed, four automobile batteries — hooked up in
series and fed by a 100-amp generator — give you plenty of kick for passing,
climbing hills, and for running at higher speeds (up to 90 MPH) .. . and to
help save normally wasted energy, a regenerative braking circuit auto-
matically converts the drive motor into a generator that feeds and charges
the batteries while the vehicle is decelerating!

Your total cost — by buying your own parts and bullding it yourself — is
under $1500. Your first year's benefits alone — in fuel savings and in hassle-
free driving — will more than pay for the car!

GET ON YOUR WAY TO HIGH-MILEAGE MOTORING. . . NOW!

THE MOTHER EARTH NEWS® — the national magazine long recognized
as a leader in alternative energy — offers you a detailed, step-by-step set
of plans for making the HYBRID ELECTRIC CAR. The complete package
includes the plans, bill of materials, and list of suppliers. The plans sell
for $15.00 and come with a no-risk guarantee, To order simply fill in the
coupon below and mail it — alang with your payment — to;: MOTHER'S
PLANS, Dept MP, P.O. Box A, East Flat Rock, North Carolina 28728,

P e g W e
L AT LT TR

[CLITIEES

Enclosed is §15.00
Pleasa send ma the HYBRID ELECTRIC CAR plans, | understand that | have 10 days to axamine
the plans, and If | decide not to use tham, | can return thom for & full refund.

Ship To:

MAME ADDRESS

cITY STATE zIP

CHARGE ITTOMY ] MASTER CHARGE OR [ VISA CARD

MAME________ ACCOUNT NO. EXPIRATION DATE

MASTER CHARGE INTERBANK N, SIGNATURE
Add $1.00 if youw wish to have your plans sont first class,
MNorth Carolina residents add 4% sales tax,

MOTHER'S PLANS, DEPT MP, P.O. BOX A, EAST FLAT ROCK, NORTH CAROLINA 28726
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THE CARS OF THE '80s
{Continuad from page 128)

up to have a decent chanee to survive a
moderate-to-severe collision.

All U5, car companies continue to work on
“crash crushability.” That's where front-end
sheet metal, bumpers, frame horns and pow-
erplant mountings are designed to “give” or
fold to absorb impact.

The GM X-car is a prime example of what
can be done. When the National Highway
Traffic Safety Administration (NHTSA)
crush-tested three X-cars at 35 and 40 mph,
they passed with Aying colors. Federal stan-
dards eall for 30-mph barrier crash survival,
and successful 40-mph erashes classed the X-
car with experimental safety vehicles. That
zort of technology will appear in future vehi-
cles from all major American automakers.

Side impact beams will have to become
lighter and less bulky as cars are slimmed
down and doors get thinner, The challenge
calls for high-strength steels plus different
wintdow mechanisma—perhaps along lines of
GM's plastic tape system as in its X-cars,

Upcoming pickups, vans and dwd

Starting in 1979, the EPA st fuel-economy
standards for light trucks and four-wheel-
drive (dwd) vehicles, in addition to passenger
cars. These standards covered trucks up to
B000 pounds groas vehicle weight (GVW) and
included captive imports like Ford's Courier
and the Chevy LUY. Gae mileage for two-
wheel-drive trucks had to come up to 17.2 mpg
fleet average, with 15.8 mpg for dwd.

By 1980, the standards have advanced to
include trucks up to 8500 pounds GVW, and by
"l 15 mpg will be required for 2wd trucks and
15,5 mpg for dwd, even though the trucks will
be heavier. Or will they? Detroit foresees a
downsizing trend in pickups, vans and dwd,
too. But, ag Ford's Bob Harner pointz out, too
much downsizing could be counterproductive,
There's no point in making pickups 2o petite
it would take two to haul one full-sizer's load.

Back-road sport vehicles like Ford's Bron-
eo, AMC's Jeeps, Chevy's Blazer, MoPar's
Rameharger and Trail Duster and Interna-
tional's Scout will see some downsizing, plus
lighter materiale, Chevy will begin building
its LUV pickup in the United States in 1952,
and Ford will do likewise with the Courier,
Chrysler says it'll stick with Mitsubishi.

Upcoming electric cars

Mew zine-nickel batterier won't mean that
GM will be building electric cars soon: GM's
firat mass-produced electries will probably be
delivery vans, not passenger cars, GM's Dr,
Craig Marks points out that vans make more
aenae for initial field-testing, because they op-
erate closi to their charging stations, keep
regular hours and standard routes, get good
maintenance and will be easy to study.

After that, vou meight see some electric com-
muter vehicles from GM and other magor mak-
ers, probably not before mid-decade. These
will carry two people plug shopping bags or
light cargo, Bodies will be fiberglass and ure-
thane, probably on a steel platform.

The DOE has given go-aheads to two com-
panies to build integrated test vehicles: Gar-
roett Corp, and General Electrie, GE, working
with Chrysler, recently completed a sleek
two-geater urban experimental ETV-1.

Eight more contructors have DOE nods to
work on electric-car battery development,
Gould, Yardney and ERC are working on zine-
nickel batteries, as iz GM. Westinghouse and



Eagle-Ficher have contracts to develop nick-
el-iron batteries, And C&D Electrie, Gould
and ESB are developing improved lead-acid
batteries for electrie vehicles,

GM, meanwhile, says its electric cars—if
available by 1085-86—will be relatively
expensive compared with conventional auto-
maobiles because initial quantities will be
small, and manufacturing technology new, In
time, the price of electries should come
down.

Not that electrics will provide a free lunch.
Where will the household current come from
when millions of drivers plug in every night?
What happens to all those batteries in a severe
crash? Will the ozone generated by electric
mators become & problem?

Looking past 1980, GM considers lithium-
iron sulfide batteries feazible eventually, as a
suecessor to zine-nickel. Lithium-iron batter-
ies operate at high temperatures—80° F.—
to keep electrolyte molten. Lab tests show
they can be recveled theoretically over 5
times in the field. Problems include lowering
costs and coping with temperatures.

Future federal standards

Government hoppers are overflowing with
proposed rules for cars of the 1980s, Here's
a sampling of some vou're likely to see:

By model-year 1982, one proposed rule will
mandate that all ears and trucks under 10,000
pounds GVW must have brakes designed so
pads and shoes can be inspected for wear with-
out rernoving the wheels. Presumably this ap-
plies to both dise and drum brakes,

Another rule proposes that all cars have
twin outside mirrors meeting breakaway and
foldaway standards to protect pedestrians,

All 1982 cars will likely have to meet field
of-vigion standards limiting thickness of roof
pillars. Formal roofs like those now on Rivi-
eras and Marks would thus be outlawed.

In 1983, under another NHTSA proposal,
new cars wouldn't be allowed to have any pro-
jections that might harm pedestrians when
hit. Bumper guards, hood edges, mirrors and
ornaments couldn't stick out unduly. Another
19583 rule would put bright brake lamps high
on the deck lid or C-pillar of all new cars. A
recent experiment with a 50-taxi fleet showed
that high-mounted brake lights cut rear-end
collisions. Proponents of this rule feel the
lamps should be visible three cars back.

By 1985, it's possible that all cars’ instru-
ments, controls and switches will have to be
positioned and operated in standardized ways.
NHTSA is proposing to tell Detroit (and the
world) exactly how to lay out a dashboard,

Before you shake your head, consider this.
Peaple who rent cars at airports often com-
plain that, usually late on a rainy night, it
takes two minutes to find the light switch and
another two minutes to find the wipers. After
that. is the dimmer on the Aoor or the steering
column? Does the horn sound when vou push
inward on the eolumn stalk; is it in the middle
of the wheel, or do you squesze the steering-
wheel rim with your thumb? Helpful improve-
ments might be made in this area,

Other contemplated standards mandate
low-pressure warning syvstems for tires, regu-
late electromagnetic interference, handling
and stability standards (especially vaw), and
further tighten noise regulations,

We won't see flving cars during the 1980z,
or automated roadwayvs, but we'll definitely
see many changes during the decade. b

Sometimes It Pays
To Have Nosey Friends

. . friends that give you a firm grip on fine work in

1o reach the hard to

3 by CHANNELLOCK. Slender,
with no side wobble. Sharp,
h p ad finish

tight places. That
reach. Long nose p
perfectly mated jaws
hand honed cutters, Beautiful h
Blue dipped plastic comfort g Cuality in every
detail (at no premium in price). CHANNELLOCK
Be sure thal name is on the pliers YOU buy.

CHANMNELLDCHK, INC, = Meadville, Pennsylvania 16335

Mepi The Rest Of The Family. Sand For Free Calalog.

OUR FAMOUS CLYDESDALE'S ON PARADE
ORDER

BY

MAIL! et a

Our authentic cast iron Besr Wagon is a classic replica/investment for the collector, B
chunky cast iron Clydesdale horses pull a vividly hand-painted wagon with 27 individual
wood barrels. Complete with drivers, reins and deg. 31° overall, Weighs 14 Ibs, Looks
striking on a Bar, Mantlepiece or Television set. Makes a perfect gift. Although similar
wagons sell for $70-380 in gift shops, our price is $529.95 ea, plus please add $3.00 for
shpg. Mass. residents please add 5% sales tax,
«+ « SPECIAL PREMIUM OFFER . . .

Mention this ad with your order and we will send you FREE a set of BUDWEISER salt
and pespper shakers. Send your check to: (If Master Charge or Yisa, card Mo, & sxp, date)

HIGHLANDER HOUSE oo rwi 70 Mst. (610 g55isel

MELROSE, MASS. 02176
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A marvelous opportunity to acquire an early
mod el St.irlinf Cycle Engine and acquaint
vourself with little known facta about a prod-
uct of the past that may well hold promise
for the future,

The average person has never heard of the
Stirling engine, so the sight of one quietly
running with heat as its only fuel will at first
amaze them and then excite their imagina-
tion, This is the first in a family of six differ-
ent desk-top model hot air engines to be
izsued during the next three vears,

Experimenters » Hobbyists' Power Source
Students e Collectors « Model Engineers

An easily read, lavishly illusirated, 128-
page book accompanies each engine or
may be purchased separately, This pub-
lication, the firat of its kind, takes the
reader on & 160-year tour through the
world of Stirling Cycle Engines,

Send £1.00 for illustrated brochure.
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Texturizing file

To make a rod of brass or other
soft metal fit tighter in a hole,
roughen the rod's surface. Place
it on a large, coarse file and strike
it repeatedly with a nylon-faced
or other soft hammer. Rest the
file solidly on a block of wood sup-
ported on a heavy base.
—Walter E. Burton

On the ball
The halves of a Styrofoam sphere
that have been glued to a work-
bench can be used to hold thumb-
tacks, pins, needles,

—Howard E. Moody

Live-in chimney sweep

You can make an inexpensive
chimney-cleaning brush of two
wire brushes placed back to back,
sandwiching and bolted to a block
of wood. Attach the block to a 15-
ft. length of eleetrical conduit.
Store it lengthwise above garage
collar beams.—Pauwl R. Bliss

File for flat surface

i

Modify a file for use on a large,
flat surface to smooth projecting
nails and hole plugs. Glue a block
of wood to one side of a flat file to
serve as a handle. Bend the tang
upward so it won't dig into the
work; grind off sharp corners. Af-
ter the usable side is worn, knock
off the handle, glue it to the worn
side and curve the tang the other
way.—Richard Robin




Whether you stick it out or leave your home, these
common-sense steps will save you grief.
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Storm-downed power lines can cost unprepared homeowner thousands of dollars.

e

.'_ J.

If you stay in your house. ..

1. Water is critical. Find out now how
long your municipal water supply can
last after power dies. Three conditions
built into systems will keap water flow-
ing: gravity feed from an uphill water
source; plants with standby digsel-pow-

ered pumps; plants with standby gener-
alors. Water companies depending on
lowar-tank storage for emergencies
may supply water for two hours to two
days, depending on storage capacity
and population.
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If none of these conditions apply to
your water company, or you depend on
a private well and have no standby gen-
erator {see page 135), better plan now
to leave your home when an extended
power outage occurs. See If You Leave
Your House on page 136.

2. Doors, even those with good
weatherstripping, leak small quanti-
ties of precious heated air. During the
blackout, limit entry and egress to a sin-
gle exterior door. Pick the one best pro-
tected from the cold (with a storm door
or vestibula). Seal cracks around all oth-

Easy-to-assemble inside storm mmﬁ
fits over window-frama casing for axtra
protection during winter power cutages.

er exterior doors with whatever you
have handy.

3. Windows, triple-glazed and thor-
oughly caulked, rack up the best en-
ergy conservation performance.
Even these, and certainly any window
less sealed, can use an ameargency lay-
ar of protection. Close storm and prime
windows tightly. Then tape a layer of
clear plastic over the openings.

4. Heat pipes carrying hot water to
baseboard connectors or stand-up
radlators ought to be drained if the
emergency is expected to last mare
than 36 hours. Piping around the pe-
rimeter of a house without wall insula-
tion is immediately in danger of a
freeze-up. But even piping protected by
insulation may rupture if water within lies

W Turn off the switch for the eirculating

pump. : -
B Cloge the fuelsupply valve.
‘W Shut the water-supply valve.
B Atach garden hose fo bailer drain
cock, Lead hose to drain below boiler.
no drain exists and.the sump pump is
inoperative, you'll have to slog out the
water in buckets. Pour it into a street
drain or existing garden at least 15 feel
from the house (to prevent water from
leaching back against the foundation
wall).
W Open the boiler drain cock.
B Proceed to convecioris) ‘or radia-
tor(s) and open alt the air valves you can
find so air will flush the system back in
the boiler and put-the cock.

Io the unlikely gvent there are no air

——__'venits, you'll have Ip jerry-rig a fitting on
[ the. line bayomd theé pumip hpse. By
| purping air thropgh' the

stem, you
should evacuate mpst of witer.

Forced-warm-air or electric resis-
tance systems need a cutoff from power
and/or fuel supply.

5. Set faucets at a fast drip. Moving
water will stave off freezing for the
emergency duratian. if your house has a
separate gas-fired domestic hot water
heater, run hot water through the sys-
tem every four hours or so for a 10-
minute spurt.

8. Cooking Is no problem with gas
equipment. Heating Is. When the heat
is out, you may be tempted to tum on tha
oven and open the oven door. That
could strain or even warp the bumers,
which could send traces of deadly car-
bon monoxide ifto a closed kitchen. For
heat from your even, set tha dial at 350°,
keep the oven door closed and let the
heat slowly warm the ropm.

To drain boiler, radiators whien house temperature drops below 32 F. for indefinite
still. Here's how to drain the system: Period, open radistor valves (inset) and run off water or route it to fioor drain.

DOMESTIC HOT
WATER COILS
e

[
| l DISHWASHER

WATER
INLET VALVE
DRAIN PIPE = E
e
When house temperature drops below 32°

F., protect dishwasher draln lines with 1
to 1 solution of antifreeze and water.

Caught in a power failure with an
electric range and oven, you can use a
propane camping stove. Crack the win-
dow for ventilation while the bumer is
on. Another option: Cook on top of a
wood slove.

Do not cook with your charcoal grill
inside. Charcoal smoke includes carbon
monoxide. If a grill is your only means of
cooking, do it in an open garage.

7. Or, buy food precooked.

8. Heat from a wood stove may ba
all you need to keep the house com-
fortable. Quality model prices start
around $300 and can top $1000, lass
accessories and installation.

Or consider a kerosene heater. In a
quality-built, fire-safe unil, kerosene
bums more cleanly that natural gas,
propane, butane, and far cleaner than
gasoline or wood. Since many oil deal-
ers are selling No. 1 fuel oil for kero-

—JHini
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Many airtight wood and coal stoves can
keep area in house warm in power outage.
Some units also let you cook food.

sene, you are well advised to keep a
window cracked in the room in which the
heater stands and to keep doors to ad-
joining rooms open for ventilation. (See
PM Looks at an Efficient Kerosena
Heaier, page 74H, Apr. '79).

9. Use a fireplace? Of course. But
conditionally if the fireplace opening is
uncoverad and the fire draws on room
air for combustion. Unless you can
close off the room in which the fireplace

is located, the flue draft may suck out
heated air from the enlire house.

In any case, don build a roaring fire.
Stack logs against the rear wall of fire
brick where, started slowly, the wood
will burn low to a red glow, drawing less
air.

10. Leave on only a couple of lights
to show when power is restored.

11. Let the sun help you. Throw
open shades, blinds and drapes on
south-facing windows during sunny
weather. Ditto for east windows in the
maorning; wesl windows in afternoon,
Close drapes over north windows,

12. Block the night cold, and the
chill on dark sunless days by keep-
ing drapes closed. Lacking drapes,
cover windward windows with blan-
kets.

13. Don't bother with water-use ap-
pliances. So long as you're reasonably
comfortable, dishwashers and clothes
washers won't freeze up.

14. Mammalian pets will survive,
probably in better shape than you do.
But tropical birds, fish and reptiles may
not live through a cold snap. Provide
heat for their environment. Run a gas

oven, as described in Step 6, or buy a
portable kerosene heater (see Step 8)
and station the unit near your tropical
pets. Failing that, transport them o a
friend's house that has power,

Tropical plants fare better than tropi-
cal pets. Serious damage won't occur
until the ambiant temperature drops be-
low freezing.

15. Seal off unused rooms. Stufi
toweling or rags into the crack beneath
the door, also under the door or around
the scuttle to the attic.

16. If your house has a basement,
be thankful. Ground temperatures,
ranging in snow country from 52° to
58° F., help keep basements above 50°
mark. This “warmth” rises and helps
prevent house temperatures from drop-
ping below 50°.

17. Frozen food will last for 48
hours if (1) it's stored in a separate
freezer cabinet; (2) the lid isn't opened
mora than once a day and then for the
shortest time possible, and (3) the lock-
er is brim full with food completely fro-
zen before the blackout.

If the cabinet is only half full, figure 24
hours. Heason: The thermal mass in a
full freezer contributes o the cold. Food
in a relrigarator's freezer compariment

STANDBY POWER EQUIPMENT

Although mast standby power equipment re-
quirés a significant investmant, It can—and
often does—pay for itsell the first time you

face an emergency.

Generate your own power

Many generalor models are available to to-
day's homeowner. Small, portable units pro-
ducing aboul 1350 walts are priced between
£350 and $400. This capacity will keep a fur-
nace, waler pump and refrigeratonfreazer
operaling; plus a lew ights. Larger, more ex-
pansive portable unils can keep all but the
most power-nungry appliances, such as
water haaters and dryers, running. Genara-
tors are nomally fueled by gasoline, but
some can be adapted o bum propans or nat-
ural gas.

In order to use a portabla 120-volt a.c. gan-
erator as a standby unit, it must be converted
o supply dual voltage (120/240 volts, single
phasa) required by most home alectrical sys-
Ism. A special convarsion kit costs about

13,

Some generators are designed specifically
for standby use. They cost mora, but much of
the wiring is done in the factory. (See How fo
Install and Use a Standby Generator, page
18B, Aug. '78.

In any fixed generator installation where
house circuits are 1o be suppiied, a transfer
swilch must be installed batween the gener-

ator and the utility power. Otherwise, powear
from your unit could leed out to the utiity lines
and senrpusly injure men repaifng those
lines.

Battery-powered sump pumps

Flooded basements often go with power
outages. A battery-powered sump pump will
bail you out—at least for a few hours. The
advantage of a power-résarve sUMp pump is
that you needn’t be there 1o turn it on, making
it parfect for vacation homes or for pasople
who travel extensively. Otherwise, a genera-
tor can be used to power your pump. (See
Preveni Basement Flood Damage With a
Sump Pump, page 162, Apr. '79).

Portable 4000-watt generator
{left) is $800 from Homelite,
14401 Carowinds Bivd., Char-
lotte, N.C. 28217. Battery-run
sump pump (below) starts au-

i1 required; is
about $260 from Simer Pump
Co., 5850 Main 5t. M.E., Minne-
apolis, Minn, 55432,
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ought to last 24 hours into a power out-
age, assuming the same three
conditions noted for the cabinet freez-
er.
If it looks as though the power failure
will last longer, pack in dry ice if you can
get it.

18. ice and sleet storms may dump

{ water into your basement. There are

two courses: (1) Keep an eye open for
watar seepage. You may be forced to
bail out the sump by hand. Dump the
water into a street drain or far from the
foundation. (2) Invest in a stand-by
pump (see page 135).

19. Keep emergency aids on hand.
Start with a working flashlight for each
bedroom, since storms have an omery
way of hitting power lines at night. Lay in
a store of spare batteries. Invest in a 6-
volt lantern that can light up a kitchen,
Consider Honeywell's plug-in emergen-
cy light that turns on when power fails
(about $13). Another source: kerosene
lanterns.

Gasoline and propane lantems re-
quire ventilation and aren't practical in-
doors. Wide use of candles is a potential
fire hazard,

20. i fair warmning precedes the

GARDEN HOSE TO
DRAIN OR SINK

After cutting off water supply, uss hosa to
smpty domestic water supply In floor
drain—or use laundry sink if posaible.

. HOW TO WEATHER A WINTER POWER FAILU

storm, and your range is electric,
heat coffes, tea, soups and stew;
store them in thermos bottles.

if you leave your house...

21. Drain the hydronic heating sys-
tem. (See Step 4.)

22. Drain the domestic hot-water
system. Here's how.
B Shut tank’s supply valve.
B Shut down the fuel supply.
W Attach hose to tank drain cock and
lead hose to a drain at a level below
tank. If there is no drain, see Step 4.
B Open the tank drain cock.
B Open all hot-water faucets so air
pressure can evacuale the lines.

23, Drain the cold-water lines.
B Shut off the main supply valve (usu-
ally where supply pipe enters house.)
B Aftach a garden hose to the main
drain cock, positioned just beyond water
meter, and lead hose 1o drain.
B Open the drain cock.
B Open cold water faucets.

24. Flush water from toilets. After
tuming off main water supply do this:
B Flush water in tank and bowl. Keep
flushing until nearly all water has disap-
peared. Sponge out remaining water,
B Fill bowl with a 50/50 mixture of anti-
freeze and water. This prevents a freeze
in the trap and blocks sewer gases from
rising into the house.

25, Drain sink traps. Place a bucket
below the trap and unscrew the drain
plug. When the trap is clear of water,
replace the plug and fill the trap with the
same 50/50 mix of antifreeze and water,
For hard-to-reach tub and clothes wash-
er traps, pour (about four cups) directly
into the drain. :

26. Preserve the dishwasher lines
with a cup of 50/50 mix. The washer
drains into the sink trap, but a small res-
idua of wataer that reamains in the lines
may freeze and burst flexible piping. Pour
mix directly into the bottom of the washer.

27. Cut electricity at the entry box.

28. Store canned and bottled food
in wall cabinets or on closet shelves
on inside partitions.

29. Take valuables with you.

30. Take your pets with you. Even
long-haired dogs and cats, not usad to
staying in a frigid environment, may be-
coma |l if left behind. (Sea Step 14.)

31. Lock all entries—doors and

A 50/50 antifresze and waler solution

keeps china-toliet trap from cracking in &
freeze (also blocks sewer gases).

windows. Leave shades at various lav-
els and drapes at different openings as
a ploy that somaona is still at homa.

32. Check your house dally. It's
some insurance against vandalism.

When power is restored...
33. Tum on your slectrical circuits.

34. Close the water-aupply drain
cock; replace cold-water faucets and
open the main valve.

35. Start up the house heat.

Close the drain cock on a hot water
boiler. Shut air vents on upstairs con-
vactors or radiators. Open waler supply
valve to the boiler. Open fuel valve.

Not all boilers fill alike. Check the
maker's manual for instructions. Do the
sama to restart the bumer,

Follow furnace-maker guidelines to
restart your forced-warm-air system.

36. Close all water faucels; close
the water-heater drain cock and open
the water-supply valve. Open the fuel
valve and restart burner according 1o
maker's instructions.

37. Flush antifreaze mixture from
all fixtures or appliances.

38. Discard frozen food stored
without power for longer than noled
in Step 17, uniess you protected the
freazer contents with dry ice.

39. Take an Inventory of miasing
equipment or stepa not taken that
could make next blackout easier. M

136 POPULAR MECHANICS




Warning: The Surgeon General Has Oetermined
That Cigarette Smoking Is Dangerous toYour Health.

€ 1 R REVNOLDS TO0ALOD O

FILTER 100°s- 10 mg. "tar”, 0.8 mg. niconne, FILTER, MENTHOL:
1 mg. “tar”, 0.8 mg, nicotine, av. per cigasette, FTC Report MAY ‘78,

i

The Vantage Pomi

Where greai taste and
 low tar meet.

—

Great taste once belonged

only to high tar cigarettes. Not
any more. The secret? The
_. '__vmmgamtar




LESS FRICTION

S NETRFL.OZ .~

MORE MPG.

Tephguard® TF-T™ coats your vital
engine parts with Du Pont Teflon® to
reduce friction and engine wear,
increase mileage and angina life. It's a
complate friction treatment. Change
oll regularty - Taf:guard 's effectiveness
lasts a full year. Ask for Tephguard TF-7
whearever auto supplias are sold.

Tephguard Corporation
Dallas, Texas
* Teflon® ia Du Pont's registered trademark for a

Nuaracartson rasin

Power Kine
one tough tractor!

% Tills porfect seadbads with
‘ A2% niller. All-gear drive de-
ll{-- livers mora horsepowear 1o

X wheals and tiller tines
saves gas. Big wheels,
high gultivating clear-
ance, Mows lawn,
clears snow. 25 al-
tachmenis 12, 14,18,
18 hp. Free catalog
Engineering Products
Co., 1005 K-1 Anoka Ave.,

Waukesha, Wl 53186
(FREE CATALOGUET
o = VSR

Tha new catalogue ol Combatl Asronautica
is now available! We offer tha Tinest in
Lanther and Sheepakin flying jacketa
Flight suits, scarvea, goggles and much
mara, Call or wrile laday for your free copy,

AVIREX LTD

468 Park Ave. South Dept. PM]
N.Y..NY. 10018 (212) 6897-3414 J
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Campers are better off than others if power fails

CAMPING GEAR—
AN ANSWER MADE TO ORDER

0 one is lucky when the power

goes off, but if you are a well-

equipped camper, you're probably as
well off as anyone can be.

Many residents of the snow belt
slore warm-season camping gear in a
handy closet and car trunk, ready for
an amergency. And alter watching lor-
nado, ficod and earthquake disasters
on television, people in every part of
the country are reminded that trouble
can strike anywhere,

Shelter, water, food and comfort are
the basic requirements at a camp-
site—or at home. These start with
light, heat and communication. So first
place candles, a flashlight, lantern and
spare batteries on your emergency
supply shelf. Camp stores sell plumb-
er-type, long-buming candles and wa-
terprooi matches. Severa| candles
bunched together can be used to heat
water and are good primers when
starting a fireplace fire. Smart camp-
ers stash away a small box of thosa
joke birthday candles, as well—tha
ones that keep relighting themselves
after being blown out, They're made to
order for drafty conditions.

A faithful Coleman lantern can go on
the shelf as well, with its LP gas, liquid
fuel or kerosene supply stored in a
sealed metal container, Gasoline, of
course, should be stored in a well-ven-
tilated place outside the house. To

Camp gear comes out of
the closet in emergency.
Valuable items: heater, ra-
dio, battéries, Thermos,
flashlights, lantern, stove,
candles, extra waterproof
matches, lighter, sleeping
bags, water jugs, canned
and dehydrated food,
stove fuel in metal can.

keep track of what's going
on, put away a small tran-
§ sistor radio with spare
batteries, and a Cilizens
Band set if you have
ane.

Campstoves, with the
aexception of charcoal
burning hibachis and bar-
becuas, work as well in-
doors as out in a normally
ventilated room. (Don't
leave a portable gas stove
sat up on top of your alec-
tric range, howeaver, in
case the power is re-
stored with an electric
burner left an.) Unfortunately, char-
coal burns up so much oxygen that it
should never be used indoors. Prac-
tice with your stand-by stoves if you
don't normally use tham when camp-
ing. Some flare up when starting:
keap a fire extinguisher handy.

Catalytic camp heaters are espe-
cially safe—no open flame, no lethal
carbon monoxide—but they do use up
oxygen. Don't use one overnight in a
weatherstripped bedroom.

Even if you don't normally lose
water pressura during a power outage,
fill a couple of your plastic water jugs
or Thermos containers for the back of
your closet, just in case. |l water failure
threatens, fill the bathtub and your big
ice chasts, as wall. A camp toilet saves
water normally used for flushing.

Ice chests can also hold the food
from a deep freaze |l it looks like the
power loss will last for several days,
and you can store the chest outside in
sub-freezing temperatures. Don't try
to keep foods frozen by burying them
in a snowbank, however. Snow and
ice can insulale from deep cold.

It you own a recreational vehicle,
you have an emergency home. One
PM editor became a neighborhood
hero whan he drove his motor home to
the houses of friends during a blackout
and gave each a few hours of power
with his generator.—Bill McKeown




If you don’t recognize
these ladklin. products,

you may be wasting both
money and energy
in heating your home!

These are Aladdin kerosene-burning T,
heaters. . . with a worldwide reputation e 1 | —— 3
for extraordinary efficiency. Because : :

they deliver far more usable heat than
other heaters—especially electric— I
they are the perfect answer to adding | J
heat to your home wherever and E
whenever you want it for just pennies
per hour. The result—maximum savings
in money and energy. These heaters
burn cleanly and completely—no
smoke, no soot, no odor. . .and they
meet all UL safety requirements.
Don't wait for winter's worst, ask

your local hardware dealer about * |
Aladdin heaters now.

F-m-—__._

LIGHT—

with or

without

electricity T ——— J—

ALH, Ing Piease send me more l
Dept. 206 information and the
PO Box 100255 name of my nearasl dealer
aechaill o 721
Nashville, TN 37210 [J Ataddin neaters

E:] Aladdin (amps

With the power "on," Aladdin lamps may be used as
decorative high quality electric lamps. During power
outages, they quickly and easily become dependable
kerasene (oil) mantle lamps—with output equal to 60-watt
bulb. No pumping. . . no pressure—safe, smokeless and
odorless. Available at leading hardware, department and
lighting stores. = e -




Buy Tools DIRECT

at Rock-Bottom Prices!
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Buy direct from LS. Generals calalog and
_ enjoy “Insider’s Confidential'  prices on hand

tools, power fools, automotive tools, molors,
handyman supplies—6,000 naticnally advertised
nama brand items at rock-bottom prices. Sawe on Thoussnds of individuals and Here's & partial
all the famous names you hknow and trust — lst af firms from sur last & to 3 maenths customer list:
Stamley, Wiss, Dissfon, S5kil, Kennedy, Lufkin, Genersl Motor Corp. * Ford * Chrysler » Texaco
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Thowsands of sefious minded craftsmen, * Kalsar Aluminum = leﬂl-ﬁ L
mechanics, homeowners and hobbyists each send Unilan

JM—H“.IM'II L * TWA =
us $1.00 just to get this big 196-page catalog of Fogurcl v, = Wolis L-monm = B AN
fantastic buys on brand name fools, hardware,

! Same low prices for you--
and accessories. no minimum order required!
Our bargains are too great and our prices

too low for us lo give away this big catalog to N BN BN BN BN S - q

people who aren't really inferested. So we ask U.5. Ganeral Supply Corporation

for §1 simply to discourage curiosity seekers. 100 General Place Dept. A-312 .
But the way we look at if, the catalog is Jericho, MY, 11753

REALLY freel You get a §1 Cash Certificate with Llﬁdln;“f_lﬂ-;:p:lshxﬂf "‘!'Nldl" "r‘n::mu'&'lﬂltsalrull |:I-g

your catalog. Spend the Certificate just like - dngpat ST SHLRRNE. ab. ()
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100% satisfied with the catalog, semd the Cer- immedintaly refunded,

fificate back lo us and we'll refund your doliar.

Who buys from U.S. General?

{¥ou keep the cataiog.) Pl::ri;!"l”

As an exira “thank wou"' for acting mow, .
you'll alse receive with your first arder—mo mat- Addresy
ter how small—a 10-prece High Test Steel Drill l
Bit Set (worth about $3.00) absolutely FREE. City State Zip

U.S. General Supply Corp., 100 General Place,
Jeriche, MY, 11753,
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Second hand 5-J00 — 15¢ ca.
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slight extra cost, shipping
exira.

BATTERY CLOCK |
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LARGER |

SELECTION I
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QUARTZ #202 & 203 Prices Ever | |
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ENERGY FROM GARBAGE
{Coniinued fram page 95)

struction-cost overruns (to the tune
of 819 million), and must now oper-
ate and maintain the plant with no
help from the town. Black Clawson
must also fork over up to 40 percent
of what it earns from the sale of elec-
tricity, plus a smaller percentage of
the profits from the sale of recyeled
materials,

In return, Hempstead pays the
plant for dumping its garbage there,
According to William Landman,
Hempstead's sanitation commis-
sioner, the “tip fee" is about $16 a
ton, compared to the $20 a ton the
town used to pay at local landfills.
And, says Landman, the town is
presently averaging a return of $2 to
$3 per tipped ton from the sale of
electricity, resulting in a net cost of
about $13 per ton of garbage. A com-
pany official agrees that the town
got a good deal, and mutters that
“Noone will ever get this good a con-
tract again.”

Despite some early pollution prob-
lems and a still-lingering odor prob-
lem—nearby residents complain
that the plant smells terrible and
that ash sometimes flies in their
eyes—the plant appears to be work-
ing out for Hempstead. Landman
says the air-pollution problem has
been eliminated and that they're on
the verge of getting rid of the bad
smell. (“The odor is simply an annoy-
ance,” Landman says, “for those liv-
ingin the community and those of us
who have to stand for election.”)

Whether the plant makes money
for the town is almost irrelevant.
Landman explains that Long Is-
land's dumps were overflowing and
that they really had few choices. In
the end, waste/electricity plants like
Hempstead's are more valuable for
their capacity to get rid of garbage
than for their ability to produce
profitable electricity.

Robotic scroungers
Material recovery is just a fancy
name for scrounging valuable met-
als, glass and other materials from
the mass of garbage. In a technical
sense, it's not really garbage power
because it recovers materials rather
than energy, but it's still inextrica-
bly connected to the whole process.
There's nothing new about
materials recovery. In 1903 one en-
terprising—and very strong-stom-
ached—businessman paid New
York City $47,000 for the privilege of
hand-picking through its mountains
of trash. Today, the secondary
materials industry reclaims $8 bil-
lion of scrap a year.
Current technology is quite a few
(Piease hum fo page 142)
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To the men & women who
want to quit work,someday.

Isn’t it about time, you found out, the misunderstanding that most people have about becom-

ing Financially Secure?

As ingredible as this may scund. there is &
way to accumulate greal woalln without working
sixteen hours a day. every day. for the rest of
your life, But, becauze ol the bald implication of
this sfatement. | would like you the reader to be
the judge

My name 5 Robert E Shindler 1 wrote a
book entfled “The Get Rich Report,” but | am
not going 1o tell you how to become a million-
aire. Furthermore, | am not going 10 show you
haw to become rich owvernghl. What | am
qgong ko tell and show you ang ideas and methods
that have made people from all walks of hle suc-
cessiul independent and linancially secure lor
the resl ol ther lives

If you are sl with me fhis far, and | hope
you are, | would ke to share with you some of my
accomplishmeanis thal | have includad in my new
book

Now | know thal you expec! me to leil vou
aboul some “secrel success formula”. that |
found in the attic of some old mansion. Or that |
spoke to and studhed the rnches! and most power:
fut men in the country. Not true.

Quite the Opposite

What | learned over the past five years a-
boul success and linancial independence was
quite the oppasite from any formulas thatl you
may have haard or read aboul.

Take Rober Gorman, a meddle-aged man
from Alexandria, Virginia, He works as a carpen-
fer restonng old houses, because he ikes if, and
has a net worth of over a milkon dollars. He owns
two allice buldings and twenty-live houses {all
ol which he accumulated over the past seven
years starting with nathing)

And then thera s Alice Ragan who s a wid-
ow with four childron from Arlets. Calilomia. Fiyve
yoars ago she was lNal-hroke and so heavily in
destit that she came very close 1o applyng for wel:
fare, Today sha has over $250.000 in the bank
and 35% ownarship in one of the states largest
corporations. All of this was acquired by using
the same deas and mathods that Mr, Garman
used

| Tound that these two cases were not i5o-
ted by any means. From ane end of the country
to the other | tatked to small groups of people
from all walks of lile {all applying and using the
same ideas and mathods), AN starbng withou! any
capital and all becoming linancially secure

Datinliely Dillereni

Tha methads and ideas wore delinitoby dil
forent, The concopl was ungue and 1ar Supenicn
o anyihing n any book | had aver road

| began by putting the infermation and maein-
ods | had learned inla prachtica, revising and im-
praving them 19 work aven laatér | was amazed
al the rasulls in jus! six monihs

Today | am my own boss and | am spend-
mig a ol ol me lraveling around the country
doing hngs that | only dreamed about balore

Ir thie first sis months of operabion, with jus!
ane of my methods, | earmed over 5100, 000
The second hall of the year | doubled thal fig-
ure. Aftar three years of perfecting my methaods,
| am the presdent of my own carporation whech
planned B seres of acquisimons back in 1978
which by 1880 should surpass the 58 million
dollar mark

il 1@l you one hng anyone can make

5200000 a year ysing my methods and ideas
and they would be a fogl nat 1o Iry. Things are
tough for people hving on salanes. Tomorrow
they'll be even tougher

Al aver Amernica new fartunes are baing
crealed . People from all walks of lite are embark-
ing an an adventure that few experionces in life
can match: A journey mto excilemant. Success
and — just possibly — great wealth and the kind
ol perzonal freedom that tew others will ever
enjoy

The Real Prool

But you will lind the real proaf ol my ac-
complishmeants in the last eleven chaplers of my
book. 1wl show you thal you don't have (o be
a genius, 'm definitely nol. You will find that you
don'l have to Wve n any parkcular part of the
cauniry. Nor do you hiave to have sxpenence of
outside inancing

My ook "The Gel Rich Report” will show
you mare than how to make a substants ncome
and become financially secure. It will stimulate
your mind and reveal 1o you NEW ideas and
methods thal will work Tor yvou NO MATTER whit
kind of job or busness you are in. | have aeady
recaivad marny lelters from housewives, lawyers,
businessmen, doctors and government alectad
olficials who have thanked me and prolited from
the ideas and sugaeshions in my book,

$2,800 in Twenty-Eight Days

“Iam m rehingd radiraad man 75 years of age. | used o
Jugl aleep all day and walck TV af right. Mow What | e
celved your Get Rich Regort | have samelhing to da with
my time and meaing monay besides. Last morih | made
F2.800 uming your methods | could easdly doutile thel if |
wire o younger man, | feel useful agan
Fhamas Sheehan
Saginaw. Michigan

A Bluaprint lor Success

“taem g school feacher. Delore that | was in show
business — MNew York, Daflas, Evrogs Also wrohe for
Broadway shows Aller Seding i semple of your wark | can
oly By, your systemy ane ke a Blaepnind for becaming
succEsslul You can count an ma, My goals ane sel very
high!*

Jaha MeCell
New Yark, N Y
$24.000 in Four Menths

I peaes @ oy e Vvl Been faced et ivlis. Bills, ang
mare BIVE [ wal glways U@ 1o my gars in debis, ang thene
rover seemed 10 be pay M pp 0 wa el gng thing, if was
another | fust couign'l gel my head sbove waler, Since |
glartid wking your mefhogs i your Book |'ve gained & sec.
o incoume of £24,000 i fust four montha, brsides my eg
wigF gnigry. (am aaw froe and cleas of papasd Billg, | have
£34,000 in 58v¥ings i (he Dk #nd | have fus! purchased a
maw home 5125 000, /f geama ike | have a new lease on
hie
Johr Seils
[ T T P T b L T P T

$14,028.77 in One Waeak

Five days alfed your book arrived | gor ane of your
plang inla action | mage $14.008 17 | have neves in my
Ife firme, geen 4 program wavk 50 fast PS 1 et don’t have
a ok
Jaseph Altizer
Springlield, ingis

$32.000 in Just Thres Months
Fhveds manihe A 1 Maak whal you Paught me a6 ehag
e 10t hearl, The regults werd rafmdrkabiie, | mage 532
21000 Mot bad lor & gerson Witk § Zeveath grade e
[ e
Samue! Tremlon
Riverside, Calilarnia

Those were just some of the commeants
from people, just like yoursell, from all walks of
ke and various parts of the couniry. The anly dil-
foronce behsoen them and you & thair use of cer-
tawn basic principles lavght in The Get Rich Re-
port. In ust one week IFGM How you can know
what they know.

| have written the book in plain Enghsh o
make it easy 1o read and easy o folow, I you are
asking woursell aboul now. I wonder i his book
i about mal-order?” ket me answer you by say-
ing you are dead wrang. The Gel Rich Report
has ABSOLUTELY MOTHING to da wilh of about
miail-order

You will find twenty -one chaplers that are
full to overflowing with facls, methods, ideas
and lechniques, that are working for me and
several hundred others across ihe country. Meth-
oda like: A six month step-ty-step plan lor build-
ing a 5200 000 mcome withaut having & job oF
busineas, Or the system that allows you o ra-
conve 510,000 twa woeks attor the book amwves

¥ou will find that you don't need an educa-
tign 1o make these methods work. Nor do you
need lots of expenence. Both men and women,
all ages, are actng on my soasoned advice,
What s requirad? A wilhingness and a determin-
ation to put this knowledos to work for vou and
your lamily Belleve ma when | say, it does not
require you to leave your prosent job or busi-
ness and there s positvely No Selling or buying
ol any products. In fact, yvou don’t need 10 have
or renl an allica to gel started. You can do it
anywharg — out of your house of in your apart-
ment. With my mathods and ideas you will b
able fo earn an extra 55,000 to S100.000 n a
matter of months

30 Day Frae Trial

Bul | would ike you to be the judoge Order
your copy of “The Gel Rich Report” fram NVP
Publishing Company on a 30-day Inal basis
Make your own test of my (deas and methods
Sea if they work lor you under your everyday
condiions, Then i you aren't convinced that
“The Gel Rich Report” s a good invesiment. re-
turn it within 30 days for a full. courteous and
prompt relund  Absolutely no gueshans asked

For thosa wha are shill a itte akephcal = |
will go one step lurther, POSTDATE YOUR
CHECK FOR 30 DAYS FROM NOW | wan't
cash your check or money order lor 30 days
alter I've sent you my book, Use my mathods
and ideas for that period and il you don't like
thirm, pust Send the book back and Fll return your
check UNCASHED

"The Gat Rich Reporl” is published by NVP
Pubkshing Company — a substanial company -
additonal reassurance that your prudent invests
mont s well protectod

To ardier your copy at no obligation, simply
write thie words “The Gel Rich Report™ on any
plain sheaet of paper, akang with your name, ad-
dreeas and 2ip code. Enclose a check or money
order far $12, Mail your check along with your
order 1o me, Robert E, Shindler c'o NVP Pub-

lishing Company, Dept TT, One NVP Plaza,
Box 607, Herndon, Virgima 22070

NVP Publishing Company, 1979



The pride of your toolchest...

the“Dovetailer"Jig for

professional looking joints.

For quick and easy dovetad and box jgsnts (with
accessory bitl Incredibly Last and clean culs m

Maple, Oak, etc. Comvert 1447 drill with ur
/8" Geared Chuch, ([Bi1s wll NOT fita 147
chuck. ) Jig et includes. gnd. il assemily,

guide handie w/depih stop, dovetal bit (widih

1} and delasled illustrated msiruclions

Cabinetmaker’'s Screwdrivers

from England.

Dessgned especially 10 drve wood screws. they re
beautitully batanced for excetlent control. The
upar porteon of the Shettield carbon steel blade
is machined flat for exira leverage, Oval-shaped
latquered Beechwonod handles fit the palm of
your hand, Bright steel ferrules. . a handsome
screwdimver el Blade lengths 2.3 4750 6

VISA or MC order toll free 1-800-343-6130

[ 5Piece Cabinelmaker's
Screwdriver Sel

) Dovetailer” Jig 2995

[J Replacable 1/2" Dovetail Bit  5.95

(1 3/8" Bax Jaint Bit 5.85

[ 3/8" Converter Chuck and Key 7,95

$19.95

Enclosed & my check S for the items indicated
plus 51,50 Shipping /Insurance. Include NEW catalog FREE
L] Enclosed find §100 for NEW 78-80 Catalog only

Maite

Al ess

Cily Sty F ol

THE " PRINGETON (OMPANY , £.0. Box 27634, Princeton, Mass, 01541
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CLEAN YOUR CHIMNEY NOW

BEWARE OF DANGEROUS CREOSOTE! Now you can clean
your own wood stove or fireplace chimney with the Chimney
Maintenance Kit used by professionals.

Kit includes your choice of a 6-inch, 8-inch orl2inch round
or square brush AND seven interlocking 3-foot flexible rods.
Satisfaction guaranteed or return within 30 days for full refund.
FREE BONUS:

POPULAR MECHAMNICS

“Niustrated Guide to Chimney Maintenance”™

FOR FAST DELIVERY
CALL TOLL -FREE

800-648-5600
Oparator 170-P
Please have credit card information resdy

Mail Orders: Please rugh the fallowing Chimney
Maintenance Kit @ 549 95

slew feheck o) I 8¢ N O ¢

shape (eheck one) [ round [ square

| wm paying by ! enack ar money onger
Masrercharpe O Viza

Card No. «icvovenns Expir, oBte oo f o

INBBVMI o005 0 B R BB M bbb o b

Addres

Maks chacks payable to. American Qothk Co
Sonag all prgdery ang inguiries 1o; American Gothie
Company, Four Corners - Suite 8, Georgetown,
CT OBA29 Phore 203/844. 0382

L--E----
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ENERGY FROM GARBAGE
(Continued from page 140)

levels above hand-picking, but still
in its infaney and not really that so-
phisticated as yet. The technical
name for the process is front-end
separation, referring to the fact that
it's best to get the valuable stuff out
of garbage up front before burning it
or turning it into electricity. The ba-
sic materials sought are iron, steel,
aluminum and glass.

Several machines are used, all
with fancy names hiding the fact
that basie principles are involved. A
specific-gravity separator, for in-
stance, is a large tub of water. Some
materials dumped in it float, and
some sink to the bottom where they
are recovered.

A hydrasorter, as you can guess,
also uses water. Basically, it's a com-
plicated waterfall that drops onto
lower and lower plateaus. It relies
on the principle that different
materials have different weights.
Aluminum will be collected on the
first plateau, glass on the second,
stones (with a diamond or two on
lucky days) on the bottom. And, of
course, there's that old standby, the
magnet, which pulls iron, steel and
other ferrous metals out of garbage
at various stages, Some operations
also use photoeell units that sort the
glass from garbage by color—mak-
ing separate piles of clear, green and
amber,

Markets are limited

There are impressive statistics
available to illustrate the potential
of resource recovery. Our dumps
hold enough aluminum to rebuild all
our commercial aireraft 71 times;
enough steel to rebuild Manhattan;
enough glass to make 1500 wine
glasses for every person on Earth.
Still, today's recovery techniques
are in the experimental stage, and
the problem is complicated by the
faet there are few markets for re-
claimed metals,

The Hempstead garbage plant is
one of the few that recovers iron,
steel, aluminum and glass, in addi-
tion to producing electricity. But
sanitation commissioner Landman
gays there has been little revenue
from the materials-recovery part of
the operation. He sees some small
profits in aluminum and steel, but
describes the economics of recycling
glass as “borderline.”

There are other problems, too,
such as the fact that the minerals
industry is given pgenerous tax
breaks in the form of depletion al-
lowances for taking metals out of
the Earth, but no one gets a tax

(Flease furn to page 144)



ncredibly, American Busi-
ness, one of the most high-
ly respected, authorita-
tive, enriching financial jour-
nals, will give you a subscrip-
tion ABSOLUTELY FREE!
That's right, just for the

asking, you may obtain a sub- |

scription to a periodical that’s
in the same class as The Wall
Street Journal, Forbes,
Barron's and Business Week
ABSOLUTELY FREE. This is
probably the most munificent
subscription offer in history!

But there is one hitch: You
must enclose your business
card when sending for your
free subscription. Repeat:
When you send for your free
subscription to American
Business, you must enclose
your business card. (If you do
not have a business card but
wish to obtain a subscription,
you may do so by sending $10.)

If you're unfamiliar with
American Business, let us ex-
plain that it is the periodical
read by America's shrewdest,
maost succeasful investors, ex-
ecutives, professionals and
entrepreneurs. Each month,
hundreds of thousands beg,
borrow and steal copies of
American Business—to avail
themselves of its oracular in-
vestment intelligence. Ameri-
can Business specializes in
investment news scoops. Its
staff scours the globe for
signs of incipient business
trends, newly struck bonanzas,
and chances to make a bundle.

Get an eyeful of the kinds of
articles it prints:

|
|
{
1

Tomorrow's Hottest Franchises

—5ix propositions likely to become |

the McDonald’s and Holiday Inns
of the future.

“For Sale by Owner": The Pros |
and Cons of Acting as Your Own |
Real Estate Broker

| Animal Semen: Fertile Fleld for

If You Could Love Only One—Six !

brilliant money managers pick
| their number one favorite stock.

| An Investor's Guide to Negotiated

Stockbrokerage Rates

How to Form Your Own Corporation
—Without a lawyer, for under §75.

Outsmarting Insurance Adjusters

Sex Motels: The West Coast's Hot-
test Real Estate Investment

CanadaT-Bills Lure U.S. Investors

The Blg Bucks in Buying Bankrupt
Businesses

Superyields: America’s Highest-
Paying Bank-by-Mail Opportunities

How to Get an “B00" Number

| Directory to Make Long-Distance

Calls Free—You can't get one from

| the phone company.
| Incredible Land Buys Via The Brit-

ish Colonial Office in London

| Alr Freight Companies to Avold

| A Guide to Swiss Annuities—Choice

n'l‘lht financial cognoscenti,
Dangers in Filing for a Tax Refund

The Scandal of Undetected Bank
Errors

States with Best Unemployment
Benefits—I[n Connecticut you can
collect up to $165 a week.

How te Use Your Credit Card and

| Earn7% on Money Already Spent

1

How to Start Your Own Advertising

| Agency for Under §75

| Platinum; Sleeper of the "70a7

| Tax-FreeBondsfor Small Investors
| How to Break a Lease LEGALLY

Blll-Delaying Ploys

Investment

Denmark's Astronomical Bank In-
terest Rates

| How to Double Your Money in Six

Years with Discounted Mortgages
How to Gel a FREE Electronie

MAGAZINE
SUBSCRIPTION

n short, American Busi-
ness is a fast-clicking
financial Geiger counter

| that puts you onto every
| source of potential wealth, It's

not an investment advisory
| service but a periodical that
gives you a reading on every

| investment ploy, business

Marketline Machine That Quotes |
| over 7,000 Stocks and Options, 24 |

Hours a Day, TDays a Week
No-Investment Fraochises
Deducting After-Hours Fun as a
Business Expense—Legally

Legal Ways to Beat Sales Taxes
How to Collect Social Security from
Canada and U.S. Simultaneously

The Wisdom of Maintaining a
Secret Swiss Bank Account—Half a
million Americans can't be wrong.

Inaccurate Billing by the Phone
Company—Businessmen pick up
thousands by checking old bills.
Plugging into Cable TV's Immense
Profit Potential.

opportunity, and financial
gambit that's HOT.

The price of a one-year sub-
scription, as we said, is nor-
mally $10.00. But, if you act
now, you can get a subscrip-
tion ABSOLUTELY FREE.

All you need do is send us
your business card. That's
right, just fill out the coupon
below and mail it to the ad-
dress in the coupon, with your
business card. (If you don't
have a business card, you
may order a subscription by
sending payment of $10.00.)

This offer may be with-
drawn without notice, so
HURRY! After all, you can't
get much cheaper than free,

|

{CHECK ONE)

I NAME

HOME ADDRESS

CITY _

MPMI

AMERICAN BUSINESS, 1775 BROADWAY, NEW YORK 10018

Please send me a subscription te American Business, the au-
thoritative, shrewd, enriching monthly, as follows:

O Four months—absolutely free. I enclose my business card.

O Twelve months—WHICH IS THREE TIMES LONGER AND
THE BEST POSSIBLE DEAL. I enclose my business card plus
§1 (to partly defray cost of additional postage, ete.).

1 STATE _ ’
[ Thave no bualneu card h-ut enclose §10for a :ublcripl'.mn

S iy Busireas momdssin, T reg. ADBOO0

ap_



Fastest Way to Deburr!

EDGE-OFF

DEBURRING TOOL

* Bevels and smooths sharp edges on
pipes, bars, plastic laminates, wood. |

= Useful on all metals.

* High-speed steel swivel head

hardened to 62 Rockwell C.

A flick of the wrist and the burr is gone!

ORDER NOW! SHIPPED PREPAID!

G cno

3 for $10.50

No shipping
charges!

r-----— ———————— e e e e e e E—— = —

I WJ}W 1 Nutmeg Drive, Trumbull, CT 06611

: Rush me Edge-Off Deburring Tools at $4 each or
| 3 for $10.50. Enclosed is my check for $

I (CTRESIDENTS ADD 7% SALES ThXI
I Name

I Address

I City

| State Zip

CEEDEREE A S MRS i1 |

Curall new, 112 page catalog manual
contains over 3500 beautilully illus-
trated producta for both the amateur
and professional woodworkers. For
your copy of the catalog that has
satisfied over 100,000 cusiomers for
25 years, send $1.00 to:

___.--'I-..___
The

i Dapi. BT
= 2B Industiial Boulevid
Rogens, Mol SE3T4

2nd MOST IMPORTANT TOOL FOR

EVERY WOODWORKING SHOP. . .

VERSATILE

W&H

MOLDER-
PLANER
Second only
toasaw, ., .

molds, planes, =2
rabbets.

FROM $345

® Master Charge

) SEND FOR FREE
® BankAmericard

BROCHURE 2G

WILLIAMS & HUSSEY MACHINE CORP

Dept, 2E, Millord, Mew Hampshire 03065

At Last s New Amazingly Shnm'i
GAS TURBINE

JET ENGINE
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ENERGY FROM GARBAGE

{Continuad from page 142}

write-off for recyeling old materials
found in garbage.

Another plant, established two
vears ago with hope and the promise
of mountains of refuse, now has
more garbage than it can handle.
Americology, a division of the Amer-
ican Can Co., pets 1600 tons of gar-
bage from Milwaukee every day. Af-
ter processing, some of the garbage
iz sold to a local electrical utility
where it is burned for power. The
plant also pulls out and peddles fer-
rous metals.

The main trouble is that there's
still a lot of unsalable garbage left,
so occasionally the young company
has to pay to dump itse waste in a
landfill site. The bottom line: Amer-
icology is losing $3 million annually,
and doesn't expect to break even for
three to five years.

Still, the potential is there, and
the technology is improving. And
some day materials recovery may
become a necessity—no matter
what the economics—because of
vanishing resources,

Garbage of the future

Garbage power takes many other
forms, as well. For instance, sewage
sludge, the biologically active muck
from sewage plants, can be turned
into a dry fertilizer. Sewage skim-
mings can also be de-watered and in-
cinerated to produce steam power,
And the potential of turning ma-
nure and other intimate wastes into
methane at a grass-roots level is
only beginning to be explored,
Plants on both coasts are proving—
at least in some communities—that
municipal waste does contain usable
BNErgy,

But to make municipal garbage
power a reality, there's still that old
bugaboo, money, Someone has to get
rieh off of it. Hempstead's Landman
gloomily recalls the economie disas-
ter that befell a garbage plant in
Baltimore, and he admits the finan-
cial ecommunity is somewhat edgy
about investing.

“What we need is a real published
success,” he says, hoping that the
Black Clawson/Hempstead opera-
tion will become that success story.
“Then the money will fly back into
this business.”

Thie is the proverbial parbage-is-
gold argument, and with time and
technology, it may work out that
way. In the meantime, garbage pow-
er still serves a valuable funetion, no
matter what the profit, or lack of it.
It gets rid of the stuff. And in the
final analysis, garbage is just gar-
bage. ™



Read What These Foley
Shop Owners Say:

I worked in various indus-
trigl fobs for vears, amd always
wondered if | could make
maoney for someone else, wiy [
couldn't do it for myself. So
dfter losing my regular job, |
opened my Foley sharpening
shop in the basement of my
home, Fonly had a miniram of
cash o stare with, but Foley
Sfinanced the balance, My shop
will gross over 540,000 this
vear, and [ like the feeling af
runming my own shop withow
answering to spmeone else.””

William Wescott

Willoughby, Ohlo 44094

Husband and
wite have a

fime snop

“Fin g consIFic

4 tlon  fareman,
and miy wife is a nurse’s aide.
Cur Foley shop firs in nicely
with our regular jobs, and we
earn extra money. Our sons
help our too, so ours (s a real
Jamily business.

“F m srill too voung to retire,
bit when | do I'll kave a very
eood business built up. Foley
eqaiprent helps wx fo do good
wark dmd Brings cuxtomers
back with more jobs on a regu-
lar baxix ... we have a lor af
repeat businesy the vear
around,””

Victor Kosloski

Sturgis, Michigan 49091

Glad ll;
chose ﬂh‘!
for his saw
shop
I worked as a
carpenter all mv
life, but when a back injury
forced me ta quit I decided to
go imto sharpening full time,
I'm very prowd of my shop and
glad my choice was Foley
eguipment ... it ix superb. |
made over S48.000 fast vear,
and this vear fi will go more

than §50,000."
Victor Johnson
Lincoln, Nebraska 68507

- Make $8° an hour...

This can be one of the most
important decisions you ever make
Going into business for yourself can be the
most exciting and rewarding decision you're

likely to make in your lifetime.

Owning your own business brings you a
sense of independence. You're the hoss, set-
ting your own work hours. Your own effort
builds the business for yourself and your
family. You can achieve great satisfaction
and profits, if you choose and manage your
business wisely. That's why so many men,
just like you, are cashing in on the big profits
to be made in this fast-growing service field.

The sharpening business allows you 1o get
started with only a minimum investment, re-
quiring little space and effort for a successful
operation. It lets you build and expand as
fast, or as slowly as you like. You pocket
most of the money you take in, because there
are exceptionally high profits with no in-
vestment in merchandise.

If you need only $200 or $400 extra income
each month, a sharpening business is ideal
for spare time. The additional dollars can be
SPENT for more of the good things of life. Or
they can be SAVED in a rainy-day fund that
the family can bank on.

As original equipment continues to climb
in cost, owners are becoming more con-
cerned that the equipment be maintained so
that it performs like new. This means more
companies, contractors, carpenters and
home owners are having their old saw blades
and tools resharpened many times, where in
the past, they would have replaced them
with new blades or tools, This is where you

can step in with the much needed service of
sharpening saws and practically any kind of
tool.

SEND FOR FREE FACTS TODAY!

This FREE
.| booklet has
| helped
* | thousands

- [
AP “ [
N ‘.’_'

Thousands of good men
| have been inspired by this
| fact-filled book into mak-
ling that first important
step of starting their own
business. It can be yours just for the asking.

‘{'ru::wrrshrhfrr impartant subjects . . .

s much money can

» Age, education not a fu’ﬁ

« No selling is required — customers bring
thelr businesas to you

» Lawn mowers chain saws

Sharpening business is year-round
:Ehl opportunities in small towns
and cities

» A sha ing business provides excellent
rltlrlnm rn.;:mm ’

How F helps start
:Huu nm.mrmﬂn
succesd
Act today, so you can have a

', more secure tomorrow

Right now, while this is still fresh in your
mind, fill-in the coupon below. We will send
vour FREE copy of "'‘Opportunities in a
Sharpening Business of Your Own"". There
is absolutely no obligation and there are no
franchise fees in starting vour Foley Sharpen-
ing Business.

Send your name and address 1o: Foley Manyfacturing Ca.
12i%) Foley Building, Minnsapolis, Minnesoia 53418

CLIP OUT AND MAIL THIS COUPON TODAY - OR CALL TOLL FREE 1-(800)-328-7140,
{Except in Hawaii or Alaska), 24-HOUR ANSWERING SERVICE,

BOOKLET

has helped booklet, without any cost or obligation, that 1
change the gives me full details on how | can quickly start my own

lives of thou- ;ﬂl":“' 1

sands of good :

. : i people, just § ADDRESS -
like you. Just complete the coupon,

gipiluulmdnmi!illummm:;. :crn :
et started now for a brighter,

More Prosperous [omorrow! § STATE P 1

| AREA CODE pHONENO._________ |

- . O B e el

FHEE i m Building
] Ilnlmll. Minn. 55418
1 ] veS, | would like to receive complete details 1

S I about how | can easily start a profitable. Foley- 1
This little book g gnéugpau sharpening shop. Please rush me your g
1

F—-—---------------

Manufacturing Company
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lJr. Coll Construction

Guest Bed On A Shelf!

Starss Esaily on Shaif

Lightwelght.. Sensual...Adjusts to your comion, The Alr
Bed offers & revolutionary sleeping experience, Gently,
bul firmly supporte you with 100% air. Features air goll
construction with multiple conirolied alr chambess (hat
hold your body ewanly and Indln-ndln'lqu_.

Turns any room nio & guest room. The ideal portable
bed rorholid‘;lnd vacation visltors...and It stores easily,

Taka The Bad camping, in your van, on your boat, In
FOUr BUrmmas home; sunbathe and float on it |

Avallable in twin, double. quesn and king sizes. infiates
in minutes with most alf pumps or cannisted vacuLm.
auluh-mwur alr pump availabla=optional ) Made of sturdy

lunl poly vinyl, cleans with soap and water. Repalr kil
|;u.u'r'~gel apter ingleded
mislaad ﬂ Imllllil:l!la Insist on the un?mll
fed valvateen Tha T 10day Frea Trial. |
satlatied, relurn it within H}d ufur rafund, Order now!
CREDITCAEDORDERS EW_E Wwvads Repidenn Calb
CALLTOLLFREE BO0-B82.5T10
DFERATOR MO 4B i‘lHﬂ-I.IFE#DiT TDAYS ANEER

] Miiu Lana, Bansanvilla, lllincls BOTDE
'nh'hethg. l"n'..g

Ploasa ssnd ma tha hllg-lnq AlR IEML'.
2339) $40.05

N

LI Twin Sixe Mtem
= Double Size [Hem 2354) 56005
L Quaaen Size [Ham 2380)  §70.85
C King Slze [Ham 2374) $69.05
Add Ilplrbl-dhuhlpp lndlrllurlnu
© AC Alr Pump (ltam 000
' DC Pump- 12 volia-[Hem D00S) mlﬁ

|
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SAVE YOUR
CARPETS

Easy-to-install, long-lasting Shepherd
Casters make all kinds of household
furniture easy to move withoul
scuffing or tearing valuable carpels
and rugs.

For guality casters in a variety of
styles and sizes, look for the Shepherd
name wherever hardware 1s sold.

Insist on the hest
o

shepherd’
casters

New Table Top Invention Puts You In

PROFITABLE RUBBER

STAMP BUSINESS

Homa Operalors now maks
$16.50 AN HOUR in Busi-
ness once monopolized by
o lew big companies
Rubber stampas bring

-coud only pemnbes io 3 =

wp to $16.50 per howr, Sdart in spare
time ad home, Makes any kind of Mamp, Everything

high

Well send you nlormation
highly proftable business. For lree Inlormation send name &
meldress ioday on & postcard bo:
Hubber Stamp Div., Dept. B-2-JA
1512 Jurvis, Chicago, 1. 60616

OR CALL TOLL FREE §00-611-5809

limals Hesldants Call 500-972-5858
nm.qrmn-m-m.m

oA TelUTE TU

GI-I 50 CHANMNELS!

I-H-CICGH-T NESEARCH
Gapi. B, PO Ban &43, Aamanis Spriga. FL 53709

Jiaeow

FREE
COLOR
~ CATALOG
Send for our free
color catalog show-
~ing all of the Kirsten

pipes, accessories and to-
baccos.

-

-

KIRSTEN PIPE CO. INC.
P.O. Box 70526, Seattle, WA 88107

Dept. D

AVOID CHIMNEY FIRES
{Cantinued from page 110)

occurs more quickly in well-con-
structed and properly installed sys-
tems. “If your system is very en-
ergv-efficient in heat transfer—
that is, it recovers most of the heat
of combustion—you can count on
fast rates of (creosote) buildup,”
states Black Magic Chimney Sweep
Ine., of Stowe, Vt.

To reduce ereosote buildup, while
keeping the system as efficient as
possible, burn dry hardwood and
add fuel in small amounts, rather
than large loads. The most positive
gafeguard against a chimney fire,
however, is frequent inspection for
creosote buildup and sweeping of
the chimney or stovepipe before
buildup reaches the critical point.

The National Fire Protection

If you have a chimney fire . ..

1. Call the fire department,

2. I a fire extinguisher is available, direct
the nozzle up the chimney. Flare-like extin-
guishers designed for chimney fires are
available from fire-equipment companies.

3. If an extinguisher is not available, try to
slow the fire by depriving it of oxygen. If the
fira is in a stove, close tha draft controls. In
a fireplace, cover the opening with a piece
of plywood or a wel blanket. Don't pour or
spray water directly into the chimney. The
rapid contraction will crack the caramic flue.

4, Check oulside. Flying sparks and
embers can ignite nearby roofs and brush.

5, Whan the fire has bean extinguished,
axamine the chimney lor damage.

Assn. recommends that you inspect
and clean a chimney annually. Use a
powerful light and mirror to look up
the flue, If bricks appear black or
furry, sweeping is needed.

Black Magic Chimney Sweep Inc.
is more specific: “Fireplaces, gener-
ally, don't need cleaning every year
unless they get heavy use—four or
five times a week. Look at the upper
part of the firebox or up into the
smoke-rise box. If the buildup is %
inch or more, clean the fireplace or
chimney."

As for woodburning stoves, they
should be cleaned at least once a
year—more frequently if the stove
is the primary source of heat.

If you hire a professional to do the
job, get estimates first. Ask about
methods the company uses and be
sure they carry their own insurance.
If you do the job yourself, invest in
the proper equipment and read the
instruetion sheets carefully. Chim-
ney-sweeping kits for homeowners
are sold at many hardware stores,
fireplace and stove equipment deal-
ers and through Sears, J.C. Penney

and Montgomery Ward.—Mort
Sehultz
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Now! Thanks to an important
discovery in optics engineering., Uj

you can convert your ordinary
10" to 25" color or black and

white T. V. into a GIANT

5 Ft. by 6 Ft. Theater-Size
Home Entertainment Center!

Imagine. ..

e The thrill of watching the super bowl
game so blg, so real, you almost feel
you're part of the action! i

# Movies coming to life — singers and
dancers performing right In the room
with youl

« T. V. games played on over a 7 foot
diagonal playing fleld!

Watching television will never be the same
again. Astound family, friends, neighbors
. . . svaryona will want to come over just
to waich this fantastic system with you.
Thay won't believe you didn't have to
apend $1.000 ... $1,500 or more to get
this sensational theater-size entertainment
centar

It's absolutaly amazing! Qur special op-
tically designed lens actually produces
IL lity Images enlarged up to 15 times

ir original area. You'll forget you're
watching telavision . . . You become part
of the action . . . What's happening Is all

around you . . . It's a brand new exciting
experience . . . 8 whole new mode of
entertainment!

But best of all, you can create this entire
systam yourself in less than 1 hour. All

you need |8 some scrap wood, masonite,
or even corrugated paper board. Mo ex-
tra antenna or special tools are required.
QOur step by step illustrated plans are so
easy to follow that pulting together your
own Glant TV Entertainment Cenler (s
really a snap.

Just add the precision eptical projection
lens (the heart of the antire system) and
you'll be watching GIANT SIZE TV within
hours after recelving our kit. Why spend
another day watching the action on a con-
ventional small screen? Just mall the no-
risk order coupon right away!

TR T .i.-.q,q.qu L

90 day — NO HIBH
Money Back Guarantee

Send for your GIANT T. V. Bystema Kil (¥
today, We guarantes thal you will be ab- KB
solulely ecstatic with its performance or (i
simply return it within 90 days for a full §
refund of your purchase price (excepl [s
postage and handiing, of course). We |8
promisa thal onoe you experience the &
theill of theater-aize ielevision you'll mever &
sattle for a tiny 28" plciure again. i

5
=
I'. 1
)
&l
‘. [
:

!.
'E:
My

Projecilon sysiem |s nol permansntly aliached o
TV. You slmply pull It sway lor regular viewing
whenevar you wish.

& 1978 Sherwond Markeling, Inc

GIANT

cassmssmsss S8nd No-Aisk Coupon Today ssssssannns
Sherwood TV Center, Dept, GTV- 328
180 Post Road East, Wesiport, CT, 06880
Plaase AUSH me your GIANT TV SYSTEMS KIT
ordered below. | undersiand thal it must pro-
wide me with extraordinary |hesire-size images
companng with units costing $1,500 or more,
or | may return it for & prompl refund of my
purchase price (excluding postage and Ran-
dling ol coursa),
[#$12.95 pius B5¢ postage and handling for one
Giant TV Systam Kil
[ 821.85 for 2 Giant TV Systems Kits [you save
£5.08), We pay postage,
(Add $12.00 for aach additional kit)

CT, residants
. add sales lax
CHARQGE IT:
[0 Master Chargs
Bank #

Enclosed is §__

0 Wisa
Exp. Dale

Cargd 2

Print
Hame

Addrass

City

Stat

hsssasssases JEALER Ilﬂ.l.lll.IE:E IH‘itTEﬂm



PM OWNERS REPORT: SAAB 900 (Continued from page 101)

their dealers, a vociferous 12 percent rat-
ed dealer service poor. In all, some 30
parcent weren't impressed. "My dealer
lacks technically competent mechanics,”
says a Delaware computer programmer,
A Florida tobacco distributor: "They don't
tell the truth about the availability of parts.
It took nine weeks to get a replacement
hood. I've talked with other Saab owners
who've waited three or four months!”

On the topic of interior comfort, a Cali-
fornia store owner commented, “The
Saab is a good, mid-sized, five-passen-
ger car. I'm 6-2 and can sit comfortably
aven in the rear seat, with plenty of head-
and kneeroom.”

Seats are orthopedically designed,
with electrically heated cushions on some
models. There's no wheel-well intrusion
in the rear area, nor is there a floor hump.
The standard Saab ventilation system in-
cludes 12 air outlets and a filtering system
on non-airconditioned models that takes
out pollen, dust and moisture.

The rear seat folds flat and opens up a
huge cargo deck with a total volume of 53
cubic feet. Many owners mentioned this
feature and were grateful for the Saab
800's versatility.

One area of minor complaint centerad

on the Saab's high head restraints, which

tend to obstruct vision, both for the driver
and for rear passengers. The optional
center cushion for these rests comes out,
however, and can be left out for a see-
through effect. New seat backs for 1980
models should eliminate these com-
plaints, says Saab.

-

Sy

Extra space for tools and valuables |s
der trunk fioor; volume is 1.1 cu. ft.

un=

The Saab's ride and handling scored
wall, with 54.8 percent of our respondents
proclaiming “handling” as the car's best-
liked feature.

"I like the tightness of handling in a vari-
aty of driving conditions,” mentions an
Ohio salesman. “This is a fun car to drive,
not just a means of transportation. | really
like the aesthetics and lines of the Saab,
too; but best of all | like the way it han-
dles.”

A Louisiana executive chef; “A superb
highway cruiser that loves (Iwisty
roads.”

A California police inspector: “Spectac-
ular handling and performance from the
Turbo with four-speed. | really like the
power-assisted steering and the smooth,
guiet freeway ride. I've owned many two-
place sporis cars that can't hold a candle
to the Turbo."

As always, we asked owners to list fea-
tures they would like changed. Here's a
cross-section of replies.

A Georgia nursery wholesaler: “Tha
airconditioner is way below par for an
£11,000 car. It's weak; the high fan speed
is too strong and the low speed too
weak."

An
tank.”

llinois attorney: “Larger fuel

The Greenwood Eagle

Burns Unsplit Green Logs

without the usual creosote build-up

The secret Is the all refractory
firebox* made of the same material
used in ore melting industrial ovens.
The refractory concentrates intenss
heat to the center of the firebox so
that & smaller fire using less fuel
generates lemperaiures needed to
burn off crecscte causing gases.

The cost of dry cordwood is rising
with the shyrocketing cost of oil, The

* PATENTED
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Eagle, specifically designed to bum
unsplit green logs, saves on the initial
cost of fuel, eliminates splitiing and
burns less wood to provide cleaner,
safer heat to your entire home.

The Eagle takes a 13" by 32" log
and the shelf assist front door makes
loading easy for anyone.

Before you buy any heating unit,
know more about the Eagle.

Greenwood Energy
Corporation
Executive Drive, Hudson, N.H. 03051

Enclosed s 31.00 to ha md
handling of Meratare .lhh:m mh:'h:n niey

Esgle Lasger Esgle
28"deep x 29" wide x 3T high  28°dewp u 36" wide » 37" hagh

'..'

4 s
SAWMILL Of its Kind In The World!

|f you need good, high-quality lumber, don't let
inflated lumber prices stop your important buildi
projects. The Belsaw goes right to the trees an
lurns out smoath, 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 doflars over high lumberyard prices, For
power use tractor PTO or other low HP diesel or
glectric unit, Factory-direct selling keeps price low,
and convenient time payments may be arranged,

Send for FREE BOOK! Just mall coupon below for
“How To Saw Lumber” bookiet and complete facls

on the One-Man Sawmill. There is NO Obligation
U025 SRR WL E o po, T 1y a1

BELSAW MACHIMERY CO.
Y 3088 FELD BUILDING
KANSAS CITY, MO 64111
FPlease send all focts and details in
your FREE BONIK “Mow To Saw
4 Lumber'', I undersiand there s No
el Obligation and that No Salesman will
= call on me.

—

——— -

=
Name
:Mﬁnl

-
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The Popular Mechanics Product Feature Mark.
You'll find it on tools, home and car care
supplies, workshop accessories and much more.
Products displaying the Mark let you know
they’ve been featured in the pages of

Popular Mechanics.

And for over 75 years, readers have been turning
to Popular Mechanics’ pages to find reliable,
authoritative information on a vast array of topics
ranging from home maintenance to outdoor
leisure activities to automotive care. The
reason—a solid reputation built on a tradition of

dependable reader service.

The Product Feature Mark is one more way
Popular Mechanics serves its readers.

Popular Mechanics is a publication of Hearst
| Magazines, a division of the Hearst Corporation.

Popular Mechunscs is a publication of Hewrst Magirines, a Division of THE HEARST CORPORATION.

A Tennessee manager: "I'd like to see
Saab offer a five-speed overdrive trans-
mission.” (It will on the 1980 models.)

A Vermont lawyer: “Move the ignition
kay out from between the front seats. And
not being able to remove the key before
shifting into reverse is an even bigger nui-
sance!”

But by far, owners praised their cars,

ments struck some positive chords.

A California computer analyst: “The
Saab’s responsivenass is incredible. It's
like riding a sate motorcycle—really fun
to drive. | can use it as an ordinary four-
passenger business car and yet carry
more cargo than in my old Olds station
wagon.”

An llingis railroad conductor: “I'm far-

area with two good Saab dealers. But
with only about 400 dealers in the United
States, some owners who want 1o keep
their cars running, but who don't live near
a dealer should consider joining the Mid-
west Saab Club. The club puts out a
monthly newsletter chock full of technical
information and how-tos. It's edited by
Dick Grossman, 1916 West Hood, Chica-

and aven those who suggested improve- | tunate because | live in a metropolitan | go, Ill. 60660, ™
SUMMARY OF 1979 SAAB 900 OWNERS REPORTS*
Totsl miles driven 1,207 4T Specific liee: Comilort opinion nawin): Doaler sorvice
Handing 54.8% g.mu:r s B0 Expalient , . - .-
" MSOLE ) Seling . . ;23 Soad ' ' ';2 A ﬁ;
In e 21.4 Hr;'ﬁm 8.8 Faur i 0.5 F-# a2
ﬂlﬁa;q rips 8 Economy, | 2B4 P i op Poar 120
o
Irs foaam 21.9 Bpectlic dislikes: Comiort opinion (rear sasts) Murnbeer of vehicles owned
Long inps 262 No complaints . o 190% e s02% S, by 5
Service and wals lor parts ”E T ﬂgi m-wn:ﬂ """ 130
M%g&gﬂm-mr 1 Foad -}u--nduuii g 101 Far. L0l 10 Four of more cars L
Gaab thrga-cdonr . 1 Linch ol pumeni i i .
Saab 900 GLE #ve-door, | . 23 s sl ancas oo,
Saab 900 Turta hrea-door 104 What changes would you like? Had sy machanioal trouble? Chinvioh 153
Saab P00 Turta live-doo e L] i . . B01% Yas. aa' B4 Volkiwagen 108
A fva-spaed gearbos 122 Mo LA 457 Ford aa
Tranamisaion choloss: Reds seals™ ... ... ... ] Fod ... 4
F cour- 5] marual TH.5% Batter airconditionar, |, . ar What typs of wouble?
Automatic . . 205 Mo ) a7 Airgonaiions’ |, £4.3% distribution of owners:
Electnizal . . . 140 20-20 yoars, . , ., , T A%
mﬂmmﬂum opindon: Shock absorbans B4 30-48 yoars , 428
%g\a Eucwllant . . .. .. ., . ;2;"!. Wipar washar SyElsm 85 BO-pius . . ... ; 301
Fron-whoel drve. | | . | 205 Avarage | 34 Dealer repaira aatinfuctory? Would ancther Gasb?
Hundimg 168.5 Fair L aae e daan s 0.0 s, : 57.T% i T"I-'-“'!' ...... o s
178 Poor 10 Mo . 423 . B

*Paroeniagas might not egual 100% dus 10 rounding or meuMcient data; **Avaisble in 1880 modals.
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health
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Helps Shrink Swelling Of
Hemogrhoidal 'I‘.issugs]ﬁe To

Inflammation. Relieves Pain And Itch...

Gives prompt temporary relief in many cases from
hemorrhoidal pain and burning itch in such tissues.

There's an exclusive medication which
actually helps shrink painful swelling
of hemorrhoidal tissues caused by in-
flammation. And in many cases it gives
prompt relief for hours from rectal
itching and pain in such tissues,
Tests by doctors on patients showed,

while it gently relieved such pain, it
also helped reduce swelling of these
tissues,

The medication used in the tests was
Preparuation H® No prescription needed
for Preparation H. Ointment and sup-
positories, U'se only as directed.

SPARE TIME INCOME?

SELL KNAPP SHOES!

Sell famous Knapp Cushsan Comior
Shoes full time or part tme 1o supolement
Your income, Enjoy the fmancial success
and security you've always dreamed about
Millions of repeat customers. Eam hegher
commissions plus bonuses, No investment
Free seling and traimng kit fo get you
staned. Amenca's No 1 company in the
direct selng shoe indusiny, Wite: Knapp
Shoes. Dept. L 612 Knapp Centre, Brockion,
Mass 02401

The more for the money shoe.

R —

AMPS
12 VDG
100% Pat, Pang
STARTER and Charges Too

Weighs only 15% ibs
Easy! Jus! Clamp to
Battery and Plug into 120 V Qutist.

Qulck Start Will Start your Engine in Ssconds.
Cnly 587,50 and we pay the freight,

GREAT PLAINS PRODUCTS
PO BONEIIT Owa Cily, OKTI4E  PM

Enjoy a roaring fire ...
the easy way, with PM's Log Splitter!

What could be more pleasant
on a cold, cold day than the
warmth of a roaring fire. And,
you can have all the firewood
you need and save time and
money by splitting that fire-
wood yourself. POPULAR ME-
CHANICS LOG SPLITTER ex-
erts some 10,000 Ibs. of
pressure and will easily split
2 ft. lengths of maple and ash
logs 12 to 14 inches in diame-
ter. With an |-beam backbone,
double-acting hydraulic cylin-
der, control valve oil filter,
3-hp. gasoline engine and oth-
er features, you'll find this

log splitter easy to build and
a fun thing to use. And, you'll
save your back from aching as
you split logs the easy way.

Have more time to enjoy the
crackling fire in your fireplace.
Use it through this year, or
start getting ready for next win-
ter. Either way, it's a very
sound investment. Send for
complete plans and step by

step instructions for just $8.95.

Send a check or money order
to PM Plans Library-Log Split-
ter, Box 1014 Radio City Sta-
tion, N.Y. N.Y. 10019

PM LOG SPLITTER

Pogular Mechanics is & publicatson of Hearst Magazines a Division of THE HEARST CORPORATION,

154 POPULAR MECHANICS

4 NEW TAPE DECKS
(Continued from page 31)

the manual. Also offered are Dolby
and memory-repeat functions, plus
standard tape-deck features,

B JVC KD-AB: This deck also enables
yvou to fine-tune your settings for re-
cording on various brands of tape.
Similar to the Technics deck, the
JVC KD-A6 has a chart in the manu-
al that lists différent control set-
tings recommended for different
tape brands.

The JVC deck offers an alterna-
tive to Dolbyization with the ANRS
and Super-ANRS systems. We
found, in the “super” position, re-
sults that were as fine as any of the
other decks. Tape hiss was down on
ferric tapes and gone, to our ears, on
hoth chrome and metal, The meters
have five built-in lights that indi-
cate peak readings.

JVC, too, offers memory repeat

and the standard functions.
B Teac A-550RX: Thiz deck has
what Teac calls its dbx IT Noise Re-
duction System. It takes noize re-
duetion all the way down to 30 deci-
bels, This means high level record-
ings can be made without loss of
high-frequency response,

The deck also offers bonuses like
memory-repeat, timer control and
standard features (among these
decks) such as Record Mute to leave
blank spaces between selections,

Back in the lab

As we said, we played all of these
decks with metal tape (both TDK
and Scotch Metafine) and were well
pleased with the results. To us, they
sounded superb.

Our lab test verified the extraordi-
narily fine frequency response of
these decks in the higher-frequenecy
ranges. The only question you have
to answer is how important this is to
yvou. If your listening doesn't re-
quire such response, then there's no
reason to have it.

But don't be scared away from
metal tape or metal-capable decks
like these on the basis of idle rumors
such as: “You can't erase metal
tapes!"” Let's scotch (no pun intend-
ed) this rumor for once and for all.

Sensitive laboratory test equip-
ment revealed that every one of
these decks was fully sueecessful in
erasing the metal tapes to well be-
low any meaningful figure,

Give a listen to these new decks
and to metal tape—if it sounds like
it’s for you (and you can justify the
still-high tape prices to yourself), we
think vou can go right ahead and
buy. Metal tape iz an idea whose
time and whose equipment has
come. ™



“If you

really want to learn

how to repair car

check out NRI home £

You learn in your spare time and they

ive you the training and equipment
’ no':dhgclyw'gurhd.:lunlurry.m.

My Dad made auto mechanics out
of us long before he'd let us enter a race. 5o
early on [ learned the importance of being a
good mechanic...and why good training is
important. That's why ['m sure glad to see
these two NRI courses come along. With NRI,
vou learn at home in your spare time, at your
own pace. And you get solid, “hands-on"
training for practical experience, It's a lot
of training for the money,

Learn Auto Servicing Fast
NRI's Profiessional Repair Course covers

the basics of auto repair in 30 “bite-size"
lessons. From headlight to taillight, you'll
learn all you need to know, quickly. Your
course includes important service equipment
at no extra charge. ..an inductive pickup DC
timing light, ignition analysis and tune-up
instrument, tune-up tool kit, and more.

Professional Mechanic's
Training
NRI's 5l-lesson Master Automotive
Technickan Course includes what you need to
be a real pro. In addition to carefully planned

NI traning mchudes
professional instruments and lools

lessons, you receive all the equipment
in the Basic Course plus a carburetor
air-fuel tester, silent vacuum lest
pump, and the latest advance in diag-
nostic tols, a digital read-out tune-up
analyzer It performs over 70 tests and
gives you the answers in precise, LCD §
numbsers...no need to approximate or §
interpret scope displays. You'll learn to
service electronic ignition systems,
vacuum confrols, pallution control sys-
tems, fuel injection systems, auto air
conditioning, brakes, and much more. |

Train with the Leaders —
NRI and McGraw-Hill
No other school has NRI's
experience in home training or
MeGraw-Hill's background in con-
tinuing education. More than 63
years of experience and over a million 5%
students prove that they really know how
to train you right. If the postcard has

-

been removed, write to address below,
No salesman will call,

| compressors and more, And you learn by

air conditioning uniis, Two courses (o
choose from. Check card for free catalog,

Electrical liance
Servicing

NRI trains you to be a professional
appliance repairman, even shows you how to
start your own full- or part-time business in
fixing everything from toasters to refrigerators
and microwave ovens, Step-by-step training
includes professional tools and instruments
like clamp-on ammeter and appliance
multimeter. Check card for catalog,

Small Engine Repair
Learn to service and repair lawn
maowers, garden tractors, chain saws, tillers,
outhoards, mopeds, motorcycles and other
small engines. NRI training includes profes-
stonal tools. . . inductive tachometer, volt-chm
meter, torque wrench, valve spring and ring

doing, actually building a 3 1/2 HP engine |
as part of your training. Choice of Basic and
Advanced Courses, Check postcard for catalog,

Air Conditioning/

Refrigeration/Heatin
Including Solar 4‘echnoI%gy

Cavers entire fleld, including lessons
on solar heating, heat pumps, etc, Course is

NRI Schools
lete with professional tools, includ il " Gt G
complete wit onal tools, including
top-grade professional vacuum pump, key C‘i- - ﬂwﬁ‘c"“ﬁ
to the proper servicing of refrigeration and I -ﬂ .
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DO-IT-YOURSELFERS:

Why wait? You can build
that new
home now!

Thousands of ambitious families aren’t waiting to afford a home. Instead, they're building it
themselves today...the Milas Way.

MILES FINANCING IS THE KEY

Miles Homes backs do-it-yoursellers belore they start. We're the folks who say “your
willingness to do most of the bullding and pul your spare time to work is worth more than a
big down paymant.” We furnish pre-cut materials, blue prints, step-by-step instructions
and lots more on easy credil terms.

BUILD ON YOUR LOT...WHERE YOU WANT

You can build in the counlry or city...and Milas may nol require your land be fully paid for
belore building.

BEAT INFLATION..START INVESTING

Housing prices are sure to go higher, Buy now. Start benefiting from this increased value
and take a big step toward financial security.

THE BUILD-IT-YOURSELF SPECIALISTS

Milas has 32 years ol experience helping over 14,000 families who have a lot on the ball but
not a lot in the bank. Wa know what il lakes to build a home...and have geared our antire
organization to sarve your needs.

There's a Miles represeniative nearby 1o help you If you're interested in taking the next step
He can give you the full details, answer your questions without obligation...and show you
how @asy it is 1o stop waiting and start building a new life.

SEND COUPON FOR FREE GREAT HOME IDEAS BOOK

Do it today! This book has B4 pages of linancing lacts for do-il-yourselfers, 50 home
dasigns, plus valuable information on enargy saving and decorating. Allow 4 waeeks for
catalog delivery..or send 51.00 for priority handling

There's a representative

near ,‘p‘ﬂl.l. Sand me your FREE Gresl Homes Ides Book
i MILES HOMES Dept. MN 200
Phﬂm 'Iu1 2, E'."im . 4800 Lyndale Ave N Minncapolis, Minn 55412

P«llml e

Adcress

I Cby
I Coun

Phane | ). ——
| plan to do O'all or O part of the wark
0 §1.00 enciosed for pricrily handiing

L N & R R 1 02§} |

State, L

The Do-it-Yourseller's Friend

- It’s Not Too Late To Save Money On Your

Heating Bills This Year!

A Louisville, Ky. Thermograte™ cwner saved nearty [T WORKS!
$100 on his home heating bill In February, 19791 | & |
You can still order and install a Thermograte® m:l:dnﬂi':mds
Firoplace Furnace inseri in your fireplace this winler vl !
heating season . . . and savel "“;’I‘r f
: 12month'ne  inlg your home
imterast’ lerms,
S-mih. trlal. . . naturally|
Lifetime wasranty
on stainless For FREE Information, write:
stool hubee. Thermograte Ent., Inc. Dept. 840-001
P.O. Box 43021 St. Paul, MN 55164
SATISFACTION Or CALL TOLL FREE: 1-800-328-0882
GUARANTEED! i 1980 TEI 5T PAUL, MN 58113, ALL RIGHTS RESERVED.
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NEXT MONTH IN PM

m The freedom balloon: How
two families escaped from
East Germany in a
homemade balloon.

m Technology and the
Olympic ski jump.

m Build your own TV
projection unit.

m Complete plans to build
Abraham Lincoin’s settee.

BURBCRIPTION SERVICE: Popular Mechanicrs Magazins
will, .Fm wceipt from It reader of a compleie Rew oF
iption order, undertake I'II-|11:II'HH1- of  ERat
u-rﬂn w0 as fo pnwld @ the Arst. dellvery o the Posial
HService within slx o twelve wes II for some pessan
v o, u-u 'I-III Eet prﬂmpdl': notifed of the
issus dnte mlt will ulur subscriptlon, with a so.
guest Tor furtber I|1l|.ru (5 [Ma may have concerning
EF OEfer. Pl Feaa all '!Ul" aEdErs 1o o ok lar
wehnnics, P O. Boag 10084, Des Moines, [ows SO330,
Hhoulsd you have any probbem with yvour sabseription,
loase wrile Joan Harris, Cuslomer Servico Department,
Lar Mechamies, F.0. Box (a4, [Des MsiBes. lows
DNA0. Tik neskife GUICKERL seryied, DleRbr oHelose il
malling label whes sriling b6 us or when fenewing your
Bubmeriplln.
Renewal orders misal be redcwived Al lvasl #ighl weesks
prior 1o explratbon 10 assure continued service.

Popular Mechanics

P.O. Box 10060, Des Maoines, lowa 50350
Please enter

' my substription

8 | POPULAR MECHANICS for:

[0 1year$897
O 2 years $16.97
Payment of § is enclosed.
Bill Me
initlal hers
Hame (plansa print)
Address
City State Zip

Your first copy will be on its way to you
In six to twelve weeks. Watch for itl
A publication of The Hearst Corporation
Charge orders subject fo publisher's acceplance

{Above prices apply W U.S. & Poswsessions enly. All
ather cowntries add %600 per year).

CHANGING ADDRESS?

It you're planning to move, plesss let us
Hnow at least sight weeks bafors changin

your address. Attach current address labe
and i1l in your name and your naw address.
This will serve to insure prompl service on
your subscription.

Send oid labal with yeur nama and new addrom o

POPULAR MECHAMICS
P.0. Bex 10084, Des Molnes, lows S0350
FOR CHANGE OF ADDRESS DNLY
CALL TOLL FREE B00-247-8470
1lﬁﬂhﬂ resldents call BO0-B32-1277)

“”"Wﬁf%‘“h

P (Plaase printd
NEW ADDRESS
&im STATE ZIP CODE




LETTERS TO THE EDITOR
{Continued from page 8)

itema, and we are confident they will
exercise caution in the use of your
product,

Sidewinder

In two of your articles in the Oct. '79
issue (Car Stereo—Inatall It Like a
Pro, page 24, and PM Ownera Re-
port; Chevrolet Citation, page 892),
you mention that the only radio that
can be used is the factory-installed
one. That's true if you want the dial
on the radio to be vertical. 1 in-
stalled a Craig T683 AM/FM cas-
sette unit in the dash where the AM
radio had been.

The new radio fit just fine, but [
atill had to do a minimum of filing on
the dash opening to fit over the ra-
dio face. It looks like the original and
I find no problem with its position.
In fact, 1 find it very convenient
having it close to the steering wheel.
The numbers on the radio are side-
ways but they still are very easy to
read.

NICK CASSARA
EUREKA, CALIF.

What's left?
Although I've read many interest-
ing articles about chain saws (in-
cluding Ten Features to Look For
When You Buy a Chain Saw, page
129, Oect. '79), I've never seen one
that discusses the brand or brands
that are easiest for left-handed peo-
ple to use. I nearly wore myself out
using a rented saw. Yet my right-
handed companion thought it was
just fine.
LAWRENCE B, CLARK
BIRMINGHAM, ALA.

We know of no manufacturer who
produces a chain saw especially de-
gigned for the use of a left-hander,
Perhaps one of our readers has heard

of one,

Raising a flap
On page 144 of the Aug. 'T9 issue
(What We're Learning From Air-
plane Flight Recorders), there is a
glaring error. The autopilot cannot
compensate for loss of lift on the left
wing by raising spoilers and flaps on
the right wing. Autopilots do not
contrel flaps. Even if they did, they
would operate both left- and right-
wing flaps together, which would
further reduce left-wing lift. (Even
the pilot cannot operate flaps differ-
entially.) The autopilot would raise
the ailerons and spoilers to decrease
lift on the right wing.
RAYMOND KOSTANTY
WOOD-RIDGE, NJ.

;
You Can Build This |
Clock!

only with a
Craft Clock Kit

You wil always re-
member (he satisiac-
tion ihat vou fedl in
bullding  your own
clock Our néw Vienna
Aeguiator 18 ane of
the mas! magnificent
wall chocks aver pro-
duced. yel you can
buikd 1 easly and
aconomecally using &
Crafl kit We make 1he
iMncale culs and
preassample all oelt-
cull pans Your salis-
lachion 1§ guaraniaad
Send loday Mor cata-
log which contains
ih@ larges! selechon
al mils, movemenls
and dials available in
America

New for 1980!
Vienna Regulator in black walnut

CRAFT PRODUCTS COMPANY

Depd 01, 22000 Dean 51, 51 Charles IL BD174
O 11&-Page Calalog 51 50 [ FREE Brochure

Mama

Straal

City / Siate / Zip

\ Hervmg Amersea's {‘rujlamull Simee 10 J

THIN

-~ 12!24 Hour Quartz
) % Alarm Chronograph

% Now! With 8.5 millimeters
| thin 5.?' 12 or 24 hour
SEIEC mn%l- hour alarm,
" F full 1.2 hour chronograph. ..
all al an affordable price.
Featuring:

* Famous Quartz Accuracy

® 12 or 24 Hour Selection
* [iilt-in Electronic

Calendar
Thinnest Ala & 24 Hour Alarm
Ch - Tﬂ the # Constant Liguid Crystal
Market For This Low Display
Price! « Night Light For Evening
53 995 Viewing

Oueartz quality is now combined with a remarkably thin

gesign to bring an exciting new 12/24 Hour Alarm
Ehmnogriph t's slyling and value that can'y be
by any other model for less than S100!

See the value you get for only $39.95

# 24 Hour Alarm — Pleasant but eflective alarm can be
presed fof any minute of day of night. Constantiy read
ingicator lels you know when the slarm is set

® 12/24 Hour Selection — You make Ihe chowe
corventional 12 hour time or 24 haur military me
BOTH arg built-in and availabbe at the fouch of butions.
Switch back and lorth as often s you choose! Or, ipave
itan 12 or 24 hour time for as long as youwant, ideal o
péats, mlluryénrmnel or anyone whd wants the op-
tion of 12 gr 24 hour tlime

& Full 12 b — With up o 1/10 sec-
and precision, aod tima, and lap teme. Add time lels you
time everything from a telephone call 1o a trip
upto 12 full hours. Lap fime lels you time each com-
panent within an event. Perect for production managers,
sports fans, coaches or anyané wilh & critical lime dep-

BREH’_ ‘I’OUR OH'I\I FUEL

E-mlilr'l epdp-riep prowdug fas the makayg e
uEny dcokal @4 8 Metee fusl Mo U Dueld g0 awn
Kiswia ol hiew b Wilily gl da s dpBuabin 1u1
van an alieRol b athar segiee mad i gakan Ge e up
be 108 miey par gallps, & =ugm o, LESAEE wiih
Taigs qomi pAGIG'), res'l B8 SEPel # how -m-l.’
Feusy r, Dan Siilale deder your dapy baday!

Baok Mo, 108 §9.98 postpaad

DESERT Pl.lllll'nl.TI'-Nl
OEFT_ Pu — CORMYILLE, ARIZONA BEITE

NEVER BUY

§ CALL FREE
800-257-7955

ELECTRIFY YOUR BIKE!
PEDALPOWER exciting new bike
drive tames tough hills. Be indepen-
dent. Shop when you want. Fits all
Bikes, Adult Trikes. Installs in min-
utes, Thousands sold. Recharges
overnite, Travels 100 miles for a dime.

MONFY BACK GUARANTEE.
L oall iall Iree HO0-287-T988=
O send wdas or
FREE 1L LUSTRATED ROOKLET,

General Engines Co.
5612 Mantua Blvd,
Sewell, N J. 08080

fin N0 Adaska, or HE Cafl Colleoy (0060 468 0270

entent activity
Continuously Shows:
HuaMaa 'r.-m-r-.hl-u ® Hours, Minutes and
&mnds or Date
EI 9 n« of Week Flag
rm I'dntatlnn in12

+ Quariz Accuracy — To= &5 sacmﬂs a mnnlh

. m .““ ‘“ al hl-'l-n Wia T ‘I s

e push of a bution. 9 I B

Shewn. Seplember 18 Tuesday

COMPARE THINNESS!

Thinnest Alarm Chronogragh on the marke? for under $100
Seikn 5250 10.5 mm
i'-rhnr! §255 | 11.0mm
Iem Instruments $125 “12.0mm
12/24 Hour Advance £ 3995 9.5mm

* Vajue and quality plus handsome tlgllrm.rmw-
allable to you in Silverione a1 539,95 or Goldtone
{with 3 micron gold plating) at §47.50

Easy bo order. Call pwr Toll Free Murmbser below os fill in
thé conveniend arder larm, 15 day refurm option if nol
compbetely satistied. One year factony warranty, Comes
n an attractive gitt box. Order yours TODAY!

=

MEDIA I G, L.
10155-8 Plano Rd. Dallas, T 75238
Ll Yes, please send _ Thin 12/24 Hour

Quartz Alarm ﬂhmnunraphqs]rai £39.95 gach, plus

52 50 postage and handing. Texas residents add 5%

I_’J Silvertone O Goddtone 347 .50

MName __ = = — ——

City

State _ Iip

[ Check or Money Qrder enclosed

Charge to: [ Master Charge Expires
0 VISA

Account Number

Signature
ORDER TOLL FREE 1-800-527-7066
l In Texas Call 1-214-349-3120 -

JANUARY 1980 158



NOW! START A MONEY-MAKING
Small Engine

Repair

OF YOUR OWN!

‘ - 'J;
Beat Infiation!

NO LAYOFFS . . ¢
NO STRIKES!

A

Earn EXTRA CASH INCOME working righ
at home—SPAREtime or FULLtime—as a
small engine repair expert!

a
|
ﬁ"nﬁ;t:wmns PLUS THIS

: - al
FRIGHS AND STRATTON :-g_nl_n; 'yf ]

%0 Tmels, Materials and |ql.|||'i|\|\_‘|'|| Come Wik
Yomir Course, You get complete. sep-by-step lesson
ralertals, Tactory  manuals, professsonal  gualiny
hanil amd specialty twls

Over 65,000,000 Small Engines in Use
Yex, small engine repair is a wide open field. With
over b5 million units currently in use and a mallion
new units being built each monath, theres a lot of
husiness and big profits available for qualified men
who can service and repair them, Industry growth
has been so fust that there is a shonage of small
engine repair pros. That's why NOW is the time for
you 1o get into this profitable field a field where
the skills you guickly learn from our home stady
training program can soon have you carming hourly
rates equal to any other skilled crafi

Be YOUR OWN BOSS in a
Fulltime Business Of Your Own ...

A a fulltime business small engine repair offers
many advantages. When you're the boss vou work
the hours you choose, there is never a worry over
stnkes or a layoff, and you earn year round profits
repairing items such as chain saws, tllers, garden
tractors, lawnmowers, mim-bikes, mo peds, go
carts, cdgers, power rukes, gencrators, paint
spravers, abrasive saws, snowblowers, snow-
mobiles . . . and more. There is no huge investment
In equipment, no expensive inventory. You can
wark right out of your garage, hasement or spare
room . . . even a van makes a suitable mobile shop

... Or Make Extra Cash Working Part Time

It's the ideal sparctime business oo, In just eve-
mings and weekemds vou can carn extra cash for o
‘rainy day’ or retirement fund, or use the cash you
carn NOW for the ‘extras’ that you want. Many
men begin working just their idle hours until their
shop grows to the point they can switch to fulltime.
When it's your business, you make the decisions
and the choices are up 0 you

160  POPULAR MECHANICS

Earn Money Fast—No Experience Needed
Even before completing vour studies you'll be able
o earn money on twne-ups and minos repairs, Once
through the course vou're qualified to perform
major repairs that really bring in the cash. But more
than just labor charges, parts, engines and acces-
sory sales mean even more profits ., . profits YOU
cam and keep in YOUR pocket.

We Help You Every Step of the Way

If you can read you can master this craft right at
home in your spare hours with Foley's time-tested
“hands on” training methods, Age, education or
minor physical handicaps are not & barrier . . . you
necd fo previous expenence of special mechanical
tratning. We provide the specialized tools you need
1o service and repair engines. plus a 3% HP Bnggs
& Stratton 4-cycle engine . . . all yours to keep at
No Extra Cost. But that's it all. As of our
program you also receive wvaluable business build-
ing guidance. You learn how and where 10 get busi-
ness, how much to charge, where (o get parts
wholesale . . . all the shortcuts and proven methods
you will need to get your business off to a fast and
profitable stan,

Send For FREE Information Kit

Send coupon for complete facts. Data Kir rells
how to guickly start vour own bisiness, how o
grow, and details on how you can inspect Foley's
Small Engine Repair Course on our exclusive
15-Day NO RISK Trial tffer. ACT NOW. NO
OBLIGATION AND NO SALESMAN WILL
CALL!

Do It TODAY! Send to:

Manulacturing Co.
Semall Engene Repair Division
4GB0 Foley Builoing
Minneapadis, Minnesota 55418

1§ FOLEY MANUFACTURING CO.

SCHODL
INFORMATION

¥ 4680 FOLEY BLDG. KT 1
| MINNEAPOLIS, MINN. 55418 -
g L] YES, please send Free Dafa Kit that gives ull detaits on g
§ haw Foley can st me in a peofidahle Small Engine Repair @
B busingss of mry own, and bacts about Foley's exclusive 15-0ay 8
: No Rigk Trial Otet No Citligasion. No Sastesan Calls =
! NAME :
! ADDRESS !
I CITY ]
: :
STATE Ip
L-----------H.'I-H--------J

WEEKEND PROJECTS: TABLE
{Continued lram pagie 105)

keep this joint from puliin'g' apart,
Similarly, a drop of white glue on the
tip of the secrew that passes through
the fixed legs and into pivot block
(D) will help prevent it from backing
out with use.

5 The aluminum guides (I) must
be identical in length and formed so
that the swinging legs of the table
will slide easily.

Aeccurate forming of the puides is
greatly simplified by the use of jig
shown in plans and photos on page
104. Make trial bends on a short
piece of aluminum to check for clear-
ance before screwing block (N) to jig
permanently.

Then take a short measured
length of aluminum strip, 8ay B-in.
long, and form the two ends. Mea-
sure the finished length. The differ-
erce betweken the two lengths is the
distdnce that must be added to the
length of alumintim strip from
which the finished guide will be
formed.. _

6. Finishing the tables is a matter
of individual taste. If a hardwood
has beeh uzed, a rubbed finish with
Danish or tung oil topped off with
ptilished hard wax gives a handsome
effect.

The aluminum guides can be cov-
ered with brass-colored spray lac-
gquer to match brass screws, or with
a color that will harmonize with the
wood.

All the brads should be set and
holes filled with matching wood put-
ty. Use of a hollow-ground saw blade
on all cuts will produce surfaces that
require only fine sanding to achieve
a sexy-smooth finish.—Frank H.
Dagy.

WEEKEND PROJECTS: SKI BENCH
(Cantinved fram page 105)

and secure to hook serew. Close two
clamps to prevent side-to-side move-
ment.

Now vou can wax, file and make
repairs on your skis quickly and eas-
ily.—~Wayne Homstad

MATERIALS LIST—SKI BENCH

Key Mo, Sie and descriplion (usa)

A 1 W 3 x T8 pine of 10 sl (base)
B ) W o« 3% x 3% pine (Rides)

G 1 W ox 3V x 4% ping (end)

D 2 %o 2% x 3W pine {fxed end of clamp)
E 2 %ow 2%« 2% pire (aliding end of clamp)
F 2 Woda = F dowel

G 2 Woda = B dowsl

H 2 W da = & carriage bolt

I 2 W hes ot

o 2 W g washer

K 2 W* wingrut

L 1 sorow hiook

M 1 sohw aye

M 1 36 clothaskne rope

o Fe] 1% Mo, 8 h screw

Ming.: glus and dear pant of clear linish



TO COMPLETE
YOUR WORKSHOP

ATLAS
16" (+0smm) FLOOR
DRILL PRESS

$19599...

MOTOR

$23590,m

ISHOWMN)

PLLUS 530 HANDLING
ANLD SHIPPING

The Atlas 16" Drill Press = Drills in
steel, cast iron, aluminum, brass, copper,
wood, plagtic and many other materials
® Available with or without % hp. 1725
rpm motor ® Six convenient spindle
speeds from 480 to 6200 rpma to handle
variety of jobs * Capacity %" diameter in
cast iron ® Easy to operate and comes
with V-belt step pulley drive, and lubri-
cated-for-life ball bearings * The Atlas
also features a %" Jacobs chuck, depth
geale graduated in both inches and malli-
meters ® Has built-in receptacles for work
lamp and motor cord plug * Length 277
height 689 width 14%7 table work surface
11"x 13" All for one low price!

ATLAS DRILL PRESS

r-----———ﬂ-_——-

Mall To: ATLAS PRESS COMPANY, Dept. 110
I 2019 N. Pitcher, Katamazoo, M1 4800
I Enclosed is my check or money order lor the
| Atias 16" Drill Prass without mator (Model 1422)
[ £225 with motor (Model 1421) $265. {Includas
I shipping and handiing. ) Or charge my ordar to—
[l BankAmericard [ Master Charge®

Acci. @ Exp. Date
| Hame
Adgress
I City State/ 2ip
[] Send FREE Atlas Power and Hand Tool Calalog
MiChigan fesitenls add 4% Sales
Nudilabée continental U S A only

L----__-

A ficg publect 1o change winout notice. _ _

It's a Ball!
Have the Time of Your Life with the

WORLD’S MOST
FASCINATING, MOST
UNIQUE CLOCK only $29%

& Tells time to the
minute — without l . 2-

Hands, Dials, Digital
Displays or Springs! [ﬂ
o Repents its spell-  1iee saces sor Bl o wisely Lol 5 mlts o

binding “rolling ball  irack,
show" 1,440 times

ey 3. A

& A conversation ¢
piece for hobbyists, E :ﬂ"::ﬂ GE
gadgetears, clock Every B0 minwles #aa gl e Tl
ftorn o base and v
lovers — & super ;:lr*rmt 16 Ihe hour sryihing slarts oves!

gift for any age!

Original model sold lor $250! Now, in this age of electronic time-keeping and
digital read-outs, a brilliant inventor has combined rolling balls with
electric clock accuracy to put the fun back in clock watching! The original
model, hand made of black walnut, was offered in a prestigious catalog for
$250 at Christmas 1978!

Electranic Accuracyl Because the UL-approved electric motor that drives
the swinging scoop IS synchronized with your power supply, it performs
with the precision of an electric clock. To tell tima to the minute=simply
check the last ball in each track. it's that simple, that fascinating. And
every 60 seconds you get to watch it again. What a ball! When daylight
saving arrives, it's the easiest-to-set clock ever—just add a ball to the hour
frack, (and subtract one when you 5et it back in the fall!)

Why you can buy ours for only $29.981 Our model sells for a sensational
529,98 because it's an easily assembled, fun-to-put-together, precision-
molded plastic kit, with scientifically engineered tracks that snap-fit
together, so naatly you nead no tools! Its mechanism is identical with the
5250 pre-assembled clock, because It's authorized by the same manufac-
turer. And ours has a rigid see-thru dust cover (which wasn't included with
the 3250 model!) The balls are nickel plated steel, made to stay bright lor
years. Assembled clock stands 9% high, on 8" by 5'." base, has 6'6"
UL-approved electric cord and pTug—and comes wrll'l easy-to-follow,
step-by-step instructions.

Sensational Clock—Seasalional Risk Free OMer! You must be delighted,
pleased, tickled, thrilled, and absolutely fascinated with your Wonder
Clock or you may return it within 14 days for full refund (except postage &

handling, of course). So start the ball rolling now—mail coupon today!
VT Peaook e, Caibem A Prla. PR WA

e e s e e ML NO-FISK COUPON TODAY o s s s s s
ﬁmmmmu CRARRE IT; jcheck oeed Ep Duie ! 1

I Carnliins Bsad. Philudeiphia, ML 100TH |_'1I|'|u [ Aemavicen prasn

Parats seral AN, complels Wander Clics Jaster Charge anie l
ko) il 008 puin §1 50 pastage & hasdbeg anch ki Cradit Ganl & |
BAVE:  Wils onby 84508 s 3 postage & handing ;‘:‘:

||mmmngmmu-|mmm|u, Adi T l
T W il 14 days @ you web rekard e ul
PRTRERE [ EREE (9A1a30 A Rasduag Gty Suir I I

Copdian Cuntonrs peaas s 39 pov chegh o iead

Arrgust erciased § Pl residents aad 6% piiers b Wil Slpre Lid Dot EBC1 2 170 Wrocpert
s Ban. Check o mony (. a0 COD4 plains Heiddais (rlaia WY SCH (Drares B Geaber rensdesss, Bdd

uhm e Lgnl

—————— ] PANACOIT, NG, —— — — ——
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The next time a commercial in-
terrupts your TV show, at least
you won't have to listen. PM's
Silencer will shut off your TV's
sound so it doesn't bother you.

by Walter Sikonowiz

ere's a typical weekend scene:
You're unwinding with a late-
night horror movie, Inevitably, just
as the vampire is ready to pounce,
on comes something like a talking-
tuna commercial to break the spell.

A touch stops the noise

While there is little that can be
done about the timing of such nui-
sance interruptions, it is possible to
stifle them, using our Commercial
Silencer. A light touch to the top of
an innocuous-looking little wooden
box sends the sound of commercials,
extra-loud sportscasters, or whatev-
er else, into oblivion for up to two
minutes. At the end of that time,
your television's audio returns to
normal automatically. Construction
is simple, and only a very slight mod-
| ification of your TV is required.
| More details on the Silencer can
be found in the diagram (page 164).
51 is a touch-activated switch—ba-
gically, just a pair of metal plates in
close proximity, but electrically iso-
lated from one another. When a fin-
ger bridges the gap between the
plates, a minute current flows from
the 9-volt battery, through the fin-
ger (which acts as a resistor), and fi-
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PM’s Silencer
cuts off naggin

TV commercials

| & Fw

e ___-.m\—...-.___-hh-

e —— . =

nally through R2, back to the bat-
tery. Our prototype switch is easily
duplicated, using printed-circuit
material. If vou are not able to fabri-
cate your own printed eircuits, how-
ever, don't worry. Two strips of alu-
minum or copper, spaced Vg in. or so
apart, will work equally well.

Once IC1 has been triggered with
a brief touch at S1, it remains aecti-
vated for a fixed interval of time,
and then automatically resets itself.
For the duration of IC1's activation,
a current flows through R into the
base (B) lead of transistor Q1. This
current turns on Q1, causing it to act
like a closed switch. As you would
expect, this allows a current to flow
through relay Ki and the light-emit-
ting diode, LED 1. The diode lights,
indicating that the circuit is acti-
vated, and the relay's armature

o - - Rtz

pulls in. This, in turn, interrupts the
circuit supplying the audio signal to
yvour TV's speaker.

For the interval during which the
Silencer remains activated, your TV
will be silent, but its picture will not
be affected in any way. The length of
the guiet period is determined by
R3, R4, C3, R3 allows adjustment of
the timed interval to vary between
308 seconds and two minutes. TV
commercial breaks are most fre-
quently one minute in duration;
however, some commercial periods
are one-and-a-half or two minutes
long. The prototype was adjusted to
cut off sound for one minute, When
necessary, longer commercials can
be silenced with a second tap of the
switeh,

Modification of the TV requires

(Please tum o page 164)

P\

The Silencer (left and below) can be easily held in
the palm of your hand. The red LED glows to alert
you when it is on, but the welcome silence will also
infarm you. Follow our guides to construct this
project and block out those annoying commercials.

1€




* Bea

* Pracision Drawing
Instrumant Set, Professional

Drafting Board Cutlit & Fingertip Tilting
Drafting Table are included with your com-

plete North American Course in

rafting

DRAFTING KITS*

...when you train at home with us for a

FINE JOB IN
RAFTING!

Draftsman

.+ « S@laries for draftsmen climbed 23% during the 3 years from 1973 to

1976, according to 1977 survey of 12,000 draftsmen by American Institute for
Design & Drafting. Because opportunities vary from one area to another, we ask

Learn at hom# in
spare time wnh_nu
previous experience

you te look into the job market in your area and
s@e how many |obs are available in the field of
drafting. We supply necessary equipment plus
easy-to-master, step-by-step instructions. Qur
professional stafl guides you all the way.

Mail coupon today for FREE “"DRAFTING CAREER
KIT.” Color Brochure, “Careers in Dralting” — jam-
packed with revealing facts on opportunities in
drafting and how to train at home in spare time . . .
plus, valuable S-way Drafting Inatrument, Everything
sent FREE and WITHOUT OBLIGATION, No sales-
man will call,

Graduation from this course does not Insure that
you will get a job. To find out how our graduates
have done, send for our job placement record,

fima to time and fro

high and go after what they want.

m-r{ incressad by S8% “Upon earn-
ing this diploma, | was made senior
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Narth American School of Drafting and
Its wonderful staff."”

«+ « Elrie Farrell

ALL FREE!
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ments show what can be done by those who sel their goals
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Construction of the Silencer

51

8 voe |'_+

Al 'EUIU + =

47K 14 + : —

1 3 —"] Py e

? 220
i1 12 -
é NG {_ R .

Rz | 2 v
3.984 11 j HE
EE7 B8 8 27K

b, b2 TOP

AW
‘ & b c 275
a1 : rﬂ 8 VDC | * 4 2T
— - sottom g T o3

PINOUTS LED 1

Schematic diagram, plnout guide
(above) help you figure polarities and
pin orientations as you build.

FORMING DISCHARGING.

Follow the instructions in the text for infor-
mation on how to “form" C3.
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TV MODIFICATION
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Follow this component side view of the Silencer's PC board as you build.

164 POPULAR MECHANICS

PM'S COMMERCIAL SILENCER
{Confinued from page 162)

that one of the two leads feeding
your set's speaker—it doesn’t mat-
ter which—be cut. A closed-circuit
phone jack, J1, is then installed on
the TV's back panel and wired in ac-
cordance with the schematic. When-
ever plug PL1 from the Silencer is
inserted intoJ1, relay K1's normally
closed contacts are in series with the
speaker; therefore, your TV's audio
iz under the Silencer's control. If P1
is removed, J1 automatically closes
the speaker circuit, thus restoring
normal audio operation to your set.

For long, maintenance-free ser-
vice, an alkaline-type 9-volt transis-
tor battery is recommended. Alter-
natively, six 1.5-volt AA cells in se-
ries could be used, but a bigger case
would then be necessary.

Silencer construction
Construction is straightforward
and should pose no problems for ex-
perienced builders. While it is not
absolutely necessary, PC-style con-
struction (see page 17, March '79)
will allow you to build a more com-
pact circuit than perfboard. The lay-
outs accompanying this article may
be copied by those who desire a
printed circuit; however, be careful
not to eonfuse the foil and compo-
nent sides of the board. Also, note
that the PC pads for relay K1 are ap-
propriate only for the Radio Shack
device listed in the parts list. Other
equivalent 8-volt, 500-ochm relays
could be substituted, but the PC lay-
out would then need to be altered.
For those choosing PC construe-
tion, 51 can be etched from a piece of
single-sided phenolic board. One
light wire should be soldered to each
plate of the switch for later connec-
tion to the main printed eireuit. On
the other hand, if you elect to use
(Please furm fo page 1644)

PARTS LIST—SILENCER

B1—8-v. alkaline battery

C1—220-mid., 16-v. ebectrolytic capacitor

C2—.1-mid, coramic capacitor

C3—100-mid., 35v. alectrolytic capacior

D1, D2—1N814 diode {Radio Shack 276-1122 or
aquiv.)

IC1—4001 CMOS quad NOR gate (Radic Shack
276-2401 of adquily.)

Ji1—Ya-in. closed-circult phone jack

K1—=6-v., 500-0hm relay (FRadio Shack 275-004 1o fit
our PC board tempilate)

LED1 — Light-amitting dicde

PL1—%a-in, phona plug

Q1—NPN transistor, 2N3804 or equiv,
All rasistors are Ye-wall and 10% folerance

R1—4TK resisior

R2—23.9M (magohm) resiston

RA—1M trimmar

R4—390K rasistor

RS—3300-0hm resision

RE=—=2THK rasistor

81—Homemade touch switch [see baxi)

Misc.—Box, PC fabricating kit, wires, solder



PM'S COMMERCIAL SILENCER
{Continued from page 164)

aluminum strips for your touch
switch, contact wires will have to be
attached to soldering lugs, which
can then be screwed to the alumi-
num plates.

IC1 is a device which can be dam-
aged easily by either the a.c. current
leakage from a soldering iron or a
static discharge from your finger-
tips (especially in cold, dry winter
air). 3o be careful installing it. When
making all connections, it is impor-
tant to use rosin-core solder, like Er-
sin Multicore or Kester 44. Acid
fluxes are corrogive to copper. Never
use them in electronic construction.

Before installing electrolytic tim-
ing capacitor C3, take the time to
properly form it. “Forming"” refers
to the application of a d.e. voltage, in
order to electrochemically deposit a
complete laver of insulation be-
tween the plates of an electrolytic
capacitor. While forming is not abso-
lutely necessary, especially with
brand-new electrolytics, it is recom-
mended here so that there is no ini-
tial timing error after the circuit is
constructed. To form C3, hook it up
as shown on page 184 in series
with a 27K resistor (R6) and a 9-volt
battery—making sure that battery
positive goes to the capacitor's plus
(+) terminal. Let forming proceed
for about 15 minutes, then discon-
nect the battery and discharge C3
through the 27K resistor. Note that
it iz not necessary to form electrolyt-
ic capacitor C1,

Housing the Silencer

The prototype Commercial Silenc-
er was built in a small wooden box
with a maximum dimension of about
2% in. You may be able to locate a
ready-made box to satisfy your
needs. If none can be found, howev-
er, try this procedure: Get the cedar
gift box from a bottle of English
Leather after-shave. The box is too
large in one dimension, but since its
sides are only Y-in. thick, it's a sim-
ple matter to cut it down. Apply wal-
nut stain and varnish, and you'll end
up with the prototype shown here.

In normal use, the Commercial Si-
lencer is placed on a table or shelf
that's easy to reach from your favor-
ite chair. Connection between your
TV set and the Silencer can be made
through a pair of thin, twisted wires
running under a rug. Terminate the
wires with plug PL1.

Onece all construction is complete,
install the 9-volt battery and adjust
R3 to about the midpoint of its
range. After briefly touching 851
with the tip of wvour finger, you
should see LED 1 begin to glow and

hear a slight “click” as the relay
pulls in. Note the length of time that
LED 1 remains on. Adjust B3 for the
desired time interval. Touch 51
again and check time again. Repeat
until desired cutoff time is obtained.

Finally, plug the Silencer into
your TV and check to see that the
sound is properly cut off when the
circuit is activated. A few closing
notes: First, do nof use the Silencer
to control the sound from a high-
powered stereo system. Relay K1 is
ideally suited to TV sets and table-
model radios; however, an FM re-
ceiver in even a modest stereo sys-

temn could damage K1's contacts at
high volume. Also, it's necessary to
use the sensitive inner tip of a finger
or thumb to activate the touch
switch; the rough, dry skin on the
outer (nail side) normally has too
high a resistance to be effective.

A last note: Be very cautious when
you cut the TV's speaker wire. That
wire is not dangerous, but be careful
not to touch or tamper with any oth-
er wires or components while cut-
ting the speaker wire, Most service-
men can make the connection for
vou at a low cost. The unit will add
to happy, peaceful viewing. ™
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NEW FREE BOOK
DISCUSSES

HOW T0
SELL YOUR
INVENTION

Do yvou have an invention you intend
offering to manufacturers on a sale or
rovalty arrangement? [ so, by all means
write for our free booklet as a guide,
whether you do it yourself, or employ
us to help you.

It's free for the asking and here are
just some of the subjects it covers.

« How to Describe Your Invention so
Manufacturers will take Notice

* The Next Step to Take if a Manufac-
turer Shows Interest

= Approximate Royalty Rates Manufac-
turers are Currently Paying

* If Your Invention is Sold Outright
for Cash

* Or, Part Cash, Part Rovalty

*» Submitting Your Invention Before

Patenting
Owur reason for giving away information
we've gathered over our 26 yvears in this
business is simply that we hope you
read it and employ us at our reasonable
fee rather than do it yourself. But that
will be for you to decide.

But understand, we are not promoters,
developers, brokers, Ours is a technical
service of writing descriptive materials
for vourinvention and selecting the right
manufacturers who potentially should
be interested in it. The materials we
prepare are your property,

'@ are not patent attorneys. For
questions relating to proprietary rights,
searches, patentability, you should con-
sult a Registered Patent Attorney.

But back to the booklet. We want you as
a client but only if, after reading it, vou
think vou need us, Otherwise the book-
et will show you how to do it yourself,

So use the coupon below or call us
Toll Free. We'll rush the booklet to you,
No obligation whatever. But please do
not send models.

REFERENCES: Your own bank,
attorney, or Chamber of Commerce.

Mail this coupon or CALL TOLL
FREE B00/537-1133, Ext. 51. In Ohio
CALL 419/332-6496, Ext. 51. Mail the
coupon or call today.

" MAIL THIS COUPON

I Mr. K. O. Kesalor, President
1 Kessler Sales Corporation.
Dept. D-61, Fremont Ohio 43420
I Please mail me a copy of your FREE Book-
§ let explaining how to go sbout selling my
invention. It is understood that this does
1 not obligate me in any way to usé
I your BEFVILE.

| Street Address

i City State___ Fip_
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home-study Builders training how
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How to start your own big profit
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m’;grtffygh:“caﬁ"ﬁs:, '- f} year U Export™ tells how to do it. No urbligatic:-n. No salesman
one at a time O N quar 5293 will call. Certificate brings your free gift sample import

others you can order in B Functions

jos and cverythm.g else,

ith
l?nu:nr:r“ltgt'a{ ;;;er as low Mﬂlﬂég’;g:mr Movie FREE CATALOGS!
as one Jade Ring 2.75 M Projector Now! Quick Double Profits
Fndé&r 1.28 in lIl::uanti- $2.90 As a Member of International
V. er examples, one : " 1y Traders you also get free cata-
Mink Coat 289. ppd. Jade | : Easﬂm? : logs of gm:laiwﬁe:chandlsz
SRS LEE ah nen e Fi Ring scarder o Electric to order at rock-bottom price
ppd. or 10.80 for 25 or  Field Glasses $12.80 \Qj el 1 at rock-bottom prices
9.90 for 50, all post- §3.55 $1.28 N from big U.S. warehouse.

paid. MNew government
ruling makes thousands
of imports free of any
duty whatsoever, mak-

Kids
Tricycle

% ﬁﬂ%&f/& f’fﬁrﬁ/ X

ing even larger profits o LR
fcr [mpnrtgrs_ Cut UUt -_,.,- ONE SAMPLE IMPORT- REE f"ﬁq
greedy U.S. speciaity *_ B. L. Mellinger/The Mellinger Co. f’“:
men. Really deal direct, < 6100 Variel "I'"I“" Dept. A2251 IMPORTANT
the International Trad- s Woodland Hills, CA 91367 Your initials must
ers way, 5 >end FREE REPORT, "How to lappear pelow to

e - Import and Export" . also qualify for Free

= - actual Free sample import. Every-

- thing you send me is mine to keep
without obligation., Show me how
| can start a profitable home busi-

PERSONAL GUIDANCE!

I believe in giving you my personal help!
Regularly | meet |1.T. Members at regional

sample import, Be-
cause of high cost
and limited supply,
| hereby agree to

closed door Seminars across the country. ness of my own. ;
You will be invited to these meetings. ”,':,""'Em;”‘-"m’;q'-:_l’: -
L]
1000° re dazzling products you can buy DIRECT! ONLY, Free sam-jx
000's more gp 5 Y Y Name Age [ple Import. | have fx
Walkie Talkie Cigarette Lighter not previously re-jx
Golf Balls Beer Steins Address quested this Freaej=
Baseball Glove Rifle Scope o sample, | am over =
Telescope Phone amplifier = City 18 years of age, -
Electric Calculator Movie Camera Initial here s
Sapphire Ring Fishing Rod W State Zip :
Spinning Reel Swords ] o e R R R
Radio w Black Forest Clock 1 &Wﬁm}l OO OPHCACICS




The Bargain Hunter
WOODWORKERS

Order-by-mail from Airborne... Save up to 890%
on government surplus and other bargains

1
% Kk k ok ok ok d ok ok kel Send for new 1900 catalog ' :
SUPER MAGMNET i ] Aircralt, Bulomaiive, manne ] 1
Lilts up ko 300 Ibs, on steel i | howovace, inusivial e, Sang 1 L 1
Black. Twsce tne peower ol e =R toe A&t Annsal Catalog (retundabie ] I
Al - on first grger ol 810 of more) [] 1
micd. Mawvar nasds
remagretizing 44 Lx K AIRBORNE SALES 60.Dep1 PM B0, Box 2727 - -
22" W x 44" H, Bhpg. Wt 4 BSD1 Stelier Drive, Culver City, CA 80230 i :
o ki =T T T T T -1 i
Price FOB Culvaer City, CA, 50% depasit lor * N 1 !
* SO0, Send cash, chack or monay order Call HIT 1
ras musi add salss lax, Masier Charge & Visa * Address. : i Tor only 3700 '
11 C
Rouhpen City 1 12 h-up:;:rml,y $13.00
Tk kR ok Wk kR kK Sute 1 Farelgn rates, add 52,00
I Sl check or money onder la;

1 The Woodworker Journal pept.s:

NEVER LETS YOU E:ul:I Lane Washingion Depot, CT. 06794
RUN OUT OF GAS! §i.
' _.A POWERFUL AIR/LIQUID § || Zip

PUMP | prgg—

AND SELF PRIMING SIPHON

S p—————

{ I@ . = s

-

(=) s

SMALL GAS ENGINE SERVICE MANUAL
136 Pages cower 24 major brands used pn over 500 bagic
mncels af Kiwn &nd garden aquapmend. Mansy-back guaran-
tee. Sand BRBG ov Visa or Mastercharge No. wilh expiration
date, We prépay postage
TECHNICAL PUBLICATIONS DIV, Depd. PM-18
PO, Bex 12901 Owerland Park, K5 G212

In Caruda comtiet: Lantresk Ingustries, L), Seirorsiph, Drtsro M 1§ 1S

SPECIAL OFFER

ONLY $14.95

THE SUPERPUMP i
A revolutionary pump that MaIL "I'CIDEV;@

ROOKUS SUPER
SHARPENER

does it alll Pumps & siphons e e S S S S S . S . . . .. - SHARPENER

gas, car-to-car, or lawnmower |-H SERVICE COMPANY 7500 Hirsch Road Houston, Texas T7016 o Will sharpen your
and boat, No dangerous gas Barid Mr. Goodp its at $14.95 sach, pius $1.50 i Morelco Heads and
can storage. Filis flat tires I ahm‘”;u, m:\;r. [TuxlTﬂuﬂll;HHtﬂﬂdd &0¢ Sales Tax) l . Mo Blades of your Mor-

and footballs, etc. Changes : alco Shaver in just
J Ercoseds [JCheck [ Money Order i =0 one minute, Don't get

oil through dip stick easily. . _ ; 3
Drain & fill aquariums. Simple l Charge My [] Mastercharge or ] VISA Account, . ' :h;:;nr;n‘::rm;:}:st

to drain clo d sinks with - =
age I ACCOURST M0 B, E0F (41 I | anly, You will anly get

no mess. Ru construc-
tion — no mglgfdtn corrode. hall of a job done.

DOEmDOE

MAME (FLEASL IHIRT)

. - | Allow about 4 waaeks for delivery. Low in-
Get one for your home, car & B . troductory price 55,95, $alla1aclrun Guar-
RV loday. I . e . antéed. We pay your lax and shipping cost.
ATy 1 SEATE | 2P z E P
b A % PN CARATIAN AHD FOREIGN DR (RICEF &R0 FRO} Rookus Supér Sharpener Co., 2002 Marshall,

N BN N N B B BN DN B B BN B B SE. Grand Rapids, M) 49508

EARN SHOES FOR YOURSELF' 8§ SAVE UP TO 15% OF
| T il _YOUR FUEL OIL BILL!

manth, YOU NEED MEVER BUY ANOTHER

PAIR OF SH?E:LE#M '5;;"4' far Yoursel! Buy Oil Booster and start saving now!

plan makes it 1ith st sellang wiyles

ldress, woek, sport) to chooss from 'p'Duull r:r.: EIII‘IDW DLI! n” HN"“r Fuel ID" Addltwﬂ
in your tank.no special lools needed, one
quart treats 500 gals. Complete instructions

no trouble geiting the orders-and will have al
masd & Dfivils “shoe store” from which (o ssbec

included. We guarantee resulls or your
monay will be refunded.

R | Spesad-Bloc Sander—
Palm grip design for one hand
use, Thumb contred swiich, off-
set pad for 4 way flush sand-
ing, 12,000 OPM. 100% Ball
Bearing, 57647 Orblt, 115 V.
Direct Molor to pad design.
Pad size 44" x 4", Add $2.00

MR . ... L 50,08

SILVO (BRAMND NAME] TOOL CATALOG

wour FREE SHOES. You don't irwest 1d, wet
Wi Can garn up B0 3100 & wiik by ihowing
Mason's fire guality aiF cushion shoes, i Bges
4y to 16, widths AA-EEEE, to your friends and l'] Ts :‘ = A0

THOUSANDS OF EXCITING TOOL VALUES: neighbors. Rush posicard for FREE Stsrting & .m
Elllll'Hm \‘l'lnl. Eg:adr-iwr Mg:luknhrl.’ﬁ oy 2 Elll}?:r::'e;?m::;:ii:::?::r::?;ﬁ:ﬁl Call Our 24-Hour Toll Free Number.
well, Dremel, v Lo, ston, . e I alls, Wi s

Falls, Hellos, Wellsaw, Plumb, Kennedy, Hual, 800-228-2024 Elt.agﬂ' Dﬂp‘l.ﬁ
Elﬂldtﬁmct?mlluéﬂﬁﬁﬂ%%um% SWISS KRMY TYPE POCKET KNIFE Use your Master Charge or Visa
many Nationally Advertised Sriads of mnpl'l. and OR, send a check or money order for ..,

Vou mell grewdly owe g8 i they moal wenatile

supplies. We ship Coast fo Coast B0 prices hard . :':Iﬁ"_'-;“,:‘;u-f*;':'::';:lif;:;;' s 2 one guart cans of Oil Booster - § 8.95.
to beat. Send $1.00 for our big SILVO TOOL Can apbrer wivw diee Daftin spene, scak and 6 one guarn cans of Oil Booster - $18.95.
CATALOG today. morw Precage mite Sneless stesl biade Gonal Mail All Orders To:

for tachle Bén COmpR Rporturen, auin. boal
SILVO HARDWARE CO, LA s i o s
2205 Richmand 51, Depl PMO-1 Phila., Pa 19128 o Rerws ke e sl bar oty Badary i Viaih
PILR COST 1555 we puary shippng STEWRRE'S
ENIFE §11 WALl §7_ GREEW LAKE. WEE 54841

POLY CHEM INTERNATIOMNAL
Dept. &, P.O. Box 430
Eimwood Park, New Jersay 07407

1640 POPULAR MECHANICS



Know how 1o fix it.. 1o fune i1, . 1o service it... 1o
keep it running right. The TOTAL SERVICE MAN-
UAL for your car will show you how 1o do everything
from a minor adjustment to a major repair.

TOTAL SERVICE MANLUALS are digests of official

TAL SERVICE MANUALS

1T & ROMED &7 TH tor a0 Gk GT & Sguter mal BLE® FRIELANE, FORD /7 10 covies ol mastely s
a1 ALPA NOMEQ 75 78 b 3t At i : A9 5427 FALCON 6064 cowes a8 mocey 1 Comet g4
i3 KME AMBASRADOR A% /4 covers 1 madeh dn5a  ETA FALCOW FORD & bd PO covens @1 Boryl madely L]
RATT AMC PRCER 7577 cowrs, 4 mates 998 | CED TALCON. FORD W8 65 71 covers ad WE moges wn
O] ARROW, PLYMOUTH 75 77 bor a0 s T SIS FIAT 124 67.77 88 v ada wla wigs, 10 4o 1
S04 ASPIN, DODGE 16 T8 tar 48 moces 1795 TUUE FINT 134 SPORT 68 14 foe coupe & apaer may (1]
Fidd KUEH 100 70T ter ab mades o 1R 199 OREE FUAT |34 SPORT 76 TR las oouge & Apsder i 9 88
ET48 AU FOR P70 covwery a0 modeiy | FRA-1] GRd0 FRkT |38 &G FF ior ab mades e 50 & Baily FTETY
Crilh KUSTIN MMERICA 6871 oowers ol modeh ng | 100 (300 3094 HPE2 FRAT 130 157 cowery i Meralon motsy b LA
1303 AUSTIN HEALEY 10006, 1080 56 68 for &l rooe, 594 1201 FRAT 058 64 T4 o wedes oouse & wader iy $9.95
CFST AUSTIN MARINA T | PS5 wedin ind GT oy WS 049% FWAT LL/% FA.TT 595
DATH BARRACUDA L 'CLIDK &5 77 50 & & V8 maaely 194 1073 FRESTA FORD F7 70 igr ah msdeh, 19.9%
QL0N BLAPER, CHEV %% 77 dai 50 7 K & ot dv =4 1195 065 FEREBIRD coeers 00 maden—& T T4

00T BN B0 65-TD covern @ ey W 114% PORD 5587 @ e Galaeee, L10. Cuniom & sagom

04T BNW 2000, I00T 66 76 cower o1 madts Az CA CS T s OATY FORD &R-TT nc Galies LT Cuitae 1L L wighi
SE1Y BMW 130 T5-TH povers sl midely 45 G16% PORD COUMER 17 77 oowery ol maden mpdried
ST60 DWW 1500, TBO0. 10 80 wah o Bevees & £% o D451 FORD PCE WP 69 79 cove &9 ooy
u:-uu BOBCAT, NERCURY 7610 poviry a1 mosets $7.95 A204 FORD VANS 5 58 coeers 51 mases
S04 BRAONCD, PORD &6 7T ok 7 & & w8l grow modely EER ] (453 FORD YARS 6% 16 cgweri ab 6 & V8 Sodeli
W?l BIRCH, E6-Td faessry mimual  meAl fres cie yir FTRL G418 GRARMLDA, FOBD 15 77 cowersy gf mades
G001 CAMLLAC &1.81 hacory shop marll . goe i Bl HA77 GREWLI & HORNET 7| 77 coear &0 B & V8 modieh has
orer m EH- T g e gl BY Dovads i L] 644 HONDA DO, m ]— q| Ry 198
D037 CADILLAC Th-TT hstey mimed m--v [ pear 1495 CARE HONDA LODORD 76 7 Veas
BETH CANUBD &7 18 cowers 4 & & VE mode AL Ad5 Mbm.mrchctu:hwulm-. W
SEET CAPR| PO 76 dor g0 2000 2000, 2R00 may e B208 IMTIRMATIONAL SCOUT &7 1Y BOO A B N omeds 78S
QITH CHALLENGER M0 77 sowers 50 & bl VR mag 1195 A4S INTERMATIONAL #2.7% nre & manide ol mifiy (38 !
tlll CHARQER i }- 70 Aar o et vt 500 & BT 1TH L30T ARGUIAR XK |20, |48, D50 ARG | oes W TE T a5
2 CHARGER 71 P5 cowers a0 madsh e 106 ARGLIAR 5569 wstan mas F A LA, 1B 240 340 s
IJI.IH CHEVELLE B4 77 g Marse Lo 1 Camans (1LY P04 E LRCUAR ETYPE 81 77 sowiet 500 & oywiaer modieiy (11t
CHIE CHEMETTE T8 78 cowsi a0 e W 0T INQUIAR E-TYPE WIZ T T4 ol @) mageis (1R 5]
JO3R CHEWROLEY J6-400 covers sl oy modely FIET] U505 INGUAE NJG &8 TR cowery all modeiy 1%
DEER CHIVAOLET 40.54 repred &f RFactirp shap mamuil 1600 ST ANGUIAR RJLT X3 0T bar gl modes ire [aemier 5]
G051 CHEVROLET 55 or 57 repent lctory =anul gree yoar 1994 GTES JEEP S0-8% tar 4 & b opl caten Bik9s
B0 GHEMROLET & sucpiomant 05 S5 masusl bk B0 SEOF G- 19 for a0 Creri, Commards & Wigorest many . B7.93
GRTO CHIVROULT &8 TT bor il bl ups modes, (1L SROE MIP WAGOMEER § wesey aitn 730 onc g 159
BUET CHENY W G2. PP coreers 59 B & VE madety e RGN JEEP UMIVERSEL C4 F, C8-3 sapeon sactory masusl IS
GTTS CHENY LUV 72 77 cowers ol e 1 o500 MIFCHS CI6 CIT 5519 BT 9%
LE&] CHEWY PCK-UPS 57- 78 ol madai & GMC 84954 EESE JEP FCOS0, 1 20 covers ail bronl cils madai 1598
V64T CHEVY WANL 67 TH for 8 modely § GMC 1595 ETYS JEMSEM-HEALET ragnrd of ractory masusl LR
LEAN CHETSLER %571 o ot Sommpiet, 3040, Naw Yokt 59 ETIS LANDROVWER | I‘l-li-ﬁl'l:-l-l L Y ¥
GO CHRTSLER 15 7T lichary misnes o R L350 LAMDROVER 55 M6 covers 2. 26 § gy & shonsl maxiei ¥
WERR CITHOOM 10, 0% 6713 for g o 19, 20, 21 fiL] 11459 LINGOLM %4 70 cosers 4 moces W
HERE CITROIM $M repen ol factory serale manes 199 STTH LIMCOLN 74 77 ab ey ar ieesaiiey ¥
T4 COLY, DDDGE T) 77 oy @l rrodety (1R ] COlE ] MANERICN A% ) 6 cpl L0 300 P80 fu ;o eeg 579
BL32 COMET B0 &5 covery ait modehy FI8 . E211 WANERICK 7277 coenry ab modeh 1
EP1] COMIT 10 7T covery 0 madeh BT84 LS50 WAIDN GLT TT.TH covers ah modely 155
HI? CORDKET. DOGGE 7173 cowery ol modes, E18 GNP MARDW BLT 1071 covey werdan & Ciupe =ity 0¥
COMTUR &5 covers & modely (L] GIT] WOATDA B3, B0 T T4 cowers o moels H1E
ﬂ-l-.l'! CORVETTE 57 &5 covers ob 2 & 127 macdely {1LE] Ol WAIDA 7] TE scaesei B8 a5a Cowme monely [ $X11
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Uikl DATEUN 20043 11 18 covery s el 1Teh WERCEDES BEME 220 4% 8% cowers 4 meiy 1064
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VOGR NG MEDDET 50.TH i @i =ooely
1106 MGA, BGE 5568 cosern i moses o0 e (5m
17200 MGR, MGBGT 6% 7 &1 matuher & coups modeh
BA9G MGE reprnd of Raclory manus
097 WM S5-TS cowers o moiy a0 Mo Coopes
36 M0RARCH, MERTLIEY 75 7T for ab maden

TE-FT powiry @l marisly
F1- T8 powery Bl monely

I 758 DK ROl R0 TP & SR madely
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CHILTOM AUTO REPAIR 7380 lar a8 Lmancen prevy

WALLE LE]

DTTS CHILTOM AUTO REPAIR 65 16 Sag L1708 Speca L9 gafa pyrah DncSate COWTROLS 7107 OM can 058
L6 CHILTOM AUTO REPAIR 54 61 dor a8 Amencan ciey MTH R47! CHEWROLET RACING ENGINE how 12 bl " 5695
BEL1 CHILTOM TRUCK REPAIR MAN &1.71 for @ 's 7oy don main BIO5S 1287 CHEWY, RACING THE SWALL BLOCE = wper perfrrarce  $5.95
D445 CAR FCOMOMY TUNMG DUGDE gering modt lrom me leai) LR B17% CHEWT SMALL BLOCK, »om tn refuid 495
T105 AT AIR COMBITIONING . . serece & sepae ol 36,95 G404 CHEWY SMALL BLOCK, sz 10 motid fi1
BTG TRANWRISTOR WGRITION STRTEMS covesy hem @l 3395 (154% CORVETTE BESTORATION SOURCE BOOK 187 1re b §0095
1067 MSORE MILES-PER-DOLLAR GUIDE Haw fo oo il ngat 1585 G407 CORVETTE PAETS BODK 5377 sviry pirt gt 54 1L
1509 INTRODUCTION TO TUMING whst & o & hom fo 80 8 $2.98% | 065 CORVAIR ENGINES, sow 1o nofesd 5554
G622 180w T0 TURE TOUR CAR good tor ab car 5495 GF 16 OATSLNS, TUNING ior af mtone 510 830 7400 2600 3644
BR5S G DSAGHDSIS b REPAIR MANUAL 7080 ke ok GMcan 5358 (445 PORD SWALL BLOCK. How %o rebudd 555
1712 BASIC AUTO REPAIR BARMLIAL 4 meoq! Sar dny cir 45,94 B1%5 FORD PERFORMANCE how 1o got o for wweet of ik LU L]
1107 BASIC BODTWOEE & PRINTING 3185 (hEs e GUIDE Lty o ohe eaier comts 5195
1711 BASKC CARBURETORS & FUEL SYSTEMS § ;ﬁ‘:‘ GOLD BO0K 4:‘: E::Is‘rt- walum guste 4610 L3R ]
1 P06 BASIC CHASSA SUSSTNDONS, BRAKES L ELL7 BOLT-OM PORMOSMANEE whil 0 fuy & =58 & wil 89 655
Qral ““ ERGINE WOTROGHRG 3158 |};l 35 SUPFRPOWER - rurte & ngenrarpng. el imyin

I TOH BASIC IGMITION & [LECTMICAL STYETENS 3185 & TURBDCHARGERS, Fow Mo e & maiel

C&B0 BASIC AUTO TROUBLESHOOTNG tor a8 rasy : 5 & Iﬂt‘lﬂllimmmﬂﬁmi ;
B350 BRAKE SERVICE CUIDE s regdenig Bl 1pfsss & mishe, L] B477 AUTD AERGDYSMAMICE Furdlamentat 1750
1759 LLECTANC FUEL INJ MAMGAL 7077 fe i mgeriet cies SB95 | 427 OO S AACE Gl i e 15,94
CEES PUEL INJECTION MANUKL cowers 58 yyvterm teough |377 51488 mid | HOW TO MAKE YOUR CAR HARDLE vreet 1ack 4795
G411 HOLLEY catn w7 & 4 B0 turet & 1ol B585 | geup AIRCOCLED ENGINES MARUAL o4 § B Poyl ower 15 02 4795
G652 RODHESTER rartn o1 inc WY Duadras 3985 B 10 SMALL ENGINE SERVICE MAMURL 52 | ol inder 15 o6 §7.95
G666 BOLLT CARBURITORS a1 | & 7 Seerel downdeal 5298 BO50 LAWNMOWER warviie & b 3 popular mases A
& 358 §U CARBURETORS fure & sehuskd ol 12 [9TH 36 50 & WACHINING DAMEMTALS m ute o) =acnese o0 eqwp FE599
473 STROMBERG CD CARBS tuse rebudd sl i3 |90 650 .3.232 m"mm|mﬂw.. N el & e & L ILE ]
OF54 WERER DEDE overhid mieual Bt 5147 FACAVATON DPERATION corers Dackeoes maden crasei  BAE0
L1453 WEBER CARBURTTORS theory & desgn EXR ] G5O PO LT TRUCKS serec, tsrhig o1 gas peop s ITLE ]
HE0Y WEBER CARBURETORS o & reduking ab 3158 HEDT HEANY REPAIR dogers b bmcms coines, o B1500
CEFT KUTOMOTIVE REFINISHING fei sant book et §5.58 G135 WOPED SERVICE & REPAIR &1 mases £ macely LU
A5 WO AUTD ROOY REPAE ep by wiep hom B 3695 eSS OTORCYCLE REPRIR ENCYC 700 mak. P8 mases tore 16 3095
S108 KUTOBOOT REPRIRNG & ROPASTING e Doyl bi8 GL5 T Clan SAW SEEVICE MANUAL for 162 1 masi : (3]
%10f DLASS MBER ALTO BODY corsectan & repar 13 BO07 (IL BUBHERS How o asisll and semane 9.
L1071 CREATWE CUSTORIIING how to fot e i ro 3695 BOOG WASHING MACHIMES 40 1 masit & =oaeiy (TR 1
B4%1 PRACTECAL ENGINE SWAPPING row % do d nghl 1558 AT7A SOLAR HEATING & COOLING now tn get 4 b 54,55
054 MOOFEM DIESEL CARS descntes 3 modeh, sow wid j 1T BAA| COMPUTER PROGRANMING rowess ol anguages 3905
T1I28 DHEL Hos i6 corwed yoor S wini. peip 655 He54 COMPUTIR LOGCE ARCANNERS GLMOE §5.88
0682 GLENW DIESEL/GAS F) LKW 6573 Beach, Wogeracher Spea  S095 173 COMPUTER CONTROLLED BOBOT, e fo bk yor gwn 37,05
432 DefSEL [NGENES HOW TO BEPAIR. compeete risang coune ] 05a% PRICE GUIDE, FORENGH CARS lea 80 150 desse oAl 185
1017 ALTOMOBILE ENGINE RESUILDING Kil 1547 PRICE GUIDE, LSED CARS Wiest soton §1.95
0995 CAR BMTERSDR RESTORATIIN wielil tor @il ey LER L] 0574 PHYSICAL FITHESS DIGEST how 2 keep prursed o lune 795

Know your car inside and out.

faciory workshop manuals, Each one i carefully re-
writlen lor use by the do-it-voursell car owner, Clear
and easy 1o fallow, vet complete and detailed enough
even for professional use, You gel all the important
infarmation plus hundreds of the besi piciures, dia-
grams, and specifications.
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T107 DLDS CUTLASS 077 cowers ol i 447 mrodes
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1185 PLYMOUTH 5577 o0 i Belveders Fury Saishls
AAFE PLYMBDUTH T3 T Furp, WP, findn. Suburtas mis
1660 PLYMOUTH HORLEON B 5 rowers ol modely
D030 POMTIAL B0 75 Nichiy miAull B S g o
(4HS PONTIAC TEMPERT 6R-T3 &b =i i G710, L Wass
1650 PORSCHE 366 57 65 oowery & B & © e
155] PORSCHE 911 &4 11 cowers 4 modeh

AITY PORSCHE 911 74 77 wepwdes M, 5 Torga Carvera
1580 PORICHE 013 65-6% ws [ 5ET0 mipss

GH3E PORSCHE 918 10 76 gb moden e 91006

0953 PORSCHE 924 16 T8

A0 RAMCHARGER, TRULDUSTER 74 75 ai modeh
OA72 MRMILT 5 72.TH foe sl mordely v Lo Cir

1224 RENAULT B 010 62/ 77 cowsn ol models o 1100
AE7% REMAULY 13 6510 coiri & rrossis, b0 Subs IERS
Oha% REMAULT 15, 07 7178 s made o 1L TS

1558 RENAULT 16 &5 7H coveiy o8 modes

0359% AOADAUNNER L SATELLITE &8 13 o0 monisiy
Lid] WOWER 3000 63 15 dor a8 mades i 7200
G851 SAAR 9L 96 68 M4 coeery a0 VA modeh

OS50 SAAB B8 6578 covers ai meden ire usl ipechon
A0 JAAR &7 TH coviry 8 Sodely o Tonee

1098 SPRITE S8 71 cowers ol Wi 1 3 3 & & modes
HOAA SUBKRU 10T T covers ail modely

053 SUNBEAM ALMNE 5555 Wi T 1 & & Ragesr
Odd 5 SUNBEAM TIGER repnek ol 1 iery WAGE manu
TEWPEST, GIOL LE WANS 68 71 a9 modes,

i THUNDERBIRD 7 77 powivi B modeh

o TOMMO BB 75 o modeb ne [18s B han

G507 TOPOTA CELIEA 2077 covers ol rodeis, imporied
PLET TOPOTA CORDLLA &8 T4 lor §b modeh

FEIT TOPOTA CORDLLA 75 7T o ludag b-apess
1738 TOPOTA CORDMA A% AR cowery &y 1 500 madely
OH3E TOPOTA CORDMA &% 71 tar 58 8.0yl rroce on WK |
Cilr, TOWOTA CORDMA 74. 77 cowery ab 4 oy madeii
J1EF TOROTA COROMN 68 1 covers 88 d-cyl modeh
Grid TOPOTA CORDMA M 1 T7 T4 for 80 & oyl madly
AT TOWOTA HILUE BR-T7 oo, il pce up madeh
54 TOPOTA LAND CRUISER 66 TT (overy il modies
ChET TRMOMPH STAG 7074

L300 TRILWPH SMTFIRE 6% 78 cowers af mater,

(006 TRILHEPH OTE 6274 dor 8 ot Bhk W oihid

OUFF TRILMPH TRI TR, TR 5267 tar 50 madsh,

J015 TEUNPH TRS, TRE, 67 76 41 maoes o TH?S0

wEGT TRSIMMY TRY 7577

B8} vALIAMY S8 T8 @1 mda mo Soemp Segretie

O%8T WEGA 7273 ab 140 CIO & GT 140 D0 modeiy

CERL VEGA 74 7T cowery B0 moneh

G404 VOLARE, PLYMOLITH T6-TH Mo & moden

1227 VOLKEWAGEM BIETLE 54 67 for od madls e K G

EALE VOLNSWAGES BEETLE 67! &0 matlu o WG

T w’m BEETLE 72.77 il i ot -0

01D VOLK W RABRIT, SCIROCDD Pd- 15 a0 mis e Dl §

1547 mll'lﬂll'l..li S4-67 @i Campe vin raaperier mih

T30 VOLKSWASEN BUS &8 78 af camper, wan trasaporier miy

G587 VDUKSWAGEM TYPE 3 627.77 fo¢ agquaseback Ragihsce

GAH19 VOLKSWAGEW &11 6H 77 cneery 00 £, L. LE may .65

GPTH WOLKSWAGEM 412 71 71 covers 80 mooeh, 19.595

H74R VOULKSWACEN DASHER T4 TH (s @] mndeld §1495%

Gddd WOLWO PLBOD G0 7] a8 mosey ox £ L ES 1905

1722 yowvD 122 6170 far 0 models e Gl 1995

1754 VORND &3, 144, |45 65 T4 bor a0 maideis o0 5 & F §9.55
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You can have a happier life
—an excellent income
perform a service
gveryone needs

—work part time or full time

You can maka good money from the growing
demand for on-location cleaning. Every homa
and bullding are potential customers, Every
custome: represonts repeat business. Clean
carpet, upholstery and walls on-location using |
Von Schrader professional cleaning equip- |
maent, the finest of its kind. No special skills or

experience needed. You
can start part time with just
e machine. As your busi-
NESS Qrows you can add the
other two and thus offer a
complete cleaning sarvice
Equipment is light and por-
table. This is not a fran-
chise. You pay no fees, dues or royalties. You
own the equipment (amazingly small imest-
mant ) keep all you earn. And we help you every
step of the way. For 468 years we have helped
thousands of users to enjoy a steady, growing
business. We'll send you full information —learn
how others bacame finan-
cially independeant. So—
take that first important

]

f#_‘;

step by mailing the coupon e =
- '-] ar call Toll Erea |:|q_-||-u'.x |||.l'|.'.'i-|':‘::-l-| l:‘f_.u-nir'.:-n_-u -.-.:riﬂn Catalog
"'1 BO0-558-2464 15 full of progucts and igeas (o heip You
Q\P 1 2 54We Money as Yol 5ave EneTgy, In every
[excent in WISEDHS!H' rooim of your house. We've a it ol conered
UON SCHRADER company From caulking to solar hot water
Send §1.00 g with et puarchasad f
1010 Place. Racina Wi 53403 lnl 3. . . wl
Send for Informahion. (Mo salesman will call.] #l{‘ [ pl « pir
MNama “ y i.|‘-"l|'L'lL alreel
[Plaase grin T‘L"‘ lermwver, Codorados BO211

Addregs

City

The Consumer Sales divislan of Solar Technolopy Conp

DISCOUNT TRAINS

Ingispensable illustrated discount toy |
raim and

-
enclose 52,00 (incl ud- uuu;l and handling}, relundabbe
I firsl prder of 525 00 oo mone fo

Mational Train and Hobby Supply Company
Dspl. B1PM, Box 41, Fisthanh Station, Broakiyn, WY 11225

il

Locate gold, silver, coins, rings
HTES

slectronic minteral/ metal detactor
trom $59.95
tented * Call Toll Free for nearesi Dealer  Lp*»
(BO0-54T-6611)
ELECTROMICS##=Fras L leralurae=DEPT PO :
1 Prsasant Valley Ad , Swedl Home, OR GTF388. PE

FULL-SIZE FURNITURE PLAN

Catalog-—$1

Over 160 different full-size professional furniture plans.

Early American, English, Mediterranaan, Spanish,

Danish Modam. Chairs, Hutchaes, Cradles, Beds, Tables,
scores moral Your dollar refunded with first order. Send

today. No woodworking shop Is complete without it.

FURNITURE DESIGNS, Dept. PD-10
1425 Sherman Ave., Evanston, I, 6020

164F POPULAR MECHANICS

ROLL-TOP
DESK

Just like the one Grandfather had. Authen-
tic double pedestal dask 30" deap, 52" wida,
30" high. Roll-Top Unit adds 14 to height.
Both single curve and double curve full-
size profiles included. You'll love making
it. You'll love using it. Adds luxurious decor
1o any room. A woodworker's delight]
Plan #139 (Double Pedestal Desk)§7.00
Plan #140 (Roll-Top Unit) ........$7.00
Complete Desk Plans ...$14.00

Steuben?

Mal Your glass, etched by you with
Armour Etch™ an exciting new do-
it-yourself kit that revives the an-
cient art of etching. With it, you
can create rich, permanently etched
designs — as beautiful as collector’s
items — on any glassware, windows
or mirrors. You won't believe how
easy it is!

No art talent necessary
Just trace, cut, apply Armour Etch,
Llse our patterns or any that strike
your fancy from magazines, news-
papers, craft books, etc,

| Now you can etch:

All Glass Windows, Mirrors,
Household Glassware,

Stained Glass, Lamps,

Fish Tanks, Terrariums,
Storm Doors, Auto
Glass, Fireplace
Doors, China
Cabinats.

contains:
Armour Etch
Cream, applicator
brush, Armour Cleaner
Concentrate, hobby knife,
masking vinyl, reusable vinyl
aloves, step-by-step illustrated
instruction book. PLUS 45 full size

etching patterns. Um{y $995

PAMIIBO0

ARMOUR PRODUCTS

Hill St., Midland Park, N.J, 07432, U.5.A,
Ploase send me____ Armour Etch kits at
$9.95. Add $1.00 for postage and
handling. (Mew Jersey residents add 5%
sales tax.)

MName
Addrass

City




ELECTRONIC

GATIE

ALARM SYSTEM

How to Keep Burglars Out

BURGLAR ALARM ITICKER Proleet agaist burglars, howse
brepkers. efc. wilh Mhese stickers Easy bo apply jst pesl P
hacking and stick on door. wndows, walls, sic. Each st congists of
i fronl adbesive style Tor ingide of glass doors eed windows Lacing
oul. B back adhesive shie for use o wid doors and olher opaque
surlaces. Celor al bachgmousd is green with weliow letlering. Sae
%" x 3% ° Wade of wn ﬁm Pk you hove an alam syshen
12 fe 330024 for §5 0 WUsE EH&H-'I.MI-.
Ridguwoad Sta. WY, 111::mtm|:sm

IMPORTED

LOCK BLADE
$3. SDE! 0

Yy

B Dwarall Langih
5" When Clossd

= Sharp end
Tough

= Giaimisss
Slwal @i

tang servics. Sand 1,50
piun S0 B0 Cover poni
age ard maindong

373 MAPLE AVE. Dept, L-1-PM WESTBURY, NY 11580

\\‘ESTB!.I R\' SALES CO.

RE-LITE

2 bulh fixture duplicates the charm
and sncrpasss the light oulput ol a
doybde mantke gaslsght. Kit in-
chetes on-al-dusk. oif-al-gawn
photn conbrod. fixturs, bkt
Oefasled irstruchons. Your enengy
savings will pay lor thes kit in less
than & montha. 115 voll kit $20.85
postpasd. or sale 12 voll kit including
UL approved tranglgrmer, §38 65
Doalera and nsiallers ingliines irded

Yardlighting Systems, Inc.
1678 Hewiit
St. Paul, MN 55104

Rare TECHNICAL
INFORMATION!

I you're ane of the seledd lew people who have a meed
fior hard-fo-find “how-to™ technical data, yos should
hpwr This fres catalog. You'll find the newest a e
urnasual collection of pamphlels, manual, paperbacks,
tesfhooks, Indusirlal handbooks. and engineering ref
erences on lafhes, madhine took, Fewmsdry, backsamirh
Ing, electric putomobiles, solar, wind and water power,
mthane. sleam engines, hydraual
w, compressed  alr, Savonies
posbiny whimille, welders, relriger-
atiadi, distilllafion, disel repalr,
srmall basbness, three-phase mo
biars, @nd ek, mach meoe! AN

| publications guaranteed! New cat

| alogs being ssued reqularly =
l availabile only by maldl, B you have
\a geniiine newd lor sare idlarma
thon, wiite direcily 16 me Tof &
frew copy, But do it soon!

LINDSAY, sox 12

JA, BRADLEY IL 8089156

Splits

EASIER & FASTER!

i LOG SPLITTER!
Only §49.85 plua 33 p. & h, for
adapiatde cone. or $89 .95
plus §5 ready 1o-attach to hish of
car or lughl truck (specdy vehicle | Pa =
gand 5% sales tax, Free vl —sond slamped
sall addressed anvalope Good Produtcts,
Aoute 3 Box B0-A PM. Kutziown, Pa. 10530

ll AEA]
UItII:Iild book axplains saus-
?Iu 8 hum? cunng and lmut-
iowl and fish

ngﬂ
nps maki
irg ul mu
uipmant and aupply cutalug
as mom I ormation, For yours, sand |

8 SAUSAGE MAKER 1067 GrantSt.
Ept, Fi2 Buttalo, N.Y. 14207

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

We build our custom glass fireplace
screens withou! compromise in materials
or workmanship. The frames are crafted
from heavy gauge sleel. The glass door
panels are Ya" Pyrex”. Hinges, latches and
mesh curtaing are all extra heavy duty.

We'll not only build you a glass screen 1o
fit, it could last as long as your fireplace.

4-WEEK DELIVERY
[Narmsl Schedule)
CALL OB WRITE FOR FREE BROCHURE,
|
|
|
|
|
I

IRON SHOP

MAMUFACTURERS

Save assembly costs when you build your
rugged work or play machine (in just 6 — 12
hours) with an easy kit from Carl Heald, Inc
Choose from 10 bike, B tryke models; engines
from 5 1o 16 H.P. ANl have Comet lorque
converters (no shifting): full suspension
(smooth ride); lubular steel frames (shrugs off
rough going). Optional electric start, lights for
licensing, other accessones

NEW SS5T-1821
16-hp
LUPE
TRYKE
shown with
& accassorias

- Spacial Cfter
o ¥ REE
ICCEERIY
wil® hike of
o iryus ander?
HEE - Carl Heald, Inc.
‘ Dept, PM-81, P.0. Box 1148
Benton Harbor, Ml 49022
JANUARY 1980 164G
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Annual Buyer's Guide |
160 Pages
Over 500 Photos

ASSEMBLE & DRIVE
YOUR OWN FULL-SIZE SPORTS CAR

Faor the low price of an ordinary compact car, you
can own an authentically detalled MG-TD replicar. a
full-size Ding Farrari look-alike, or & gull-wing
Porsche-inspired sirest racer. l.llngu_the-r. ihare arg
mare than 100 stylish antigue, classic and modern
coach reproguctiong kngwn as “kit-cars.” Virlually
afl are imple one-for-one bol-on body roplacemenis
designed 1o fit @ varkety of populsr everyday cars.

Mow you can get all the important details alboul
these practical do-it-yaursell money-saving convar-
signs with ihe newest, largost, mosl comprahansive
super calalog sver published. The Complale Guide
To Kif Gars gives you 180 fact-lilled pages of infor-
mation abou! thesa revalulionary sutomobiles
1hat can be assembled for a fraction of their apparent
walus. This giant buyer's guide is packed with every-
thing from 40 MPG roadsters to fite breathing mid-
gn e WE'S ® Al the models = &l the Manufaciurers

e than 500 photos = In-depth articles » Prices
quuhu;-nnns * How-to features plus much mone!

+ 14 Day Hunq‘ Back Guarantes +

0 510 Aush 1st Class
O §7Posipd. - o Fareign Air Mail

Bill to my: O Masier Charge 0O VISA
Send Today To: AUTO LOGIC, INC.

P.O. Box 2073, Depl. 702
Wilmington, DE 19888

Exp
] Drate
Signature P i
Mame iprini)
Address B e
ity Biate Zip

Order TOLL-FREE by phone.

Master Charge or VISA REQLIRE DY
/j (200} 331-1000 Day or Night.

(#18) 684-8300 in Okla. call collect

_KEEPS GARDEN CLEAN, PRODUCTIVE

Low preced, multis rur-uuu tiller/
power hoe. A |oy to operate. 30-
day home 1I'Iﬂ Shipped pre-

paid {ex. AK, Hl). Free

AUTO HOE, information.
P. 0. Bul W121A1, De Pere, Wis. 54115

Super Magnat Lifts 100 Pounds

$2.9 Wire Bending Too!

o
hardiss, hn e
wagr voai ward Taay &
for I5.3%_Add T
Bmith Cs..

Self-Stik Rainbow Letters

[HiTraenan Wypla WMot I.rlllﬂl- A&
Neci in & ssisbins speoimem nl dag & changng
Sigrn. Fpr vy ce - wompenl Lninaries, Vot o) g

vy Pachi
'I.;'“ﬂ_ﬁ:ﬂi l\Mh\ﬂl I-:".ll-
ﬁm

HIJUEI.TI ES
TRICKS ~ JOKES

Jahmaon-Smith, Depa, 101, e, Cleman:, Mi 4804
T I T T M T T T LT T T T



Monster Maul

WOOD SPLITTING CAN BE EASY...WITH THE SOTZI MONSTER MALUL
Total waight: 15 Ibs. (Head =12 Iba.)

Splits most logs In one lick- won't shick.
Rugged all-stesl fool guaranteed 10 years.
Spit ‘em whare thay fall.

Neo struggling or liting heavy logs up to
machanical splitters.

Endsbroken hondles, stuck axes, flying wedges.
No slooping over, stands upright on fiat end.
All around fostest, ecsies! hond splitermade or
your money back!

$22.98

(delivered U.P.5) included in price
Send for the Sotz News,

Sotz Corp. 13610 Station Rd. Columbia Sta., Ohlo 44028

RICKA E‘U-WHEEL CDN\"EHSID
KIT AND FIBERGLASS FENDERS

The witimate
in safety

AMAZING ELECTRONIC
“~a. PRODUCTS .o~

porwared, burning, culling., rifs, mistsl,

Mew wite (ine adap
e & Tendees Bo dir

FREE: send tor tres iron. |

on venesring Instructlons

and coborful venser crafi |

calalog today!
Announcingl Use new Iran-on veneaering technigus
snd Bob Morgam's wood venssers 10 creats |
beautitully venearad lurniture quickly and sasily|

| Just put new hot mait glee sheel between veneer |
and othar wood surface -Than apply haat with an

| lron, Veneer is ironed in place in only 2 minutes. |
Guarantesd looiprooll Send now lor free catalog.

| Catalog lists 101 variaties rare veneers, nessded |
supplies, tools, and hot mell glua ahest at

| reasonatde prices, Bargain starter offers also |
Included, SAVE 23%. Hurry!

| BOB MORGAN WOOD, DEPT. POTKS |

. 1123 Bardstown Rd,, Loulsvitle, Ky, 40204 ¥

" HOT PEPPERS

AND BROCCOLIRAAB...
Will Make Your Garden Speak Italian!

Sendlor FREE Herbst Bros. seed catalog
with 72 pages of your favorites,

HERBST BROTHERS
SEEDSMEN, INC

.
1031 M. Main 5t. Brewster, MY 1ﬂgﬂg (914) 279-2971

Burglar=-Fire Profection

g | Protect Your Life, Hame, Businass, dute, ote.

FIR
* Dur catolog thows baw. Ingtall your swn
wnlii] olorm systems ond devices ond sove 5515, We
offer FREE write-in engineering servioe.

EE CATALOG ' iliy ik o ety
Box B2802-PM  Lincali, Ne, B8501

PORT ABLE

— Build your gwn 110-oll Electric
Plant from used parts. Will oper-
ate lights, power tools, heating
unils, brush-type elecl. molors,
plus wl teries and arc
oy gqu P

, Plang $9.95
a.&'?.‘i‘u. CHAPALA €O,

Buirdes Security Co.

mOEL mini . Y, W hel—aoe In durke—shotgun  directisnsl ml
1 tom trucks. Ssmple protaction lor Il:i\:'-i'l:;.-:.llnl THI-IIF-I TR L]
Bl &n inaaine i your family EhEiBEl, VIR, Tl B S oy e metri iy
imprgaded  Eracnicn Busdrsds mare—A~ALL WElW FLUS INFO UNITED p-.-"'.
tire capacity & lle.  RICKA MFG. BERVIGE,

DEPT.APM-1

| Y INFORMATION unfimited.

Pogunt Lakas, MM 56472 BEFT. ME BOK TI8 & AMHERET. M., 03031

: FREE SANDING BELTS :
I DIRECT FROM THE MANUFACTURER

‘With your onder of one dozen or mone belts, recebve six free. All belts are cloth backed, '

l first quality. Made from tough alurninum oxide abrasive to give longest life on any |

l material sanded. Our electronic presses make smooth bump-free splices. Assorted

l grit sizes or specify size. I

l Prompt delhvery from stock. Money-back Check your size and how many =
| Add $2.00 for shipping and handling. PA D1"x42" —¢ 9.75/doz

l residents add 6% sales tax. g;“uﬁ“ - 9.T5§dm. I
"x18" — 10.75/da

e b OVIEA ga":g; = 1125/dor. {

3" " 117

! Acct. ® Exp. Date D.‘-I":E-F‘ S 11.1333: '

i O4"x21%" — 13.75/doz ‘
i Name 04"x24" — 14.25/doz

D4"x36" — 17.95/doz |

i Address O6"x48" — 19.95/% doz. i

{3 FREE)
I mgammm SRS gt |
l 548 North Eighth Street : I

Reading, PA 19603

POPULAR MECHANICS

"

164H

1020 E. irvies. Dagl M Tustin., Callf. 02680

U.S. SURPLUS ROTARY FILES

Hardened Steed . For fiing. driling, melng, carng, muting any metal or woed.
gedpes from ' 0 1", all chaohs " Brand new in air-light .1 packs
X-Tool Set, G1 cosl 1275 mow .. 32200
-Toal Sel, G1 cost $114 new .. . $18.00
Save Even Mors, Both Seis now ., §31.00

T $31 Sets [Limited Tima) 52100

1 0P 7l v et il B2 500 P
Tpnnn ek add S lkn Eaporl & 00§ B0

L5, SURPLUS CENTER, Dept. 500

o5 Camden. San dalona, Teoss TE2 1S

HOME ENERGY
LATEST COMCEPTS

ENCYCLOPEDIA OF

“This Mamual discussas tha

e
SYSTEMS,
Sun, Weod, Wind

Toronia

MAKE TOP MONEY IN
STAINED GLASS

Learn ar home o your wae beme Progeam e
Eludnn wour ook ol eompleely SuSIaLsD BEsnmn
all peolessannal  boods nisrmirg rapeid
mag O wall §luily Diogam Qi

1hing noeiied 10 18T WO
Foe guocess  You Can m#Fn Big mondy kg
sharmi] lams Ramnp dhglEs, windows, (Ewalry
- wan galehers and more FREE (IR TION
Careers Lid. - Publicasion Dege. FAVIL- 10

MK, Mals 5i.., Rowsd Labe Park. 11, 80075

BLE-FREE D
WIRE DISPENSOR

By WEBDO Menulesboisy lse., Degt Fo 006
Bromueas B O BB Jedesas WY I00Y (10F) FE5000

T ® Daveioped by an Elmcincian bor Eleciricians
& Savan Time — Wagied Wes

. & Handlag of Siveial Calori

® Moven Line i Hand Truck

o W Cagacily o & - J000 = # 10 AWG Neein

& Wissgna Jusi 77 Pounds

WRITE FOR B AOCHURE L0 PR




— even solder — so all you need

are a soldering iron, wire cutter, pliets and & screwdriver|

AND TO THINK YOU BUILT IT YOURSELF! It's
STEP-BY-STEP, CHECKING AS YOU GO — a_great fooling. You saved money — you en-
you can’l go wrong when you do one v m it = and you ended up with a great,
step at a time and check your work! crafted

Read about nearly 400 money-saving, easy-to-build electronic
kits — stereo, color TV, clocks and weather instruments, auto and
aircraft accessories, Amateur Radio Equipment, Personal Com-
puter Systems and much more! Simply mail the coupon below
or take the coupon to your nearby Heathkit Electronic Center.

& ¢ K 8 2 2 1 R B B 1 B B}

'Heathkit e

Benton Harbor, M| 45022

CATALOG

Heathkit products are dis-
played, sold and serviced Name =
coast-to-coast at Heathkit Elec- » | ——

tronic Centers (Units of Veritechnology :

Please send me my FREE Heathkit Catalog,
| am not now receiving your catalogs.

Electronics Corporation). 5ee the white pages Address —
of your phone book for the store nearest you. L

H coupaon is missing, write: City ____State__ . TSN =
Heath Company, Dept. 017-613 5

Benton Harbor, M1 49022 3, CL-725B

Zip—



! INVENTORY ADJUSTMENT SPECIAL!
PILOT’S GLASSES AT
UNBELIEVABLE PRICES!

* Handcrafted

= Polished Glass Lensss
» Hardened Metal Frames

* Money Back Guarantee

To order, send thutnrmun?

Tor postage and handiing) 1o ‘B.Ogifcl, Dlﬂ..ﬂ;.

P.0. Box 14208 Atlanta,

ﬁuﬂ slhver frames.) SPECIAL: l:ni-rm-mlpl
PAIR for §11 plus one dollar hendling charge.

FREE! During imited
Deluze velour lined m:—; 'ﬁm

LIMITED OFFER FROM U.S. OPTICS |

| BUILDING | |
.| CLEANING -

- 3

e e

. &1 —— - | FTTTEE A R |
-4.4...»_,_*“"[_ ] i A el At

---T'E PR

P

= - . e - =

AMERICA'S BEST INSULATED HOMES! Precul “EXTRA INSULATED” log home kits in
mtmmaﬂmﬂhm pealed Morthern White Cedar or Pole Pine priced from $3900.
Usegour cuu.tnm lan or select ene of ours. We manufacture kits for any log structure. Send
, or a Dealarship Information Package 3500

‘Wdemesg Log Homes

Route 2 - PMC10 Plymouth, Wis. 53073

Pimana Send I._-l Plan Book $3.50 I:I Deatership Information Pack wiPlan Book $6.00
Mame
Streel
City,
Lig

o

CLEAN - Erll:t Stone
+ Aluminum Siding
- Instantly, Safely. Low Cost
— Spray-on, ringe-off mathod,
Factary training provided. | |

Send for FREE booklet, /==
complete datalla -

Wrile or call (218) 202-4727
Malional Surlace Cleaning Corp.

4059 Commerce Parkway
Clewveland, OH 44128

COUNTERFEIT GUNS
BLANK-FIRING ( sz

PISTOLS

AUTHEMTIC! FINLL-BITE MADHINED METAL FISTOLE CANKNOT BE
MADE TD FIRE MEAL AMMUERITION, Towies tlank Yiing piatols are
HOT Reparmal Mo ledenal Sconss requinsd. Perchaser MUST be 18
PR o b Mansy Back lass postage) (| 550 sabialed

it I, FPYT 1) SOF Cabslig I-ululn ﬁ
Dt 34 000 mch @eed Meahc of-The s paris Tm o
g belss puliers. chun drives. guark. moteds
spewil PeCuCEs. Coupllings, beanings.
Sountess ladlenens - ||| iiginn Nparng i

weniang an midel | Low
PrERL cﬁf‘&.l}; T4 ' h|ul| 2] "C‘ST"‘MD

STOCK DRIVE PRODUCTS, DEPT &
55 SOUTH DERT0N GWE . MPW HYRE PARE, WY 1o

W1 MWL MBI LR WL

POLICE

357 MAGNUM

Length: B35 Waight: 2.2 ika

US0-2081

USDIIBC. Bians carividgss. Bos ol 100

‘Hﬂ.s.ﬁ .ﬁ”‘iif:’_":' EACH OROEA

TERS uni_. ALEXANDRIA, ‘E.liﬂﬂ

hm USD-2081  USD-ZFBIC  FREE COLOR CATALOG
Eharge o VISA " [+ A ca oo

Y fearacog
el o

Hydraulic Log Splitter
FARTS AVAILABLE TO "BUILD YOUR (

AT AL HUMBERS 0N CARD, ROLUDE FXP DA TE)

Use 'STRATE-CUT" Cutting Guide with

CITY I STATE [ ZIP _ ;
MEIMEY BACK [LEES POSTAGE] 1P HOT BA

any porfable circular saw, jig saw or

router. Extends to 86", reduces to 51"
lor ahort cuta and portability. Clamps
o paneling, doors and aother long work
Rip 4'=8 sheets down the center, trim
1/18" off a door. Make preciksion 90°
culs, tapers, angles, dados, bavels
grooveas. Unbeatable lor scoring wall-
board. Guides utility knite. Here's how
thiz sturdy aluminum ool works:

*_5"

(1) Patented connactor joins and aligns
(2) two 51" guide sections with four set
screws (3) C-clamps (4) attach guide to
work. Tool follows guiding edge (5)
Clamps and lllustrated instructions Incl.,
only §19.85 plus 3200 shipping and
handling, U.S.A. only. Send check or MO,
to: RAK. PRODUCTS, Dapartmant M-40
Box 23426, Milw., Wl 53223. MONEY
BACK GUARANTEE. Wis. Rea. 4% tax.
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LARGE INVENTORY!
BATTERY CLOCK MOVEMENTS

W now have out larges! inwentory ever al precision batiery
clock movemants. Sabeclion inchudes electronic or quariz,
domestsc and West German. All run an siandard battery (nof
ictuded | m.m with maunting hardware, minuis, hour,
and sweep hands One year wartanty

$975 3 for $24

(whipped propaid)
Model GT 380 Teansistorized for
accusacy. sell-starting

BankAmericard/VISA and Master Charge
f‘:uﬂuﬂ Alabama iesadents ad 4% wies
K -

Sand iov Fres Brochiues on andire hobly sl ine

Fort Products

N

\ P.O. Dravenr 177, X002 Padncian Deve /
Spanish Foet, AL 38527 » Phone Orders 208826-0108

L ]

$749.50

= Posrgrndd by § HP Brogys srpew . Frmeriul 1 vinge pary
Dwrent (s aebe m orer ey reTaTL o reT o e
of Foeue hoke ged anturm iirake Al g quality Compasety
e | g . 3030 M, §
= CREED-TOUN-UWN el wvw. W oo humih e
Ty (et ikl pihee jiies Wil o for deee
s gl prwes. Send for e ofolng. 1087y ol sther itewa

Lets you Inform,
Persuade, Promote,
£ Increase Profits




THE WORDEN SYSTEM
SECTIONAL LAMP SHADE FORMS

Simple - unique - con-
struction method. Make
beautiful Tiltany style
lamp  reproductions.
Ovar 70 ANTIQUE De-
signs. At mos! stained
glass shaps. Big illust
rated color catalog.

$3.00 PPD (509)-B54-1557

Pt "'*FP:\ H.L. Worden Co. PMBO
Jl- = -H\I*.— .. P.O.Box 519
ey 118 Main Street

-'\‘-,_.--_.-..-._ oKk

Granger, WA 84832

Portable Steam Cleaner
Steam n 60 seconds

CLEAN:

Engines, Alr Filers, Lawn Mowers.

e e oropares Mot et 1200
SOAD, (MODANE

Ayxiliary pump requined on low waler

preSsure.

[y WEDCO MFG. INC., Dept. 14-10
Scofl Lane = Box D, Jackson, WY, B3001

SAW HELPER"

Safety Guides

Like Having an Extra Pair of Hands!
SAW HELPERT-Mbrand safety guides
hald workpiéce and keap your hands clear
of plade, Unigue nonmafking spring ten-
sioned ratchetr wheels turn only in direc-

von of feed 1o prevent kickback and chat-

mar and hobd sawed matarial fiemily 1o ta-
ble and tence TOF accuram cuts Adjust
able holding pressuré for seawing plywood,
laminates, vensers, metals and plastics
Easy 1o install on all Tree standing saws.
Mountimg haradware and instructions in-
cluded, Maeats CAL-OSHA requiremenis
as antl-klckback whit whan mounmed snd
sdjusted properly, 30 day moneyback
guarantee, Call toll free 1:-800-344-T455;
Ca (209)6588-7400.

Western Commercial Products
P.O. Box 1202PM. Tulare, CA 93274
Please ship  sets @ $6560.650 per set,
Enclosed is[] check; [] money ordar;
(California residents add 6% sales rax).
Postage prepaid anywhere in the con-
tinental .5,

P TOTAL

Mamg
Addresg

Ciny State Zip
Plgase charge my order (o
COwisa; [IMC: Exp, daie

Account Ma,
Signature

« 16 or 11 H.P, Briggs & Stralion electric starl

with tail gate opened. Many acoessories,

B0 have built a Carl Heald Kit
For more information call 616/849-3400

or write for FREE brochure today:

Healid Hastes
Muask 4 Model HE-4 8

Carl Heald, Inc.

an nmmmummu

Tough Mark Series Haulers lug 500 1bs.of cargo plus
you and @ passenger almost anywhere. 16 H.P,
opposed Twin-Cylinder or 11 H P, Synchro-Balanced
Briggs & Stration engine, automatic torque conver-
ters (no manual shifting), altemalor and electric
start, Steering whesl, fool pedal accelerator and
brake (rear dual hydrauhic disc), forward and reverse
gear |et you maneuver easily with speeds up 1o 25
MPH, Dump bed 4% 540°x11" eutends o over 4'

Build it yoursall and SAVE $1000+ . Engine mounts
to weided & painted frame. Tires mounted on nims.
You bolt parts fogether and pocket assembly cosls.
Only simple tools needed. Thousands from &ght to

shown with ootional Also
headlights and knob tirés F-wheel modets
and wilh s1esl cab

Dept, PM-18
\F‘.D Box 1148, Benton Harbor, MI 49022

“PAY" YOURSELF $1000+ to

BUILD THIS NEW

4-WHEEL HAULER

utrinb
\\"ASTE OIL HEATER
USE ANY
TYPE WASTE OIL
AMND
"I-IEAT FREE"
Don't thiow i
lnu-p usd il for haating
Modals 60,000 1o 500,000 BTU Forced mir
PROVEN * SMOKELESS * ODORLESS
WRITE
HATIONAL SALES OFFICE
LENAN ENTERPRISES, INC.
BOX 88, Dept 26, MILTOMN, Wi 53583
DEALER INGOUFRIES INVITED
AIR HYDRAULIC JACKS~,
Earn while you learn st home. Hullm of
Jjacks in a:l lllllm:. trucking firms, etc.
need senncing. We show you HOW. Start
spare time in your basement or garage.
Big opportunity for mechanics,
Wirite far folder No. PM-1 and fres bomus offer

P o Bok 3 AvATEN s v L
" BUILD 3% POWER TOOLS

METAL PARTS KITS AT LOW
FACTORY DISCOUNT PRICES FOR:

] IN. BAND SaAW
@ 10-IN. TILT/ARBODR ZAW
S = COMB. DRILL
n\' i 8-IN. TILT TABLE SAW
o @ 6-IN. BELT SAMDER
SPINDLE

g

50 | mm seld

Patterns I!-dmlbl. in e, m

KITS FROM o
$32.99 T0 $124.99

Featu I.n Wun:beu'h Pupular Belence, Mechanls MNus-
l-'llllu I;r&ltrp puns, photos, mll-umt

rl'l' hml
mird. Or sened 50¢ Tor

iNC.; Dept PALS. ST Charies, Ma. s:um1

Wooden Toy

Patterns Catalog

OYER 200 DESIGNS
FREE PATTERNS & WHEELS

WITH CATALOG PURCHASE
OHLY §1.00 REFUNDABLE

..dﬁn.'-ﬁuut Tove & Crafis
1907 Lake Forest Rd.
P.0. Box 5453132 Tahoe City, Ca. 95730

IILI.IH IFI

SAFE CONTROLLED EFFICIENT HEAT

This kit converts o 55 gallon drum [not
supplied) inla a high capacily woadbumer.
Intemal drafl channel, spark prool, air fight
design, allows safe, conirolled, efficient haat
while limiting metal temperature of drums fo
prevent bum through. Use draft control for
heating large or small areas. Easily heat your
antire home. Bumns over 24 hours, Heavy steel
kit bolts together quick and eoasy. Top dum
squeeres 50% more BTU's from heat nomally
lost up chimnay. Bafore you spand $500 or
$400 on o wood heater, Iry the 5otz Heater Kit
for under $50. Within 10 years, if the kit cracks,
warps or bums up, or it within 1 year the drum
shows any sign of bumning up. your money
back.

Thousands are used by the U.S. Army, U5,
Forastry Service, Federal, State and local
govemnmmaent agencles.

Leam to heal water af lowest cosl, easies!,
safest and automatically. Season/dry wood
In days instead of months.

Botlom Kif: Send 534.95 (delivered U.PS)
Top Kit: Send 520.95 (dellvered UPS5)

Send for the Sofz News.

Sofz Corp.- 13610 Station Rd.- Columbia Sta., Ohio 44028

JANUARY 1980
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Unadorned
power tools
...they do the
same job as tools

costing up to 5 times as much.

We llliapﬂ the chrome lo sawe

It did not skip anything on rMance, I.ﬂl.llll]'
skipped more n just chrome, we cul ou

t‘lll" costly irill that wasm't lhuh.ltlll:r needed.

Dur tools are mot exactly flashy, We
are the first to admit it. In arti-
cles covering lest resulls on AMT fools,
written leading publications such as
Popular lence, owr lools have been
praised ower and over again. In spile
of their low prices, our fools are full
ﬂ;llclJ Ilrd ofter full performance and

eCislon

E'S HOW WE DO IT. . Firsl, we don't claim our
tools should sell for five times the price! Just that
our tools do the same job ... wilth theé same accu-
racy, esse and speed .and ‘will last at least as
long. AMT tools cost |!Il- to make amd are “Hl
direct. They are bona fide tplll‘l{ power tools used
by serious amateurs m professionals alike and if
sold in retall stores would be much higher in price.
We usE no mlm let's be specific:

money . . . bul

SIMPLICITY tools are soundly engineered
Iu !Hmll‘lﬂt !Hz frill and llmh:k—tﬂ minimize
iom costs. Machimed parts are

I.rﬂd Ill] l'l'lll'l they're needed. Unadorned cast
iron and aluminum save you & fortume.

DIRECT-FROM-FACTORY SAVIMES ... You save a
bundle, yet we offer a dowble arantee backed by
a 45-year-old com with millions of satisfied cus-

5...and B eds of orders pour in daily.
LARGE YOLUME ... 0Our own foundry and large mass
Ilrndminl l'l:liilﬂu- pllll- large ing power all

cosls

lfﬂllll':rl ﬂur Inlgrll wse standard hard-

items wherever possible, By aviod:

0 |n| tulml We pass on tre-
,V mendaus savi you.

o If you are unilrl; for power tools

* that perform IF“ hﬂl!‘i ﬂlll‘lﬂl. many

times our low prices, order toda u'll be one

i'llp closer to many hours of mudm ng satisfac.

By

JOINTER-PLANER .. %2 o= s
Ild steel, l'l‘l:lﬂﬂl'l
@I.IM l:allﬂ-llllt tables, For planning, joinls, bevels,
depth. Fence adjustable D* to S0°.
lﬂﬂ:, dual guards. Use any ma |
tor. Precision ball bearing r;dul.-
trial mml IH 65 add’l. Wi. 19
Ibs., actory.

Steel

'n'rI'||'|]'5}"|]'|T|'|'|T|T|'|'|T|T|T|T|T|T|T|T|T I'FIIITI'iTIII"ITITITITlIILlTIﬁ* 2]
| TWO GUARANTEES |

LO-DAY MOMEY BACK GUARAMTEE
Try any of these power foals and com:
Pare it with any similar machine ot any
price. I mof  sabsted, reteen IF Ror
prompt, na queskions aiked refund. We
pay the relurn shopping charges

I:YH. FULL SERVICE GLUARANTEE v
v Any part or parts of these AMT power =r
= tocks feccepd molor which carries a one =

jl\.‘lr waranitee) whsch Bacoms mmopers- E-:

E= of any rEasen wethin flen wears
- IHIrr purchase date wil be repaired or
b repisced by he Tattor

= the purchasss ofher than poslage

= AMERICAN MMHIHE & TOOL cO. =
= 4th & Speing S,

wilh no cost o

Rayersford, Pa. 19468

AMERICAN MACHINE &L TDOL CO., Dept. PM10

[0 8" Power Saw at 544.60
? E'Iinndlrd Rip Fance at $6.50
Cabinet mp Fence at -ﬁ" 50
O Ba

dﬂlllIHIIIHHIIIIIIIIIIIIHIIIHIIlllllullluunmnmnumumm||||m||||m|"m"“ NOw

d, Pa. 15468
Pleass send me the units t.haﬂud Payment in full ‘enclosad 5
35 deposit each item enclosed, balance C0.0. | must be fully satisfied ar will rﬂum
unit within 10 days for Full refund. No questions asked.

at our Royersford factory showroom sl 4th and

NOTE: Take asdvaniage of thess same low prices
Spﬂﬂ[ Sts, (9 to 4:30 weekdays, 9 10 12 Satr.).

Brand ln.lll:tl: mater
amn nu Eamh gmu Ibs. (Purchased

oo gty ﬂ‘c‘u&'ag.

F."B SI i“ till arbor saw . . . Efoss-
rips, milres, culs, com-
pound angles, dadees, wm. moldings. Complately

sidembled wilh ground cast lrom lable,
safely guard, splitter, mitre gauge.
Less blade, mator. Rip femce for
easier work alignment. 36.50 add'l,
Ball bearing model. $9.75 add'|.
Takes Y5 h,p. motor or larger,
standard blades, attachments.

Wi 22 Ibs., T.o.b, Factory.

FREE OFFER,
:ﬂllﬂlﬂnphﬂ
mﬁm pisce of 34* plywood, comvert

$44.60 saw into @ floor model with
- lu|- 27 % ZI‘. top. Take: cabinel rip

fence, 37.50 add'
BELT SANDER 7.z, 1 eare
seconds, Heawy, sander lnclmm:'hlxuﬂ' :.ﬂﬂ!:

Usas. ';.i. hp. o larger moler. V-pulley drive
snd multi-purposs drive  spindle.
Dise sander asccessory, 51450
add’l, Mitre gauge, $2.95 add'l.

18 Ibs., Lo.b. factory. '44“

,‘ 'n“ um 12* swing. Industrial

!In. doss same job =8
$75 wnits. Tubuler steel Bed rails. screw action tail

belt.

stock, J-speed pulley. Uses any molor. high speed
1ul'im| .:hluli. $I5I:|
?E'HII wdd"l, Hl.
o

b, factary.
Set of B turning chisels $23.00 '59“

DELUXE BALL BEARING 4° WDOD LATHE...

127 swing, similar ta 4’ model with heavy duty, doubls
shielded, |lubricaled-for-lifa ball bearings. 3 high speed
turning chisels, $8.50 add'l. 4" face plale,
$2.90 addl. 30 Ibs., f.o.b. facloey. sTqe
Set of B turning chisels $23.00
imdustrial
wersion of

LONG BED(55”)WOOD LATH

deluxe ball beasing lathe above, Lathe has ball bearing
Hve center im tall stock and extra-hesvy walled over-
size bed tubes. Set of
3 high speed turning
chisels, $850 add'l.

4" face plate, :min

$2.90 add’l. 40 lbs., .0.b. factary.
Makes beads, coves,

"nnn smpm ‘ moldings iunluu-

and-groove joints, etc. Accurate cuts at high speeds.
Sealed lrlﬂtdiur-lir- ball bearings.
Less wood. Takes 44 h.p. motor or lar

5;: standard culters. ional hold
n ltlﬂﬂil:n $4.50 dl. 9 Ibs.,

34

FLLUREITITE L

Eu‘f DIRECT
--USE THIS HANDT
DORDER COUPOM

i

G.E. Motor $39.80 (with other item)
.85 (purchased separately)

| ng:p;rmtttﬁlw

E
=
g Ball Bearin ndle at $9.7 l:; Opt. Hold Down humg‘? at 34.50
S It Sander at $44.50 " Swing 4' Lathe at $59.
= Dise Sander Attachment at $14.50 Deluxe Ball Bearing 4' Lathe at $71.00
= auge for Sander a ! LY ] )
=l Mitre G for Sander at $2.95 Long Bed Wood Lathe at $87.50
O Jointer Planer at 354.85 ace Plate 52.90 E any lathe
E [ Ball Bearing Spindle at $14.65 Turning Chisels 38,50 | above
E  MAME Sot of 8 Tumning Chisels $23.00
§ ADORESS____
g oy STATE zIP

S R

R RSN RT N U RNR TN EIT RN U 0L R TR LA T AR NN TR R
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‘IIIH S . FLI!II!II SFI.EE. $3 200
gmﬁr?lln #IJ] to: ‘Iﬂl

DEFENDABLE PRODUCTS CO.
P.0. box 1645, Vista, Calif. 5083

AUTOMATIC SAW SET
Sl snw testh automaticslly—i00
Hﬂ'ﬂt llmnﬂr and anv

h breakage.

illl'h 'thi

FOR 'lﬂ'ﬂ SAWS AND !IHI] SAWS
Writs for datails
BURR MANUFACTURING CO.

8931 Venice Bivd.
Los An.nlll. Calif. 00034

on
SEND FOR.
YOUR bRkl

NOW! Brind yos own neme par-
manenily on wood
and leather hand-
crafis! Simple 1o
use, Long lasting
UL approved slec-
tric handle. Brands full neme. Guarantesd.

CRAFTMARK PRODUCTS, INC.
P.0. Box 6308- PM1, Marietiz, GA JD0ES

USE DRY DUCK
HOME WATER REPEL-
LANT TREATMENT

You can Use DRY DUCK for

509 E Ind Si, DepiPM Se Besies iags 02127




CLASSIFIED ADVERTISEMENTS

Rate: $4.00 per word payable in advance each insertion. Minimum insertion ten words. Bold face capitalized words—$1.00 per
word additional (First word set in Bold Face at no extra charge, Zip Code Free.) The next available issue to place an adverlise-
ment in America’s No. 1 Classified Section is MARCH. The closing is JANUARY 4th.

Send remitlance payable and order to Popular Machanics, ATT.: Hildegard E. Kappel, Class. Adv., Mgr., 224 Wast 5Tth Street, New
York, New York 10019, Please Indicate Heading under which ad is to appear. As a consumer service and in cooperation with our
mail-order advertisers who use post office box addresses for their convenience in handling your order, Popular Mechanics maintains
a register ol such mail-order adverlisers containing their complete names and stréet addresses.

To avold delay in the publication of your ad, please send descriptive materials with your requesi.

HOW Car Dealers get r Top Dollar, Ex-Manager EHOW PLOW WING: Al last, a wing for snow
e s, 5, Yl g o W S e g, e, Pt PR I,
reds. nes ails, Emani TVICES,
g DL i TUIASE IMGREASES ﬂﬁ'&“&g‘; Hough, Barrington, I 60010 DNk DUShed Dac (Javes Toom o plow he mext
anytime, Techneering, Box 121 Norfolk, VA MEW! QUICK MORMING START. Meavy 3 Amps :}:‘;:} el ,M'”,,T,"A_"'t"m“’"""'m“a“:,“},,”?m“':
23502, miﬂlnu'rhcmls withoul raising Hm;n - rrmﬂu iete * information. C.W. Star arey m&
i . ather, Three —part FLANS—%4 f
B B R (0 e i 10 T BORs R BT b, S

Vancouver, Washington 58666 AUKILIARY FUEL TANKS GAS OR DIESEL. Complete

SAYE GASOLIME — Detalls 2 Hence MAG
Semm!e. Florida 33542 (U.5. ?tl'lllﬂll u‘l‘EllT} Ség:ﬂ':lﬂﬂ n;cu:ﬂrﬁl:rﬁﬂ:p: .E-L'&“Sur“s’.‘ h,E do-it- m;ull kits, 3““‘“. “‘m|“'"ﬂ¥td with ﬁrft
STOP AUTOMOBILE THIEVES. Free information, - Engineared for Fast spilfree Fluid Transfer. § ﬂ’,‘:‘,’m o e . Umactiont Seet - #11,
Fleming Sales, 3304 Tanterra Circle, Brookeville, 11 "length, Hi Quality Construction. Hm’m i. -
Maryland 20725 Guaranies, $4 235, Rand Induttries, Bos 17274, ll?illlﬂ“-fﬁmﬂtnr Rebuilding Book. Details:
MOTALOY Ring-Vaive Replating J“"t" 00, Money.  Diego, California 92117 ﬁﬁﬂ;gﬂdu Engingering, 7505 Barkenline, Las Vegas,
Back Guarsniee! Free Irochur! Arrow Products, Box MAKE ALCOWOL FUEL LEGALLY!! Solar/conven- L d
A74M, Broken Arrow, OK 7 tional still plans and formulae. Details on Federal HARDTOPS For Alfa, n.u-.-m Hllll‘. Datsun, Fiat,
MINLTRUCK INTERIOR ltm-u Piush SEAT covEms  Permits! Only $10.00 ROA, Box 873, Concord, NC  laguar, Jensen Healy MGA R Jpiae:

Sunbéam TR3,

L DOOR PAMELS $75.00, CARPETS $35.00, THE 28025 : Sprite,
'I'll_!l_!,_ﬂu_l_ﬂ_ﬂ FII1IIIHI Ca, 92028 Buj-ﬁ %I-! ““mu“t:" ".""""“ ::“i:” gfr;.TMFH. P.0, Box 4’9&?, gl Honll California
aw A5-gEnErs L] B ong -

O e M S tis S oo e e R0 T gl TR A, Vo 1, o, S,
nventions, I:W f o

fusrsuiam Rosdrunmer Publications, Raymondvite, O T W S utope. Drawings And GUtsils §5.95 Yo  Charies w. Hunter, P.O, Box 176, Broakiyn, Hew

- GEN-GAS, Box 671, ¢hltl“rl|'l California 91 11 York 11212
SAVE HUNDREDS on AUTOMATIC nmummu e Ry Sviin wiT i i
PO, Box 15185, Fort Lasdendsts, Florida 33358 | oy e ““"n'g ““"- “’"'"'“m fications $3.00. 1908 Hunt, lhll:sh Ealif, ssg

P.0. Box 15183, Fort Lauderdale, Florida :l:i:ni 10.00, Information Pac

““ IN “ the booming Bﬂ“lﬂﬂ' c H-I “ altle, mlhlllﬂﬂﬂ S8l 5 :MEOE_IA‘HE":IIHTHL nmrd III- I.HH |'I'|-||B
a— PP T 3 ervice and more. Yinyl cover, ke
e el B S (SR, MR R B S VR T S AR
”"““_ Georgia -"?i“ — Philadeiphia, Pennsylvania 15120. =
Jordan: 8912 cnmun 'H u.’,.;?m“ 198 BRAOPANE Conversion — Cars — Trueks. Return to MOTORCYCLES, BICYCLES,
...... 70 AR hm T :nm ﬂl;:luﬂ:“?ﬂum s-hllll: arhlw: #Idlﬁ“ : :n":' rﬂiﬂr MOTORSCOOTERS & SUPPLIES
o AR, it T e, o, 15, Jorn,
LT Y RELPENS Ve awvai L] 5. - n " g
E“:;Fg.“l’i-&m 25078A, Northgale ‘Station, Seattle  negred for amateur mechamcs. Build —for aml‘nd una bt- 7701
SRR ST TORER TN Vo] T M ae e et M‘* 3250, Mini Bike $2.00
1 aclion
'l-“ t|| rams of equals Liter ‘;’.' Gaso n:! refund, For complete plans RUSHED First Class, send Eﬂ';;ﬂﬂuﬂe o Hu: $1.00, Mini Venicie, nlp‘l
conomical Construction. Complete  Plans: alﬂw Fleming Engineering - PM-5, RD1, Remsen, E
Ehllwlll Box 358m, tion D, Teronio, ew  York 3!!! INDUSTRIAL Wheels. Mini-Bikes. Go-Karts, En-
t-rlu MEP 39 - —— _ 5II'|H Catalog $1.00. Lorenco, Danville, III||'|:|II
—BISTILL LIGUID EWEREY. waicie “im‘;'“;ﬂh'"g',:“ 'I'D 'l:nl pﬁlﬂllﬁ ;I'l'll‘ll 1832
lﬂﬂli your or I p‘lﬂ'ﬂ instruchio
h Ouistanding wood i ]

Detalied plans n.t.r-.u"‘i[;.'".:é‘?ﬂmi“.ﬁ* o aeuwae 0yl W SW SEOON. HANG GLIDING—AVIATION
{."‘n';“;'i'a‘ wwf;!u"hu. m“u-'“,;';“'ﬂﬂ Associstes, 153, Madison, AL T SPORTPLANES,  MINLHELICOPTERS, MOTORIZED—
SAVE GASOLINE — SAVE MONEY — . Excellent Eﬂ'lmﬂ E.II FH!I. mllll' lﬂl.ﬂ “ll.l. P'Jil'li.. E.lufn $3.00, Hlﬂiﬁg.}'.‘ I'h:“.:hh:r“i:

mmw‘:h'hlll th'::r _l.clpkltlm“" 'ﬂ'ﬁ"'u"#”“"f A1, 95 Sunfuel, P.O, Box 413, Pt. Neches, Texas Teras 7024 LFP,
b =i B = : s O TP D
i SPORTPLANES, MINI-HELICOPTERS, MOTORIZED—
U1, Cape Canaverar, T sgsgo " L 1+ DeRt ELECTRIC VEHICLES Ehliog 3316, LI Dot A B 1983, Houlo.
L Ll a , Dept. A, . stom,
SOWOL FUEL LEGALLY. Run r Car or Furnace BUILD — Amazing 4 Wheel Electric M | Plans Texas
for 306 gallon. Plans, Instructions $3.00 (Refund- 51500, Details $2.00. Lectran, Box 1643, Largo DESIGN, Build  Air
00, . h h 1 pllmsMJ B-Imar: Ei fied
lbl::TEng.I. Bax &P, Plﬁm Utah = 1 o Ifln. 33540 Fuhh“lml'.:-i mu“ czn; ; z;m
GII [ LA l\i'“ﬂll !5\.
reds GUIDE TO ELECTRIC AUTOD COMVERSION. e e e el
anu':'"ﬂ'r'ﬂ“mm m'"" :;rﬁf' b?:,f,.:}ﬂﬂ Comprehensive 56  page  Manual.  Diagrams, BUILD — One-Man JET WELICOPTER! Easy, Inex-
Virginia 22152 Schematics, nn; Procurement, etc, Lo with ensive. Detailed P'lmsli Drawings — %7.00, MWELI-
“NEW SOURCE Of Motor Fuel, Make your own E""'ft"" e WREs, Tl W 15,  SPID SRR "“m“naﬂmhm"
asahol. Bar B 3 Ser 16, v Oh W) California 90277 : ?

Imformation §1.00.
B:blru. Minnesota 55746

MEW Car Free Yearly! Workable Secrel | Hﬂhnd—
Lrnw In!urmmm: Supercar, Box 28101PM, 5t, Louls,

T MPG INCI IIBIHII! 0% 4 " Wo gimmicks — no
gadgets, Prolessional secrets revealed. Free details
us‘l;m (#GB1), Box 300, LaGrangeville, N.Y.

ll-'ll HUNDREDS! How to get P r Aulo Service
How Tu Bur 5 Ilw'm‘ Mm?mltll $4.00.
s saving bonus Free!

h nnlr
rd Hcleh'. P.O. Bax

Guarantesd! Consumer
3807, 5! _Lﬂll. HI-'IHIIN 631386

of Car

m

l‘l't!'r Additive  hal P Lif
e T

acturer,
Illl.n'lrn. !. .Iﬂll'l-'l'uilll Harrisburg
dwell, dhlrn

m mc«ﬁn ]mrm: to .nnnmc 50
ﬂmm n-un To ;-s:“ ’ il

MINI-TRUCK INTERIOR KITS!!! Plush SEAT GOVERS
& DOOR PANELS $75.00, CARPETS 35.00. Also Car.

5, Headlingrs apoﬂu: elc.
92::;" Cars., THE rﬁ: Box 871, f-lnmi, "Calif,

ol pete” SR e Y
) d o: ol,
Beckiey, Dailas, Taxas 75204,

CELECTRIC Car conversion manual breakihrough,
Enact Sllp-br-lttp Instruction, Diagrams Drawing.

Canwersion lpp 1300.00. Five years Re-
search, Deve .00, Iniln'rlltlﬁl $2.00. Mr.
Ellers, Box 27 ], Slrlt.l (:Ilu Ca. 95051

H'I'II'I'.EI 'Irmmilu.in Emuurll. Car 1o Gas/Elec-
tric. Information $1.00. id Electric Drives, 117
5. Figueroa, Santa Ana, E.lli omia 92703

JET  EMGINES L‘-lm $1.00.  Mewsietlers
$5.00/year. Doylejet, Hlu-L Montclair, N.J. 07042

SPACE & ASTRONAUTS

BUILD An Emn IIH'.I.IT Ilifn Performance Rat-
ing Go-Cart. nd., P.0, Box 2031,
Soulhfield, Ilil:ﬂ -uua

AUTO SUPPLIES & EQUIPMENT

PLANETODID MIMING: The !tl}lllﬂll:l 12 paper,
microfiche. FLI, Dept. E, Colleges,
lil.l 99708
I0IN_ Spacer's Comespondence Club. $1.00 for
Prm:lir% Stilson Sec-Treas,, %14 N, Hn::rl Street,
Chicago, lllinois B0622

ANTIGRAVITY Propulsion Device. Free Brochurs!
RDA, Box 873N, Concord, NC 28025

HOVERCRAFT

PARTS: Army leep and truck parts, Spare Parls &
EIlli ent Co., ? Box 731, Lexingtom, Kentucky

; _i:i.iulll is scarce! Delermine nu:_lnile with
MILES FER GALLON m.j'ur Accurate, easy to use.
ﬂ Carpusel, P.O. Box Bll, Glendora, Ca. ;1]'

HYDRAULIC lRack repair im. ris and sSupplies.
Eﬂ-lll?& $1.00. Hydraulic Jack Packing & Tool Co.,
neral P.O. Box 3, S“ll!lu Island, N.Y. 10314.

STOP AUTO THEFT WITH AUTO GUAR

Fu&lt- Enferprises, 1312 Lindell, , Hannibal,

_Free details,

AERO-CAR Amazing Howercraft buoill easily with
ardinary tools. Lawnmower engine power. rries
one man plus. Howers, flies forward, backward, Side-
ways over land/ smow waler, '.‘-Oﬂlll & construction
lamg amd brochure. §7.95 m-ngﬂ:: Box
IIBPH Clinton, New lersey D8809.

HOVERERAFT Plans  All Sizes, L‘-ltllnﬁ il..ﬂﬂ.
Universal Hovercralt, Box 281, Bﬁrd:ul. IL 6124

HOVERCRAFT Plans, Kils. Free Infumutlun Fan-
Tastic, Box 691, Renton, Washington 98055
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CB-RADIO, TV & HAM
EQUIPMENT

POLICE Scamnars, © !ll"-. Antennas,
Deteclors. HPR, Box 19224, Cenver, CO 40719

GOVERNMENT Surplus  receivers, tranimitters,
iapopericoped, parts, Chtalog 25¢. Meshna, Nahant,
Mads, DI908

CHS, Radar

Ja¢ RADIO 4 TV Tubes. Fres Catalog. Cornoil,
4213-17 Uniwersity, San Diego, Calitorma 92105

INCREASE YOUR CB RAMGE -— LEGALLY! Free
Information,  “SKIPPER™, Box 130-81, Paradise,
Labd, 95%69

CB TUNE-UP/MODIFICATION REPORTS, Simple, mon-

technical, $3 each, specily macel, Free catalog:
Plang, kits, bocks, CB City, Box 10J0M, Woodland
MHilis, Califormia 91365

FREE [Educational
Wathahop, Depaitment
11557,

GIRNT SCREEN Tv. Frojeclion sysber kel includes
bras, plans, anslructions, 31600 Guaraniced, ADP
Eaterprodes, Box AM-1, Ensbaas, CA SiJ05

CB OAMIRS uie your CB mobibe umt as a mobile
telaphone, Bake lelephone calls ot withoul the
mgh cost al a mabile telepnome, For plans send
£6.95 lo: GLP Eleclrenics Co, PO, Bon G15M6P,
Cleverand, Ohio 43101,

THANSMITTER BOOSTER for 20-50%Mr. Timy sohd
alate umit produceés 100 watls PEP. and can he
installed inside existing weil, Build dor aboul $2%5.
Send $5.00 for complefe plans. Catalag 3100,
Poter-Schmitt Enberprises, Box 07071, Miiwaukee,
Wisconsin 53207

GIANT Screen Cobor Television System, 4°, &
Screen, Kits Awailable, Catalog %51.00. Norby Gianat
ar-:;n 1230  West  Sauth ireet, Nanticoke,
a,

Clectranics
BJ18,

Catsrog, LduMits
Hewtell, Hew York

ELECTRONICS

PRINTED CIRCUIT BOARDS From Shetch of Artwork,
Kit Prajects, DANOCINTHE, INC., Box 261, Westland,
M1 48185

MECHAMICALLY IMCLINED
ble electronic devices in
crperience not necessa

INDIVIDWALS! Assem-
our home, Knowl or
el started in spare time,
Above average profits, $300-3600. wh. possible, Sales
hamd led others, No investment - Write for free
delails; LECTRONIC DEVELOPMENT LAB, BOX
1560FM, PIMELLAS PARK, FL. 33345

TRS-80 IH'I'lIl'ltIHE\IIE:&l Fage “Book Tells l11
;‘J‘:Sm IH Group Techmology, Box 87), Check,
15 4]

HIFI, TAPES, PHONOGRAPHS,
RECORDS

flﬂ. Catalog—Elecironics ll‘ts——lmpllﬁrrsn—hr-
mplifiers—Psychedelic  Strobes— Adaplors—
Qrgans—Digital lnﬂmmant:—ﬂmhr ﬂ-rrlullfilr
Fltt Subscriptions, SWTPC, Box PM3IZ040,
.inl_nﬂin. Texas 78284,
OLDIES- 45 RPM Original mits. Calslog $1.00.
CAS Record Sales, Box 197, Wampsville, N.Y. 13163
UMiauE aker F.n:luluru “Design _ Improves
Spund, Bookshelf to Audiloriem Sizes. Catalog §1
irefundable), SPCo, Box G668, Inyokern, CA 93527

RECORD-TAPES! Discounts to 73%: all labals; no
purchase ohlmtnlgn:; newsletler; discount dividend

certificates aranteas Free  details
nluaum Music Club, 650 Main 51, Oept. 1-D180,
New Rochelle, Mew York 10801,

VIDEO EQUIPMENT

WIDED TRADER Classified newsletter cortalning
new Bnd wsed egquipment, supplies, amd {raders
column, Send $2.00 lor & sample copy. Videa Trader,
Box-935M, Derry, NH 03038

VALUE VIDED can save you more. Namo brands
Saony, , Pamasonic, Magravox &t unheard o
u:u Fu nm: ih ll. Blockbuyster movies ag

kel a. for our brochure. WALUE
YIDED, Hox Iﬂ-l lun:.u City, Mo, 64141

MOTION PICTURES &
SOUND EQUIPMENT

WWIl German Newsreels, Rare “lﬂ!flf.‘ll Films on
Suptr @ Film and Vides Cassettes, Send $1.00 far
. International Historic rilrn, Bex 29005,
Chicago, IL 60629

18MM Films, Yideots ﬁ“ . Urbanski, 8142
5. Kenmeth, l:.'lu:llu [ nli

SUPER 8, IGmm & Bmm Fulllength Features and
Digest Films in Color and Black/Wh &, Rock Movies.

CaARGD rmm FLANS m:ltln Prints and
Material List on Hw Te Build an Average Sits Cargo
Tratler. Send $5.00 to: Cargo Plans, 28711 CR.
Elknart, Indiana 46514

BOATS, OUTBEOARDS, TRAILERS
& KITS

BOATHITS — PLANS — PATTERNS — FRAME-
PALS — Materials — World's flargest calalogues
— 300 “OneoH" cesigns B' — B0 In fiberglass and
plymood etc, POWERBUATS — inboards — outboards
= jits — crulsérs — Sparthshers -- hydroplanes
= runabouls — SAILBOATS — Daysailers — Trailer-
sallgrs — Motorsailéers —- (KYACKS — CAMNOES — 40
models) BOATBUILDING MATERIALS — Hardwars —
Fastenings — Sals — Piywood — SPECIAL SEC-
TION en FIBERGLASS — resims — fadm — eponigs
== MalE = Cloth, Catdlogues £1.00 (with Boal-
buildur's Guide §2.00), CLARKCRAFT — 6P —
Agualang == Tonawanda — NY 14150

KTACK — CANOES — PLANS — KITS — Pllllrrl:
== HMatiripls 40 models in IITJ("PLIIS!. -= plyep
canvas -— Calalagues woth  “Boatbuelldar's n.;de
fl. {f:lc'll' = F;.DARHI:H.FT — 163 Agualane — Tomawanda

GAS SAVER DORY SNIFFS
FREE Plam *CGlovcester Gull” Rowng Doy wilh
Becchurg Photos — 50 Plans 19 45 bt iuv.er & Sail
— Only $1.00, Air Bail 22.00, Texas Dory, Box
120, Galveston, Tenas 77553

FIBERGLASS — RESINS — Foams — glass —
epanigy — mat — elc. Facturr prices — Galalogue
5200 —- Book “Compiste I:I:l'llhh'!ilrg £5.00 —
CLARKCRAFT — 16-P1 Agqualang -~ Tonbwhnds —
NY 14150

BOAT FLAMS — FRAME KIT§ — PATTERNS —
Huge 140-page catalog! Powerboals = S3il003158 =
Outboards — Jals — Rowboals — Howseboats —
Rumsbouls — Doriéd = Workbodls — Hacing Boats
— In plywood -— Cold Molded — Wood Epory —
F-hmzlﬁs; — B’ 1o 4%, Lowest cost, highest quality

years, Ea:;r proven  methods  Incluge
Jl'll'tn.ll:llnrli especially for amalewrs. Mo lofting!
CBOATBUILDING snrmu" == Fastenings ~ Fiber-

155 — Resind -— Glues — Equipment — Spars —
ook — Boal Trailer Plans. Sen $2.00 for catalog
lus free "ﬂnﬂwlidmﬁ Supplies” brochure, “in-
oard Marine Hardware" catalog alse $2.00. Glen-L
Hirln&. 9152 Roiecrans, Depl, MP, Bellflower, CA

UL\'HFIG TORNADD CATAMARAN Kis — The
Fastest and Mast Beautiful Tormados are made with
Wood and The West Epory Syslem™ . Houltom Boat,
Berkshirg Valley Road, Oak Ridge, New Jtrﬂy Q7438

muuwl IEF! Ihrgm: o all sloes .., Scott
Mr. Gulboc 1. handing . . . Elecha
Ma&::&? ﬁl M:rrl:lc Road, Lynbrook, New York

BOAT I‘-Il's . H trailerable models - POWER and
SAIL - 1630 fiberglass hulls amd decks
come factory uiemhlﬂl + you Install factory sup-
plied interior, Save haif factory-built cast, No exper-
wence reguired. FREE catalog. Luger, Dept. BC-80,
3B00  wesl "zﬂ““ 13, Burnsville, Minnesota
5531? 612

M3 (280), Plﬂll‘hl.. kits. nt;rnw Po-nrhult
EEII sailboat  $1.00, Marinecraft, Box 161-M,
righton, Mass, 02135

.ll.l'll:ll!.l.l_'i.l: -er:t Lock: Juhrlsurl
;ralu $2.00. Bow J68-H, RT. 2, Pierre Part, Louisiana

DOGS & KENNELS

COLLARS, Leashes, Harnesies, 10 Plates. Wrile
for  Catal The Dog Collar Works, Maysville,
Georgia 3 a

CHANGEABLE Pet Idtntllltltmﬂ: — $2.00. 1.D.,
5511 42 Street, Lubbock, Texas 79414

BATTERIES, GENERATORS

DC GEMERATORS, high eficiency, all woltages
S300W tor windmills, alc, ;299 Int@rmationa
Energy Systems, 119 E. Lucy, Florida City, FL 30034,
SUAPLUS AL, Generators 110V.GOCY. Catalog —
£1.00 - (Refundable), Box 3904, Las Vegas 89
ERGIME Generator 1250 satts $299 postpaid, eth-

Bf  gires. 1l Emteeprises, Box 653,  Oshhosh,
Wisconsin 54502

ENGINES, MOTORS, MAGNETS

REWIRE Car Altermator for 110 AC, Plans $3.00,
Sweatt, Baoi 591, Titesville, Flonda 32780

REPAIR ELECTRIC MOTOAS! GENWERATORS! ALTER-
NATORS! Detnils! Modequip, Box 7266, Hamsas City,
fssoun B4113

ENGIMES — Mew BRIGGS TECUMSEW To 16 MP for
Mowers, Tollers, Riders, Ele, Unbelievable Discounts,
Far Hlastéaled Price lists send $2.00 Relundabie
with First Order bo: Ashland Small Engine Sales,
Bon 166, Ashland, MO 65010

ADE Amazing Magnet = 2°¢3. 16" — Same Polo

exch End 1290, Dorad Magnel, PO, Box 1204,
Indianapolis, Ind 45208

TOOLS FOR SALE

BLD TOOLS, Free Ialoimatiom: Amalgamated
E%vést Corp., 707 5. Lakehoma Drive, Mustang, Ok.

HOT ITEM. Cratstech Torch Develops  3700°
Flame Temperatures, Bronre Brare; Stron lsl Joknt
without Welding, MAPP and Propane -
farmance, Unlimited Repair and Mobby Fm,ll:tl.
FREE Performance and Safety Features Brochure,
SPECIAL OFFER. General Régulator, Box  553IM,
Wakefield, Massachuselis 01880

ALUMINUM REPAIRING

SOLDER, Braze Afuminum Easily! Illustrated Mamu-
%ﬁlﬂmn. Instructos, 11914 2510, Alta Loma, Texas

MACHINERY, TOOLS
& SUPPLIES

Eunl'l-r:l]da ]

CIHFIHH EaUIFHlHT

FREE Catalog. Emt‘hln: for camping, Ca
Bax 407N, Bogola, Mew Jersey 07603 ik i

ALCOHOL cook stove, For mtrgl-rl-clu
ers, outdeorimen. Efficient tweight. No mvﬁpg
&ar’t: send 1070 fo: Wi Eaterprises, Box

ilton, CT 0

ba-ctp-ach-

ATHLETIC & BODY
BUILDING COURSES

HUGE Chest, .. add 5 inches in 5 weeks , . . gusr-
anteed, $4.00 compiete, OGiympia, 3710 G Towers,
Mnrgmnrl. WY 26508,

PHYSICAL Fitness Mewsletier, Dept, 40, P.O. 19-5\.
Westers Springs, Illuﬂmi EMSI lntmdu:tuq copy.

MUSCLES, Strength, Endursnce, Athletic Auiit
Free Detalls! Metropelitan, 120 Pike Street, (P

Seattie, Washington 958101

SPORTING GOODS
& EQUIPMENT

Jack Nicholson Sherlock Haolmes EEI Se|mick,
Hundreds of Titles. FREE ||m1u|!ns tafog. MILES,
Box 1576PM, South Bend, |
CAMPERS & TRAILER
KITS—PLANS
] =— PLANE — — m —
Trailers — Fifth Wheels — WVans — Covers —
es, Simple coastruction. ! Mite/
Equipm fog $1.00. GlenL R-V's, S152PM
Rosecrans, Bellflower, CA

172 POPULAR MECHANICS

ARCHERY Lowest Dizcount Prices. AN top brands.

Orders shipped same day pney-back guar-
antee.  Workd's l..nlu:r Supplltr Free catalog.
Andersoa  Archery ation, Gramd  Ledge,
Itl:hlgn 48837

NDHIMII —_ IIE-IEIII'I.E II'I‘IIH! E:u:ltlnl
rt. FREE catslog. 30  designs,  books,
angManm, 306 Park, Monfos, LA 71201

FISHING, TACKLE, LURES

HAMDY Measuring Recorder For T Flsherm:
Hf L] III Ibs. —il'l.il IIIINII: su':' ﬁmm ﬂl‘:l:.

mu CATALOGS fisted and described, Sources for
EVET I'I't Imaginable, um Masteriog, Box AT7Y,
Fairla alitornia 94530

IIIIIHEI.FIIIII.'I@ And ynur chain saw makes
lumtar ard Catbins from Logs right where they
lie—lull details write: Haddon Tools, 4'."1! Route
120, McHenry, 111, G0O50

4" METAL Culti Lathe 80, Taig, 15048
Frocior, Inﬂustrr clni'l‘t 'Illl'lﬁ wh I

SMALL FOUNDRY Furmaces, Supphies, Free litara-
turg, Pyramid Products, 3736 South Tth Avesue,
Phoenix, Arizona 85041

MILLING Cutters, lathe mlllm% attachments, Cata-
lﬂfq 8100,  Potter, Box 73, Cedar Rapids, lowa

LOG SPLITTER Hydraulic SHP 12 Second Cycle.
Free Brochure., Paragon Splitters Inc., 3601 Cindy
Larie, Seven Hills, Ohia 44131

MACHIMEX - Unimat - Maximat - Sherline Lathes,
Mills. Catalog $1.00. :h? Supplies  $1.00.
Campbell, 1424 Barclay, Springheld, Ohie 45505 3

BAMDSAW BLADES, Any Sire, Free Pricelist.
Parker, BO21HY43, Sonora, Cal. 95370, S

BANDSAW BLADES, Carbide Tlnied Saws, Any size,
Free diteralure, KIJ'II Saw, 654 Tidmaler Drive,
Narfatk, YA, 23509 =

GUALITY MILLING MACHINES, Vertical of Horizon-
tal Plans $5.00 both $8.00, (Vise Plans Included).

| COMPANY, Box  6344-), Senia  Ana,
California 92706

BUILD FULL-SITE METAL WORKING LATHE! W3z
Junk, kulnxcnmmnlr Available Materials, |llusirat-
ed, detailed Easy Imftuclions — ?!L
Temnantuilie Ca., Dept, 1-8, P.O, Bax B3B8, MNorthville,
Ny 12134

BLACKSMITH & FOUNDRY
SUPPLIES

FORGES: s.cull—hmm-rs—lnn nrlil-—lmrll
bemches—all blacksmith sup llnu-s. i re-
funded first order), Mankel In:ka 7
Cannonsburg, Can e, MI 49317,

ENERGY SAVING

CENMTRAL HEAT FROM WOOD! Wood-burning bollers
heat whole house, yield hol water! Details: Tektom
Corparation, Box . Conway, MA 01141

INSULATION: FREE — For Valuable Report, send
$2.00 fto: Inmsulation, 11323 Scipio Highway,
Vermantville, Michigan 45095

{Contisued om next page)




WOODBURNER'S Stove Thermomeler, Attaches Mag
metically 1o Steve or Pipe, FREE

mm 's, Bax Saransc Lake, New York
1

" MEAT BLACKOUTT STOCKFILE FREE SUPER FUEL!
Mew Discovery Comverls MNew L mtl:lnu,
RABIANT u.ﬂ FAST - mllﬁ: Littl
tM!If' I'll.l ﬁ.llﬂt QJM lus §.50 'I'HII ISM
Cincle, Sanla l-l'i'l:rlu. %
“TSAVE ON | mnu cosT :5. P m
maka Thermostal r wﬁﬂ
Hﬂl. P.0. Box 414!4". ﬂ-hk‘:lﬂ. lllimu.

et :::ﬁ" B, satiiatle n.'ﬂh:"ﬂﬁ
Rrnesco, Box 190PM, Van Nuys, GA 91408

EASY.TO-FOLLOW (ilustrated books that ¢

can
UMDREDS of energy dollars!!!
%ﬂpﬂ" pricelist. Eﬂrlllj. Box 122, muzﬁ NY
own_Fuel. Send

GASONOL FORMULA!
31.00. B.1.'s, Box 7871, Creansboro, NG 27407

SLASH FUEL AND WATER COSTS 50-70%! Shower

regulator Imml: on  existi ihuﬂtrhlld In
minutes, PAYS FOR ITSELF IN DA .‘IE YEArS prov
service, $5.00 p ECO-FLOW, Dept. F., Box #l?h
Westmant, |llinais B0559

limt ELECTRIC Hot Water Bills 10% to 20%.
— P.G. Design, 5 Pearsan Street, wesi
w..-m:n. md- Isiand uﬂ!

ll‘l'l-l.l.llI WIND, IIII..II FUEL CELLS, Enjay free

heat & power send for nl-r“ m:ﬂ:lﬂpldlln A list
Il mig., cosls, ae's, alternate Bources of
entrgy. Plus cala ol pﬂm books, & IIIH
saving devices lor the do-it-yourseifer. Send 4
to: Energy Service, 14a Hughey Ave., Mashua, N.H.

" UMIGUE | 'Illl]l to reduce hlunhﬂﬁ heat loss, Never
before heard of, Ine sive, Easy to make. Reall
works, Details send $3.00 self addressed stam ;J
snvelope ta: Iﬁuﬂum. 0523 Sorenson ‘
Sturtevant, Wis. 53177

SAVE Energy! Lalest idess — Wind Sclar Syniusls

— 00. E , P.0, Bax 1 Manasias, Yirginia
zzlﬁ' ncon x 1663, rgi

HEAT fram Fi Iau 1u our cmul ystem, Com-
%Ic::urt:}l.l:‘ .5 Baox I-N-PBII'HIIE;EIE'I!
umas#

“PAK-HEAT™ Warms Your Over 10 Hours!

Sensational Jlglhlﬂ Invention. Ideal For Out-Door
.lﬂiwti“. Winter Irluiilﬁ mr—ﬂrlllu'ss. 1/52.4

aut [T r iz, M rrrt u = “én:::l
ra Falls W T
"i" Box 5403, Stat. D, mmun. Ontario

m.'ﬁ“u'l.::f MOetaied 10 Page® Famphlet - $2.50.
[
Devan Products, Box 572, Morthport, New York 11768
SAVE Emergy — Cut wmr Hesting Bills by 34
l.lu Qur SIELI Swilch Water 'lf"rft Pl;'l’
Dallars Saved — Eullﬂf Installed, Send $5.95 Now.
Iiu‘h Square Gifts, 6007, Saginaw, Michigsn

E - Eln:trl: iilll — ete Wi Cost
Chart — 53.00. M g oy oL

BECOME ENERGY SELF-SUFFICIENT. For Question-
gire and Information about Energy from MNatural
Sources, send %$1.00: Solar Research, Box 401,
M nsas 72106,

" HEAT YOUR HOME FOR $40. Energy Guide $1.50.
Eln: ngd“m 37 Hamiiton regl, Boston,

‘WooD !tmll - \mu ur m Attractive High
fhciency

E'I' I lm‘ﬁ IIPI “MF“HE ‘fwlm
5 el

'll'l'll IMJECTION SYSTEM. SI ulﬂ:l |II'IHII'III
Mileage and Performance, Ea cmg
Y hour for mmlmtl ﬂm”

lete  Plans, Gle “h ?II
E.:H:r_ B s, Glenn, sslon, l-lll\wlr

SOLAR & ALTERNATE ENERGY

oIl Contumption ua 1o Ba% 81088 for _u 5
[ -
Iﬂul NI‘III 'sﬁ“ dql'lu: 1552 West Street,

ington, CT
'Hlll'.l ELECTRIC SYSTEMS. Most advanced, l:nlt
effective. Iluﬂlﬂljll. commercial. Dealerships.
formation $2.-. nmn Enlrn Systems, ll!
E. Lucy st Flurlﬁ r.itp,

“TEMERGY III'I'IIH.'I'I — Im on .lll:nhlf Meth-
ane, Electricit Solar  Systems for Homesite
Emergy Production. H. AlEnSy, Rt. 2, Box 43, San
Hln:nl Tl:l.lt '.'HH-

“TBUILD YTOUR OWN SOLAR EQUIPMENT! Plans, n-
structions, Iltlrilnl Lists, Solar Alr Collector —

,00. — Domestic ot Water System — $4.00, —

lar Window Rocm Heater — 34.00, — Cardinal
Sclar, RD-15, Schuylkill Haven, 17972

WDOD! 40 warieties Hardwoods! 4000
mmu Toals, :ungluu. ltrl:. Hardware. 152
Mnlnn&g Craftsman,
AX-10, 1735 Cortiand l:‘t Mﬂllﬂlﬂ. IL 60102

l.lnlll [ mlul'r. has REVOLVING gun rack,
mlml H“ mlm lnnmﬂ;:nnh unlﬁlmn:.l
$7.00. Wet. ﬁ,"uu am Macon, Ga. 31205.

CALIFORMIA HOT TUBS — Build for 5150, Also
Pumps, Fillers, Heaters, Hydrojets at Distributor
Prices, Complele Blueprints, Imstruction Manual —
ti‘!‘zﬂz Tubs, Box 225118, Robbinsdals, Minnesola

" ECRADLE pl DI!II_ Tull size, ﬂ.m F mll:url bl-ll

iflustrated F' $1.00. " Re I'wd:d r:i

arder, WIIIHI'IIE."HI Furnilure Dﬂll'l'll[. F‘ﬂ Bon
23606

SOLAR Electric Panels, Wind Powered Generalors
Al Sipes In Mwi. Distributors  Wanted, $1.00

tal —  Gregory Hamiiton, P.O.
'H! m \I‘iIPI‘.I'. ﬁlm

6626, Newport E

" CATALDG ﬂl-l.l.-lll! FURNITURE H.lﬂ :
Refunded with first order. Traditional, ri-
can, over m- Furniture Designs, ]ﬂ! arman,
l‘l;l CP-B0, Evanston, lilinols 60201,

NALWALL'S SOLAR WEATING CATALDG!
FULL Line of Salar Heating Components, Includi
Swn-Lite® Clazing and Tuhl urdlr all Materisls
from one Source. Catalog. Solar

leﬂm:rllﬁllrmﬂ" 4-3 Box 23’.! Manchester,

SUN TRACKIMG SOLAR COLLECTOR! Worlds Most
Efficient System. Send for—Plans/Parts/Complate
unm Ross Sotar Systems, Medina, Washington

Il.,ll CELLS Electricity From Sunlight, G-Itllﬂ
$3.00, Doylejet, 311}-!, Mnrnr_ulr Hlvt Jersey 07042

FREE Heat Elr;trlnlt 24 Plans. Wlutlﬂﬂ Stor-
age—5un, Wind. Al ?:'HH Guaranteed, Sentry,
Cmnurd Hl:hlnn -l'i?i

" SOLAR Panel Bult from Existing Rool, 32.00,
56448

Solar, Heart Butte, Montana

HOME HEATING FUEL SAVERS

WODD-FIRED Hot Waler-Forced Alr Heater, Excel-
lent in Garage, Basements, Workshop. Build for
under mu -:u!?hu plans $3. Woody, P.0. Box 37,
Crosby, TN

HOT TUB CATALOG Ser Ad Under “Do It Your-
;:I]IE‘; Simply Wood, P.O. Box 77, Rockiord, Illinols

r Sisbs snd Barm Wood for Fin-

" WO0D — Juni
ished, Unfinished Clocks, Tables, etc. Box 425,
hlpl.nu A2

TOY Plans, ; Profitable_ List 25§, Christag
Hl:lg:nl s, Dept, H] 151 Rio Grande, Seguin, Tex.

WOODEM TOYS Highest Quality all Wood T
§1.00_Refundadle,  Simply - Wood, PO, m“?

1.00. e, g

kfard, Nlinols &1 1lf|-5‘w| .

SPACE SHIP — Wooden Rocker/turns; Blueprinis
$3.00. Box 704, Pocono Fines, Peansylvania 1

1m F.I'ITIIII Gilts, HMIHIH Action wmnu

lus “Make Mone lig Sawin bnlr lﬂ
51, Class, Mastercraft , R0, u: ia: i
Ridge, NI, G00GE

PHOME CHARM! Decorative wood setting for
Telephona, M::Hnl. Dil'!durf Unigue dHIﬂI }ln‘l
replica type) Plans :55 . Fran Kieffer,

Elma, New York 14059

cut IIH.‘I'IIIH COSTS Bulld ouwr special grate and

conwvert yowr fireplace into an effective water

heating system, Use it with your present forced air

system or operate it independently. Enjoy the

E\ﬁp:ﬂ I’Irulm‘ your fireplace while it provides heat
oul

your enlire home. Send 00 for de-
tal drawings, materials needed, approximate
costs and installztion imstructions. Trans Heat

Corporation, Box Mo. 285, Hopkins, Minnesota
55343, Visa or Mastercharge accepted. Send card
type, card number, expiration date and :.llrutuu

FUEL OIL EXTEMDER! 20% 0il Burner Savi
Formula, Instructions, $2.00, Gourmat, 5133 Falrh I
P‘hllldllphil Flnnﬂﬂnh 'I-:I.Zﬂ

EXCITING FREE WEAT! Hest you your Home Free this
Year with Il'l Unllmltw Su::? Iy & Solid Fuel, Burns
in any Burning Furnace, Stove/Fireplace.
Conve nn:- uumnu Emall Amount of /!
Wood Ignites Fugl, &m Greatest in Cities/Towns,
Start r own Dea 1 For your Guaranteed
FIE! l &uﬁly Send ;uuu Gregg Enterprises,
o Fresh Meadows, Mew York

HOME CRAFTSMAN

FREE HOBBY Tool Catalog, 1,000 Items balow
Wholesale! Internationsl Curlo Shoppe, D-B4, Box D,
Mountaindale, N.Y, 12763

PICTURE Framing s lies—Save 50% maki
our own frames.

erth Morth, Hophing, N Bsads e

WORLD'S LARGEST CATALOET Threg l'
Every Tool .‘-urlr, Machine, Iﬂg rllNI
E's'oo Refundable. Mokl PM180, Johnson City,

" WODDWORKERS, Hobbyists - 1980 Cata
ing cruu Cane, Swiss Musical works, Clock Kits,
Parts, Toals n-imng Mater h Ihrdnr
r-mu. ete. Send B0¢. Dept. B3
Bellows, Frankfort, chlllnn

Contain-

CONSTRUCTION PLANS,
BLUEPRINTS

II.I.IIHII'II — Eagy Bulld — 2 Bedroom
Homeé — Lumber List Il'u'. uded, Send $5.00 Dama
Plens, Extra Sets $4.00 h.‘ll. 21917 Magic

Mounkain Lane, Canyon mllf". California 51351

~ PHOTOGRAPHERS! Save ‘Darkroom Time!
Bulld Your Own mumum IIH ngam“”

Emutl:l:l Eas; nlqusf Pr:_":'llrnnlﬁ I
Fage nmunr&?epr AP0, Box '"m&m
Maryland 2

HOME BUILDING &
REMODELING

NEW EASY LAYOUT — Building Trades
‘Hﬂﬂﬂ “Eﬂilil"m" Ritz, Box 417P, [t:ll:ctll:

" ARCHITECTURAL Comsultation, Design, DOvaflin
Senvices thiu Mall. Write: Panu Architects, 34-14 8
‘Street, Flushing, New York 11372,

EARTH INTEGRATED WOMES. Beautiful Greemhouse
Designs.  Culs Heating :nd Cooling  Bills 100%.
Write: Terrasol Systems Imc., RD 2, Box 4166,
Newlon, New Jersey OTEG0

THE HOME BUILDERS GUIDE. Complete with
Forms, Free Detalls: Builder, P.0O. Bex 1221,
Columbia, Missouri 65205

 BUILD YOUR OWN HOME — 3

. — Investment.

You Contract, Others Build. Save 30-40%. Informa-
tion $10.00. Famco, 1802 Athems Drive, New Caney,
Texaz 77157

BUILD YOUR OWM STOME HOWUSE! Gather rocks
Free. Nead pichup, hand tools — mo Experlemce!
Guaranteed M OF STONE" manual, %3
Stonehouse, B660, Sweet, ldaha B3GTO.

PLASTICS

UMIGQUE WOODDEM ROCKINGE HII:I-E PLANS! Trace,
cut & assemble, Plans $5.00. Peterson's, Box 176,
American Fork, UHah

AMAZING Wood Hll‘llr—.luhfultl: Forced Air— —_— o -_—— — e —
Heats Entire Home— mi from $249,00—Write: PLAMS, Lawn Furniture, Porch !.wllrg — I.LE FOB
Box 3, Rockton, Miinsls H-I.uﬂ 35200, Phoenix, Arizons’ 85069

IIH.H FURMACE Fits In Window, Prowides Free 50 UMIQUE rmtmm 'Fltrﬁli'hh Wooden Gifts,
Hl-l'l Ell: ﬂIiIHill Easily Built for less than Nowelties. Plus 'S op Secrets. l.'lrll;|I $4.00. Accents,
ﬁ“‘ <] — Solar, Box 9520, Hulchinson, 34 Boston (P-1) fopsfield, Mass. 01983

“COMVERT Fireplace into F B 2
Pians $8.50. P.0; Box 1, m&a"‘:‘fu‘.’ e

g S0 ot L e 'S
L r "
mmn. INimois ﬂll.‘l??

.lﬂll BY THE Hlu.lﬂlﬂ NII“ N ll.'lull
_ﬁn‘ . Read: Solar 'IIH m
San Diego, HIIMII 17. e, il {l.'l
REDUCE ENERGY COSTS,
dow Mounted Hot-air mm*r "“Tﬁ'ﬂ.“ Lﬂrl

Materlals. Esslly Followed Pla 00, Sun
PO, Box 1365, State curhgc:"hHJHnl N

BUILD Magri ificent Floral Di lay Shelves. Sncil-
ghtlnpr Encn ril:h. Growth. Fun/Profit. Blueprinis
Box 1234, Tl.]'h)l’l Sowth Carglina

COMPLETE PLANS For LOW COST Quali lnﬂn
ALBUM/SCRAP BOOK System $5.50; LOW Fre
Standin M}Iﬂlﬂ LVING Set $6.00; or ml-
ABLE TABLE (33in. X 48in) ﬂ.m CA
ﬂ‘“m'.'r?ﬂﬂ.“’“ HE‘ PO, ﬁ 5517,

n l [
Buena Park, CA h&?‘

:mmr. Fum Milultn.: chilg's Safe. ﬂlmﬂ:l&

Eﬂl‘rﬁll‘lillm Instructions $4.00. Child, Box 186,
Turleck, CA 95380

CASTOLITE Liguid Plastics. Crystal clear, colors.
For casting, embedd| 'l.'.‘-nltlﬂil.l Hmlllcssiu:. in
industry, atorie ur

d materials. Prn l

designs with our
lrltﬂ Catalg 'ﬂw CASTOLITE, Dept.BOA/
m, K, Il. &0098.

DO IT YOURSELF

WELDINE ALUMINUM and “POT METAL" is eas
with LUMIWELD. For Information — SASE to: M
Ilufiml.lul'rﬂml‘lh!. P.0, Box 517, DeLand, F

UNUSUAL Products: One Handed Soldering Eun
Pushbution 'I'lbuphmu Locks, Thett-Proal iuln !u

"uﬂll:{l T6L N. 4'.'111 S‘Irulihtl‘hillﬂclﬁlll. PA lilﬂ

FILES — HOMES SHARPENING for Information

MES
send §2.29. Files, Box 256, Ashville, New York 14710
{Comtinued sn next pags)
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DO IT YOURSELF
(Continued from preceding page)

AMAZING TV REFAIR BOOK . . . Fix ;oum
Gulrllntud, Wirite: Publications, Box 5178, Brea,

GASOLINE  ADDITIVES.  Combustion/Acceleration
Improver, Dry Gas, Anti-Kmock, Carben Remover.

Mothi lrﬂlrlnui l;m Inlp-n‘llu Iuruu-
ui'l III‘I 5 Gas- 55, New
Britain, C

BUILD: NHP l FOR PICKUP 'IIIHI FOR iﬂl
Guarantesd workable! Ne welding special toals!
Removes / installs quic 5:! F‘III!I.. ﬂ Practical
Enginsaring, PO, Box 24 ]Ilﬂl Miuml 5501

|l|trumm Il‘“:;.'lld.s!l ;u;"’r P-np“hw
[ 14
PO, Box tﬁl m”l:‘iu:um 53081 )

mm:'rmlw rl L L7
Hsiaits sl 10" sﬂ“’"

s projectiar
. Talal cost Less than § il..uu
f‘l:é.m .+ Nlustrated wmuu FREE .
- ;;mw. Washinglon Crossing, Pennsylvania

ELECTROFLATING, Complete amateur's fexibook.
All metals Electroplate metallic/nonmetalfic iems
85, mﬁuu; free, Tropic, Box S5-P3, Palm Bay,

TELEPHONES IMITED,
g g R

SE55 gr Mail 5" bie). Box 11478,
Sam Diego, Cali ml

MARE Your awn !M deh
The HNormal Cost,
$3.95 To: Dryit,
EHH

ydralor and save 50%
Complete Proven plens, send
203, Manteca, California

MAGNETIC CAR SIGMS On Vacuum-Former
EN Bulld Plans $10.00 or Write: Waldrops, B00T
dd St., Alexandria, VA 22309

“CRAWFISH"” Delicious! Buid ;uur own Trap for
g.m. Plans $4.00, Box BOAT1, Seattle, Washington

EIIIT I'ILE'I'IIJ‘IH = MO IL[ITMHIL‘ I.II‘EII-
ENCE MECESSARY — PROJICTOR P a
HEW Ill INDUSTRIES, P.0. BOX 'HI- (=] III“!,
MASSACHUSETTS 02138

GIANT SCREEN TV Puojection ipstim Converts any
TV Imto 7 Fool Picture Lens - Plans %9.95. Guar-
anteed. Bell  Enterprises, 4616  Helair Rd.,
Baltimore, Maryland 21206

COMVERSATIONAL Swag Lamps from Beer and Soda
Pep Cons, 37 Candi=- 1 Lamp:= 55§. Complete
Instructions send %400, Vernon, PO, Box 5034,
Dildate, Calilornia 93308

"TBLUEPRINTS — Antique Maval Cannen 11%&" lang
4457 high, Wood and Brass, When Complete Walue
igﬁs nd $3.00, P.0. Box 367, Leesburg, Ohio

WORKBENCH — Build
Workhench, no Nails, for gnrhplut! Working Draw-
ings Sand $3.25 Lo Elad, Box 1283, Pitlsburgh,
Peansylvania 15230

REDWOOD HOT TUBS, SPAS, SAUMAS, Equipment,
Accessories, Plans, Bml-s wlc. Low Prices on
Hationally Known Brands, mtalug $2.50, Refundable,
Simply Wood Mot Tubs, P.0. Box 77, Reckford,
liinais 61105

" MANUFACTORE — MEARNET DRMAMENTAL GON-
CRETE COMPOMENTS. UMIGUE BLOCKS, TILES, FLAG-
STONE STEPS, STOMES, START WITH WHEEL BARROW,

SYSTEM $10.00, JOURNEY'S EMD, RT. 1, MILMER,
GEORGIA 30257
“TUPHOLSTERING SUPPLIES, Toals, Cane, Instruc-

tion Books. Free Catalog. lim Dandy Sales, Box
30377, Cincinnati, Chio 45230

“SUPER Wood Burming ‘Furnace Saves 25.75% Fuel
C'-om Ties mtn prasent Hot water system or works
Appr 250,000 B.T.U—plans $25.00. P.O.

Bul !ﬂﬁﬁ E—‘.Iﬁblwt Conn. (6306

THINK SNOW! Adult Ski Trike — Child's Big Ski
— Easily buitt from scrap. Plans %2 each, 15‘:
DAB Enterprises, Box 6037, “Fart Hl;mr. IN -IE-BDE

CHRISTMAS LITES — Tired of winding lites
around trees—3Send 3295 for  instructlions o
change your strimgs. P.0. Box 324, Seneca Falls,
Now York 13148

TCOMPRESS Leaves, trash, elc, Into Stove-Sire
logs. Plans $4. Fuewood, PO, Box 435, Spokane,
Washington 55210

MAKE Beautitul Woad Ih:atmu Rack.
Instructions, Patterns — $3.00. Mansy Wooderalt,
m Hlllpm Haplan, Lowisiana ?l]!rll

sine rpo‘ 585,
Depl. P, P.0. Box 931, Fairlield, lowa 5255

“Il.lllll- Slm'lll- Makes 100 Squ;u Feel one
Afternoon dor § Like Gra ﬂmnil: — no two
alike, Detailed nmur.tm: sﬂ ﬂulcrm

Fence Posts, Mailable, 67 mmmr 5¢ l.wiu ‘s’
each, Many % es, Delsiled Instructions ppd, $5.00
HM Box E, hrmilhn. Virginia 23314

" BASEMENT Hl‘lll'“ﬂﬂlli — Slep-by- :I-'tlll prb-
cedures revealed for the first time by America's
leading Wale ’l&'wint Expert enables you to save
minkmum  §1 on normal cost for aver sige
bpsement, Send oaly $4.00 fer 45 Page Manual
te: BOS Inc., 2520 Brice Rd., Akron, OH, 44313

174 POPULAR MECHANICS

REPRODUCTION MOLDS

L1 t:rrbliu Molds for Ormamantal Con-
crete (Bir lamlers, l‘h:‘J Ower 5900 to Choose
Fram. Free Inlm‘mninn. Plycrete Mold, Elk
Ragids, Michigan 49629

ARTS & CRAFTS

ouf  Own  Professional

MAKE nﬁ.mu Plagues, lawn
menls, p'lnmcult tm Ilqum ruboer.
Sample '||1 Satak Wooley Company, Box 29,

TTING  Started  in  Stained  Glass” 506,
wnmw-. Bax 2065Y, Hanover, Mass, nzns,

ﬂllliﬂ GLAZE Catalog-F Send EIM Tmr:.
Emhuh Hooks. Sayléscrafts, 171 Maln Street,

ANTIQUES, RELICS, INDIAN
GOODS

CUI 105
INDIAM Refics, List Arrgwheads 3500 Dozen,
Folm §10.00 each. €. Secrist, Deerfigld, Hilm’i

nmus. “Middieage items reproductions, Fres
Brochure. Dealers welcome: Lippay, Via Maolin Nuovo
62, 1-33100 l.rdnl. Italy (Europe)

STAMP COLLECTING

CARTOONING, COMMERCIAL ARTS
SIGN PAINTING

kL) I.IIIH risoni purse. 'hrtnmli
zime, bath i:'l';ll m:ﬁulﬁ ‘ meo!n.
Nuhr GAS03.

SioN hlmirq--ha mathod, Free l.'.lt.lhuur
Kautmann Company, Cenlerlown, Hi:uuri 65023

" MODERM Carisening taught il. Write for free
Etuhuaw tamuﬁmﬁhmh ".E!H'l. mﬂu:lo‘;d'

LEARN [,'.Iﬂ.ﬂl'lll". Fun or pml'ii._!:a;r{;mr;;,_ Hon
70896, Colorade Springs, CO, 80933

MODEL5S—CARS—SHIPS—
TRAINS—PLANES ETC.

MODEL AIRPLANES — Huge Catalog. HM Sig
Manufacturing Co., Inc., ‘Monteruma, 1A 5017

RADID I:bﬂ'l'llﬂl.t Rirplanas, Bvulll. Molorcycles
HHLWFHH !upﬁlles isccunt Catalogp — $3.00
lalundihlt e oadelers  Supply, o 185,
uﬂtgﬂmr;, AL 36107

" CIVIL WAR Model CAMMON Plans: I:ltalo.u free.
Green-PMIB, Box 892, Shalimar, Fla, 32579

SHIF MODEL Kits, Plans, Fittings from our
Waorksh Big iustrated Catalog: 51.00, Biuej :htl
E‘Eén-:m ers, SOV Water Street, South Norwalk, CT

rllll.ll m:lumm—llllt; sh-p mwalﬁ Jm-. medels,

dolinguss room Skt I'IF Catalog
features complete kits, “ihli, D|IM-. I:bl'lﬂl’uﬂ'lﬂl'l
materials, tools. “Hl:m-n books, f‘us. Only
1.00, James Bliss & Company, uem Route

126, Dedham, MA 02026,

l.l'H'l I.tHITI engine kils. Marine, l.ti‘llnrlar:.r wialk-
ing beam, Boiless, ﬁﬂll‘liiq FI!HII'IIItII'IE modeler's
hobby. Catalog $2.00 Centuck 34, Yonkirs
T, Hew York 10710

KITES, GAMES, PUZZILES,
NOVELTIES

“I'VE HAD EMOUGHM CHAP-A-GUID-A-GATE™. This
Slogan %rirrluﬂ an four by flteen inch Bumper
Sticher, Two for $3.00 or Six for §5.00. Order from:
io%%% Mowelty Co., RD. 3, Box O8A, Laurel, Del.

MAGIC TRICKS, JOKES,
wﬁnmn..nnﬁlsm

FABULOUS MAGIC Ca‘l:alﬁ d.l:{l service,
no subshilutes. Flﬂlﬂﬂui Bgie, 3319 E arleston,
Las Vegas, Mevada B3l

VENTRILOQUISM: Puppets! Catalog $1.00 (Refund-
able), Maher, Bnr: HE . Littieton, Ca nridl:- 160.

FREE! 'I'I'nﬂd l I.“ﬂlrl.l NWI.‘H:! l'-ltllui' lﬁlﬁ
Jokes, Tricks Science, Sporls obbles.
Jenhnson- Srll‘lh 10, M, I:IHHH'I:-. Mich. 88043

BRAND NEW FUN CATALOG, uu«nlns w :um
GIFTS, GIMMICKS, AND MOVELTIES. ﬂi
FUN FACTORY »I: n:rr. 1171, &1 :mm EET,
ENGLEWOOD, ||

'[mll.ﬂ“.lll" Learned! Details S0¢.
Hartr, Box 556, Beauforl, South Carclina

PROFESSIONAL Magic! Hun :ltilah over :n&n
tricks and books. $2.50. Hank Lea's Magic Fac
Hll 24 Linceln Street, Boston, Massachusetls

Dummies.

ﬂtt! l.!.'.m m:u. Hi Cataleg, afl vg
deal.” Rush! Abracadabra-MP, th Hims,
lersey OTOT6

HOBBIES & COLLECTIONS

COLLECT Military Medals, List 50¢. Vernocn, Box
BT PM, hldlrln '|'. um

"UBABY Shark Jaws $2.00 — Fossil Shark Testh
1.00 — & Difierent 5es Shells §1.75 — Plus 75¢
ipping. Box 160514, Miami, Florida 33116

DECALS, EMELEMS, PATCHES

CUSTOM Designed Embroidered Emblems. Mo Mind.
mim, Free alog. Southerm Emblem, Box BFM,
Toast, Morih Carclina 27049,

30¢ BRINGS You m ictorial plus  worldwide
Bpprovals. . Shaw ps, Box 277, Ocean
Fark, ll:lml 3.

FREE: 32 Fltl United States and IJlI'III Illtlnn
F:‘I;I-"LEL Shefron, Box GLOS47C, Morth  Mismi,

PENNY! Approvels! Regardiess :mlmrl' Kloster,
4164 S2nd stF San I:Nlnl.'nﬂl F210

mtunlm::ﬂm"lunﬁu ﬁmfbmﬁ“. frmunu $i.00, m.
¥,
Kennebunk, Maine 04043

BREATHTAKING Beautifyl, 50 Different rlln't Mona-
co pictorials commémoratives only $1.50 with mint
complate set spprovals. Pagoda, ‘132P, Sidmay,
Bnln -l-ﬂﬂ.

BLOCKS, Sl Diffe rl‘t‘ I'.h'l
L T 'Fum' g %r
Louls, Misseuri 63136

l.ll:lt H

330 Valuable, 'auutlful #rius,
International  Stamps, 'Er- avals.
Stamps, 7215 Westminster, :Jtrnlmllr. h

500 DIFFERENT Stamps, $2.00. Smith, SOBA
Brooks, College Station, Texas 7 m

" 80 DIFFEREMT Oid U.5 between 1851 and 1935 -
ﬂ% Ed WRoush, 423 Shepard, Mansfield, Ohla

CIGANTIC LIGUIDATION! 50% ODiscount Approwals.
Gaines, Box 78E-G, Mattoon, (1inois G1938

WILL ROGERS — Olymplc Games - Vielnam Veter-
ans newest United States Commemoratives on kove-
Iy, cacheted Firsl Day Covers, ;EI# each or all thres
5200, K.M, Walsh, J08), Tuckanoe, N.Y. 10707

50 YEARS Old fifteem diferent Uhlhd ET.IIH-. over
Ly years old—25¢ with approvals. Jaxem, Box
C11-F, New Rochelle, New York 10804,

FREE Worldwide packel, Penny ﬂmuull: Froalich,
Bow a12-A, Morton Grove, I BODSY,

55 DIFFERENT U.5. Stamps! Only 10¢. Includes Oid
lakues, Commemoratlives, High Valués, l.1rmt||s lug
nard fo get $1.00 stamps, {Mum Gniy.) Gol
W-1, Bethiehem, New Hampshire 03574

FREE MII'I'II'IMH Collection, Scotts mmr Global
Albums, when yo Approvals, Bargain Service,
Box 5345, Slnt.l MI slifornia 92704

SPECIAL ; 5D US - i stamps 15 EIIH
Herdrix (P.M.), 1001 Erin, Hnuﬁ;ﬂ TX. P‘.F t

150 I:qu'tn“--ﬂ

2,000,000 Each,
a.m’";ﬂ" Box -IIEQ__ sarborn 48126 o

SEND Onl 104 for nice collection of U8, Itlmpt
neluding $5.00 issue and scarce mint Sipex Souve-
nir Sheel. Attractive price lists of other beautiful
slamps and collectors supplies also Included. Mystic
Stamps, Dept. §3-1, en, New York 11318,

CANADA Ten Lats Commemoratives 10&—Canadian
.:.nng;wls. Harley Boardman, Littie Yalley, Mew York

CRAB BAD ol over 100 Unpssorled Stamps,
10¢. Containg New Issues, Asia, South Seas, h‘nu
etc, {Adults Only). Littleton Stamps, EX-1, Littleton,
New Hampshire Em

100 INDIA 1n:
T, Willizmstown,

FREE Surprise :nllullnn sent  with lpprﬂala
Gouid, 1784 Unlon, San Fraru:-ia:n 94123,

UM, B Mint Sets ' Approvals.
Cavison, Key Largo, rlurnﬂ. 310:1‘

FIFTY Free Stamps with lprzrwars J&D Stamps,
Box 747, Meibourng Beach, FL

770 DIFFERENT WORLD — 25¢ Including special
:ﬂltllun I:u-rn wild, Mrﬂsullan l:u:]nrfur fah:u; ting
mps picturing ammals, sparts, flowers, pai
space and much maré, Only 254, Other I‘ltltlrl'fl
slamps enclosed for sale nn ap fmar - buy some
ar meme, Return Balance, cancel Lerdlce ime,
Keep the 220, regardiess. Send 25:& today to: Jackie

Fehnel, 8142 hst Sth 5%, Tucson Hf

TS DIFFERENT US Free with Approvals. Princess
[:Itg Stamps, P.O. Box 508, Mishawaks, Indiame

%'rml “Applicants, Gibson, Box

" Gordon

FREE Big Bargain Catslog — MNew Eﬁltlm uuu?
Thousands of E ains including U5,

Stamps, Packets, Albums, Accessories and SHFF“ﬂ
Also, fine Stamps from our Approval Service, Buy
Any orf Nome, Returm Promptly, Plesse, Jamesiown,
Stll'rlp. Dept. EIOFM, Jamestown, NY 14701 H

25 DIFFERENT Unused Mainiand China 25¢& with
pr:;J:I&“ Lllﬂ Stamps, 2831 N. Monitor Ave.,
i a

wow! 1l|.‘1- Al DiWerent Germany 106, Commemara-
tives, Alrmails, Wigh Values, Big Calaiog, Bargain
Lists, Also, ﬂn: lmns !mm our Approval Service,
Buy Any or Promptly, Pleass.
eriln!m Hhrnp. ﬂept MDPII J'Irh!ﬂ#lll,. HY
14701

{Continusd n mazt page)



STAMP COLLECTING
(Continwed from preceding page)

100 Differemt U.5. 10¢ approvals. Bradiey, Box
_HSP, Midlothian, YA ; tl-l.l.

JAPANESE  Mint Japaness
Approvals. mlnln, Wal m:l.. Ll lll'.'-ltil

U5, MINT lpﬁ:ilil! Flag Sel complete $2.00; 1936
Army-Navy comp DE “f' Brooks, 2601
Avenue * IJ"" mlm.

) 1 m llll Mint  Sels
um: %‘uﬁnlm 'mu'uu Placid.
Florida, 33852

343 Diferent Stamps $1.00

' 00, Mew Issues Approv-
als. Klondike, Harrisburg, iL Lt

THREE
19725 and Catal
San Ramaon, CA 53583 S
IMDIAM Head Cents. Two for $1.00.
List. Swiggett, 819 Joan, High Point, NC

Uncirculated  Lincolns, 19685, 19705,
154, Mac's Dickson, Box 197,

Fres Price
27263

'ulnnlu c‘m:- :-' ulnmrn — $5.00 Postpaid.

Broad, Lake Gemeva,

w:::mrn_ﬂlﬂ S
WHEAT PENMIES — 50 Different — Aver Cir-

culated $3.00. Emporium Sales, Box 263, adla,
hlﬂurni:ilm o "

E CATALDG of AND WATCH REPAIR

Marth mrl:m. Bax 77AMA, Fox River Growe,
Hina 'E!! R kA A T
Tin for the 'rnuu and Adventurows. 1.
1- cations Dept., 1195, Sun Yaliey,

-ia

Ei-

91352

0om
=

CAMERAS & EIII.IIFHEHT

FREE BARGAIN BOOK FPhot .ﬂ'l
SINCE 1899 - CENTRAL GIHII.I Dept. 31

PLAYS, SONGS,
MANUSCRIPTS

PFOE| SONES: Y or may eam

m,.z"‘“'" Gariniin, Colinbin gecrdt of3
o Dept. PM, Ho

hllhmllliﬂh fize

WANT Your book published? Learn how we mlhh
advertise, promote, distribute, Al 5.,

let 5 llti.l'l. S1E W, 34th rest,

York City 10001,

“TFREE Mongolia Camel Sel. Request Approvals,  So, wabash Ave., Chicage, IL 60604
Aipaugh ﬂmm Highbridge. NJ 08828 :
80 SPOATS PICTORIALS 35¢. ﬂl . Arbour, DES
3727M Downeydale, Randalistown, MD 21133 -
------- D w5 lliustrated TRAVEL Color-Slides World-wide Catalog 604
n\'n..-“-lu'“"rlIt f}f,‘f"‘,’“&" st 25¢. Lawrence Forman,  Worldwide, ' 7427M  Washbum,  Minneapolis,

135, Albany, NY 12220

N R
ENe| Worldw
provals, Tarmeel Philatelics, Siler ’lﬁ'qr. uo'r‘h?

warolina !‘.I';H-l- e
FAEE I\lnrld Wide Stamps wilh  Approvals,

Crapmant, Box SNIW, Osiburg, Wechign Sa083
$5.00 Yalue. 100 Different United States Commem-
:515%';" $1.00: Bryson, Box 8123, Toledo, Ohio

200 Ditferent India
Packel rovals, ﬂh Fies,
Ohio 431

"‘inmnn ERAOR"
J.’:E 'mth l.pprd'rlll.

Plus HHHMII 'll."'lltfl
1P, Pleasantvil

{- 100 Different United States,
Imont Stamps, Washinglon,

Hm lrm Regardiess catalogue, Zamara,
1 Ménder Liciaga, San Sebastidn, Puerto Rico 007

GREAT Gift free with 1st purchase — fine United
States approval amd want list service. Send .15¢
for handiing. The Stamp Boutique, Box BGEM,
Wheeling, 101,

ISRAEL 15 Ihfllrlnl Hi
Iu; Kamea, P

Pictarials Approvals
, Flushing, New York

LD U5 Stamps -lwrm-ll
154146, Phllldllphll. F_'l

50 ARGEWTINA — DJFIurln 10¢,
Gabestamps, Box 6990, Saco, Maine 04072,

50 Us 25-¢ With Approvals. Happy,
Spring PR :

thﬂiﬂl.l! 50 US ‘Worldwide — 25¢, Approvals.
Lea's, Box 2105, Albany, New York 12220

200 Diterent Worldwide — I'S:l Approwals, Boyd,
Drawer B49, Saugatuch, MI 49453

“WHOLESALE" 1.5,
Free! Everythi Eu-lul'ltuli Schneider, Box 1240,
Grand Rapids, Michigan 49501

3 US, Commemoratives, B Triangles, Bar
Lists 25¢. Hadley, Box 2869, San Francisco, 94126

FREE 1.5, Mint Set, Approvals, Hildebrand, Box
AR67, Sanla Clara, California §50%54.

Chester, Box

Approvals,
Box 124,

FREE Catalog: 3,000 differemt Pachets! Ullery,
_.'l'_.'l_:l.i H!rid-l_n:_ -ll:ruu, Indiana -H.H-i
BARGAIN 100 World-wide Stamps . Quali

lfg.wm R. Parker, Bon 143, 'I'l'ilt Irn field, M

ISRAEL 15 Difterent -lpgrwm Sam Chazen,
Box GE6, I:Iulrﬂ Beach, Hnrldn

SPECTACULAR World Collection — 10¢. Vatican
Ghana, San Marino U.5., Russia, Animals, Space.
Over 100 different! Piug US. Catal muls
Global, Box T4Z9-P- 1! l:l'lrmwll WHM fon

SINGLE STAMPS and up. Mounted in bﬁnh
TRUST STAMP COMPANY, P.O. Box 100-P, Jamaica,
New York 11435,

SERVICE I3 Wey Word for Approvals and New
Issues, 5Send 25¢ for Al Mint Collection, British
Colonies, Boy Scouts, U.5. Pre-1950 Commems. Te
Introdwce Our sump Selections. Buy Soms or None,
Mulual Stamp Service, Box 27091, Rancho Palos
Verdes, California 90274

500 World-Wide $1.60. Bok, P.O. Box 48161, Los
Angeles, CA, DO0D4A

UNITED MATIONS, Free sef with price list, Ftacek
Stamps, Box 1023, Manteca, Calilormia 85

10 VSRAEL Stamps free to raval Applicants,
WB Stamps, PM, Wilkes Barre, Pennsyivania 18703

COINS, TOKENS, CURRENCY

HONE NONG DOLLAR Only 10¢. Uncirculated
cupronickel dollar. Limit ﬂnl (Adults Only.) Plus
ﬁrm lists, Linlnm Coins, KM:1, Litlleton, New
{ampshire 03561,

J OLD Libarty Head Nickels unl $1.00, lssued
before 1913, Limit 1 Sel. (Adu s Gnly.)" Pius price
lists,  Littieten Coins, IILl Littleton, NWew
Hampahire 03561,

~ J0IN Coln Collecting Boom Beginmers lsarn where

and How to Buy, Sell for Profit. Investment |s

W'ftﬂ" Ih. I"'“i! I.NI“H B r;?tc I“#
ree, erea Ro ax alwmbla,
Carolina 29202

Minmesots 55423

Foreign Pricelist and catalog

BOOKS & PUBLICATIONS

MUSIC INSTRUCTIONS
& INSTRUMENTS

WILDERNESS Living! Shelter, Food, Power,
cal, Seif-defense, Military. Books—Vital rucuml
Extragrdinary! Free catal nl Adobe Hlurundl, HFD.S.
Glendale, Arizona B5301.

FUBLISHERS' OVERSTOCKS BARGAIN BOOKS. 3,000
tities, all subjecis! Free catalog: Hamillom, 9851
Clapboard, Da 0BE10

FREE Book. Prnphul !.Iill»h Coming Before Chirst.
Megidda Illll.:u.lu-nl Dept. 63, 481 urston Road,
[Rochester, N.Y. 14618

"CONSUMERS: Economic Survival Kil for tha 80's.
Send %1.2% to: Bravado Press, P.O. Box 614,
Melviile, New York 11747 (Refundable),

Illll'l' RECIPES — Delicious Domestic Rabbit!!
Ways—Belter than Chicken!l High Protein!!
3;;353 O Publications, Box 309, Humble, Texas

HD'II' TO GET FREE PUBLICITY FOR YOUR NEW
QDUCT. The Beginner's Guide to New Product
Puhil.r.q . Write for Details, DD Enterprises, P.0.
18 1. Lence HIll Station, Mew York, New York

MILITARY Books —-  WWII, Korea, VN, Al
Brancres. Calalog 50, Keyilone Books, Box 2726,
Priladelphia, Pennsylvania 19120

Y985 SUCCESSIFUL LITTLE KNOWN BUSINESSES™
ard varied sell-help books. Free catalog. Growe Book
Company - PM 12, B519 Mazen Street, Houstos,
Texas 77036,

ETERMAL torment, is it scriptural? For the mmr
to this and many ather Bible nuullunl send
for & years subscription to: The 1v||1| ﬂ.
K.F.D.#2, Box 299, Litchfield, Maine 04350

OPFORTUNITIES UMLIMITER — Free Catalogs, )
Handirlnm Route 1, Box 358-8, Enterprise, Alabama

IE.I.T INFLATION NOW! Comsumer Infation Fighter
Juide, Cash Inuﬂw g-m:lltlr Hundreds of Sugges-
tions, §5.00. JLM, 1623 Downing, Simi, CA 93

HUNDREDS of ITEMS FREE. Yours for the aski
Direchory :antlmlﬁi full details — $2.00, €T, Np .
11, Bow 15585, Fort Wayne, Indiana 46885

©ONEW . Lookimg for good coumtry land?
Know what to look for , . Froe dela IF‘Ql L
Ventures  Unlimited, A1, 7136  Blackoa .lur...

Columbus, Ohio 43270

CODD News Bible: Today's En
informative brochures, .00,
Hellywood, FI. 33023

FUBLISH Your Book! Join our successiul authors.
Publicity, advertising, beauliful books, All subjects
invited, Send for fact-filled booklet and free
manuscript report. Carlton Press, Dept. PMA, B4
Fifth Avenus, Mew York 10011

“UNUSUAL" BOOKS! I‘.lllln;u»l Frae! International
Inports, Box 7798FM. Atlants, Georgla 30357.

HOW TO CREATE A PARTY, Free Information.
Lakeland Press, Box 19580, Hlnu:m.hl Wl Sa548

ALCOHOL BOOK — Mongert's Practical Distiller
~ Detalled Instructions and Dia II-I'I'II for Construct-
ing STILLS for F!ndu:-ni II.H $12.00 — To:
Tech, Dev. Ent., P.O, m-i West  Maven,
Conneclicul 06516

GREAT FYRAMID. Froa d8-page bookiel, STANDARD,
Chester Springs, PA, 19425,

THE DAY THE DOLLAR DIES — $3.00. Arabs, Oil
and Energy — $3.00, How lo Swccesd with your
Money — $3.00, How to be "“ﬂ: though Married
— 00. Good Books Lid., 1 Sta. D,
Toeronle, Canada M4A 2N3

RARE Oid Unuswal Occult Books. 900 Titles, l::la-

lish Version; $5.00.
idges, Box 4413,

log 50¢. Marshall, Box 7169PM, Baltimore, Maryland
_:”ﬁu "

AUTOMOTIVE Service Manager Explaing Service
Rip DMs. $3.85 L. Retsch, P.O. Box 531, Sewickiey,
Pennylvania 15143

YOU can q#"t drinking. Read “Dear Alcoholic™,
2.00. Nima hll.:lilnrll 21 East BuMalo Street,

luth, Minn, 55811

FREE “Seii lmunrn’l" Book List! Mo Obliga:
lllun First State, & Plover, Wilmington, Delaware

" "ACCORDIONS —

INTERMATIONAL Catalog valuable to makers,
repairers of stringed Imimm;. Imported woods,
parts, accessories, Ntl. Lru Glmh-rlm wioling,
mm cellos, basie 'Imr cita

Cradit. Sertificate mn 1:5 m
t ilhl Illlfll‘lluﬂil Violin hsp
4026 W, Belvedere Ave,, Baltimore, ilt
Nil\ﬂ. Iflll'l.
efcall, Shawnee

FREE Lessom, “‘Learn Charding”.
uitar, I‘.l-ubdiom GTZTPM
lission, Kansas 66404

Famous Mahkes. 40 llnﬂlld
Importerdio-You Prices. Save! Cordowox and
Style. Home Trigl. Trade-ims, Terms, Fru cﬂ.l
Accordion E?wﬂm Dept. R, 5535

Cricago

ELECTRIFY H.glr Pianos, Pump Organs Quickly,
lrll]:ﬂ!ﬂil\"ll; Lee Silent Swction Units. Wrile:
Lee Music, P.O. Box 308F, Culver, Or, 87734

l'llﬂlh H..I'I'[Il "l!‘ MIII Hllnlllﬂ
repair, hhl? “How-To"
able), Vestal Press, Vestal 11, llu Yo I.ll

BAMID, GUITAR Casseite Lessons, Free EI\‘.-IIH
Bailey, -ll'llﬂ'll Lara, Chatlanpoga, TH lﬂll'

IMPRINTED GUITAR PICKS For sample of 'll differ-
I‘I'l‘l pichs & Fiﬁllu I.I\ﬂ %I .50 to: Sound & Stage,
0, Box 34,
ﬂl.l‘l.ﬂ‘.ﬂl KITS, E Iy Built, Pl Builder:
Supplies, Catalogue ' A “r'nl "h:imiu, ot
_555 1, Boulder,

COWCERTIMAS, Music, Accordion & Concertina Re-
m' Free Literature. World's Largest Concertina
55:5' Brown Distributing Compamy, Mew Ulm,

I-I‘.'Hlllllll Top Brands, Cordovos, lu-rr uirul
Tremendous discounts. Trades acc .‘:

chure PM, RAccordion-D-Rama, 16 West 19th ﬂml.
MNew York, H‘l' 10011,

EASY PLAY Dulcimers, from ium EASY MAKE

MITS, fram $27.00, Mandalins, Banjos, Whistles,
more; cata HERE, Inc., #P, 20 SE Main St.,
Hmﬁemﬂln., dinnesota ﬂalﬁ

GUITAR, Banjo !lnlm Mandolin Maki Hltlrilll..

ﬂ.t.l:elsnflll In-u% Piano Tuning Kits, alag
!I'Tl.lr;.lmMI Lmhltrl Supply, Box 15444, Tulsa,

" HOME BUILT PEDAL STEEL GUITAR—Plams H-I!
Free  Information: Vermont  Steel, Box 232,
Plllnheld Vermont 05667

TRINGS ACCESSORIES, SCARCE . REPAIR
Il:IIl.l. uhlu; m mnnmu. Riflon, NY §2471

ME & “Nashville  Music
;'rﬂﬁiﬂw iu l-f:lMi PH l'hlh'rlli-, Tennessee

F.M.I, — 1880 MUSICAL INSTRUMENT CATALOE —
$2.00 — Cradited on 15t Purchase America’s mast
complote !oun:l al mijor hundl Instrumants and
Ilrl:ﬂ-will ll- 'II'r-l-n PMI.,
Dept. P P.0. Box aé? {nlon ¢ City, N.J, 07087

EDUCATION & INSTRUCTIONS

LEARN Asle awake. Records, lapes, equip-
:::E:In Fres ll','llncn:l' Drawer PM-200, Ruidoso, New

w'rﬂlﬂlll'l'lllll Sleep-learning  headquarters!
Tapes, rds, books, Glgantic :ltIIIE' fren,
iluml’l hluci;tm Box AP, ympia,
Washington S8501.
AUCTIONEERING . Free catalog. llllilﬁt or Home
Slwhcwu Nashvillg fion School, Mashville,
iliu sddress - P.O. Bon 1890, I..Iwrlrmﬂur‘.

Lllll Illlll'lﬁullichml repairing. A profilable
Trade . Free detalls. Sewing Cemter,
187 FR, Rernalle, CA 31073

EARN MIGH SCHOOL DIPLOMA
AT HOME FAST!!
STATE Registered. Lowest Tuition Avallable. In-
umlu-ﬂ Counseling. Credits l'urlld for _Job
rlrllﬂ'ﬂl IM Emlw: Courses. Free School Ring,
Fr-u A27-8103. Cambridge Acsdemy
IFH 1), 408 Ellt Osceols, Stuart, Florida 33404
(Continued on mext page)
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EDUCATION & INSTRUCTIONS
(Continwed from precading page)

SECRETS — Radi Disc-Jockey, Experl
Advice, Free mm:'nm. 16 ¢ Clover " Raisigh,
North Carolina INM

MEWSLETTER! Powerful, -ﬂlrﬁimwﬂ

I‘Hum increase l:uil'lpﬂﬂl' instant|
I L}
:mﬂ EDEPS, 500 Humler's Trall, 23C, G:‘uhu

Ca. 91740,

E.5.P. Cou
E:‘:LEIIB‘IIHHI,“ Iwh%ﬁu{ “ﬂg"m
Hightield, Danehill, Su“_al'l ngland RHIT 7EX.

in hours, Easy,
i'ﬂm:'-r'fmﬁf" u‘-’ﬁ"ﬂ"" lmu t\'mrlllz.
Ind

T SMALL IHIII ROPAIR Learn ot mummﬂl
n@g -bul Trial Offer. m salesman will

clIL t Bri Hhihl Schools,
Brown Ave., mmu. Arizona

i

IIH{'-'I'I'II Easy home study; free
tielack nr | ::n' tlniﬁt-l'll future, Frtlluluml
Investi n‘nlchul Dept. CP, P.O. Box
1890, Hh

“BARTENDING - Bar_Mansgement Home Study.
mm..;urrmiu. 3843-C San Femando Road,
Glendale.

I.Hﬂ"llll‘l'l' !IIH.‘I By H.Ill. mlldﬂ:
lors, Mast ils.
I.'.oumlirq_ Box !Hﬂl Tl.l:l'lll.. hll‘lﬂmil S2680,

WIGH SCMOOL Al home  no  classes. Diploma
O, e a tonis S3D-Cy3- %) oy
tl-:.l.mﬂmuul . 30145, 850 E. S8th

“confi.

m Chicago, Illinols 60637
Sionici and ofbers. 30 'subjects Curricular fres
$1.00
HOW Your MIND  HEALTH! Ensy mathod
rnhh:" MBmOry,
Fnrﬂl rhulh-lrm Liberates extr knowi
Advanc
Pacific Hliudu Calitornia 802
Free inform
EAS  TURBINES! rﬂrmndlm course
kun:l mu
Carolina 27511,
Flaherty,
Box 4300, Pasadena, California %,
st home,
BRY.

“EXTENSION And Post-Graduate Awards in Philaso-
Arl, Sclence, Botanic, Illﬂh:iml
refundablie). R rar, Sussex College
hqugimﬁ-ﬂ_ﬁmﬁﬂ- Susses, Engiana.”
CONTROLS
sheds stress! American mn:uu. 1232 Race Road,
B;Ilimm, qull_ld 21237 i
CINSTANT MEMORY . NEW WAY TD RIMEMBER.
Mo mamaorization, Reiase phot
talant I madiate results! Fru intormaticn.
|u1|1ul- ed Thinking, BASPM Vialapaz,
~ MICTIONEERING: mmn- B
Mllﬂllll'il'lll High Point, North l.':lrullu 2?2&3
H-I_“ #ll systems, maintenance, th mu
EOVETIM =
tion. Established 1 r Waluable dlp m
America Deparimant
" CLOCK REPAIR - BIG CARMINGS, FREE DETAILS.
School of Clock Repair, Bax 463M, Cary, MNorth
SPLAK put in public. Learn at hm wlr:l
dence, skill, Boom Income, Course
Ph.D., | ::r.u
thl NG P easl
fc‘nll“u.“ ‘I:“ “: u-lm:mlum&i.uummm
California & iuabm

““WELDING TRAINING, Basic and Advanced for Major
Processes - Arc (Stick), MIG, TIG, Gaa Plpe all
Ltcnm A mon-profit . Aecradited membar

ed Ohio 70-12-0064 HWT. Write for

school  bulletin _and Tﬂ“ﬁl hedula, HOBART
II:IINI.) OF WELDING H y Box BO, Troy,
OH 45373,

'REISCH WORLD WIDE COLLEGE OF AUCTIONEERING,
INE — 'I'l'nrldl Largest-46 rs,, Term Free
cata ll?ﬂ Auction Ibﬂl'r
HFRE wml enroliment, 515-423-524 Cal.
Gordom E, 'I'l!flbn P.0. Box HI Dapt, 19; Mazon
City, 1A 50401,

UNIVERSITY DEGHEES BY WAIL ouR
SPECIALTY. FREE Revealing delslls, Success, Box
13151-M1, Columbus, Ohlo 43211,

USED Courses! Books! Lists 256,

& Smith's, 124
Mariborough, Salem, Massachusetis 0 I.l_‘l.l',l:l_‘_” il
IIIGIIII:!H o Mﬁmg ] Mmt-lhn
LL] = LI
Books . Tor -othars. Approved for Veterans. fres
'antl Career Kit."™ Write: Accounting School,
Dept. POCCD, Mewport Baach, CA 92660.
0 SCREEN - 'I.I"Mh‘llill“ml?w to make ne at
T-ahits, more Prink on B3 r.“;tmu lass, metal

- lﬁﬁ:l- |1|: wrn-' E'm':'!'m c'-‘n{E'Wi
Birch, Dept, PHCCY, Newport Beach. EA 92660

i 'n’fu'"“;'.'.!ﬁ; FINGERPRINTS. Lummm m"? take,
1 “ phuh'auph fing .gﬂ ' “m:hl.
nu -hack Gurlrl'tu Onlt G

;THI‘TTIII. F.0. Box 1085, “ Iurnli. Maryland

LEARN Law Enforcement, Potrol leﬂll’“ll, cﬂm-
inal imvestigation, making arresis and
Ium: sclontific kits — mﬂnﬂuﬁ“’lm phn-

raphy, evidence ll:tlu Frae
&: L] ll'lcl'lllllti. 4401 Ill'cl'l
Wewport Baach, CA !&

176 POPULAR MECHANICS

VETERINARY Assistant — Train al home for excit.
Ing amimal-care career. Send for Free “‘Carcer Kit."”
MWorth American School of Animal Sciences, Dept.
PBCCH, Newport CA 92650,

AN OHID DIL €0, Iﬂlﬁ PLENTY OF MONEY
ﬁmn’iuil in your imﬂ less 3 o Mg
write: T. c,rg“ud mnmﬁ:

Box 696, Dayton, limu- tsdo1
FOR INVENTORS

MIZE Vans, Exteriors, Interiors. Learn at
home In spare lime. ilﬂWl Free Facts.
cunmilill Center, Dept, Newport Beach,

‘“ll A BARTENDER Prolessional
Course, College of Cockialls, Box
Angeles, Calif, S0035.

Homa  Study
35132-M, Los

EMPLOYMENT INFORMATION

“NELP TOURSELF TO A mm J08". Mew book
I'I.ﬂh' Ilpll'l sultant,

2’.‘“ r-.-m 2387
EP s & :nl, # mm:h.

ario,

Il. - l | TEALAND 'Il'lritl ‘l'wl
[ I!I-I. rﬁyﬂrm Tran Hu‘ = um&
LY
Hayward, Callfornia sdsi0. "

JOURNEYMAN LEGITIMATE CREDENTIALS GRANTED!
Wirite: Natiomal l:mtmn unlnn. 210 Fifth Avenue,
Suite ll.lﬂ HHI ‘I'ﬂfi, goio

'I'lltfll"-‘-: 17, ni“mun 1‘55-‘ 'tr#u: mmu
— MEW REPORTH — §2 —

TEEN — “AUSTRALIA lm.lnmrr
I#T'Il HATIOMAL PRESS llm.nlui' WASHINGTOM,

0BS5—J0BS! ALL TYPES AVAILABLE 1IN
TEXAS WES OYMENT e | the
T, s 00 o “CLASSIFIED SECTION Of

SUMDAY MNE ER. Specily Dallas, Fort Worth,
Housion or Sam Antonio. M, Dept. 501, Box
28439, Dallas, Texas 75228,

~jops! nur- 1o Gat Them| righted information!
g.m Success, Box 15185 Wayne, Indiana

MONPROFIT Foundation helps Ilmtou. Widest

range ol services. Free recordi . Frea evalua-
tion. Affiliated Imventors Foun Ion " 501.B lawa,
wmdn Springs, Co. 8090,

5. PATENT Office Searches, 234 Broadway, Room
H-I.S. New York 10007, Free I:'nntlll bll'tll'l.'-l'!ll

INVENTORS United States Patent Office
Searches. Patent hnlmm Eulnu-rln; and

Marketing of E manufac-
turers comtracts. |! Inr Flll lm‘plﬂ“ CERTIFI-
CATES Inwention information ng |

Since 1843 ORGE

. _ BE
PROFESSIOMAL PATENT ENGINEER. Former UMITER
STATES PATENT OFFICE EXAMINER—3615 Woolworth
Building, Mew York, 10007

— PATENT AMD DEVELOP Your Imvention. Registered
numt u"nt and Licensed Professional !ulnﬂr
EE PATENT INFORMATIONM Every Inventor
sn Mave, Richard L, Miller, 3612 warth
mm-u. New York, New York 10007 (212) 267.5252

" PATENT Aliuilir Serves invemtors by mail. Box
405, Modfield, MA

MEW! “Palmml Your Invention Yoursal!™
5.95. Momeyback Guaramtesl Registered Fatenl
ttorney 7 Benjamin ranklin  5ta,,
w“n-nn;{un,

INVENTORS PROTECT INVENTION with documentary
Record of Invention Kit, Jﬂt‘tm:tlnﬂl.. samples how
I; Br;:w;ll and_protect dul: Irltam ':I'ri';hT“n&ni

c .
tmﬂlrﬂ Bivd., %lnﬂ'l'lﬁlrﬂ N.J, 07003

REGISTERED PATENT ATTORMEY. !ppllﬂtlms and
Searches, Mail Service, Free Preliminary Review, Box
352, Millwood, N.Y. 10546

TEAVE HM L] t
Lape umt'tl e ﬂlfmﬂ“-d' !mlﬂil Hhﬁ-
Box , Tucson, Arizona

" SOMTHERN CALIFORNIA Jobs/Housing — $3.00.
DON, Box 425, Cypress, California 80630

RESUMES! Professional  Wriling Service, Free
mmm.im PWS5, Box 15185, Fort Wayne, Indiana

"DIRECT Mail Job Service. Mortheast USA, .Inllld

tition In Published Job Market! Roger, Box
12 5t. Johnsbury, ¥T 05819

OVERSEAS OILFIELD JOBS: 200 Companies, List
y tHIfllld huwmm, PM10, 123 Carlin, Lafayette,

"nlru_mr how to find jobs, sug
gested  resumas, E:'Ilﬂl-lﬁlnl‘h”!‘ wl'ﬂlll'l‘:x hlw

r hit, VG

Ilrr.ll_ﬁ New York 1051 A N

FINDING BETTER PAYING JOBS, M $2.00 “to:
Tim Musller, Box 281, Cuyshoga Falls, Ohio 44222

I:IIHINNII M':thlhﬂo'l“ﬂlld in 'I!I'Il FI‘Iurl
Eu;oo'rn r +. ow ify, “Hm

Underwood,
2 nm uun.uu EMPLOYMENT  MEWSLETTIR!!
Golorade . Idaho, Montana,  Wyoming!!

Al Becupationsl! Free Details A

§ - re0 Dotails . . . . .

fﬁﬂn‘;mm. uﬁfﬁlm Cheyenne, Wyoming

1.

““SOUTHERN California Classifiods, Rush Stamped
Envelope. PCS, P.0. Box 1861, Vista, CA mu
“STUDY and Work Opportunities Abroad, | §2.-

for Catal and In thons. Mnmnm

21064, Seattle, WA, 98111

5 mmnmtn with your fo

67 Lat us help you find
right caresr., Frea detalls

| 'H'I'ltlll Snlect A

mrur Rt 2, ¢Ill_r"illl'l Kentucky 42 oy

" 10BS OVERSEAS . l_!l:l.l DiNg Al.ji!z Fr De-
talls, Wages, Countries, How To Anli- Globalemploy,
Box ll‘.ll. Nl’lluﬂlﬂ t:il:;, _tltlhrnh

“"AUSTRALIA — Facts, Details. Free Passage. Send
$2,00. mn-m-n. Box 207 PM, Fort Lawn, S.C. 20714

WANT! Froe Detalis on How!
. '“mrrl!: \'Il?l'll-‘I.I'I'#lrlhi'il-'ll\l P.0. Box 35, El Paso,
Texay 7H048

EMPLOYMENT WANTED

I.I U LOOKING FOR EMPLOYMENTT Try our
I‘rl'l MMI it “Ih only :t.m per 'word.
m {nlt‘lll'lhl'llﬂlllﬂpl road in
g?lgu;» tal w';;ﬁl l-unlf“.l:“ ul;‘l'ur i3 IIMl': st
: WOl
POPULAR MECHAMICS iFiep m’?" 234
West STTH STREET, NEW YORK, NY 1

HELP WANTED

PARTTIME I'Itu work, wmur Amarica's fore-
most dictionary home workers to
update local mailing |ltl- .lII . Imﬂ-lﬂcl

unneces Sand name, MOOress ne number
webster, 1 "7 Fiftn Ave. Suite 1101-BY -4. Naw ¥

tﬁum

: 7 ﬁ plwmln’t el
B 7 A Tt anapolis ndions 46228

llllﬂ'ﬂtn mm nmun Wath
Suburb, Donald A. Kettlesirings, 414
Drive, Suite 411, Rockvllle, Maryland 20850

PROTECT Your Invention. Iultlurlﬂ Patent Attor-
ney. Many Years Experience, all Fields. Individual
Inventor's Problems  Given Special Consideration.
Wery Reazonable Charges. Write for Free Informa-
thon. Paul H. Gallagher, 105 W. Adams, Chicage,
INinais 60603

LEARN How fto offer your invenlion for sale o
licenss, Fru bookiet outlines procedures, royally
rates rements, Kessler les  Corporation,
C-51F, "Framont, Ohio 43420,

" WALBER L ASSOCIATES, INC, will IIPIII. Dlu'l'lbl
and Submit your Product/idea 1o 100 Manufscturers

b.C,
ungerfard

within Four Months, Write: Bax 313, Lake Bluf,
liinols 80048 I
e T AT Tho “Madxsrie 'S
YOUR PRODUCT. $4.98. 15111 mmn'%rb.
WESTMINSTER, CALIFORNIA 52643 e
“TPATENT APPLICATION propared of your Invention

by Palent I.‘lll'ﬂ and Comsulting Englnoer., Reasan-
lal- Rales, Podell, Beachiront Lane, MNew
Rechelle, Mew York 10805

HOW TO PROTECT YOUR IMVEMTION. Fres Bro-
chure. Drew Consultants, P.O. Box 6101, Arlimgtom,
'lhllll‘l mnﬁ

'lm.lll:m“ HHIIII'IITII.IIIII “wili H:II‘;I-H nl“l-h“l
ou Wan ] r

l'nlcl'll:HHl ar imtriul I?iQI I-a
basic imformation, nE Rumber |nd l|l|'ll to: P.0O.
Box BOS, Oftumwa, lows 52501

INVENTIONS WANTED

INVENTIONS MARRETED! R lltl!l1 l'lll
INVENTION  PROTECTION CERTInGA

Spector  Manufacturers Il'nmﬂt.l'th.ln1 ‘lmﬂ
ﬂulldiu Naw York, 'H'f 1

IDEAS, inventions, new m-dmr needed by immo-
vatlve manufscturers. Marketin nimllu avall-
able to individuals, tinkerers, universities :ﬂTllill
with feasible conc Il. 'INrItlI oy I.It-F‘l.
Smithfiald, Pittsbu 1522!

MANUFACTUNER l!lllll INVENTIONS. ADVANTEK
ﬁ;{uﬂuﬂ, 1100 17TH W, l.uu'llltu. [T

"HOMEKDNE fach eds I new products
Ellnl |=ta“1t:.¢'&ﬂ% “-" th'F'J.'I buvers, mm
I e “H
l{ Please send I-tn:m of 4.'%'3-“ wEpl,
evaluation and cash/royalty purchase, l1' wu
have an article/sccessory cannot atl-
cally because of nuﬂl'ﬂurln or llw.Ir* ylhu

[
l:rgmphl':u. Kwuntong P.0. Box 9627, Honghong.
offering

INVENTORS: Fr" int rmation  on
invention  for sale, sgler Sales Corpar
C-51-1W, Fremont, Ohlo 43420

“INVENTORS! Large direct markeling firm _seehs
products  with consumer Sales ential, Patent
llrlllrﬂd"ml'll‘l mll‘m 'I'B!I y of cash. Wil
ve refer Sampl IEM!
gnr:lu craft kltl. hw-tn books, dist alds .E
Weite: Sharon I.nmmul. inc., 18 Lok
Street, Morwalk, l‘.‘f




REAL ESTATE & FARMS

CAMADIAM LAND FROM $47.00 AM ACRE. Low
mnnlh payments. Cholce properties across Canada.
Ideal 1{: coltages, hunling, fishing & investment, 6
month money back gusfantes, 12 month ml‘lll‘lﬂ
pnwltu Catalogue, §1.00 Write: I:MNIII Esla

& Lawrence Ave. West,

l,.lmda 5M A8

MEW! FREE! Big ﬂ:ﬂni Catalog! Over 5,400 coun-
try properties oescribed, pictured! Land, Farm
Homes, Businesses, Recreation, Retirement buys!
Selected best thruout the U5, Over 700 offices, 43
states All Across America' Yours FREE from the
world's  Largesl! STROUT REALTY, inc., 7
Dearvorn, Depl. 5800, Chicago, IL 60803,

FREE Brochure - Missouri Ozarks! Graven Realty,
Inc., P.O. Box 729PM, Lebanon, Missouri 65536
(4175882214,

WESTERN Arkansas Farms, Homes, Acreage. Free

Price List. American Farm Agency, 71 North, Mena,
Arkansas 71953

42,000,000 ACRES Yaluable Government land avail-
able low as §1.50 per acre. Campsites, farms, home

sites, Fabulous  business portunities, Latest
report!  Send 00, Salisfaclion  Guaranbeed.
Amercan  Land Disposal, Box 730-A, Holland,

Micnigan 49423,

BIG...MNEW ., FREE .. .SPRING CATALOG! Over
2,0 ttm values coasi fo coast! UNITED FARM
ARENCY, 612-PM West 47th, Kansas City, MO. 64112

10-20 ACRES in fabulous Morthern IDAHO, Choice
land in besutifyl timbered setlings. In the hearl of

lake, hunting & recreation country. Reasonably
priced. Terms, Parcels with domestic water and
ower available, A unigue opportunity for country
iving at s best, Wnte for free Iniurmltmn
HATIOMAL ASSOCIATED PROPERTIES, Depl. 1121
sherman, Coeur d'Alene, 10. BIAL4 (208 66481 161)
RECREATION Land Tracts. 5-40 Acres, Idahe —
Washington — Monlana. Timber — Wiews —
Streams. Insured title — Access — Low dawn.

Write: Western High Lands, Inc., Depl. A, Box 963,
Hayden Lake, idaho 83835

CALIFORNIA. m"in Lots. $30 down, $30 month-
Iy, Box 35251, Los Angeles S0035

HOW To Find and Purchase Good ry Land,
Complete Details, Send $5.00 to: Dolllr Puhllshmg,
Dept. B, Box Eﬂ Edwards, Illingis 61528

QOPTION ‘ﬂ:-ur “'l! To Wealth. Send 310 .00 {Refund-
able — 238

Option-P,
Melbaurne, Flunda 3590

MORTH MISSISSIPPI - THE BEST OF THE SUN
IEIJ Fishing-Hunting Paradise! Big Lakes and
Memphis less then an hour awsy. Small uRimproved
farms, homes and ranches. For special service and
ersonal attention eall or wrile: Walter A, uth:r,
igher, MISSISSIPPI REALTY SERVICE, Court
?M Ilnll'_r Spnngi Miss. JIEH Phnru 5&[-252

WISCOMSIN TAVERNS FOR SALE Bm-churus.
_5|g1 Reafty, Marshfield, Wisconsin 54«

SAVE Thousands! Sell your own Home, FREE De-
m%ru Home, 53 Park Place, New York, New York

" HOW-TO Buy, Agpraise and Get Rid of Your Lot —
Read “The Inslder's Guide to Owning Land in Subdi-
;!;Iﬁ‘ir Only $2.50. Inferm, Box B, Mew Yaork,

BUYING & SELLING

CASH For Mundreds of Unwanted Items. Directo
u:g;?nuym. $£3.95 BAE, Bex 27163, Chicage, I

Bands any condi-
. Associates, Box

BUYING Class mm Weddi
tion, Men's il:m Iﬂ §6.
143PM, Canton, NG ur

CARBIDE ?W Pound. | PAY CASH, Hank Palmer,
!-ﬂ-l!ﬂ [} Willowick, Ohio 44004, {216)

EXPORT—IMPORT

RINGS, l!ﬂl‘ﬂ ﬂrlnllﬂ llﬂ? below Retail fﬂﬂ'.
Catalog
msh-nllun. wm lnl'lmh:k Rl 02893

HAVE Own Business, World's largest wholesalers,

American, foreign. Bargains. Free details.
International Buyers, Box 16386-M, Portland,
Uregon 97216

400,000 BARGAINS Below Wholesale: Many Free!
Liquinations . . . Closeouts . . . Job Lols . . . Single
Samples, kree Details. Bargainhunters Opportunities,
box 730-A, Holland, Michigan 43423,

FREE  CATALOG. Indian lewelry Wholesale.
Manutacturer, Box 27230-P, EI Paso, Texas 79926

SELL Wool Indian Rugs, Wallhangings, Beautiful
Serapes, Purses, Placemais. Finest Mexico Hand-
weaving, Free Catalog. El Paso Saddieblamkets, Box
12360, £1 Paso, Texas 74912

CLOSEOUTS! Discounts! Btlnw Wholesale! Freebies!
&mflrs' DON, Box 20152 PM, Ferndale, Michigan

FREE Enterprise can work Fur you. Discover the
Art of Buying for Less. $1.00, C. Enterprizes, P.O.
Box 241, Clawson, Michigan 4BDI.J'

PERFUME 4-1 or. Flasks, Orlental, Bergamot, Muask,
Aldenydic, Makes Ideal Gifts. Send 00: Pavo
in1tr§rm=. P. 0. Bax 23057-P), San Jose, Cal.
8512 :
Print-

WHOLESALE Guide: Oice Supplies

ing..Envelapes ., Jewelry (African, Indian) .. Can-
dy . . Gifts ., . Records, Tapes . . Eic 00,
Inlormation, Box 3513, Sprln;ﬁtld. Massachusetls

PRINTING Presses,
Turnbaugh Service,
17055

type. Supplies Lisis,
Mechanicsburg, Ptms'xiuntl

PRINTING & SUPPLIES

1,000 Letterheads and Envelope
Designed. Lowest Prices. Sllmlu ﬁrlu..-'mu:
25¢. Gray, Box 811, Levittown, Pennsylvania 19058

BUSINESS Cards. If You Need Cards Super Quick
Call Toll Free: 1-800-547-B678

QuicK  Copy  Printing, Low  Prices.  Write:
Nﬂrl.'lﬂ'ﬂdl. Morth Main, Bloomington, Illinols
muﬂu: — Slamp Cuts Made. Delouise, Box

106, Islip Terrace, NY 11752

CUSTOM Buttons!'! For Clubs urprllutlms small
Orders  Instanl, Samples. Buttomprinter, 17478
selvy, Saint Paul, MN 55104,

GUMMED LABELS

1,000 Deluxe Gummed Address Labels $2.00. Free
Literature. Acme, 55 Tompha, Pittsburgh,
Fennsylvania 15229

GIFT SHOPPING

ADV. AGENCIES,
ADV. SERVICES, MAILING LISTS

DISTRIBUTE For Manufacturers Worldwide, Free
Hﬁl‘;ﬁrru! Balico, Box 91309-B1, Cleveland, Ohio

BUY IT WHOLESALE

WORLDW! Whalesal mporks . . .
ot e et i2imi
Parkway, Hlﬂlﬂld. Indiana #6322

SAVE ON PARTS! Free t:l‘llln; jammed with Motor-

dtmhwnnﬁnh Engine Pm' Iﬁ:nsaﬂn
] EII‘I!IIIF.
Wisconsin 54425 ’

Tﬁ'ﬁ . . .Closeouts . . . Liquidations . . .
Job  Lots. 500,000 Products! Rock-Bottom pd'i:ur
Fﬂl! Smln' Insldeu. Box 879, Mew Hyde Pa

lll-ll And Buckies, Complete line fast sellers

including truckers I'Iﬂluﬂ‘i)tlll. CB's, westerns, elc.
e i, o o oS3, R
Fmiiluu. LI T

_ REPLACEMENT PARTS, Service tools for Chain
Saws, Small Engines. Flm M l;j Substantial
lnlm Fm Cata

for dedier ﬂﬂ"ﬂ-. “1m$'"rm‘ .t:.:

oy Erie, PA 16812

EXPERT Assistance for  mailorder, advertisers.
Rateboak leading mewspapers, magazines %1.00

I;:hn:;gu. Adwertising Agency, 28-EM lackson, thrtigi;

H.IILI:IIIE! ADVERTISERS!! CLASSIFIED ll'l'EHTII-
ING CAM BE HDH FIIIITIHE AND REWARDIMG.
PROBLEM 15 TO KNOW WHAT TO DD. WHAT WOT TO
DO, COLUMBIA CAM HWELP YOU WITH YOUR MAILORD-
ER PROGRAM, OVER 20 YEARS CLASSIFIED ADVERTIS-
ING EEPERIEMCE. KMOWLEDGE OF BEST PULLING
Fl.!ll.lu'lll.'rﬂi. HFEIT COPY SERYVICE IS ALL YOURS

OVER PUBLISHER'S l"'lﬂﬂﬂ
l.l.'l'!: I'.‘IIIIEH ARE  YOU WILL SAVE MEY.
WRITE TODAY FOR FREE DETAILS PLUS '"JII! illl
COPY OF “MAILORDER ADVERTISER'S RATE GUIDE™.
COLUMBIA ADVERTISING AGEMCY, BOX 1183-FM1,
RICHMOMD, INDIANA 47374

FPERSOMALIZED 30L10 BRASS BELT BUCKLES. For
Brochure semd $1.00 (Refunded with First Order) to
Bift"s Buchkles, 1413 Hilton PL., Tampa, Florida 33604

FREE Gift Catalog. BAW Enterprises, 13884 Munro
Avenue, Campbell, Lalifornia B

FREE! 32 Page Calalog with ower 200 Items.
Nice Gifts for Friénds or self. Many Unusual Houwse-
hold Items. Sharon’s, 1947 Devore Drwve, 3S.W.,
Marietta, Georgia 30060

CHRISTMAS SPECIAL Ready to wear |ndian Head
Penny necklace with yellow or white gold caolor
ornate setting 36.85, 134 Imch diamond cut cross
£4.25, Mecklace 18 inches long, 5 day refurn
privilege. Send a self addressed envelope fo: John
Pourner, P.O, Box 924, Kingsville, Texas JBIG3

FREE DISTINCTIVE Gift Catalog. Robert Manley,
PA, 4176 Rpsewood Avenue n!a Los Angeles,

California 80004
DISCOUNTER gifts! MEW chemiluminescent neck.
laces, bracelets!! Income opportunities. Gee's, 288

M. Livimgston, Livingston, NJ 07039,
CLOCKS, WATCHES, OLD GOLD,
JEWELRY

BUSINESS SERVICES

HOW TO START AND DPERATE l IH.II.L BUSINESS,
Complete m: to management, sample forms, :un;
n hleu g .00, Baker A:wl:lltﬂ. inc., Dept.-

24, Newpaort, Dregon 9

TMIE with Spain, Useful Mlﬂ-l'ﬂu
= Importers. — 52.00. Apartade I!d-! idlid.
Spain

RUBBER STAMPS

RUBBER Stamps, Free Catalog.  Jachsom's,
Brownsville Rd., G-101, Mt. Vernon, IL
REB i 'I'nu Heed Stamps Super Quick

BER Stamps,
Call Toll Free: 1-800-547-
UNIGUE Plastic St dwl Return Address on 3
Limes and Stamp Pad ﬂ-’ postpaid. Dixie, Box Nl.
lackson, Mississippl 39205
PERSOMALIZED Pocket Rubber Stamp. 3 lines
$2.50; Bett-R lEl'llrerprus.esg 12100 Valiey Spring Lane,
#308-P, Studio City, CA

OFFICE SUPPLIES

HIGHEST CASH for Gold, lewelry, Gold Teeth
Rings, Dismonds, Watches, Silver, Platinam. Mail
Articles Today. Free gift with information. Chica
Gold & Preclous Metals, & E. Monroe, Dept. s
Chicage, 60603,

GOLD-SILVER-PLATIMUM WANTED. For frea infor.
;rlz;'tégﬂ Write: Wilmots, 345 5. Glassell, Drange, Ca.

CLOCKS Handcrafied Wood Brochure $1. Fisk, 631
Urion, Middiesex, M) 08846

HIGHEST CASH IMMEDIATELY For old '.I'.‘III. Hl'm‘..
platinum, jeweiry, gold teeth, watches, diamonds,
spectacies. Free information. Rose lmu;irln, 294
East Madison, Chicage 60602, Established 1934,

LIMITED Offer, Men's Migh Fashion Swiss Move-
ment Calendar Watch $13.95, Watch Offer, Box 117,
Vernan Hills, Tllinois 0061

PROFITS FROM CLASSIFIED ADVERTISING! Booklet
E’;'"sﬁ rgud:v:ﬂii: :hrl rw; :llln I:ul-ln!l-t hm
assine ertis
; R MECHAN)

first ord
"‘ o dag WEST STTH m E1, NEW TORK, N

PRINTING PRESSES—
RUBEER STAMP OUTFITS

TYPE Fonts, Hand Printing Presse w 5.
? ‘5 $1.00 deductible HI: l-I'l-: ,
| eral, Ellh!m GOB05.

PRINT TOUR OWM — Print
supplies direct from fl:’lnl'_l'. Sﬁf Ig?l'ﬂ catalog
:nvd :.lmplu to: Kelsey Co., DM, Meriden, Coan.
IH"I-I-II' i

Stamp lies clillng_ Jacksan,
Brewnsville Rd _mg-uu . Wernon, IL 62864
Elﬂl..l'l'l Rubber a'lul,p Dutm:l Supplies. Same

t ll lt Sg‘w:fb ines, Wholesale

t Stamp, 732 5.

Fudllr ik
!I-I.l-l Illlll STAMP PRESSES. Hydraulic
%ﬂm -Hu:triull; heated. Sizes 5"x@”, B7zl2",
15" outfits. presses,

Order _ for
ﬂpﬂl!l Iliﬂplﬂ received, Send $2.00 for Cata:
log and Brochure, Custom Manufscturers, Box 211-P,
Springfield, MO 65801,

WATCH And  Clock aﬁirlng hnnlu tools,
materials. Free Catalogs. North American, iltl ??4"
Fox River Grove, llinals 60021.

GOLD

FIND EOLD — Guide tells how, free information.
David Hunt, Roosevell, Utah B406E )

GOLD — Collect Mow! Smlu $5.00, 49%er, Box
1112, Sunland, California 91040 G =

EOLD! FIMDING SECRETS! Amazing Report 'I'ullllrou
HOW to recognize lnd arunm:t 0 and WHER
find 1. Discover J et RICH! Thousands of
et ol g SR

u

5., Venltura, Calif,

WEEKEMD GOLD, Looseleaf book, PLAMS, $10.00.
I, Bruun, 1275 Terry, Idsho Falls, 10 83401

BUY GOLD AT WALF FRICE. Mpﬂ Shows How and
Where, Details $10.00, H. Velasco, 2039 5, Dollison,
Springfield, Missouri 65807 e

FIND BOLD — GCuide teils how, free infarmation,
David Hunt, Roosevell, Utah B4OGE

PRECIOUS STONES & MINERALS

GET Free catalog no serious rockhound, gem
Eultﬂ |eweiry maker, hobbyist or craftsman can bl
, Fall of bargains, exclugive (tems

ﬂ'l:“ from HI‘M suppliers and authorities IH ﬂ'll

gk 'I'Ht - hﬂ off the E-rl..I“‘ 1:[
e a rite: Grieger's X

Arroyn Phwy., Pasadena, California 91109

500 POLISHED Gemslones $5.00, Tumblecraft,
5401 james Morth, Minneapolis, Minn. 55430
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TREASURE FINDERS

FIND Lost coins, jewelry, huhﬂ treasure,
nuggets, relics, New revo patented dlth:lm
analyzes objects, tremendous rani A nn mund Eltl
up. Free :ﬂﬂntwﬂ:rdlur
Proenix, Arizana 13

TREASURE - Locate guarter mile away with witra
sengitive Inc.l'lor = by e free, Research Products,
Box 13441 - AMC, T:mna. Florida 33611

"REDUCES PRICES! Manufacluring Overage Toplime
Matal Detectors. Comtact: D-TEX, 614 Easy Slireet,
Garland, Texas 75042 ] = B

WHITE'S And FISHER Metal Detectors, 10% OF
List Price. Treasure, 600 Pleasure, M fein,
IMinois GO0G0

“METAL DETECTORS: Twent r Brands, LOWEST
III:HI.IN-‘I I'!Iml |MMED] 'I'E EH-III DELIVERY,

15) 789-0808, Panna's Electronics, Box
:I.EI' Ellnu. New York 14456

PROFITABLE OCCUPATIONS

F:ﬂll"fl 265,000 ‘F:I.rlif H;ﬂﬂﬁ :llll:"?ttd ads,
r roo .lppf clate oneycraft, 3
2316 Dale, l:prg_l i s Sy

PLASTERCRAFTI!! P:nlitﬂ:ll hame business, Molds
available. II:Ii‘litls: Lynnette, 6251C Mentor Park,

Mentor, Ofig
Own  Local ng;:il'll. Complete

PUBLISH Your
Instructions in 24 Page Booklet 3595, Swnny Lu
ggiljlsliﬁ'rllll. P.O. Box 775, Koy Colony Beach, FL

INSPECT Mouse SH'I.IIH.IIH and Systems lor Buyers.
Operabe from Home, rI‘ulﬂum Free De-

falls, GMHI, Box 115 !Ilil'll.._____

GET ACCEPTED to Medi dsl: Phr!i:ln
reveals strategy. Only 1.355 ical l:.lrur:
§45-P, Ash l-lhn . Dilo 44004

LEARN 1o Dfrl Mo experience pece ssary.
Complele :l-p-m-mr instructions. Yery profitable
grlc;r Send $3.50 to: CAM, Box 756, Omaha, NE

CLOCK Repairing simplified, llustrated Instruc-
tigns. Free ils. Thiese, Ganoa, [llincls 60135

Il-lu'll You tIIIlHHID THE TOOL RENTAL BUSI-
MESST Start small, empand quickly, Excellent Sec-

and ln:mr. Free hporl.. Lincaln, h-m. Box 3053,
Clilten, M) 07012

SALESMEN—DISTRIBUTORS

SELL SENSATIOMAL LD"—“I'I' IIIII..II ALARM,
Ligniening seller. Exceptional les. lur
gﬁkl wast Electric, Ave. 2:!2. Hllthlrr

IMSTAMT CASH COMMISSIONE Full or Illrt 1Hll
Frea salet Kit features America's llll'.ﬂ‘.lﬂ Hine |
priced Businexs, Printing, Advertising 5 u:llmu
lllﬂ calendars and olher necessitles wsed daily H‘
business people. Profitable “rlll erder, No exparl-
enca, No Immm-lll No collections or daliveries,
Write  tod Mational Press, Dept. 010,
Chicaga, IL "

MAKE EXTRA MOMEY DURIME YOUR SFARE TIME!
Show our Mew Line of Calendars, Pens and Popular
Advertising Gifts to Local Firms. Prompt, Friend)
service from small tawn AAA-1 Compa
year. Mo Im-mm or collection, ﬁ
mllliinﬁ " your m'?n“u ;ﬂ; Trldfl'll pthl I|

FIBRCH Iml.l LLULH a Lowa
.J" HE: fewton, | mmui

AGENTS WANTED

mum Advertising Salesmen—Excellent monsy
making sideling hﬂl Decalcomania Name Plates,
small  guantities, rlising Specialties, sign
Hiltn XL, iu'lwl, Mass,

letiers. Free samples.
02118,

MANE MONEY IN SPARE TIME. As & subscription
sales ropresentative for leading natiomal magarimed,
oU CAN BAIN gENErous commissions while !'I'I-ll'll
ha art of selling. Instructions and sepplies will be
senl to you free. Send this ad with your name and
address to: POPULAR HCHIHIH. Dept. AB-L, 250
W. 55th 51, New York, N.Y. 10019.

SPARE TIME CASH. Sell famous Hanover Shoes,
s.mpln, sales kit free. Mo experience nesded, lu
age limit. Big commissions. HWanover Shoe, L

, Hanover, Fa. 17331,

SPARE TIME l;“l _Show Brand New ll.'l-hll llﬁn
Catalog and Simlll to Local Busimesamén, Wr
orders, Gollect De we do rest, Detalls: Signco,
17715 W, MeNicho n&mn M1 48235

llll g Money selling to friends and wg%:
", Inﬂ‘hﬂrﬂl No mur I“l:.n.t :L:Ih;rh A, Iu:
Falls, wlﬁ}' : i

VEMDINE Machines. No selling, Routes earn amaz-

ing profits, l :-l'tl:ln ue Free, Parkway Machine
Corporation eenspring Drive, Timoniem,
Maryland 2 D!!

WOODWORKERS - Start Profitable Business mlHrl
Unirgaadl Gifts, Decoralive Novelties, Easyll! E'lll'-l'il'*
thing explained!!! Free details. 'I'nllllm:, 32F Titws,
Glen Cove, NY 11542

$200.00 Daily Assemblin
Patrick, Mlantic, Conn. 06

YOUR WAME SENT TO ALL BUSINESS OPPORTUMI-
TIES ADVERTISERS THIS ISSUE. Send $2.00. R
Rindsig, 104 Pear Court, Ames, 1A 50010

100% Profit Possible Selling Gift Items, Novel-
ties, Toys. Over 2000 [tems. Free Profit Details.
glri% JOBPM  West Springhield, Champaign, IL

AMAZING  Profits!
Investment. James Clines Co.,
A2461

T‘rhulsntdi,' Presiey’s, 7

Wholesale  Merchandise
Unigntown, Herltu:h'

Business. 2000 Products, Mu
, Dept.G, Box 9510, Salt La

START Wholesali
Discoants. Wentwo
City, Uan 84109,

PICTURE Framing—Profitable full or spare-time
business, Easy fo  learn with  handbook-course
“*Guide To Picture Framing Profits.” $3.00 Guarsn-
teed, Free Itlmlngrlupﬂllﬂ catalog Included, laps,
126-PM Seventh North, Hophins, Il-nnuuh 55343,

MAMUFACTURER MEEDS MANM TO Assemble product
at home and l-l.IF ly national sales crews, full of

art tima. desire business of their own,

I‘-“hbfl income polential, 5.M.R.M. Manufacturers,
llur Bend Plamtation, Broadway, North Carolina
27505

A FANTASTIC Business!!! 3895 An
L Fraa  detalls!!! Turper, Box 2871,
Wa. B9230.

@ can do
Spokane,

MEWEST mlim.llm.t Methods. Also Dnltrlll
OWer. Fres Datails. ru|1 Erﬂlrpfllll. Box 243
New Orleans, Loul

rmm Flll m.lmlln ADVERTISING! amm

ur m business with

Elunlhd M'm'lhl II I.Iturluhh with
first ardtr Ih:m Ii'mt I MECHANICS,
ET, MEW YORK, W.Y.

BIE prafits ltriplln: parking lols. Huge demand!
Start  without investment. SBIC, 473  Morris,
Providence, Rhode Isiand 02906,

FUTURE TELEVISION. Guaranteed Profit Plan
tz.m. Biron Marketing, Box 9723, San Joss, Callf,

BE YOUR OWN BOSS! Free Details. Hsllnmr PO,
Hox 1804, Manassas, Virginla 22110

FREE {‘-ltlnlull Ilmir air_condition| Refrigera-
tian, Tol!lll Eup Hll., full instructions, lim, 2016
Flflt!ﬂ. Ballas, as 75201,

HIGHLY HMHHL[ Iﬂlmﬂ Opportunity Sellin

Gitts, Toys, Noweltles, Mo Inventory Required. Rea
H!r'un-a Sales, 135 South Hancock, Madison, Wisconsin
SELLINE  Books Mall? it Ill 'I'I'I"Ihn

Suncoatt, Box 1766, ﬂllrﬂlllr Flnrlu =
“TAKE Calalog orders, We dmp-ihlp :m hntnrr
ing specialty products. Lowest bilow whaleia
prices. IMI'HHH L EI‘HH‘II‘! SDHIII:I.FMI' home busl-
ness  opporiun SMC, 8061 De Soto
Ave.,, Dept. 29-‘5, 'll'wdllnﬂ ‘Hills, CA 91365,
R S A i i
ree  Prog amp recia EyCra .
2316 Dale, Cores, Ca, ‘&H

PIAND Tuning quickly learmned with home stud
courses. Diploma granted. American Tuﬂlnﬂﬁchn.
l‘.'ﬂﬂl qullr l:lrl'l'q1 Morgan Hill, Galif I,

FHOTOSTAMP Agenis Wanted! Make big Money
From Home mailorder. Free Samples, Information.
M'llmtlt-c? East Flu-rldnnt R, lﬂﬁ

III.I: !I!M hnuriy Biial bl
goga/cases at home, Huu nrlu
mr orders. We ﬁﬂ |_ Instructions . . .
M.ﬁ Fres ifs, s, BOTS De Solo
l-\'l i k2085, lmmdllnl Huls i:l.. 51365,

IMIMI mll.ll'llll.h IHJII -'Ilh It
m:uu. Metals, Bax 548, Woodville, Texas 75576

COsT IIIIIGIII:IN FOR SMALL lullﬂlﬂ-ﬂ. Enil-
nier Shows how to save Thousands, 35.00 —
muml. 1408 Carrlage Lane, Westmont, Illinals

Dt s .
g B

custem  |ug-
@ demand. Fill

FREE Mnl‘ls YMaking im:l:l- Mﬂlq Infarmation
BY Mail"l Oul |{ profits! Paramount,
1232-PM], Chicka a, o i'mma 73018

PIANO Tuning Learned Quickly at Mm-l rm

BUSINESS OPPORTUNITIES

ERASE DEBTS with jittle known law — CREATE
Wealth!l Detalls FREE! Blueprints, #81, Box 100,

LaGrangeville, N.Y. 12540

REPAIR WYDRAULIC JACKS — DETAILS FREE,
WRITE:  HYDRAULIC PARTS SUPPLY, BOX 4157,
BROWMSYILLE, TEXAS 78520,

178 PDFULAH MEGHANIGS

Infermation, Emplre Schesl,
314 o

SELL Books by Mall, Jones, Box
Vancouver, B.C., c.lnm VST 4E1

WANT To Best Inflation, Taxes? Retire Early
Fillntllﬂr Secure, What, Where, How fo Buy Renfal

“ Hrirl ﬂﬂllrmh MRT Properties, Box 6601,

3480 Weskly. Home [wiin “Goodworld,
Bax 26233-R, Tamarac, FL H.’!U'm'm

24484,

418-M5, Sullivan, MO 63080,

MAILORDER Opportunity!
Business without Experience or Ca
Free Book, plus Dm-ll Mail Order
506, Mantvale, NJ 07645

BUMPER STICKER PRINTING DEVICE,
Srrnplr. Portable, Free details, Bumper, POB !:g[
(GG), Tampa, Florida 33622

HOT — Stamper Prints Gold Leaf, Persomalize
everything., Prinl Business Cards, Fencils, Matches.
Free Details, Gold Magic, POB 24985 (GE), Tampa,
Florida 33623

$38,000 Parl-time. | did it buying, renting, sell-
Ing, houses. Small investment. Complete de.
tans, from finding steals to cosmetic improvemenis.

.85, Louis Jagoe 7413 El Encanto Court, 210A
ampa, Florida 33617

ASSEMBLE mnnum AT HOME, Mi:{ opportuni-
'tlu pl:ﬂnf Weekly Profits Iy available
hout investment. Write: usinesses, 92-Bl
Erlghtul'l 11th, ﬂrﬁul.lrri. th ‘Mrl 112‘.‘!5

FREE J!ulr'_r Sales  Wit. Make ?3-'!“& Profit.
-Enurlrsy G:m:.. 1634 Bogart, Bronx, New York 10462

BECOME Tax Comsultant, Our students earn $1,000-
23 Q00 every tax season preparing returns evenings.
tale approved. National Tax School, Monsey 2
H!w 'I'nrt 10852,

WILLION DOLLAR  WMAIL-ORDER  BOOKSELLER
PORTFOLIO! FREE DETAILS. HKollie's, Dept. IMP, Box
1651, Fort Worth, Texas 76101

PROFITABLE BUSIMESSES 154 Excellent Momeymak-
r;a Opportunities make 325000 to $50,000. Send

0O for Detalls:  Bem Harrell, 1504 Bexhill Drive,
Knoxvilie, TH 37922

SELL Books By Mail. Complete Dealer Sel-up—
Eiiﬁm“m' L] -lll-llim.F Shawano, wilmﬁ

e R

Start Pm!'lrtltle m
'I'I'Tltt
im:htl-l

Business  Journal!
Sioux Falls, South

MAKE $2,000.00 MONTHLY, Spare {ime, Unigue
qun enterprise. Mo Selli No Capital to start,
re#  brochure.  Mashbuilder, Box  1132-19K
Indianapolls, Indiana 15225

500 MONEYMAKING Mall Order ideas. Free De-
ullu Kmmll'. Box 15266, Fort Wayne, Indiana tl!l‘.‘p

i'lm A DAY Making “5 in Your Own
Back-Yard, Send $1.00 for Details To: Holcroft
Company, Suite 159, :m Framklin Street, Boston,
Massachusetts 02110

LEARM Sewing Machine Repairing. Men, Women.
Lucrative Profits, Gressiin Correspondence School,
Box B27, Spencer, lowa 51301

START “Profitable Service Il.ll-ll'll:l-'l-hlllrl Alena,
Bax “A”, Farmingville, Mew York 11738

FREE Imflation- Bﬂt-ll' Book “3d042 Uniquae, Proven
Enterprises.” Fabulous “Little Knowns.” Wark
home Hi'l'l.llll‘lr-l- arlsbad, ¢|1|r S2008,

~ MAIL-ORDER-Informative  Beginners Guide, Start
Your Own Business. Send 33.00, Hibernlan Press,
Box 207-PM, Fort Lawn, 5.C. 20714

BOOMING Book Business!! .l.mnln. mghnnrrnt_
Dealar Packel Free!  Mitcheil,
Bonton, AR. 72015

| MADE mm Year
make money! Detalls
Tpsilanti, m:m.-n 48107,

BECOME REAL ESTATE INSPECTOR - $100.00 HOUR-
LY Potential. Be Boss, Part/Full Time, Home Opera-
tigh Ellminstes |mvestment, Simplifisd Instroction,
Forms, Assistance, Free Imlormation, IOREI, Box

FREE
Mailer's

Dakota 57101,

" Mallorder! Helped athers
¢. Torrey, Box J1EYY,

BiG Money, Monument Sales. Free Defalls. Box
848, Sl Cloud, MN 56301

FREL Dealership - Rubber !ilrl'lu - Iu “'"5-
ment  Mecessary!l! Michaelann Lid, Bax 13
Farmingdale, NY 11735,

BIG Earnings!! Steady incomal! Proven Mallorder
Busimess. Free Profit Detalls. Garrizon, 650 Wagner,
_l:r“rn'llli 0H 45331,

INSURAMCE — Be an
Homaowners, Free Detalls.
Mashville, Tennasses 37206

WOODDWORKERS - Turn material into $34.55,
:r'l'n Brochure! Pine Shop, ?ﬂ' West Petersborough,

GET WICH!! Secret Law smashes Debts — brin i
Cash and Credit, Dﬂlm Free! WealthKit, Box 3
Billings, New York 17510

COMSULTING  Business!!  $100.00  Plus/Mour

Possible! Establish Your Own. Easy! No Need To B
llp-rt Gumg.l & Instrections, Guidance, Write To-

alls, ICOA CH-1," 563 West
m.tlmu Bivd,, |nd|mu='u.m|'fiu

“MAILORDER Laws and !mllllm;“ explains
nECEESAry Il{‘.‘lrll-ll- diffarént taxes ;-IW

I'h'l H.
euplaing

Waonderful hlp proposition mr
Tll-hlf. Shmnﬁ“ ?H'I“!!Hlli 1?.?2
gat "ﬂmrnmrnl#ﬂ;ﬂul 0l-

it — Sall Aulo
r. Agent, FOB mm

mmlﬂll Laws and !III.II.IIIHI'I!"'
Ilc-nln rl:-u. e, §3,

rectory” L7581 "Free mallorder mation!!
'I‘llggg.““ﬂ' 132, Dept, PM), Farmingdale, WY

$1. 00 Lists Your Mame Sent o mun lmm
Jobbars, Mallers for Year. California Pl:lﬂr
Mallers, Clayton, Calif. 34517

(Continued on mext page)



BUSINESS ﬂFPﬂHTUHITIH
(Continued from

PROSPER DURING THE B0's Monthly report shows

mow to be successful, 5200, W. lark, 1606

. Holden Ave., #126, Oriands, Florida 32808 ]

"flul.lﬂll.l. FREEDOM™ YOU FIMALLY FOUND T} -

Details 25% Irllnmlltln Power, Box 111 Morth,
Baldwin, N.Y, 1151

MAILORDER III.I.IM. Expert Reveals Proven, How
lo Method for Swuccess. Free Details. 5. Emterprises,
m Maple !lrnt! San Mateo, California 94402,

$200.00 Weekly 5ok Tll.lnl Catalog_Orders,
Meier, Maple Street, ﬂurllwm Michigan 44720
Genes, 2235

ALL 'IEd Homecrafl, Plans, SASE,
30tn 5t I

DYMAMITE ads. Write Classified ads like a Pro.
Get fantastic draw. Huge resder res Mil $4.00
Results guaranteed. Free advertisin Creative
Advertising, Proj. 14210, Box 76344, 2, 30328

INSTANT Mail Order numm"Sun |mmmt-u
Hnult Box 9“14-! San Diego, Calitornia 92109

part, B H!:luuppl 3‘9501

' WERS" has current ‘Business Op-
lll Cliiﬂﬁ!ﬂ answers, We aniwered 'em ill

leng, self llidrrnl:l stamped &
'I‘I‘lﬂﬂ!l HHII.IH'IH Mllmt ng ﬂﬂﬂlul‘l‘l!l’l
Watchdog®, Box etersburg, Florida
$50.00 Hourly Possible Servicing Electric  Hand
Tools, Information $1.00 . . . Alitool, POB 208-N,

Scottsbiuf, Nebraska 65361

DYNAMITE. Pick mail order winners |ike a pro, Pre-
dict profits, Assure success, Create rown
products. $5.00 Results guaranteed. Fres mew

oduct checklist. Creative Advertising, Praj. 2A210,

oK 76344, Allanta, 30328

VIMYL'S Where the money is! qu:mully re-
E-Ir refinish, recolor furn ure, h.mn‘fa tops.

Hﬂl You

%, easy. Two small
& month, Homes EITS.. DI'EI:H-, !!ﬂhlﬂﬂtl
unilmlt:d customers.  Start umm’ after a fow
days practice, Sensational details Free. VIP, 2007
Manirase, Chicago GOG1B.

" IMPORT- EW‘t u-pnnrlmitr, profitable  world-
wide, mail order busimess from home, without I:.Ipi
tal. We ship plan Hll" no rlllﬁ t‘l:lmllrlilllun E?‘
ENCE  URnRC Report.  Mellinger,

c2rol, WMlIIdRT'IIIIS. California 91367

MEW TAX LOOPHOLES DISCOVERED, | Everyone
Eliﬁblﬂ Free Facts. ULC, Box 35581, Clarkston, GA

riunities GUARANTEED.

33+ MOMEYMAKING Op
stian, Box 28, Gardiner,

Rush ﬂﬂﬂ efundable):
New York gﬁ

:lmnnml Weekly Income Of $238.00. Work at
Home#. Earnings Guaramteed. SI1A, Bax 1B3PM,
Quitman, Texas 75783

BUSINESS OPPORTUNITIES: A PRACTICAL GUIDE,
Mewly Published Book Includes Franchise Profiles,
Low Cost Busin usu, How to Finance and much
mm't sand $9.95 to: Clinton Square Publishing

Et 510, 49 Pembroke Drive, Poughkeepsie
or

l.'llll EXTRA MONEY in Mail-Order Business, FREE
DETAILS. Lachan, Box 4-ZZ, Plano, Texas 75074

PROFESSIONAL BUSIMESS START- UP MAMUALS.
Prepared by Leading Financial Institution. Used by
Business Investors, Banks, Magnus, 6201 -M1
Harford Road, Baltimore, MD 21214

“FREE Brochurs “Starts” $100.00 D2 Daily Marketing

Frnimm Ballco, Box ©91309-P1, Cleveland, Dhio

"LEARN The secrots of repairing junk batteries
“Fabulous  Profits'” small  investment, Apex
Eulutrint, 5454 Bolsa, A.t_ul:l Bra, Calif, 93422

MAILORDER_ $1,000.00 POSSIBLE MONTHLY Seilin
Information, Free Details: AR Enterprises, Box 92.7,

Bronx, New Yark 10465

PROFITS l-'lm ELIHIFIEII ADVERTISING! Booklet
shows  you how your own business with
Elasilfm:l .Ithl!rtlsln.z l:|l'|| $1 oo Ill-lﬂunda-hlu with
first or Hi CHANICS,
ﬁm Gha WesT STTH s’rmr HEW YORK, N.Y.

FREE Giant uuln% — business plans — reveal
hew to become wealthy wholesaler — from home
full/spare time — l:ar'-'al. G009-PMOLD  Hillcrest,
‘Tacoma, Washington 98498

$700 Per month earnings possible filling out in-
come tax forms at home or tax office during tax
sepson. We show you how, Simple, l.ln:llly Iﬂmﬂﬂ
Details malled free. Mo $alesmen.
mand. Federaled Tax, 2065 Montroze, Chlcm ﬁ]ﬁlu

BUSINESS Ideas, Sel-improvement Newsletter.
Illgt?.zill.l. Impréssions, 6569 Main, Willlamsville, NY

CHIMNEY SWEEPINE |5 I Hi:h ng Trade!
Become a8 Professional CHIM !g.l Quickly
and Economicaily. Free Inf«mtmn le.-.hul James

cnhmnu Sweeping, Box 1078, Dept. PM, Aptos, CA

i:ﬂu DAILY PAY. $353.88 WEEKLY, k.
}Tgmﬁ:n:{'.mmilﬂ:.m'm#“mﬁ‘ certlﬁnutE
Hldnmu.li Texas ?II?: z : ;

" "$92.00 From Square Fool Plywood, {Huge Demand).
Revealin Proa 25 Refundable Woodw
Bridgewstar, mn.mﬁﬁ; : o "

SURPRISE EVERYBODY. Become Motary Public now.
We guide you, free, We sell nota 3. Roise your
Image, |ob wvalee income. Assistamce nationwide,
g;nﬁ.riurl Gulf, 234 Club-A, San Antonic, Texas

JEWELRY SALES CAN MAKE YOU RICH! Full or
spare time, Starter kit El.ﬂﬂ. MNasco, 310-ANB
Lincoln Avenue, Fox River Grows, lllinpds 60021,

%$2,000.00 Monthly Possible!! Over 2,100 Items
avallable, Huge Profits Every Sale!! Free Brachures.
gfrit Company, 629-P1 Masby, Savannah, Georgla

I WMADE %1 miliion. Locating Capital for Local
Merchants and Businessmen, Tested plam, Mo selling.
Free Details: FBA-12, Herrville, Texas 78028,

300% Profit Possible Selling Gt Items, Movel-
ties, Toys!! Minimum investment! Full Profil’ Details.
Hufhus Giftworld, Box 9016PM, Newark, New lersey

BUSINESS  Loans!

Repay from profits. S8
Accepled! Associates,
11235,

k]
Box SB-A3, Brooklyn, NY

“ WHOLESALE Distributors wanted!! No Experience,
Ig Profils. Lakehursl's, Box 1956A, Wichita,
T T e i

MAKING Money Is Easy . When :fnu knaw how!
Start & profitable hnml.- business part or full-
time make ($100, $1000 a week) by selling

rodwcls, brass '-'arts. r.'arued Merchandise lewelry..

welties, and services to friends and
Costly trial and error b eliminated, ﬂi‘ll”i Frul
Write: Union Distributor's Co., PM#1, 1008 Braxion
5., Unipndale, Mew York 11453

-'Hll'l' YOUR OWH BUSIMESS! — Full/Spare Time,
Earn 335000 Weekly, — Details: $3.00 — HAMECD
Tlﬂgg SYSTEMS, P.0. Box 135, Townsend, Mass.

" CAMERA Bug? mm:lm sr-w: — What — Where
— How to Sell Photos — er's, 1402
Grant Streel, Walla 'I'l'llii 'I\'l!l'l I'IllJol'l a8

UNIQUE Moneymakin ortunities you've never
seen, Details: vam:mnl aﬂpm\, 'lll,l:]l'lill 23879

MONEYMAKING OPPORTUNITIES

MAKE Statuettes, Movelties, Inmtltlnn Marble.
Sell to stores or start gift Details  25¢.

Ma |:|i.n,g; P.0. Enu 1178, I|\'ll|'l.. fissouri ﬂnl_l

$175.00 WEEKLY E-urrm:‘tt;[ Pupils" Lessons!
Samples, §$1.00! Castle's, 307 Flﬂh. KYC 10017

" PROFITS FROM CLASSIFIED ADVERTISING! Booklet
shows you how Lo mrt your own business with
Classified ﬁ.durtmn $1Dﬂ Refundable with
first m-ﬂeti POFULAR MECHAMICS,
‘lé“. 24 'II'ES'I' ﬂ'l'll S‘I‘IIIT NEW YORK, M.Y.

141'5! I:II||]' ﬂirtl:rl; next week. No maitorder
rip-off ar s.tu!'ﬁ:& envelopes swindle, Send Ssaif-
addressed st ln'.rlinmr Sbiamek, Drawer 4059,
Valley Village, CA 91607

GAMBLERS Secrets to  Riches, ﬁgn_ Pika
Puhip:al:-uns. 6841 W[rrme. Reseds, CA 51

DEALERS wanted - full or part tlmu_-_n;_ rod-

uﬂ, details, sample $3.00, Fu lisi Enterprises, Box
I!' ru:heslurpﬂ I‘? § ks

(T Win. Mow I'l'lllilﬂl first instant prite
ghllluﬁ Lattery, I‘ru ﬂeulla aml mm‘nm:ag
nadian Mone MM Box 1006,

[Adelaide Stn.}, {'ururllu Emaﬂl Mﬂn ZM

“HOW to Become Rich Subconsciously, Biblically
Oriented.”” $10.00, Ghobal Publications, Bow 32186,
Minngapolis, Minnesota 554-3!

Contests - ¢mﬁwnrd=' &0-page
Pritewinner-P,  Box ‘p?l

—SWEEPITARES -
sample  Free!
Petersburg, Fla.

STOP Wasting Munﬂ' answerin VAR
ads. 1000 offérs explained, Globe,
Louls, Mo, 63139,

_\ﬁl'l_"i;tﬁ:'lnu Consistently! Amazing  Free
Repart. Winner's, Box 41467, Eagle, CA 90041

EARN 33§ from your woadworking r-m&if 1 aid -
Il show wou. Don't wait! Rush $3.9 Lenny
Johnson, Route 1, Riceville, TH 37370

GET RICH FAST SELLING INFORMATION BY MAIL!
Complete Details ﬁ . 2 Investments
Boz 10741, Oept. PM, Birmingham, Alabama 35402

_FREE Report. Mew Discovery in Bakte Recondi.
tioning Means “Big Profits Fast." Eleclone, 7415
G-'IDEEEBHH, Little k, Arkansas 72205

"|ﬁﬁjﬂ'ii|_éirm&"'i"n lltu "FAST! Delails
;z Investments, PO, Box 10741, Depl.
M. aumm:m Alabama 3!

DOLLARS FOR YOUR JUNK. | lunk Dealers Secrels
;?IE'QM $3.00. Tesar's, Box 73, Christmas, Florida

ppartunity
-PL, SE.

Possible Ill'll'lidlﬂtl from Gowvernment

U-I Irl l Le-am etails $1. Energy Resaurce
'l'«l'estl:hemr Court,  Evansville,

_Iﬂdlnll'lt 4??1'3 i
HOW TD BORROW IN IN 24 HOURS! Details

95, 5 & 5 Investmenis, P.0. Box 10741, Dept.
i‘ _g.mrm-m Alabama 3 'm-z o

LAZY Way Big Profil—Legal. Free Details. Paul
Ltﬂtr&;. Box 126, Longweuil, Quebec, Canada

" EARM to $20.0 rinuT_uT'spn;' hlrﬂ
ll.llﬂil. Eﬂ'l'?pﬂﬂlbll“ﬂil!lm o he Strodick,
283, Wyandotte, Michigan 48192

CASH In b

| M Contests! FREE DETAILS! Tay
.ﬁnﬂ:lllﬂ., 2915 E

. College Ave., Boulder, Colorado

II.I'I' Scrap Bﬁld available uunnhlu Instructions
'I!I{E! Cramer*s Eu:hln“, Box 255, Searcy, Ark.

300.00 Week Pmm :!:nla-n‘ir Swap Meets. Fruunrl
gﬂgmi;l $3.00, CPM, Box Sacramento, CA

SECRETS o help win contests! What judges look
for! How-to-booklet $2.00. M & G Enlerpriges, Box
168, Decatur, Ilinois 62525

HOW To Make Money Writing Short Fillers, R-,un-rt
5l. EIZL Easy Mailer’s, Box 9803, 5t, Thomas, ¥.l.

" CASH Loans “'Overnight,"” 'mpn out Debts! Eﬁl
AAA-1  Credil! Fres Re “"Hesearch,"
2626300, Indianapolis, IN 46229,

MAKE MONEY BEATING IMFLATION! Get the Scoop
on the Big Poop! BMC, P.0. Box 1728, PMI,
fuamieda, ﬂlufm'nll 84501

WE BUY NEWSPAPER CLIPPINGS of Wedding
Announcements for $1.00 each. Instructions $1.
Ehnnlngs. Box 451-PM, t.llas\llm Texas ?Eﬁﬂ

APPRAISING Real Estate. flﬂt.lﬂlrl: Profits. Free
Han-rl. AAR, Bew B125 PM, Hayward, i.‘.lu H-

MONEY MAKING SUCCESS BODKLET. Contains 20
Ditferent Dynamic Momey Making Business. You can
start with little or no [nvestment rnni Part Time.
.Iu:t ﬂurntln Send $2.50 Mow, J. 5784,

St Lowis, Missourl 63121,

HOW TO WIN at Racetracks! Horses, Duf
ters! Information: Uﬂlluﬂhﬂ‘“ 4001 Ea 'flnlul
_Phucnu: .I.mnnu !HIH

OIL PAINTINGS: Get into Profitable Art World on
Shoestring. Details 35.00, HERITAGE I.Ii.l.lltil
1317-A Tompking, Madison, Wisconsin 53'-'1&

GLASSBLOWING Earn wag per Hour or More, Just
like you saw this Chiisleds, Make Ships, Animals,
Anything. I'll show ruu lr'nlel'!rtl'lllllil eu need. Ii's
easy and ipexpensive Glassblowing
P, P.O. Box 12634, Ilnrfulr. 'l.l. 23502

STRATEGY For Bargain Hunting — Rural Auctions
— %2.00. Blair House, Pultemey Square, Bath, Mew

'ru-rl‘. ]431!}

BUY SCRAP GOLD FOR PROFIT! For Complete
Instructions, Send $3.98 to: Prince Enterprises,
Box 324, Sunl_:_uq Pmn:.rhlnll 17801

" HOW TO WRITE A BESTSELLER. Free re

. King,
Dot M-C32, Box 395, Kio Grande, NJ 0B

$480.00 WEEKLY POSSIBLE! I.I-I'I-'lﬂlll Mail-Order

ﬂmﬂumh‘. “Guaranteed Program.” Interested?
F Defails:  Freegom, Box 30224-PP, Denver,
Colorada 80230

VINYL'S Where The Money Is! l"mftmnnlllr e-
adr, refinish, recolor furnifure, luggage |:ar l.up'i

ick, easy. Two small §20 J-nhs a ay you
$1.000 a month. Homes, cars, offices, remufmt:.
unlimited customers. Start samming after a few da
practice. Sensational details  Free. VIP,
Montrose, Chicago 60618,

INCREASE YOUR INCOME $350.00 Weekl
Business. Free Delails. GAK Enterprises,
1097-A, Cleveland, Texas 77327

4: DIFFERENT R _'m How to Make and Save

Sold for H Buy Direct from Publisher.

m]lruiw. Hl'fiﬂ Enttrm‘rllls Box 3478, Missoula,
ntana 5980

STOCK Hill[E'l' PROFITS — — 20p. In-Depth
Strategy and Analysis — 35,00, Imaslmenh, 17785
whitney, #420, Strongsville, Ohio 44136

WIN at Roulette, THE System $3.00. Eric-Andrew,
Box 155, Danvers, MA 01923

JOIN THE WINNER'S CIRCLE. Winner's Secrels.
Free Details, MARIAY, 13979 Mulberry, Whitlier,
California SD605.

HO RIP-OFF!
Home Business Opporiunities,
'Flhln 43915 o

MONEY s Umi'l ?uu wgn!. mm;r }B wl‘l.lt "Il
make, many fantagticall successful methods. i’wﬂﬂ.
;;R:lu Box 7127C, Cross Wwest

et
0. Box

Excelient Home Income. $1.00.
Box 283, Clarimgton,

Lames, Virginia

PROFITS FROM CLASSIFIED ADVERTISING! Booklet
shows you how io start your own business with
Classified Advertising. Only $1.00 (Refundable with
first order. E, FOFULAR MECHANICS,
UEPT. ¥, WEST S7TH STREET, NEW YORK, N.Y.

_ MAKE MONEY FROM HOME! Start your own profil-
able business! Free Dﬂill:. Patrick’'s, 912 Summit,
Downers Growe, 111, 60515

NEED MORE MOMEY? Examine over 1,000 ways to
earn it full time, ipam time, part time on wWeek-
ends! Get 5 issues of Opporfunily Magarine Fres!

Write: riontty, Depl. 466, & Michigan,
Cnicago, Bhaoz "
SPARE Time |MME" Sﬂ“ﬂﬂlﬁﬁ ﬂll.liﬂ'lttﬂ'
Pamphlet Details Mathods._ $2.00 postpaid.

Producis-PMIB0, Box 893, Oak Park, Illingis El:lam.

TURN 5,000 Na Int 000, 10
callect, 5lﬁ!lall ﬁ% ﬂ%eﬁmdm 'EOM ' Eﬂt
E74-A, Richmond, California NIDI

= {Continmed on next page)
JANUARY 1980 179



MONEYMAKING OPPORTUNITIES
(Comtinged from preceding page)

MOMEY FAST Making Household Chemical Products,
Send $3.00 for 5 Simple Formulas, Arketes, Box
14157, Austin, Texas ]I'Iil'ﬁl

BLACKIACK ., w:nnln,’_ is easy. $3.00 — Arra, Box
11:! Sulbur;r. Ma

WIN AT BLACKJACK — POCKET BOOKLET SHOW-
ING COMPUTER PROVEM CORRECT PLAY IN EVERY
mumn iz .umnmn m INCREASE WINWINGS
— $10. POSTPAID, PROGAM SUITE 220, DEPT.

m CUMBERLAND ;hmm ATLANTA,
nﬁlm 30338

RABBITS—CHINCHILLAS—
FUR BEARING ANIMALS
AMAZING Profits! 310,000 Yearly Raising Rabbits

for Wool amd Bresding. Bﬂlll%—# 1.00. American
Angora, Malta 12, Montana 59538,

$500-51000 Month plan ruslni rabbits for us.
Frn“ueull:.. White's Rabbitry, PM, Hudsom, Ohio
44236,

$300-5700 IMHIML-— Raize Rabbits, Laboratory
Animais for us ils 25¢, Laboratory Animals,
PM, P.O. Bex 2'45? Grand Rapids, Michigan 49504

EARTHWORMS, LIVE BAIT

rl:u umntuu Profitable Business Raising Fish-

We Teach you how to Reize snd

5I!l iulrltl' tbdlr Carter Fishworms, Plains, Georgla
J1780

POULTRY & GAME BIRDS

BIG FREE CATALOG, all about growing birds at
home, incubators, feeders, hatching eggs. Write:
mm; Farms, 14272 Brookhurst, Garden Grove, CA

QualL And uqmnmlnl catalog, Also booklet “HW
o Produce and Sell Quall Year Around''. Send 25¢
to; GOF Mig,, P.0.Box 1552, Dept. 15521, Savannmah,
Ga 31402 T O

999 Picture Color Catalog 51,00, “Ever hlrv.l—
You Mame 11! Swans, Peacocks, Bamtams, Plgeans,
hobby supplies, Stromberg's Pels Unfimited, Pine
River 56, Minnesola 56474

OF INTEREST TO ALL

FASCINATING ISLAMD ODDITIES tﬂlh& $2.00, F.
s Ltd,, Dept. PM, Box Ml, Agana, Guam 96510

Illl'u'l'll‘.lu HHD.I.:HH T MoCon System, MWew
I.allnl lﬁm:ﬁ Financial Freedom — $5.00.
g PM1, Box 303, HNewbury Park,

Bllilnmia 91320

“BIORHYTHM uu_n_fér" 'Er'-i'"m'ﬁnlh !
mﬂl

computed and t first
50 for each Iumi month[t Send Birthdate
"Jiim""" Rt, 3, Bex 327,

Individually

and Graph mntn{
Stevens Point, Wis.

BIG List of Tax Deductions everyone can use. u&y
0, Tyner, 7722 Highlend, Citrus Heights,

LIVE LONGER For Amazing Bookiet Send $2.95 1o
SHunlgu Assoclates, 93 Carpemter St Salem, N.J.

~ FREE FIREWODD, PLus get PAID! Complete Details,
$2.00. ). Lord, 641 Belair, Augusta, GA _5090:

RAIOR BLADE LASTS FOREVERT Mot wet, hul
MacTawish System Extends your Blade Life for
Weeks. Complete kit §9.95, Fits all Razors Gulnﬂ.a.
Schick, Persomna, etc. Includes MAC Ear's
SI.I.H-II MAC Fluld Instructions. Get Ptrfﬂl:- AVES,
Save  Money! Guaranteed! Company, P.0, Box
15473, Phoenix, Arizona BS0B0

ﬂl!ﬂ ol SHOVELING SNOW? Write for FREE BRO-
Mc 562,

gan, Box Statesville, Morth
FROFIT From Ownl Your Home. Save Hall on
Canstruction Costs Martgage Payments. Detailsd

Instructipns, Send $12.50 to:
778, Salida, Colorado BI201

POCKET Sire Read Reference iur Mnhlnuu 'I'l:h-
nicians, Draftsmen, Engineers, Hobbyists, §2.00 and
lomg SASE,  Industrial Gmphtﬂ. PO, 621,
Canlon, Tesas 75103,

SAVE Humlnrd:. aurl
For  Details
Publications. P.l!
California 34579

FREE MAGATINE SUBSCRIPTIONS! Ower 70 Different
now Available! Write: APS, 14045 South Main,
#1235, Houston, Texas 77035

ll.lﬂ‘l.‘l — ation, Pholo, etc, m«:h 255
W. FﬂP'_'!_m- Wernando, Miss. 38632 '

HOW TO PREPARE OWN SIMPLE WILL - Instruc-
tions, Samples - S$10.00. Wills, Box 42, Sedan,
Kansas 67361

HOTTEST Mew Collectible - Rare Gems! Details

Free! Taylor's, 113PM  Martin, Indian Harbor
‘Beach, Florida 32937

" PERSONALIZE YOUR MAILBOX! DURABLE 4" x 107
SIEME: Black, Red or Blue with White Luﬂtlurl?
ﬂl.ﬂ. Craft World Signs, Box B6, Gayville, South

kota 57031

How Indusiries, Box

From The “IHUH:'IIII"!I'!.
5 rl'lped 'Emlupt Wrench
4277, Sam  Leandro,

180 POPULAR MECHANICS

SEMSATIONAL LIGQUIDATIONS BELOW DEALER COST!
Mame brands imcluded, Factory perfect paimt gums,
drill presses, shop tools, chrong watches, electric
shavérs, microwave ovens and more! Semd $1.00
for 16-page Illultrllid calal ul‘ current fiquida-
tlons: ldﬂl'llﬂll'l nﬁu 8. Co, Liguidators,
3258 Minnghaha Ave. M-lmlil.. Hll'm 55408,

- IIHH'I"I'HIII- COMPUTER CHART: 3 Month — $8.00,
1 Yesr — 325.00. DFA, Box 36, lackson Heights,
Hew ‘rnrh 11372

STOP OVERPAYIME YOUR FEDERAL |MCOME TAX!
Essy to Read Report Prepared hr ermlunlll.
Money Bach Guarantes, Send §3.9 + TAXES, P.O.
Box 1654, Corpus Christl, Texas IHI'-'I

SAVE MOMEY! Cut Living Costs; 'Rldut:l Income
Taxes, Practical Methods for Average People, §2.
E:nanpreu, PO, Box 364, Allendale, New Jerisy

P‘ll:lll'l'l FROM CLASSIFIED AOVERTISING! Booklet
shows you how to start your own business with
l:lll-slllerl M:'u'trtliln l2ll'|I $1.00 (Refundable with
first order.) M. POFULAR MECHAMICS,
#‘" P, 224 'll'l:l'l' l‘.!'l'll hllﬂ‘ HEW YORK, NY

PROFESSIONAL WINDOW I:I.HIIIHI Tﬂlﬂ.l il
ﬂihll'l Chamols — %17,
l:r er. F, Thorvund, Box III Lllrbd'!nhur:l HM 1F'l:ll'

l'IIl IMCREDIBLE MUMAN POTENTIAL. Meither sci-

ence, education nor religlon have taught it. Leam
naw, §8.75. Ralph's rvices Inc,, 217 Soulh
Avenue B, Humble, Texas 77338

SAVE Buying ot Rural Auwctions, Free Gulde!
Hawhksgiide, Box 213, Crestline, California 92325

TAX deductions that can save you hundreds ol
hard earned dollars, Written in simple |lrll|.ll5l by
CPA. 32.95. P.0. Box 165, Middletown, Ml 0774

TYOU CAM GQuit sannE. “For
;J.I:ID ton  Smoke, , M
7021, Guaranteed.

JU“HHI — II MINUTE “SHORT COURSE” $3.80.
BARBER FOX, &7-M STAR ROUTE, DLEA,
WA Il!‘ll

GOVERNMENT SURPLUS

$7. Home-
sites, farming, wvacalioning, Investment opporfunl-
ﬂlﬂ “Enulrmlll'lt Land Buyer's Gulde" plus current
listings—3§2.00. Surplus  Lands, Box 19107-AR,
Wazhington, D.C, 20036,

“GOYERNMENT SURPLUS DIRECTORY!"" ... Buy
500,000 items (Inciuding Jeeps) ... low a3 2¢ on
dollar! Maost compléte information awailable —
11{!‘! (guarante IHIFI.I.II DISPOSAL, Box

§107-A8, WASHINETON, DC 20038,

1080 Surplus Army, Navy store 64 page |llustrat-
ed catalog. Send m!ﬂﬂ. IIJ 3037 ih Chark,
Dept. J-1, Chicago, 11,

ﬂrF-F-II'.‘I-II. UNITED I'I'i'l‘tl DIRECTORY

imformation send
llan, Mew Mexico

Jeeps . . $37.2211 . . 400 000 I.ilﬂm.ﬂ“ Tuur
immediate Areall .
CLUDES LANDS, &-LOTTERIES IHFMII EJ']'
IIll.:'.'IHIII'I'Il.'III.IuI.I.'III GUARANTEED!! .

tates /Great Lakes Federal surplul hi‘l‘mlﬂf
m}l’l Marshfield, Wisconsin 54443,

SURPLUS LEEPS — HI.M' — C-A-R-5 —
13.50! — B50,000 ITE VERNMENT SUR-
LUS — MOST EIIHFIEHEHS!\‘I DIRECTORY AVAIL-
ABLE 'I'II.I.!I HOW, WHERE TD Ilﬂ — YOUR AREA

3. OMEYBACK GU. — "GOVERMMENT
INFORMATION SERVICES," IIIF.II:‘IHEHI B-1, BOX
#8249, SAM FRANCISCO, IFORMIA 94109,
J=E-E-P-8 ., " $33.30 ! ., 525,000 Items! mrl
Your M‘nl How! Whera! — “Maneyback G-U-A-R
TE- 1880 Government 5-U-R-P-L-U-§ Direc
ﬁ “Buy G-LANDS," - ""G-0§l/G-Gas L-0-T-
1 u |u, Guides — 32,00, GSURPLUS,

2009-E, Syracuse, New York 13230,
[mllr lr-i

H'IIINHI.'III' HIIH.I.I:I
Seng. 3200 "sumblus " HE ﬂmui
BUILDING, Bax 30177PH, Washingion, OC 20014

MOTORCYCLES — JEEPS — MELICOPTERS —

il.l!l.’lHDIll.!! « .« GOVERNMENT !l.llﬂ.l.l! l.’lll.'lﬂ-
'r—lll'.lllt'l'l.l.cl EUARANTEE—

‘E Information, Dmﬂmnl T, Federa
ulldm] Box 3913, Springfield, Massachusetts

IIEPI- 55?40 l-lmllﬂ!!- $75.01, Tr Ewriters | 557
ats $7.50, direct from government. Directory and
surpm cmlns :LW ﬁrtlunuanrr}. Midwest surplus.
Box 401-PM, Dayton, Ohio 45401
DISCOUNT Catalog — Viet-nam Boots, Canteens,
Viet-pam  Jackets, Mnives, Jungle Hals, Packs,
Helmets, C-Rations. Send S 00 Refundable. Dixie
;1_;;!:6;!]' Surplus, Box 8149-PM, Nashville, Tennessee

0 CARS . . 01 Low a3 1- 2¢ on dollar!!
L"-IHFIEHIIIII'I‘I Il!ll‘.‘l'l.’l!'l’ hlh how, where. YOUR

AREA!! $2.00!' MOMEYBACK MRAMTEE! Surplus
America, Depariment C-1, Bw 20390, Jackson,
Migsissippi 39209,

~IEEPS 'I'ru:n from $5240 . . . Boats, Alr-
E|ll‘lt! flulmbi ES MEI'I?II“CI‘HII1 Trpewrilers, Tools,
lathing, Sports, mw Photographic, Electronic
Eﬂl.llﬁﬂ'lll-'ll Amazing Bargaing 'ﬂ|ﬂt|‘
from Government Hii-'lnnwlde , . . low as 2
dallars! Surplus Catalog and Sales Directary !.ﬂﬂ
LIIHIII.IIHII Surplus, Box 954-PPM, Muskegon,

JEEPS!! $17.00, VIDEQ nmnm much more
unhéard Low Prices — 3$1.2510  AMERICAN
_ill?‘l.l.'l- P.D, Bax 311, 'I'l'IImHII II!iluIi BO0A1

1980 GOVERNMENT SURPLUS DIRECTORY. Com-
plete official USA Hstings. Buy direct from Govern-
4 Burrlll Place,

.85, Northeast
Towell, b o1gso e Surelus,

GOVERNMENT BENEFITS

H-O-W 1.0 COLLECT T0 $112,501 | SOVERNMENT
BENEFITS OWED YOU — MEW AE EFORT

ﬂh’fm:‘r‘nﬁmu o DEPARTMENT 94.81 %
PRESS BUILDING, WASHINGTON, D.C. 20043,

VETERAMS! DOES UNCLE SAM OWE YOUT 'How to
et whal the U.S. GCovernment owes Veterans' un.
u!f you find out, $3.00. The Mail Sack

ch Bivd., Depl PMBOL, Flint, Michigan dmﬁ

LOANS BY MAIL

BORROW FROM MOME, Any amount, any purposs,
within 30 days. Competitive mm .I.In you nn
earn unlimited Income as ouwr hi““'
experience—own hours. Nathonal l.'.:m pany assist
Every way ms:lhl: Hn Gimmichs! rru Detalls:
Financlal, Dept. 1, 1145 Reservoir Avenue,
Cranston, R.1. {:29

BORROW ?m..m

MATIOMAL

Interest-Free!! Repay Anytime,
Box

Everyone eligible. Free Report; Executive PMI,

m’gzndntrlurﬂ !3!3;“

" BET Cash  Gramts—From  Gavernment. (Never

Hﬂlpﬂ] Also, Cash Loans, Al es  Eligible.
lete Intormation iEDU Refundable), Surplus
EPH 1620 K Strest, . Washington,

BORROW -unrrl t."" An ur -;."li“

indefinitaly! 'wrnm Suiclthlll Retearc ws Box

20263-AM, Indianapalis, Indisns 46229,

MEED Extra Cash? We have man

lo loan, 'Hﬂ‘ll:
Lee, Ri. 2, Box 346-D, Napolenville,

i 0350

Anpone! Credht  umisnporant. “Repsy anviimer i
c:l:dlhlr low interest., Mo inllnlhﬁmljn.nl

cosigners, Unigue “‘Financiers FIII'I- o '!I.I“ il‘llﬂl‘l‘l‘ﬂ-
tion, %2 (refundable). Spectrum, 79 Wall St.-7, New

York 10005
FIMAMCING AVAILABLE Q:I.I:IDDD ﬂnmmn " cam.
lete Information §1, Write: Consultants, 389-PMI
Linden Blvd., Brookiym, NY 11203,

“BUSINESS, Personal, Amy Loan from $1,000 to
000, Low Rates, Private Funds, Credit Un-
??Ml‘tlﬂt Write: WILLIAM LIGINS, P.O. BOX 1D0ST,

THOMAS, VIRGIN ISLANDS 00801

DBTAIN Loans: Large, small, Busingss, fﬂrs:mll
Write: Phillips, PM, Annville, Kentucky 4040

" CASH Loans and Dutrignt Grants to individuals

relused lluwﬂau Mo Collateral, :u-li?url. lmr-
views, 98% ;ftwd Associates
B-rmlrrl. NY 112

MEED MOMEY? BORROW $1,000 — $50,000. Any
Purpose! Low Interest! 20 Loan Sources Awallable.

Free Details. Money, Box 417, Vidor, Texas 77662
PERSONAL
INFORMATION, Assistance on  Amything., USA/—

Worldwide: International Research Service, Box 25,
Blue Bell, Pennsylvania 19422,

"~ FINANCE YOUR DREAMS With Government and
Foundatlion Granls. Free detalls. Tou-PM1, 432 PCH,
Hermosa Beach, Callfornia 90254,

CONFIDENTIAL Chicago Mailing Address: Business,
Personal Since 1944! Mall Cemter, 323{k) Franklin,
Chicagn 60608

COLLEGE DEGREES BY MAIL. Renowned Universities
ofter full-accredited Bachelors, Masters, PH.D's
Free revealing details. Counseling, Box 31 ?IH"[
Tustin, California 92680.

l:ll.l.lil i Im: Withoul Classes, Accredited
Degre I. Free Detalls. DACS, Box 33428,
Sellﬂ&. WA 98133

" PREVENT CREDIT CARD FRAUD. Report gzm Biron
Marketing, Box 9723, San Jose, Calif,

TIME IS SHORT! The world system will soon end
and Besus Christ will relurn. Prepare To meet God.
gﬂml;alllnllummm $1. Box 62160, Santa Barbara,

" STOCK Certificates Bought, Sold — Faver, 2766
Quaker, Yorktown Heighls, Wew York 10538

“ PSORIASIS SUFFERERS: DISCOURAGED: Write for
Free | rlant information that is heipi Thou-

sands. Pixacol, Box 29277PM, Parma, Ohio 44129.

"BIDRHYTHM Calendar - Computerized. Send Birth-
date, $10.00. Sheffield, B10183, Eugene, OR 57440

GOD'S MIRACLES ARE FREE. PAUL, BOX 2466,

CLARKSBURG, WEST YIRGINIA 26301

ci'r GROCERY BUDGET INFLATION uwm WITH-
N DAYS. DETAILED MANUAL $10.00. D-M
Entergusa:. Box 529, Manhattan, Illinois 60442

HOUSE DEBT: lena:l-ll Booulel -h'l'tlu on Price
Mortgage, Fayments L.

f Woed, 305
rman Raleigh, Norh l:ml na 2‘.!%9

"GIFT OF BEAUTY: Mew Guide to Secrefs of Youlh
and Beauty. $3.50. Stirling, PM-11, Cottage Grove,
Diegon 97424




PERSONAL
(Continued from preceding page)

BIBLE Questions amswered. Stamped envelape.
Bylon, 17167 Bentier, Detroit, Michigan 48219

FEEL LEFT OUTT Mosl Gold and Silver Colns are

off the market, For information about er Penn
where it was — where it i5 — mllm HI-H’.I
hnn‘ $3.00 to: Zarbos, Depl. 1, RL 553, Elmer, N.J.

un To Take GCharge ’a'%ga Life — Inguire:
Lite Planning lllstltl.rt! Hcl: Breesport, New
York 14816

REMAILING SERVICE

FLORIDA remalls $1.00 Each. Mithcocks, Box
201437, Miami Beach, Florida 33139 e
CONFIDENTIAL Uniisted Address!|!! Write:
g;_m-l:u, P681, Box 32, Bedford, Massachusetts
“"ROCKY MOUNTAIN ADDRESS. Writer Gurley, 2218
8th 5t. #3, Greeley, CO BOG31.
CALIFORNIA Remails, Receiving, Forwarding, Dis-

creet, Confidential. Write: Mickens, 1227 East
Grovecentar, West Covina, cllihtrll-l l'?

UNLISTED ADDRESS. Discreet and confidential.
Remall 50¢ Single. Mall Forwarding Service, 8050 5.
Main, Houston, Texas 77025

PACIFIC Morthwest Address. Discreet Remailing
Semvice. "Write: Jobal, Box 546, Woadinwille, Wa.

_mmm'mmil, 50¢. Lind, P.0, Box 35,
:n-m. fda 33531

SAN FRANCISCO Remalls 50¢. "RMS", Box 4038,
Walnut Creek, California 94596

COMPLETE  Receivi hﬂelvl% Formarding  Services,
Detalls: Hassoul Las Luces, nta Ana,
Califarnia 92705

MANHATTAM: Malling Address: Confidential, Res-
somable. Monthly Rates, Mail handied as rogquested.
Call I!Ilmtnr 701 Tth Ave., NYC 10036

SUPERFAST — TRUSTWORTHY — Confidential.
r.r:tlll Today! Webb's, Box 16369, Rocky River, Ohio

FLORIDA REMAILS |

Receiving-Forwarding. Allen,
6326 Autlan Drive, Jacksonville, Forida 32210.
REMAILING DIRECTORY 55.00. INTERMATIOMAL
REMAIL FORWARDIMG ASSOCIATION, BOX 1336M,
Hllﬂ, lll.“'.lll 96720

FREE! Remallers Llﬂln;“ ;Hln “Agents  Wanled):

Box 471PM, Atlanta, Texas 51,

TORONTO Remalis - Confidential Service. Write!
Willkams, Box B35, Adelaide 5i., Toronlp, Canada
Mscakl., .

TEXAS REMAILS, L'.n pletel cmﬁﬂln‘ttll s1.m.
Rheyan, 2805 Trinity, Irving, 062

COMFIDENTIAL Service, Write: Pony  Express

MHouse, 1391 Archer, Live Gak, California 95953,

YOuR I'I'Il|| Recelved-Forwarded-Confidential, DAL
Mall Service, P.O. Box 68, Southwiew Station,
Binghamian, Fﬁ 13803

sttt 5. s ol eebng il o
. s o

glrl: 51, ‘::rm Istand Company, Depl. |, P
x 1081 urr-dmmu St. Crolr, U.5. Virgin

MISCELLANEOUS

MABNETS, All n-pn spm-n 20 Disc, or 10 Bar,
nr 2 Stick, or B nets, $1.00, Magnets,
Box 182-A, Mdlrlﬂnw Illl‘.r nd 21133,
PUZILE Your Friends, Meeds no special equip-
E'rllrli.e’lilll h.nnmnl how. $2.00. Dox 3225, Long

~HOW | AT :uwmu {The tn {J i“w
and eal! addresied stamped lrh'l LT

24869 Boltom Hill, Veneta, Oregon 9

" ORNAMENTAL Iron Des Book of Mﬂﬁ Boauti-
ful, Practical m':i:m 1F‘millnn.n Mimu. #le.

Freée I.Jtml:urr Cunn h 3200 Wast,

B 20005, Suf LaKe CHy, Uah 84125
FIII'I'I ll Seal }n pllm: .l.ll 1.1.“& I;lrmilu;
itional 10%

m]. name res hll
nyes, nnh ’cﬁd h g’n gn.nm
lll:lullldllll. ﬂoﬂdl

“IDENTIFICATION CARDS. and far infermation. 929
_I.Irlhmr: ty l.u Ber |ﬂl, CA. “H

~ ARRESTEDT! Know Your Righ
cer c-rrin MIRANDA ﬂ'r & E"r’ P-.:‘:.!ﬁ EE:
Avallable To Carry or Giff. lnnuul‘tn Cradit Card.

onl
Al uanand, oo, PO. o Mot .
PHOTO IDENTIFICATION CARDS . . , Cerlificates
Hlltl:l!.. Box

J.“_PK_‘U“{?IHTIIDH llmrll ;i

TUBING: Vinyl, Latax, Neoprén .
t:":n“n uuim 'm».,,' an gt E?L‘:t" .E:E na

“WiN ﬂilﬂl llllll.llll- 'CAMES! Blackjack, Craps

Roulette, Slots, Keno! Info i
4001 East Fantal, Phosnix, Ari m ﬂ‘uﬂ“u"_ﬁ W,

QUALITY all"ru-ium serious, comic/award
Ec:mlll' I‘rwfl. five/ $3.00. Documents, 2032-A W,
1 r

letters, 177x11% frame. Only ; 395 phu
and I‘Ill'ldll.:'l.‘li'l Frie brochure, C. I.Ir.
Box 1129, Wheatan, | Illirloh fﬂ}l!?

MIXON TO KISSINGER! Identical | im_ﬂﬁn‘ﬁ
ULetler of Resigmation”. Rush $5 to: Alvah Healy,
Bm 3'."-5 I.'Iculu.dl CA 92054,

DIAL-A-WISH and make EVERY wish come true,
$3.50. Stirlimg, PM-11, Cottage Grove, Oregon 97424

IDENTIFICATION CARDS ... CERTIFICATES. Free
S-Imrlli. Documents, Box 56847, EI  Monte,
Call urnhl 81731

FIFHT Inflation! FREE Furmiture — Lumber — Toys
— Food —- More! Booklet pinpoints how, where —
ﬁananu Hawh, 169 Shelbourne, Rochester, New York

BAR SIGH: Beautitul S inch die cut wood grain
Josiage

|
“"ll Er:‘rgtk:‘lt !'r-;-:l:lhuapi:-t hl s

hew. One
“Autharity™, Iur 423, Statiom I, To
M5N 215,

llﬂlﬂ Stoy H'I!l -bll:l Guarantes,
Parkhurst 1118 1.I|'|I.ﬂ Penn, Wilkes
Barre, Piﬂ'li]'lilll'lll liﬂll

FLOWERS, PLANTS &
NURSERY SUPPLIES

LEARN Flower lfﬂlliﬂ%mﬁ Floristry. !t-lrl busi-
ness or hobby. Free rmation  on ““I
course, Lifetime Career Schools, Dept. BEI.!- 225
Barry Avenue, LIII- .l.rl“lu c.lilnmh 90064

LEARM Landscaping at home. Fres booklet,
Lifetime Career ‘FI A-T83, 7251 Barry
h.l‘l‘l.l‘l‘. m lml‘i. Cal Bl'ﬂll m

WORLD'S Smallest Weather Staticn.  Indicates s
clowd cover, temperafure, wind, precipitation. $6.95. GROW Glnuu' m Pound. Have Seeds, Roots,
John  Pape, ]{Hp Springdale, 1‘: s ||-|:$,,li GA Goldenseal, Full Information. K. Collins, '|'m1i lowa
3109 52350
WANTED—MISCELLANEODUS WINEMAKING & OTHER RECIPES
WHIZZIER Monarch Motarbikes & New Parls: WINEMAKERS-BEERMAKERS . . e Su cata-
Garton, 5th & Vine, Millville, New Jersey 08332 In% :::"pzfu Emnmﬂﬂ Gnrllmmtll h-: Eg?lﬁ-ﬂl.
il nciaddd chalfirrioy i A i
ﬁtm.g usm" F:;ﬂ“Fm "I'Im:“ \Jl:ahlulm HEALTHY, Nutritional undy recipe, Eu "D;IT
wanted, Ores  assayed. Frese eircular esale -
Terminal, Norwood, Ma. 02062, l:i:ll.li Hlﬂ} B‘milﬂ Milmli. lﬁ' 3?
BUYING Tumgsten Carbide, Top Prices - Poley's MAKE BEER, 'I'I'IM Lllluurf Free t‘-lt-llu:,
mw:t-% 51':‘3“* ,L’“" S| Minges, Battie Creck,  Bacchanalis, Box 1PM, Dartmouth, MA 02714
e [“] 9 _40”' WINEMARERS-BEERMAKERS —Free GI“III ast
'I'IHIIIIH E!ﬂllﬂ T1.H1 tltrl Ir‘tinlum Tanmtalum, Service—Llarge  Selection;  Kraws, ‘?TIFO-I.,

Sell to consumer, Walker h!ulur;i:.ll 14111
Schaefer, Detroit, MI 48227, Toll Fr" 1-B00-521-
B4B4. {In Michigan, 313/2730500 collect.)

FOR SALE—MISC.

COLLECTOR'S ITEM—1936 McMurde Silver Radio.
Details: Floyd Day, 243 Via Socorro, San Clemente,
Califernia 94672

HUGE SAVIMES. Eliminate dealer mark-ups. Free
Trial,  Batteries wml-luh. Terms  arranged.
Lioyds- I'MIL Rockierd, 1l 'EI.IN

FREE HEARING AID H.I'I-I.I:Ii —Save ¥ w——nr maill
Write: MO T RS," A530PM-1 Langdon,
Sepulveda, CAL 91343

TRY before buy! Rhodes Mearing Aids, 132-0,
Broskpert, ILL rggﬂ : "

TOBACCO

MAKE Pipes. Information: Pimo, Inc., P10, Box
59211, Chicago, Nlinols BDESE

FREE SMONER'S CATALOGM! write: V.5.0.P., Box
J373IPM, Granada Hills, Californla 81344,

SCIENCE & CHEMISTRY

LASER PLANS — Five For $7.00. Catalog — $1.00.
l'mn.. Box Iu HH'HL". Illinais 61443

I.INIIWI'I' “IIINHII-. Glassware - ﬂ-pplrl'lll
Catalogue $1.00, Deluxe Scientlfic, 5. i
Siflﬂ Manitowoc, Wisconsin 54220,

LEARN tn 'Prn:luc! LI.I-IIIIII..'I‘IIIHIA shows,
Exciting New Medium, Fintlsll:lll Profitablal Com-
leie How-to-Book and Mailing, Practical Uses.
-fi' 50, Laserama, 1134 W. wmlnllnn. Chicago,
Ninois BO607

FORMULAS, PLANS, ETC.

YOUR FORTUME im Moneymaking Formulas! Thou-
sands available at bargain ﬂcn-—mlnul'l:‘tuﬂut
secrets—aasy mone mllhndl—dli.ll L oo
I-und-nHlI]u- GWA3, 193, Brookfinld, Wisconsin

I'Hl I'II.'NDIID .HEII.'I' Fll?lllﬂ !IDIHIE'I' Ni.
MULRS, $1.00. Distributor, R7BGS, Milton,
Florida J25MD,

SPECIAL SERVICES

INFORMATION ©On anything., Ferguson Research
ﬁﬁi;llltl, 50-15% side, Woodside, New Yaork

FMIITI FROM 'ﬂl.l.“l"“l ADVERTISING! Bookiet
shows you how your own business with
l'.lhl-l!ilﬂ Murlilintn nuo (Refundable with
Hll ufﬂ!‘r";! H. E. KAPP POPULAR II:L'IIIN!H.

|nﬂ!prnu-rh:-, Missouri 64053,

I'iDll[ Practice of the Brewers A
sie:tm Srwlcu Corporation, P.D.
ﬂarrn VA 2350

WIMEMAKERS !Hrm-her: Free illustrated cata-
of H-Illg"“ Semplex, Box 12276R. Minneapolis,

llnruumt.l
y in Three Mours. $1.00 SASE. IPR

MAKE Bul Jerk)
Erﬂtmﬂnh . Elizabethtown, NC 28337

nmcun-l.ﬂtm 101 Delicious thipﬂdl
F'IIII!I:uJ'- ZUI.B% ii'lltrml'l1 Evanston, lllinols 60201

“HEARTY Beef Vegetable Soup Recipe. $1.00. Soup,
P.0O. Box E?S, Manahawkin, New jur"} IJIDSI.'I

FREE ENCYCLOPEDIA mnum:ung " Bearmaking,

Supplies, Equipment Ingredients, i Industries,
B PM:F"SE Rochester, New Yaork 14 15

Euu ?‘m.

BEERLOVERS! Brew American amd European Beer.
Complete ||.|1l Etﬁl.llmlﬂt Supplies. FREE detalls.
Duana  Import 508 Canal

rtment PMI0A,
Street, Hhi 'rurl Il. 10013

TWENTY famous  International  Recipes $.00,
D!Hlu;l Box 2?! PM, No. Palm Springs, Call mia

Balioon Fruit lulce Jugs
Se231 5. ogden Uteh

WINEMAKING — Usin
— Recipe $2.00. Black
B4403

r own. Delicious! Inex-
wer Goar, Box 25003M,

BEER LOVERS — MBrow
E.I'Il.l\‘lr Free t‘“gé

nsing, Michigan 48

50 WAYS To Fix Delicious Hamburger Entrée
Cheap! $2.00 — Cheap Eats, Box 748, Brunswick,
Maine 04011

HOW To Make Delicious Beer, Wine and Soil Drifnks
at Homae. Simplified B inners Manual explaing step-
:tallll! 'I'I'Invlrnlllnl it Illll.lrll Fully Illul-‘trlt'ld
Discover unique iur:mtn recipes. M 5 Hii
ment rmdld mrmma deflicious.
Fuhllnhhnt. PMLADZ, m
Vantura, Calll, 52003

llll-ﬂllllﬂll:lﬂ Supplies, 38 Imported Malts
Free Catalog. Wine & Brew Hobby, P.O. Box 1BGE,
ultntuvm. a, :I.Il

EVERYTHING For Wine, Beer m-% lim Dandy
Sales, Box 30377, Cincinnati, Ohio

*‘IH«HIII.IIIEHHHMIIIE Sugplln-. Equlpm:rrt
Free Cata Wine Hobby
Graanwood, 01880,

FAVORITE Wine, Beer and Ligueur Recipes—34.00,
OTE, Box 1058, _I_IImIIIM ﬁntlﬂ?: I.IH 2‘!‘3"

VEGETABLE $3.00. OLD Fashioned Recipes,
P ﬂ lda. H-d-?ﬁ!. l-rtltr. Flnrbd.l 133
W’llﬂl-ﬂm H!l'l' I.D.I.ﬂ Hm 'I'I'ljr lur Hlm-

burger. Recipe $3.00. P.0, Box G614, Kenmetl S5q.,
PA 19348 (cc)

BEERMAKERS, Wi K Free Catalog, Recipe.
Fimest In udl?' rm'ﬂlllﬂrll'li;rll1-“3.v||-||lll: nﬂl.‘tgl

'l'l'S‘t

4 WES BTTH STREET, NEW YORK, W 784M, Chapel Mill. Nerth Carollna 27514

BETTER HEALTH BURGLAR ALARMS &

HOME meun
.E""""" 1:1'§m'ruf: : d‘:‘.ﬂ.""_i' IM&':" mf WHOLESALE Supplies, Catal fundabie),

L] |
anila, Phillppines. " ENin, 161-P Bonad, cnr l_1utllnll Mass. ass, bigy
MAGIC Maul — 25 Recipes, Smn for Frult'n ULTRASONIC - 'il'l Perimeter. Quality Selec-
¥ tien, Catalog $1 Bnt 7881), Colorads Sprin

Hﬂ}lﬂ;ﬁ Fish, $3.00. P.0, 1598, Lahaina, 0N, CHm ! ¢ s,

STOP PAIN and most llinesses Immadiately.Na-
turally. Free Information, Stirling, PM-11, Cﬂt:llli
::nm. Oregon 97424

W To STOP SMOKING.
511!. Kansas City, Missouri 64132

ml $2.98. P.0. Box

BURGLAR ALARM — lnupmuu Protection Bulld.

— |nstructions Hm S: enti

[ fic Ltd,, P.0. Box
15482, Tulsa, Dklahoma 7
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LOOKING FOR IDEAS ON HUNTING, FISHING, CAMPING, BUILDING, TOOLS, ETC.?
CHECK THESE LISTINGS. THEN USE THE COUPON BELOW.

WORTH WRITING FOR

201 Making Pictures Photo Experiences
s Optieal Co, walel ke voin 8o know bt the pesrlormaner ad
sersatility of thesr OM models and other 35 mon. cameras. Two infonn-
tive Teochiires are loaded witl details, ineluding specilications aml come-
poment featres G cach mdel. Froee

202 Working 'With Wood

lerae's  25%-pagie eatabog ol wooderalting tools. ostrated o Goll-oolor ane
lhn l-]|iwr|~., ubinfes . Laary img sk, L::uilu FRCT VT AT 38 1T Tl:lﬂ'\., swis ]l se-
sz Dobts el otlier itemms fin Dol cradtsman and holibwist, Froom Coreenles
Towal Divcision of Ex-Coella0) Corp. Froe

203 Chimney Cleaning By Magic

Yana ganr kewepy vonir chimmes aod stonepipes clean and <ibe, Blak Mage
Climmes Sweeeps tells vou o to o this and oflers infaemation alst its
Dyo-Tt-Yomrsell Cliimmes Sweeping Kit, Froee,

204 Put Some Wildlife On Your Wall :

Tl 1980 Bewmingzton cabendar s lere, 108 Been Ameviea’s most |m|:|l|:l1
Wikillbe calendir for vears, 12 handsome Tell-color prints, soitabbe Tor
Traminiz. embellsh this spheal-bonnd cadendar. Bt measiures 14" = 230"
8450

205 Put Yourself In The Pilot's Seat

Hestan Wy siveraft tells von how vong can it ||1.'|I1._'u|jh.'| vin v lile, ] i
Scorpioi 153 Helicopter can b asied Tie ok or play o aned yom ean
]--ul.ln! it yonrsell Complete information packige deseribaes design ail
pedurmamee leatores ane ontlines the listory of vertical Hight, S0

206 Arrest Those Heal Stealers

sonall esterior eracks wd tages that can exist even on well-builtamd well
st lateed Dovivres o ineeease vonr beating bills, General Electole Silicane
Products offors an inbormative Taodklet soggesting it the simple job ol
el kinne cun stgnaBenntle stop dradts and rediee Deat Toss. Lists the com-
o andl olten-overlooked heat stealing troanbile spots, and deseribes te
features of their silivone caulks, Free

207 Keeping Up With Home Upkeep

Yoo can beat nflation by doing many Fentuner ree il et g
prvjects vonrsell, Thnts lor propuring sudices aelore refinisliing, redec.
anratinng el applving new fooe ol wall coverinegs wre contained o 32-
pragee, Fulby-illustratesd Booklet from Savogoan. For thier prersann wlur waits
Lo sevomplish esey-to-clo hooe and vepade progects, X

208 Who's The Fairest of Them All?

Whien it comes to mirrors e caes and tricks, ROBERK would like von to
docide, Tere's o 12pugge, color beochure that pletures their ecomplete
B, QL tvpes andd stades, ineliclingg replacement, sport and wtility mod

el Froee,

209 Got a Ceiling Problem?

Before vou huv a cedling, vou showld know Dow 1o seleet the el
o and what's availuble, Full-oolor brochure illustrates sewest suse
peeticdestd unel tile coeilings and inclides information on installution methaeds,
Eljllin:_l‘llﬂnh'. lighting fixtures und sccessories. From Armstrong Cork
Ad F L.

Popular Machanica 1/80
Box 1718, Sandusky, Ohio 44870

Pioane see 1hat | eceve Ihe #oms chocked bilow

210 Opportunities Knockinq
Vinnd Ddustricl Proghicts wonsled Bk vons to Lave complite infornetion on
luiwa v cun shiErl voiir own [abisitiins it t||I§.| reprr. resloralian, unied
revoloring. Learn ahont the part-times aned caneer aportunitics in this

fieshdd. 25,

211 Not & Lemon In the Lot

1"k any pulen Vo want ., L s lomng s ils oranee. KUBUYTA™S wany ol
pikine 10 ey B clioerse o brctor is b paint e all orange. While this
Finmits codow sodeiction, KUBCYT S waonilal Tike vises tor kool it olFers more
mobels in the 12 10555 hip range ean anvone olse, Inforonatine brochre
dleseribes theon and their applications, Freae,

212 Enter the Quartz Age of Photography

Blore's thae Ltest eles elogueent in plctograplo from Yashice, The Contas
138 Quarte, Shae first camneran biose Ui gpairte crvstal o comteal all time-
velated camera linctions. 16 paee, oll-color Teochnre eaplains lose this
new cannmvera svsten works, all ity features amd acvessories, Frise

213 Fireplaces Can Save Monay

Fhanedy Daosokbot elesserilies v tor izt Do st Teoi vonr Broplioe, where
tar el Biresweoed s swliat tvgres of ol are Taeest fon Do Froim Theer:
elite Corp, Frew

214 Teol Be Or Not Tool Be

|"'|I||!|.-i|f1|\!r.'|l1'l:| |;'|::|||I| :':Jl.‘l.]l.:l_'ﬂr |'|11'~.|'111'-. l-mlw. i 1.1.'1nl|i.| rn.d-.:- iy
Crraftsonam preond. Planes, bits, vises. s and Danddames are just somae of
e bowsls showans, From the Fine Toal Shoge Free,

215 Flying Fun Machines

st neatinng vnew afreral® con can By soatlt o palot s lieessae, Singlhe seat-
e Hliat e eross Letween lang ghishers and Tight phames, eroise at ap to
SSmphaned et 55mpez. Tapres arad aceessories are deserilod in o 96 page
catulog Treen Ulteadighit Adreralt Groonp, $1.85,

216 Popular Mechanics Cold Sleuth

Hlere's o Wity Gy il vone energy oosks ugs b 25% . Caolid Slesunthy ]|¢'|]h vl
Tosieatee thmae o Teaks i vone howse wlvore fuel dollars paonr ot Features
a spevially designed thevmistor et veacts instantly o changes inoadr
Beinperiature s sontatld s DVROME o o deigreer, S27.495

217 Foam ‘N' Solutions

The €1, Chiessmicul Comnpumy offers o roclore on thermal wnd aconstical

s Latieon '1111lltllll'|'\., visdpigt fown, DenBosgppanaitiom invelinelees .||||_:||'l,~.|tim| Len esevinis

IIEII:'H'I-N ar residential jobs on Tuth new constraetion and  retrofit,
rie,

218 Fun-Filled Catalog

Sew, world Ermons 1980 cutalog of 190 hard to et mwveltios, jokes,
tricks, hoblies, sports, sefenee, eclectronies, models, gadgets, bargains
and many more, Hondreds of thines voo never knew esisted. From Jobn-
s Smith Co, 108

219 Learn Glass Etching

Coloseful beochore lusteates how windows, mirmors, patio doars, china
caldmets, ete, can b decorated wAdth permanently etehed designg using
the mew vasv-ti-use ARMOUR l-:"l'fllpl“” lass etehing method, Yoo do
ot hoave 1o be an artist to get professional results! ARMOUR
PRODUCTS, Frove beochure

This coupon Expires March 31, 1980

£ 201 [ 205 $10.00 [ 209 0 213 .!-: 216 $27.95 Total money tor priced ftems §

0 209 Da7ase  Cot o D2issss D 218 106 Service Charge § 3
[ 204 $4.50 [ 208 0212 0 218 Total money enclosed §___
Tolal ibems ri 1]

Mama (Pieass Pring)

Address

Toum Staa Zip Code

(Prase sand cash, check of Money order made oul o POPULAR MECHANICS Mo slamps, paase. |

Note: Popular Mechanics processes

r requéests for the above information and forwards thase Ihgl.lll’lll to the organization making
s,

the offer. Each company mails the I'H'Ic;lﬂﬂ irectly. Your order will be on its way o you within 90

T r ey e n e O O R R
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PUT IT TO WORK
FOR YOU.

TOUGH CHEVY VANS. Built tough for big loads. And for long [ eaestue est i

items of up to 174 inches. To help get those big, heavy loads aboard, it has 1 7 2 4

a sliding side door and a rear door opening that’s bigger than the nearest

sales competitor’s. Best of all, Chevy Van is tough about fuel economy. | st
Puta tuu%h Chevy Van to work. Il do the ]Ub Available in both 110" ;;;;\;;,-,_“

and 125" wheelbase models. Many dea]ers can arrange leasing, too.

nr
;'.

GM-built engines

;:lmducud by var-

e bl—' M%w-lh

vu'm'ﬂlaler for dulalls

BUILT TO STAY TOUGH



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

10 mg. “tar". 0.9 m. nicoting a. pe cigaratte by FIC method.

E197F R. ). Reynolds Tobacco Co Rich Taste-Low Tar

“Taste Reals new golden taste!
Richer...mellower than before”

Real’s new golden leaf tobacco blend does it.
Tastes richer... mellower...more satisfying.
A taste that'’s pure gold.

The smoking man's low tar




