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Warning: The Surgeon General Has Determined
That Cigarette Smoking !s Dangerous 10 Your Health

Wherever the music
is hot. the taste is Kool.
At any 'tar’ level, there's
only one sensation

this refreshing.

Onainal Low tar 2 mg




Everywhere vou look these days, it's
E600) for a transmission job here, $400
for engine repairs there.

It's gotten to the point where even
the remote possibility of major repairs
is enough to worry anyone.

Until now.

Because now you can cut those
warries down to a more manageable
225. And keep them that way for up to
five full years.

Introducing the Ford Extended
Service Plan—for purchasers of Ford

or Lincoln-Mercury cars or light trucks.

Here's how it protects you.
The Extended Service Plan covers
thouzands of parts, including major

gk I £
Now you can shrink a $600 car repair down to $25.

charges, except a small $25 deducuble
each time vou bring vour car in. No
matter how many different covered
parts need to be fixed.

Which means you can go 1o any one
of 6,500 Ford or Lincoln-Mercury
Drealers across the U. 5. and Canada,
and the most you'll pay is 325 for any
q;rurF-l‘PrI rERAIrY

Thia One

| A BRA T

UURT-3NO-SWi6
Ask for the Extended Service Flar by
mame. [s the only one backed by the
Ford r Company,

repairs. And promises no parts or labor  Gef it together—breckle up,

Ford Extended Service Plan @275




Mobil il costs more thanValvoline,

Quaker State and Pennzoil put together,
because of the way it's put together.

This typical mol-
ecule in Mobil 1" is
the reason why
Mobil 1 lubrnicates
betler, cleans bet-
ier and protedis
your engine betler
than conventional

:‘.|_"_,||I'|-'| ke Mok 1

Hy'CinooDn. iCHTes

oHscan

Conventional
oils ke Quaker
State, Valvoline
and Pennzoil are
made up of thou-
sands ol differant
molecules ol
widely varying size,
length and shape

Whenever your
engine gets hot
the smallér mole-
cules can evapso-
rale while some of
the larger mole-
Cules can oxidize
and stick 1o engine
parns

Mobil 1 mole-
cules are “custom |
Buill” to just the
right length
andshape so they

fthetic|

Saves you §as@nd oil change

slay hguid longer
under a wider tem-
perature range

Infact, Mobil 1
will keep protecting
your engine up to
500°F above and
il help get you
starled even down
at 35°F below.

And Mol 1's
special molecular
composition |s also
the reason Mobil 1
Saves gas com-
pared (o conven-
tional oil and won'1
need changing for
25,000 miles {or
one year which-
ever comes first’)

Sochangé to
Mobil 1. You cant
find a better motar
oil. and you can
bal your molecules
an that

Al oF 85 Feoled Mew o

et | Clrm WAty H e
Fiores Dlipsss| o g, oo

Mokl Bl The oil

that soves you gas
And more
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On the cover

A radical new concep!
far building this
couniry's lirsl true
heawy-lift helicopter
comes from a designear
known bes! for cne-man
modals. Stary on page
172 iells how scaled-down
proftatype was built

tor a giand that

will carry 160 tons

—PM painting by Ed Valgursky

Mehamics

SEPTEMBER 1982

CONTENTS

VOLUME 158 NUMBER 3

INTERNATIOMNAL EDITIONS: CARIBBEAN, MEXICO, SOUTHERN HEMISPHERE

Special features:

Automabiles and bikes
14 Imports and Motorsports

On the threshold
of nuclear fusion
With lasers vs. supermagnets,

two divergent technologies
race toward unlimited energy

20 Deiroit Listening Post
35 Saturday Mechanic;
Timing your engine for
performance and economy
40 Car Clinic
50 The PM Garage
60 The high-mileage files:
How to squeeze 50 miles per
gallon from a Volkswagen

86

U.S. mini-pickups
beat the imports
In PM drive tests designed

to wring out small pickups,
domestic entries emerge an lop

pickups vanguish the
imports

90 FPM Owners Report:
Pontiac 000

82 PM's long-term car lests

Home and yard

82

Auxiliary heaters—
how safe?
UL-raled models offer

good protection, but misuse
by consumers is a real threat

52 Appliance Clinic

58_Homeowners' Clinic
64 A collapsible leal carl

you can make
100 How to put any shelf
anywhere

132

Science and engineering
32 Science Worldwide

All about shelves

Evarything you need (o know
1o build shelves for any usa

TT_Tha truth about robots
B6 Fusion: We're harnassing
the power of the H-bomb
171 _Body's own filter material
replaces kidneys
173 Another u:aharg try

100

Logo: The newest
computer language

Versatile programming tool
is the easiest one to leam.

in Japan

Aviation

172 Airbome oclopus

173 Meantime. back at Boeing . . .
if4's wepipe

96

Complete plans
in this issue

You can build PM's beautiful,
old-time harvest tabla.

Boating and ocutdoors
B_All Outdoors
83 The fastest boals on water

Photography
28 _Photo hints

104

HOME ENERGY GUIDE

109 Cover

111 Preseason checklist: Get
heating eguipment ready
for winter now

122 Caulk: Fusl savar in a
ube

126 PM editor warms his shop
with the sun

132 Auxiliary space heaters—
I'mr sala are 1ha'y?

losing heat

148_Get more heat from your
fireplace '

151 PM looks at a fuel oil
delivery metar

151 MNew energy-saving products

Shop and crafts
29, T4, 75 Hints from readers
46 New Mow for home and shop
54 PM Workbench

grinding/carving tool
73 PM locks at tough little

reciprocating saw

104 Table fit for a harvest
banquet

108 Workshop Minicourse:
More aboul clamping

194 PM looks at checking
cracks in metal

Electronics, radio and TV

10 PM Electronics Monitor
86 Now your kids can teach
you to compute

Every month
6 Letlers
16 Motes from the Editor
25 PM Briefs
171_Technology Update

Worth writing for

Looking for more ideas and
information? Sae page 143,

TO READERS. Popular Mechamc
qual mmurmmumm
red products or reader-Dull progects resuling from plans published in 1his magazine.

rcs publishes newsworhy products, Iechnigues and scwnlific and

technalogicad developmants, Dua
Machanics cannol assuma responsbilty lor proper application of techriques or proper and sahe

pmmmmnn
tunchioning of

FOFULAR MECHAMBCS (1555 (0243585 ia { hlllhe-d mwnthly by The Hearsi Corperation,

234 Wt 5Tuh Strewd, New York N.Y. IN‘I.I.I
--mm-.l]l!?fwm ur; $21.97 for
.00 for each year. Secomid-cliaes

lld l
uﬂ-ul. Authorized as |J|.'1:'|t'm‘l-1.'|l|1|.“.“..|rIll 3

ol i h, -l R Ltk Pl
E‘F""‘“ mdume 20, 1930 "%’F;h,rn..'&.'.'h'.'l'c:;.'?m'iﬂ Fights resarved, Printed in

Mexico, June B 1B50.© 1

Moimes, lowa

BUBSCRIPTION SERVICE: Popular Blechamion "El!l“l‘ will, unn recuapl frum ila readss
ull & cemplete mew or renewsl sehmription order, unide it ol

Ewn :l'!l.l'l- Cansdn inoi

ML{EIH send mddress changes 1= Popislar Mechansen. PO Box 10024, Tes

Fubseription prices: United States snd

ull other countries

L ‘I'r'-' ‘l"rrh il Mg:unnal mﬂilr.t
bl".l.lrl.n:rﬂl LaWE, & e rn.

et [Ecw ut Musicn P B |

lahel when w it

ot beisd wighl

U'pe this address
for sabseription
wrders & inguines

riuks Pulf] R e B R Lo

I:ﬂru-wdi the I'Iﬂ-l:-eup:- delivery elther to the Postal Bervice or aliernaie carriers wathin sz Lo
welve weeks. If for some reason thie eanned be dene, you will be i:‘ rumplly metlifed of Ui
Illl\.'uL date that will begnn youar subscription, with & request for sny
v have nmurnmu' our order. Messe address all sich ertders U ws &1 Popalar
nimes, lowa S8, # Should you have aeay
lqr!phl;lr] m.- -n“- Jean fisrrs, Custamer Servics Departmenl,
Fux J008%, [hen Moinun, Trws 30350, To assure quickest servics, please emcisss your mail
Lo 6 oF renew g Yout subseriplise, ® Henéwal srders musl be rece
pries Lo sxpiralion Lo assare continued service.
Fu!‘t l..n.H. MECHANICE

0, e 100064
Dies Madnes, lowa S2006(0

rihar inalruclioas yuu
hhnses,

bler with your sk
pralar Meshanies, PO,

P"LIBTHMTER Flaass
{ aend pddrens charges Lo
Thia adidreas

Downloaded and transformed by the Michael, UB3ABZ

SEPTEMBER 1982

3



4

Thar’s the reaction thats made

tfyou're

still drinking
whiskey

on the rocks...

it's because

' you haven't
tasted gold rum
on the rocks.

Malke sure the rum is Puerto

Puerto Rican Gold Rum one of the Rican. The people of Puerto Rico

most popular and fastest growing
liquors in America today.
Any way you try it, Gold Rum is
a smooth alternarive o bourbons,
blends, Canadians— even Scorch.
Enjoy it on the rocks, or with a

dash of soda or your favorite mixer.

The first sip will amaze you. The
second will convert you.

have been making rum for almost
five centuries. Their specialized skills
and dedication result in a rumof
exceptional taste and purity.
No wonder over 85% of
the rum sold in this country
comes from Puerto Rico.

PUERTO RICAN RUMS

Aged for smoothness and tast

ot frge -~ Aumes of Puseno Fgo  /ecipes. wille: Polrio Fican Rums
Drapt. P, 1290 Avenua of The Amencas, MY WY 10102 & 1860 Governmart of Puscto Faca
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Introducing the Monroe Gas-Matic.

The first American-made shock with a cushion of gas to stop small car bumps.

Small car America, say goodbye 1o tar
sinp crunch, pothole slam and all the other
nasty bumps you've encountered on the small
car road of life, The new Monroe Gas-Matic
is here.

An advanced small car shock Ieaturing a
special low pressure gas charge that works
like a cushion against bumps, potholes, ta
strips and other road hazards

In fact, we're so confident Gas-Matics will
give vou the best small car ride vou've ever

had, U.5. or foreign. we'll even make vou
this pronuse: Il in &0 days vou don’t agree
Gas-Matics give vou the best ride ever,
Monroe will replace them, at no charge, with
any comparably priced shock.”

Sa il you've been leamming the realities
ol small car ride by the seat of your panis,
put a little cushion between vou and the
road. Get a set of Gas-Matics from vour
Monroe retailer,

The bump stops there



LETTERS
TO THE EDITOR

Battleship debate
Referring to your June "82 cover sto-
ry (The Born-Again Battlewagons,
page 73), I think it's a waste of tax-
payers’ money to reactivate World
War 11 battleships that were de-
gsigned mnearly half a century ago.
The coste for their logistical support,
fuel and personnel will be stagger-
ing. And a number of smaller vessels
will be needed to screen and supply
these huge dreadnoughts, thus fore-
ing normally offensive warships to
be used purely in a defensive capac-
ity.
E. GRANT REES
IDAHO FALLS, IDAHO

Your battleship cover depicted
only the glory of war and none of its
horror. Let's have peaceful subjects,
please.

JOE MITCHELL
PORTLAND. ORE.

No one enjoys the thought of war,
but it's necessary at times fo examine
the means of adequate delerrence.
While the battleship question will cer-
tainly give rise to legitimalte debate,
it was precigely for reasons of econo-
my that the Navy proposed the reqe-
tivation plan, as our article pointed
out. Refitting basically sound exist-
ing huilz with modern weaponry iz a
way af getting a strong navel deter-
rent at just a frection of what it
would cost to build new ships from
acrateh.

High-flying achlevement

I found it thrilling to read Kelly
Johnson's article on the SR-71 high-
altitude reconnaissance plane (The
'Blackbird' Story, page T0, July "B2).
This awesome technical achieve-
ment should gratify all Americans,
especially since the great effort and
cost produced a peace machine—not
a war machine.

If those who stage “peace walks"
want a worthy objective, let them
campaign for the 260,000-ton forging
press that Johnsoen wants and our
country needs.

KENNETH BROOKS
VASHON, WASH,

Kelly Johngon, who headed up the
SR-?1 Blackbird program at Lock-
heed, pointed out in his article that
the lack of adequate forging presses
had seriously hampered our work
with such eritical metals as titani-
um—a lesgon not lost on the Rus-

glansg, who have much more powerful
presses than we.

Four PM desks—wow!

In your September "80issue, you fea-
tured plans for a clever child's desk
(Build The Art Desk That Never
Runs Out Of Drawing Paper, page
98). Since I have three grandchil-
dren and another on the way, [ set
up a mass-productior. operation and
made four of the desks at once, two

Mass production: One offour PM art desks
made by reader Amold, with young artist at
work. Note second desk in background.

of which are shown in the enclosed
photo (above).

The desks were easy to build and
are well liked by the children. Inei-
dentally, I had trouble finding the
rolled poster paper you specified,
but discovered that plain butcher's
paper, readily available in large
rolls and inexpensive, makes a good
substitute. This might be a help to
other readers.

IVAN L. ARNOLD
TIGARD, ORE,

Thanke for the helpful tip and the
appealing phote. Forothers who may
be interested in constructing one of
their own, photocopies of the desk
plans are 75 cenis from Popular
Mechanies, Boxr 1014, Radio City
Station, New York, N.Y, 10101,

Inspired by dream garage
My compliments on your article How
To Design And Equip Your Own
Dream Garage (page 126, May '82), It
certainly was an inspiration to all of
us weekend auto mechanies,
EDUARDO ROJAS
WEST COVINA, CALIF.

Ripped off, but wiser
Your June "80 issue had an excellent

article on avoiding solar gyp artists
(Don't Get Burned By Solar Rip-

Offs, page B4). Unfortunately, it
arrived a few months too late to save
me grief, but confirmed what I later
found out.

Shortly after my system was in-
stalled, I discovered it was shutting
down long before it should, then
couldn't be restarted until the next
day. The dealer who installed it was
no longer in business (naturally).
The manufacturer admitted it wasa
problem they were having trouble
with, but couldn’t help. Now we're
into the third year and still have the
problem.

It pays not only to pick a system
that's earned a good reputation, as
you pointed out, but also to monitor
it closely after it's installed. Only
then can you be sureit’s functioning
properly. :

FRED H. MAILLOUX
NORTHAMPTON, MASS,

Wing-walkers immortalized

You did such a great job on my wing-
walk adventure (Anatomy OF A
Wing-Walk, page 31, June '82) that
I"ve been besieged with requests for
copies of the photo showing the 19
parachutists clinging to the wing
just before jumpoff.

Your readers might like to know
that I"ve had it made into a full-color
17 x 22-inch poster—suitable for
framing, as they say. It's $5 postpaid
from Project Wing-Walk, Box 14461,
Gainesville, Fla. 32604.

MARTIN CAIDIN
GAINESVILLE, FLA.

Thrill rides not all new

The Peter Pan thrill ride vou showed
at the Knoxville World's Fair (Tech-
nology Update, page 111, July '82) is
not the only one in the country. A
version of this screamer, called The
Ranger, was introduced this sum-
mer at Darien Lake, a theme park in
western New York.

Darien Lake also introduced the
first boomerang-type track contor-
tion as part of its new roller coaster,
called The Viper.

DON GWOREK
BUFFALO, N.Y.

We didn't say Knoxville had the
only Peter Pan ride—just the first.
And the boomerang feature aetually
made its debut two years ago at Kan-
sas City's Worlds of Fun park under
the name Kamikaze Kurve (see Ter-
ror On Wheels— By Design, page 70,
Aug, '80), ™
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Cessna will make you

~apilot for $2,990.

Guaranteed®

Cessna Flight Plan. .. for every-
one who’s ever considered be-
coming a pilot. Your Cessna
Flight Plar covers everything
vou need to learn to meet the
qualifications for a private pilot's
license.

And tor the tirst time, at par-
ticipating Cessna Pilot Centers,
vou have the advantage of a
standard, nationwide price. So
you know at the start what it
will cost. $2,990.*

. : s B
Bankcard financing. You'll e

probably find your finan-
cing right in vour billfold,
because every participat-
ing Cessna Pilot Center is
ready to accept your VISA or
MasterCard.

But whether you choose the
convenience of bankcard finan-
cing or cash, vou'll still pay as
vou go.

Because your Cessna Flight
Plan is designed to allow you to

ay in easy increments from
irst solo to final check ride.
Just 8365 to start, and $375 as
you complete each segment of
vour training. Each payment
may be charged to your VISA

B |

or MasterCard and financed,
just like any other bankcard
purchase.
Quality Training. Your Cessna
Pilot Center System assures you
of the finest flight training at any
one of the more than 800 Cessna
Pilot Centers threughout the
U.S. It is a program which total-
Iv integrates the airplane with
the study materials ... teaching
vou what you need to know,
when you need to know it.
The CPC System produces
better pilots, in less time,
and currently trains over
30,000 people each vear.
Lifetime investment. In
today’s fast paced world, the
ability to be where vou need to
be, qui:;‘ld}r and effiaently, is be-
coming increasingly important.
So a Cessna Flight Plan is
an investment in yourself. Be-
cause once you have vour pilots
license, you have it forever.
Whether you use it for busi-
ness or pleasure travel, or plan a
career in aviation, vour license
will continue to pay dividends.
Any questions? Call a pilot, toll
free. For a first-hand look at the
L
"
Cessna

Cessna Flight Plan and becom-
ing a pilot, nothing could be
better than talking to a pilot
vourself. So we've arranged for
vou to do just that, Call 1-800-
H335-0025 (in Kansas call 1-800-
362-0356). Your call will be
answered by an active pilot
who will see that vou get a
complete information packet
and the name of your nearest
Cessna Pilot Center. He'll also
be pleased to answer your indi-
vidual questions about leaming
to fly. L}f you prefer, you may
return the coupon below for
complete information.

Cessna Aproralt Company
Drp.'lrh'rhrnl TIaN4

PO, Box 1521

Wichita, Kansaxs &721]

Please send me mvon informarion about the Cessna
Flp;hr Flan

Mame
Aaddrias
L
Telepbone — __ Agr

— Stale fap

“Subsjert to Hmitations outlined in the Cesna Flight

Man agreement
8 i



ALL OUTDOORS

Faster—Ilighter

Naval architects have pointed out
that an orange crate has been
known to drift across oceans without
any damage. Light, strong and offer-
ing practically no resistance to the
water, it can survive storms and
breaking waves virtually intact.
That doesn’t mean modern boats
should be built like orange crates,
but it does point up the advantages
of good basic construction and mini-
mum displacement.

Add power—sgailz or engines—and
the hulls to mount them properly,
however, and wind and water start
to fight back against the objects try-
ing to push through. Up to a point
{usually 10 to 20 mph, depending on
the length of the boat) the hull can
speed up by pushing the water out of
the way as it displaces it. But to
make the breakthrough from dis-
placement to planing hull, the eraft
has to be light enough to skim the
top of the water, strong enough to
take the added impacts involved and
powerful enough to provide the ex-
tra speed required. Just in the last
few months there have been some
major refinements.

Mercury Marine is starting to
move its cutbeards into the electron-
ic age with "EFL." That stands for
Electronic Fuel Injection, and
adapts Beosch injectors similar to
those used on automobiles to two
experimental engines. One isthe 2.4-
liter EFI, developed with the 142-
cu.-in. V6 powerhead, that's report-
ed to produce 250 crankshaft hp at
about 6500 rpm. And from the 207-
ci-in. 3.4 Mere VE, the Hi-Perfor-

Electronic fual injection Is boosting horse-
power of Mercury's 3.4 to well over 325.

mance Products Div. i1s pulling over
325 gshaft hp—how much more they
won't say. Superior tuning possible
with the electronic control of the
injected fuel seems to make the pow-
er boost possible, Normally, allow-
ance must be made for average
econditions of temperature, humidity
and barometric pressure. But if a
built-in computer can determine
and factor in these variables, the
engines can be set up more exactly
and save fuel at the same time. Ini-
tially, the 2.4 and 3.4 EFls will only
be available for racing. But there's
little doubt that we'll see electronic
fuel injection on other production
Mercury models if the first ones are
sueeessful,

Deep-freeze prepreg
Materials used in building the space
shuttle have now been incorporated

Light Nomex honeycomb Inside Keviar
gives Aramid Arrow speed and economy.

in a 26-footer from Welleraft Marine
in Sarasota, Fla. Modelled on Well-
craft's Nova II, and built by light-
hull specialists Force Engineering,
the new Aramid Arrow uses Du
Pont's Nomex honeyeomb core and
Kevlar high-strength aramid ma-
terials derived from nylon. The
craft is called the first all-honey-
comb composite powerboat and
weighs over 1,000 pounds less than a
similar boat of fiberglass.

Pound for pound, Kevlar is
claimed to be five times stronger
than steel, and for the Aramid
Arrow a fabric of Kevlar filaments
was prepared by Ciba-Geigy with a
mechanical preimpregnation of ep-
oxy resin and catalyst. It's been
found with fiberglass that this pre-
preg can be prepared with a very
precise and efficient mix of resin.
The prepreg is then stored in a freez-
er so0 that the resin does not kick
over and eatalyze. For the Arrow,
Kevlar prepreg is removed from the
freezer and cut to shape with tem-
plates. Several layers are laid up by
hand in a female mold, covered with
a layver of honeycomb Nomex, and

then topped with several more pre-
preg layers,

Finally, the hull and deck are vae-
uum bagged and baked in an oven
for a bonded cure of great strength
and lightness.

The result is a boat that iz more
expensive, but one that iz faster and
about 25 percent more economical
to run, (Comparative commercial
fishing boats have shown a 53.7 per-
cent improvement in fuel econo-
my, 10 percent increaze in speed,
longer range and greater payload.)
Using a 260-hp MerCruiser stern-
drive, the Aramid Arrow clocked
4%.6 mph.

Bite-proofing

High in the Colorado Rockies where
I grew up, the ranchers used to
claim that rattlesnakes couldn't
take the altitude. At least we never
saw any above 8,000 feet, but almost
any place else in the country there's
always the poasibility of meeting an
unfriendly snake afield. Thick boots
and leggings are one form of heavy
protection, but now Bob Allen (Box
477, Des Moines, lowa), the maker of

Snake Chapa, new from Bob Allen, use Cor-
dura to blunt bites of snakes found afleld.

fine sportswear and luggage, has
come up with Snake Chaps for $50—
a decent price for peace of mind.
They are made of urethane-coated
Cordura with nylon zippers on the
outside of the legs for quieter walk-
ing and sewn-in creases for easier
brush-busting. And they've been
bite-tested successfully. .

8 POPULAR MECHANICS




A Job Important Enough To Become
A Career Is Part O0f The Navy Adventure.
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Most guvs.gothrough job after
job before they finally land one
they can build into a career.
In today’s high-tech Navy, vou
can start with a job important
enough to become a carcer
I.eam"mf.: a valuable career
skill is an important part of vour
Navy Adventare. And it starts
when vou choose the kind of
ich or technieal tr'15r1 ng that's
right for you. The
offers training n !11 ds ke
electronics, computers,
aviation mechanics
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career areas inall
Then the Navy gives vou
the training and experience vou
need to master the career skill
vou chose [n the Navy vou use
the most up-to-date equipment
and methods in vour field. In-
school traiming and on-the-job
experience can give vou a level
ol technical skill and profes-
sionalism second to none
Becoming the best at the
oh vou want to do 1s important
Lo 1\"]1”' !IJtlm'. and impaortant
Las Lhr Hecause

av'y :_I.Hj.':l_'l. 5

o

Navy depends on modern
equipment and the men and
women who operate and
maintain it

And the modern Navy pavs
vou like the skilled professional
vou are. You'll earn over 3550
a month, right away. with
special pav for sea duty. and
ather benefits like lood and
housing. medical and dental
care, That's good w!u]'ti!‘.g [
for any job, and in the Navs
that job can be the start of
a career

Navy. It’s Not Just A Job, It’s An Adventure.
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Three-D computers
Have you ever wondered what's
inside an IC—one of the integrated
circuit “chips" that are used in digi-
tal cireuits? If vou took one apart,
you'd find a very thin wafer of sili-
con, covered with microscapically
small tracings. The tracings often
resemble a map or stylistie draw-
ing.

The tiny tracings, called junctions
and structures, simulate the thou-
sands of transistors that would oth-
erwise have to do the job performed
by that eircuit. These junctions and
structures are deposited onto the sil-
icon in & “gaseous environment"
during manufacture. The placing of
these “impurities" must, of course,
be extremely accurate.

Most chips use wafers that are
pretty much two dimensional—like
a fold-out map.

But researchers at Stanford Uni-
vergity (Prof. Jim Gibbons and eol-
leagues) have developed a way to
“shoot” impurities into the wafers
at various depths. They use an ion
beam as an “atomic shotgun" in
order to develop three-dimensional
chips,

Why three dimensional? Keep in
mind that the shortest distance
between two points is a straight
line—and the shortest way is also
the fastest way. This ability to stack
junctions and structures atop each
other with great and complex accu-
racy may result in faster chips and
far more powerful computers.

The Japanese and French are also
examining this concept. The next
“space race” may be for microscopic
areas of three-dimensional space.

Audio/video marriage

Component stereo—a complete sys-
tem built from a separate amplifier,
tuner, turntable and other parts—
has been around a long time. Compo-
nent video has now taken a giant
step forward with the introduction
of the world's first combination au-
dio'video receiver from Kenwood.

The new unit iz styled to match
others in Kenwood's new video line
(see photo at right), complete with
large push-pad, as well as pushbut-
ton controls.

Operating in its video mode, the
unit will offer the home videotapist
some very professional capabilities.
You can connect two video cassette
recorders (VCRs) to it, as well as a
TV monitor (to view as you would a
normal TV), a video game/computer,
or a videodisc.

e

TRONICS MONITOR

TOUCH-TONE
PHOMNE

HIGH CROLUP

Motes and digits
Touch-Tone telephones signal the central
switching office by means of tones. Bul what
most people don’l realize is that a push on one
bution actually sends out two blended tones.
Each bulton has two associated tones—aone in
a high frequency. the other in a lowar range.

Pressing the "7,” for exampie, sends out a tane
of 852 Hz and one of 1,209 Hz, Because indi-
vidual tones are within voice frequencies, the
phone company camg up with this method of
using two lones 5o background noise wouldn't
resull in a wrong numbar,

Once the various units have been
connected, you can use the controls
to dub between VCR 1 and VCR 2.
Or, you can dub from video onto the
audio line. The receiver even syn-
thesizes a stereolike sound from a
normally monaural television sig-
nal. The power output is 30 watts per
channel and it's priced at %419
retail.

Kenwood's KVR-510 top) Is the first receiv-
er for both audlo snd video signals.
Canon’s VE-10A (bottom) is a video editing
device with many professional features.

As more people become involved
with video—and maintain their in-
terest in good audio—you’ll be =ee-
ing more such units. What we find
most interesting is that thizs first one
was introduced by Kenwood—an es-
tablished audio company which is
relatively new to the video world. It=s

new line of video products is very
good; we wonder if it will, in fact, be
the audio companies that extend the
boundaries of all electronic home
entertainment. Pioneer has already
demonstrated its leadership with its
Lazerdise videodize machine.

Mew video editor

We mentioned above that audio com-
panies are getting in on video. So are
camera companies, such as Canon,
which recently unveiled the first
video editor designed for consumer,
at-home use. [t will be available lat-
er this year.

This handy box (pictured at left)
will bring many professional editing
techniques to the amateur. The unit
allows audio dubbing onto one or two
VCRs and controls such things as
frame advance, slow motion, review
and cue, ingert and azsemble. The
liquid-crystal display gives precise
tape readouts,

10 POPULAR MECHANICS
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WN AND GARDEN
GORN?

Naturally your lawn and garden tractor can cut the grass. But can
it cut the mustard when it comes to heavier work? Can it help you raise
corn? Can you use it to grade that new driveway? Can it dig a trench?
Or a post hole?

The Kubota B7100DT; pictured opposite, is a demon for hard
work. In fact, you won’t find another 16 hp tractor in America that can
do more kinds of jobs. From mowing the lawn to heavier chores like
plowing, tilling, digging, and lifting.

The Kubota B7100DT isn't just a beefed-up riding mower.

Instead, it’s a scaled-down farm tractor, complete with such farm-
type features as a fuel-saving diesel engine, 4-wheel drive, six forward
and two reverse speeds, rear P'T'O,and a 3-point hydrauhc hitch.

The B7100DT is also ready and willing to accommodate a wide
variety of Kubota implements: mid-mount or rear-mount mower, rear
blade, front blade, rotary tiller, plow, disc harrow, trencher, front-end

loader, backhoe, post hole digeer, I3 i e temaiondbou e Kubo
and snowblower.

B7100D T and all your other fine tractors. Please
We're now in our second rush me a free copy of your latest brochure.
. : Mail to: Advertising Department
decade of selling tractors in Kubota Tractor Corporation, 550 W, Artesia Blvd.
America, and one of the reasons | PO.Box7020, Compton, CA 90224
for our success is the quality
and commitment of our national
sales and service organization.

NAME

ADDHESS

Besides the B7100DFI; your CITY COUNTY STATE VAL
local dealer can show you many | *RFACODE TELEPHONE NUMBER e |
other Kubota models ranging

from 12 to 81 hp. So if you're ;
looking for a hardworking mid-

size tractor, please remember, our .

Kubotas are looking for work. We’re IOOkIng for WOI‘I(.

1A Kaibans Tramww Cinperatam
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A world of cars

Scoop! Here's a first look at the
Saphier from Liechtenstein. You
can’t look it up in your Funk & Wag-
nall's, and you won't even find it in
the automobile bible: World Cars
198382, The flip-top box is the idea of
Xuver Jehle, who iz building the
fiberglass bodies to mate with '69
Beetle chazsis. The rear-engine lay-
out uses the 1.5-liter VW engine. The
“door™ is a roof window, as the
designer calla it, and can be removed
comnpletely for less-claustrophobic,

Single “door” of
the Saphier flips
up. Car “bible”
(left) I8 bast book
to find out about
cars of the world.

open-car motor-
ing. The shop of
Xaver Jehle iz in
a town that soon
may be referred
to as the Detroit
of Liechtenstein. He's at Speckie 14,
FL 9494 Schaan. That's near the
capital, Vaduz, but then, as 1 found
out a couple of vears ago, if you're
not near YVaduz, vou're no longer in
Liechtenstein, but in either Austria
or Switzerland which wedge in the
tiny principality from all sides,

EELSS T,

= e ——T

Saphler coupe, built in
Lischtenstein, carries
the wedge shape to
an extreme.

The Saphier is toc new to be listed
in World Caras 1952, of course, 80 you
won't find it in the cars of Europe
section, There, after the final listing
for Italy, the Nuova Innocenti Mini
De Tomaszo, the book goes right to
Polund (there ure no JEKLMNO
car countries in Europe; you'll find
Netherlands under Holland) and the
Fabryka Samochodow Osobowych,
or FS0, which is theonly way we can
refer to this state-owned company
and still be understood. And don't
think that the magnificent World
Cars volume doesn't describe cars
from little nonestablishment compa-
nies, kit cars, if vou will; everybody
is8 there: In the U.5.A. section, for
example, you'll find such limited-

edition American car build-

j erz as American Custom In-
e dustries (Duntov Turbo),
Antigue & Claszsic Auto-

motive (Frazer Nash
Avanti, Blakely

(Bearcat), Classic Road-
ster (Grand Duchess),
Clenet, Daytona (Migi
Mowva), Excalibur, Kelmark
(GT) and Stutz. So, for the world of
cars, it's World Cars 1982, it's §30.50
from Herald Books, Box 17, Pelham,
N.Y. 10803.

Calculated risks

Didier Pironi, stalled in his Ferrari,
is smashed from behind by another
car going over 100 mph and he steps
out unscratched. That's one story
from this year's Canadian Grand
Prix. It happened at the Gilles Ville-
neuve circuit in Montreal just after
the standing start. [ was on the
walkway over the pits watching the
field funne! around pole-sitter Pi-
roni. A couple of cars clipped the
Ferrari, but Riceardo Paletti, after
accelerating from the next to the
last row for a full five seconds, went
straight into the rear of the stalled

racer. What kept him from reacting
in time, like the other drivers? Was it
poor visibility from the dust and
exhaust thrown up from the cars in
the first 11 rows? A plance at his
gauges? A rookie's eagerness to fol-
low the fastest line around the cir-

cuit that blinded him to the possibil-

ity of the unexpected? We'll

never know: Paletti died of
internal injuries soon
# after being rushed to

a local hospital.
From where 1 stood,
in the wake of the racers leaving
the grid, I'm convinced that clouded
visibility causzed the fatal delay in
reaction time. Palett] knew that by
keeping his foot in it at the start he
was taking a caleulated risk, figur-
ing all the faster-qualifying ecars
ahead would be strung out and whip-
ping through the first turn. He took
the risk willingly, and toolk it in the
only arena where such a risk should
be taken: on the racetrack.

All too often, poorly calculated
riaks are taken by drivers like you

Driver In Formula 1 car sits so far forward,
his feel are ahead of the fromt wheels.

and me on highways where visibility
is wiped out by thick fog, or in other
situations where we aszsume the
road ahead is clear. Good examples
of the foolishness of driving blind
are the pileups that oceur regularly
in fog on turnpikes and freeways,
often involving hundreds of vahicles,
Just leaving the driveway is caleu-
lated risk enough for me: In the
future, whenever I'm tempted to
drive too fast when 1 can't see where
I'm going, I know I'll think of Riccar-
do Paletti, a brave Grand Prixdriver
whosze business was speed. ™
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HOW DO YOU KNOW HOW GOOD YOUR MOTOR OIL IS?

“ATQUAKER STATE,
WE PUT IT

IN WRITING.”
Quentin E.Wood
President

Probably the big%ﬁt favor you can do your car is provide il
with clean, fresh, guality motor oil each time it's ready for an oil
change. But, since you can't watch a motor oil at work in your
car’s engine, how do you know you're getting all the quality
you've paid for?

At Quaker State, we put it in writing. We back up our
quality with a lifettme guarantee, We guarantee every
new car engine against oil-related failure for as long as
you own your car and use Quaker State. For details, and
coverage, write Quaker State, Warranty Department,
Onl Caty, PA 16301.

And you don't have to buy a new car to benefit
from Quaker State q]uality. When you put Quaker
State in your car—old or new —you're putting in
America’s quality motor oil. Made only from
Pennsylvania Grade Crude Oil.

STAYIN’ON THE ROAD WITH QUAKER STATE




NO.2IN ASERIES

YOUR *
MILITARY
EXPERIENCE

FRINGE BENEFITS

If you have experience in any
branch of the Armed Forces, you could
not only be earning a good exira
income-but enwng some valuable
fringe benefitls—while you hold one of
the most important jobs in America.

In an Army Guard unit close 10 home.
Here are some of the many
fringe benefils you gel for serving just

wo days a month and rwo weeks an-
nual u'aml:r;? each year [afer an initial
training period) in the Guard:

Free air travel: is available to you
as a service member anywhere in {
conlinenial U.5., Alaska, Hawaii or
Puerto Rico, on a space available basis.

Education Assistance: depend-
ing on the state in which you serve, you
may be eligible for tuition aid, college
loan repayment and other s of edu-
cation assistance. Your local recruiter
has complete details,

A bigger pension: you'll earm
exira retirement crediis, and you can

starl collecting your pension at age 60.
PX l‘rlvﬂage.: upto 48 visﬁs

a year.
Low-cost life insurance: up lo
520,000 in coverage for just pennies

a da

Ynu'ﬂ also be helping people in
your community and state when nat-
ural disasiers or other emergencies
strike. We think you'll find that's the
biggest "fringe benefit” of all.

Fringe efits. Just one more
reason o Guard your military experi-
ence in the Army National Gu

To learn aboul other reasons-
from cash bonuses 1o new skills-see
your local recruiter, or call 1oll-free
BOO-638-7600."

"In Haveadi: T37.5255; Puero Rico: T23-§460; Vi
Isfands [St. Croix} 7736438, Maryland: 72833
Alaska, consult hecal phone direciory

The Guard is
America at its best.

NATIONAL
GUARD

16  POPULAR MECHAMNICS

'or the past two or three winters, a couple of us on this staff have

pretty well given up using our fireplaces for auxiliary heat, We've
opted for portable kerosene heaters. They glow, they're warm, they're
really quite satisfactory substitutes. But how safe? we're constantly
azked. We passed the question to long-time contributor Dick Dempe-
wolff. His answer begins on page 132. (No question, we'll keep on using-
our kerosene heaters, but if vou have any kind of auxiliary heat, you'll
want to see what he zays.)

invented here, but the Japanese have used it best. Sound familiar? It's
true with the robot. Even so, and despite its limited intelligence, it'd be
great to have one around to shovel the walk, wouldn't it? But before
you give up the neighbor kid, read Technology Editor Rebin Nelson's
report (page 77) on the true state of robot art.

When wringing out pickup trucks {page 82) becomes routine, PM's auto
staff turns to racing for excitement. And it does it quite well. For
instance, Tony Assenza, competing for the first time, drove a modified
stock Mustang to first place in a regional Sports Car Club of America
race in New Hampshire early this summer., Then PM's own entry in
the Quaker State/Longest Day of Nelson Ledges wound up in first
place in that endurance event. The four drivers—Assenza, Detroit
Editor Gary Witzenburg, plus Fred Baker and Bob Nikel—covered
1,908 miles in 24 hours, averaging 80 mph. And we put out a magazine,
too! .

Auto Editor Assenza
{right} exits Mustang
after victory in SCCA
regional race. Be-
low: PM's car and
crew after winning
Longesi Day of Ne-
son Ledgea race. In
foreground are driv-
ers Witzenburg, As-
senza, Nikel, Baker;
at left, Joe Oldham,




Presenting the Shopsmith MARK V, your
complete home workshop in a single space-
saving unit!

T
e

The MARK V can help
ou craft fine, durable toys
or your children and grand-

children — and do almost any
home woodworking project

It's a table saw, drill press,

horizontal boring machine,
lathe and disc sander. All in
a qinﬂ: free-standing floor
unit that takes no more
space than a bicycle! |

Each of the five tocls is [

e-mdd by the same ]
a eCiSion
buirmmucrz-{ ?rm That
means the MARK V
costs much less than
the individual single-
Eumuse tools you'd have to
uy to match its capabilities

Send for your FREE
Information Kit...

You'll find out more about what the MARK V can
do for you when you send in the coupon. As ‘sﬁ
i
e

Your HANDS ON! subscription is a
$6.00 value, yours free with no obliga-
tion. We only want to further your wood-
working interests and introduce you
to the remarkable MARK V.

Mail in the

Why wait? The sooner
you act, the sooner you'll
enjoy your free magazine

subscription and learn

how you can own a
Shopsmith MARK V!

Shopsmith inc.

The Homa Workshoo Comparmy
50 Carier Qirwa
Vandalia Ohio £5377

*Shopsmith, Inc 1982

s00n as we recenve it, we'll rush you a
MARK V Information Kit abse-
lutely free. -
The kit will show you how easy it
is to try out the MARK V for 30 days
risk-free. And it includes a handy
hooklat callad “How To Determing
Your Best Power Tool Buy."

tages of doing line woodworking and saving space
with the Shopsmith MARK V. S5end me a FREE
Information Kit, including the booklet “How To
Determing Your Besl Power Toal Buy.” and enter my
name for a FREE one-year subscripion to HANDS
ON. the national woodworking magazine. | under-
stand | am under no abligation

Receive complete S
/ e pddress
plans FREE / £ o
HANDS ON! R

wWe'll enter your name for a free
one-year subscription to HANDS ON!,
the national magazine packed with
how-to home repair articles, Jpr ject
plans and helpful woodworking tips.

4
Send o Shopsmith, Inc
The Home Workshop Company
790 Center Drive
Vandalia, Ohio 45377 Depl. 3582




LISTENING POST

Minivans on the way
The slick little van vou see here is an
experimental Ford design, but it
looks like Chrysler will get the jump
on Ford and other domestic and for-
eign competitors when it begins
churning out a small front-wheel-
drive van from its Windsor, Ont,
plant about a year from now.
Code-named T-115, the baby van
will be based on fwd K-car mechani-
cals, with the 2.2-liter Four stan-
dard, the Mitsubishi 2.8-liter “Silent
Shaft" Four optional and a new 2.5-
liter diesel Four (derived from the
old 3.7-liter, slant Six gas-burnar) a
likely second option. Wheelbase is
112 inches, and passenger capacity
is seven, or five with the optional,
fold-down third seat.

Sports car wars heat up

At long last, sports cars seem to be
making a hig comeback. All three
Detroit makers are now committed
to bringing out an all-out two-seater
and drepping pretensions of calling
them dual-purpose economy/fun
carg., These buzz-bombs are per-
formers, pure and simple, and we're
glad to have them.

We've already reported on the
Pontiac mid-engine P-car, a definite
go for "84. Now there is ramor that
Ford will not be outdone and will
produce its own mid-engine car,
built around the EXP/LNT (Escort)
mechanicals. [t might look a little (or
a lot) like the Ghia Brezza showear
currently making the European
auto show rounds. It eould not
become available until late "85.

Chrysler, on the other hand, has
its sports car plans finalized. Code-
named the G-24, it will be powered
by a 2.2-liter turbocharged motor
producing around 147 hp, weigh
arcund 2,400 pounds and turn 0 to 80
mph quicker than a Camaro Z28,
Unlike the Ford and Pontiac cars,
the G-24 will have front drive me-
chanicals, rather than mid-engine
rear-drive, borrowed from the cur-
rent K-cars. All we can say is, it's
about time. If they can produce
these exciting, good-handling cars
at an attractive price, they'll all be
in the same happy circumstance
Chevy and Pontiac are in with their
F-cars—not being able to make
enough to satisfy demand,

More hot rods
Commemorating the 15th anniver-
sary of the first performance-orient-

Futurs Ford van will be based on Escort platform. It will ba 157 inches long, have a 84-inch
wheelbase and carry six or seven passengers. A Chrysler minivan will beat it to market.

ed Hurst Olds, GM's Oldsmaobile Div,
will introduce a new Hurst Corp.-
modified version of the revd mid-size
Cutlass for "83.

It plans to feature a hopped-
up Y8 engine, special suspension
and—are you ready?—a four-apeed
transmission with Hurst linkage.
When was the last four-speed
Cutlass you can remember? (Or
do they mean four-speed aufo-
matic?)

Meanwhile, VW of America will
introduce a European-type GTI per-
formance model Rabbit, just two or
three years after it should have. It
will have a fuel-injected, 1.8-liter
engine coupled to a cloge-ratio five-
speed transaxle, sport suspension,
tuned exhaust, vented disc brakes
and special instrumentation, plus
zeats, steering wheel and GTI
graphics from the well-respected
European GTI.

VW also plans a L5-liter turbodie-
sel with five-speed transmission for
its UL.S.-built Rabbits, as well as
four- and five-cylinder turbodiesels
for the made-in-Germany Jetta and
Quantum lines.

GM engine plans
Reacting to changing market
conditions, Oldsmobile has shelved

its V5 diesel program originally,

intended as an '84 option for small
trucks and fwd X-cars; and Cadillac
has delayved a V& version of its 4.1-
liter aluminum V8 for at least a
vear.

But that lightweight Cadillac V8,
introduced a year ago, iz being con-
verted for transverse installation in
the downsized, "84 fwd luxury C-
cars—and is a logieal candidate for

mid-ship mounting in the rumored
Buick and/or Cadillac luxury sports
car for "85 and "86. Buick Div., too, is
adapting its 3.8-liter V& for trans-
verze fwd applications—probably
for those same "84 C-cars.

Name game

If you ran one of GM's car divisions,
what would you do with long-popu-
lar, big-car names like Impala, Ca-
price, 88 and LeSabre once the cars
that bear them are phased out? Pon-
tiac already transferred its Bonne-
ville moniker to a jazzed-up rod “G-
car” version of what used to be the
intermediate LeMans “A-car,” so
Chevy, Olds and Buick could do the
same.

However, those divisions' G-cars
already have successful names({Mal-
ibu, Cutlass, Regal)—besides which,
thex're not likely to be around much
longer either.

My guess is that those names are
too well eatablished to be retired,
and they'll probably be hung on top-
of-the-line versions of the new fwd
A-cars (Celebrity, 8000, Cutlass

(Plaase furm 1o Dace 241

20 POPULAR MECHAMICS




_,_,-1—"'-},.0-"'

rer AW
T sfede:fm ne ¥ 1
ot and Jonget res wie
o and nﬁrnmﬂt ruges P T
d'eaﬂ“leyf'ﬂ \ quns e

{00 y




T Ay
o T € ) = TN
SRS S s e DI T

F
S

. . ; -
S Caet il Together— Buckle up.

Chevy, Datsun AndIoyota Are

You are looking at a specially prepared
and modified new Ford Ranger crossing the
finish line of the “San Felipe 250™ in Baja;
one of the most grueling off-road challenges

in truck racing. To win you not only have to
beat the competition, you have to conquer the
sand, sagebrush, dried nverbeds and moun-
tains of the Mexican Desert.

This vear everybody wanted the prize.
The competition sported all the names: includ-

ing Datsun, Chevy, Toyota and the new
Ford Ranger 1n its first race ever. Manny
Esquerra at the wheel,

Seven hours and twenty minutes later,
the Ford Ranger crossed the victory line
alone: a full hour ahead of the nearest com-
petitor. And five weeks later Ranger made
it two in a row, winning the “Mint 4007 in
Las Vegas.

Of course, defeating the competition 1s
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A reenactment of Ford Ranger winning the San Felipe 250.

An Hour Behind This Picture.

always gratifying. More important however is ‘__
knowing our design, manufacturing and qual-

ity performance has kept Ford trucks first in

total truck line sales leadership since 1970.

(Based on R.L.. Polk registrations for
calendar year 1970 through 1981).

And, of course, the more quality we
put into every Ford truck, the further
behind us the competition’s going to be.

There’s A Ford In America’s Future.




DETROIT LISTENING POST
(Contnyed from page 20/

Ciera and Century) within the next
couple of years.

Lee's for belts
Chrysler chairman Lee lacoccea has
come out solidly in favor of manda-
tory =meat belt usage laws, which
won't make him any too popular
with almost 90 percent of Americans
who still stubbornly refuse to use
them.

“We've been saving for years that
the government should do whatever

gaves the most lives at the lowest
rost to the public,” he said at a White
House ceremony kicking off the ad-
ministration’s latest traffic safety
campaign. “This is it.

“Virtually every free country in
the world except the United States
has a program to promote the use of
safety belts. It's about time we made
it compulsory. The potential for sav-
ing lives and money is8 enormous.
The Provinee of Ontario proved that
safety belts can prevent most inju-
ries and fatalities. Every car has
safety belts. All we have to do is use
them."

There’s Never A Dull Moment
With One Of These OnThe Job

Biiman had 1ou

i By

niough o

JCHAN WeL LOCK

CHANMNELLOCHK. INC. - Meadwille, Pennsybrania 16335

Baead The Rest 04 The Family. Send For Free Calahog,
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If only other industry and govern-
ment leaders had the nerve to follow
suit, this country—Ilike many oth-
ers—ocould start saving thousands
of lives and crippling, disfiguring
injuries overnight, instead of wait-
ing for air bags or some other expen-
sive Rube Goldberg device to be
phased into new cars that are
already way too expensive.

Of course, such a law would not
affect those of us who already have
the good sense not to drive or ride
around the block without buckling
up first.

Computerized transmissions

The ‘83 fwd Renault Alliance, an
AMC-built version of the widely
acclaimed European Renault 9, will
be the first of many AMC/Renault
products to use 8 new electronically
controlled, three-speed, automatic
transaxle when it hits 1.5, show-
rooms next month. The computer-
ized transmission is smaller, lighter
and (zays AMC) more durable than a
conventional automatic, conserves
fuel through more precize selection
of gear ratios for changing
conditions and is easily adaptable to
various power-train configurations.

Ford update

While GM moves closer to at least
one, and maybe two, joint ventures
with Japanese manufacturers,
Ford's plans for a co-developed '85
minicar with partner Toyve Kogyvo
appear to be on the rocks. Reports
are that TK, perhaps wary of future
.S, trade restraints, was moving
too slowly to suit Ford.

Meanwhile, the lovely new fwd
Topaz and Tempo compacts, replace-
ments for the rear-drive Fairmont/
Zephyr, are et for introduction next
spring. They'll weigh some 600
pound= less and shrink more than 2
feet in length and 6 inches in wheel-
base. Most suspension and power-
train components are derived from
the smaller Escort/Lynx econo-
CATS.

New this fall are the face-lifted
and upgraded '83 Mustang/Capri
(both available as convertibles) and
Granada/Cougar series—the latter
wearing Ford's LTD and Mercury's
Marquis big-car nameplates, A dwd
Bronco version of the new compact
Rangertruckis also ready for its fall
debut, while the totally restyled T-
Bird and SR-T7 are due for a mid-
winter unveiling.

As noted here before, Ford's new
styling philosophy runs toward soft,
flowing, rounded lines—“no more
boxes.” Average drag coefficient (ed)
of '83 Ford products will be .40, a
good start toward the company's
goal of .33 by 1990, ™



PM’s Whatsit

Are these burly lods al work or play?
Will this conveyance replace the
electric car? What's going on here,
aryway? Whan you've run out of
guesses, well fill you in on the next
DOge

Young and
wasteless

As fuel pump prices slowly
float upwards, the old econ-
omy run might get to be hot
competition again. To their
credit, a group of Southern
California Audi dealers ism't
waiting for a headline-
making squeeze—the as-
sociation recently spon-
sored its second annual
econormy run for area high school students, Twenty schools
sent peer-picked drivers to drive identical diesel Audis
aover a 200-mile course, And if you think all today’'s
young drivers know how to do is drift into cormers and peel
off at the greens, check out Ron Beale's figures: The
Burroughs Figh (in Burbank) senior chalked up a crisp
91.84 mpe over the course at legal speeds to win the
event and a $1.000 college scholarship.

Sports Car Club of America oficial waves
student driver inlo Audi Economy Run linish

Actor’s hobby
became a
serious business

The late Reginald Denny made more than 200 films
—and in almost every one of them he was the model
of a proper English gentlermnan, Offscreen. the dap-
per Denny had an unusual passion: building radio-
controlled drone aircraft. He got so good at it, in fact,
that he started a company called Radioplane, which
signed a 533.000 contract to produce target aircratt
for the US, Army in 1935

Radioplane was eventually sold to Northrop Corp
and became its Ventura Div in Newbury Park, Calit
Including Denrny's early efiorts, the company has pro-
duced more than 77,000 target drones Today it's
looking at a possible 5200 million market for just one
product—an air-launched version that behaves like
a cruise missile and can be used o teach pilots how
to combat incoming guided weapons.

Parachute recovery systems have added greatly to
the lengevity of tanget qircraft. With enough inex-
pertise on the part of those firing al it. a parachute-
equipped drone has a better than evenchance. Cne
Northrop drone used for NATO training in Greece,
for example, set a record of &4 missions before some-
body was able to shoot it down

e
Reginald Denny's model plane passion lad 1o Northrop's vasi
targel drone business, "Chukar’ drone is launched from ground
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Light as a feather

After PM's recent article on superlight, Space-Ape bikes
appeared ( Superbikes - Built Like Airplanes, page 76, July '82),
word came that the lightest handmade hike available sells
for about 84530, For the birds. we zaid. and it turns out we
were right.

Hubert Manning. 39, of Temple City, Calil., actually has a
going business in “bird props,” which he ships to enter-
tainers and cireus acts all over the world. Miniature vehicles
head the list. and bicycles are a favorite. The small bikes
must be carefully machined and balanced {it 1akes a bird
months to learn to ride one—but he never forgets how ).
Manning works with his own jigs and specially designed
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P ]:I"llij':l.'?l“'-.'!.'L.-Ill Wiles
ll"hulait revealed

What started out. according 1o our primer on exolic
cultures, merely as another way o generale o baoauly
of a thirst has become a sizeable tourist attraction
for the town of Alice Springs, Australia. It's the annual
“boat” race held on the town's prime natural feature —
a dry riverbed. Procedure is this: You build o craft suil-
able for entry in any number of show or competitive
categones, then variously carmry or flog it along the
sandy rivar bottom 1o the end of tha course. Than you
drink beer

Bmomlnllmwhl:h mmm.wmmmmm-m
eran performer known as “Officer Byrd"“—on his Manning biks.

tols: a tandem bhike for two birds will run you 8750, For
untrainable avians, Manning will supply battery-powered
jeeps. police car, and =0 on. al prices from 8650 up. So far,
however. no parrot has been able to steer one and talk at
the same time, b



retire before fifty

when | planned to

this is the business that made it possible

a true story by John B. Haikey

Starting with borrowed money Duraclean gave
me the opportunity for financial security. ..
In eight years | sold out at a profit and retired.

“Nol until 1 was forty did [ make up my
mind that | was going o retire before
ten years had passed. [ knew [ couldn't do
it on & salary, no matter how pood.
| knew | couldn't do it working for
others. It was perfectly obvious to me
that | had to start a business of my own,
But that posed 8 problem. What kind of
business? Most of my money was tied
up, Temporarily | was broke. Butl, when
[ found the business I wanted | was able
to start it for a small amount of bor-
rowed money.

"To pyramid this investment into re-
tirement in less than ten years seems
like magic, but in my opinion any man
in good health who has the same ambi-
tion and drive thal motivated me, could
achieve such a goal. Lel me give you a
little history,

“I finizhed high school al the age of 18
and got a job as a shipping clerk. My
next job was butchering at o plant that
processed boneless beef, Couldn't see
much future there. Next, [ gol a job as
a Greyhound Bus Driver. The money
was good. The work was pleasanl. but
1 couldn’t see it as leading to retirement.
Finally 1 took the plunge and went into
business for mysell

"l managed to raise enough money
with my savings to invest in a combina-
tion motel, restaurant, grocery, and ser-
vice station, It didn't take long to get
my eyea opened. In order to keep that
business going my wife and | worked
from dawn to dusk, 20 hours a day,
seven days a week. Putting in all those
hours didn't match my idea of indepen-
dence and it gave me no Lime for my
favorite sport — golf? Finally we both
agreed that [ should look for some-
thing else.

“I found it. Not right away. 1 inves-
tigated a lot of businesses offered as
franchisea, | felt that | wanted the
guidance of an experienced company —
wanted to have the benefit of the plans
that had brought success to others, plus
the benefil of running my own business
under an established name that had
national recognition.

"Most of the franchises offered were
too costly for me Temporarily all my
capital was (rozen in Ee matel, But [

found that the Duraclean franchise
offered what | had been looking for

“I could xtart for a small amount. (Ta-
day, only $3,488 starts 4 Duraclean deal-
ership. The full cash price is $11,588). 1
ecould work il 4 a one-man buziness to
start. and operate from my home. No of-
fice or shop or other overhead, no salaries
to pay. Eﬂipmenl would fit in my car
trunk. (I bought the truck later, out of
profits.) Best of all, there was no ceiling
on my earnings. | could build a business
as big as my ambition and energy die-
tated. I could put on e many men as [
needed to cover my volume. And I could
build little by little, or as fast as | wished.

“So, I started. [ took the wonderful
training lurnished by the company
When 1 was ready I followed the simple

lan outlined in the training. During the
irst ?&rlnd did all the service work
myself. By doing it myzelf, | vould make
much more per hour than [ had ever
made on a salary. Later, | would hire
men, train them, pay them well, and
still make an hourly profit on their time
that made my idea of retirement possible
— | had joined the country club and now
[ eould play goll whenever | wished

“What iz this won-
derful business? [t's
Duraclean. And, what
is Duraclean? It's &n
improved, space-age
process for cleaning up-
holstered furniture, rugs
and tacked down car-
pets. It not omly cleans
but enlivens nnd
sparkles up the colors,
It does not wear down
the fiber or drive part of the dirt into
the base of the rug as machine scrub-
bing of carpeting does. Instead it [ifts
out the dirt by mean: of an abzorbent
dry foam.

"Furniture dealers and department
stores refer their customers to the Dura-
clean Specialist. Insurance men say
Duraclean can save them money on fire
claims, Hotels, motels, specialty shops
snd big stores make annual contracts
for keeping their carpets and furniture
fresh and clean.

“"Well, that's the business | was able
to start with such a small investment
That's the business | built up over a

riod of eight years. And, that's the

siness | sold out at o substantial prafit
before | was fiftw™

Would wou like te have the freadom
and independence enjoyed by Mr
Haikey? You can. Let us send vou the
factz. Mail the coupon, and you'll re-
ceive all the details, absolutely without
obligation. No salesman will ever call on
you., When you receive our illustrated
booklet, you'll learn how we show you
STEP BY STEP how to get customers;
and how to have your customers gel
you more customers from their recom-
mendat ions.

This is an opportunity for a career you
will enjoy far more than a routine job. You
make many friends who appreciate your
quality services.

With ne obligation, we'll mail you a
d2-page booklet explaining the busi-
ness. Then you, and vou alone, in the

privacy of your home, can decide. Don't
delay. Get Lhe factz before your location
is taken by someone else.
COUPOT, HOW

Mail the

send

name for

full facts

poms-—a—— g - = 1

| DURACLEAM INTERNATIONAL -

1 2-179 Duvaclean Building I

1 Deerfield, Ilinois 50015 1

1 WITHOUT DBLIGATION sersd the fres bookbet which Shows me

I boew | can have & Duraclkean busingss iy spare time |

! wathout risking my (o Mo sakesman o to call I

: ipiese prest) :

E Name :

': Address :

[ ]

| ity ;
I

I State 2ip 1
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FOR I'IIIZED POESESSIONS
& THINGS THAT STICK OR SQUEAK.

MNEW TEFLON® WetLubricant. .. superior lubrication and rust orotection lor
expensive lools, Trearms, sports equipment—even molors and garden ools

NEW TEFLON Dy Lubricanl___clean, non-stamning lubrication for cameras, fine
hurniture; antiques, musical instruments—even windows, doors and zippers

Keap ‘em handy in home, auta, boat and shop
=Teetion 15 & trademark of Du Poat
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PHOTO
HINTS

POP_RIVETOOL

FOR COMPLIGATED
FASTENING JOBS...
RIVETS ARE FASTER,
SIMPLER THAN NUTS,
BOLTS, SCREWS.

No home should be
without the Pop Brand
Rivetool. Faster fastening
of metal, leather, canvas,

vinyl. Easier fastening
because it fastens from
one side. Surer fastening-
rivets can't shake loose
like nuts, bolts, screws.
Great for hobbyists, too.

Bostik
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Clamp your photoficods

Make an adapter to clamp vour
photoflood to a tripod. Use a 6-
inch length of wood and a steel
insert {from any hardware store}
with a V-20 internal thread and a
coarse exterior thread. Drill a ¥
inch hole in wood and screw in the
insert.—Bob Brightman

Temperature control

A block of Styrofoam can be cut to
hold your film tank (leave a 1-inch
"floor”). Push a thermometer
next to tank. Warm block and tank
in the sun (or heating pad}or cool
with ice or freezer.—Paul Jones

Cheap contacts

An inexpensive contact printer
can be made from a towel and a
glass plate. Sandwich negzatives
and photographic paper between
towel base and glass top. Use yvour
enlarger to expose for prints as if
vou had a normal negative in the
enlarger.—RBob Mulligan




HINTS
FROM READERS

Magnet aids lathe work

A permanent magnet is useful for
holding small iron or steel parts
a5 you insert or remove them
from a chuck. When you try to
hold them by hand, parts often
slip from your fingers.

You can use a magnet to hold a
workpiece in proper alignment
and to place it in the chuck with-
out inserting it too far. A magnet
of moderate strength is prefera-
ble to a very strong one, since

strong magnets tend to grab the
chuek. The photo above shows an >
old magnet being used to manipu- .
late a short steel evlinder in a col- e
let chuck.—Walter E. Burton s 0“ -5

Extra door security

Here's a simple and inexpensive
way to bar unauthorized en-
trance through a doaor. First, bore
a Yi-in.-diameter » l-in.-deep hole
on the inside of the door sill. Then,
insert a bolt or screw which has
the same diameter, but is slightly
longer than 1 in, so that it pro-
trudes from the hole. Make cer-
tain that the pin is long enough to
stop the door from opening, yet
not 2o long that an intruder could
break through a glass in the door,
reach in, and remove the bolt or
BCTEW,

Snm“ing caulk Heres tough protection for the vehicle
Caulking compound bonds better that carries the load—the car, truck or RV that
if it's applied warm. You can performs under stress

warm a tube or can of caulk in Pennzoil GT Performance Motor Qilis a
minutes by placing it in & pan of product of our l1ong on-track experience 11 con-
water and heating it on the stove, tains the Trl[tlt‘*r"l regucers that r‘ICID U‘I'ﬂ' Harcl

A cardboard tube of the com- workin

pound won't get soggy if you place efficiency.

it in a sealed plastic bag before e z P A
. : B Pennzoll GT Performance Motor il
immersing it. Make sure that the Protection. Quality Efficiency
water doesn't get too hot, since
this can melt the plastic bag.

—Lane Olinghouse GT WITH rr'l
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous 1o Your Health.




nston

__ Nobody does it better.
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This is your world.
This is your Winston.
Smooth. Rich.

Taste it all.




SCIENCE WORLDWIDE

Diamonds are a gas

Look for diamonds deep beneath the
Earth's surface and vou may find
something very wvaluable: natural
gas, At least that's the theory pro-
posed by pgeophysicists Thomas
Shankland of Los Alamos National
Laboratory and Alfred G. Duba of
Lawrence Livermore National Lab-
oratery, According to the theory,
diamonds are pushed toward the
surface at various speeds. Diamonds
and natural gas are both forms of
earbon, the diamonds forming much
deeper in the Earth's crust. Gas is
generally found close to the surface,
near pockets of decompozed plant
and animal tissue. But some gas has
been found in areas where no such
decay has taken place.

If the diamond rizes near the
Earth's surface and cools in just a
few thousand yvears, it keeps its gem
structure. But if it's pushed to the
surface and cooled more slowly by
movements of the Earth’s crust, the
diamond decomposes into graphite.
This may react with water to form
methane—the principal component
of natural gas.

Invasion of the purple plants
Wetlands in the Northeast and up-
per Midwest are being threatened
by a new menace: purple loosestrife.
The tall, woody and flowery weeds
grow gquickly, taking up space for-
merly inhabited by plants that feed
ducks and other waterfowl.

A European native, the hardy pur-
ple plant’s zeeds probably entered
the United States aboard merchant
ships more than a century ago. The
plant's sudden rise over the past
decade, however, is B mystery.

And although no one knows how to
wipe put a purple loosestrife popula-
tion, Cornell University graduate
student Thomas Rawinski, working
under the direction of wildlife biolo-
gist Richard Malecki, has found that
Japanese millet plants will guickly
overspread a purple loosestrife com-
munity and reduce growth to near
wero. And Lhe millet is also o wel-
come addition to wildlife diets,

Oldest feet yet

Footprints made 50 million years
ago in the Wyoming Badlands are
big news today. Johns Hopkins pale-
ontologist Robert Bakker and his
students have unearthed six Bad-
lands sites where they found jaws
and foot bones of Cantius trigona-
dug, B very distant primate relative,

W

Diagnosing a knes injury is no big rick—you
just X-ray the joint. Yet treating the injury often
puts the doctor on a lightrope. There's no
instrument o measure precisely the subtle
motions of & knee. And misjudgement of a frac-
tion of an inch may lead 1o incomect satting o
suppart for the knee, and arthrilis, as well.
But now, Catholic University resaarcher
Youngil Youm, and Waiter Reed Army Medical
Center surgeon David Tremalne, have created
a device to measure all possibie movements of
an injured kres (abowve). In early experimental

New device helps repair body's ‘shock absorber’

use, doctors have found that the device caicu-
lates exactly how much knea movement is pos-
sible withoul causing muscular damage.

The examinalion is conducted on a slandard
lable, where the patieni rests the injured limb
on a foot-to-thigh suppon structure. A potenti-
omeler inside an around-the-calf clamp mea-
sures muscle and ligament movement, telling
doctors where 10 apply a cast or bandage.

Youm calls the knee “a shock absorber for
the body,” adding that improper healing may
place stress on other parts of the body.

The bones are said to include the old-
est primate foot fossils ever found.
Bakker says, “These fossils prove
that Cantius iz entitied to wear the
label‘euprimate.”” The term applies
to any primate with a grasping toe,
such as those found in living apes.

The Jupiter ‘defect’

The “Jupiter effect” was supposed to
occur last March, during the “grand
alignment” of all nine planets in our
gsolar system. It was going to =et up
tidal forces in the sun that would
lead to earthquakes and other trag-
edies on Earth.

Obviously, nothing happened.
Moreover, astronemer John Glaspey
of Montreal's Observatoire Astro-
nomique du mont Megantic reports
that there have been greater forces
exerted on the sun. He did a compul-
er study of the tetal tidal forces on
the sun from 1972 to 1994, Glaspey
found 14 cases in which the tidal
force was, or will be 25 percent stron-
ger than that logged last March,

How much foree was exerted on
the sun during the supposed calami-
ty period? Kitt Peak National Obser-
vatory's Gary Mechler told me that
the grand alipgnment effects were
probably near zero.

Coming: little green maps
In the 17 years since the first Mari-
ner flyby of Mars, more than 50,000
photos have been taken of the plan-
et's surface by orbiting wvehicles.
Two Viking landers have also sent
back volumes of geclogical data.
There's =0 much information
available, in fact, that former Viking
Orbiter mission director Michael H.
Carr, has taught a course on the
geology of Mars at the California
Institute of Technology. And this
vear he published the textbook.
Called The Surface of Mars {Yale
University Press, $45), the book is
loaded with aerial and surface pho-
tos of the red planet and replete with
detailed maps and photos. ™
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Start your own money making business!

Make up 10°12% an Imm'-
even while learning! =z

Get into this booming high-profit business that’s
Easy to learn— Easy to do— Easy on You!

Mever before have money-making opportunities besen 3o No f;lr’ Included With Your
great for qualified Locksmiths, Now Jucrative regular cn;t' Locksmith Training
lock and key business has multiplied & thousandfald as BURGLAR
milions seek more protection sgainst zooming crime. ALARM
Yot there's only one Lochsmith for every 17,000 peopie! and BECURITY

EYETERAE
Start Callecting CASH PROFITS Right Away training. Covers
You're "in business” ready 1o eamn up to $12.50 an hour a‘”r :"';'I:’ l.rl
a fow days aflter you begin Belsaw's shorlcut training. ot i S
Take advantage of today's unprecedented opporfunities

tvicing and In-
in Locksmithing for year-round EXTRA INCOME in-spare- i e

time—ar fulltime in a high-profit business of your own. valwable and
Hundreds we'va trained have done it. 50 can YOU! All e oottt .IIIIH:?" I.IIFIE:E‘
tools plus professional Key Machine given you with an AL &
course. These plus practice materials and equipment, m iﬁ'ﬁ“ﬁ:‘ﬂ ‘ilrilhs'lf:i plln
plus simple, ilustrated lessons, plus expert supervision, this rapidly sipanding field as
plus business-building guidance will enable you to KEEP u oarl of wour Lacksmith training.
THE MONEY COMING IN! Ildeal for retirement—good ;
jabs tea ADYANCED Locksmithing!
Hiw o chahfe combinalions, in.
SEND FOR EXCITING FACTS—HNo Obligpation ﬁjllggﬁm?:leﬁhu:l ";“1
r ] 1 loeks.
Discover what's In Locksmithing for you—how Belsaw's You learn-by-doing on the locks
Mlllﬂﬂ L'D':'KIFI'I:IH-IMW 1“"“"' can l.l you the that we B n| vau'll find I
:Ikélllt you can depend on to EARN MORE—ENJOY LIFE {-,",.;|n.||,|l and highty profitable

SPECIAL mm.s

ALL

AND EQUIPMENT JHC.I'.HDED"

e 2 -".:.“? ol i
L

Hundreds of Beisaw trained men
have succeeded in this fascinating
and highly profilable field. . .

"*Belore enrolling § checked
other coarses. and also asked
for sdvice from several af

the professional locksmiths
in my area. They all wid
Belsaw wa tops

THIS PRO KEY <
MACHINE IS \f .
YOURS TO KEEP! :;‘:,'L,,“',L",‘.',’",;,,’:,"‘ 5o

mdhnlh:_

Koy Mk Find out all about it! Send for FREE Facts TODAY! _

it e sl paric ::'“"“H'ﬁ.‘:“‘ RUSH BELSAW IN

o et by resorm et D0 1 o0 COUPON1 BELSAW INSTITUTE

BELSAW INSTITUTE, 10013 FIELD BUILDING
KAMNSAS CITY, MISSOURI 84111

L1 YES. please seng me the FREE booklet thal
gives lull tetailts about starting my own business in
Locksmithing. | ungderstand there 13 o cbligatian

and {hat no salesman will call I

David Fairbrother —Dave s mn;.m. Service I H“SH Wll PGH 'I'IIIIM’

Mitwaukes, Wisconsie 33209 FOR THiS FACT-FILLED

"I opened my own business, spare
time, seven months afler | enrolled and

made a prafit of $329 for the first week,

8. A, Deberry Liriieton, Colorade I m“LE'"

Mo more hard. nasty work for me, Tells how pou gaichly
MNow | have my own busincss and with fr3n o be your omn boss
hardly any effort | avernge around 350 = ’F::'““::'"M""r
aday, Thanks for my new start in life ™ ;“ M-.H.I!!;::u::

Sam Walker Prichard, Afatama Setaits on our V0D Sand lar your

...YOU Can Do It Tool [l Sikmtt ey o — o




PEST-PRUFE™ is smuall and wnobiru-

ed, hi-bmpaci case has block

Sive-—-ruge

Jinish with brushed sifver face. Measures |

only3-1/2"c4"x3-1/2" Weighsabouta |
;

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

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

They don't call them pests for nothing. The
brugs and rodents of this world can make life
miserable, Traps, sprays and poisons seem (o
have little effect . . . and professional exter-
minators don’t come cheap. But now you can
eliminate troublesome pesis and keep them
out thanks to new ulltrasonic PEST-PRUFE.

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

As commercial exterminators began using
ultrasonic sound to control rodents, other
studies indicated that certain freguencies
affected the behavior of insects, oo, Now,
professional pest control companies acknowl-
edge the usefulness of ulirasonics in control-
ling certain rodents and insects.

UNIVERSITY TESTED

The heart of this new, clectronic marvel isa
special gquantz crystal speaker. It enables
PEST-PRUFE 1o emit ultrasonic sounds that
only pests can hear,

These ultrasonic frequencies “attack™ the
auditory and nervous systems of rodents and
certain insecls causing pain and discomion
The pests are forced 1o abandon the covered
area and will not return while you continue 1o
use PEST-PRUFE.

A leading university tested PEST-PRUFE

PEST-PRUFE Is effective in repelling:

Mice Rais

Roaches Carpenter Ants

Crickets Silverfish

Water Bugs Locusts

Fleas ] many other
pests

Nore: In spite of some claims, studies thaw
that wlirasound is not effective in controk
ling bats or spiders,

as absoluely safe for humans and pets. And
since Lhere are no posonous chemicals, the
ecology i not harmed in the slightest.

The ultrasonic outpat is above the hearing
range of humans and houschold pets, so
PEST-PRUFE is safe for use anywhere. It will
not interfere with any clectronic burglar
atarms, fire or smoke detector, TV reception
of other clectronic equipment.

SET UP A BARRIER TO KEEP
FESTS OUT THIS WINTER.

When you get your PEST-PRUFE you'll
begin to notice some rzsulls in a few days. In
two 1o six weeks your infestation will be elim-
inated. Then continual operation of your unit
will prevent further nesting and inhabitations.

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

JUST PLUG IT IN.

There's no installation with PEST-PRUFE.
All you do = plug it inta any | 10-Vaolt AC out-
let. The solid-state elecironics and quanz ¢rys-
tal speaker require only 5 walls of power—
juit pennies per month—and s mainte-
nance free.

Put PEST-FRUFE anywhere: home, apart-
menl, slore, warchouse, or factory. [t's the
perfect amswer for facilities where food is
stored or handled suck as schools, hospitals,
and nursing homes.

It will repel pests from areas that are diffi-
cult 1o seal-off such as garages, farm
eutbuildings, boats and vacation homes. One
unit protects an area up to 2500 cubic feet

YOU CANT BUY BETTER
PEST PROTECTION,

PEST-PRUFE i state-of-the-art technol-
ogy. Untl now, commercial units used by
professional pest contral companies cost upio
5200 —but lower cost solid-state components
allow PEST-PRUFE to give you the same pest

repelling power for only $49.95 (plus $2.83

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

We urge you to try the PEST-PRUFE umt
for 30 days. Il vou don’t see prool that it is the
most advanced, efficient pest eliminator
available today, return it for a8 complete, no-
quibble refund—including return postage.
You are protected by a onc-year manufac-
furer’s warranty as well as Shelburne’s
2é-year reputation for satisfied cusiomers

HERES HOW TO ORDER.

To order, simply send your check for 549,95
plus $2.85 shipping and handling to ihe
Shelburne Company at our address below,
Credit card holders can speed their delivery by
using our toll-free number
{Md. residents should add 5% sales 1ax.)

—— CREDIT CARD HOLDERS —
CALL TOLL-FREE:

24 hours a day — 7 days a week
(800) 638-6170
OR

(B00) 228-2606
—— Marviand residents call 3634 304 —J

Gt rid of rodents and insects without using
messy traps or poisonous chemicals, Let
PEST-PRUFE clear your home promptly and
effectively, Order one Loday and try it for s full
month at no obligation.

e
D I I i
x‘@mﬁ' -_.L*{I
110 Painters Mill Road

Owings Mills, MD 21117
(301) 363-4304

© The Shelburne Company 1982
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PRADRE T
SOCKET

Magnetic timing meter lets you set ignition
timing without timing marks. Readout Is
moré accurate than visual alignment.

s”am.rth. powerful, efficient engine  tion, lack of power, poor fuel econo-
performance is impossible if the my, overheating, detonation and
ignition spark does not eccur at high idle emissions.

exactly the right time, That's why a
check of initial spark advance is nec-
ezzary when yvour car is tuned up or
when poor performance symptoms
suggest that a spark advance prob-
lem 1s present.

Such symptoms include hesita-

The initial spark advance figure is
always given in degrees. This figure
deseribes the relative position of the
piston at the moment of spark. An
advance specification of 5 BTDC
means that spark oceurs five crank-
shaft degrees before the No. 1 cylin-

MAGHETIC
TiMING
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der's piston reaches the top of its
bore, or top dead center. This speci-
fication is called initial because it is
measured while the engine is idling
and with all spark control devices
dizabled.

Spark control devices are neces-
sary, because the piston moves fast-
er at high rpm and because the
spark advance requirements of an
engine change as load changes.
These devices vary the amount of
advance under different condi-
tions.

On most cars, this variation is
accomplished by means of a vacuum
diaphragm and centrifugal weights,
The vacuum diaphragm moves the
points or electronic pickup within
the distributor cam or trigger and,
thereby, changes the moment of
spark. Centrifugal weights on the
top of the distributor shaft move the
rotor in relation to contacts within
the distributor cap, again changing
the moment of spark. Late-model
cars equipped with computer-con-
trolled systems may vary spark tim-
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ing electronically.
Since electronie, cen-
trifugal and vacuum ad-
Yance mec I.'l...tﬁama arec not
adjustable, unless internal
components are changed in-
side the distributor, only the ini-
tial spark advance adjustment
is generally checked. However,
when a check of the initial ad-
vance finds it okay, but symptoms of
incorrect spark advance persist, the
operation of the internal secondary
advance mechanisms should be
checked.

Magnetic timing

For many years, stroboscopic tim-
ing lights have served as the princi-
pal means of checking ignition tim-
ing. Now, however, there's a bet-
ter—but more expensive—way to
check ignition spark timing: the
magnetic timing meter.

Magnetic timing iz also called
monolithie timing and electronie
timing. It's done by connecting the
test instrument to the car battery
and inserting an electronic probe

/

Timing marks can be extended. On some
cars, this may be needed Just to check
timing. On others, you may want 10
extend the scale to check secondary
advance. In mmmphmlhlrighl.
a 16° scale Is being axpanded to
mmmm{mi.nm.
lay a plece of tape across the scale.
Then, make two marks, A and B, on the
tape, representing 4°, the distance
between 12° and 16® marks. As shown
(tar right), move the tape over 1o add
a distance equal 10 4° to the scale.
Finally, mark 20" point with a punch.

High-priced timing lights
have a bullt-in tach to ahow
rpm and they can give advance-
curve Information. Lights that have
an inductive pickup are easlest o use.

into a socket near the engine’s crank
hub or flywheel. Then you connect
an inductive pickup clamp to the No.
1 sparkplug cable.

The probe electronically senses its
position relative to an index mark on
the hub or pulley. The inductive
pickup tells the meter when the plug
fires. The magnetic probe tells the
meter what the crank position is at
that moment. The meter translates
thiz information into a spark ad-
vance reading.

At the same time, the meter can
record engine revolutions per
minute (rpm}. Therefore, the meter
eliminates the need for a separate
tachometer. Setting initial timing
requires that you make the adjust-
ment with the engine running at a
speed specified by the manufactur-
er. You ecan find tuneup specs in
most owners manuals or in books
such as the Popular Mechanics
Maotor Car Care Guides or Saturday
Mechanie Car Care Hlustrated. The
tachometer fanction also permits
precise measurement of mechanical
and vacuum advance operations at
engine speeds above idle.

With a timing light, you have to be
able to observe crankshaft position
as the plug fires. With a timing
meter, you obtain numerical read-
outs of ignition advanece. Readouts
are checked against engine manu-
facturer specifications. By checking
advance at speeds sbove idle, vacu-




um and centrifugal advance mecha-
nisms can &lso be checked.

The stroboscopic timing light can
also be used to check vacuum and
centrifugal advance. However, since
the total advance of many cars

approaches 45" at high engine
gpeeds, the scale that is attached to
the engine for checking idle speed
advance won't serve for this pur-
pose. To check high speed and inter-
mediate advance with a convention-
al timing light, you would have to
mark your crankshaft pulley with
degree indications up to about 50° or
install one of the timing tapes that
are generally available for some
engines through high-performance
parts outlets,

MAGNETIC TIMING
PROBE SOCKET

Cars with timing mark scale poaftionad at
the engine's rear may also have a magnetic
timing probe socket. Look for it.

Buying a timing meter

Before deciding that you want to
set timing electronically, check to
see if your engine has a timing sock-
et. If it doesn't, you can't use a
meter.

If you buy a meter from an auto
parts dealer, make sure you can
return the equipment if the probe
doesn't fit the socket on your en-
gine.

Most people aren't ready to shelve
their timing lights. Either their
engines don't have magnetic timing

sockets, or they don’t want to pop for
a meter (figure on spending at least
$200).

Evenif your cardoesn't have mag-
netic timing sockets, you can still
time most ignition systems using a
light. But aceuracy depends on how
you do it. Let's run down the steps.

1. Note the Initial spark advance fig-
ure on your underhood vehicle infor-
mation label. If the label is missing or
illegible, get the information from
another source.

2. Make the specified timing mark
stand out by painting it white or coat-
ing it with white chalk. Also paint or
coat the pointer or index mark.

3. With the engine off, connect a
tachometer, following the instructions
that come with the Instrument. Some
timing lights have a built-in tachom-
eter, as well as a distributor advance
seale. They cost more than conven-
tional timing lights, even more than
some magnetie timing meters. But
vou may want to look into them if
you're in the market for both a tim-
ing light and tachemeter,

If you have a GM car equipped
with a High Energy lgnition (HED)
system that has the ignition coil
inside the distributor cap, but the
engine doesn't have a diagnostic
connector, you'll need an adapter to
connect the tachometer. The adapt-
er hooks to the terminal marked
TacH on the distributor, and the
tachometer is connected to the
adapter.

If your GM engine has a diagnostic
connector, attach the tachometer to
terminal No. 6 of the connector (see
Troubleshooting With GM's Diagnos-
tic Connector, page 35, June "R1).

You ecan probably buy a tachome-
ter adapter from an auto parts store,
If not, you can order it from Bor-
roughs Toeol and Equipment Corp.,
2429 North Burdick St., Kalamazoo,

Mich. 49007 or from Kent-Moore
Tools, 29784 Little Mack, Roseville,
Mich. 48068,

You can also use the same adapter
on a Ford or AMC engine that has a
cover over the terminals of the S5I
(Solid State Ignition) coil.

4, Connect the timing light accord-
ing to instructions that come with the
Instrument. Hopefully, yvour timing
light has an induetive pickup, so you
can clamp the pickup right on the
sparkplug cable going to the No. 1
cylinder. If your timing light is not
an inductive type, place an adapter
between the No. 1 sparkplug and its
cable, and connect the timing light
lead to the adapter.

If voudon't have an adapter, don't
time the engine before you get one,
Piercing the sparkplug cable to con-
nect the timing light lead ruins the
cable. It can cause a hard-to-trace
engine misfire. Voltage jumps to
ground through the broken cable
insulation before it gets to the
sparkplug. The sparkplug, there-
fore, can't fire.

5. If your distributor has a vacuum
advance (many 1981-'82 models
don't), you probably have to discon-
nect the vaguum hoso from the vacu-
um advance chamber and plug the end
of the hose with & pencil or golf tee. If
this is a requirement, it says so on
the vehicle information label in the
engine compartment. Other require-
ments, such as the speed at which
timing should be checked, the point
to which the engine should be
warmed, and what accessories
should be on or off during the test,
will also be noted on the decal. On
cars equipped with electronic spark
eontrol, the label may instruct you
to unplug an electrical connector.
Do this with the ignition turned off,

6. Start the engine and adjust idling
speed, if necessary. Then, if nothing
blocks vour view, aim the timing
light at the specified timing mark
and sight down the center of the
light barrel. Hold the light
straight.

If you can’t get a clear view of the
timing mark by sighting down the
barrel of the timing light, sight
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Timing is adjusted by loosaning
distributer and rotating it one way
or the other to gat the timing mark
lined up with the pointer or index
mark. A special wrench may be
needed 10 ge1 ot distributor holg-
down bolt. Wrench fits betwaen
the distributor and brake vacuum
booster and bensath air injection
reactor control valve of GM J-cars.

along the side of the light. Get your
eye as close to the instrument as
possible, but don't get your hand or
hair caught in the fan.

The pointer or index mark should
line up with the mark and both
should appear stationary. 1f they're
not aligned, adjust timing by loosen-
ing or removing the clamp that holds
the distributor. Keep the specified
timing mark under the pulsating
flashes of the timing light as vou
rotate the distributor until the tim-
ing mark and pointer or index mark
are aligned. If they don't appear sta-
tionary, vou may have a bad distrib-
utor.

Distributor hold-down bolts of
some newer cars are hard to reach
without specially made wrenches. If
you need a special wrench for your
car, check your local auto parts store
or the parts department of a dealer
selling your make of car,

Ifthe distributor housing iz stuck,
wrap a atrap wrench or oil-filter
wrench around it and try turning. If
it doesn't turn, let the engine cool
and give the base of the distributor a
shot from a dry chemical fire extin-
guigher. Then try it.

7. Atter you set timing, reposition
and tighten the distributor-holding
clamp. Then, recheck the adjust-
ment toc make sure it hasn't wa-
vered. Finally, disconnect instru-
ments and reattach the vacuum
advance hose or electrical connec-
tor.

If timing marks for your engine
are at the rear of the engine and are
seen through a hole in the bellhous-
ing, the hole may be fitted with a
pull-out rubber or plastic cover to
keep out dirt. Reinstall the cover
after making the adjustment.

Secondary advance mechanism
When initial timing iz adjusted to
the correct specifications, but symp-
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toms of incorrect spark advance per-
gist, the vacuum and ecentrifugal
advance mechanisms should be
checked for proper operation.

Reconnecting the wvacuum ad-
vanee hose with the engine running
at 2,000 rpm, while watching the
timing indicator with your light, will
tell yvou il the vacuum advance is
functional. But a more specific test
is necessary to ensure that it's work-
ing the way it should. Increasing
engine speed while watching the
indieator should cause the centrifu-
gal weights to advance the timing.
But again, this procedure doesn't
tell you if this mechaniam is working
correetiy. It just tells you it's work-
ing.

Reasonably accurate tests of cen-
trifugal and vacuum advance fune-
tions are fairlv easy to perform. But
to perform this check with absolute
precigion, a distributor testing ma-
chine is necessary. Either way, you
need vacuum and centrifugal ad-
vance specifications for your car.
Thesze aran't on the underhood infor-
mation label, but they're included in
most repair manuals, such as the
Motor Auto Bepair Manuaf, Because
specifications may vary within a sin-
gle model year, the various applica-
tions are generally listed by distrib-
utaor number. As an example, here's
the procedure for checking second-
ary advance mechanisms on a 1978
Ford Fairmont with distributor No.
DTEE-CA.

Centrifugal advance iz checked
with the vacuum line to the distrib-
utor dizsconnected and plugged.

Specifications indicate that cen-
trifugal advance for this distributor
should begin with 17 advance at 800
rpm. At 1,500 rpm, total centrifugal
advance should be 17 to 3" at 2,500
rpm. This distributor should provide
Tva® centrifugal advance total. To
check, accelerate the engine while

watching the marks on the timing
indicator with your light. Again, this
i8 much easier to check with 2 mag-
netic timing meter and tach combo,
since some advance specs go beyvond
the range of the timing marks on the
crank pulley or indicator scale.

If the indicator scale on your
engine doesn't extend to the range
necessary for checking advance
mechanisms, vou ecan extend its
range by measuring the width of a 5°
increment of the scale and then
painting additional pulley marks.

A hand vacuum pump is neceszary
for accurate testing of vacuum ad-
vance. Figures for vacuum advance
are given as a certain amount of
advance at a specific vacuum level.

The specs for our Ford distributor
call for 13%° vacuum advance at
15%-in. vacuum. The vacuum ad-
vanece should begin operating at 2.3-
in. vacuum. To check, adjust idle to a
peint below that figure where cen-
trifugal advance bagins, in this case,
800 rpm. Then attach a hand vacu-
um pump to the distributor’s vacu-
um diaphragm with the engine
idling.

Point your timing light at the
srale and begin pumping up vacu-
um. Note the point where timing
starts to advance,. Continue pump-
ing until you reach the vacuum fig-
ure where advance should be full.
Compare the amount of advance
indicated on the crank pulley to the
specification. You don't have to split
hairs to see if it's within half a
degree, Just check if it's working
approximately the way it should.

Again, on most cars you'll have to
extend the timing scale on the erank
pulley if you're using a light, rather
than a timing meter. Remember, if
the increase in idle speed that
results from the vacuum advance
raises the idle above the figure
where centrifugal advance starts, it
will throw off your reading.

Some mechanics disable the cen-
trifugal advance by securing it in
position with little strips of duct
tape while they're checking vacuum
advance. But this is only practical
on distributors where the centrifu-
gal advance weights are directly
under the rotor,

Ifthe vacuum advance diaphragm
is defective, replace it.

If the centrifugal advance is not
funetioning, it could be the resnlt of
sticking due to rast or lack of lubri-
cation. The centrifugal advance can
alzo fail beause of weak springs or
worn advance weights. Worn ad-
vance weights may result in exces-
sive centrifugal advance, while
worn springs would result in the
advance coming in at a lower rpm
than specified. 2o
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Self booster

The brakes on my 14 000-mile Chev-
rolet Monte Carlo hove no power
boost after the car sits idle for several
hours. After driving a few blocks, the
brakes begin working normally. The
dealer installed a new vacuuwm boost-
er and filter, but it hasn't solved the
problem, Can you give him a handf—
Tom Self, Roanoke, Va.

Tell him to order a new vacuum-
booster vacuum check valve (part
No. 18003614) to replace the valve
booster, which may have a flaw
that's causing it to leak. The leak
prevents power boost of the brakes
until there's a sufficient buildup of
vacuum in the booster to compen-
sate for the loss. Also, make sure the
rubber grommet that seals the joint
between the check valve and vacu-
um booster housing is firmly seated.
If it i=n't, vacuum will be lost, and
there will be a subsequent loss of
power boost.

Pinning his hopes

{ have to replace the kKingpina of iy
1980 Ford F-I50 pickup (300-cu.-in.
engine) after only 268,000 miles of
driving. [ admit that I haven't fubri-
cated the vehicle according to the
maintenance guide, However, a
front-end mechanie told me that fre-
fquent kingpin replacement ix com-
mon with Ford vans and pickups

kingpins every 1,000 miles, If it's
driven through water andfor mud,
lubricate the suspension that same
day.

2. Don't mix different kinds of
grease, In production, Ford greases
kingpins with a lithium-base grease.
Lithium-hase grease is not compati-
ble with sodinm-base grease. When
the two are mixed, they form a rock-
hard substance that blocks grease
from reaching the innards of the
kingpins.

Containers of grease aren't often
marked “lithium"” or “sodium" so
there's no way of knowing what
you're using. To be on the safe si
buy grease from a Ford dealer. Car-
tridges will carry the correct Ford
gpecification number for lithium-
base prease, which is ESA-
MICT5B.

3. Give kingpins sufficient grease,
Many guys pump the grease gun
Jjust until they see grease ocoxing
from a spot. That's not enough,
Grease is supposed to exude from

The joint is jumping

In 1973, GM began putting ball joints with wear indicators in some of its
cars. Since then, GM's use of self-diagnosing ball joints has expanded to

all models, and AMC, Chrysler and Ford have installed them on many
models. It's important lo remember that these ball joints must remain “load-
ed” when you check them; that is, the car should be on a level surface and the

wheels on the ground, not lifted.

several specific points to flush king-
pins sufficiently, Locations of points
are difficult to describe, but a sketch
in service bulletin E210 (5/24/82)
shows them. If you can't get a Ford
dealer to let you look at the sketeh,
my advice is to keep greasing king-
pins until grease flows from several
points.,

Those who own relatively new F-
100 and F-150 Ford pickups may not
have kingpins on their trucks. Some
late 1981 and all 1982 models are

pipped with ball joints, rather
than kingpins.

“E" for effort on an “A”
Sinee the firgt day 1f kit the road, the
J4-titer VE engine (automatic trans-
migsian)of my 1981 Pontiac LeMana
when cold has hesitated, stalled and
gpit back through the carbiiretor on
aeceleration. The dealer has had the
car 10 times and has consulted with
the factory field vepresentative, An-
ather dealer had the oor nine days,
No one has come up with a solution,
Now, they're telling me that [ can't
expect the engine to perform any bet-
ter wntif it warms up, Please help.—
Jokp M. Suit, Annapolia, Md,

I can't believe that everyvone is
overlooking technical service bulle-
tin B1-T-8B, but it seems that way
based on the long, but partial, list of
repairs and adjustments you provid-
ed in vour letter. Although the deal-
ers have done many things, includ-
ing replacing sensors of the Comput-
er Command Control system, it
doesn't appear that they've made
the repairs called for by the service

Pbamns i fo oane 421

To check Chrysler, Ford and GM joints, it's important that you wipe tha grease fitting or plug
and wear indicator shoulder clean. Scrape a screwdriver or fingernall across the cover, If the
surface is smooth, the indicator shoulder is flush or inside the eover. This indicates that the joint
is worm and should be replaced.

T check ball joints of the AMC Pacer, remiove the plug from the lower ball joint and insert a
sliff wire in the lubricating hole until i hits the ball slud, Scribe & mark on the wire where it aligns
itsiH with the outer edge of tha hiole. Now, measure the wire from its end to the scribe mark. I the
wire |s % inch or more, replace the ball joint,

CHRYSLER, FORD, GM

which receive fubrication on ached-
ule. I5 there o defect here? —Michael
4. Bockoloakie, Coatesvifle, Pa.

There have been instances of pre-
mature kingpin failure, but the
truck engineers at Ford Parts and
Service contend that problems are
caused by lack of proper mainte-
nance. To aveid trouble, owners of
vans and trucks have to observe
these instructions:

1. Follow the scheduled mainte-
nance interval for your van or truck
as given in the owner’s manual. In
your case, Mr. Sockoloski, lubrica-

s

= WE AR

" WVE AR INDICATOR
tion is called for once every 7.500 |$ch:nmn e FLUSH WITH
miles unless the vehicle is used off ,:g;’;ﬁg"gg ploh g INSIDE COVER
the road under dusty conditions or is FROM COVER ggb;ﬁimm

driven through water and/or mud. I GoOD

the vehicle iz an off-roader, grease
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If you think STP
isonly forracing cars...
it :

STP was born on the racetracks of America,
STP-The Racer's Edge® throughout the world,
And from that discipline.._where performance is
all that counts... STP brings a complete line of
Performance Products to your car. Where
performance is a). that counts, 1oo,

S TP Performance Products. Designed to help
you get the best out of your car for a long, fong
me.

On the world’s racetracks. On the world's -

roads. Wherever performance counts, N
STP is there. Satisfaction guaranteed, )

S

1. STP OIL TREATMENT. Even the best motor
oils begin to lose their protective properties
under the high engine heat of everyday driving.
That's where STP Oil Treatmeant comes in, ft
gives your oid muscle. STP's special polymers flex
with heat... strengthening the film between vital
moving parts, just where it's needed.
introducing STP “4.” Specially formulated
for taday's 4-cylinder engines that work harder,
rev highar and run hotter than farger engines.
Wheneaver you change or add ofl, get
STP O Treatrnent .. in-orginal or new
d-cylinder formulas. And give your oil muscle,

Depend on STP proven performance.

© 19857 STF Corporalon, an ESWAARK Company Fort Lawderdals, Florda 33310

2. STPPROTECTOR/BEAUTIFIER.
STP Protector!Beautifier, with its exclusive
“Sunscreen” formula, protects your car’s
vinyl leather and rubber surfaces against
fading. drying and cracking. it actually
screens out the sun's harrmiful uitraviolet
rays. STP Protector Beautifier. .. because
the STP shine means pmreﬂ%

3. STP GAS TREATMENT.
STP Gas Treatment funes-up your gas, ..
ne matter what grade gasoline you're using.
Used reguiarly it keeps water from building
up in your tank, helps clear your entire fuel
fine and cleans dirty carburetors.. for

better performance and better mileage.

4. AND OTHER PERFORMANCE PRODUCTS.
The lineup goes on and on... Motor O, Air and

il Fitters, Carburetor Cleaner, Diesel Fuel Treatmeant,
PCV Valves, Breather Elements, Foaming Engine
Degreaser and more. All consumerprovern. All
satisfaction guaranteed or your money back. if the
brand name is STE you'll get proven performance.

SE




CAR CLINIC
[Canrmed fram page 40)

bulletin. The service bulletin iz enti-
tled “Cold Driveability and/or Cold
Start Difficulties” and applies to all
GM “A" series cars with the 3.8.liter
engine. After attempting certain ad-
justments, dealers are instructed to
install a new choke and cam kit (part
No. 1T068034).

If this fails to correct the problem,
look for a vacuum leak in a system
that is active only when the engine
is cold.

Another possibility would be an
inoperative cold-start spark ad-
vance system. Mechanics who are
experienced in troubleshooting cold
start problems generally try to keep
such problem vehicles overnight. In
the morning, they make a wvisual
cheek of the syvstem as the car
Warms.

Knock, knock. Who's there?

Ame I being taken for a dummy by my
Ford dealer? He's telling me that a
rumbling knock as [ drive my 19581
frranada over sharp bumps, such as
raifroad tracks, in cold weather is
normal. He says that Ford calls this
a “strut knock,” and it's to be expect-
ed with MacPherson struts, What do

you sayl—Rick Seibert, Sawyer
AFE, Mich.

The Ford and Mercury dealers
weren't aware that the front rubber
isolator mounts originally installed
on Granadas and Cougars with Mac-
Pherson struts are made of synthet-
ic material that becomes inflexible
in ¢old weather. That sets up a situ-
ation causing struts to knock. Ford
just issued a new natural rubber
mount. Uppers and lowers for the
front struts are contained in a kit
{(part No. E2DZ18138A); it became
available in June.

Hot and stuffy

it your van or pickup
truck is equipped with
dual fuel tanks, do
not—1 repeat, do
noT—run one tank dry be-
fore switching over 1o 1ha oth-
er. Doing so will create & supar-
lpan fuel condition that can send
mmmmwmm
soaring 1o a point whens the catalytic sub-

strate melts. You'll find out about it when the

Some like it hot
Yourarticles on solving cold-weather
probfems with the GM 5.7-liter diesel
engine { Saturday Mechanie, page 37,
Jan. 8¢ and poge 35, F'eb.'582) prompt
me to write, One of them mentions
that GM has available as an option a
Tuel-tine heater kit that helps lower
the clowd point of diesel fuel in cold
weatfer, Car I nuse thiz on my Volks-
wagen diesel? —Clavence D, Wil-
toughby, Rockford, T,

For my “uninitiated-in-diesel-ter-
minology" readers, the cloud pointis
the temperature at which the waxy

MELTE D/CONVERTER
CREATES HIGH
HACK PRESSURE

high-exhausi back pressure that's created as the
melled substrate blocks exhaust gases creates an engine driveability problem, such as missing.

Hmmmmmrghmﬂmhwumummmmﬂmmﬁmmww
light truck with a single fuel tank 1o run out of gas can cause the same trouble,
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With Eimer’s Carpenter’s Wood Glue,
pro can be child’s play.

Even do-tt-yourselfers can do it
like pros with Eimer's® Carpenters
y  Wood Glue

' Specially mzde to penetrale
o, Doth hard and soft woods, it
. grabs insiantly, yet you can

S still reclign the joinl before '
- sats After drying. it forms a bcmd th:ﬂ. s even stronger than

Grabs instantly

Aligns easily

the wood Hsell

washes ol with waler

Faor plans lor making
thesa beautitul wooden
{oys —lhe antique car. and

C forden inc 1963

Elmers Carpenter's Wood Glue is glso paint-
able. resstan! o gumming when sanding.
And its sovent-Iree, non-toxic® lormula quickly

To help make mending and mak-,
ing things like a pro. .child’s play.

biplane shown and a
paddle-driven steamboat
—send $3to Elmer's. PO Box
2383, Van Nuys, CA 91409

“of Selinad Oy Fededal Hasaripus Subsianoe Act

constituent present in diesel fuel
congeals and forms particles. For
No. 2 diesel fuel, which is the most
common sold for use in motor vehi-
cles, the cloud point occurs at
approximately 20° F. As tempera-
ture fallz below this, wax particles
get larger and are trapped by the
fuel filter, which can clog. A clogged
fuel filter cuts off the flow of fuel to
the engine. The job of a fuel-line
heater is to melt wax before it
reaches the fuel filter.

Now, back to the guestion of
whether there’s a fuel-line heater
for VW diesels. Yes, there is! In fact,
there are two kinds you can get. One
uses heated coolant. It's the warmth
from coolant to the fuel as the fuel
circulates through the element of
the fuel-line heater. With the fuel-
inlet temperature at (" F., this heat-
er provides sufficient warmth to
heat fuel to about 60° F, This heater
will fit all domestic- and foreign-
made diesel cars and trucks.

The one drawback to a coolant
heater is that coolant must be heat-
ed before the heater is effective. On
a really ecold day, it's debatable
whether the cloud point of fuel iz
reached before coolant gets warm
enough to stop wax clogging. Let.
ting the engine idle for two minutes

before starting often helps. At idle,
the fuel-flow rate is minimum, re-
ducing the chance that wax parti-
cles will plug the fuel filter before
warm coolant melis them., For more
information, write directly to the
Sales Dept., Phillips Temro Inec.,
9700 West Tith 5St., Eden Prairie,
Minn. 55344,

The other type cf fuel-line heater
is an electrically aperated coil that
automatically turrs on and gets hot
as soon as you turn on the sTART key.
When the ambient temperature
drops below 30° F., its effect is prae-
tically instantaneous.

The electric fuel-line heater heats
fuel to a temperature that's 20° F.
above the fuel inlet temperature,
Therefore, it's effective down to a
fuel inlet temperature of about mi-
nus 10° F. Below that, waxing will
begin in spite of the heater. For
more details about the electric fuel-
line heater, contact the Sales Dept.,
Desel Systems Group, Stanadyne
Inec., Hartford, Conn, 06102,

GOT A PROBLEM WITH TOUR CAR?

Jusr ask Mort about . Send your quastian fo the Car
Ciirie, Popular Mechamics, 224 Was! 57th 51, Naw
York, M.¥. 10078 While lefers cannol be answered
individually, probiems thal are of genaral infares! will
e published in the columa

SERVICE TIPS

B Early production model 1982 Omegas
equipped with 2.8-liter V6 engines may foul
sparkplugs if used often for short tnps. (The
same holds trua for other '82 GM cars with this
angine, ) Fouled plugs may prevent starting or
cause rough idling and slailing. You should be
using AC R43CTS (engine VIN X) or AC
R42CTS {engine VIN Z) plugs. Alsa, the vacu-
um breaks, wvalve rod and choke unioader
should be resel o specs nol in the service
manual. Complele instructions are on page 53
ol the April 1882 Oldsmoblle Serdce Guide.

B You can get rid ol a lorsional vibration in
your 1982 Mew Yorker, Diplomat, Gran Fury,
Cordoba or Mirada equipped with 318-cu_-in,
engine and 226 rear axle, The vibration—a
canlinuous, drumming o droning sound from
the driva train—occurs around 40 mph. Sef-
vice bulletin 21-08-82 recommands installation
ol a new torque converar lockup spring (Part
4202672) in the transmission valve body.

B I you're seeking the cause of an engine
perormance problem in a Ford Escort or Mer-
cury Lynx, and notice an oll track inside the
distributor cap, ook elsewhera. This off rack (s
normal and deesn't affect engine operation.

B I'va received lelters about brake pulsation
in 1580 and 1881 Chevy Cheveltes after brake
jobs are done. That's because brake jobs are
being pedormed according to Instructions in
the shop manual, which is okay. However,
Chewy has added other procedures (see ser-
vice bulletin B1-T-80) to be followad that alim-
inate the pulsation P
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Waming: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.
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NEW NOW
forhome and shop

A The Nautilus Whole House Ventilator, designed so you
can install it yourself without cutting ceiling joists, pulls
cooler outside air into the house through downstairs win-
dows and expels superheated attic air, Claimed to con-
sume only 20 percent as much power as cenlral air condi-
tioning, the 24-in.-dia. fan lists for $239.90, plus $67.90 for
celling shutters; the 30-incher iz $259.90, plus $89.90.
Made by Mautilus Industries, Box 159, Hartford, Wis.
53027, it's available through home centers.

B Aerosol paint remover soltens and bubbles paints,
enamels, polyurethanes and assorted finishes, so they can
be scraped or scrubbed away, Spray can application
makes it easy to apply in hard-to-reach areas. Called
Formby's Paint Remover, from Formby's Inc., Box 667, Ol-
Ive Branch, Miss. 38654, it comes in 15-02. spray cans for -
about $6 at hardware and paint stores and home centers,

IR Sk

€ A two-speed, portable, metal-cutling band saw slices through solid steel bars e
up to 3%e-in. dia. and rectangular stock, measuring up to 37 <4% in. besides [L] E!
cutting pipe and conduit. Model 1010's Hi-Lo 110-volt a.c./d.c, motor draws 4 e

and 7.5 amps. t& maintain cutting blade speeds of 200 and 250 feet per minute. l?] @
Planetary gears on ball-bearing shafls drive the blade, while t2nsion controls —

ease blade changing. The 1010 Is made by Skil Corp., 4801 Peterson Ave., | N J[ o
Chicago, Ill. 60646. Its suggested list price is $339 from lumberyards, building (DALY | eOm
supply houses and jobbers supplying building contractors,

D The Classic Home Alarm System for houses or apartments is activated by a
code number the homeowner can change himsell. its security panel has a but-
ton for roLice which alerls a central station 1¢ call police immediately; FIRE 1o
tum in an alarm; No DELAY 1o put normmally delayed signals from protected poinls
on instant alarm; and on watcH 1o sound a low warning tone if someone enters
or leaves through a protected point while the system s partially activated. The
maker, Honeywell Inc., Honeywell Plaza, Minneapolis, Minn. 55408, installs sys-
tems slarting al $1.390 and monitors them for $20 per month. o
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Reach for
new horizons.

IS never easy. But reachmg fDr
new horizons is what aimi
% isall about. Because to rea ﬁ fm
huricons you must have the
b | vision to see things not only as
they are, but as they could be, You
must have the dedication'to-give
“ the best you have, And you must
: have the courage to accept new
h challenges.
The history pf'the Air Foree is
a history of men and women
J L reaching for new horizons, dedi-
cating their vision and courage
to make our nation great.
Yol ::'}an:;qm us in our quest
for new horizons:Our pay and
benefits are better than ever,
Svith uppaﬂunmes for growth e
and choll
i, A AmH andoutmE
—= see your Alr Force recruiter today
or cal[ toll free’ WE-USAF

in the card.
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CAPSULE REPORTS ON NEW AUTO PRODUCTS

Bike in sheep's Glﬂ'ﬂ'ﬂﬂﬂ
Many motorists have dizscovered the
comfort of quality sheepskin seat
covers. Now the same posterior pam-
pering also can be enjoyed by bike
buffs.

Luftmeister's sheepskin motorcy-
cle seat covers come in two sections,
for rider and passenger. The covers

e o Y,
[ (&S0 R
Genuine sheepakin motorcycle seat covers
really reduce fatigue on extended trips.

are made of 100-percent natural
aheepakin, have elastic straps for n
universal fit and Velero tabs to keep
them in place. We found that the cov-
ers reduce fatigue on long trips.
They come in brown-beige, white or
silver and cost $59.956 at your local
BMW motorcyele dealer or from
Luftmeister Inec., 136 East Stanley
St., Compton, Calif. 90220,

—JSoel Breault

Roll-up tool pouch

Here's a handy way to carry a basic
set of tools in a motorevele saddle-
bag or in the corner of your car
trunk. It's a roll-up tool pouch that
opensg up to 17 % 19 inches. The
pouch has one large pocket for an
owner's manual or shop rag, eight
narrow pockets to hold open-end
wrenches or pliers, and four shallow
pockets for a spare sparkplug and

—- W i

Roll-up tool pouch Is a handy, space-sav-
ing way to carry along a basic fool setl.

the like. We found the tough vinyl
pouch offered good tool protection
and the two webbed straps with
plastic cinch buckles kept the pouch

securely rolled up. The Tool Pack is
$17.50 (without tools) from Rew-
Pack, Box 175, New Cuvama, Calif.
03254.—T.A.

Strut compressors
One thing that makes us nervous
about changing a MacPherson strut
is the chanece that the spring com-
pressor will slip off the strut. The
compressed spring, suddenly re-
leased, can cause serious injury.
We found two spring compres-
sors—one for GM X-car struts, the
other for all other models—that
solve this problem, The X-car strut
compressor uses a top plate with

Mo-slip MacPhergon sirut compressors are
made for X-cars (left) and others {right).

three rods to secure the tool. The
general-purpose model uses safety
hooks held by wingnuts, We tried
both models and found no danger of
the tool slipping off the struts,

Both compressors share the zame
compressing fingers. They are of-
fered together with only three fin-
gers, for §124, or separately, at §100
for the X-car tocl and 347 for the
general-purpose unit. Available at
auto parts outlets, the strut com-
pressors are made by 5&G Tool-Aid
Corp., 43 East Alpine 5t., Newark,
N 07T114.—T A,

Fog fighter

If you're bothered by car windows
that fog up, check out Cadie Prod-
ucts’ No Fop Mitt,

The slip-on foam and cloth mitt,
about the size of a potholder, is
treated with an antifog compound.
Wet a corner of the mitt with water

No Fog Mitt protects your windshield end
windows against fogging for & month.

and wipe it around the inside of the
windows. The sudsing action leaves
a clear coating that we found lasted
almost a month. We got =ix wind-
shield treatments from the mitt.

You can find the No Fog Mitt (31)
at variety stores. Cadie Products
Corp. i= at 100 6th Ave., Paterson,
NI 07524 —Joel Breault

Big charge

Several battery manufacturers are
having a “horsepower” race to see
who can come up with the most pow-
erful automotive hattery. Right
now, Prestolite’'s new Firepower
FPR00 iz the champ. It has a cold-
cranking rating of 800 amps. at0° F.,
and a reserve of 150 minutes,

We tested the FPE00 in three vehi-
cles: a E.T-Iit-a;r Olds where it re-
placed both original equipment bat-
teries, a hard-starting Chevy diesel
pickup and a Camaro with a high
resistance in the starter circuit. The
FPa00 provided fast starts every

Prestolite FPB00 battery features a coid-
crank rating of 800 amps. at O F.

time, even when the temperature
dropped to 20°F,

At a list price of $173.95, the FPR0O
is a bit steep, but it will give you
more power than you can get any-
where else. From Prestolite Battery
Div., 511 Hamilton St., Toledo, Ohio
43694, —Joel Breault

&0 POPULAR MECHANICS
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IT TOOK YOUR BUMPS.
PROTECTED YOU FROM THE ELEMENTS.
AND GOT YOU OUT OF A FEW JAMS.

NOW IT’S TIME TO SETTLE UP.

Your car took care of you. Now's the time to
take care of it—during NAPA Fall Car Care
Days. You'll find what you need for your do-
mestic or import car at NAPA auto parts stores
and participating garages and stations. Look
for the NAPA Fall Car Care Days poster. And

- reward a clutch performer.

Check youwr Yol low Pages




APPLIANCE CLINK
QUESTIONS ANSWERED

Converting convection oven

{ have a Tappan Convectionaire aeif-
cleaning range, Model 30-3847-24, 3¢-
rial No. 040685, My problem is with
my oven, Cookiea, cakes and light
breads bake fine, but richer and
heavier products don’t bake through
and brown much too fast, The recipe
boolk says to cover the itams with alu-
mirum foif. The foil sticks to pump-
kin pies and makes them look awful,
Jenn-Airhas a forced-air oven which
algo operates as a conventional wnit
with a fiek of a gwitch, S ve owned my
range almoegt three years and wonder
if it's passible to convert it perma-
nently to e conventional oven.—Con-
cerned, Haunbatadt, fnd.

| contacted Tappan Co, in Mans-
field, Ohio. They tell me your model
range cannot be converted to a con-
ventienal oven. You have a straight
convection range. The problem you
are having with the richer and
heavier baking products may be
with the placement of the pans on
the racks, This type of oven requires
different cooking methods. The oven
cooks and broils by moving hot air
which comes down from the top of
the oven, The upper rack positions
would be for broiling; the lower rack
pozitions would be for normal hak-
ing.

When you bake a pumpkin pie, or
any from-scrateh pie, build up the
pie erust ¥ in. above the pie pan and
make a fluted edge. Then make a
dome or tent with the foil before
placing it over the pie. This should
prevent your sticking problem. The
only time the use of aluminum foil is
recommended is for baking ple and
pizza. These foods are baked at a
high rack position to get them brown
on the bottom, but they must be
shielded to prevent them from burn-
ing. Tappan also recommends the
uze of pluminum bakeware in the
oven. They will be sending you a
new, revised cookbook for yvour mod-
el range.

Plugged evaporator drain
I havea 1968 gide-by-gide Sears Cold-
spot refrigevatorifreezer, Model 108-
BE7IR6!. Afler owning this refrigera-
tor for about stz years, the evapora-
tor bottom drain has become plugged,
This, in turn, causes the tce to build
up af the back of the cabinet and slop
the impeller on the unat's circulating
fan.

Thig problem has been repaired.
However, about every two years the

SERVICE TIP

If your refrigerator has a fan-cooled con-
denser located in the botiom front of the
wnit, this aimple maiintenance procedure
will help the sppliance run at peak efficlen-
cy. Unplug your refrigerator. Then remove
the metal plate along the bottom front to
axposs the condenser, so it can be cleaned
with & vacuum cleaner. You should repeal
this procedure every three months.

ree builds wp again and the fan has to
b removed, The drain in the evapo-
rator cabinet is aheays clean, and [
am unable lo aseerfain why this
butldup occurs. I would appreciate
any help.—Emanuvel Fiotrowicz, To-
ledo, Ohio

The defrost drain tube is the first
thing to check. The original drain
tube was shaped in the form of the
letter W,

The tube came right of f the bottom
of the refrigerator and went down to
the drain pan. The drain tube had to
be modified on your model refrigera-
tor to correct a problem of ice build-
up in the drain. If your drain tubing
is in the shape of the letter W, you
will have te remove the tube and
cut it so a stub about 1 in. long
remains.

Before reinstalling the short stub
in the drain hole, check the drain
grommet to make sure it is free of
any restriction. This should correct
your prablem.

If the drain tube has already been
modified, another area to check is
the defrost bimetal. If the bimetal is
not reaching the desired tempera-

I yQur b 3 Quesion about any apphance. send
along with the modal and senal numbess. fo ADDik-
ance Che, Popular Mechamcs. 224 Wesr 57th 5t

Mew Yorn, MY T0019, Sovy. Dul ledters cannol oe
angwared ndividually Praotire of wids reheres? will
Do orECLUSEeT I g Coiwmn

ture, this could also cause the prob-
lem you are having.

Mysterious washer

We orwen o Mayteg washer, servial Na,
J18188F Q. We are having problems
with the spin cycle. The washer goes
through one load of wash fine. How-
ever, the washer stops on the second
and third loeds, when it reaches the
apin cyele fthe point where the motor
switches to reverse). The motor hums
and the overlvad protector on the
motor trips,

We called a Maytag serviceman
who replaced the timer, The machine
worked fine for two months, then the
problem started again, After we re.
Haced a switch ( for regular and gen-
tle washes) and checked every con-
neetion, the washer still wasn't work-
ing.

I called in an electrician to check
the machine. He checked it out under
actual operation. [t stopped again on
the spin cyele. He said he could smell
acrid smoke and replaced the motor.
The washer was fine for two months,
Now, the same problem ts back again,
famat my wita' end. Do you have any
ideas?—Werner A. Schiedt, Morris-
ville, Pa,

Spunds to me as if you have a low-
voltage problem. When your ma-
chine goes into spin, it is at the point
where it uses the maximum voltage.
If the voltage is low at that point, it
will trip the overload so you don't
burn out the motor; you might get a
little odor from it,

My suggestion would be to put a
capacitor in the motor line. Use Part
2-61083 which contains a 216 to 259-
mfd. capacitor and a wire {(available
from Maytag for approximately

$7.35, plus tax and shipping). Re-
move the red No. 22 wire from the
timer and plug it into the capacitor.
Then run the wire from the capaci-
tor back to terminal No. 22 at the
:.imer. This should cure your prob-
2.
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“If we serve you in Seattle, we’ll back you in Paducah?”

* ENGINE & DRIVE TRAIN
*« BRAKES * ELECTRICAL
* QENERATOR * A/C, MEATING

* CHEMICALS & SUPPLIES

Now there's somebody who backs their RV sarvice
throughout the U.S. and Canada. No matter where you
travel, there's a U-HALL® REC VEE WORLD®™ and
U-HAUL HITCH WORLD® nearby to stand behind its
parts and service work, coast to coast. U-HAUL has over
1,000 Moving Center locations open seven days a weak.

ON-SITE OR IN-SHOP SERVICE
We'll do the job at your place or ours with factory autho-
rized service, parts.& supplies.

24-HOUR ROAD SERVICE !f you break down
while traveling, call 1-800-528-0355 (toll-free).

PARTS, SUPPLIES & ACCESSORIES
Chemicals, directories. maps, hoses, appliances, toilets,
pumps, lighting, awnings, TV
antennas, tire carriers and more!

I

+HITCHES » LOAD EQUALIZERS
*BWAY CONTROLS » SUSPENSION AIDS
* BRANE CONTROLS » LIOHTING AIDS

AANSMISSION COOLERS *LP QAS

COMPLETE TOWING SYSTEMS
U-HAUL HITCH WORLD has everything you need for
your tow vehicle and trailer, With over 35 years experience,
nobody knows more about trailer towing than U-HAUL.

Hitches for domestic and foreign cars, trucks and
motor homes, All from top-brand names such as REESE,
DRAW-TITE and VALLEY. Also custom fabrication for
unigue vehicles and towing needs.

COMPLETE LINE OF
TOWING ACCESSORIES
Brake and sway controls, electrical connectors, trans-
mission coolers, ball mounts, suspension aids, fow bars,
mirrors and more!

HHD US IN THE HHITE PAGES UNDER U-HAI.IL HO‘H’IHG CEHTEHS

_Jnrn the 'mnnmq team ﬁe re hiring experienced R V techniciahs. Cal Don Moel, 1-800:528-0463 %,

- e L tiEle— — — R e =



PM WORKBENCH
PV EXAMINES PRODUCTS AND SERVICES

Glass cutter magic

Cutting glass is relatively easy if
you hold the tool perfectly perpen-
dicular, while pressing straight
down—easier said than done. The
hard part is gripping the slender
gshaft of the conventional glass cut-
ter tightly enough to apply the
straight downward pressure re-
gquired while holding it like a pen-
cil.

Now you can cut glass like a proon
your first attempt with the newly
patented Mapewick glass cutter. It
has a cirele in the handle so your
index finger becomes part of the
same axis as the cutter. This allows
effortless downward pressure and
makes it easy to keep the eutter per-
pendicular.

Ring in handle of
Magewick glass cut-
ter makes I easy to

hold perpendicular
while pressing down

1o score glass.,

The Magewick Comfort Grip glass
cutter comes with steel or earbide
wheels from Pro Glass Cutter Co.
Ine., 13910 Creekside Dr,, Matthews,
N.C. 28105. Cost with carbide wheel
is $9.50, steel wheel $4.50, post-
paid.—H.W,

Flood insurance

Pipe sizes can be hard to measure
correctly if you don't work with
plumbing all the time. The penalty
for guessing wrong is time lost and
the expense of getting the wrong fit-
tings at the very least, or a flooded
basement at the worst.

A new plastic gauge takes the eye-
ball cut of pipe sizing by giving you a
quick, easy way to measure the
ingide or outside diameters of copper

or aluminum tubing or the inside
diameter of galvanized or black iron
pipe. Pipe Gauge costs $1 and will be
available through home centers and

Fitting the plastic | oonn s o o
gaugelothepipe's | =
outside gives In- | & W o
stant o.d. reading:
plug gauges i.d.

hardware stores. You can order it by
mail for §1.34, postpaid, from Florida
Specialty, Box 11682, Bt. Peters-
burg, Fla. 33733.

—Rozario Capotosto

Handy tap and drill set

This 10-piece, heavy-duty tap and
drill set comes in a handy wvinyl
pouch for easy, safe storage on a
peghoard.

Shown here is the NC set which
includes ¥-20, %1e-18, %-186, e-14 and
%-13 carbon taps and matching
high-speed steel drills. NF taps are
alzo available in the same sizes.
Industrial quality sets come in the
same sizes and feature precision-
rolled, high-speed steel taps with

4

Matched tap and drill sets for the home
handyman store neatly in plastic pouchea.

high-speed steel drills. Available at
hardware stores and home centers,
prices range from $29 to £49. From
Henry L. Hanson Inec., 220 Brooks
8t., Worcester, Mass, 01608,
—Angus Laidlaw

Three-way screwdriver
Three-sided, angle-tip serewdrivers
work from directly above or from an
angle for increased leverage. Angle
driving increases torque, reduces
effort and makes it easier to reach
into corners.

Three-tool ScrewTriver kits in Y-,
%4-, and %-in. sizes are available
from hardware stores or by mail
from Rodan Tools Ine., 17200 Libby

Angled blades aliow
you to adjust the
handle, increasing
torque needed to
turn tight screws.

Rd., Maple Heights, Ohio 44137 for
$12.95 plus $1.50 for handling.
—Rosario Capotosto

Rockwell bench saw recall

Defective switches on zome Rock-
well Model B motorized bench saws
have caused unexpected restarts by
bumping the saw. Five laceration
injuries have been reported.

Model B saws with serial numbers
from LL-100 through P-110 or from
B0 A 00000 through 81 C 02615 made
before December 1980 are affected.

Saws can be taken to Rockwell
Service Centers for free switeh re-
placements, or owners can request
free Switch Retrofit Kits with instal-
lation instructions by sending the
serial number of the saw to: Custom-
er Service Dept., Rockwell Interna-
tional Power Tool Div,, 400 North
Lexington Ave., Pittsburgh, Pa.
15208, |

if you've CoOm@ ACrOSS & now product with
some special lealures, /et us know aboul i
Write fo PM Warkbanch, Popular Mechan-
s, 224 Wes! 57th Sr., New York, MY, 10010
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A Formby guide to the
buried treasure in your house.

—Homer Formby 3rd generation restorer and refimsher

Buried under
this fimish. .. 15 this.

Buried under _
this finish... s this.

Buried under
this finizh. .. is this.

Buried under this finish. . . is this.

I can show you the bargams in your basement and the antiques in your attic.
A treasure trove of castaway furniture that can be restored to its former glory.
Smﬁ Quickly. Rewardingly. _ . o
ow? With Formby's® Furniture Refinisher. My Furniture Refinisher is, in all
modesty, a breakthrough. Because it works totally unlike the conventional products
generally available.
You see, I've taken the stripping and sanding out of refinishing. Stripping is
for you—and damaging to your furniture., Because it uses powerful chemi-
cals that raise the grain and destroy the patina of fine old wood.

Formby's Furniture Refinisher doesn't strip—it restores. You're reaching back in
time by dissolving the old varnish, lacquer and shellac that has buried your treasure.
After you refinish, protect your piece. My Tung Qil Finish lets you hand-rub a rich
finish that brings out the grain of the wood. And because my Tung Oil Finish is rubbed
m—wiile ord varmish coats the surface—you're ing your furniture as well.

Who doesn’t have a long-forgotten chair or mirror or desk that's doing nothing
but gathering dust’

i e e ey Al W,
it can be ga g nts. il a ’
Fora of Formby's Furniture Fact }Ej ﬁeﬂ E'E ﬂﬁ ﬁﬂ ﬂ
Book, write to Homer Formby, F.O. Box d =N . &
647, Olive Branch, Mississippi, 38654. No one knows wood as good. ™%
Formby's products are available at better paint, hardware,
t stores and home centers.

Formby's is & registered trademark of Formby's sz, © 159G Formby's Inc.



30 Ways To

Help You Qualify
For A Job That Pays More Money!

FREE CAREER FACTS ABOUT DIPLOMAS AND COLLEGE DEGREES

Send for free facts and color brochure to find out what career training in the field
of your cholce might do for you—no obligation to buy anything now or ever. Now
uhmmymr:wtm » you can train for a money-making career. . . even gel a college degree
if vou want. . . to help you get a better job. Find out everything you mtdluhnw@lmym:
of these 30 career programs—with no obligation to buy anything, now o ever, and no sabes-
man will call. Just check the one program thal interests you most. You will receive free facts,

color brochure and information on

opportunities in the field you choose. Moail

coupon today lr!dmhuwusy it is Lo train &t home for a great new career or advancement

on your present job.
Open Book Exams. .. Adult Training

Your diploma or degres is given to you for
hhmmhm—mlmm.#wd
and training matenal to your home. You
Hh!lymmr:ﬂytutaha:h“ﬂpm
Book™ exam. Then mail it to your instructor,
Graded papery are retumned to you with comments
whmddhldlmhwlnmulrmm
answers. “Crpen Book™ exams have proven so soc-
are now used in many

i

sazy to do, You choos your own study hours in the
privacy of your own home. You move ahead one
e al & time, as fasl or as slow as you want, And
Diploma or College Degres ia fully sceredited.
An Ideal Way to Learn

You waste no tifse u-.welinglu and I'rnm class.

i

m‘n'uptwmth:uﬁmdhygm

employees., . mptﬂllm-iha
Intermational Paper, IM, E.uhl:lnn

Sml. Uhited States Steel, ete. And nole that i

you wish, [CS will your employer informed
of your progress if you fed £ can help you toward
a better job, or an increass i salary.

Mo one can promise success but if you want more
security, more day-to-day satisfaction and more of
a future. vend for free facts and the color bro-
chure of your choice. There is no obligalion and no
salesman will call.

Could a Career Diploma Help You
Eam $25,000 to $100,000
h‘rm:rl..il'uﬂmﬂ
llh‘jrm.ﬂ:l the amount of

Loe making i uf Lhe careers
wm E&mmullu;w’?fl 2% an bour,
aute mechanics over $8.00 an . And ir's not
mhrﬂ'nmm.bdﬂtﬁuufwﬁngin a pb
you like.
Could a College Degree B: Worth
Thousands of Dollars to You?

A wo-year degree that gives you an Associale in

Business or in Specialized Technology
could make a gant difference i your lifetime
eamings compared to the average carnings of a high
school graduate, Check the degree or career

courss you are most inlerested in and mail the Morth American and internationsl Correspondence Schools

postage-paid reply card today!
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ERS' CLINIC

QUESTIONS ANSWERED

Improving acoustics

We would like to improve the acous-
tics in owur 13%20-. piano room.
Sinee the house 18 rented, we don't
want to spend money on solutions
that we can't take with us.—Richard
Morris (no address)

You are delving inte a science that
requires yvears of schooling and ex-
perience. 1 checked with one of the
largest acoustical consultantsin the
country, Bolt Beranek and Newman
Ine., Cambridge, Mass. Larry Phil-
brick passed along some basic guide-
lines that depend on whether you
want a good “practice” room or a
good “recital" or “performance"
room. If the goal is practice, you
should introduce absorptive panels.
These are usually foor-to-ceiling
panels of 1- to 2-in.-thick fiberglass
sound insulation, made by Owens-
Corning. They should be staggered
on opposite sides of the room. Since
you're renting, vou could hang these
panels on the wall like pictures, or
yvou could use heavy-duty, floor-to-
ceiling drapes.

If you desire recital-quality acous-
tics, you'll want as little absorption
as possible. To accomplish this, you
should ereate random hard panels
for diffusion; no two hard surfaces
should be parallel. Hard-surface
pyramids make good diffusers; these
may even be hung from the ceiling.
For recital, it's also more important
to create the diffusion close to the
pianc. One architectural reference,
available in many libraries, is Time-
Saver Standards, A Handbook OF
Arehitectural Degign, by John Cal-
lender. It has a section devoted to
acoustics. An interesting sidelight.
Maost of the books cited as references
in Callender's work are authored by
the principals of Bolt Beranek.

Corrosion problem

What can [ do about the corrosion at
the junction of the copper pipe af my
water system and the galvanized iron
pipe of my water heater? Would a
plastic eollar or some kind of ground.-
tng workf—William L. Schulz Jr..
Baytown, Tex,

Even though 1 answered a gques-
tion recently about pipe corrosion
(see "Pipe Corrozion,” Homeowners'
Clinie, page 56, May '82), the query
comes up so often that I'll field this
one, too. At right are photos of a
dielectric union (connection of dis-
gimilar metal piping using dielectric
connectors). On a dieleetri¢ connee-

tor, a fiber or plastic sleeve (B in the
photo) keeps the brass fitting from
touching the galvanized collar or
nut. A rubber washer (D} assures
separation of metal at the end.
Brass, an alloy of copper and zine,
suffers no adverse reaction whenit's
soldered to copper. The brass fitting
should be soldered to the tubing

Plastic separator B keeps brass firuing C
from touching galvanized nut A (abowve).
Washer D (above, not visible balow) sepa-
rates C from galvanized nut E. Connectors
are jolned to galvanized pipe (balow). Cop-
per plpe Is soldered to C first.

before you assemble the union. This
assures that there will be nodamage
to the plastic separator or the wash-
er from the heat of the torch. Make
sure you slip the nut and plastic over
the tubing before you solder the
brass fitting onto the tubing, The ¥
in. dielectric union shown costs
about 35.

Cold-air intake

Cold air comes infe my house
through gaps where my aluminum
siding meets the foundation. What
would you recommend?—Nick Gal-
amis, Milwaukee

Do o hidve & horna maimnlenance o rapair probdem ?
Send it to Homeowners' Ciinic, Pogwar Mechamnics,
224 Wagt 57th 51, New York WY, 10010, Lelers
cannal be angwered individually, bul protWams af
witle inferas! will be discussed m this column. For
Mo e Fnalr s mairesance help, gel PM's
Home Care Gurde, $4.95 postpard. Send orders{s) o
PM, Box 1014, Racio Cify Stabion, New York, N.Y,
10107,

Nick, most of the so-called add-on
gidings, whether aluminum, vinyl or
other, start at the foundation line,
where thev're hooked to what is
called a starter strip. This strip is
fastened to the old siding, sheathing
or other previous surface so the bot-
tom course of siding is “locked-in" to
the structure. The top of the siding
is fastened according to the manu-
facturer's directions,

Your starter strip may have come
loose, or the siding may have been
yanked loose from the starter strip.
You can check this by pushing in
gently on the siding. If it gives when
you apply pressure, your best bet is
to surface-nail the siding in these
problem areas. This will prevent the
giding from bowing out when you
apply caulking or stuff insulation
into the gop.

Carefully prebore the siding, and
tap in aluminum nails while apply-
ing pressure to the siding with your
other hand. After the siding is nailed
in place, caulk the nailtheads. Then
apply a good grade of caulking in the
joint between the bottom of the sid-
ing and the foundation wall. You
may need to fill large gaps with
fiberglass insulation.

1 stand corrected

In “Warming A Cold Floor” (Home-
owners’ Clinie, page 32, Apr. '82), 1
mentioned that Styrofoam, if inad-
vertently burned, might produce
toxiec fumes. Dow Chemical U.S.A.
states that the fumes from its prod-
uet are no more “toxic” than those
emitted from burning wood, carpet-
ing, draperies or furniture. The
flammability of polystyrene, not its
toxic gas emission while burning, is
the reasom Dow requires you to
apply a fire retardant skin over its
product. Although Dow recom-

mends a 15-minute fire barrier, 1
suggest vou check with vour local
building department to make cer-
tain that the skin vou choose meets
the loeal code.
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owTo Squeeze 50 Miles
Per Gallon From AVolkswagen

A special engine rebuild can turn your tired,
old Beetle into a lively daddy-longlegs.

by Michael Lamm  west coast enimoa

"awniinn Jon Karcey has developed an
engine rebuilding process that
squeezes 50 mpg from the air-cooled
Volkswagen engine. It’s a system that
not only works, but one that's now avail-
able to anyone who owns a 1,300-, 1,600-,
or 1,600-ce, air-cooled Beetle or Kar-
mann-Ghia.

Karcey recently let me drive his modi-
fied 1968 Ghia and, on a 61-mile freeway trip
at 5f to 60 mph, | averaged an honest, real-life
50,7 mpg. That figure came without babying the
car or pampering the engine.

When I first heard about Karcey's claim of a Gl-mpg
Bug, I remembered the Moodymobile and figured that
anyone could get any mpg he wants if he were willing to
compromise performance. A go-kKart engine in 2 limo
might make for mega-mileage, but don’t expect the carto
be practical,

Yet Karcey's ﬁﬂ-mnghxa performs better than it ever
did stock. This car covers the quarter-mile in 18.2 sec-
onds, with { to 60 mph coming in 17 seconds flat. That
compares with 21.2 and 17.5 seconds for the stock 46-hp
Karmann-Ghia tested new. And a Ghia weighs about 200
pounds more than the average VW Beetle, so both fuel
Eileage and performance should be even better in a

ug.

Karcey, who used to build dragster engines for a living,
began formulating ideas for a 50-mpg VW back in 1979, As
the owner of a VW/Porsche repair shop in Makawao,
Maui, he had aceess to parts aplenty, and he alzso knew
the Bestle engine's strong and weak points.

. a

|

Five essential steps

After considerable experimentation that lifted the
Flat Four's mpg step by step, the Karcey process
involves these steps:

1. He resizes the engine to 1,415 ec by adapting the
T7-mm cylinder barrels from a 1866 VW to any stock
1,300-, 1,500-, or 1,600-cc VW ecrankease. These 77-mm bar-
rels and pistons, mated with a counterweighted, 76-mm,
aftermarket crankshaft, result in a nearly square bore
and stroke (77 = 76 mm), which moves the torque curve to
a lower rpm range (1,800 to 3,600). Maximum torgue
comes in at 2,400 rpm, which translates to 55 mph on the
highway.

2. A new camshaft, developed to Karcey's specifica-
tions, snaps the valves open and shut faster than stock,
and keeps duration to a minimum for greater port veloc-
itiea through the relatively small, 1,300-ce valves, High
port velocity plus the smaller diameter barreis have the
added advantage of making the 1,415-c¢ engine run cool-
Ber.

3. Jon recommends twin Weber ICT-34 carburetors

Ty i

Modified Karmann-Ghia delivers a
solid 50 mpg in real-world driving.

Aebuilt engine is resized to 1,415 cc. It usas special crank, faster-
acting camshaft, twin Weber carbs and other special parts.

with 24.mm venturi diameter. These plus the camshaft,
crank and rods are available only through Karcey, and
I'll explain more about getting parts and instructions
in & moment. Jon alse recommends using a capacita-
tive-discharge ignition system along with the stock
Bosch 2056 YW distributor, but with vacuum retard to
prevent pinging under load. He's also worked out a spe-
cial ignition curve.

4, To keep the 1,415-cc engine rotating with minimal
fuel use, Karcey adds a heavier 180-mm flywheel and
clutch plus a heavier rear crankshaft damper/pulley
fashioned from one off a Jaguar XKE. If vou can't find
such a damper in & wrecking vard, Karcey will sell you
one made especially for the job. This damper/pulley has
the added advantage of running the coeling fan 12 per-
cent faster than stock, again helping keep tempera-
tures reasonable,

5. And last, but by no means least, Jon Karcey turns

{Pipase han o page 62)
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“Exxon motor I rks a ha as I ”

“Out here, the roads are rugged and
the weather tough. And believe
me, nothing comes easy. That's
why I use Exxon Extra. It'sone

thing | count on to keep me going.’

People all over have good
things to say about Exxon motor
oils. Fuel-saving Exxon Extra
gives tough protection. And it's
a good buy.

There are five quality Exxon
motor oils: Super-premium
Uniflo.10W-40 and Exxon Extra,,,
10W-40 for gasoline engines. And
for both gasoline and diesel
engines, Exxon Extra 10W-30,
heavy duty XD-3,,, and economy-
priced Exxon Plus,,,.

There's an Exxon motor oil
that's right for vou.

Look for Exxon motor oil
where you shop for oil,

EXXON




LECTRIC SHAVE
MAKES YOUR BRISTLES STAND UP
FOR A CLOSER SHAVE.

Lectric Shave is putting its money where your
face is. Here's the deal: apply Lectric Shave® to
one side of your face. Then use your electric
razor. Compare the Lectric Shave side with the
dry side. The Lectric Shave side should feel
closer, smoother, That's because Lectric
Shave makes your beard stand up. So you
shave closer, faster, with less imitation.

OR YOUR MONEY BACK.

I you donT apres thal Lecinc Snavae
[P YT B CIOSE ShavE. Wil Qord you 2
corrgiens habund. Juil send yong Ooite of

Leging Shave with b wrssd poran
and e cash pgpder et wih e
e ool Cindesd 1a° J B Wikamsg
Lisciric Shasw Guarsiies Oier, PO, Box

EO0E. hckivie, Mewiork, 11816

metal/machine shop.

® Projects to build.

® New developments, approaches
and products.

® A forum for sharing ideas and
information about precision
metalworking techniques.

® A great new shop partner
for you.

Subscrption rates: (USA) $16.00
per year (6 issues), Canada and
other countries $18.50 [US dollars),
VISA or MasterCard orders
Phone operator 660 Toll Free
ROO-B24-TERA except Califomia,
In California 800-852-7777.

or wHte

The Home Shop Machinist
% The Village Press, Inc.

Post Office Box 1810M

Traverse City, MI 49684

Machinis

A brand new bimonthly magazine for the serious
amateur machinist and the small commercial

t
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SQUEEZE 50 MPG FROM A VW
{Comfinued from osge B

his attention to the VW transaxle.
He says that his engine mods alone
will net you 45 or 46 mpg at a steady
55 mph. Transmission modifications
will take the stock 1600 YW from its
28-to-30-mppg range to 36 mpg at 55
mph. Combined, though, engine and
transaxle mods result in b0-plus
mpg.

Briefly, the transmission gets the
taller fourth gear from a VW Trans-
porter ((.82 to 1 instead of 0.87 to 1).
And by using the ring gear and
pinion from a 1974 Super Beetle, the
ratio changes from 4.120to 1 to 3.875
to 1 for a final drive ratio of 3.180 to
1. Karcey is currently working on an
.73 fourth, which he believes will
boost mileage all the way up to 56 to
58 mpyg.

Those are the major modifications
but, of course, in this article, we can
only hit the highlights. Jon Karcey
publishes a 32-page booklet that
goes into full detail on what to use,
where to get it and how to make it all
go together.

If you want more information,
write him at: Jon. Karcey Enter-
prises, Box 877-FPM, Makawao, Maui,
Hawaii 96768, The booklet costs
£14.95 plus £1 postage and handling,
Karcey will also send you all future
updates of his book as further modi-
fications come to light.

And if vou're not the sort who's
interested in the hands-on experi-
ence of building such an engine/
tranzaxle combination, you can now
order the complete setup or any part
of it through an outfit called South-
ern Volks, 132 West Main St., Grand
Prairie, Tex. 75050. Southern Volks
is one of the United States’ largest
Volkswagen engine rebuilders. No
prices have been announced at press
time.

Extended payback period

In this case, high mileage doesn't
come cheap. Prices aren't yvet firm,
but Karcey estimates that a com-
plete engine and transaxle package,
with exchange of your old one, will
run you rbout $2,500. The package
will be complete and all you do is bolt
it in.

Even with 50 mpg on the road,
vour payvback period will be very
long indeed. This retrofit package
realistically only makes sense if
yvour old, air-cooled engine has
packed up and you need a complete
rebuild.

Since you're going to rebuild it,
you might as well go the high-mile-
age route, rather than stick to stock
gpecifications. In either case, the bill
will be just about the same. ]
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FILE g.OKES

SEPARATE INDEXES

No more untidy shelves or magazines
stucked on top of each other.

POPULAR MECHANICS FILE BOXES will help vou keep your magazines and
bookshelves trim and orderly. PM is now offering a sturdy zlossy lacquered
File Box to keep a year's supply of PM issues neatly together. The FILE BOX
stands alone with all twelve issues intact! Line them up by year on your
bookshelf and always have
a wealth of do-it-yourself
information at your fingertips.
With every order you
will receive FREE self-
adhesive labels covering the
years 1975 through 1984,
Peel off the year required
and place on appropriate
PM File Box. Turn the
File Box any way you
choose. Place the year on
the side that's convenient
for you. Expose all the
magazines on the shelf, or
keep the solid side in view,
It's your choice! Either way
you'll have a valuable,
convenient and very
attractive reference library.

Price for 1 File Box,
$2.95

Price for 2 File Boxes,
£2.75 each

Price for 3 or more
File Boxes, $2.50 each

PH Imdexes
for the years
1975-1981
are here!

Find the answers to your
shop, home and car
problems faster than ever.
Thousands of entries cross-
reference the articles that
have appeared in PM over
these years.

Broad category listings
help you locate articles on
home remodeling, boats, car
maintenance, shop projects
and many other subjects.

ORDER BY YEAR! PRICE
for each index is $2.25.

SEND YOUR ORDER TODAY!?

Make Check or Meney Order Fapable to Popular Mechanics

Phease ailow three o four weeks for delivery
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Box 1014, Radio City Station, New York, NY 10101
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aving many beautiful shade

trees around vour house is a
blessing in the summer, but they
present an almost unmanageable
situation when fall comes. Here's my
solution: a leaf cart with three col-
lapsible sides that holds well over
100 bushels of dry leaves,

To make the cart, begin by assem-
bling the joint for the rear uprights
and the base supports. Position the
top of the notch 36% in, from the top
of the upright. Because [ was using
6-in.-dia. wheels, | bored the axle
hole 1% in. from the bottom of the
upright, If vou use different wheels,
allow clearance so when sides are
dropped they won't hit wheels.

Y1:>ul:’s

After the joint is complete, attach
the erosspieces to the base supports
and rear uprights, then install the
hitch assembly as shown. Next,
assemble the three folding sides and
attach the hinges. The detail shows
how to build sides and front so they
meet compactly.

You'll have to experiment to posi-
tion the hinges on the front base
crosspieces. I accomplished this by
having the hinges overlap slightly.
When folded up, the sides are

" Leaf Cart
Can Make

—— — — —

ed on wheels (inset),
this inexpensive and eany-1o-
bulld cart makes short work
of big leal-gathering jobs.
Yous just drive up, drop a side,
and rake in the leaves.

8 ]

splaved slightly because the upper
rails (H) butt apainst the outside
edge of the rear uprights.

Install the chicken wire with sta-
ples, using one continuous strip for
the back, bottom and front, and one
8-ft. piece on each zide. Nail the lat-
tice over the wire for extra support;
install 2-in. hooks and eves on all
four corners. Finally, bend 6d nails
into small loops te act as clips that
join the wire on the sides to that on
the bottom.—Wilson 7, Walters

MATERIALS LIST—LEAF CARAT
Mo Size and description {vea)
2 15 = 14y = Q87 lir (hise rad)
2 1%y = 3% < &7 v (rear upnighl)
1 Ha = AV9 = 36 Wr [crosspiece)
2 Vg o= § = 1 phewood (gusset)
1 Y ow 208 = 38 i (oosspiece)
4 B ox 208w 36N (ke uonight)
4 W 2la o« 350 e (Font comer upnght]
0 M= 2V @ e e (sade rail}

[ Ya ¥ 1%a « 347 lamca {cleat)

4 T ook and eye

4 3@ = 203 » 32 it (base crosspiece)

B 2 double-nole utility hinge

2 e o« 1N x40 Ir (Aaarm)

2 % o= e = § Fr [spacing Diack)

1 1he = g < 207 br (hifch longue)

| Ve = 5" camage boll, nut, washer fhiloh pea)
1 Eap = 4" carrage bofl, nu, wishe

i Va3 carriage bolt. nut, washer

2 Y v 2 camiage boll, fol, wishe

2 Va4 23" carrage bolt. nul. washer

2 Ya = 47 carage boll, nul, washes

JE wde Chocken wire, shoud 327 long

& «<5a. whoals wih nylon

BY = dia o sult, Maching boll, nut and
BPACH] wHShErs

Y % 4 by” camings boll, nul, washer

2 Mo, 8 th wood srews

Misg.: 4d nols. 59" U-shaped staples
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Call Toll Free /94 P&

1-800-257-1212 t,, S
S

The Air Force Reserve W C
can do something Im-
portant for you! We'll
teach you a skill you
can use. We will pay you
while you learn. spend one
weekend a month and two
weeks 3 year with the Air
Force Reserve. You'll earn an
extra income plus other unique
benefits, It's a good deal for a better
tomaorrow. Find out about the Air
Force Reserve. Your opportunity is here.

Call: 1-800-257-1212

Or Fill Out Cou and Mall Todayl

To: Alr Force Reserve Opporiunities
Box 3008, Wamar lnhlnl GA 31098

L ] S
hooress =

Cary, Hate. fip

B Serare [iates oF BT

" AIR FORCE RESERVE *~~

A GREAT WAY TO SERVE



SOTZ HEATER MOST EFFICIENT

TEST RESULTS OF
CONSUMER’S UNION

“THE HIGHEST EFFICIENCY of any of the sioves-
batter thon 65 percent-and i worked well
wilh small lcads of wood. The stove's fue-gas
temp. tended to slay moderalety low, even
wilh he air inlét fully open. (The inlet opaning
is small, opparenty for safely reasons, since
this huge stove could otherwise be danger-
ously overfired.) When clased, the inlet
choked the fire effectively. The stove's wood
capoacity is encmmous, The ports in the kit ane
of high quality™, Consumer Report Oct."81,

PRICE:
DELIVERED
10 YOUR DOOR  PICK.UP

§32.95 52895
55-Zal.- Bottom 3897 53494
Top Kit fits both §20.97 31794

{Drums Not Supplied
" Guarantes, Our famous l-yeor friol
offer, 10 years against falure, plus, we
have been in business 26 years 1o bock
it up

VISA AND MASTERCARD RUSH OROERS
CALL 1-800-3-0802

(INSIDE OHID CALL 1-216-2346-5021)

of SEND CHECK OR MONEY ORDER
Sorry. no CODs

J0-Gak - Bottom
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* LFETIME TAPERED PRECISION FORMED
DOOR AND FRAME SEAL NGO DUSTY
ASBESTOS GASKET TO REPLACE

" ALL MODELS SAFETY TESTED TO UNDER-
WRITERS LAR SPEC. BY GEISSER EMNGRS,

°34.96

hoﬂnm kli
tactory
plck-up

An-Gal
boltom kit

$28.95  ooru

"PATENTED INTERMAL DRAFT CHANM-
MEL.. Alr entering top draft contiol is pre-
heated o5 it & drawn down Inside of
door. and s sucked into bottom of
heater with g furbulent oction. mixing
with the wood gases This makes tha
otz stove most effickent. Also, it's iIm-
possible for hot sparks 1o jump out of
hectar as in Gihars with draft straight
opan o fira.

*Top grum kit squeerzes 0% mora

BIWS from heat nomally ios! up the
chirmney.

* Enginserad to Tmit metol teamp. of
barred to prevent Hurn up.

* Heavy oll stesl kit won't crack as
poorly made cast iron imports with
undersized door openings.

" 55 Gal kit hos o king-sikze 19%" di-
agonol opening for eosy looding. less
splitting of wiood,

* 30 Gol. 5otz has bigger opening (V™
Rned) than other brands’ 55 gal kits
FREE infe. about heating water. drying
wood freploce-to-woadstove

Sofz Corporation, 13643 Siation Rd, Columbia Station, OH 44028

OIL TRUCK DOESN'T STOP

It really makes us feel good to see the
ofl truek drive by our house. We are Into
opur fourth winter using vour heater kit.
Our 10,000 cubic foot house is always
warm night and day. Outside temperatures
range from minus 10° to 307 above for 7
months; the barrel stove is never com.
pletely out during this time, and after
twenly cords of wood Lhere is no sign of
wear or burnout, It is great what vou can
do with one of these harrel stoves, And
for such a low price for & guality product,
you can’l go wrong., We never had any
problem with smoke or sparks: the only
complaint is from my wife sometimes
when [ get the temperature lo arcund
BO®, We have about 250 gallons of oil in
our tank, and 1 expect that to last about
6 yvears. Please send vour Lifi-N-Saw tree
lifter, and keep the Solz news coming,

R. Greiner. Greenville, N.Y.

CHIMNEY SWEEP SPEAKS

1 have your 24lrum kit, Woudstove Tools,
Monster Maul, and Lift-N-Saw and they
are all what vou say they are. . . [ would
like to congratulate vou on such [line
products. . . [ am & chimney sweep and |
am finding a lot of people who are wanting
to convert their fireplaces with inserts. |
can speak for your products first hand .
1 can show them that there is no need to
spend five or six hundred dollars for a
wood burning unil. . . vour products are
just as good. in my opinion better then
those real expensive inserts.

Dwight Siemisczko, Hansford, W. V.

SON TOPS DAD'S GRANDMA

The 55H ix in and working, (much ta my
wife's surprise). absolutely beautiful. |
felt it would work, but 1 didn't really
expect it to perform so well. Neighbors
all think it"s great and plan to have one
before next winter, Enclosed s 824,98 for
vour M12 Monster Maul. Enjoved vour
write up in “"Mother Earth News™ and no
longer do [ have plans to build & wood
splitter. These two items, |'m sure, have
saved me well over 120000 and | thank
you. P.S. My nephew stayed with us one
rather cold evening, and said my barrel
puts out a lot more heat than his dad’'s
“Grandma Fisher”

Sidney Bermett, Lambric, Ky,

MNO BARREL OF PICKLES

I have a three year old double barrel stove
and couldn’t be more pleased. It's just as
good as the day | built it. There was an
Earth Stove in our house when we moved
here and my barrels out perform it 100%.
As far as ['m concerned there isn't a more
practical. useful. or easier-lo-operale
stove in the world. i more American
manafacturers delivered on their claims
for their products the way Sotz does, our
country wouldn't be in the pickle it's in
now,

L.E. Petersan, Connersville, Ind.

A HEARTY "ALLRIGHT"
1 bought a “Monster Mauol”, Best move |
ever made, Your product does what you
say it will. After my wood was split, my
friends had to give it a try. To a man, each
wha tried it bought one. The end result

was: H. Jones bought two: R. Franklin,
one; . Wilt, one; E. Crosson, one, Your
maul i= your best advertisement, once you
use it, you have to have one of your own.
Could have sold mine over and over but--
use, ves: buy, "NOT ON YOUR LIFE™
Thank you for a tough product built in
the Old American tradition. [t works and
it doesn't break. So. from all the wood
splitters at the Thes. Samerville Co.,
Annapolis Branch, a hearty ~ All Right.”
L. Mould, Annapolis. Md.

NOOVERSEAS JUNK

1T would ke to commend you on vour
heater kit. With Illinois winters being
what they ara I expected Lo cut at least
seven or ¢ight cords of wood, But your fif-
ty-five gal. unit gives so much heat for so
little wood wsed and keeps hot coals
longer than | expected. It is going to take
a lot less wood than [ figured. . . This bot-
tom heating unit does o fine job heating
up our four reoms. 1 am glad there is o
company that's making a heater kil that
is affordable. What this country needs is
more quality items at decent prices, in-
stead of expensive junk from overseas.
Thanks for a great product.

Vernon Dace, Rushville. 11,

SAVED 40% ON

GREENHOUSE OIL BILL!
1 have 12,000 sq. ft. of greenhouse and we
uszed four of your 55HDD heaters last vear
and saved about 40% on our bill. We want
wou Lo know that we are very pleased with
the results. | would like to order Lthree
more S55HDD heater kitz, Enclosed is a
check. .. Rick Henderson, Roebuck. 5.C.
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SHARP ALL

lets you

Sharpen Saws...

Shop and Garden Tools . £2=="

for Home and Industry

NOW! use your SPARETIME lo
BEAT Inflation and the high cos! of living!

With Sharp-All it's easy lo start your own busi-
ness. Mo selling is involved, no inventory, People
brng in their work you take in year round
CASH Profits and keep 90¢ out of every dollar you
earn. Work sparetime or fulltime right at home in
your garage, basement or tool shed. Work the
hours you want — FREE Book tells how to stant
your own business even while working al your
reqular job.

Big PROFATS — Plealy of tusingss waiting for gualified men
Every home and business has saws and tools thal need
peripdic sharpening. There's plenty of business waiting for
the man who can sharpen saws. planer knives, jointer
blades, wood chisels, scissors, pinking shears, snips,
lawnmowers, axes and other garden. shop and home lools
Sharp-All does ALL these jobs and maore ., quickly, and at a
big profit. You will be sharpening headquarters for carpenters,
builders. lumberyards, factories, home workshops and hob-
byists . . . hundreds of jobs right in your own neighborhood

SEND FOR FREE FACTS TODAY!

thia offer o sa& how saslly e

Bend cowpon of mall poshearnd fer full de-
on our axclusive t

30-Day FREE Trial Ofier!

|
FREE Bookiet gives full details — |

Our Free Book tells
how to start a profit-
able., lifetime home
sharpening businesas,
how wa help you grow,
how we'll finance you.

Send lor

your copy
loday. Mo (.[ -
obligation i

FOLEY BELEAW CO.

60001 RELD BUILDING, KAMSAS CITY, MO. 64117

EARN UP TO *12 AN HOUR

BEYOUR DWN BOSS
IN 2 MONEY-MAKINE
BUSINESS OF YOUROWN!

There is NO DBLIGATION and
NO SALESMAN Will Call!

TURN EXTRATIME INTE
EATRA INCME!

it's EASY To Get Started —No Franchise F;:dsi

You doa't have to imvest thousands of dollars o gﬂ“ﬂ >

pusiness for yoursel, Low Cost SHnmm;.ii. r;;?l Em:m tguﬁduim

apasience i incere men eam & :
?n got ar;’s"ﬁﬂi :Eus i iltustrated Operators Manual m
sep Insiructons. ShOws St 00, o avertisng
3 siness, what to charge. _

O, e ke of the irade”. And, SHARP-ALL does the ind of

precision job that brings customers back lime atter :

Send for FREE Book "Lifetime security.” Do It Today!
ACT NOW!

Coupon
Brings
Full Detalis!

No Obligation ... No Salesman

Please send my FREE copy of your book
"Lifetime Security” and full details on
your 30-Day Free Trial Offer!

k]
(LR L 0 0 B 0B 0



MUST LIQUIDATE

AT FAR BELOW DEALER COST!
PROFESSIONAL MECHANICS

329-pc. TOOL SET

Huge assortment
of most-needed
hand tools!
Includes wide
variety of stand-
ard and metric
size sockets! All
tools covered by

LIFETIME
WARRANTY!

Fine quality and BIG sav-
ings! Chrome molybden-
um steel and chrome va-
nadium steel used io man-
ufacture of sockels,

You get ALL this:

14" SOUARE DRIVE (38 meces)]

9 reg. rockets, 30167127 B m

£ req). sockats, 1747616, Bt

11 reg. sockets, 4mm 1.2mm 6 pt

9 denp sockets (27, 30167 ¥ 27
G prinil

2 pxtonsion bors, 27 and 67

3 handles 5 long | eeversidsle A
chel. flenibde: g

1 croms bar 8% lonyg

T ratchot spir e 1's

38" EOUARE DRIVE |58 paeces)

7 reg sochats, 3 B34 12 m

9 rog. sockels, Brin-19mm 12 pt

4 deap sockets (1%47) 3-B" 9 14
6 punl,

& deep sockats (2"
12 poni

4 ghiroy S0 s [ 157 ) 100 1 Rem
B poimi

4 claivpy wanizhsis (25 ) Vdomwaw - 1B
12 poung

1 spark plug socket 13736

-l b B L)

7 unnwpisal joint sockets. 308" 304"

12 paind

7 hex bal sockers, 1587 3/87

& scrowdnwier bt sockets |2 sloftad
2 Pt

4 ratchot adapier sockels (fa 127

arl 147
3 metenyion bara (39 67 B
1 renvesmibbe ratchet handle B*
1 Hoxebin hanadbs
1 adipaer, 1747

1/4” DRIVE

F pocoiscie

31 gochets

127 SOUARE DRIVE (32 pleces)
18 rog sockets, 3,8"- 157, 12 p1

B dentgy sockets [207) 165 167 127
6 o
7 rafchat handle 10 ko

1 wnmversal josnt sockel

1 apaedor handie, 167 long
2 oxpeenzson bars, 57 ad 10
1 aleitoig “T™ handis

WREMNCHES (71 puniws)

11 comb. weronches 1 /4 7.8

11 cowrub weianches, Fomm- | Soun

B opon oied wrenches, 0167 &
113213718« 778"

6 B ratchupl weenches, 1 4% a
LT heh b L W

18 comb igmitinn wrsnches
1

4 sdpustable wonches. 6 8™
and 12

B hew koy wranches. 11671 &

B hea ey wranches T S G

SCHEWDRIVERS (78 pmces)

11 heawy duty scorewdrivers (4 Pral
lips. & slotted, 1 fwo lsing)

S ratnhet handle sorewdrmors, 4 bals

P oot denesrs, 30167 1027

6 precisinn scorwalfuoes, 3 Oross
ol 7 ogloited

TAF aml DIE SET (44 paecos)

5 actew aa iractors (lor 2 /B & 3 &
TOTEWE

34 taps & dees, 4 36 0wu 1 4"NTP

n”

A7 sockeis
17 accrssorms

ot
L'2" DRIVE
2% srChiis
B ACCTHGod W

11" hariekls Tap wermrch

1 Hirtey Feamdlar @olpustalie yweacly
1 diez handle

1 Scriewe pelch gassgs

1 SCTarnsedn pear

MIST TOOLE |30 peecea)

TH dwint obeall bits. 116714
112 or ball poan hupmmes

1 16-o7. rubbor muadlat

1 V6 oy s0M-Lace mallef

1 defune Pach saw

271 haacsaww biladies [ha- carbon sisal)
1 salmly gogohes

PLIE RS { 7 peecars, all maulated grap)
1 groove jnint plaes. 107 long

1 alng poing pher, 8~ ong

1 bok-ggrig plsrs. 10 foeg

1 diagongl plisrs. 7 loag

1 borgp mosee pshors, B long

1 cramapeing sl

1 lnerman ' s phers

PUNCHES & CHISELS [0 puecea)
G parnehes (&olel, Tageer, pen B Llllt,h:u
d pold chsels

FPLUS! You get all these extra
preces (over and above the 329
peces in basic sef)at ND'exira
charge!

METAL CASES (12 meces] FOR

147 wochats @] ACCEas0dn
187 sockely and accessones

DOME OF THE NATION'S
ORDER LIQLIDATO

GES0 WAYZATA BLVD

Credhit card memibars
can grder by phone

TnII-Free: 1-800-328-0609
I By signal, o after butiness hoors, or

It i Minnesota, call 1- Eno—zzsﬂﬂzm m

24 hours a day, 7 days & week

I
I
I
|
|
I
I
!

I—&DM

S

Charga ta my Maniercard WigE&
Acct Mo

PLEASE PRINT CLEARLY

B i

Farigfrmi

Cory

g Pl
Sign hars

—_— e e —— e —— — —— — —— ——— — —— =

B. Co. / Authorized Liguidatars
6850 Wayrata Boulevard * Minneapolis. Minn. 55426

Tool Sais at 1588 00 sach. | will pay shipging charges to dever upon defesry
|Allgw 4-5 wonks lor delivery, Add 23 weoks axira i pard by check Sorry, ma 00§

Wy chbch o mgngy rdes o sng ko], (Minnesota fesklents add 5% slate sales tas |

PUBLIC NOTICE!

Finder's Fee Paid for Locat-
ing Liquidation Inventories!

We are authotred liguidators ol consurms pro
ihects That must Be gqueckly 400d ot drastsosliy e
dhudmd priaces fod reassng such as
Divwipirdpilisction
ITHE. FCEREICH
frdipt Cancmilations
fimancisd problesns. etc
I povid vy OF any Sodviisay wilh irpb b s readnior
il Uyt iwimigl b Hepedat el Por immedate cash, call
un Toll Fres 1 B00 338 06049 Only products in
perings oparabing condition will b congagered. We
weill pay you a fnder s (e Basind (M & paresitage of
thy tolal vahus of the linal yalns ggremment [
cove. tabry reps of migr. not sligitde o receies ben

st yoar's fradsly OO
tankrigticy RNt CRaRIngE
e T gl w1

SOCkatE Ao acCessormE
duep sockelt
* doag wockois
iy dockets
deirp wnchirid
Limiverss sockars
Hian Bl sockets
T Bt o Vel ACCHES oo
Prociion scrmandrnnrs
Dl bins

msEErC

RO B A

1
3
1
i
1

Compare at

s579 00

ﬂI.IT THEY GO AT ONLY:

"198

D woid wiredd S0 Lrrined Statss
Peeci Ml n Efvimgn el B0 Rays

Dept. B-811-4055

Dinars Club
Exp

Bt Eapress

States
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Assemble it yourself and drive a great bargain.

Fill out the coupon befow and begin the
mast rewarding experience of your life.

Classic Motor Carriages, the worlds largest
replicar assembly manufacturer, presents its
classic line for the 805 Millions of dotlars bave
been spent in engineering research to enable
Classic Motor Carviages fo produce the finest
reflicar assemblies available. Gelcoat finish. .
no rusting ever! All replicar assemblies arve fully
warraiiteed by a company that cares.

Classic owners report gos mifleage of 30-34
MPG. Our replicar assembiies [ ——

are designed for the
person of average & _y ;a S

miechanical
skills using
e inary tools.

Spreeddsler

1982 Classic Motor Carriages, Inc,

CLASSC MOTOR CARRIAGES ™

Miami, Florida 13054, (305) 6259700
Mo Frd, SAM-9PN St DA §PM Suw, FEAM. 4P

Enclozed iy §1 ea. for a full codor brochure
and congiimier biyving guide for Replicar

Assembly: Gazelle and Bugeatti
Classic Speedster ____ Classic TD

Enclosed is $5 ea. for a full color brochure on
the bandorafied, o firisied:
(riizelle Speedster

Name
Addlress
Chty — ___ Stade Fip
Phone R
BUS. € oy )

Pilease charge on my:  Master Card

VISd . Am. Express_ Iuners Club_____
Acct. No. Exp. Date,

Sdgnature

e e

L o i e o -

Loolk for aur disfdays af afrports in Austin, Chicago, Cleveland. Dallas|ft. Worth, Dallas/Love, Deneer, Des Moines,
Detroit, Jacksonville, Kennedy, La Guordia, Mempbis, Micmd, Minneapolis-51. Panl, New Orfeans, Palm Springs.
Phoenix, Portland, Sacramento, San Anionio, San fose, Seattle, St Lowis and Thcson.,

Some Equiprmeni defricted (s apifonal,



PM LOOKS AT
A NEW GRINDING/CARVING TOOL

lack and Decker's new 9416 Rota-

ry Hobby Shop is the first of the
combination grindingfearving tools
to feature a tray for acressory bits
that's incorporated inte the tool's
base. This convenient tray has a
clear acrylic cover which rotates
independently of the base and an
opening for easy bit removal.

The entire base also swivels, al-
lowing the power head to follow the
36-in.-long, permanently lubricated
flexible shaft. This reduces the
chance of the shaft binding and
being damaged.

This tool's 1.B-amp., 0-to-1,900
rpm, double-insulated motor haz a
sliding, variable-speed switch and
produced more than enough power
to cut the walnut fish carving
shown. It worked equally well for
grinding the cutting edge on my
pruning shears and—using the
proper bits—it excelled at drilling,
cutting and deburring ceramics,
ateel and soft metals,

Thirty-five different bits, inchad-

e

Grinding and carving tool has swivel base
and J6-in.-long flexible shaft. There are 35
different accessory bis included.

ing sanding drums and polishing
wheels, come with the tool. The
handpiece's universal collet accepts
all ¥e-in.-dia. shank hits.

The manufacturer recommends
attaching the base directly to the
workbench when using the tool.
Holes are drilled in the base for this
purpose. O, if you plan to use the
tool infrequently, attach it to a piece

THE WESTERNER.
[T'S EVERY THING A MODEL 70" SHOULD BE.

EXCEPT EXPENSIVE.

LS Hmm Arms (;’w:lﬁﬂ'

Ve A Wi hester Avemoe, New Haven, OT 0651

Tool has enough power for light-duty metal
and ceramic work and for hardwood carv-
ing, like the walnut fish shown above.

of plywood which can then be
clamped to the bench or a table
when needed.

The complete packape is available
at hardware stores and hobby shops
and retails for about $80, If you can't
locate it, write to Black and Decker,
Customer Service, 3012 Highwoods
Blvd., Raleigh, N.C. 27625.—John
{rayror

V== —-—ﬁ




PM LOOKS AT
TOUGH LITTLE RECIPROCATING SAW

e time comes for every serious
do-it-yourselfer when he needs
a reciprocating saw, such as the
one shown at right. This one, a rel-
ative newecomer on the market, is
from Wells Manufacturing. Priced
at $216 or $242, depending on size,
the tool is a good value. | used it to
cut several rough openings in a
150-year-old building (right). This
meant cutting through sections of
6=8 posts, as shown. The saw per-
formed well.
I have since used it for other cut-
ting tasks—suech as rough cross -
and rip eutting—and am very sat- This little beauty of &

isfied. For more information, write 6aw chewed Hs way SLAGE o
the maker.—H.W. through the framing In Lot Al .""/ A TIANELE
this old building with .

bulldog tenacity. Be-

SPECIFICATIONS—WELLSAW cause itz blade cuts in
Bm"%'&"ﬁ?mm o i both atroke direc-
W, .
ek d . B g oy tions, there Is practi-
m- Apponic 3 s cally no kick or puil,
g oot i i Extra handle over
m mn-m mm;'zbgﬂﬂa biade (see photo right)
Mo mrures: Wil Mo Aschiog Com 407 bablerson s, Makes tool comfort-
Thiree Rivers, u.d-. #0003 able o support.

“"The new Winchester® Model 70 Westerner looks  sight, anti-bind bolt .epoxy-bedded recoil lugon
-Jil'kea sdel 70, shoots like a Model 70, and lasts like magnums and a receiver drilled and iora

a Model 70. Which only makes sense, since it isa -You can choose 243, 270, or 308 Winch

‘Model 70...from its smooth-working action to its 30-06 Springfield with a 22" barrel, or ?mm

By, chrome-molybdenum barrel to its American um and 300 Winchester, Magnum with a
'-"m' walnut stock. What's missing are some of the 24" barrel. For a few bucks nmre,ge supply a high
./ _: s-up features that might cramp the style quality 4X steel scope.
3 s no-nonsense utility gun. This is a hunter's ~ We've desi the Model 70 Westerner to give 2]
N - riﬂm.ﬁt a pritt’: you're used to paying for a lot ynu the same high level of huntmg performance as
© less gun. its more costly Model 70 XTR" counterpart. We've

dard Model 70 features: fine-cut checkering, three- Your wallet will know the di_i-

at you get with the Westerner are the stan- also designed it to cost a lot less.
position safety, ramped front sight, adjustable rear  ference.The game won't. ﬂ&

WINCHESTER.
morcthanagun,

an American legend.,
Wincbester radernarks oenued (rom Olss Corpuoration.

.




There’s only one way to play it...

M B | Lo

Warning. The Surgeon General Has Determined

That Cigarerte Smoking Is Dangerous 1o Your Health

HINTS
FROM READERS

Wire-loop spreader

Todistribute paint remover, rust-
removing jelly and other prepara-
o o .‘ili“l.“ 0wy ”H_"lh'““l-ﬁi'-:'.l_"d
a wire with a small loop
on one end is often more useful
than other tools, The wive picks
up the correct anmwount of material
and manipulates it easily. And
it's simpler to clean than a brusgh
1 the job iz completed. A
wooden handle which has been
removed from a broken toal or a
handle from file makes the wire
spreader easier to grasp.

—Walter E. Burton

Saving caulking compound

When you have some material left
nfter a caulking project and you
don’t plan another such project in
the near future, here's how to pre-
vent the caulk from dryving out
before the next use, Seal the open
spout against the air with a small
dowel or cork from a tiny bottle or
galt and pepper shaker. Taper the
dowel zo0 vou can insert it easzily
into the tube; then tap it to
ensure an airtight =eal, Corka
similar to the one circled in the
ograph above are penerally
fable at discount stores,
—, Bowpd Preiffer

ULAR MECHANILS



HINTS
FROM READERS

Erasers polish metal

There’s only one
sensation this refreshing.
You can chuck a pencil-shaped Low “tar” Kool Lights,
ink eraser in a drill press or hand The taste doesn't
drill and use it to restore the pol- :
ish on tool surfaces. Here, an miss a beat.
eraser polishez the degree geale of
a combination-square protractor,
You should keep the eraser short
to minimize wobble.

—Walter E. Burton

Figuring screw diameters
When trying to determine the out-
side diameter (o.d.} of a beolt or
screw, | refer to a screw-thread
chart, if one is available. When no
chart iz on hand, figuring frae.
tional sizes iz easy. However, fig-
uring nambered sizes is another
SLOTY.

You can use the following rule
of thumb to compute the od. of
numbered screw sizes from 0 to
24, whether they're wood or ma-
chine serews: Multiply by 13 and
add 60. Specifically, multiply by
13 thousandths and add 60 thou-
sandths. For example, with a No.
8 serew, multiply 8 by 013, which
equals .104; then add 060, which
equals.164. Thisis the same value
shown on the chart below,

—Paul E. Selter Sr.

Shank Body
Diameater (in.)

D= o k=

Warning: The Surgeon General Has Determined G S O R
- " " ngs. 3 mg ta” 0.8 mg ficohae
That Cigarette Smoking Is Dangerous 1o Your Health 100’510 m “1a. 6.3 mg ebelt

a ped pigaretre by FTE methpd
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3-passenger seating,
standard.

Swing-oul
side vent
windows,
standard.

Steel-belted

radial tires,
standard.

Tinted glass,
standard

14.8 gallon fuel tank
for long range:

562 EP'A estimated
highway miles.

Intermittent
windshield wipers,
standard.

=
Sespeed

overdrre hiansmission,

standard

Its hard to believe this is the
lowest-priced truck sold in America.

1982 Mazda B2000 Sundowner

L = 15895

——— i

You can believe it. The
Mazda B2000 Sundowner is
today’s lowest-priced truck.
Yet it comes with an astound-
ing number of standard fea-
tures, including a 5-speed
and steel-belted radials.

Not one of these features
is available on Toyota’s or
Datsun’s lowest-priced truck,
each of which costs hundreds
more.

Just one look inside the
cab and vou'll see more of
the Mazda B2000's exceptional

value. There you'll find a
three-passenger seat detailed
in textured vinyl. New instru- |
mentation with electronic
check panel. And handsome- |
ly trimmed door panels com- |
plete with armrests.

You can also believe this }

truck is built to haul a heavy
payload —1400 pounds of it.
Even so, its 2-litre, 4-cylinder
engine delivers outstanding
fuel economy.

38 27/

=T By mpE [ 35 4 R

. If you still
find itall a
little hard to

believe, we invite you to visit

your Mazda dealer for a

clusu—up look at the

B2000 Sundowner.

Seeing is believing.

|~
ma<iDa
The more you look,
the more you like.




MEchanics

LA ol

Real robots don't look like us and can't do what we can. But they
can do things we can’t and someday may even think.

by Barbara Krasnoff

Which is tha real
robot? Humanoid F <
“Bumpf' {rlbﬂﬂ i‘ 4 I y

basically a remole-
controlled device,
usad primarily to
attract attention at
promotional evants.
Machine at right is
one of Cincinnati
Milacron T tamily.
It's a true working
robot, capable of
spot-welding car or
aircraft bodies in
less than one-third
tha time previously
consumed. Bonus:
It can be operated
without stopping
the assembly line.

I f you were to meet a typical robot, strolling down the street, what do you think it

would look like? Chances are you would expect to confront a waist-high, beep-
ing cylinder, or perhaps a metallic creature with a strong resemblance to the Tin
Woodsman of Oz. In either case, you would be dead wrong.

There are approximately 4,700 high-technology, computerized machines at work
in factories throughout the United States today. These automatons assemble auto-
mobiles and aircraft, paint furniture, adjust delicate electronic systems—and are
known in industrial and scientific circles as robots. The term “robot” was coined
by Czechoslovak writer Karel Capek for his 1923 play R.U.R. and is a derivation of
the Czech word for "compulsory service'; since then, it has come to refer to any

SEPTEMBER 1982
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Robaots al work: Designing “down" to smaller jobs Is lllustrated by Unimate robot (laft),
assembling a TV set; its older relatives learn walding jobs (cented) in 8 matter of minutes,

or can simply stack heavy metal parts as they come from the finishing process. Unimation
commarcial roboties in tha Unlted States, but now hag heavy competition.

THE SEEING, FEELING SUPER ROBOT’S TIME HAS COME...

programmable machine that per.
forms some type of work. And while
U.S. industrialists originally shied
away from investing in anything as
"sei-fi” sounding as a robot, they are
now clamoring for more and more so-
phisticated, intelligent and versatile
automatons.

What exactly do robots do? Well,
they started out doing anything that
was considered too dangerous or mo-
notonous for human workers. Such

— _-_,_.,.':

Vision: Binary scanning

jobs as spot welding and die casting, of TV screen “pixeis”
which involve working with metals {sea taxt) provides

at extremely high temperatures, or rudimentary vision
spray painting in a room filled with for currant rohats.
toxic fumes, or the transporting of g:;,'pf,mlﬂ": i
heavy, awkward machinery, were all depth percetion.

deemed ideal testing grounds for
robotie workers. They have passed
the tests with flying colors, perform-
ing those jobs with greater con-
sistency, dependability and
(eventually}economy than their 4
human counterparts. .
While these tasks demand an
artificial intelligence—through
computerization—far surpassing
anything used in the past, real
industrial automatons in no way
resemble the popular fiction-
al robots from such films as
Star Wars. These are machines,
not pseudo-people; they will
neither pause in their routines
for a passing wisecrack, nor take
time off to save the Earth from extra-

Tactility: Fiald from
magnetic “fingers” can -~
give limited sense of =

terrestrial threats. Few of 1?;: ""h:': Working |
today's robots could be said to » m?:l:mcm
have anything approaching ‘# | (ceramic) materials,
awareness. All they "know" which produce electric
are the movements that have current when detlected,

would provide basis
for more tactility.

been programmed into their computer
minds; and, in fact, if you happened

78 POPULAR MECHANICS



Mexti-generation industrial
robet will resemble current
syslems, but will be enhancad
with upgraded precision,
vision and tactility. The
addition ol severzl axes ol

v motion will also enabile it
{o fallow wark along an

assembly line without

enabiing it to measure ot
wakgh workpleces—or even
to “feel” them—the supesr
robol will ba capable of

much more complax tasks
than is today's generation.

Pmchi.nm For critical assambly
jobs, conventional
wrlnq doesn't supply consistent-
ly accurate robot positioning.
Ball-baaring drive system could
replace gears in future robots.



i @ tred to attack a police officer

once,” laments 19-year-old Louis
Steinbarg, who bullds robots in his spare
tima. He is talking about his second auiom-
aton, Speda 11, “Af an industrial show, the
Nassau County (N.Y.) police had the boath
next to us. And Speda Il was just walking
around in random pattemns. with his arm oul
and tha claw opening and chosing. The cop
had his back to him. | wasa'l paying atten-
tion and | looked up just in time 1o sea him
heading for the cop! We ran over and
stopped him. The cop never knew, forfu-
nately, thal he was about 1o be attacked by
a robot.”

Steinberg is one of a new generation of
robolists—people, many only in thair mid
and late teens, who are building thedr own
aulomatons., Their Invenbons vary from
radio-controlled mobdle units that are as-
senfially nonrobots, 1o compuler-pio-
grammed, independently operating de-
vices, such as Lou's Spada, a true robol

While many ol these young invenlors
started from scratch, In the last few years, 2
small industry has begun forming lor the
benefit of the robol-happy hobbyist,

To bagin with, there are a couple of book

Young builder with RU-2
unit, which has gripper
arms and treads. Kitg are .
trom Hobby Robotics, Box vy

Fancitul robotic-type devices
are usually remote controfled.
Data on kits, plans are [rom
Robotronics, 229 East 52nd
51., New York, N.Y. 100232,

FOR HOBBYISTS, THE HUMANOID LOOK IS IT

publishers who have tumed out several
niceé how-to manuals: Bzack in 1977, the
Hayden Book Company (50 Essex St.
Rochelle Park. M.J. 07662) published the
highly popular How To Build & Computer-
Contralfed Robot by then-15-year-old Tod
Loofburrow. It has since gone inlo several
printings. Hayden's lates! is for the more
axperionced robotist; The Hanabook Of
Advanced Robobcs by Edward L. Safford
Jr. Tab Books {Bive Ridge Summit, Pa
17214) has produced a number of good
how-io books on robols, The mosl recent of
which is entitied Android Cesigns by Marin
Waeinstein

While many hobbyists find whal they
nead by scavenging from local electron-
ics outlets, those who leel they need a
litle: help: may want to covsult
the 1982 Robotics Indus-
try Directory (Robotics
Database, Box 423,
Tujunga, Calif. 81042),
This handy $35 direclo-
ry lists industrial robot
manufaciurers,  avall-
abie robot componants,
information  resources
and ofher items of inlerast
to the enthusiast.

One resource recommanded by young
robotists is the bimonthly magazine Aobol-
28 Age. This comprehensive publication
offers articles on new developments in the
feld and on general topics conceming
robotics; it also provides more specific
technical advice for the hobbyist A sub-
scription is 515 yearly,

Finally, those who wanl o mesdt and
grest robotists from ail over the country (nol
o mention their robots) may want to atlend
the annual convantion sponsored by the
Aobot Institute of America and Robotics
Imermnational of the Society of Manutactur-
ing Engineers.

MNext year's April gathering, Robaot Vi,
will be held in Chicago. For additional infor-
mation, write to Paul Ven Jankowsky,
Qifice of Public Relations, Robot Institute of
America, One SME Drive, Box 930, Daar-
born, Mich, 48128,

ﬁ s
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to wander a little too near to one
during business hours and defeat-
ed 1tz safety interlock, it would be
quite happy to weld your arm to
the side of a car body—it just
doesn’t know Lthe difference be-
tween vou and a door. (The first
such bizarre fatality ocourred in
Japan last year.)

While prezent-day rohots may he
less intelligent than thewr fictional
ideals, they're no less interesting,
Humanity has been dreaming
about nonhuman servants ever
sinee the first Greek myths of stat-
wes coming to life, and, finally,
we're entering the first stages of a
robot revolution. But instead of
simply reproducing an interior
copy of homa sapiens, we're tailor-
ing these first robols Lo fit specific
economic needs,

Maost of thoze in industry agree



that the production of industrial
robots in the United States began
with Unimation Ine., the countrys
first and largest robot manufactur-
er. The company began in 1956
when businessman Joseph T. En-
gelberger met George €, Devol, an
engineer who had an idea for a
“pick-and-place robot”—a machine
“smart” enough to pick up an ob-
ject and put it somewhere else, De-
vol's vision of an American indus-
try aided by increasingly sophisti-
cated robotic workers fascinated
Engelberger. He decided 1o gamble
on that vision. In 1961, Unimation
sold its first robot. It was designed
to pour hot metal into a die, for
General Motaors.

Twenty vears later., Unimation's
sales for the 1981 fiscal vear to-
taled $56.4 million, and 1982 sales
are expected to increase considera-

&

bly. It is also competing witha  §#
number of other 1'ut'|:ul':11iul15 for
dominance in the robot industry.
Cincinnati Milacron, General Elec-
tric, Westinghouse and [BM are
among the prime UL, competitors,
The robhots which are receiving
so much attention in industrial cir-
cles uzually consist of two parts:
the arm (or manipulator) and the
control system. The latter can be
made up of a very simple series of
switches, but, for the most part,
consists of a computer with a pro
grammable memaory. (Thiz iz not
necessarily a one-to-one relation
ship; often, a single computer can
be used to control several rabots,)
A majority of industrial robots 1=
programmed through the "play-
hack"” methed. The robot “learns”
itg job by being guided through the

FIAEEE PP TG e
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The large and small of it; Scottish firm,
Lamberton Robotics, has world's largest
free-moving robot (top photo). Hs lifting
capacity Is figured at about 1.3 tons. A
human programmer occupies cab during
the learning process and then behemoth

is on its own. Small robotic arm belongs
to the TeachMover, 2 sysiem which uses a
handheld control 1o program as many as 53
movements in sequence. This teaching and
testing unit can also be computer-coupled.
It's available from Microbot Inc., 453-H
Ravendale, Mountain View, Calif. 94943,
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troit Picku

Imports

Three new domestics go head-to-head with the
established imports and come out on top.

he All-American pickupis back! Chevrolet, Ford and Chrysler

all have introduced new trucks this year, downsized to beat
the Japanese minis, and these trucks are good. The red, white
and blue Chevy S-10, Ford Ranger and Dodge Rampage routed
the competition in our head-to-head comparison test, finishing
1-2-3 inoureditors’ ranking and pulling away. By any standards,
they're the best small pickup trucks anybody hasever built.

We discovered that you really have to judge mini-pickups from
two pointsof view—as trucks designed for the haulage of inani-
mate cargo, and as two-passenger carsthat are funitodrive, eco-
nomical and comfortable.

Not surprisingly, the most “trucky” trucks—the S-10and
Ranger—were designed from the ground up as pickups, while
the most “car-ish” are modified automobiles, like the 024-de-
rived Rampage and Rabbit-based VW. Fiveof these trucks—the

with diesel engines, and six—the Datsun, Dedge Ram, Isuzu,

POPULAR MECHANICS



Uitrarugged Ford Ranger remained rattie-
free even after repeated off-road excursions.
Generous ground clearance and long wheel
travel kept the driver rattie-free, too.




Lined up for the drag runs are (lefl 1o righil
Subaru Brat, Toyota SR-S5, Isuzu Pup, Dodge

Rampage (out front), Volkswagen pickup,
Mazda B-2000, Ford Ranger and Chevy 510

‘The Rampage is an absolute ball to drive.’

Subaru, Tovota and Jeep—can be
ordered with four-wheel drive. We
choee to limit our group to gascline
power and two-wheel drive—except
for the Brat and Serambler, which
come only as 4x4s—for the simple
reason that for a majority of buyers,
that’s the best combination in terms
of fuel economy, performance, con-
venience, cost and usefulness,

In general, we liked these trucks.
A lot. If you could only own one vehi-
cle, and it had to do everything from
30-mpg commuting to weekend
camping, there's really no other
choice. Besides, there's something
elemental and good-natured about a
pickup truck, over and above its
marvelous versatility and robust de-
pendability. [t's something very ap-
pealing and, well . . ., American.

In our discussion of the pickups
that follows, we've listed the vehi-
cles in the order we'd pick "em, from
our first choice to our eleventh.

Chevrolet S-10

The slickest small pickup in the
world is Chevrolet's S-10, which is
also sold by GMC as the 5-15. It's a
masterful blend of GM style, comfort
and all-Ameriecan utility . .. "a Mal-
ibu with a pickup bed,” as one tester
suceinctly put it.

Driving it is just like driving a GM
intermediate—same compliant ride,
same power-assisted controls, same
Vi performance, same com{y interi-
or decked out with every imaginahle
coOnvenience.

Nevertheless, at the same time,
it's a real truck, with a double-wall
bed, 3/4-ton load rating, and optional
7.5-foot box, Only the Ford Ranger
felt as heavily built.

The S-10 is a standout at the
drags. General Motors' excellent 2.8-
liter V6 and four-speed transmis-
sion—helped by a very high final
drive ratio—conspire to fling it
down the quarter-mile as quickly as

B4 POPULAR MECHAMICS

most medium-size sporty cars. What
this means to you is that the 5-10 is
fun to drive, and heavy loads won't
bog it down. Towing a heavy boat/
trailer with the torguey V6 is child's
play.

Hampered by mediocre tires, the
3-10 was only average in our han-
dling and braking tests. And logical-
Iy enough, since it has the second-
largest engine in this group, it also
drank the second-largest portion of
fuel, an embarrassing 17.7 mpg in
moderate country-road driving.

On the other hand, the sound-
proofed cab of the 5-10 is as pleasant
a place to relax as anything this side

‘High-performance
GTs could learn a
few things from the
$-10’s ergonomics.’




of a Seville.
It has the most
logically designed
dashboard we've zat
behind in vears, with a
full set of gaupes right 1n
front of the driver, The seat-
ing position is terrific, except for

a close-chested steering wheel, and

there's plenty of headroom, legroom
and visibilityv. Many of the world's PICKING A PICKUP
carmakers could learn a lesson or
two about ergonomics from the 5-10 PM Editors’ Choice
interior. 1. Chaevrolet S-10 $10,166”
They could alse learn something 2. Ford Ranger 9,995
about styling. The 5-10 has one of 3. Dodge Rampage 8.080
the smoothest bodies ever put on a 4. Datsun King Cab 8,839
truck, with really excellent detail- 5. Volkswagen Pickup 8.225
ing. It retains the "macho” appeal of g l:}o-dgepﬁarn 5” gg‘g‘g
full-size Chevy pickups, vet it's c¢las- B :3;:,” Elr}at 2008
sically “pretty” in a fine-honed 9. ;'Ia.‘.da B-2000 7538
way, ) 10. Toyota SR-5 8.044
Aside from the disappointing fuel 11. Jeep Scramtier 9722
economy, there were only two things 'Prce as tesied

Toyota SA-5 (far left) and the
MHsubishi-bullt Ram (center)
were eclipsed by new Detrofl
plckups. Chevy S-10 (left)
seduced averyone with its V&
power and excellent interlor.
On the road, PM testers {above)
kep! notes, discussing strong
points and shoricomings to
determine overall ratings.
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FUSION-Were
Harnessing The Power
Of The H-Bomb

Once, fusion power seemed unlikely. Now, we wonder: Which
fusion system—magnetic or laser—will go on line first?

by Hans Fantel

The cheapest and most plentiful fuel on earth would be
water—if you could burn it. That's no longer a pipe dream.
From the way it looks now, we may soon have practical fusion
reactors to liberate the atomic forces in seawater. The world
would then have a virtually boundless source of energy.
Atomic fusion—the principle basic to the use of seawater as
fuel—has been known since the dawn of the atomie age during
World War 11. But so far, no practical fusion device has been
built {unless you consider the hydrogen bomb as practical). _4
But two gigantic research projects—one at Princeton Univer- 2
sity, the other at the University of Rochester—are finally pet- 3
ting within spitting distance of producing useful energy from
fusion reactions.
The two schools are taking different tacks toward this goal.
Princeton uses a method called magnetic fusion; Rochester
uses laser fusion. In the competition to deliver huge quanti-
ties of usable power, this is where development stands today,

MEUTRAL-
Magnetic fusion e

In a former cow pasture about five miles north of Princeton, EENEHA TOR
N.J., a herculean machine fills a hangar
space as big as a sports arena. The
water-cooled cables connecting the vari-
ous parts are as thick as a
man's thigh. At the center of
this vast metal jungle is a
huge, ring-shaped tube, re-
sembling an outsize dough-
nut. It is inside this circular
tube that the energy-liberat-
ing reaction takes place.

Called the Tokamak by its
Russian inventors, the ma-
chine uses deuterium as raw
material for energy production. Deuteri-
um is a form of hydrogen—an izsotope—
that's found in water in practically unlim-
ited quantities. If triggered into a fusion
reaction, the deuterium from a single gallon
of water could produce energy equivalent to
about 300 gallons of gasoline.

What's more, the whole problem of radicac-
tive waste is avoided. Unlike conventional
atomic power plants—which work by splitting
atoms—fusing atoms produces no “"hot" waste,
And there’s no danger of meltdown or other runaway

PM art, Dean Ellis
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TRITIUM
ATOM

In any fusion reaction, light atoms combine
1o form heavier atoms, ylelding high-speed
neutron (above). In Tokamak system (balow),
deuterium cloud is heated and jolted with
electricity {neutral beam), forcing the atoms
to fuse. Superconductor coll prevents cloud
from breaking up, losing energy toc fast.

DEWTERIUM
CLOUD

HEATING
CoiL

MAGNETIC
CoiL

MAGNETIC FUSION
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reactions

enused by pc-

cident or sabo-

tage. Asone tech-

nician put it, “In-

stead of blowing up, it
simply fizzles out when
something goes wrong.”

With nll these advantages, fusion
energy seems to be the answer to
many national and worldwide prob-
lems. The United States iz pouring
hillions into its development, But
though the goal is in sight, tremen-
dous engineering challenges must
be overcome before we can all plug
ourselves into n fusion-fueled elec-
tric power grid.

In the Princeton fusion reactor,
deuterium atoms combine with triti-
um=—another plentiful hydrogen
isotope. In the process, they create
heavy helium atoms and shoot off
neutrons at high speeds. This
produces vast amounts of energy
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that can be used to drive convention-

al alectric power ponerators. The
hitch is that these atoms start fus-
ing only when the temperature pets
up to millions of deprees. In fact, the
reaction really gots rolling only
when temperatures are well over
100 million degrees. That kind of ¢li-
mate is found normally enly in the
interior of stars like the sun. Thus,
in principle, the Tokamak is at-
tempting to crente zstellar conditions
on Earth,

Several wavs are being tried. One
method jolts the deuterium inside

PROTECTIVE
STEEL SPHERE

of the Toka-

mak with a

Y strong  electric

current, the neu-

tral beam in the illus-

tration on pages 86 and

#7. Since the deuterium is
ionized and, therefore, condue-
tive, it actz like a wire in an electric
heater and heats up hy its own elec-
tric resistance. But this doesn't suf-
fice. Additional heat 12 produced by
heating coils and magnetic coils and
by magnetic squeezing: A huge su-
perconducting magnetic coil sur-
rounds the reaction chamber, push-
ingthe deuterium toward the center
of the tube, This magnetic compres-
sion—like any other form of pres-
sure—raizes the temperature even
further. To pour on =till more heat,
the ionized mass of deuterium gas is
“zapped" with hundreds of kilo-
watts of high-frequency radio waves
sluiced into the reaction chamber



DIRECTIONAL
MIRAROR ARRAY

Firing 24 beams into 80-ton spherns
containing fuel peliet starts laser
reaction. A light pulse is split into
four baams in the laser amplifiers
and magnified, directed and anghed
by mirmors. Actual, enhanced X-ray
shows stoms fusing (red arsas).

through wave guides (not visible in
the drawing on pages 86 and 873 The
principle i1s similar to cooking in a
MICTOWAVE OVer.

Combining all of these heating
methods, the latest version of the
Tokamak has been able to reach stel-
lar temperatures, Lrigger a fusion
reaction and sustain it long encugh
to penerate sipnificant amounts of
power. So far, the big machine has
managed to keep this up for about 20
milliseconds. To become an efficient
energy producer, it will have to run
much longer than that—about 10
seconds or more for each power
burst. But keeping the Tokamak
going for so long 15 a very tricky
tazk.

The trouble iz that no material on
FEarth ecan contain the raging
stream of stellar stuff inside the
Tokamak. If the swirling deuterium
touches the wall of the metal tube
containing it, the deuterium ecloud

LASER AMPLIFIERS

LASER BEAM

PM art: Jeff Mangiat

breaks up, cooling

to the point where
the fusion reaction falters, So the
torrent inside the Tokamak must
race inside the ring-shaped tube
without ever touching its walls, It 1
therefore, "contained” in whatl is
called a magnetic bottle—an ultra-
strong magnetic field, shaped to
hold the deuterium suspended with-
in the doughnut, away from its
walls.

Unfortunately, the bottle =till
leaks. Often, the hot material breaks
through the magnetic restraint,
cools off instantly and =tops the
reaction. That's the main reason
why the Tokamak is =still just a
research tool, rather than a working
power source,

But this mav change by the late
‘Bz, A machine almo=zt twice az big
as the present Tokamak—called the
TFTR, or Tokamak Fusion Test Re-

fLirn §0 O

S99

LASER FUSION

Platfarm for laser fusion target (above)
must be very stable. it contains fusion pel-
let (below), with its Immense energy.

FUSION PELLET

e O e




PM OWNERS REPORT:

BY MICHAEL LAMM wesr coas eoion

PONTIAC 6000

et amd door pockes
won € even reldl o wak.

RETIRED

NOATH CAROLINIAN

Y17 ot
THE SPUNK OF
A SPORTS CAR."

NEBRASKA FARMER

W . .
w-t\-\\ 5
aX % ma

FLORIDA
MAINTENANCE EMPLOYEE

WEST VIRGINLA
SPEECH PATHOLOGIST

ntiac hasz been in transition for
several years now—from muscle-
car company to question mark. 1t'll
probably take a few more years for
Pontiac to sort out just exactly what
kind of car division it finally wants
to be.

When OPEC hit, Pontiac shoved
muscle out the back door. No more
GTOs or hairy 4556 Trans Ams. And
then in 1881, Pontiac dropped its B-
bodied, full-sized sedans and its
homegrown V8s—the first GM divi-
sion to do so.

The muscle and hair it took Ponti-
ac decades to grow all withered in a
few seasons. And Pontiac has been a

= POPULAR MECHANICS
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MINMESOTA

MARKETING MAMAGER

"RmF,uNE STVILING

TAKLES SOME GETTING USEDL TU

WYOMING
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Instrument-light glare on windshield was
common complaint, but visibility was good.

name in search of a reputation ever
since.

For the 1980s, Pontiacs have been
downszized, Europeanized, comput-

erized, economized and homoge-
nized. But they're still not being
lionized. The only Pontiac that cur-
rently shows a strong personality
and a strong sales pattern is the
Firebird. Yet the Firebird serves a
limited audience, and what Pontiac
needs is an exciting car in the mass
market.

Pontiac hoped GM's new A-body
might provide that car. The A is an
extension of General Motors' X-car
and is called the Celebrity by Chev-
rolet, Century by Buick and Ciera by
Oldsmobile.

Fontiac general manager Bill Ho-
glund echristened his A-tar the

i




A NATIONWIDE SURVEY BASED ON 1,060,504 OWNER-DRIVEN MILES
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A6000, but then reconsidered and
dropped the "A." Today it's just the
Fontiac 6000, and it's not doing what
he (and all of GM) had hoped.

The Pontiac 6000's appeal seems
limited to the more mature buyer,
not the rising voung executive who
finds himself admiring such class
rivals as BMW, Audi, Volvo, Saah,
Datsun (with its Maxima) and Toyo-
ta (with its Cressida).

Apparently that vounger buyer
still looks longingly at those cars—
and buys them—because, according
to our survey, well over half the peo-
ple who now own 6000z are above
age 50, and that's certainly not

REAL EESTATE SALESPERSON

where the mass market is found.

Keaping that in mind, what does
the typical Pontiac 6000 owner ex-
pect from his car? 1s he getting it?

A ) w= i 5. H .“‘:"'._.--."—"
VE mill provided adequate, if not thrilling
performance, idie vibration was problem.

What does he [#¥e and dislike about
it? 15 his dealer treating him right?
12 he getting the fuel mileage he
expected?
We asked all these questions and
more, and here's the ronsensus.
He's not getting the fuel mileage
the EPA told him he would (2540
mpg city'highway for the Four), but
he’s happy with it anyway. Economy
came up the No. 1 “like" with just
over half the owners we gueried.
Only 6.1 percent grumbled about
fuel mileage, and the rest just
smiled and told us they were averag-
ing 23.7/31.2 mpg with the Four and
(Flegse furn (o page 162)
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he latest installment in our long-

term test report deals with two of
the hottest cars to come along in
years. One, the Toyota Celica Supra,
is as slick a piece of machinery as our
friends in the Land of the Rising
Sun have ever made. The other,
Ford's 5.0-liter V8 Mustang, is just
as exciting, but makes its statement
from a completely American point of
view. Where the Celica is sharp, pre-
cise and can be wielded like a Samu-
rai sword, the Mustang's persona is
ratherlike that of a Remington shot-
gun—leud, powerful and a little sin-
ister in the cut of its cloth.

In addition, there are updates on
our long-term Pontiac 6000 and
Plymouth Horizon.

Toyota Celica Supra

We now have 6,636 miles on our
test Toyota, enough to draw some
conclusions about the car,

There's no question that the new
Celica Supra has to be one of the
most stunning cars on the road, both
in loocks and performance. Qur test
car draws stares wherever we go,
The high-tech look carries over into
the interior, too. The eight-way ad-
justable driver's seat, digital and
graphie dash instrumentation, and
an aircraft feel to the whole coclopit,
makez you want to go out and push
this car hard—which iz what we've
been doing.

Powering the Supra is possibly the
most advanced powerplant ever of-
fered in a Toyota. It's a 2.B-liter,
twin-cam, in-line Six that produces
horsepower bevond wyour wildest
dreams. It's rated at 145 hp at 5,200
rpm, but feels like 245. Tramp on the
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accelerator from & dead stop and
you're gone. Shift the automatic
transmission manually from first to
second at the redline and the shift is
so quick, firm and sure that you'll
chirp the tires.

Zero-to-60-mph time is just 8.3 see-
onds and it feels quicker than that.
The 4.10 rear axle ratio certainly
contributes to this scintillating per-
formance, vet won't harm vour fuel
mileage, thanks to the overdrive
fourth gear on the automatic. A five-

Auto Editor Tony
Assenza bids fond
farewell to Mustang
(top) after 8,600
miles. Service and
mechanical problems
wera minimal. Stun-
ning Celica Supra
{above) drew sisres
wherever It want.

Its 2.8-liter, in-

line Six responded
well to hard use,
including a sprint up
Mount Washington in
Mew Hampshire. At
left, Editor John
Linkietter stows

gear In the Horlzon,

speed manual with overdrive fifth is
also available. So far, our gas mile-
age has averaged 158.6 mph overall,
with a range between 10 and 25 mpg,
depending on how deep we sink our

right foot into the aceelerator,
Happily, the handling of the Supra
izwell suited to the performance lev-
els generated by the twin cam
engine. The suspension is indepen-
dent all around, with MacPherson
struts and a stabilizer bar up front;
(Please furn to page T168)




The Fastest

Picture a jet-propelled hydroplane
streaking across a millpond-
smooth lake at well over 300 miles an
hour. Most of the hyvdroplane is
riding on air. Only a few square
inches of the sponsons are in contact
with the water and even these break
free as they skip over tiny ripples. At
thie speed, hitting a three-inch
wavelet would be like slamming into
a concrete curb—enough to send the
hoat cartwheeling down the course,
smashing itself to pieces.

Buton Qct. 8, 1978, Peter Warby made such a run over
a measured mile course on Blowering Dam Lake, New
South Wales, Australia, in his Spirit of Australia. Then
he turned around and repeated the run in the opposite
direction to cancel out any wind or current effects, as
required for any record attempt. His average for the
two runs was 319.627 mph—shattering the mark of
285.21 set by UL.S. driver Lee Taylor back in 1968. The
previous year, using the same boat at the same loca-
tion, Warby had set an unofficial mark of 345 mph.

Speedsthat turn a boat into an air’'water missile are a
constant challenge to engineers. Latest attempt to
crack the outboard motor record books is scheduled for
mid-November near Las Vepas, Nev., on Lake Mead.

Boats On
Water

Better hulls, sails, engines
are rewriting record books.

by Tom Bottomley

The eraft that will make the try is
called the Ram-2. It has 17-foot twin
hulls joined by a “lifting wing,” as
well as a raised and inverted-V tail
section with adjustable contrel sur-
faces that extend the length overall
to 24 feet, Binches, So far, the Austin
Aeromarine design has tested at 125
mph with two 135-hp motors, and
lerger Mercury outboards are pre-
dicted to make possible speeds top-
ping 200 mph. The air-control sur-
faces are claimed to give the boat stability at higher
speeds over rougher water,

For the fastest run at present in a propeller-driven
boat, the Guinness Book of World Records lists Larry
Hill in M». £d, which reached 202.42 mph in August
1971. The American Power Boat Assn., however, shows
the APBA-UIM (Union Internationale Motonautique)
record to be 201.340 mph, set June 2, 1974, by Dennis
Pollaccia in a Chrysler-powered Howard hydroplane, at
Oakland, Calif. Designed for drag racing, the boat
reached its peak speed at the end of just a quarter of a
mile!

When it comes to standard closed-course racing
hydroplanes, the big Unlimited Class boats with their
Rolls-Royce and Allison World War 11 aircraft engines—

Austin Aeromarine’s 25-fool Ram-2 willtry for new record near Las Yegas in
November, using sercdynamic control surfaces for planing stability.
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Speed records on the water continue to go up

1 JET POWER. Lea Taylor's Hustler, last 7 DIESEL. A record fcr diesel-engined ofi-
shore racers, 64.467 mph, was sel in 1967
by difver Don Aronow's Mallese Magnum.

8§ SAILING CATS. Calamarans have been

U.S. boat to hold record (285.21), was
topped by Spirit of Australia, al 319.627,
in New South Wales, Ausiralia, in '78.

13 SCHOONER. In 1905, three-masted yacht Al-
lantic set a 12-day lransatiantic record.

14 J-CLASS SLOOPS. Biggest of single-
masted yachis, Js of the early 1900s

2 UNLIMITEDS. One-mile mark of 200.419 clocked at 41.5 mph, and a 61-foot could average over 11 mph.
mph was set 20 years ago by Roy Duby, cat holds a 9-day transatlantic record.
but Dean Chenoweth in Miss Budweiser iy 15 12METER YACHTS. Today's America's Cup
has achieved unofficial speeds of 9 SCOWS. Fastest of all monohull sail sloops approach 10 mph while racing.
225 mph In record Iries. boats, big Glass A scows have topped 30 mph
_ , . : S . 16 THE AMERICA. In 1851, this famous
3 OUTBOARDS. Latest world record run for () OCEAN LINERS. The S.5, Unifed States pilat schooner won The Cup at 6.21 mph,
motor a1 137.96 mph on Laka Windermare (408 rrphy since 1052 for & theeday crossing.
in England by Tony Williams in 1981, e e o A
; | 11 CLIPPER SHIPS. Tha faslest big ships of the
4 OFFSHORE. Deep-V hull record of 90.555 18th cenlury, clippers sel speed records

~ mph is held by Bob Nordskog driving 2
Cigarette hull. nan Ted

the Gold Cup racers—are the fastest things afloat. In
the 1981 race season, Dean Chenoweth, at the controls
of Mizs Budweiser, shattered almost every record in the
books: 140.187 mph for a 2%-mile qualifying lap;
139.212 mph for five miles (two 2%-mile qualifying
laps); 138.639 mph for a 3-mile qualifying lap; 127.728
mph for a 2¥%-mile competition lap; 123.814 mph for 15
miles in a competition heat; and 117.662 mph for 45
miles in a race. Because these boats must slow down so
much for the turns, it means Chenoweth was reaching
speeds of 200 mph or better when accelerating in the
straights.

The one record Chenoweth failed to break wasthe one
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of up to 22 mph for runs of 24 hours.

set 20 years agoe by Roy Duby: 200.419 mph for an Unlim-
ited Class racer over &8 measured mile, It was set, in the
rain, on Guntersville Lake, Ala., and it took three runs
to do it (the second run was discounted because specta-
tors accidentally kicked a wire off the timing clock).
Chenoweth's 1279 attempt at this record ended in a
spectacular crash and six broken ribs, but in a recent
issue of the APBA publication Propeller, he reported
the boat was doing better than 225 mph at the time of
the accident, and that it was capable of reaching 250
mph.

Unlike the hydroplanes, which require fairly smooth
water, offshore racing boats can reach and maintain



high speeds in normal ocean conditions; indeed, it takes
a little chop to help them “break free” and run at their
best.

Big catamarans are the fastest of this breed, averag-
ing about 35 feet in length. With a pair of sterndrive
engines putting out a total of 1,200 hp or more, they can
run at speeds up in the 90s. 1t was just Sept, 24, 1981,
that Ted Toleman and co-driver Harold (Smitty) Smith
made two runs over a measured mile at Southampton,

‘ngland, averaging 97.44 mph for a new offshore
record.

The boat, Toleman's Sfick 50, was fitted with a wing
structure over the cockpit to provide additional lift, Did

PM art Tom Fressman
it help? Aecording to Toleman, it may have provided an
extra £ mph one way, but acted as a drag going the
other way. A week later, sans wing, the boat was back
racing.

The big catamarans, with the extra lift developed by
the air funneled through the tunnel between the halls,
can run faster than the traditional deep-V monohulls
used for the sport. But when seas really get rough, the
stresses on the structure can be so great that the cats
break apart—while the deep-YV drivers can keep pour-
ing on the coal, Several drivers on the offshore cham.
pionship circuit bring a cat and a deep-V to each race,
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A new language for computing,
Logo, is taking educational
centers by storm. Eight- and
ten-year-old programmers are
common. But adults can learn
computing this new way, too.

by Neil Shapiro ezcrroncs enmea

Their dreams sketched on graph paper,
the class of inner-city fourth-graders
filed boisterously into the computer-filled
room. As the youngsters entered the room
and saw the computers, the air vibrated
with their excitement. By twos and threes,
they sat down in front of the glowing
scereens and shiny kevboards on a visit to
New York Teachers College.

The class began to type a string of num-
bers into the computer. On the group's
graph paper was a storybook castle, which
soon appeared on the computer's screen,
When it did, the kids’ faces lit up far
brighter than the screen.

“These kids,” the teacher exclaimed with
happy amazement, “are picking it up fast-
er than I am.”

The scene was fascinating to anyone not
familiar with the magic of kids and com-
puters—but it's all in a day’s work to edu-
cators who have become familiar with
Logo. Logo is a new computer language
that's allowing kids—and adults—to con-
trol computers and have fun with them.
Logo, which was developed at the Massa-
chusetts Institute of Technology by Sey-
mour Papert and his colleagues, is the
most startling software development in
personal-style computing. The language
can be learned in just a few hours by an
adult—but more impressively, it's the first
language designed expressly for education.
Using Logo, even preschoolers can begin to
enjoy and learn about computers,

Logo owes much of its success to the idea
of “turtle graphics.” A small triangle in
the middle of the computer’s monitor
screen is called a “turtle.” The kids imag-
ine that the turtle’s tail, dragging behind
it as it crawls on the screen, draws a line.
Easy commands tell the turtle to turn, how
far to move, whether to back up or go for-

96  POPULAR MECHAMNICS

Now Your Kids Can_\&

“ [

f

i



Ly 2 SEDE “ANGLE i /e

# I.' |r "_ _l ):!;1';.'(::{ -.

TeachYouToCo

0 : fj 3'...,:'_ l-i

Logo, an exciting new computer
language, is finding its way
Into more classrooms. Using
easy commands, students can
move a polnter called "turtie”
on the compuler's screen and
have it draw many colorful,
complex designs. One company,
Terrapin, goes a step further,
Its version of Logo will also
control a real, robot turtle.

The robot turtle moves on a
tabletop the same way as its
on-screen counterpart moves
on the computer display. The
robot turtle drags a real pen
underneath its hemispherical
body. In this way, the robot

can draw on paper designs that
repeal the ones on the scréen
{a design is lllustrated below).
Youngsters of all ages find

that learning Logo is fun. And
the language has many features
that make it strong enough to
interest an adult computerist.

It s the simplest and best
language we've encountered to
begin learning how to compute.
(Photograph was taken at The
Fieldston School in New York.)
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A Logo program |s made up of a number
of buliding blocks—aach block being a
smalier, ssli-contained program. In the
photos shown above, we [llustrate how

‘These kids get the
idea that computers
are dumb little
machines—that you
can control them.’

ward—even if he should lift his
tail and not draw,

A program line such as FORWARD
10 {or Fo 10) would send the turtle
10 "turtle stepa” forward on the
sereen. Other coded commands in-
clude pc for changing pen color; BK
for backup; rT for turn right; LT for
turn left.

One company, Terrapin, even
markets a personable turtle robot
(pictured on the preceding page)
that will draw on paper what its
video counterpart is drawing on
the computer's screen.

But drawing pretty pictures is
not Logo's only function.

“Logo gives young people
real training in how to think
creatively," explaing Jim
Mueller, head of the non-
profit group Young Peo-
ple’s Logo Assn, (YPLA).

“All too often, educa-
tional processes have
tended to be highly
structured. Computers
put youngsters in con-
trol of the situation.”

And according to Ur-
sula Wolz, an instructor
at New York Teachers
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the FLower program (the fourth set of
scresng) s made 10 draw & picture of 2
flower by using the subsidlary programs
of PETAL, LLEAF, and RLEAF. Typing out

College Microcomputer Resource
Center, "These kids get the proper
idea that computers are dumb lit-
tle machines—that you can control
them.”

Someday, classroom computers may ba
as common as pencils. But for now, only
the lucklest schools in tha country have
computers like the Apple Il, which have
the capability to use the Logo languaga.

s

the phrase reTaL 50 on the computer's
keyboard would produce a petal of size
50, as shown. Entering auear 50, in the
same mannar, would produce a simliiarly

This idea of putting the kids in
control of computers is a heady
one. Some educators,
notably in California,
maintain that com-
puters in a class-
room are little
more than expen-
sive video-game
toys.

We spoke with
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sized right-hand leaf. Typing ruower 50
would cause the leaf and petal programs
to draw their shapes In perspective to
each other 50 as to generate the flower.

Seymour Papert, the designer of
Logo, and asked him to reply to
the video-game accusations.
“Some people,” Dr, Papert told
us, “do learn well without comput-
ers. But the computer enables

GaARDEN program (left and below)
draws three flowers on the screen
It uses the FLowen program three
timas—and each time, the FLOWER
program uses the bullding-block
subprograms of PeTAL LLEAF and
RLEAF. Typing carpen 50 30 30
produced the pictures below.

knowledge to be shown in such
varied ways that people with
different approaches, and in

different cultures, can all sue-
ceed,"”

His sentiments were sechoed by
teacher Roxz Keller, whose New
York City class we observed at the
Microcomputer Resource Center.
“I'm seeing a different kind of
rchild than 1 usually do,” she

. said. “These kids,” she
o waved around the
B room at the students
B all busily computing,
“are coming out of
their shells!"

Learning Logo
The voungsters
we observed at
Teachers College
didn"t have a com-
\ puter in their home
elazsroom. Instead,
they learned the
rudiments of
Logo computing
by, among oth-
er things,
crawling
arcund on the
floor as if they
were turtles,
The classroom
floor had been
measured and

each student took a turn pretend-
ing he was a turtle, following an-
other student's programmed orders.

Right now, Logo is available in a
few “flavors” for the Apple [1 com-
puter and there's a version for the
Texas Instruments TI-9%4A com-
puter. Other versions are presently
being developed for the Atari 800
and 400 machines and, rumor has
it, for the new TRS-80 Color Com-
puter as well.

We toak a look at Apple Logo and
at Terrapin Inec.'s Logo, as well as
Texas Instruments’. The Apple
Logo was developed for Apple
Computer Ine. by Logo Computer
Systems International (L.C.S.1.).
The Terrapin version is an off-
shoot, also for the Apple, developed
by Prof. Harold Abelzson. The Tex-
as Instruments Logo is similar to
the Terrapin variety, with some
drawbacks and additions.

All of the Logo types have the
turtle graphics. The Apple Logo
has a number of preprogrammed
command words that Terrapin's
lacks. But Terrapin can be inter-
faced to the little, turtle-shaped ro-
bat. The Terrapin Logo also has
Dage 161
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There are shelves and
mounting hardware to suit
any need, solve any problem.
Here's a guide to the many
storage systems you can

buy or make yourself.

by William Beyer
and David Warren

he trouble with shelves is they

collect things. You put up some-
thing originally intended for decora-
tive glassware or a collection of beer
mugs—no  problem.  Later, your
needs change and vou start loading
on hefty books, hi-fi gear and that
souvenir ship's anchor you found
last summer. After a while, time and
gravity take their toll. Suddenly
vour shelves are fulling off the wall.

Because most shelves, by their
nature, will have to handle heavy
loads—either now or later—it pavs

Metal utliity shelving (above), now in smart-looking decorator col-
ors. has moved oul of the callar and Into living areas. These Sears
units can also suppor! a deskiop between them, Ideal for a den.
Adjustable wood shelving (right), mounted on slotted wall stan-
dards, is easy 1o put up anywhere and lets you creale a variety of
attractive arrangements. System shown is from Knape & Vogt.
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Clip-together organizers

You can design your own bookcase or closet organizer
with these versatile shelf connectors from Knape &
Yogt. The metal, teck-on clips fit standard ¥-in.-thick,
prefinished shaif boards and come In corner, tee and
four-way-cross styles. By combining the connectors in
various arrangements, you can create compartmantesd
storage unita to sult any space and need.

CORNER
CONNECTOR

T-SHAPED
CONNECTOR

FOUR-WAY
CROSS

Color phote, lacing page: Califorra Redwood Assn.

to get them up right the first time,
especially wall-hung shelves that
have no floor support. The job
needn't be difficult. Commercial
ghelf hardware comes in types and
styles to suit any need; mounting
fasteners are available for any wall
surface you'll encounter. It's just a
matter of picking the right system.

Wall-hung shelves

When putting up wall-hung
shelves, you face two basic consgider-
ations: proper wall attachment to
support the total load, and proper
bracket spacing to prevent sagging
of individual shelves. For example,
assuming screws are into solid wood,
a ¥%-in. pine shelf on brackets spaced
12 in. apart will support a whopping
670 lbs. per sq. ft. But the same
board on brackets 36 in. apart will
hold only 38 lbs. persq. ft.—and at 72
in., just 5 lbs,

In general, the maximum safe
span for a heavily loaded ¥i-in. wood
shelf, with no support at the back

Versatile storage wall

Perforated hardboard provides flexible
storage for changing needs, can support
shelf bracksts as well as many spacial fix-
tures that simply hook into prepunched
holes spaced 1 in. apart. Mount panecls on
Y¥-In. spacers to give clearance in back for
the fixture hooks (d . You
can also use plastic wall enchors that
come with standoff collars, made espe-
clally for this purpose. Installation 1 right
teatures attractive “shadow box" frame
around i, with fluomscant fixtures re-
cessed into cove at the top to give soft,
indirect lighting.

PLAETIC WALL

T mcuu: QR MOLLY
v 2% SHELF
SPACER " BRACKET
[LOCATE g
EVERY. b
Y7
PERFORATED
AROUND HARDBOARD

e it
[ n ol
st T s
Ty A

Utility shelves, racks

Open-work shelves and racks made of
vinyl-covered welded rod have light, airy
Iook, coliect less dirl than solid surfaces
and are handy for use In closets, kitchen,
pantry, laundry room, workshop and
garage, These from Closet Mald come In
many shapes to hold typical household
supplias and are easy to mount in special
snap-in wall clips {below).
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Wood shelves to buy or make

Invisibly mounted wood shelves (above) have metal
inserts In back with keyhole slots. You anchor screws
In wall with heads protruding slightly, then hook on the
slotted brackets. Thess shalves from Flair Fold come
in five period styles and many sizes. You can also
your own wood shelf brackets, using metal
mending platss for hangers (upper right). When shell
Is in place, it hides ends of plates. Metal Z brackets
{lower right) hoid three planks per strip and are quick,
Inexpensive way to put up utitty sheiving.

Space-age stud finder

and forth untll you get

closely spaced nalls. Today's
metal for magnetic detection.

Mew slectronic stud finder sets up field that senses the
presance of wall studs by thelr greater density, com-
pared to hollow spaces in between. You move it back
highest reading, as indicated by
row of tiny LED lights. The device, made by Zircon
International, is sald to be sasier to use and more accu-
rate than older magnetic detectors, developed for use
In days when plaster lath was atitached with many
plasterboard, often
applled with adhesive and only a few nalla, offera little

FILASTER STRIP

LEHAPED CLIP

vaeona, L
PiN

1/4"- DA = 11X
DEEP HOLES
SPACELD 1" APART

Instaliing shelves In an snclosed space,
such as a closel or slcove, ls easy
because side walls can support the ends
of sheilves. Cleats of 1x2 or chalr-rail
stock can usually be nell-fastened to
studs. Put up back cleat first, using a spir-
It level to ensure that It's stralght (lower
laft}. Then install end cieats, leveling them
as wall (bottom center). Mosi closets have

installing closet and cabinet shelves

waste space above ciothes, can usually
take two shelves. Where you wani ndjust-
sble shelves in a cabinet or bookcase, the
drawings at right show two alternate
mounting methods using siottad pllaster
strips or L-shaped clips that fit into rows
of Ve-in. holes. (A strip of perforated hard-
board makes a handy guide for locating
holes 1 In, apart.)
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edge, should not exceed 32 in.
(Shelves in enclosed bookecases with
back support can span up to 48 in.)
Glass shelves of Ye-in. plate, such as
typically used in medicine cabinets,
should not exceed about 20 in.
between the supports, though much
heftier %-in. plate can safely spanup
to 40 in.

Screws turned into thin wood pan-
eling or plasterboard will seon pull
loose. Wherever posszible, it's best to
screw shelf brackets into wall studs.
This way, the studs—not the surface
wall—support the load and no spe-
cial anchors are needed. Since studs
are spaced on 16-in. centers, you can
screw into every other one and
maintain & sturdy 32-in. spacing.
For lightly loaded shelves, or
shelves of heavier % or two-by stock,
you can go to every third stud.

But studs are often hard to find or
may not fall exactly where you want
your shelf brackets. Here you need
anchors made especially for hollow
walls, Se¢rews turned into simple
plastic sleeves will support hun-
dreds of pounds and stay put indefi-
nitely. Other anchors are made for
solid masonry walls. Here's a run-
down on the many types of shelving
and anchoring systems you have to
choose from.

Metal utility shelving

Once relegated to the basement,
steel utility shelving now comes in
bright, attractive decorator colors,
making it equally at home in a fam-
ily room, den, pantry, home office,
children’s room and other upstairs
ATEAs.

Consisting of predrilled angle-iron
legs and lipped metal shelves, these
handy bolt-together units can be
assembled in minutes with only a
screwdriver and they provide fast,
flexible storage wherever substan-
tial shelving is required. The leg
angles have rows of closely spaced
bolt holes so the height of the
shelvesz can be adjusted easily.

Most metal utility shelving is de-
signed to be free-standing, making it
readily movahble. Some units, howev-
er, can be wall-hung with special
clips. Stock sizes range from 47 in.
high by 30 in. wide up to 71 in. high
by 42 in. wide. Shelves come § to 24
in, deep. For storing preserve jars
and other breakables, the shelves
can be mounted lip side ap to keep
such items from sliding off.

Sears, Hirsh and Quaker Indus-
tries are among the makers now
offering utility shelving in smart,
decorator colors, as well as the tra-
ditional battleship gray. Sears also
has a system that combines stacking
shelf units with & butcher-block
desktop and a two-drawer, color-



Adjustable shelves

When installing wall standards for
adjustable shelves, care must be
taken to mount all uprights at the
same height so shelves will ba lav-
el. Use this simple procedure: Lo-
cate first standard, mark for top-
most screw and Install wall ancher.
Standard will hang vertically by
gravity, but should alao be checkead

for plumb with a spirlt level. Mark
for and Install remaining anchors.
Then, with first standard in place,
rest a stralght board and spirit level
on top and mark lecation for top of
sacond standard (lower left). Do the
same for all succeading standards.
Check to make sure siols are at
same alevation. Note In this case
that standards are positioned over
grooves in panelng. This avoids
marring face of paneling If the
shelves must be removed later.

Metal utility shelving

Metal, bolt-together shelf units are de-
signed o be free-standing, but can also
ba wall-hung using special clips (right].
Shelves have lipped edges that can be
turned up or down. Tumed up (below), the
lips keep jors and other breakables from
sliding off. Predrilied leg angles, avallable
in lengths up to 6 f1., allow sasy adjust-
ment of shelves to any level,

o a
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Which wall anchor?

‘Wall-hung shelves need sturdy support.
Where you can't screw Into wall studs,
special anchors are required to keep

tic sleeve, expansion bolt (Molly) and
toggle bolt. Piastic sieeve Is simplest,

that put considerable outboard strain on
brackets. On solld masonry walls, you
should use lead shields. These axpand

are turned Inta them, lock-

as lagscrews
Ing them securaly In place.

matched file cabinet to form a com-
plete study center.

Special utility hardware

You can also make your own utili-
ty shelving, using commercial
brackets that take wood planks or
big plywood sheets. Such hardware
is especially handy for custom-tail-
oring large or odd-shaped shelves to
fit a particular space, such as in attic
eaves, under a stairway or over the
hood of a car in a garage. Particle-
board, available in sheets or stan-
dard shelf widths, is cheap and
resists warping—ideal for utility use,

Installing shelves in closets, al-
coves and other enclosed areas is
easy with Solar Hardware's adjust-
able metal units. These consist of a
telescoping steel shelf and closet
pole that expand to fit between two
side walls. Eight sizes handle open-
ings from 2 to 10 ft. wide.

Suspended shelving

There are also systems for sus-
pending shelves from overhead.
One, called Modular Link from Spe-
cialty Manufacturing, has pairs of
shelf hangers that hook into hefty
screw eyes turned into ceiling joists.
Each pair of hangers supports a
shelf board between them. If you
want several shelves, you just hook
additional pairs of hangers into the
bottom of those already in place, ere-
ating a tier as tall as you like. Such
systems leave the floor area clear,
permit easy removal, and are handy
for temporary storage in attics and
basements, where ceiling joists are
usually exposed.

Where good appearance is not a
consideration, you can make yvour
own hanging shelves by bolting
pairs of 2x2 or Zx4 uprights, spaced
several feet apart, to ceiling joists.
With cross cleats nailed to the

uprights at appropriate heights, you

can suspend a tier of shelves from

overhead. For extra-sturdy support,

ﬁxtand the uprights down to the
0or.

Adjustable shelving

One of the most versatile and
attractive systems for wall-hung
shelves uses slotted metal uprights,
called standards, that can be at-
tached to any wall surface. Metal
arme, keyed to fit in the slots, lock in
at any height to support a series of
adjustable shelves wherever they
are needed.

The standards come in lengthsof 1
to 6 ft. and in a variety of decorative
finishes, including brass, bronze,
aluminum, chrome, black and white.
Matching brackets are available in
8-, 8-, 10- and 12-in. lengths and take
either prefinished shelves in stock

{Piease furn (o page 186)
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PM’'s traditional drop-leal harvest
table alfers plenty of room far a
. hearty meal. With leaves down, table
w.\l“ is great tor bulfet-style service
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Table Fit For A Harvest Banquet

MATERIALS LIST—HARVEST TABLE

This drop-leaf harvest table
seats eight comfortably,
yet stores away neatly
when it's not in use.

:ight people can gather in comfort
around this traditional harvest
table. Yet, when floor space is limit-
ed, you can place the table against
the wall, lower one leaf and still use
it to dine; drop both leaves and it
becomes a serving table.

Our harvest table is constructed of
cherry, coated with satin-finish var-
nish for a hand-rubbed look. Begin
construetion by truing one edge of
each piece of cherry or other hard-
wood stock on the jointer or with
your plane. From these, gelect the
best boards for the tabletop and drop
leaves.

Cut the boards for the top and

PM codor pholo. George Ancona
Diasigr, conslructon, how-lo hoos tewt Peoat Banelt
Technical a1 Eugene Tromeson

Koy Mo,
A 1
B 2
C 2
o 2
E L]
F 4
2] 1]
H 4
] 4
J 4
K ]
L ]
L] L]
N 1]
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: Carpanier's glus, sandpagper tack cloths, finish
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%4 x 204 » 2%4" hardwood (butions)
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W Ba = 1V hardwood dowel (pevols)
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4 Cut a Yein-wide x Ye-in.-deep kerf on

the Inside of the apron to sccept wood bul-
ions, which fasten to the tabletop.

leaves to rough length, approxi-
mately 1% in. over the finished
dimension. Rip each board Vs im
wider than you want it to be when
finished. Use jointer or plane to true
the ripped edges and ensure good
glue joints, Edge-join the boards for
the top and both leaves, making sure
to coat all mating surfaces evenly
with glue, You may also use Yin.
dowels, spaced approximately 10 in.
on center, to align and reinforce the
Joints.

After the glue has set, plane the
top and leaves flat and trim the
pieces to finished lengths. Since the
top iz too long to handle easily on the
table saw, and too wide to cut on the
radial-arm saw, it can be cut by hand
or with a portable circular saw. In
either case, clamp a straight board
across the work to serve as a guide
for your saw, Set the top and leaves
aside and proceed with the base,

Shaping the legs

Rip B/M stock for the legs toe 134 in.
square. Cut the legs to length and
mark the tapers on each. The fin-
izhed height of our table is 29 in., but
you can alter table-leg dimensions.
A table should be about 12 in. higher
than the floor-to-zseat top height of
the chair that will be used with it.

Note that the legs are tapered on
the two inside planes only and that
the taper begins 3% in. down from
the top of the leg. Thiz allows for a
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2 Usea doweling jigand adjustable depth
collar on the drill bit 1o bore out the wasta

for the table-leg mortises.

3 Clean out mortise sides using a sharp
chisel. The bottom and end can stay round.

5 Before making the cutout on the apron
tor the leaf support, make 45° cuts at both

ends and ascape holes for the blade. Do
final trimming with a very sharp chisel.

sguare joint with the apron. Cut the
tapers on the band saw; be careful to
cut on the waste side of the line. Use
a sharp plane to remove the saw
ridges and to finish shaping the
legs.

Lay out the mortizes in the legs as
shown in the drawing. Bore over-
lapping Yis-in.-dia. holes to eliminate
most of the waste from the mortise,
A doweling jig and adjustable depth
collar on the drill bit facilitate the
work. Clean up the sides of the mor-
tize with a sharp chizel. You ecan
leave the bottom and end of the mor-
tize rounded.

Making the aprons

Rip 4/4 stock for aprons to a 3%-in.
width and cut to finished length.
Alsorip one piece 2%t in. wide and cut
it to 30 in. in length for the wooden
hold-down buttons, Cut the tenons
on each end of the apron members
using the radial-arm saw and dado
blades.(See the tenon detail in draw-
ing on the preceding page.) Cut the
Vu-in. shoulders first on all pieces
and then readjust the saw to cut the
¥i-in, shoulder at the bottom edge of
the tenon. Since the dado blades
leave small ridges on the cheek of
the tenon, cut the tenons a bit large
and trim to fit with a sharp chisel.

While the dado blades are in the
saw, cut the rabbet on the length of
stock for the wocd buttons, which
hold the tabletop to the base, Read-

& Mortise and tenon are ready to fit. Note
chamfers on tenon’s end, bottom adges.

just the saw and cut the rabbet
according to dimensions in the draw-
ings. Then use the table saw to cut
off the individual buttons.

Next, use the radial-arm or table
saw and dado blades to cut a Y-in.-
wide *¥ %w-in-deep groove on the
inside of each apron member (see
apron detail). This groove receives
the wood buttons, as shown,

Cut the corner blocks on the table
saw from 4/4 stock te dimensions
shown in the drawing. Bore and
countersink pilot holes for No. 10
flathead screws. Next, clean up the
tenons on the aprons and chamfer
the end and bottom edge of each ten-
on. The chamfer allows the tenon to
fit snugly into the rounded bottom of
the mortise.

Test each leg-apron joint to en-
sure a good fit. The jointz should be
snug, but they shouldn’t require
undue force to bring the members
tightly together. Make the cutouts
in the long aprons for the leaf sup-
ports, positioned as in the drawing.
First make the 45” cuts on the table
saw., Then bore a large hole 1 in.
from each end of the cutout. Using
the band saw or handheld jigsaw,
cut on the waste side of the line
between these holes. Pare down to
the line and clean out the ends of the
cutouts with a razor-sharp chisel.
Bore a %-in.-dia. hole 1 in. deep in
the center of each cutout for the
wooden pivot pin, Glue a %-in. wood



T Clamp the legs to the long apron. Scrap
board clamped to the lags mainiains proper
spacing st the bottom. if frame is square,
the diagonal measuraments are equal.

[ =

8 Install the corner biocks with 1'4-in. No.
10 flathead countersunk wood screws.

10 Cutthe cove joint on the drop leaf with
a matching cutter. Turn the lsal upsids
down to make the leaf-adge cut.

dowel in each hole projecting Wi in.
above the surface, Cut four leaf sup-
ports to size and bore a Wiin.-dia,
hole in the center of each support.

Assembling the table

Prezand all parts before assembly.
We started with 120-grit paper and
progresszed to 150-, 180- and 220-grit.
If you assemble the table with rea-
sonable care, only a small amount of
touch-up sanding will be required
before finishing the piece.

Assemble the long aprons to the
legs first and the short sides after-
ward. Put a thin, even coat of glue on
the walls of the mortise and the
cheeks of the tenon, but don't fill up
the mortise. Clamp the legs to the
long aprons in pairs, using 8-ft. bar
or pipe clamps. Tighten the clamps
gently to avoid bowing the apron.
Clamp the bottoms of the legs to a
serap board the same length as the
inside measurement of the assembly
at top {about 78 in.). Make sure that
the legs are square to the apron. The
best method is to measure from
corner to corner; both diagonals
should be equal. Then clean up any
glue squeeze-out, If you wait until
the glue dries, it will have penetrat-
ed the wood surface and will require
tedious scraping and sanding in the
tight corners.

After the glue has dried, finish
assembling the base by joining the
short aprons to each long side. This

8 Using a router bit with a bail-bearing
pilot greatly simplifies the task of cutting
the rule joint on the tabletop.

11 Mortise the table hinge. Make an add-
eod recess In the mortise for hinge barrel.

should be done on a flat, level sur-
face, s0 youcan be sure that the base
is free from any twisting or winding.
All four legs should rest firmly on
the floor after the bzse is assembled.
[f the base rocks, readjust the
clamps until the iwisting is cor-
rected. Install the corner blocks
with 1%-in., No. 10 flathead waood
SCTeWSs.

Cutting tabletop joints

Cut the rule joint on the tabletop
and leaves, using a Stanley No.
85297M router bit for the top and a
Stanley No. 85207M bit for the leaf
edpe.

Turn the leaves upside down to
rout the edge: but reut the top, right
side up. Be sure that the workpiece
is firmly clamped to the bench or
table. Take special care at the begin-
ning and end of each cut to avoid
damaging the edges. Advance the
router slowly along the edge to
achieve the smoothest pozsible cut.

Test-fit the joints for alignment of
the top surfaces. If they're mis-
aligned, adjust the depth of eut with
the router,

Turn the tabletop and leaves up-
side down and mark the position of
the table hinges according to the
drawing. Allow a space of ¥s: to Viein.
between the top and leaves so the
members won't rub together. Using
a razor-sharp chisel, cut the mor-
tises for the hinges Vis in. deep with

12 Wood buttons fit into a Ve-in. kerf on
apron. They're screw-fastenad to the top.

an additional mortise ¥:in.deep and
Y in. wide for the barrel of the hinge,
which is installed facing up into the
tabletop.

Assembling the tabletop

Finish-sand the tabletop, using
180- and 220-grit sandpaper in sue-
cession. Install the hinges by boring
Y-in. pilot holes and using %-in., No.
8 flathead wood screws.

Assemble the table by placing the
base upside down on the inverted
top. Install a %-in. washer (J)
between each leaf support and
apron as shown. Position the base
over the top with proper spacing all
around, and fasten together with
wood buttons which fit into the Yi-in.
kerf around the apron. Bore a %u-in.
pilot hole in each button and a %k-in.
pilot hole in the top and fasten with
1¥i-in. No. 10 flathead wood screws
with No. 10 finishing washers.

Finishing procedure

Before applying the finish, sand
any spots that were scratched in
assembly, Rub down the entire table
with 4/0 steel wool, brush off thor-
oughly and go over the piece with a
tack cloth. To finish the table, we
used Pratt and Lambert satin finizh
varnish. Thin the first coat 25 per-
cent with turpentine and apply the
next two coats full strength, sanding
lightly between coats with 220-grit
paper. .|
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WORKSHOP MINICOURSE
MORE ABOUT CLAMPING

This is & simple way to hold bar clamps 8o
both hands will be fres to align the work and
tighten the clamp fixtures. The notches are
sired to suit the clamps; here, Jorgensen
bar clamps are being used.

ast month we promised & design
for a simple cradle for holding
bar clamps; a basic—but good—ver-
sion is shown above, As every wood-
worker knows, it gets pretty hectic
when you try to hold a workpiece in
line, keep bar clamps from twisting
and turning and tighten the bar
clamps, all at the same time. In fact,
it's often downright impossible.
Professionals, as a matter of prac.
tice, often fashion a clamp-holding
device of some sort 30 both hands are
free for the clamping task at hand.
In my experience with beginning
woodworkers | have often noticed a
tendency on the part of the novice to
overbuild; that is, to create more jig
than is needed. The opposite, howey-
er, is often true in the workshop,
where the byword should be “keep it
simple." The cradle shown does ex-
actly that. In fact, it's nothing more
than two lengths of 2x3 stock

notched to suit the clamps that |

HOTCH, -
== 2" WIDE
X 3/4" DEEP

2x3,
LENGTH mm
TOSUIT

For rigldity, the clamp cradle consists of
two short lengths of 2x3 stock. These are
cut specifically to sul each job.

want them to hold, For the bar
elamps shown, the notches must be
as indicated in the photo. At the
job's conclusion, the cradle is simply
placed in the shop scrap box,

It is impossible to have too many
clamps in the shop. For example,
though I have one wall almost cov-
ered with clamps, practically all of
them were put into service recently,
clamping up an oak server that will
appear in & future PM, Buy the
clamp=z as the need arizes. In most
cazes, the savings created by build-
ing the furniture yourself more than
offsets the $20 or $30 you might lay
out on each project.

The point is that if you own a lim-
ited number of clamps, each job
takes far longer because yvou will
only be able to do a certain amount
of work at a time. A healthy clamp
inventory keeps the work moving,
and that is extra-important for
weekend woodworkers.

A clamp couldn't be simpler than this Cinch
clamp from Black & Decker. Author has
~dded four of these to hia own shop.

Clamp iz great for odd-shape clamping,
such as around chair legs when you reglue
spindles, haxagons, and the like, Loop Is
pulied tight and clamping action is resull of
turning the wheal at handle's end.

In use, the clamps are positioned In the cra-
die and the work Is then inserted between
the jaws. Note: In order to crank the clamp
handles, the entire arrangment must be
turned on the workbench so that handies
overhang the bench frant.

Buy only quality clamps. | have
seen poorly made clamps and have
wondered why anyone would pur-
chase them. After two or three
clamping sessions, you're sure to
agree. An inexpensive way to build
up a supply of clamps ia to start with
pipe clamps. Here vou pay for the
clamp fixture, then purchase black
pipe to suit the length you need for
the job. For example, you can have
pairs of varied pipe lengths(18in., 24
in., 36 in., and so on) for each set of
clamp fixtures,

Then you merely use the clamp
heads with the pipe lengths that the
job ealls for. When you buy the pipe,
thread both ends to suit the clamp
fixture. Ewventually, though, vou
should progress to bar clamps, since
they have preater strength and
rigidity.

A final point: Don't think the oanly
clamps available are those that your
hardware store has on display. Ask
your dealer for a look at his catalogs.
In them you will find & surprising
array of clamps for all jobs. Large
retailers, such as Sears and J.C. Pen-
ney, stock clamps, and the more eso-
teric versions {(az well as convention-
al clamps) are sold through all
craftsmen supply houses. i,
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Popular Mechanics annual roundup of
great ideas for cutting down
your home energy bills

W Caulking—The Fuel Saver in A Tube This guide will helo you fa ook for and correct
crafty cracks with the bes! cauwik for the ot Wl Auxiliary Space Hegterns—How Hate
Are Thay? We separate mvth from fact and find some surpnses Tnay |l helg vau heat

your home more safer tniswintar [l PM's Home and Shop Editor Heats His Workshop
With Solar =11 s an arsic-ar unit thal con be instailea in one aav. Bl How To Gef
Your Home Heating System Ready For The Winler — A clegn systerm s more efficient

which means savings forvou Hara's what iocheck for Fius 101s maore

Wants g hntmoghaim oy Dacdalus Enlgrpres 1hC

Prapareg by [Me- P Horme and Shop Ders
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Stihl's speqially processed Sthlquahtystartsat under
“Longlife” Cylinder. Manufactured  S160 with the model 009. And
insuchawaythat thecylinder while you can pay lessfora saw,
wallsactuallyretainoil. Sothey  remember this: You get what
stay smoother. Longer. Providing  you payfor.
bettercooling. lubrication and For your local dealer’s name,

poweroutput. Another reason  call toll-free 1-800-528-6050. -
thisSthiOlTAVisjustgetting  Extension 1430.In Arizona call
broken in when some other saws  1-800-352-0458, Extension

are breaking down, 1430, The \Worid's Largest Selling Chain Saw.
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Preseason Checklist:

Get Heating Equlpmcnt

Ready For Winter Now

From fumace to fireplace to kerosene heater, here's
how to get ready before the first chill sets in.

by John H. Ingersoli

WARM-AIR HEATING
(VERTICAL GAS FURNACE)

WARMAIR PLENUM —
TO eOLSE

FLLUE PIFE-
CHECK FOR —
BLOCKAGE FROM
THE ROOF

FIRE SO~
ExXabinE FOi
SDOT AND

OO AOSI0N
AMD CLEAN (T

GAS MANIFOLD—
VACLILIM AREA
BE TWEEN MANIF OLT
AMD BURNE RS

ELECTRIC MOTOR- I
APFLY 2 DROFE OF 4888
DL ISEF TEXT|

SOUIRREL CAGE
BLOWESR

Fats BELT
TESTRELY
TEMEION

nother cold winter lies ahead. The
U.S. Weather Bureau practically
guarantees it. The last thing you want is &
heating sysiem breakdown in mid-Janu-
ary.

Aboul 80 percent of getting equipment
in shape is simple: check, clean, change.
Hera's why it pays to do these easy
chores now:

B it's cheaper. A simple maintenance
step now could save you hundreds of dol-
lars for an unwanied midwinter repair,
B It preserves your heating equipment.
Checking and fixing now will stretch the
life of your heat source.

B It's safer. You'll know your heating
equipment will operate through the winter
withoul intrinsic safety hazards.

Beginning below are steps for readying
a wide array of equipment.

Gas-fired, forced-air furnace

A whopping 75 percent of all residential
heaters in the U.5. operate on natural or
manufaclured (LP) gas. Hera's what you
can do for little or no cost:

1. Turn off the blower motor switch,
it it isn't already off.

2. Change or clean the filter on the
return-air side of the ducting.

Remove a used fiberglass fifter and
toss it out. Since they're just 60 1o B0
cents apiece, buy a carton. Dennis Fallon
ol Fasco Industries, manufacturer of
heating equipment, advises thal you
change a fiberglass filter about once a
month during the heating season.

Remove an ordinary metal filter and
wash it in warm water and detergent.
Rinse it thoroughly and let it dry for eight
hours before replacing it.

One producer, Research Products,
makes & high-performance aluminum fil-
ter. Wash and dry it as noled above. Then
spray the filter core with a special adhe-
sive for these filters such as RP Super
Filter Coal, a water-soluble spray adhe-
sive that sells al hardware stores for
about $2.25,

3. Test belt tenslon on a belt-driven
fan. Poked at midpoint between motor
and fan, the belt should depress within a
range of Y2 1o 1 in.—no more, Adjust ten-
sion by loosening the motor mount and
pulling the belt taut. Then tighten mount-
ing bolts. Look for signs of wear: cracks,
lrayed edges or discoloration. Replace a
weak or worn bslt.

4. Unless the motor is a sealed, per-
manently lubricated type, give it a
yearly dose of oll. Two drops of SAE-20
motor oil is plenty. Don’t overoil and do
not use household oil,

5. Vacuum the fan blades. Though the
blades shouldn't ba dirty, clean them {this

' {Please hun to page 112)

Gas-fired units are the most widely used
furnaces In America. Suggestions for maln-
taining them are noted above.
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is best dona by using a shop vacuum).

6. While you have the vacuum out,
go over the connection between burn-
ers and gas manifold. Draw out any dust
and lint.

7. Up on the roof, poke a powerful
flashlight beam into the furnace flue to
spot blockages. There could be an emp-
tied bird's nest, for example, Clear block-
ages or else deadly. odorless carbon
monoxide gas could seep back to living
spaces.

Checking the furnace burner

Following the fumace manufacturer's
instructions, ignite the burner.

8. H the pliot light malfunctions or
the spark igniter fizzies, the problem s
sarious. Get help from a heating service-
man.

9. When the burner ignites, open the
access door and watch the flame. The
flame should be solid blue. A flame with &
yellow tip or yellow straaks anywhere is a
signal that something is wrong in the gas
delivery lines. Call a serviceman,

10. While you have the access door

open, examine for soot or corrosion on
the heat exchanger or burner pouch.
Tum off the fumace, clean out the soot,
call the serviceman to adjust the burner or
gas lines, whichever Is responsible for
producing the soot.

11. A vent damper should open the
moment heat rises in the flue. If it
doesn't, call a prc. A maltunctioning
damper could distribute carbon monoxide
o the area surrounding the flue.

House registers

With the furnace and the blower still
pperating, four the house.

12. See that air is flowing through all
the supply registers. Hold a strip of tis-
sue by the grille. If there's no moving air,
there may be a duct blockage or an incor-
rectly adjusted duct damper,

A blockage is rare, but possible.
Remove the grille and flash a strong
beamn down the duc: run,

Duct dampers balance airflow through-
out the house, Often, the damper on a line
delivering no air has been closed acci-
dentally, But rebalancing the system for

optimum comfort and efficiency can be
tricky. If you think you can do it yoursel,
go ahead: otherwise, call a professional.

13. Turn off the system. Run the vac-
uum wand over each regisler—supply
and retum—1o remove accumulated dirt,
300! or dust,

Gas-fired, hot-water boller

1. Apply oll to the electric motor,
called a circulator, since it drives the
water pump, circulating hot water through
the lines. Follow the instruclions given for
gas-fired forced-air fumaces (Step 4). Cut
off power before doing anything to the
motor.

2. Continue with Steps 6 through 11
from the preceding section,

3. Vecuum each baseboard fin-tube
convector {or cast-iron, sland-up radia-
tor) to remove dust, It will blacken the wall
behind the unit if left on the metal after
heat rises,

A smoothly oparating system should be
virtually noiseless in the living areas.
Excessive clanking or gurgling in the lines

{Piggse furn o page 114)
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With oll prices rising, any malntenance that you can perform on
an oil-fired boiler to make it more efficien! saves you money.
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Changing filters and hosing colls to keep a heat pump clean will
help keep it working efficlently and at its pesk performance.
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Water destruction starts
innocently enough. Spring rain. A
gentle snowfall. Slowly the water
creeps...drp...drip. And seeps...drip...drip.
Penetrating into tiny airpockets and crevices. Until
shmgles warp. Concrete walls crack and chip. Even
the very foundation
of your home can
begin to crumble.
: That's why
= more and more
4 people are protect-
ing their homes
T with Thompson's
= Water Seal water-
proofing formula. Apply Thompson's to brick, wood,
or concrete. It penetrates to form a protective shield.
Watch how water just beads up and rolls right off.
And where water can't get through, it can’t do any
costly damage.
For years architects and construction engineers
have used Thompson's to waterproof wood, brick,

10.Terra Cotta Planter A2%
11. Brick Walkway

Dy s el e i s e T, T L-l.lll.l.
e T VS, TR U, i, et L O

- Ia.cun:rﬂe Driveway
'I! l:nntm'l'n Steps

and concrete on multi-million dollar projects. It's
always been an effective way to protect their invest-
ments. And now it can protect your investment.

But you don’t have to be an expert to use
Thompson's. It easily brushes, rolls, or sprays on.
And it dries clear, so it never changes the color
of what's underneath. Protect ‘;Jsa
{;?ur home with Thompson's

ater Seal.

Because where water
can't penetrate, it ___
can't devastate. R(/f: > W

W A Tiprpameh Do b

o

Thompson's Water Seal is available at better paint, hardware, home and building centers.
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Re-door-it.

an's | F’Bﬂl tim.: o I.'EFIECE }'l:ll.l!
old entry door with a beautiful, secure,
-efficlent 'l'lmn;:—T:ﬁl door. ll'slf
pre- , 80 you can install it vourse
with ou:‘i'.lnry tools, Complete step-by-
ﬁ;ections are hc]ude%.‘ i
, if you prefer, your Therma-Tru
Dealer c;rn remmnm{d someone to help
with installation,

Therma-Tru doors feature self-sealing
sills and door bottoms that virtually
m{cdimimtt air and mui};t:_.lrt inﬁlﬁaﬁﬂ?am

magnetic weather strippi t
seals like a refrigerator door, our
patented adjustable security strike plate
that wraps around the )an:g{#_%
to provide greater resis- ¢ "%
tance to forced entry. %

Choose from more
than 100 beautiful %
raised panel or deeply  woRirs .
embossed doors, and %"-qm‘!
many leaded, beveled glass
designs.

Free Brochure

To receive a free copy of
our new replacement
door brochure, fill out
this coupon and mail

it to: Therma-Tra,
Divislon of LST Corp.,
4747 Holland Sylvania =
Road, Sylvania. Chhio 43560
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after the boiler has been turmed on for the
season indicates an excess of air in the
system. (Another ingication: hot convec-
tors on the first floor, lukewarm units on
the second floor).

4. Release air in the lines at petcocks
on each radiator or convector. Hold a
cup beneath the opening, since water will
accompany the airstream. Or open the air
eliminator valve on the boiler. Check your
owner's manual for the valve's position.
Open the valve urtil all the bubbling
stops.

Gas-fired steam boiler

1. Before you turn on the system,
check the water lavel in the gauge
glass, usually located on the side of the
boiler. While still cold, water in the gauge
glass (a glass tube) should be at midpaini
in the glass, and clear. Murky water sig-
nals dirt, lime or rust. Emply the tank of
murky water through the drain valve at the
base of the boiler. Cpen the fill valve on
the supply line untl the gauge again
shows a water level at midpoint.

2. Foliow Steps B through 11 sug-

for gas-fired, forced-alr fur-

naces. Thoroughly vacuum dust from
radiators.

3. if no heat flows from a steam radi-
ator, open the air vent (extends from the

e

FIREPLACE

TRIPLE :E:”,“,_.g“
g‘;‘l‘d-“, FLASHING
ST AZ NEEDED
SWEEP THE

FLUE

DAMPER - SIGHT
P FLUE FOR
BLOCKAGE

WARM AIR |
OUTLET - CLEAN THE
PRESAGES

f ROOM AR

CHFTSIDE AR
INLET - CLEAN

THE PASSAGE

side of the radiator) a notch or Iwo.
Trapped waler may also be blocking the
sleam.

Condensed water Inside the radiator is
supposed to flow down the inlet valve.
Check that the valve is fully open. and that
the radiatoris level {plder radiators should
be pitched slightly toward the valve). A
slightly canted recent vintage radiator
could collect steam-blocking water at the
end opposite the inlet valve.

Qil-fired furnace

Fuel and firing mechanism onan oil fur-
nace differ from one fired by gas. Other-
wise, everything mentioned above about
blowers, motors, circulators, steam
valvas and so on applies to an il unil.

1. Follow ail applicable steps as per
instructions for gas-fired furnaces.

2. Make sure the tank is full of oil.

Check the flue carefully, since oil usually
bums dirtier than gas. You may have 1o
have the flue cleaned with an industrial
vacuum.
3. Once a year, have a serviceman,
check the burner. You can't evaluale the
flame color or read the balance of CO and
CO; emanaling from the burn by eye.

Electric furnace

All advice for gas lumaces related lo
filters, motors and other parts applies to
electric furnaces.

1. Tum off the power and examine
the heating elements. Using great care
not to push, stretch or bend the filaments,
clean the elements with a soft brush or a
vacuum attachment held an (nch from the
filaments.

2. If the elements don't heat, call a
serviceman. The moment you try to
repair a resistance element, the manufac-
lurer warranly is cancelled.

Heat pump

1. Follow maintenance steps for the
electric furnace. In addition, hose down
the outside coils to rid them ol any accu-
mulated dusl, dirt, grass clippings or
weeds,

2. Remove the cover from the inside
coll, which is next to the filter, as a rule.
“If you see any dint,” advises Bob Austin,
general service manager of Borg-Wamer
Central Environmental Systems, makers
of York heat pumps, "you could hose it
oul the same way you'd clean the oulside
coil. But i would be more practical to
clean the colls with a shop vacuum.”

3. It's a good idea 10 have & service-
man give the system a prewinter
check. He'll make sure the coolant lines
are charged propery. And 1o save your-

(Pieaze furn o page 116)

To maintaln a fireplace properly, iU's iImpor-
tant to check the chimnay and flue from the

roof; also check the hearth area.
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WHY SHOULD YOUR PAINT BE?

—

Your father gave you that wagon for your fifth birthday.
Now it’s your turn to pass it on.

Any sFray paint could make 1t
red again. If that’s all you wanted.

ut Rust-Oleum, with an average _
of 50% more protective ingredients Vo
thanits nearest competitor,candomore. = - —a7,
Its protective formula not only et A

prevents rust, it also gives metal better
Frotection from chipping, peeling and g8 RUST-
ading than other spray paints. CORPORATION
mething you might want to think about next time
you're painting something you care very much about.

ANY METAL WORTH PAINTING, IS WORTH PROTECTING.

EL B ast Oleum Corpewranion .5 A



NEW! SOLAR-BAY
GREENHOUSE HELPS
HEAT YOUR HOME'!

5998 #3008 A
L 1] & Long

40% Tax Credit & State Credils

America's first progducer of solar struc-
fures introduces the best valus avarl
Handsome bronze aluminum, double-
wall insulated, it RUNS ON THE SUN®
and not much else. Offers you all
the oplions, 10 heat or grow, and save
you mongy in every way. All sizes,
shatterprool. the only gregnhouse in the
industry with & 5 year warranly

SEND £1 FOR COLOR BROCHURE &
A COPY OF RECENT RS RULING
ON TAX CREDITS

VEGETABLE FACTORY, INC
ST% P.O. Box 2235, Dept. PM-82
[=T00]

mian] New York, NY 10163

THE MOST EFFECTIVE, INEXPENSIVE
ANDTHE EASIEST METHOD. ..

LOMG LIFE

Neuman
_!.'I’_l_:l.“l

Ona Neuman cleaner will
conform 16 chimney wall 1o
L1 sfieclively remove ched:
sote regardiess of size of
build-up, whareas many
sizes of brushes will probably
be necessary 10 Glean onse
chimnay if crecsote buiid-up
8 substantial,

HUNDREDS OF
THOUSANDS SOLD!
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o
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e

Pl ol B o0 Betwln

LODK FOR THE BRIGHT ORANGE
NEUMAN AT YOUR LOCAL HARD-
WARE, FARM AND OTHER STORES
CARRYING FIREPLACE ACCESSORIES.

Mg==imm=r O=Hkhr \MoOD <4nce. MHOOD OZ

MERIMAR, I8 S48
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self money, have him lest the accuracy of
the resistance-element signaling device.

Fireplace

Despite its romanlic appeal. a fireplace
is not a practical source of house heat,
even with the mode'n additions ol glass
screens, an outdoor source of combus-
tion air and heat distribution vents.

Rod Hempel, marketing director for
Majestic fireplaces, offers the following
five-step winter-reacy program:

1. Clean inlets and outlets for warm-
alr circulating passages around the

STOVE

SNEEPFLUT
EHECONNECT AND
CLEAN CONNECTOR
SECTEONS AND MOLITH
INSIDE FIRE DX

INEPECT
JOHNTS
FOR CRACKS

FIRE BRICK
LINNG

CHLCK FOR e .

LODSE GASEET [} i
URATE- N |
LEAWVE THiN
BED OF AjmESR |

THEAMOSTAT

e

Sweep the stove flue, disconnect and clean
the connector sections and check the stove
for cracka or a loose door gasket.

fireplace, assuming there are such pas-
sages. A shop vacuum is the best lool for
this.

2. Examine the hearth. Cracks wider
than ain. in brick, stone, marble, jolnts or
concreie can be dangerous if a live ember
lodges In the crack. Replace cracked
slone or masonry and fill the crack with a
rich mortar.

3. Open the damper and sight up the
fiue for signs of birds" nests or dead
leaves. At the same ime, work the damp-
er back and forth. It cught lo move easily
and shut snugly.

4. Go to the roof and examine the
chimney flashing. Repair any breaks,
bulges or tears in the flashing, preferably
with new flashing. A patch of root mastic
over old flashing might endure for the
winter.

Recaulk the flashing wherever a slight
opening appears. Betler yet, caulk all the
way around the chimney,

Repair brickwork that is weak or crum-
bling, and inspect metal flues for corro-
sion. Buy cnly those flue replacement

parts you need. Two- and three-wall met-
al flues must have a clear opening at the
chimney top for the outer walls baneath a
protective balfle. Air moving in thosa out-
er walls cools the flue to give it a Class A
fire rating, as shown in tha drawing on
page 115, If tha baffle is bent down, or an
obstruction blocks the air passages on
those outer walls, the flue could get too
hot.

5. Sweep the chimney yourself, or
have It done by a professional. Prices
for sweeps range from 350 lo $75 per
chimney. Prices for complete chimney
sweeping kits depend on flue size. A kil
for a 4-in.-dia. flue runs around $45; ona
for a big 12 17-in. masonry flue is rough-
ly §75.

Some manulaclurers advise you lo use
a polyester brush on a stainless-steal flue
and a sleel brush on & masonry flue,
Sweep again whenever sool or crecsole
buildup on the flue lining reaches a thick-
ness of Vi in,

Fireplace insert

1. Leave a thin bed of ashes on the
Iinsert firebox floor, but never so many
that the drafl controls are blocked.

2. Slide out the insert so you can
inspect the fireplace and flue. Follow
the suggestions recommended for ready-
ing a fireplace.

3. Clean and vacuum the insert air
Inlets and outiets, Check for any block-

ages.
4. Slide back the insert and lay in a
winter's supply of wood.

Wood stove

1. Sweep tha flue and connector
pipes {unless this was done last spring).
Disconnect the connector sections and
clean all parts. Make certain the connec-
tors are reassembled correctly,

Atthe same time, examine the stove for
cracks, leaks at the joints or a loose gas-
ket around the door. Have repairs made
belore you fire up this fall,

2. Leave a thin bed of aghes on the
firebox floor, but don't block the draft
vents.

Note: If you had a chimney fire last
yvear; have the wood stove (or freplace
insert} inspected by a pro before buitding
the first fire this season.

Coal stove
1. Ciean the fiue, connector plpes
and Inslde of the coal stove before fir-
ing up. Coal-dust residue on the flue lin-
ing comas out far easier than wood-gen-
erated crecsole. A polyester chimney
brush will do it. Inspect the stove for signs
ol cracks, open joinls or locse gaskets.
Have repairs made before building the
first fire.
2. Lay In a supply of low-sulfur coal,
{Please i o page 120)




AIR CONDITIONING + SOLAR ENERGY ¢ REFRIGERATION

“GET SMART/GET QUALIFIED”
BE IN DEMAND!

You Can Be In Demand!

When employment conditions get bad it is
usually the least qualified who ana hur first
and they usually feel it the most. But if you
learn a valuable trade you may be one of
those lucky ones who are working and get-
ting good pay besides. You can be in
demand by taking the Commercial Trades
Instilute home study program in Air Con-
ditioning, Refrigeration, Heating and Solar
Energy.

We believe the demand for technicians
in heating and cooling field will continue
1o grow dramatically. More new systems
are being installed everyday in homes,
cars, faclories, offices and shopping
centers. These systemns must be installed,
maintained and repaired.

With C.T.I. training you can be in de-
mand oo — either owning your own busi-
ness or as a highly paid technician with
:ll'-dustrial, maintenance, and construction

ms.

Join Americas Top Wage Earners!
Becausa of the increasing demand and
the lack of trainad people, the earnings of
air conditioning and heating specialists
are among the top. Il is estimated that
technicians in this field are earning more
than 50% above the average hourly rate
of other production workers. You can join
the top wage earners through the C.T.1.
home study course.

Best Course Avallable

Thea C.T.1. 77 lessons cover every phase
of this important field. It is the most com-
prehensive home study course available.
You learn at your own pace, in the com-
fort and privacy of your own home. Thare
are no classroom schedules 10 be met or
to hold you back.

C.T.l. Gives You Two Big Pluses
First, you gel 20 big job-oriented shop
projects and training kits. These are prac-
tical projecis which give you hands-on
training. You do work and projects jus! as
you would do them on the job.

Second, you get everyihing you need o
build a complete working refrigeration
sysiem: you assemble the system, you
pump it down, charge it, perform experi-
ments, check for leaks, and troubla shoot
it! Tools you receive Include: volt-amp
tester, flaring tools, tubing cutter, torch
leak detector, charging lines, gauges,

O Automation Electronics
O Color Television Electronics [ Locksmithing

miotor test cord, and many more items thal
you will use every day on the job. Thera
is no exira charge for this professional
equipment. The equipment is yours to
keep and use.

You Benefit From C.T.l.'s

40 Years of Training Excellence
Lessons are provided in simple steps with
easy to understand examples and clear
lustrations.

You learn by the 8-step system. You
read it, write it, repeat if, do i, send in
answars and ask guestions. Both your
mind and hands quickly learn the skills
that put you with the top wage eamers.

Mail Postage Free Card Today

We will mail you your information kit at no
cos! and no obligation. You will get the full
story on your potential for prestige, high
eamings and security. In fact, you can
become fully independent for the rest of
your life il you decide o slarl your own
business as 25% of the people in the field
have done. Remember, today, skilled
technicians can and often do out earn the
college grad. Put yourself in the picture by
sending for your NO COST, NO OBLIGA-
TION, INFORMATION KIT today. We will
mail it to you and you can be on your way
to a wall-paid, satisfying, life-time career.

If the coupon is missing write:
C.T.l. Air Conditioning, Dept. 110-2582,
1500 Cardinal Dr., Little Falls, N_J. 07424

FOR IMMEDIATE ACTION CALL TOLL FREE
(B00) 526-0890
(BO0) 452-5757 in New Jersey

/ Mo salesman will wisil your home of place of work.

END TODAY FOR YOUR FREE BROCHURE
r S I I O I e
_- O Air Conditioning & Refrigeration

Other courses available. Check only one

[0 Consarvation

[ Drafting [ Legal Investigation

O] Bookkeeping and [ Insurance Adjusting
General Accounting

Commercial Trades Institute

A Correspondence instilution
Dept. 110-292, 1500 Cardinal Drive
Little Falls, N.J. 07424

State Zip




ExSil

ExSil Spray & Lube
effectively...

© Fights corrosion, penetrates
rusted parts, protects metals

Extra Distance and stops squeaks.
Lubricant. é@ ExSil does all this on...
ey Sporting equipment, firearms.
ExSi™ B ExSil [Prosregivirinio
EXCEU_EHTT.fﬂ::;“ windows, tools, lawnmowers,
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d Penetrant

ignition cable, fishing reels,
and anywhere parts need
lubrication and protection.

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

TEST RESULTS
PROVE IT!"

ExSil ..

Lubrcant
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"Falex teslei sbeel pais nchlﬂ
Resulty svnilable on request; OF Silicone Products
[Dwvininn, wﬂ.m 12188

GENERAL B ELECTRIC

1F vy re aboatin 10y puirchiase a log home, teke
o, 248 Thoe cosemtruction techinique vou're gakmg o
[ive with. Al begg homies experience some cheecking,
seum shoinkage of warping Bot thanks 1o Liscen
Loy Stack n Fuidd construction teclimigque, youur
wlls will resmain seabed even I your Ings shrink. And
beciiuse of ol exacting oderances, walls abes it
sotigly fogethur and 2re pof as subiedt 80 joint and
s imperfections that case otber log homes
ek it thae foliids

Alll for b okl erectid oost than am
ather major log, bome manukcherer

Write foe your Lincoln Lops plars kit Send
wour e, adress and debephone mumber, with

ehvick of ey order for 35,00, b the addres
blerwe Cip call S00-833- 24 (i New York State
call SI5-0- 24200 MasterCand and Visa actepiad

Simple Log Home Living.
P eless, e

Th Orgoal
¥~ Lincoln Logs Ltd

Chesterionn, XY L2EIT £ BEL Lincoln fogs Lid

120 POPULAR MECHANICS

PRESEASON CHECKLIST

{Corlieed fom page 116)

stored where it can remain cool {below
70¢ F.) and dry. High-sulfur coal creates
more pollutanis when burned, its smoke
is highly corrosive 1o steel and cast iron,
but not o stainless steel or firebrick.

Kerosene heater

Tha procedures you follow depend on
how long kerosene heaters have beenin
storage.

"Lel's assume the heater has been
stuck.away in the garage, untouched
gince s last use in, say, April,” says Mike
Baron, technical training manager for
Kero-Sun Inc., makers of kerosene heat-
ers, "Heare are the steps lo take.”

1. Empty the tank of kerosene. Kero-
sene s nol a stable fuel, and tends o
deteriorate over time.

Clean the tank if sediment was appar-
ent in the emptied kerosene; pour in a
small amount of fresh kerosene, swirl it in
the tank and discard.

2. Unless the wick has been used for
only a very short time, replace it (a new
wick cnsts about $10). Otharwise, re-
move the wick, squeeze it dry with paper
towels, and lel it dry completely,

3.Vacuum the air ports at the base of
the heater.

4. While you have the wick out and
the heater partly disassembled, clean
the entire unit with a household clean-
er. Don't use a spray cleaner.

5. Test the batterles, if your heater
uses an electric spark for lgnition.
Replace near dead bafteries,

6. Clean contact points, terminals.

7. Refill the tank after the unit is reas-
sembled. Buy standard U.5. kerosene or
Jet A, kerosene-base fusl, 50 long as the
Nuid is water clear.

Electric baseboard heaters

To shape up your electric baseboard
heaters, follow these steps:

1. Disconnect the current.

2. Remove the outside cover and
vacuum the heating elements. Don't
damage the resistance wiring. A clean
unit will prevent black marks from appear-
ing on the wall behind the heater,

3. Replace the cover, connect the
power and turn on the unit. If it doesm't
work, call an electrician.

SOURCES FOR CHECKLIST

Borg-Warnes Corp., York Div, Box 1582, York, Pa. 17608
(Peal pumps),

Fasco Industmes Inc. Box 150, Fayebesvile, MC. PR30
{minciric ressstance and ofhes healing equipemant].

Kero-Bun ing., Mont, Conn, 06757 (warosars heabers)

Lennox Indusiries inc., Box 400450, Dakas Tes, 75240 (tu-
naces i oifer taating equipment)

Magestic Co, 245 Ere 5. Munbrgion. Ind. 46750 [lim-
pHaces),

MoGrae-Edson Co., Porabls Appiance Growp, 1801 Morth
Stadum Bhed., Columida, Mo 65201 {portable alecing heat-
BrE).

Ressarch Procucts, 1015 East Washingbon Awe_ Madison,
W 53701 (spray adhasiea for sluminum gills of ke,
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Electric wall, ceiling heaters

Mainlenance for electric wall and ceil-
ing heaters is the same as that for base-
board units, The diference on many wall
and ceiling heaters is a tan. If the unit has
a fan, clean the blades. If the motor is the
type that takes oil, add one drop a year of
SAE-20 molor oil.

Portable electric heaters

Nichrome- and quartz-element heaters
are readied the same way. The three
steps are:

1. Check for exposed wire on cord;
check plug. Replace it defective.

2. ! the heater was stored where it
could have been banged or dropped,
check for damage to the case.

3. With a soft brush, or a brush on a
vacuum wand, clean off any dirt and

KEROSENE HEATER

CLEAN THORDUGHLY
BY WiklheG

EMFTY FLEL \

ThkK CLEAN I | VACLILIM THE
IT W KEEDHED RIHPORTS
ALl [ mEriace wiox

KERDSERE
SLOSHED
INSIDE TANK
THEN DFAIMED

Maintaining & kerosens heater Includes
cleaning the unit, amptying and wiping the
tank, and replacing or drying tha wick.

dust from the outside of the elements.

Don’t open or take apart a malfunction-
ing portable heater; that automatically
voids the guarantes.

Thermostat

Thermostals are more complicated
than ever before. If you call a serviceman
tor any other repair in the list above, have
him examine and test the thermostal. In
fact, better have a pro look at it anyway. A
bad lhermostat could throw your budget
into & tailspin.

METAL BASE

L4

FAMILY OF SEVEN GUTS

HOT WATER BILLS IN HALF!*

Tankless Heater Provides Endless Haot Watel

The Hughson family
just took 7 showers
in a row — the 7th
was as hot as the first
— and they're saving
hundreds on their

hot water bills too.

The Hughson [amily of Penneylvanis

Sound, Simple, Money-Saving Idea

Did you know that much of the energy
wsed ta heat your basement tank of water
is dissipated right Dwrough the walls of
the tank itselt and mlo yaur storage or
crawl space area?

The Perfect Answer-New Thermar™
Tankless Ingtant Hot Water Heaters

I heat losses are created by the need to
keep large volumes ol water standing in a
tank, why nol eliminate the tank? And,
that's just what Thermar ™ has done. In its
place we have developed a liny, super
powerful instantaneous heatling unil
which ACTUALLY CREATES HOT WATER
AS YOU USEIT. A microswitch on the unit
automatically turns on the moment hot

costs and enargg COnscipusness, a new
THERMAR™TANKLESS INSTANT HEATER
should be considered by everyone inler-
esled insaving money and saving energy

TANKLESS

STORAGE TANK

&

AL T AN

R P L

water is needed. Then a conlinuous qu;ﬂmim Tlnillmi i?"l n i,{
ma EIIE,
stream of delightful. sparkling hot water prlyicr s il pobrvash
fows from the tap lor shower or wash lime. Tank tycles on  bul crestes It on de-
basin. IMAGINE — as much hot water as and off 24 hre. » day Uses no energy
you wani ™ produced in a never-ending — m? u:jun ml'rl lnﬂ!i.lﬂ_ r-cu. need ot
tream away. Tank can also  water, Con produce
strgam as long as you need it " ool” of hested 120 galions ang mors

The ordinary Tank-Type Hot Water
Heater is the most "Energy Costly” appli-
ance in your home. (n thig day of rising

witer when needed.  an hawr

UL, Listed Electric
and AGA Cerlilied Gas Models
Thousands in Use Around the World

You'll recover the initial cosls many times
over in fugél savings as the years pass
And, you'll enjoy a lifetime of hot waler —
shower after shower after showaer!

*hw-ﬂmuﬂhﬂtmﬂu e of husl
wieetd, Cond@on. sge @nd fype of presssd hedtor squipasant

< Seiected For Energy HOUSE
1082 World's Fair
. AS Featur eijiﬁ Pﬂp“iar
Science Magaziné
n an TV!
: Ah:;:s — Gas Applianc®
Maﬂufactu:%rﬂ Assoc. |

FOR RUSH DELIVERY OF FREE ENERGY CATALOG AND FULL DETAILS

USE COUPON BELOW OR CALL 1-800-847-5605
Johnson Power Tech ‘

| would like to cut my hot water heating bills in halt' Please RUSH your FREE catalog of
i b

-_l-_- Greenwich, CT 06830
THERMAR™ INSTANT. TANKLESS HEATERS Include details of the absolutely unigue 10 year
guarantee and replacement plan. | understand that | am under ng obligatien ta buy anything and no
salesman will contac! me

Name

Address
City State

Zig

Cansdien Petdonts perd fa 55 Bramafese g, Swie 8 Braamplon Oolang LEWING PMOGED

SEPTEMBER 1082
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Saverin
ATube

Cracks in your house lose
more heat than you may
realize. Caulk now to save
costly fuel this winter.

by John Ingersoll

et out your keyhole saw. Cut a hole

the size of a basketball in the north

side of your house and let the cold wind

whistle in. Nutty? Right. Yel an equivalent

amount of air leaks through minule cracks
and crevices in an average house. §

Cold air infiltration remains the No. 1
hea! robber and enargy waster, even 2
though fewer houses suffer from winter
chills than a decade ago. In summer, the
same cracks leak out cooled inside air
and let in hot oulside air, Homeowners
are leaming: Among the energy conser-
vation steps they take most often—atter
insulating—is caulking those energy-
dumping slits,

Though it takes time and a little prac-
tice, caulking Isn't difficult. Few do-it-your-
sell home energy improvements pay back
more, sooner, of for less outlay,

Costs, based on a standard 11-0z. car-
tridge, depend on the type ol caulk, the
size of the bead it takes to fill the crack,
and the number of feet to be sealed. In the
case of a house with severe cracks, or a
new, unsealed house, the cost of applying
a ¥-in,-wide bead of caulk to 500 linear ft,
of cracks would require 28 carridges ol
caulk, each covartng about 18 linear ft. ol
cracks; at §6 a carridge, total cost would
run $168. However, the cost of tightening
an average house might run under $100,
Here's why:

B You dont have lo buy the highesl
priced caulk. Malerials at $3 to $4 a car-
tridge could serve you admirably.

B Whatever the age of your home, il
wollld be odd if some caulk didn't already
pack the cracks around the windows,
doors and other joints.
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Thermogram Is a photo aken with infrared
film that registers heat rather than light.
Red areas show where heat is escaping

B A ¥-in.-wide opening at seams is big.
Most cracks are namower. Figure a a-in
bead as average for tha job,
B The coverage estimate of 18 linear .
per cartridge In the example is conserva-
tive. Depending on crack depth and
spreading technique, you will actually be
able to cover from 18 1027 linear #t. with a
¥-in.-wide bead, with one single canridge.
Added up, these four price-reducers
put your actual cost for caulk more in the
range of $20 to $50.

Buying the right caulk

In store racks, you'll find a number ol
different basic qualities of caulk. Here's a
rundown on each, listed by ils approxi-
mate price, starting with the cheapest,

Oil-base caulks are used by contrac-
tors because theyre cheap. Homeown-
ers shouldn't use them. That's a state-
ment by a lab technician for a company
that makes oil-base caulks, along with a
full line of acrylics, butyls and others.

Consider yourself lucky if you gel two
years’ performance from an cil-base seal-
er before cracking and shrinkage begin 1o

through uncaulked cracks. Leaks around
windows show up as separate heat-loss
lines, az do those at edges of eaves,

appear. Some of these products won't
survive one year. Oil caulk doesn'l gun as
easily as acrylic latex, requires a prime
coal in the crack before application on
new work, shouldn't be applied unless
ambient temparature is 60° F. or above,
and is paintable—in fact, should be
painted 1o stretch its durability. Cost: $1 to
$2 per 11-o0z. cartridge.

Butyl caulk is a rubber-base malterial
that lasts for many more years than oil-
base because of ils elasticity. Available in
some colors, as well as white, butyl
doesn’'t require a primer, and can be
painted after approximately 12 hours of
curing.

You'll find it is somewhat more difficult
lo gun than acrylic. Don't apply butyl
when temperature is below 50° F. Cosl
£2 to 83 per 11-0z. cartridge.

Acrylic latex caulk is a favorite of
many pros. One homeowner, with a
house in Pennsylvania’'s Pocono Moun-
taing, gunned acrylic into the house
cracks 15 years ago, and hasn't fouched
It since. Acrylic flows from the cartridge
more sasily than any other material, yet




doesn't sag. especially those brands rein-
forced with a small amount of silicone.

Acrylic can even be applied over a sur-
face that's slightly damp, but not when
tempearatures are below 50° F. The bead
is paintable when the surface lorms a skin
and isn't sticky to your touch. That takes
24 to 36 hours of curing in tempearatures
above 50° F. Avallable in colors, clear and
white, it costs the same as butyl: $2 to $3
per 11-0z. cartridge.

Acrylic copolymers are the new guys
in town. Prog say their performance is
every bit as good as that of still higher-
priced stuff, maybe better. Makers claim
acrylic copolymers adhere more tightly to
a wider variety ol materials than do the
silicones.

Avallable In white, clear and some col-
ors, these materials don't need a primer
before application and can be painted
once the solvent has evaporated, a pro-
cess thal takes aboul seven days. As with
acrylics and butyls, caulk only when tem-
peratures are above 50° F. These caulks
gun easily, don't sag and stick to them-
selves when you make two runs in a wide
crack. Cosi: $3 to $4.50 per 11-oz. car-

Hypailon caulk is a high-guality elasto-
meric available in white and colors. It can
be applied in temperatures down to 40° F.
You can paint this caulk, it doesn' require
a primer and makers claim a 20-year life
for the material. i doasn’t gun as easily as
acrylic or acrylic copolymer caulk. Soma
producers distribute it in a cartridge with
an oversized lip for that reason, One
problem; You may not find it stocked at
your favarite building-supply outlet. Cosl:
$3 to $5 per 11-0z. cartridge.

Silicone caulks were king until the
acrylic copolymers came along. Silicones
arg still excellent—in fact, they've baan
improved since makers now offer three
types: a plain silicone for mosl outside
jobs, a masonry caulk formulated to
adhere to masonry better, and a door-
and-window caulk tha! now, for the first
time, is paintable. All three are priced
almost the same.

Silicone caulks can be applied in just
about any weather—even below fresz-
ing. They don't gun as easily as acrylics,
and are tougher to use in icy lempera-
lures. Durability is certainly as long as
competing materials and, in many cases,
longer. Most of the silicones do require a
primer before application. Check the
label. Cost: $5 to %6 per 11-0z. car-
tridge.

Meoprene, moisture-cured urethane
and polysulfide caulks are used mosily In
commercial construction, whera substan-
tial movement in the building requires a
highly elaslic sealer. Thaey cost about tha
same as silicones, or a bit more.

Foamed urethane caulk is a relatively
new workhorsa that not only seals a joint,
but insulates, as well. Use it alone, or
apply a bead in a deep crevice lo fill the

(Piease furn fo page 124)

f you eannot feel an alr leak or spot water
seepage after a heavy rain. Hare, wooden
door jamb mests brickwork.

Ii-. I

1.1'. i
e - |

Metal frame for sliding window should ba
caulked by pushing gun (from feft 1o right
23 shown here) to force caulk Into crack.
Push gun; don't pull it toward you.

Saaling a vertical joint where brick chimney
meets board-and-batten siding keeps out
driving rain. Push the gun up at an angle fo
drive caulk deep Into cracks.

Foamed urethane insulation from aercsaol
tube can seal larger gaps, like this rough
opaning arcund hose bib In the brick foun-
dation. Apply several thin cosats.

Aluminum-sheathed soffit mests brick wall
and alr escapes. Use dark caulk, match sof-
fit color or use clear caulk which tskes on
appesrance of adjacent surtaces.

QOutside corner where side walla mest can
be caulked with clear acrylic copoltymer.
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CAULK

space beforae sealing it in with a standard
caulk. The foam applies and cures fastest
at 75° F.

The foam is packed as a liquid in an
aerosol can with a flexible ube spout. The
can contains 14 oz. of chemical, which
produces roughly 175 linear feet of bead
a1 Ve-in. width, Cost: $7.50 to $8 per can.

{Contnued from page 123)

Application tips

B Before applying new caulk, remove
the old. Use the side of a paint scraper or
a stiff, bent wire to clean the crack.

B Though some materials don't require a
primer, it's good to use a primer with any
caulk. Apply one coat and let it dry. This
step contributes 1o a caulk’s longevity.
B A crack more than V4-in. deep ought io
be stutfed with fiberglass or steel wool or
filled with urethane foam before applying
a bead of caulk. You want the caulk 1o
exercise a two-way stretch—right and
left—rather than be pulled from behind.
The third pull may suck in the bead, leav-
ing a gap you thought you'd closed. Don't
use oakum, even if you can find it. The oil
in vakum bleeds through the caulk.

B Don't pull the baad down a crack. Push
the nozzle ol the caulking cartridge at a
45° angle. This forces caulk into the
crack, rather than on top of it

B Releass the gun trigger at the end of a
run or caulk will continue to run oul.

B When you're through, and want to use
the remaining caulk another day, seal the
lip tightly after cleaning out excess caulk.
I the cartridge isn't sealed, air leaks in 10
begin curing the caulk in the tube. Shelf
life for most caulks is aboul two years,
unopenad,

The hardest part of any caulking job is
getting started. Whether you use a hand-
powered caulking gun or an air-powered
one working on a small compressor,
applying the caulk to the crack is easy.
The returns are highest il your homea is
reasonably well insulated and has storm
windows and doors already. o}

SUPPLIERS—CAULKING
Bostion Consumor Div,, USM Cop, Muhignbeny Industrial
Mall, 4408 Poftsville Pike, Fanding, Po 19805,
Dag ne., Baa 277, Daylon, Ohio 45401,
Darwort Co, Box K, Avon, Conn. (8001,
Dow Coming Corp., Elasioper Busmess. Midand, Mich.

ABEA0,
H.B. Fuller Co,, 315 South Hicks Ad,, Palatine, I 60067
General Eleciric Co. Silcone Products Div., Walerord, N.Y
12188
Gaoonl Lid, Box 653, Ekhan, brgl 46515,
Gitmon-Homans, 1755 Enteprize Piowy., Twinatiurg, Ofie

AA0ET,

Gudf Adnestves & Resins, Box 2000, Shawnee kission, Kan
65201

Insia-Foam Products Inc., 1500 Cedarwood Dr., Jobef L

BO4S,

Maceo Adhesives, SCM Comp., B0 Uinion Commerca Bidg.,
Clevpland, Ohao 44115,

Fisd Dhasill Inc., 2400 Yauxhall Ad., Unign, K. OTOE,

Tremco Mig Co. 10707 Shaked Blvd , Cleveland, Ohio
44104,

United Gisonite Laboralones (UGLY, Box M0, Scamon, Pa
18501

Weldwood Products. Robans Consobidated indusines, 600
MNorth Balcdwin Park Bhed, City of Industry, Caal. 91748

‘Woodhill Fermalex, Box T1E3. Cleveland, Ohio 44128
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Biack caulk Is inconspicuous where metal Sti brush cleans dift from cracks, so
chimney flashing tucks under the shingles. caulking can adhere to both materiais.

Push caulk inte joints where a skylight Clear caulk seals joint between acryllc bub-

meets the roofing and over the flashing. ble and the aluminum skylight frame.
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AMAZING HARD-TO-FIND SCIENGE BUYS

NOW ON SALE!

Bargains in Alternate Energy — Health — Weather
Hobbies — Magnifiers — Magnets — Telescopes — More

mmmlmtm SEE THE 3UN WORI The zitvered finish
J ives you 3 hemispherical mimoe. Al 2
glance, you see EveryIning going on
ardind you. Oparalas on invisiie infra-
red radiation. 5 high. 37 in diameter.
Ro. GOSEY  Mug. 3795 NOW SR75

DUN MOET POPULAR MABNIAEL Provides 10 power magnifl-
cation. Sturdity mounted in plastic with
2 swingout lens SySiem S0 you cancanmy
In your pocket or altach to key chain
3" x 1%" closed

M. 30.344 Reg 52205 NOW RIS

NEW! THE 76 MM 1/6 EDMUND TELESCOPE. ..

COMPLETE WITH MOUNT READY TO USE

Journey 1o the craters of the moon . study skyscrapers or nature's
wonders! Expertly crafted in our own plant and specially designed as vour
first {elescope. Precision oplics. durable tube, all-metal mounl The 25
mm eyepiece delivers 17X magnification, perfect for all-around viewing.

Its sheak design complements living room or den, yet it's sturdy enough o
be the perfect companion on a field tnip or star party. Weighs just 5 Ibs.
Measures 13%%" x 17%" x 11", Comes ready to use. . .50 your exploration

into space can begin right away.
Me. 31,677 Reg $106.85

w $89.95

MINIATURE BATTERY POWERED PUMP. Pumps 1 pt per minute
{hnough 4 tube (incloded), Lifts liquid
24 inghes. Sedl priming Qperates on 2
1%-3 ¥ fashiight batleries (not in-
Clhuded], I1ls the perfect instrument od
darkgnoms, science fairs & tabke displays
Pt Ne. 58345 Reg S505  MOW B4.95

HYDROPONIC EREENMOUSE: QROW PLANTY INDODRE ALL YEAR!
Feeds plamts @ pevfect mixture of
wilkey, nutragnts & light, wsing ro 3o mt
ail! Gat up to 10 times the yield of
| conventional soll Contains mutrient
mix & transport system

We 37,120 Rop £42.95 ROW 3406

wilh safety cord
We. 71022 $29.95

BUILD YOUR OWN WEATHER STATION
Acturalely forecast weather and check your pre-
dictions against TV and radio. Kit includes ansmom-
eter with windvane, indeor indicator board to show
wind speed & direclion; sensitive air tank baromster
wilh 2 fi. Indicator; sling psychrometer, rain gauge
with calibrated tube 10 measure as little as 1/100
inch, 100 it fead in wire; color cloud LD. chart, fore-
casting manual Powared by 115V AC house current

w $26.95

RECOAD MIGH AND LOW TEMPERATURE EACH DAY. Jumbo size
7] steel and aluminum instremenl with

,r’:""""'“‘"a.l 12" diam. Blue and pink indicalors ane
r:' T8 | carmied 1o the lowes! and highest points
- u- ol diay 2nd left 1p be read betore resettng
B, o | me TLAEY Reg 519.95 NOWSI1.08
e R
F..I-I LIGHT WEWERM NEEDE BATTERIES! Eleciricity is

penarated when vou squeene the fiy-
wheal—no recharging! Uises 22 W
Hashlight bultis. 11's tompact, lake |§
anywhena & never be stuck for 3 light |
5% x 2

W 61,086 Reg. $25.95 NOW 516.93

WATER WITH SHOWEREBAWER. Cut hot water hill without
giving up @ stimulating hot Shower, A
perfiect mixbone of air 3nd waler provices
Increased welocity at 5% bess volume.
Easy to ingtall, Chrome plated brass.
Ne. 30,107 Reg 1250 MOWS11 25

utlmumuﬂlu!limnlﬂmmnamml
for nighttime bikers! Can be seen in
dayligh, and for 1 000 yds 2l night B
in. ptastic tube lasts 3 tws. Comes in
plog. af 3.

Na P-BO0TY Reg 5795 NOW 3505

EBFFSIIIE WITH THIS MIGHTY BAGNET. Litts.up 1o 150 pounds,
Discover underwater treasures; locals
Ttems bost in waler. Aluminum iram,
bar-handle. Light enough for &ny fish-
ing reel. Resists commosson, Wi 2 Ibs
Mo 71135 Reg SZE95 NOW 52425

P

TO YOUR HEART! A sansitive beil diaphragm stethoscops,

just likos the ore your docior uses, Pes-
fect for teaching chikdren about the
wonders ol the human body.

Mo 50270 Reg 51295 NOW 39.95

1/
|=

SAVE $6.00 ON THE 30X

MICROSCOPE WITH BUILT-
IN LIGHT! deat tor irspecting
plants, gems, photos. Center focus
whest, buli-in light source, stractable
condenser lens. 5% X 1% x %7

o saiss < $16.95

Edmund Scientific

7211 H-12 Edscorp Bidg., Barrington, N.J. 0BOOT

MAKE TBI-.IH OWN !I FT. Hll'l
AIR BALLODN. Watch it rise to
aboul 200 ft. on just kot i Wil
lift anything up to 1/2 b Kit in-
chudes 10 precul pores, 6 1t of 14
gauge wire for ring and core
Instructions included

M. 60631 ‘é 35.35

Reg $5.95

8 X 20 §PY S3COPE. 50 smailit
fits in the patm of your hand! 288
@ 1,000 vds field of view, Only
2 oz, Stores easily in your pocket,
purse or glove compartment. Brush
metal linish. Incl, neck strap amd
e x 1%%" 1 2" case.

Wa. 1568

Reg. §2095 $22,45

COMPLETE AND MAIL TODAY

T0: Edmund Scheniific Co. 7211 H-18 Edscory Dulbilng

O Send Free Giant Size Catalog

Barringten. W.J. 08007 CREDIT CAAD
— HOLDERS

E-DICE Nﬂ QU-IHIII! FNI:E DRDER IDLL FHEE
1-800-257-8173

In Mew Jorsey
Toial Price 1-800-232-08TT

.. Ausidents Add 5% Sales Tax Newthod iof Papsiient
Total Enciossd O coweh emz O M

O vis O amexp

] T
Signature Card Mo
Mame (PRINT)
Address
City =3 Zip 2



PMEditor
Warms His Shop
_ WithThe

H( 5

by Harry Wicks

HOME AND SHOP EDITOR

he fact thal you ars a Popular Mechan-

ics reader means you know how 10 get
the most for your money, And I'm no dif-
ferent. My workshop is located on Long
Island and, unfortunatedy, it is heated by
electric radiant heat. This is probably the
ideal heal system for a workshop (be-
cause il is clean and safe), but it's no bar-
gain. That's why | wanted a reliable solar
system 1o minimize electric use.

The systemn shown basically recircu-
lates warmed shop air through a 4x8
roof-mounted solar collector plate. It
retails for $1,095 and is made by Manu-
mark Inc., Browns Ridge Rd., Box 997,
Chatsworth, Ga. 30705,

Since the syslem's installation last Feb-
ruary, | have had a marked decreasa in
my electric bills, Instead of the shop ther-
mostat staying at 80° F. of so, | now fum
this control down 1o 50° F. The solar sys-
tem t5 sel to go on when the collector's
temperature reaches 110° F. (which
doasn't take very long) and the unit shuls
down when the shop lemperature
reaches the setting on the Manumark wall
thermaostat.

The model | picked is designed for
installation from collector 1o ceiling-
mounted grilles. The manufacturer offers
several other roof, ground, and window-

nstallalion consultanis Ed and Nedson Cina
Oina Power Cantar, Millon, N Y 12547
Pl phalos: Rosanc Capolosto and Hamy Wickd
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i v ] L g g ‘ .
To prevent water leaks, quaiity caulk : Panel |2 large and heavy enough to require

applied and bracket Is fully seated In two man to do haullng up to the roof.

the
1

Correct tilt angle for the collector s deter- Inaide, a 2 x4 cleat Is spike-fastensd across
mined using method thet ls described inthe  several raMers; upper brackets are an-
text. Once tilt angle is achleved, the support  chored to this member, while another Is
legs aré then marked and cut. Instalied near eave for lower brackets.




Everybody’s making money

ing microcomputers.
Some.bpdnyqs going fo make money
servicing them.

New NRI Home Study Course Shows
You How to Make Money Servicing,

Repairing, and Programming
Personal and Small
Business Computers

Seems Jike every time vou furn around,
somibody comes along with 2 new computer for
home or business use. And what's made it all

b s the amazing microprocessor, the tiny
itthe chip that's & computer in itself,

Using this new technology, the industry is
offering compract, affordable computers that handle
things like payrolls, billing, inventory, and other jobs
for businesss of every size. . perform housshold

functions including budgeting, envirenmental sys
tems control, indexing recipes. And thousands of
hobbyists are already owners, experimenting and
devefnping their cum programs
Growing Demand
for Computer Technicians

This is only one of the growth factors influenc-
ing, the increasing opporiurtities for qualified com-
puter tchnicians. The U.S. Department of Labor
projects over & 100% increase in job apenings for the
decade through 1985, Most of them mew jobd created
by the expanding worid of the computer

Learn at Home in Your Spare Time

NR1 can train you for this exciting, rewarding
fiehl Train you at home to service not anly micmo-
computers, bt wond processors and dita terminaly,
o Traln you at your convendence, with clearly
writters "hite-size” lessons that you do ewemings or
weekends, withou! going to clases of quitting vour
peesent job,

Your training is buill around the laes mode]
of the warld's most papular computer. Tt's ihe amaz-
ireg TRS-80™ Moded 111, with capabilities and fea-
tures 1o perform a host of personal and business
Functions. No other small computer has so much
software avaltable for it, no other & used and relied

(TRS-B0 &5 2 trademark
of the Rado $hack
iviston of Tarsdy Coep

\

an by 56 many Lo
people. And iU's veaurs
to keep for personal or busi- < -
TS L1Se. w

You get plendy of practical

experience. Using the NRI Dicovery Lab® that also
corees 26 prart of vour course, you build and study
circults ranging from the simplest o the most
advanced You amabvee dnd toubleshoot using the
professional 4-function LCD digital multimeter you
keep o use kaber in your work, Then you use the lab
and meter o actually access the inderior of your
computer. . build spectal circuits and write pro-
grams 1o control them. You “see” your compuiler
at work and demanstrate {5 power.

Computer Assisted Instruction
Your TRS-20 even frefps train you. You receive

4 special lesson tapes in BASIC computer anguage.
Using them in pour microcomputer, you “talk™ to it
as you progress. Errors are explained, graphics and
anitmation drive home key points. Within & matter of
minuzes, you'll be able to wrie dmple pregrams
yourself
Become the Complete
_ Computer Person

1t addiwon W traning in
BASIE wnd acdvanoed muachine lan-
puage, vou gain hands-on experi-

ene in the operation and application of computers
o business and personal jobs. You're trained to
become the fully roonded, new breed of technician
who can (nterface with the operational, program-
ming and service facets of today's computers. You're
ready to take vour place in the new electmonic age

Other Opportunities
WRI has been giving ambitious people new
electronic skills since 1914, Todav's offerings also
bnclude TV Audio/Video Systems servicing with
trafring on our exclusive Heath/Zenith computer-
programmable 25° diagoral color TV .. Industrial
Electronies, Design Technology. . .and other state-of-

the-art courses
Free v Mail Card

No Salesman Will Call
Send the postage-paid cand for our J00-page
catulog showing all courses with equipment and
compiete besson plams. There's no obligation other
tham 1o yourself, See how NRI can help you grow
with the most exciting and important new feld of
the 805, 1f card hias been removed, pleass write o us,

NRI Schools
McGraw-Hill Continuing
! Education Cender
CJ i ﬂﬂijﬁsmnslnm ¢
*l Washington, DC 2k
Hill

We'll give you tamorrow.



PM EDITOR (Cominued from page 126)

mounted models including one for instal-
lation into a central ductwork system, and
add-on collector panels which connect to
the primary collector io increase heating

capacity. _

The actual installation is well within the
range of an experienced do-it-yourselfer,
But there are a couple of prerequisites.
B Itizimportant that you are comforiable
working on a rool. I you're not, hire a roof-
af for this part of the job,

With collector plate Instalied, roof cutouts
for ductwork are marked and made. Warm
alr duct flange Is already in place.

2o

B If you do your own installing, have al
least one helper to get the collector onlo
the roof and in place.

Pick a roof location for the collector that
ensures maximum axposura 1o the sun—
and take care when satting the angle of
the colleclor surface so that it is as nearly
perpendicular to the sun's rays as possi-
ble. A tilt equal 1o the local latitude plus
10° (to focus on the winter sun) is gener-
ally considered the ideal angle, according

to Ed Dina, the consultant who rode shot-
gun on the installation shown.

Good instructions for installing the sys-
temn (we used roof Modet 5220) come with
the package; the kit includes collector,
blower thermostats, grilles and all major
parts except flexible ducting. You can
always get help from the dealer that you
buy the unit from. For the Manumark deal-
er in your area, write the manufacturer al
the address on page 126. ™

Flexible duct Is pulled up around collar
{flange) and is heid by clamp. Next, insula-
tion is positioned and secured with duct
tape. Under normal conditions, flexible
dueting outdoors should last five years.

In attic crawlspace, Nelson Dina completes
the hookup of the return alr flexible ducting.

Solar Collector
You Can Build

is inflation-fighting solar hot-water
S¥slem can save you up to two-thirds
of the cost of comparable commercial
units, It is a flat-plate solar collector which
can be easlly assembled by the home-
owner, using ordinary home workshop
tools. The collector consists of an absorb-
er panel made from a series of copper
tubes fastened to copper piales which
have been painted black 10 absorb the
sun's heal energy.

The absorber panel, containing a non-
toxic antifreaze, is mounted in an insulat-
ed enclogure, which ratains the heal pro-
duced. As the absorber panel heats up,
the antifreeze solution circulates through
the copper tubes and a heat exchanger in
the domestic hot-water tank. The insulat-
ed tank stores the heated water untll
needed. For maximum heat absorption
and transler, the surface of the tubing is
increased by utilizing fiat copper sheets
which are formed in a simple bending fix-
lure 1o fit snugly around the tubing. The
two are later soldered together to form an
efficient heat absorber panel. The plates
are fabricated from copper flashing, avail-
able at building and roofing supply
houses,

The tubing is rigid %-in. type M and is
available al hardware and plumbing sup-
ply shops. The outer enclosure Is of alu-

On & sunny day, solar collectors shown supply all hot water needa for a family of Tour.
HOW TO ORDER PLANS

minum construction, which combines
light weight, strength and excellent resis-
lance 10 the weather. The aluminum "U"
channal, angles and sheet are standard
sizes and are slockec by melal suppliers,
The glazing used is a clear fibergiass
sheel, available through Sears catalog
sales or from solar collector suppliers.
—John Capotosto

The building plan for the collector shown
above includes 24 step-by-step photo-
graphs, dimensionad drawings and complete
instructions.

Send your check or money order for $4.95
10 C & A Enginearing. Box 204, Lake Grove,
N.Y. 11755, Canadian residents should ramil
in U8, funds.
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Uhts Kings, B mg. “tar”, 0 .7 mg. nicatine; bights 10075, 8 mg.
Warning: The Surgeon General Has Determined “ta”, 0 .8 mo. nicowne av. per cigarene. FIC Report Dee. "8l
That Cigarette Smoking Is Dangerous to Your Health

RALEIGH LIGHTS
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Auxiliary
How Safe

by Richard F. Dempewolff

1]
didd.

e R e W
b = { e ED
i, L

—

J_

Ja JEEE
g
g C SRR

R

ln Port Jervis, N.Y., the owner of
a wood-burning stove emporium
checked the instaliation of a heater
he'd sold to a local clitizen. He found it
with fire crackling In the firebox. It sat
in the middie of a small room. The met-
al stovepipe extended horizontally,
without an insulating thimbile, through
a lath and plaster wall, on across the
adjoining room propped on the back of
a wooden chair, and out through a
half-open window In the far wall. “A
setup for total loss by fire,” recalls the
dealer, “despite our careful instruc-
tions and the maker's precise installa-
tion recommeandations.”

In Kentucky, an old lady was tound
dead in her bed last winter. A Kerosene
neater placed oo closa 10 the bed had
bummed all night. scorching bedclothes
and producing lethal quantities of carbon
monoxide in the tightly sealed little bed-
roOoMm,

In West Virginia, a whole family expired
when the illegal portable propane gas
stove [n their bus-conversion mobile
home used up all the oxygen in the wealh-
ertight dwelling. The wenl above the
stove, normally open for cooking, had
been sealed 1o keep out chilly night air.

In New York, a youngster knocked over

132 POPULAR MECHANICS

Space

Are

Modern space heaters can be both efficient and safe.
Here are some suggestions for their proper use.

>

the family's portable electric quanz space
heater on a wel tile bathroom floor, shat-
lering the glass wbe He grabbed the
metal handle and was electrocuted.

In each instance, wel-eslablished rules
for the sale operation of domestic space
heaters were flagrantly violaled, resulting
in personal tragedy, and casting doubt on
the relative safety of such heaters.
Already, a number of localities have
banned the use of cerain types of space
heaters. Recenlly, the Newark, N..J., fire
department filed a petition with the Con-
sumer Products Safely Commission in
Washinglon, D.C., o ban the use of
unvented kerosene room heaters entire-
ly. Afler tesls (described here later), the
petition was denied.

Omnar communitias have written andi-
nances prohibiling the use of certain
types ol space heaters, and have estab-
lished rigid rules goveming installation of
packaged fireplaces, wood stoves and
other healing appliances.

With the proliferation of all kinds of
space heaters following the oil shortage,
public confusion has resulted over what is
safe in such stoves, and whal isn'l,

Just what is the truth? Have thera been
valid safety tests on these devices?

You bet thera have,

Heaters-
?

E \ 7
Artist's concept
type electric; 2, quartz electric; 3, wall-hung gas;

wood stove; 5, 360" kerosene; §, fireplace insert;

7. kerosene (radiant); 8, oil-filled slectric radiator;
9, tactory-built fireplace. All are discussed in Text.

-~
of typical home heaters: 1, convection-

Space heaters of all kinds have been
under careful invesligation by the Con-
sumer Products Safety Commission
(CPSC) since 1973 (when the agency
was founded), and by the Underwriters
Laboratory. By 1974, it became clear lo
CPSC officials, from ongoing fire surveys
by the UL, that while some fires involving
space heaters were caused by the char-
aclerislics of the product, many other fac-
lors had a more vilal bearing.

KEROSENE HEATERS
When a petition comes to
Jim Hoebel requesling an |

investigation of some appar- _ || L‘
ently roublesome commodi- = * &
ty, CPSC's salety expert on ‘i
liquid and solid-fuel haatars assigns a
study to determine if the problem consti-
tutes a serious hazard, as charged. He
did that when the resurgence of kerosene
heaters coincided with the lifting of old
bans against them,

"What we did.” says Eleanor Perry,
head of Engineering Services, "was to
buy three brands on the open market and
put them through a battery of tests. We
knocked them over 10 test center of grav-
Ity. All were okay. We filled them with fusl,

(Piease i to page 134)




Earning a buck is hard. Enjoying it shouldn’t be.

It takes a lot of hard work to take it easy. So when we take it easy,
Kessler is there, too. It's a smooth, easy whiskey—as smooth as silk. And Kessler's
a smooth, easy whiskey on the pocketbook. That’s easy to take, too.
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HEAVY DUTY SPLITTERS

More er
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(derdnt valve oolional]
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Band Tor @ Splitter Brochurs, or if Bullding your own._send $1.00 for e price parts catalog

NORTHERN HYDRAULICS
P.O. Box 1261 , Department PM2

SPACE HEATERS
[(Centinuad from page 1321

lit themn and lipped them over, One spilled
and ignited enough fuel in 15 seconds to
destroy itselfl and everything around it.
Another spilled and ignited a small
amount of fuel before a cutolf vaive on it
shul. The small amount of fire did little
damage. The third had a fast automatic
culoff. The flame went out belore any luel
spilled.

"We got samples of all the new stove
brands and measured temperatures all
over them during operation. Some com-
bustion chambers got very hot. A child
touching them could get a second-degree
bum. But some had protective grilles
around them that stayed cool enough lo
touch. So, after a litany of tests we were
able to make recommendations for man-
ufacturers’ standards.”

"Now, says Perry, "the Underwriters
Lab requires a switch producing tip-
over flameout in 10 seconds. All
approved kerosene heaters must have
protective walls around the hot sur-
faces.” Today, kerosene heaters are
as safe as room heaters using liquid
fuel can be If they carry a UL label.

Jim Hoebel points oul a curious fact.
Despite the surging increase in sales and

Burnsville, MN 55337 {612) 894-8310 promotion of these room heaters, there
has been no relative increase in fires and
casualties. Incidents that do occur often
are from ancillary causes.

EARN EXTRA 3-Wheeling to Independence! | |  “Peopie who shouid know better keep

putting gasoline instead of kerosene into
them," he reports, “They sometimes mix
up containers, and they store the flamma-
ble stuff in the house. When you have all
types of people storing and using liquid

#

in e Viking Clock Dealer
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your own pace and make
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Build grandfathes clocks,
maniel clocks and othars
for re-sale and distribute
clock movemenis and
linished clocks. Viking
clocks are crafted from
solid oak, solid walnul or
solid charry. Movements

fuel improperly, there will be some acci-
dents regardless of regulalion.”

What about the grade of kerosene used
in these heaters? Most manufacturers of
unvented portable heaters specify K1, a
highly refined white kerosene. Grade
refers to sulfur content. K1 should contain
less than .04 percent by weight. In a
series of K1 samples checked recently by
the American Society of Testing and

are West German
manufactured solid brass.
Compare your linished
clock o cloocks ccu.lmg
$1500 or mose in Slores.
Touwrs will cost bul a
traction of that To qualify.
arder three movements
{minimum]. As a Viking
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easy 1o handle, you control on, off, forward erances; others claim that most modem
reverse, speed, steenirg. and braking with heaters can use fuel with up to .09 per-
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ed. Five of them had sulfur levels above
what is considered safe for unvented
healers.

Can il constitute a real hazard? Not
likely. But the best advice, according to
CPSC officials, is the same as they sug-
gest for options in all space heaters: Stick
lo manufacturers’ recommendations.

SOLID FUELS

Even allowing for the num-
ber of heaters in operation in
gach category, it guickly be-
comes apparen that solid-fuel
heaters {wood stoves and fire-
places) lead the pack in the total number
of fires and casuallies associated with
space heaters, as well as in the rate per
million units in usa. Portable unvented
karosene heaters, over which there has
been much recent controversy, along with
fixed electric heaters, have been involved
in the fewest incidents by far,

But that doesn't tell the whole story.
Jim Hoebel emphasizes many inter-
esting points: "Solid-fueled heating
equipment—primarily wood—made
up more than one-half of all 1980's
heating equipment fires, and more
than 40 percent of the resulting
deaths.” He adds, however, that the
largest shara of components contrib-
uting to tha total in this category and
others were chimneys and the connec-
tor stovepipes that carry the smoke
and gases from all vented heaters to
the chimney stack.

What this signifies to Debbie Kale,
who performs hazard analyses for the
CPSC, s that misapplication of vent-
ing components and improper do-it-
yoursell installation, rather than flaws
In the heaters themselves, causes the
most fires.

She points out that 70 percent of all sol-
id-fugl heaters are consumer-installed
and have never been inspected by a
building or fire official. Standards adhered
to, if any, are out of date. Single-wall flues
are jerry-built through walls and, in almost
gven case, stove and conneclor pipes
are too close to combustibles.

"We contacted fire departments ev-
erywhere and, from data they sup-
plied,” Kale reports, “we learmned that
the big troublemakers are metal stove-
pipe-type chimneys Iinstalied by ama-
teurs. People use the wrong kinds—
single-walled things stuck through
wood-frame walla without a thimbila.
Only a small percentage of matal flues
are Installed professionally, and few
homeaowners read Instructions care-
fully.”

What's more, Kale notes, though
some multiwalled metal chimneys are
safety-tested for fireplace fire temper-
atures, few are tested to withstand
chimney fire temperatures, and they
just can't take them. A number of sari-
ous fires resulted when Inner sections
of such chimneys overheated, broke

loose and telescoped down Into the
fireplace.

Kale also observes that a safety engi-
neer in North Carolina recently reported
four fires in his area due lo obstruction of
gir vents by the installation of glass doors
on packaged zero-clearance fireplaces
with triple-walled metal chimneys, With
doors closed, thermal siphoning was
blocked in such chimneys, which depend
on airflow through the outer walls 1o keep
the center flue from overheating.

There has been a high percentage
of fires involving some fireplace In-
serts, as well. "Some inserts call for a
connection between stove and flue,"

Kale notes. "Others don't. Often the
latter are sealed Into the fireplace
opening and can't be pulled out to
clean creosote buildup behind—a set-
up for a hot fire."

Creosote bulldup is a most common vil-
lain in wood-burning heater fires. “A fre-
guent cause of crepsole accumulation,”
says Dale Ray, economic advisor 1o the
CPSC, "isflue-sharing. A recent survey of
ours revealed that 44 out of 360 families
questioned had two or more sloves or
fireplaces tapped into a single flue or
chimney—another invitation to creosote
buildup and the fires which are associated

(Fleasa furm fo page 136)

“They’re easy fouse

and last for years.”
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SPACE HEATERS
{Continuad frorm page 135)

with it." Flue-sharing, of course, should
be avoided.

"When two or more heaters are used
simultaneously on a single flue, draft is
reduced.” Debbie Kale explains. Creo-
sote from the burning wood has more
time to condense on the chimney walls,
which are coeler and further enhance
condensation,

Much creosote buildup, even in a prop-

o
ar installation, depends on how the wood
burner is used. Closing down dampers to
create a slow, smoldering fire accelerates
accumulation, since the chimney slays
cool and the vaporized tars condense on
its walls more readily.

“We know from our research that all
woods produce creosote,” says Hoe-
bel. “What also tumed up was the sur-
prising fact that softwoods produce
less than hard, and wet wood less than
dry—desplie what we've all heard to
the contrary.”

ELECTRIC CIRCULATING HOT-WATER HEAT WITHOUT PLUMBING

The SOFTHEAT system lets you FREE HERTING ANAIVSIS
control each room’s heat individually  For permanent installations. Just
—the best heating cost control you send us your home plans.
can have. But safety and comfort are I— ———————————
advantages, too. Hot- Ratt i o
water heat Is clean, doesn’t dry the | Depe. Prasez
air. Warmth Is spread evenly by 10820 Sunset Ofice Drive
convection—no noisy blowers, | s Lows, Mo 63127
Thermostatically controlled, with Tell ma more about SOFTHEAT;
many safety features. It's the heater [ Portable units
you can live with. | O permanent unis. 0 1 tmehede oor
I plan for free whole-house analysis.
HAME
ADDEESS
INTERTHERM, e
In Conestin. call Greg Lumnd Prochacis, Lid | 416845 7558 p— -
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Ontop of it all, when creosote bullds up
in flues and chimneys, it means that the
stove Is no longer properly vented, and
toxic fumes back up into the room, creat-
ing another hazard,

GAS HEATERS

Improper venting Is a ma-
jor probiem with many types °©
of space heasters. "People
hate to waste expensive heat,” ob-
serves Dale Ray, another CPSC expert,
"0 they tend to keep windows and
doors tightly shut when heaters are
going. it's the worst thing they can do,
especlally if the burner is unvented."
(See Bring In Fresh Air Without Losing
Heat, page 138.)

While heater manufacturers, the Un-
derwriters Lab and agencies such as the
CPSC all issue specific guidelines and
warnings regarding installation and opar-
ation of their products, there's no telling
what people will do, the experts say.
Many fires and cases of asphyxiation and
carbon monoxide poisoning have oc-
curred—especially in the rural South—
from people bringing portable propane
gas stoves and hibachis, bright with burn-
ing charcoal, into weatherignt trailers 10
take the chill out of a cold moming.

Dennis McCroskie, the CP5C's spe-
cialist in gas and slectric heater engl-
neering, points out that portable pro-
pane heaters are illegal for residential
use, yet some people will use them
anyway—often with tragic results.
"While containers are designed to pro-
vide safe heat outputs and pressures,”
he notes, "people fill empty propane
bottles themselves, a problem espe-
cially in cold weather. When the weath-
er warms, the fuel expands and pres-
sures skyrocket. The safety valve
opens and propane escapes. In cases
where a pliot light was gaing, or some-
one was smoking, there have been
disastrous fires and Injuries.”

Lastyear, 1o slem a rising tide of deaths
from oxygen depletion and carbon mon-
oxide poisoning from gas heaters, the
CPSC proposed a standard for an oxygen
sensor and cutoll valve on such heaters.
“Oddly,” McCroskia points out, "there are
more carbon monoxide poisoning cases
with vented healers than with the
unvented ones. Why? People plug the
van! pipes because they waste heal

"The gas problem is a serious people
problem. The public needs to know a lot
more about the unusual properties of gas.
Carbon monoxide s heavier than air, 50
you can't venl it with overhead fans. It
seeks low spols and puddles in them.”

Fixed gas heaters, for which propane or
natural gas is piped o permanentiy
installed heaters, are legal and relatively
free of problems if users follow the man-
ufacturars' operating instructions.

Tha prime point emphasized by experts

&g




ls that users should constantly remind
themselves that gas is toxic and—under
certain  conditions—explosive. “Ade-
guate ventilation is a must,” Jim Hoebel
warms, "especially for unvenled types of
heaters that leave combustion products in
the room.”

Actually, on all gas heaters pro-
duced since January of this yesar, a
néw regulation requires manufactur-
ers to include an oxygen depletion
sensor that shuta off the stove if the
oxygen content of room air falis below
18 percent. "While the real hazard is
carbon monoxide poisoning, rather
than oxygen depletion,” Hoebel ex-
plains, "if the oxygen drops as little as
10 percent, it's a sure thing that the
monoxide level Is too high."

ELECTRIC HEATERS

Since fixed electric room
heaters—such as baseboard
heaters—have caused few in-
cidents of fire or injury per million users,
most of the CPSC’s work has been with
poriable models. These come in two
basic kinds—convection typas that warm
the air passing around them or that blow
air across their elements, and radiant
typas thal reflect the heat and warm any
objects (such as people) within the path of
their radiant beams.

Maost accidents involving portable alec-
tric heaters probably are related lo fire
rather than eleclric shock—though there
are problems in both areas, according to
Carl Blechschmidt, program manager
and specialist in electrical hazards at the
CPSC. "Wa had tip-over problems
among earlier portable models with a high
center of gravity,” he recalls. “Some had
fallen into fumiture and started fires.
There were also cases of shock with
quartz-type heaters in which the heating
alament is enclosed in a glass tube. I
they lipped over on a hard floor—like
ceramic tile in a bathroom—the glass
could shatter, exposing the element,
which then might short against the metal
housing, energizing iL."

People, wel from bathing, try to right
such tip-overs, and have suffered fatal
shocks. “Electricity and water don't mix.”
Blechschmidt observes. "The lact is, you
can't tell when you feel the tickle if you've
got hold of a potentially lethal 10 milliamp
can'l-let-go jolt, or a harmiess half-milli-
amp nudge. The same current that lickles
a guy standing on a carpel with rubber-
soled shoes can kill a man in bare feet on
a wel bathroom figor.”

“The bes! advice,” Blechschmidt
adds, “is to heat the bathroom before
you go in, then unplug the heater when
you bathe—to avold electric shock."

A new tip-over culoff switch should cut
incidents way down,” he says. Late-mod-
el, UL-rated electric stoves have it.

In short, you won't go wrong with any
type of heater bearing a UL label—if you
use it exactly as directed. 2]

SEFTEMBER 1982 137

EnTarama the
ic-domed ventilating skylight

LET THE SUN SHINE IN  Skylghts olfer a striking and inexpensive way 1o Improwve your
day time living. Fleasanl, efficien! overhead day-lighting will transfonm dull rooms inlo
bright, cheertul, much more hvable space Each Venmlarama brings definite solar winter
heal-gain with natural air-conditioning. Complete package, double domed units it any
root, any roohing, and any climate. Please wrile for froe litarafure.

= e ()
ﬁ_ﬁflﬂ AMA SMYLIGHT CORPORATION

75 Channel Drive, Port Washington, N.Y. 11050 (516) 883-5000

L) Canyright 1978, Ventarama Skylight Corporation

The Curtis Affordables!

A MEW collection
of practical, com-
fortable and energy
efficient homes.
Don't make or break
your plans for a new
home until you have
seen our new line cf
affordable homes
You'll like their looks
.. and price

YOU COMPLETE IT... AFFORDABLE
SAVE $1000's! FINANCING...TOO!

We make homeownarship
Curlis professianal carpanters possible now!
do the heavy, difficult framing B No big down payment/deposit.
on your lot and foundation. You | m Below market interest rate.

finish it with Curtis matenals B Your land may not have to be
and step-by-step instructions fully paid for.
and save high professional W Your first instaliment delnyed
labor costs. alx months.*

B Permanent mortgage assistance.

*France charge scormas on dabe of Fal delvdry

You, too, can pn the Curtis family of
new homeowners. Forfull detailesend [ Sand me your FREE Homes Catalog

coupon of call today. Thede's no obli- CURTIS HOMES, DEPT. PM-1
gatkan 25N Flonda Ave B0 Minssapasis, MM 58408
There's a representative nearyoul 8 (7= 2ol

PHONE CALL TOLL FREE 3 -800-547 5695 Kama _

i DS GE 100578 T
O pEER] Sl d-ER00 Address

Complate it Yourall Sty Stmtn__ Zip

{
CurtisHomes &l -~ i

2 1 own or can oot a kol
(1] o have Sasve We heee ihe Feuasd? 0 Emchosid i3 %1 00 Tor 'DI'IDf-T_lp handI-nL
e o e e e i




R

ng In Fresh Air

Without Losing Heat

Superinsulated, tightly sealed homes conserve heat
and energy, but they retain stagnant air, too.
Air exchangers are the practical solution.

by John Ingersoll

igh fuel prices have driven many
homeowners to add more insula-
tion, block out drafts, caulk cracks, Install
tighter windows and generally seal up
their houses. The object of this exercise is
to contain skyrocketing heating costs.
All of these procedures work, but now
some homeowners are finding thal they
have done too good a job. Sure, they're
saving on fuel bills, but they're also find-
ing that the odor of Uncle Oscar's cigar
lingers not for hours, bul for days. Steam
from the shower collects as condensate
on windows, Yesterday's bumed beans

The solution to this indoor air pollution
problem is obvious—ventilate. But the
difficulty is thal you ventilale your expen-
sive heat righ! out the window or open
door,

There is a way o vantilate while retain-
Ing up to BO percent of the heat thal would
otherwise exit with the stale air, Air-to-air
heat exchangers have been around on a
commercial scale for more than a gener-
afion, but smaller models for residential
use are new. Up until now, there was no
need. All houses breathed. Stale air,
water vapor and

continue 1o haun! you. In short, the slale  other odors
air ingide the house remains inside escaped
instead of filtenng out through the
cracks.
The buttoned-up
home of the 'B0s
needs mechanical
help to move old
alr out—and fresh STALE-.
air in. Typlcal air- AlR A -
exchanger setup i e
works as shown fﬂ"{_ﬁﬂ‘ -
in the drawing e
on the right. gesfed 2 T
P
WELL-INSULATED. i
AIRTIGHT HOUSE
SUPPLY AIR EXHAUST AIR
TO AGOK T QUTSIDE
[FRESH COLD ISTALE COLD
OR WARM AIR) OR WARM AIR} ;
|
PARTI
TION =
II-P’
=
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through the cracks—along with guile a lot
ol heat.

Allthose air ieaks changed the airin tha
house several limes each hour, In many
dwellings, you could feel the cold dralts,
and the air-change rate was much higher.
Uncle Oscar’s cigar odor and the bumed
beans smell escaped with the rest of the
hot air.

Then came the energy crunch, driving
fuel prices up by sometimes as much as a
factor of 10, Instead of 16 cents per gal-
lon, oil prices jumped to $1.50 or more.
Heating bills for many houses soared to
more than $2.000 per year. Matural gas
rosa, 100, daspite price controls, and elac-
tricity went out of sight in many parts of
the country.

All of which compleles the circle and
brings us back to houses so tight they
may have only one air change In five
hours or 0.2 air changes per hour. Some
of these houses bustled with activity and
the air reeked and sleamed. Cwners
complained of moisture and odors.

Thesea same homeowners did not com-
plain about even more serious types of
indoor air pollution because they were
unaware of its dangers. Many of these
pollutants—like carbon monoxide, radio-

aclive radon, formakdehyde and
soot paricles—do not smell
bad or steam up the win-

dows. Their effects, how-

(Piggne fusn if pege 1451
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SUPER FIXUP VALUES FOR
THE QUTSIDE OF
YOUR HOME

SAVE $40
Insulating Storm/Screen Door

515999‘

Sears premium storm door offers
a-ttra-:tlw swla'dg along with fea«
tures tha curability, secu-
rity and insulatmn Includes 144-in,
thick aluminum frame filled with
foam-plastic core; massive keylock
latch and deadbolt. 0 sizes, 32-in,

x B0-in. and 36-in. x BO-in. Choice
of styles: Crosshuck (#2327, Full-
view { #2328) or Side-lite {#2331),
O SALE Aug 19-5ept 25

R TS
Sears Convection Wick Heater
¥1999%
| Portable, yet produces 20000 Hiuh
- Puts hesat where yo weant (it LUses cost-
efficient kermsene. 1o gallon capacity
Push-button start, Lip-over safety ofl-

switch;, UL lsted (840311 Note: Some
locations restrict sale of use. Check

vour local codes, California law pro- ©
i hih':t:;;le tise “W-::II{:EII‘IW of such un-
. . vent eaters, in ings.
"p- “w i O SALE . Aug 2% (close-out while quannities SA\"E 53 to H
Lt ENTRY LOCK SET AND
DEADBOLT LOCKS

Entry Lock Set. Now $8.99. Antishim
deadlatch helps prevent bolt from bein

opened. In bright brass finish.

only a screwdriver to replace worn lock

SPECIAL PURCHASE' o sets, [#57401 or #56661) Save $3.00.
Kenmore® Thrif-T Thermostat with Deadbolt Locks. Two steel inserts in balt
Triple Setl-back resist sawing by rolling with blade. 1-in.

throw makes it hto door o
In bright brass fl:oug i i
Cylinder Deadbolt. Now $14.99,
(B57425 or R56671) Save $4.00.
() Double Cylinder Deadbolt. Now $16.99.
(#5727 or #50674] Save §5.00.
Ok SALE Avpr ™ Sept 11

39

Set it for day and tor night. Can save you 6%
to 30% on heating andsor cooling costs. For
24-volt gas, oil or electric furnaces. {#00)
AVAILARLE: Aug. 29 (while quantities last)
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with Reversing Sensor

$169%8

Safedy and security designed. 11 invisible beam is
broken, chosing garage door automatically reverses
itself before it touches anything. V&+HP motor;
dlrmin light delay, over 19,000 digital codes,
Includes transmitter. ( #6355}

AVAILABLE: Aug 29 (vwhile quantities Last)

Sears Digital Touch Code Lock. Now $39.99. Opens
automatic garage door without usin&:}mnsmitte: Mo need to carry house
keys if you have an artached garage. Works with Sears and most other auto-
matic garage door openers, (#6527 Save $10L

O SALE - Aug F9-Sepr 15

Sears °Fall
“Fixup “Festival

SAVE $1.00 on Sears Best
raft E.iam“ ﬁatﬁ’stripl .

Tape. ive bac vinyl,

Tein. x 17t (#74847), . . . ... FI99®

w\'ﬁ $2.00 on Plastic Now
1nr_. d-mil. thickness; 994
150 sq. 1t [B74856), .. ... ... 4
SAVE 504 on Outlet

lers. Includes 7 outlet Now
seals, 3 switch seals. (#74838). 99¢
SAVE 51.50 on Aluminum

holds, Now
3eoin. & Yein. (748813, . .. ... ::"'
Bein. x e, (HT4882), .., .. $449%

o) ON SALE. Aug 25-Sep 11
DRy o
alex ulk. Fast drying an
flexible. (5381007, . . ... ...... 134
0 SALE - Aug. J2-Seepe. 11

w »
e

SAVE 1

%TO % ON
THESE INSTALLED IMPROVEMENTS

* GLASS FIBER ROOFING SHINGLES.

SAVE 50%

on Armadille® Chain Link Fence fabric when you buy

posts, top rail and fittings at Sears regular low prices.

111.-’:-33;§e galvanized steel chain link fence fabric. 36,
L 60 and 72-in. heights avatlable. (#0002}

42,
O SALE Aug. 29-5ept. 18

& BLOWN-IN INSULATION® Helps
reduce your heating and conli‘gﬁ.
costi. Save 10% on the instal
price. ON SALE. Aug. 2-%ept. 1

* CONTINUOUS ALUMINUM GUT-
TERING. We'll go to any length for
you, Guttenng is custom-fitted Lo
vour home |n choice of colors
Save 1% on the installed price.
ON SALE: Aug 29-5epr 11

*Price ol this merchandise used
toward computing energy hﬂ

A special puschase, though not reduced
is an esceptional valua.

Munifmum savings nationally.

Prici 1!‘!41 dates apply noly to the con-
tinertal Uimied States

Avatlabde an mosk Sears retail stores

ort A B b
alt wright telt-
Eﬂd shingles. Highest fire resist-
ance rating {Class A) from UL, Save
M, on shingles when Sear aranges
installation. (#3472

N SALE: Aug. 79-Sept. 18,

You can count on

Sears

©%ears, Roebuck and Co., 1982




SUPER FIXUP VALUES
FOR THE INSIDE OF

YOUR HOME

SAVE 1/3to 1/2
Sears Kitchen Cabinets

50 many ways to see your dream kitchen come frue. A wide
choice of looks, of woods, of sires to match vour taste and
budget. Our Brookside Oak ( #6400 Series) with solid oak doors,
front frames and drawers is shown above, but there are 10 other
beautiful styles to choase from. And all at wonderful savings.
O S5ALE: Aug, 29-5ept. 18

Does not include sinks, faucets, countertops, or appliances. Pro-

fessional installation available

SAVE 320
Kenmore® Power Miser™ 5
Water Heater

+149%

Energy-efficient foam insulation helps
save money. helps prevent heat loss
Provides up to 175% greater insulat-
ing effectiveness than our standard
models. 2d4-hour emergency instal-
lation available weekdays, Installa-
tion extra. Or install it yourself.
30-gal. Cas (#33434) or 40-gal. Elec-
tric {#3T444).

O SALE: Aug. I9-Sept. 18,

SAVE $5
Water Heater Insulation Jackets
Wrap your present water heater
with this high-density insula-
tion jacket. Helps cut energy
costs. R value = 6.0
For electric heaters.
Mow $12.99* (41722}
For gas heaters.

Now §93.99* (#1723}
ON SALE: Aug. 2%Sepr. T

SAVE $10 or $15
Bulcher Block-look
Light Fixtures
Fashionable wood look
complements any decor,
Energy-saving fluorescent
bulbs use 59% to 67% less
energy than incandescents,

while providing equal light output.
Hexagonal. Now $49.99, Includes one 22
and one 32-watt warm white circline
bulbs. {#9139) Save $15.

Rectangular Now $29.99. Includes two 20-

watt warm white bulbs. | F9198) Save $10.
DN SALE: Aug. 2% Sept. 11

SAVE $10
Kenmore® Disposer

%69%

Powerful ¥3-HP maotor, Comosion-resistant
stainless steel grinding chamber and ring,

Cuick-mount collar for easy do-it-yourself

installation. | #HEEI)ONSALE: Aug 25-Sept 18




SEARS PAINT
FOR GREAT AMERICAN
HOMES. LIKE YOURS
T NEEEP

Sears Best painte give vou amooth onc

coat coverage when applied as directed
SAVE$6 and $7 0 T8 rerior Satin Flat {#91005)

Easy Living* and wipes clean like enamel. comes in 21
Weatherbeater® colors, Weatherbeater Exterior Flat
Paints (8300051, its name is ifs promise Same
low price, too, for Easy Living Ceiling
99 Paint. (£91955)
0 Easy Living Interior Semi-Closs.
per gallon Now $11.99 per gal. (878005) Save 55.
OM SALE- Aug 22-5em 1Y

Adds beauty and nostalgia, and Its energy

efficient, Uses only 10 watts of power

SAVE $50 on low speed, Helps circulate room air
52-in., 3-Speed for summer cooling and winter heating.

. Your choice In either Brown or White
Ceiling Fan with woodgrain polystyrene blades to
59999 match. (#9042, #9044)
O SALE: Aug, 2-Sepd. 25
Decesative Victorian 3-light fixture,
Sears everyday low price, $39.99. (#93001)

It 'n-'\fll|1 help your glasses and dishes SAVE $100
aparkle You'll Beel cleaner after .
bathing or shampooing Removes KE!"'“““" High-

up to 50 grains of hardness per  Capacity Water Softener

pallon of water [#3483)
O SALE - Aug, 79-5ep TR ‘3?9“

Sears °Fall
“Fixup “Festival

SPECIAL
PURCHASE'
Washerless, Single-
Control Faucets

1225:
Bright, triple-chrome plating
Includes water-saving aerator
Lavatory Faucet. (#20612)
Kitchen Faucet. [ #21922)
Kitchen Faucet with Sprayer.

Only §29.80. (#.11932)
AVAILABLE: Aug. 29 (while quantities Last].

™
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SAVE $20 SAVE $40
Tub Wall Surround Mirrored Tub Door

79> 199

iax construction for easy  Designed for easy installation
mstment to fit most 5-ft.  Bottom track won't trap soap
tubs. Two soap/storage shelves.  scum; so it's easy to keep clean
Fashinnable textured finish. In - Choose frame in Silver tone
Whkite. {#6761) {#68075) or Gold tone (#ER076)
In Blue, Gold or Bone colow (% SALE Aug 29-Sept N

Mow $89.99. (#6762, #6763,

PETE4) Save $20),

ONSALE: Aug M-Sam T

SAVE$1
Smoke Alarm

59?'!
Solid-state circuitry with
test hutton., Includes 9-volt
battery. LIL listed (#57351)
O SALE: Aug, 29-5ept. 75

A speciad purchase, though not reducaed,
i an exdeptionsl walhue

Manimum savings nationally

Prices and dates apply only o the cos-
tinental United States )

Availabde at most Sears retail stores.

You can count on

Sears

©5ears, Rocbuck and Co., 1982




—— PROFESSIONALS

= AND DO-IT-YOURSELFERS

BUY MILLIONS OF CRAFTSMAN’
TOOLS EVERY YEAR. HERE'S WHY:

® Full unlimited warranty on all Craftsman hand logls! = America’s
most complete brand line of power and hand lools ® America's mosl
complete brand ling of accessories ® Sears high gquality standards; every
Craftsman tool must earn its name ® A wide selection of models, styles
and prices ® 55 years of providing quality engineering and workmanship

SAVE 29% TO 63%

Craftsmar

“Fall °Fixup Values

@A) SAVE %20 on Miter Box and (P SAVE # on 1-in.x 20-ft Tape,
Saw Outfit. Comes completewith  (#39737) Mow $8.99.
16-in, Kromedge® back saw, Four

treaded rollers guide the saw. @ SAVE 35 on Hammer with 7 Vi-in. Circular Saw

[ #36304) Now $39,99, Steel-Reinforced Wood Handle. HALF PRICE®*
SAVE $10 on 48-in. Level, (#38147)Now38.93. Now 39
(#39936) Now $19.99. @G ON SALE: Augusi 23- Powerful 2-HP motor
© SAVE $5 on Handsaw, B-pt.  September 18. Eelivars 1000 G
?iifﬂf’ﬁfﬁ}sﬂ'gf G SAVE $12.05"* on 6-pe_ Screw- g L:Paﬁn;ali:l% l;-mme

i ot (#41091) N .99 > .
SAVE %4 on Combination Dﬁ;ﬁiisﬂmtfﬂw 1le:|qmmie!?lag? q‘s O SALE. Aug 29 fwhile

-l X 5§ ME puanibifim Last)
. (#39558) Now $7.99, XCAC
uare. { ) Now (@) SAVE $16.98** on 3-pc. Plier % ?f‘w

() SAVE $1.50 on Utility Knife .99, e
with blades. ($9487) Now $1.99.  OniSAlE ho 20 emmeuaanties las:) ot
SAVE m 11 any Craftomen hand ool ever Bl o
Sears Best 1-HPF Compressor goee com mﬁﬂmwﬂ- Fetiam it for
53”95' l:'_“S\a-q;lm'.; based on T2 Fall Geneval Catalog

“* S baose® oo reguier separate retil prices
Minamam savingy nabional by

Prices and dages by crvby' By e congenenital
Linsped Suates h‘::ﬂhh &1 misk Sears regail
shishgs

Delivers 7.5 SCFM at 40 PSI. 12-gal
ASME tank. Includes spray gun, air
hose and tire chuck. (§15821)

You can count on

Sears

©5ears, Rorbuck and Co., 1982

3ym

Comes with rugged leg set and tvo
steel extensions. 1-HP motor devel
ops 2-HF Has 34-in. depth of cut
at90°, rips to 24-in. (#29803)




AIR [Cominued irom page 138

aver, are noticeable and complaint-wor-
thy. Breathing difficulties, headaches,
dizziness, nausea, eye and throat irrita-
lions and rashes may have been attribul-
ed to other causes, when foul indoor air
was the real culprit.

Formaldehyde got bad notices when
fumes from foamed-in-the-wall insulation
caused massive allergic reactions and
made a few homes uniivable for some
people, What many do not realize is that
formaldehyde is an important ingredient
in the adhesives that make and
particleboard possible. Besides irritating
nasal passages and eyes, its fumes may
also be a cancer-causing agent,

Hadioactive radon—emitted in minute
quantities by stone, brick, earth and con-
crete—is anpther indoor air pollutant
which has been getting serious attention
recently. The radicactive radon itsell is no
problem, but when it starls to decay, it
gives off a radioactive gas that the EPA
believes may have caused as many as
10,000 cases of lung cancer annually.
Tighter houses with fewer air changes per
hour could drive that figure up 1o 20,000 in
the years ahead.

Other ingide air pollutants range from
paint fumes o tobacco smoke. A sell-
cleaning oven can increase carbon mon-
oxide concentralions lo dangerous levels
if used without an exhaust fan. The resid-
ual products from aerosols, water heal-
ers, gas stoves, and even hair from family
pels no longer escape as pefore. Vacu-
uming may pick up pet fur and the larger
dust fuzzies, but it also puls into the alr
superfine particles which then don't filter
out through the chinks as they used to.

Why an air exchanger

Air-lo-alr heat exchangers ventilate the
whole house effectively, while handling
the heat-loss problem efficiently. Efficien-
cies up 1o B0 percent save most of the
heat which would otherwisea be lost, while
changing indoor air frequently enough 1o
keep it both pleasant and healthy.

Some new air exchangers also transfer
latent heat—the heat trapped in the water
vapor hald by the warm stale air. Con-
densing this water oul ol the stale air
reclaims still more heal.

By exchanging both heal and vapor,
the total energy content—called enthal-
py—ol the incoming clean air can be
raised so it's from 70 10 80 percent of that
in the outgoing stale air. This helps to
maintain a comfortable lemperature and
humidity lavel inside the house.

When indoor relative humidity stays
between 40 and 50 percent, your feeling
of comiort prods you to turn down the
thermoslat by a few degrees—a step that
makes a noticeable differance in fuel bills.
It also keeps your furniture from drying
out to the point where glue joints crack
and walking on your rugs produces

-plate enthalpy designs, and

sufficient static electricity 1o cause
shocks.

Air-1o-gir heat exchangers work equally
well In summer 1o conserve your air-con-
ditioned cool air. The principle is the
same, but the direction of the heat and
moisture exchange is reversed. Stale bul
cool indoor air (whethar air-conditioned or
not) is vented to the outside, taking the
heal and excess moisture from the warm-
or incoming air with {l. Enthalpy air-to-air
heal exchangers also exlract water vapor
from the warmer incoming air, while cool-
ing il to keep your housa from the clammy
feeling of excess humidity.

So much for the plusas. Even enthalpy
air exchangers hawve their minuses. For
one, urless your house is supertight. with
an air change rate of 0.5 or less (one
change every two hours),
they do no good. Infact. a 1
house that changes its air
once an hour without help
will only lose excessive
amounts of heat no matter
how efficient its ar ex-
changer may be.

The other problem with
air exchangers, especially
enthalpy models, is fieeze-
ups. Most are plagued by
freeze-ups on the incoming
airstream side when the
outside temperalure drops
below 10° F. Ice lorms,
blocking up the openings.
Most soon thaw from the
warmth of oulgoing air,
Some have electric heat-
ers, but these have their
owrn energy expenses. Still,
ica dams do lower the affi-
ciency of some enthalpy
gir-to-air heat exchangers.

Types of exchangers
Different types of air ex-
changers react differently
lo freeze-ups. Herg's a
quick rundown on the three
main types of air-to-air heat
exchangers: tha fixed-plate
"sensible” models, fixed-

rotary enthalpy exchang-
&rs.
Fixed-plate sensible heat
exchangers get their name
from your being able to
sense the heat in the in-
coming air. They contain a
series of nonporous sepa-
rators mounted so that in-
coming and oulgoing air
traval through side-by-side
channels; thal way, the
heal from one can warm tha
other without contaminat-
ing it. Heal is transferred

heat exchanger next to
{3) is & rotary enthalpy deslgn that conserves latent heat,
resists freeze-up and rehumidifies.

through the separator. Two small fans pull
In outside alr and push out indoor air.

When a freeze-up 0COUrS, a S&Nsor can
shut down the fan on the incoming side, or
you've got to do 50 yoursell. Then, oulgo-
ing warm air continues to ransfer heat to
the iced-up Incoming channals, melting
the ice, Al aboutl 20° F. oulside, this is
claimed to take only a minute or two.
Down at 0° F. or below, It takes longer.

A very tight house collects vapor from
cooking and bathing. which can steam up
windows in cold weather. An air exchang-
er also removes this excess moisture
quite rapidly, while bringing in only small
amounts of humidity with the colder out-
side air in winler.

Some air exchangers require a humid-

{Please lum (o page 146}

Five typlcal alr exchangers go In basement or attic to ven-
tllate superinsulated houses and reclaim heat from cutgo-
ing stabe air. Four—wvanEE (1}, Enarcon (2}, Alr Changer {4)
and E-Z-Vent (5)—are “sensible” designs (see story),
which warm incoming fresh alr by passing it through a

stale air. Econofresher

SEPTEMBER 1982 145



S v .

Thiz colorful 20-page booklet uses o
question and answer format 1o explain
window and gliding patio door replace-
ment. A replacement job is discussed
step by step and photographed before,
during and after. It also includes a
detailed energy section with tables,
shows the complete Andersen line in
before/after installations and explains
The Andersen Window Replacemen
System. Mail coupon 10 Andersen Corp.,
Box 12, Bavport, Minnesota 53003,

Name

Address

Zip Phae! -
Andersen Windowalls

.---------‘H—h--'-----ﬂﬂlpﬂﬂﬂ---"

R Coprpnghy B 1] dndirass Tinp Rappss. W5
o o o

146 FOPULAR MECHANICS

AlR

ifier lo replace the moisture removed with
the stale air. This is a separale operation
and is not Incorporated in mos! models,
50 you may have 10 add a humidifier 1o the
cost of an air exchanger. The need is
mast impeortant on cold days.

Fixed-plate enthalpy exchangers work
the same way as sensible models. The
difference is in the separators. These are
water absorbent, so they filter the mois-
ture out of the stale airand pass it through
to the clean incoming air. Thus, these
models pass through both sensible and
latant heat.

By passing the water vapor through
with the outside air, these models help to
maintain the relative humidity balance in
the house. However, they still lose some
moisture to the outsida, though markedly
less than with a sensibie design.

Rotary enthalpy exchangers are, al this
writing, only avaifable under the Econo-
fresher name. In this design, a honey-
combed wheel transfers heat and vapor
from the outgoing warm air to the incom-
ing cold air. Since the surface of the wheal
is exposed 1o both cold and warm air, it
appears 1o have overcome the freeze-up
problem effectively. No single set of ducts
is constantly exposed to freazing temper-
atures, so ice never builds up, Company
literature claims rost-ree opearation down
to 5° F. In summer, il's claimed to work
well in keeping Interiors cool and humidity
balanced at a comiorable level.

Another air exchange system relies on
rising hot air for circulation and thermo-
stallc controls in rool vents to minimize
heal losses. Called the Thinking Cap. it
includes one or more roof vents o
remove the stale air and manually con-
trolled ceiling grilles o regulate airflow.

Each cap has a thermosial which
opens air flaps when lhe lemperalure
reaches B0° F. and closes them at 60° F. It
has a buill-in fuse to dose the vanes and
keep them closed in case ol fire. By open-
ing ceiling vents that feed inside air to the

[Connnued fram page 145)

cap, you can keep the house comiortable
and the humidity contralled.

With these vents closed in winter, the
system is claimed to balance humidity
and conserve energy. Fresh air enters the
house through open downstairs windows
or by natural infiltration if the house is nol
too lightly sealed, While this system does
not heal the Incoming air with the oulgo-
ing stale air, it requires no power for fans
because it works by giving the hot, stale
air a place 10 go when it rises.

Air exchanger problems

Three problems remain: how to select
the right size unit. how to install it or have
it installed, and where to find one,

Sizing depends on the volume of your
house. A rough rule of thumb is 10 specifiy
an air exchanger delivering 75 ¢.t.m. (cu-
bic feet per minute) per 1,000 square feet
of flcor space.

You can arrive al a8 more precise esti-
mation by using the calculations of
ASHRAE (American Society of Heating,
Refrigeration and Air Conditioning Engi-
neers}. They advise 40 cim. for each
bath or kitchen and 10 c.fm. for each
occupant. Then multiply the number of
cubic teet in your home by the air-infiltra-
tion rate to get the air-change rate.

Air-infiltration rates were once dater-
mined by multiple instruments all over the
house, but this expensive piecemeal
mathod has been replaced by a machine
which creates a vacuum and then mea-
sures how hard it has to work to do i,
Called The Big Sucker (what else?), it
was developed by a Texas ulility about six
years ago. Now, you can hire its services
through local utilities and some air condi-
tioning contractors. Once the Big Sucker
gives you the alr-infiltration rale per hour
for your home—remember, adding insu-
lation and sealing windows, doors or oth-
ef air leaks changes it drastically—you
can figure your alr-change requiremeant,

In a supertight house, the average

HOW AIR EXCHANGERS COMPARE

Prica Size Weight Lalent Airflow Energy
{Approx.) {im.) (Ibs.) Heat? (c.tm.) Drlwrgv.}

Air Changad g7 B4 = 22 = 14 Fi-] Mo 150 0
Air-X-Changer E235 TxTx 4 13 Mo 60 1o 135 15004
Econofresher £900 22128 1 Yas' 30 1o 55 40

1,250 48 ong = 20 dia. B85 No 150 150
E-2-Vaot 5850 62 % 16 < 14 90 MNo 100 10 200 200
Lossnay® £350 28 w16 x 12 29 Yes 40 1o B3 &2
lhmtmm 7000 80 = 28 x 14 BO Mo 180w 255 b1 ]
Thinking Cap &199 18 = 18 = 7 18 Mo 0 1o 200 MNong
vanEE 5750 49 = 22 = 156 75 Mo 0o 200 200

' hir Changer alsc has & “Standars model Tor $650,

*Retary typa.

*The same modet 15 avaiable lor 500 wibout kans

*Thig und is not a inue eir-to-ar bl pxchanper. A redsiancs hedling slemenl o the unil haals ar dresn nbs e Bouse 5
fepiace negatvg pressurs brosght about by losses up Noes.

“hiets bl [Lazanay manutactine] produces twa smaller megdels and one lerger und jor nesxdantal apphtaton. The smalles!
exchanger iz not an enthalpy unil and is sudabie for manually opedaled, high-humedity areas, =uch &8 4 bath

SThinking Cap & a armestacally controfed home veating syslem Mial vires arliow by (emperatus and celing vem
reguiaton, Twd caps and s eeding yants in Fystem can mowve Irpen O io 400 clm (200 cim per cap)
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number of air changes per hour ranges
from 0.2, 10 0.3. To find out yours, multiply
the alr-infitration rate per hour by the
number of cublc fest in the house. Divide
that number by 60 to gel the number of
c.l.m. of air your house changes naturally.
Subtract this c.f.m. rate from your caicu-

lated need 1o get the exchanger capacity.

Installing an air exchanger

Installation calls for commonly used
home-handyman skills and tools. Do not
attempt to tie in with any existing duct-
work if your house is heated by hot air, but
maka the air exchanger system saparate
and independent.

As the oulgoing air gives up its heat 1o
warm the fresh air coming in, moisture
condanses. The drain line (which can be
& plastic lube leading to the floor drain in
the basement) gets rid of this water,

You will also have 1o work with ducting.
Meost air exchanger makers recommend
flexible, insulated ducting with a vapor
barrier. |t must also fit the air exchanger
fittings and should be available from the
same source as the air exchanger.

Cellar installations support the air
exchanger system on celling joists with
straps. Attic installations can rest on cail-
ing joists. Some smaller models can be
wall-mounted in a bathroom or kitchen
like a sort of super exhaust fan,

Stale air can come from anywhere in
the house, but the most effeclive systems
taks It from as high up in the room as pos-
sible. The area of the air intake should be
open lo the rest of the rooms. Plan to
deliver fresh air to one room or several
and exhaust |t from another to minimize
cross-contamination. There's no advan-
tage in exhausting your fresh air or mixing
it more than necessary with the outgoing
slale air. Keep the oulside air intake and
the exhaust venl at least 6 fest apar o
avoid cross contamination outside the
housea.

Alr exchanger systems can be found in
your classified directory under Conserva-
fion, Heal Exchanger, or Heating Equip-
ment. Alr-conditioning contractors might
be a source, or you can write direclly to
one or more of the manutacturers listed in
the equipment chart below. P

MAMUFACTURERS LIST

Air Changer Co, 334 king St €, Sudio 505, Teromo, Onl
M5A KA (Alr Chinger).

Arrmsnican Energy Products, 603 Fenimeds Fd.. Mamaronack,
LY. 10543 (Thinking

Barnar Imamglional Corp,. 12 Bixth Rd. Wobum, Mass
01801 (Econotresher).

Consarvaion Emeegy Systems Inc, Box B280. Saskatoon,
Sask, 57 606 (vanEE)

Dy Champs Laboratoried o, Box 440, East Hanower, M1
07836 (E-I-Want).

Enercon of Amenica ing... 20E0 Gircle Dr.. Box &32. Warhing-
ton, Minn. 56187, (Enarcon).

Memnphremagog Group, Boy 456, Newpor, Vi 05855 (ldem-

phremagog). )

Mitsutesi Electric Sales Amarica Inc. 5030 East Viclona 5L,
Compion, Calil. 90221 (Lossnay).

Standex Energy Sysiems, 620 Main 51, Delrod Lases, Mnn,
56501 (Al-X-Changer).
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Some chain saws may not be used all the time, but that
doesn't mean they shouldn’'t have the same high standards ot
quality and performance that professionals demand. That's why
the Husqvarna 50 Rancher is built to the professional stand-
ards of all our chain saws.

The power-to-weight ratio is among the best in the indus-
try. Its easy-to-handle design, and ample torque reserve make
the Husgvarna 50 Rancher one chain saw that meets the tests of
professional working techniques and conditions.

Electronic ignition, automatic oiler, anti-vibration system,
plus a totally automatic, permanently adjusted inertia chain brake
are all standard. It's easy to start, but more importantly, the
Husqvarna 50 Rancher is easy to restart.

Any way you look at it, a Husqvarna 50 Rancher is no ordi-
nary chain saw. A saw that’s designed to make the non-profes-
sional work like a pro, is truly extraordinary.

For the dealer nearest you write Husqvarna, 224 Thorndale
Avenue, Bensenville, lllinois 60106 or consult your Yellow Pages.

Get 3 free carrying case
whe;oyou bu)&ﬂ new Husgvarna
44, 50 or 61 Rancher chain

saw, at participating dealers, while supplies last

EI) @;-:-

The Chain Saw Professionals.
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Fireplace

Add an insert and stop
heating dollars from
going up the flue.

by Al Sittner and Harry Wicks

f you own a fireplace, one of the easlest
and quickest ways of reducing your
winter heating bill is 1o install a fireplace
insert. By now, most Popular Mechanics
readers are well aware that an open fire-
place is one of the biggest heal wasters in
the home.

While a roaring fire is a visual delight,
almost all of the warmth that it generates
exits via the chimney. Additionally, when
you refire for the night with fireplace flue
left open—Ilo keep the house smoke-
less—air warmed by your fumace also
exils through the chimney. For this rea-
son, fireplaces get a minus efficiency rat-
ing—they don't even break even.

Changing that picture

By adding a fireplaca inser o your fire-
place, you can, in fact, help keep fumace
use to a minimum. But there are some key
points to consider when making your pur-
chase:

B Does the unil have a powered fan?
You want an insert that does; and it s
better il the fan is either a multi- or vari-
able speed type. A fan draws in air from
beneath the insert's hearth, directs it up
the back and across the top of the insen,
then out into the room.

B Check the insert's construction. Do the
glass doors fit well and close tighlly? Are
all fabrication seams airtight? In use,
deposits tend to build up on the inside of
the glass to diminish the view of the fire,
The paradox is, the more efficient the
insert, the greater the buildup.

The unit we picked to install and test
was the In-Majic Insert from Majestic,
1000 East Market Si., Huntingion, Ind.,
46750, Designed to fit mos! masonry fire-
places (as weall as Majestic's own Series L
and M firaplace models), the insert con-
trols fuel combustion o minimize crep-
sote buildup according to Rod Hempel,
marketing manager for Majestic. He adds

148 POPULAR MECHANICS

ENERGY
GUID

Unit comes from the factory pretty much

assembled. Here, flange |s affixed using 8

screws provided, At right, insert Is
“burned off'" immediately after installa-

tion. Charl below lists firepiace dimen- B

sions needed when you order insert.

Pyl photos: Rosaro Capolosio
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FIREPLACE DIMENSIONS
FOR INSTALLING INSERT

Your dimensions

Fireplace :
Dimensions Minimum Imum

A 38" 40

8 24" agr

c 194" 5

o 225" ¥

E 144" H

F 3J g

G 15%" .

* Maximum dimenson soes rol apply.

that the “insert reduces by 75 percent the
room air loss associated with typical
masonry fireplaces.”

Installing the unit

Since the inserl comes almost com-
pletely assembled, it can be installed in
less than an hour. Because of its weight.
get some help to slide the unit in or out
without damage 1o floor or hearth.

Basically, the Installation consists of
these steps:

1. Clean out your masonry fireplace
and remove its damper, il possible. If
nol, position the damper at full open,
(once it is installed, the insert, in efact,
becomes the fireplace damper).

Z. Remove any screens, glass doors,
log lighters and other paraphernalia

(Piegse lurn o page 1501



WORTH WRITING FOR

LOOKING FOR IDEAS ON ENERGY SAVINGS, THE HOME AND MORE?
CHECK THESE LISTINGS. THEN USE THE COUPON BELOW.

586 Solar Space Conversions

New do-it-yoursell interlocking polycarbonate panels from Sunforms can
make screened porches, patio covers, breese-wavs into solar-rooms, Add
vear-round comfort to your home  Brochure and “Master Guide for Sun-
space-with Sunforms.” §2.50

587 Warm The Home And Cool Fuel Bills

Conselidated Dutchwest helieves that craftsmanship is what distin-
guishes an excellent stove from a gond one t's why eoch ofits sloves is
produced by hand . | | from casting to pecking. 16-page. full-color bro-
chure shows complete line, sccessories and specifications &1, 040

588 A Wonderiul Way To Heat

United States Stove's Legacy Wonderwood and Wondereoal ciecalatoes
offer leather-grain embossed. earth-tone steel cabinets, Baffled, stainless
steel heat EIC?I&H rcapiures heat previoushy lost. Large firelon provides
up to 10 hours of heat with one load of loes. Frie brochure

589 Smoke Burner For Woodstoves

Coming® would like vou to know how its Catalytic Combustor helps you
operate a cleaner, safer, more efficient stove. Informative package pro-
vides technical data and answers the questions most aften mked abaut
catalytie combustion. Free

580 Log Home Livin

Heritage Log Homes offers ity award winming “Log Home Buvers Kit -
Contains data and Roor plan sheets on 24 mmfe!:. including wnits featur-
ing pussive solur hesting. Answers many of the questions asked about Jog

home building. $5.00

591 Baiance Your Comfort And Budget

Your thermaostat svstemn should fit vour family’'s style of Tiving and comfion
needs. The Micro Electronic Thermostat, [rem ;ulmwn Controls, saves
by wsing energy only when 0 is needed. Simple operation allows up (o
o ternpersture changes per day, Froe

592 Doing The Wood Split

Colorful brochure from G E. Mann illustrates their complete line of
Quick-Split® log splitters. Models for the homeowner to the professwnal.
Splitting power ranging from 13 tons to over 108 tons, Free

593 Wide, Wide, World Of Windows

Andersen Corp. answers the most-asked questions about windows and
gliding doors in a 24-page, full-color booklet. Contains special sections o
windaw planning. energy, remodeling and replscement. Both wood and
vinyl-sheathed windows are described and i(mulralmi Frese

594 A Beautiful Barrel Stove?

The Sotz Corp. answers ves to that question and thinks you Tl agree when
you learn how its Heater Kit con keep vou warm and save money. The
Tpagge, " Sote News” provides information oo this barrel heater, drving
wood, the Monster Maul log-splitter and more. Free

585 Need Home Fixup?

You can do home repairs and remodeling jobs that last the easy way,
Colorful brochure gives details on DAF products for 2 wide runge of home
fixup, energy-saving caulking and paint-up needs. Fram DAP Tac.
Free

596 Log Spiitters And More
Discount catalog featuring log splitters and the parts to budd vour own.
Plus hydraulics, 3- 14 HP gas motors, trailer parts and more. From North-
ern Hydraulics, 31,00

597 Control Moisturs | Ively

Hub States offers a booklel deseribing “Damp Out’™ a pew chemical
debumidifier. Artracts moisture from the air. Works continuously for 12
months to two vears. Free

588 The Sky For Your Celling

Brochure tells you what to luok for and look owt for in ventilated resi-
dential skylights. From the industrial pionecr manufacturing guarasteed,
weatherproof, hand or motor operated domed skylights | . Ventarama
Skylight Corp. Free

599 Best The High Cost Of Comfort

With fossil fuels at i premivm and utilities on the rise, peaple are turning
tey wesod Bt as a low-cost solution, Fulleolor brochures desceribe the
state-of-the-art technology and hoibt-in features of ARROW Woad Stoves

& Fireplace Inserts that help vou get more useable beat for vonr fuel
dollar. 25¢

G600 Become A Pliot ,

The Answer Book from Cessma Adreraft gives vou the “straight talk” about
learning to fiv. You'll alse receive a directony of the over 900 Cessna Filat
Centers worldwide, plus s coupon for a $20.00 Discovers Flight, Free

601 Put A Champ On Your Side

Curtis Homes would like vou to know about 1heir nine new alirdable
hemes and the "TCHAMP ™ —Curiis Homes Assistanee Money Plan,
Coslorful brochure illustrates the homes that vou commplete and thie fan-
cial plan. §2.00

602 Guide To Home Remodeling

HEI‘IIUL'I.']IIIE is a lot lesy t‘x‘pe*l'l!i!i'l.'ﬂ than ||uf.':|1:|;|.[ and offers nomernms
opportunities for reducing energy onsts. 24-puge. illustrated brochure
provides useful tnformatinn, including suggested muterials, choosing a
contractor and maintenance-saving tips. From Aleoa Building Prodicts
Friee

803 Making Time

Klockit would like vou to have its catalog of clock movements, dials aml
acvessories, Binld clocks us a hobby or for income. Froee

604 More Power To Your Mowar

Tow ‘N Mow, a unique Roating hitch, cuts mowing time i half by dou-
bling the cutring swath of your riding mower. Designed to provide pedect
tracking, no scalping and smooth, controllable stecring,. Single and doi-
hle attachments. st rated brochure from Native Craltsmen Free

605 Fish Stories Can Come True

Moy matter whist freshwater fish your e hooked on, Shakespeare s 24-paye,
full-color catalog has the tackle combination that s just right for vou. Plusa
patch. COnly §1.00

606 Beautiful Wood Finlshes

12-page, four-color booklet rom Waten- Dennis shives how to create pro-
fessional finishes the first time with all types of wood. Watcn Danish O6l
seals, primes, finishes, hardens, protects, beaotifies and pepetrates . in
one application. Free

BOT All You Need To Know About Bullding Materials
The POPULAR MECHANICS “CGuide o Do-T-Yoursell Materlals” s
the only up-to-date reference covering the thousands ol standard building
products available. Complete information about matertals and supplics
used for home Improvement, 160 pages, illustroted. 3595

508 Spoll Your Car

Front spoilers can save fuel and promote safely. 24-page, full-color cat-
log from Kamei describies its wind tunnel testing and aerodynamie auto-
malive procieets. Plus jacket emblemn and colorul decals. Cnly 83,00

Popular Mechanics 9/82
Box 1718, Sandusky, Ohlio 44870

Fiease sod thal | recose the 2ems Chackod talow

This Coupon Expires November 30, 1882

586 $2.50 I 591 [l 566 $1.00 1 601 $2.00 [ 606 Total Sesr Gt 3
C 567 $1.00 L 502 o 597 0 802 O 607 $8.95 MO R e S
C 588 0 583 0 508 O 803 [ 608 $3.00 ServiceCharge $ 50
O 589 O 594 0l 599 25¢ O 604 Total money enclosed $
Ol 500 $5.00 L) 505 O 800 Ol 605 $1.00 v
Total items requested

Mamw (Poase Pring)
Acidrmsy
Town Blale Zp Code

{Plsase send cash. chack of money ondar made oul i POPULAR MECHANICE. Mo slamps, please. )
Mote: Popular Mechanics processes you

for the above Information and forwards thess Iﬂgutrin to the organization making
ays.

r
the offer. Each company malls the material directly. Your order will be on its way to you within 80
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The Best Source Under the Sun §
For All Your Solar Needs!

w (ne-g20p Shopgung  comgsie wer 500 508w products rom B0
muttaciurers!

& S components b every purpose, budgel and prefecencel

® Compebitne prcieg on o 80 rame brands

® Cormpéeln product specicalons and sysiem oesigns’

& PALUS  basc sani-understang sola iesialalion miormaton

& ALL THIS | ower IT® tact-Siled paged  FOR DMLY 3595

® Mongy back puaraates

Wi chacks: 3nd oy oders Dayabee i Caldoriy Sotst Digtriboters,
Bt Alw 3 werks for deiivery. Fill oul completely sd mal I
Calliarain Gotwr Mlatribmtors, doc. P Baa D7, hashelm CA R20015

e e e e S e e e i

cAnyone for
Tenons?

1 [0Vas sisase rth va  coopis) of M "Soiar Fouipmen| Catalog™ :
V Eaciosed ia.a 0 chach [ mty sk o the st of D005 e ik sy i
: e (oo neieat BAY 5% pae L) il
g \
: Baddress :
] 1
- Lty Sl g
: Phore | I :
| Signatue I
]

) ]
! :
\ i

doubles or
; you want a perfect match
every time, vou can learn from the profes-

If vour racket is tenons,
singles, and

sionals. They know a classic way 1o join
two pieces of wood together is with a tenon
that fits into a mortise. |

Fine Woodworking magarine speaks this
!:u‘]guetgc o more lﬁnn 200,000 readers—
E:uple seriously interested in making |

autiful things out of wood, Whether you |
are an aspiring novice or an accomplished |
expert, you'll find it an especially infor |
mative magazine, with finely detailed ar-
ticles about techniques and tools, mate |
rials and design. Il's writien by master
craftsmen who share their many vears of
woodworking experience. And it's printed
on heavy paper o withstand years of
reference. All back issues are in print and
indexed periodically. |

If vou want to become a better wood-
worker, send $14.00 for a one-year sub.
scription (6 issuesk Or call us tall-free,
1-800-243-7252, and charge vour order. (C1.
residents call [-426-8171). If you're not
pleased, we'll be happy to refund.

Fi
WoodWorking

150  POPULAR MECHAMNICS

The Taunion Press
33 Church Hill Rd.
F.0. Boa 355M0
Mewlmwn
Connecticut D470
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that may be in your masonry flireplace.

3. Aemove insert contents from the
carton and check thal no pans are miss-
ing. At this time, also check measure-
meants—1o make sure you received the
insan you ordered.

4, Slide hood (which directs warmed
airflow down toward the floor]) into
position. Make sura you remove any
plastic factory protective wrappings from
it and secura with the screws provided.

5. Install the masanry-surround trim.
The trim supplied with the unit we

installed will efficiently seal a masonry
opening 30 in. high by 40 in. wide. Install
all three Irim pieces on the unit, finger-
tightening the nuts only. When all pleces
are on the inser, and mitered corners are
aligned, tighten the nuts with pliers or
wranch.

6. Slide the unit into the fireplace and
check the Insert's damper operation, to
make sure it isn’t obstructed.

Build initial fires as per the maker's in-
structions to burn off protective oils. Now,
enjoy warmth and lower heal bills. 7

place opening. Since it weighs about 150
pounds, the job Is sasier with a helper.

Screws holding first two trim pleces are
only finger-tightened until third plece has
been aligned and attached to unil.

It took approximately 30 minutes for the
authors to Install the unit. Here, prior 1o
starting inftial fire, the grate s installed.

Fireplace-surround trim (arrows) Is In-
stalled using screws supplied. Three
pieces come with insulation affixed.

With trim pieces installed, maching screws
can be turned home using a pliers. Slot in
the foreground is the unit's damper.

First few fires are intended to burn off the
smell of factory-appiied protective olls and
the like. Put kindling and paper in the insart,
open the damper, light the fire and closa the
glass doora. Blower I8 not turned on until
the fire is well ignited.



PM LOOKS AT
AFUELOL
DELIVERY METER

he Accu-oil-meler keeps track of

the amount of oil that is delivered,
as well as the number of galions that
remain in the tank. The reading can’l
be reset and is tamperprool. Il look
only 15 minutes to install this meter on
an il tank. We simply removed the oid
gauge, lowered the aluminum fioat of
the Accu-cil-meter by its nylon
string into the tank and screwed the
meter onto the threaded oil-tank open-
ing. The meter is available for $41 .45
postpaid from N.C.L. Products Mfg.
Corp., 21 Dixon Ave., Copiague, N.Y.
11726.

The Model CH-T7 wood huurtm'ﬁj has a
catalytic combustor positioned In the
smoke stream that ignites smoke particies

for a second burn. This results in less cre- You'll find the unigua Shopmate Dust
osote buildup, higher heat extraction and Collection System plss hundreds of
reduced alr pollution, according to the other work- and time-saving products in
company, Shenandoah Mig. Co., Box B39, the |atest edition of our “Batter
"EIl'ﬂliC:'lrhﬂl‘ﬂ Va. 22801, g * Waoodworking Catalog and Guide”

Informative Hps and techniguis make
it one of the maost fascinating.
aducational eatalogs you'll ever read. In
addition to interasting Mints on mlw!ing
and wsing ail types of wondworking
tools, this 36-page catalog offers some
of the best values vou'll find anywherna

Receive $2 off your
first order! r—_

Sand 51 with the coupon
betow and we'll rush
your catakog Lo you
ahpng with a refund
offer good for 52 ot
your lirst order
That's double

your money back!

Become a balter. more
conlident woddworkar in record
time, Send for your copy of "Better
Woodworking Cataleg and Guide” today

(”") Shopsmith inc.

The top number on meter shows total
gallons dellvered. Bottom number Indi-
cates gallons remaining in tank.

T Hiamul Workshop Company
T8 Cantar Drvg
Vandatia, Ohio 45377

— D Y ES1 Plepis tamd miy COPY ol

This do-it-yoursell solar hot-water aystem :.j;;.r‘:.; :;I;-ﬁlﬂ;:.:::;.ﬁ‘r.ﬂ log anc Guide
is available by mail from Heath Co., Benton Shopmate Dust Gollection Sysiem
Harbor, Mich. 49022. Componenis include: Enclosod & £1.00 | witl recoive 52 00 ot on
collector panels (top), storage tank and
heat exchanger (above), pumps, control-
lers and plumbing hardware. items not
included are piping runs, which must b
sized at the site, propylena glycol fluid for
the collector and pipe Insulation. A typical
kit Is $2,289; purchasers are eligible for a
40-parceni energy tax credit, according to
the distributor. It is suggested thal you buy
instruction manual NS-1100-3 [$25) before
ordering the components.

(Paase fuen fo piae 156)

iy first order | am under i obligatan
MNarmem____ —

Agddress

City

|
|
|
|
|
|
I
I l.lnlcrw the old gauge on your oll tank
| | and gently pry the cap with a screw-
Shapsmith, Ino | driver (left), LIt out the oid gauge
|
|
<

State —— — Zip

750 Cantar Driva
Vandalia, Chig 45377

EShopsmith, Ing 1982 Depl. AXDI

assembly and bushing. Position Accu-
oil-meter and Inch the aluminum fioat
and string into the tank (right).

e e e — — — ——
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EQUIPMENT AND TRAINING
NO OTHER SGHOOL GAN MATGH.

NTS HOME TRAINING INVITES YOU TO EXPLORE MIGROGOMPUTERS,
DIGITAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EQUIPMENT
YOU ASSEMBLE AND KEEP

Without question, microcomputers are the Send for the full color catalog in the elec-

state of the art in electronics. And NTS is the tronics area of your choice-discover alf the

only home study school that offers you advantages of home study with NTS!

training for this booming field with a choice NTS also offers courses in Auto Mechanics,

of 3 production-model micro computers. Air Conditioning and Home Appliances. Check
We'll explain the principles of trouble- card for more information,

shooting and testing your microcomputer and,
best of all, we'll show you how to
program it to do what you want.
You'll use a digital multimeter, a
digital logic probe and other
sophisticated testing
gear to learn how to
localize problems
and solve
them.

We
believe
that training
on production-
model equipment,
rather than home-made learning deviees,
makes home study more exciting and rele-
vant. That's why you'll find such gear in
maost of NTS's electronic programs.
_For instance, to learn Color TV Ser-

vicing you'll build and keep the 25"
(diagonal) NTS/HEATH digital color TV,

In Communications Electronics
you'll be able to assemble and keep
your own NTS/HEATH 2-meter FM
transceiver, plus test equipment.

But no matter which program you
choose, NTS's Project Method of instruction
helps you quickly acquire practical know-how:.



Hoamh.'rr“'—ﬁ——lr

—

1. The NTS/Rockwell AIM 65

Dedicated Microcomputer 4 Singie

board whit featunng on toard
printer and display—4aK RAM
(expandablel. Application Functions
Central processor—ControllerMonitor—
Development System 2. "The
NTS/SYM-1 Microcomputer™ 6502
Based CPU—4K byles ROM
(expandablel= 1K RAM [expancabled 5]
active L0 lines fior wersatile interfacing: disk
drves, ASCH key boards, cassette tape, el

/ Samuialod T Aacopnon ‘q_

3 The NTS/Heath HN-89A Microcomputer
tealures Tioppy disk storage. "smart™ video
lerminal, two 280 microprocessors, with
32K RAM Memory, expandable 1o 64K on
board, 4. The NTS/Heath GR 20001 Digital
3. Color TV (25" diagonal] features
specialited AGC-SYNC muting, filtered
color and new solid-slate high voltage
trmipler rectifer

NATIONAL ..
TECHNICAL | =
SCHOOLS  L'm

TECHSNICAL TRADE T
Ropgert g Honra- Bty Borfumo
4000 S0. FIBUERDA 5T. LOS AMGELES. CA. 90027
e

MATIOMAL TECHNICAL SCHOOLS
A000 Bematty Figuerts Seoaed Dopt 2001 (e
Los Angetes. Callorgy 80037

Plegse rush FREE color catalog on course checked Dalow
| MicraComputers' MicroProcossors Auto Mechanics

Communications Electronics Alr Conditioning
Digital Electronics Home Appliances
Industrial Technology Color TV Servicing
MName Age
Addrass
A Ciy
State Zip

Chace | interasied n G 1 inlarmation
Check i inferestisd QNLY in classroom traming in Los Angeles

T L I T Ty r T T T T




Seal Y?vliltf‘ Home
Touch’'n Foam

Save On Fuel Bilis All Year Round!

fill heard-to-reach opemngs and
prowida alre-tight msation One
can yislds up to 3 galkans af cured
fpam —mure sealing powsr (han
30 tubes of caudi! Stop costhy
am-r:}y leaks . . . Seal your home
with Towgh 'n Feam! Use Touch 'n
Foam 3l around the house

= Sgal undger thresholds

Drafts and air feaks xre rabbing
yoinr home of energy dodlars!
Tauch “n Foam is the easiest,
mos! economical way to seal 1hem
off, The adhetive loam expands to

+ Argund uliity lines. antennas,
elacirica “feed-through” and air
conditiongrs

* Fill any small holes and cracks

« ANd M3ty More uses!

+ Arpund vents, chimneys and 8

eihausl ducls ?

g 3 g

g

\| 2

L L)

] 2 5

: B

e / =]
S se Foam-*
b The Erl..'_-rq'!,uI Sawer i A Can

AVAILABLE IN THE H

ROWARE DEPT. AT YOUR LOCAL STORE.

[Continyed from page 151)

The Sun Twin is an electric heater that uses
infrared energy and a bimetal exchanger
plate to distribute heat. i is capable of haat-
ing areas up 1o 500 sq. fi., according to the
company. The heating unit costs approxi-
mately $540, with the wood cabinet includ-
ed. Sun-Twin Corp., 2500 North Alrport
Commerce Ave., Springfield, Mo. 65803, is
the manufacturer,

The Superba built-in dishwasher ($650) has
a water-haating system that heats incom-
ing water to 150° F. This aliows homeown-
ers to lower the home water-heater setting
by 20* and save on home water-heating
costs. According to the maker, KitchenAid
Div., Hobart, Troy, Ohlo 45374, the energy

| savings realized may pay for the original
cost of unit over a 10-year period.

Take a closer look at Arrow. You'll find styling
that complements any decor and heating
efficiency other models can't match. Airtight
construction, S-sided heat exchanger system,
465 CFM variable-speed blower. High tem-
peralure glass door. Slide-out ash drawer. All
these and more outstanding features ara
standard. U.L. listed for both
conventional and mobile homes,
it's pasily installed almost any-
where-—as ciose as 67 to com-
bustible sufaces—for space-
saving convanience. For mone
information and the dealer
nearest you,
wrile:

e h

Arrow Tualatin, Inc.
10340 5. W. Tualatin Rd.
Tualatin, Oregon 97062

156 POPULAR MECHANICS

The Thermar Homemaster tankiess hot
water heater makes hot water on demand: it
uses less energy than conventional stor-
age tank heaters that heat standby waber.
Thermar {$595) is made for natural or LP
pas by the Tenkiess Heater Corp., 20 Mel-
| rose Ave., Gresnwich, Conn. 06830,




The Folding Stair Heat Saver is a zippered
canopy that is Instalied In the attic and
sealed to the framed opening of the stair 1o
form a dead-alr space and stop haat loss,
Beside cutting heating bills, the canopy
reduces moisture bulldup in the attic,
according to the maker. The canopy Is con-

structed of vinyl which has been laminated
to a dense nylon weave. The vinyl makes

the canopy flexible and durable over a wide
range of temperatures, while the nylon
weave helps guard sgainst ripping. A zip-
per positiened at the base of the canopy
provides easy access into the attic and
reseals the canopy. The Folding Stalr Heat
Saver kit includes four prebored canopy
support posts, 15 ft. of prebored seallng
canopy strips, instructions and nails for the
instaliation. The Heat Saver canopy kit is
$31.50 from Energy King, Box 1037, Wap-
pingers Falls, N.Y. 12580,

This translucent window Insulation cuts
hest loss through glass in winter up to 49
percent, yet it stlll lets in 70 percent of the
outside light, according to its maker. To
Install the Insulation, simply cut to fit and
press the adhesive material in place. An 18
% 96-in. roll ($7) has enough material to
insulate six average-size basement win-
dows. Iti's made by Bede Industries Inc.,
8327 Climon Rd., Cleveland, Ohlo 44144,
(Fiegse tun to page 158

Here'’s all you
need to put

down on a new
Miles home:

B NO DOWN PAYMENT

No money down. balos markal Bnancing. iow

msnindy payTrdts 119 Rol 180 oo 10 be o —

sl B0 Qo] B0 ba passed up W prowide shep-

n'c," -Ehep nsiruchons and precut malenas Jon
000 happy homeowners who bave golten Inka
s OURIT=] PRIl 1T hilent do-0-yourmedl wiry

P‘J-au::ru send fre { check an of Both )

T cidar biochume

Il Clzieg | Fleose anclcse O 53 00 check

o money arder

Mail 1o; Miles Homes. 4700 Nathan
Lane, F.O. Box 9495 Minneapolis,
MN 55440

PHONE NUMBER L

IAME

ALDRESS

CITi COUNTY
STATE pil i
You're Miles ahead
with no down pctfmnm

Dipnge 8 g

The ﬁ'nr.:rupsm»r [T TEr

THE SKY"S THE LIMIT WITHA...

ﬂmuua...dhiqmm
room, solarium, spa, hot tub enclosure...

Far & Iree brochim aRd mone

informmation call

TOLL FREE 1-8D0.605-4 5008
l nrFiGE] 543 TTEE|T

l NAME

I ADDRE K

I oY STATE e

I SUNSVRTEM
Prelasrcated SOLAR GREENHOUSES

B Yndr el Moo Parbway
Cuismar b Wew Tork 11725

q .'l' lr -
'l_-'lﬂ':j_‘{_.“'. #
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SAVE as much as 80°% with == Quality Power Tools

MH“IIMEI.,M.M.IHM.il‘-ﬂl’l..w.ﬂfﬂﬂums e 552 00

Plaass sand me he unils checued 1 & Til Arbod Baw §52.50 [ Bhsc Sanded Aipchmasit $17.00

I I Pymeminfullpncksed 8 or | Stamdard np fanca $5 50 (] Misre Gaoge hor Bander §3 50 I
(] 8500 depesd each Sem enciosed. salancs J Iﬁ.:l Cabinet Rip Fmﬁ?igd!ﬂ [ Jointer-Plaser iﬂa-ndlliﬂ' <168
LoD o 2 My j-nearing Sgevcie 7] Bad-hearng Spindle §15.

| o P m 12" Swang. 4 1 Latme S67 18 [ gpmmﬁgsﬁiw-ﬂl I
Card - 1 Ball-bearing Mode §7% S0 ] Dill Press a0

I ') Face Plate 4.5 Geners Bectric Motor i
hin L7 Set of 3 Chasels $11 00 ] $49 50 [with ptfser e}

l Faxpirabicen Dale _ 1] S¢4 of § Turning Chizels §29 .00 L1 554 & (Purchiased Sepanateky) I

I Signature Mama — l
Agdress City [ S —

MRECT FACTORY OFFER AND REVD-
LUTIONARY PRTENTS drorease Cusis
perigis pfoency Tl SCHe pows
iois, ol hEawy Aoly 100% £as o
Fred s 51re:m||n;e ﬂesluﬂnp::-
doeps, weaghl  £ULE P SE ] .
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(Canmtinued from page 157)

This Greenbriar wood stove features an
arched fire chamber which, according to
the manufacturer, helps resisi warping. The
maximum output of the model C-32 is
60,000 BTUs per hour. It can be connected
to an outside air source from below or
behind the pedestal base. The stove, which
Is §$595, is from Greenbriar Products Inc.,
Box 473, Spring Green, Wis. 53588.

The top-feeding Boston boller below s
designed to burn either wood pellets or
coal, it Is constructed with four areas of
heat transfer within it; this helps the boller
heat more efficlently. The unit burns with
B3-percent efficiency, according to the
maker. The boller is $3,200, not inciuding
plumbing parts and installation. it's made
by the Boston Boller Works, Boston Post
Rd., Enosburg Falls, Vt. 05450.

This microeiectronic set-back thermostat
is controlled by a single microprocessor
that automatically raises or lowers home
temperature up 10 four times a day, cutting
heating and cooling costs. A digital clock
displays time and temperature. it's $100
from Johnson Controls Inc., 2221 Camden
Court, Oak Brook, lil. &0521. b,



FUSION: HARNESSING POWER OF THE H-BOMB

actor (see Science Worldwide, page B,
June "82)}—is nearly completed, and
its size alone may help solve the
problem. The bigger doughnut con-
tains a thicker stream of hot materi-
al, giving its turbulent particles
greater leeway for random motion.
Within the thicker stream, atoms
can jump sideways greater dis
tances without touching the wall.
What's more, the web of magnetic
force fields holding the swirling
stuff in suspension will be knitted
more tightly. This leaves fewer loop-
holes for escape, making a tighter
“bottle."

Dr. Harold P. Furth, director of
the Tokamak project, believes that
he might break even by the mid-'80s.
The break-even point would be
reached when a reaction lasts long
enough to generate as much energy
asg iz consumed in the heating pro-
cess, Once this is accomplished,
progress toward a practical power
source is expected to accelerate.
“We've still pot a long way to go,' Dr.
Furth sums up the status of his
project. “But we're past the point
where it could fizzle.”

Laser fusion

At the University of Rochester,
fusion researchers are taking a dif-
ferent approach. They aren’t even
tryving to obtain a sustained reac-
tion. Instead, they're shooting mul-
tiple laser beams at a tiny pellet con-
taining deuterium and tritium. By
concentrating the light of 24 piant
lasers on a target smaller than a pin-
head, they've succeeded in raising
the temperature inside the pellet to
the point required for atomiec fusion.
Ignited in this way, each pellet
becomes a miniature hydrogen
bomb whose energy can be captured
for penerating electricity. By pop-
ping one pellet after another—at
intervals of about half an hour—
enormous energy could be produced.

Looking at the Laboratory for
Laser Energetics at the University
of Rochester is like stepping into a
aci-fi movie. First, you see 24 lasers,
each as long as a basketball court.
Each laser iz mounted on a 30-inch-
Lhick convrete slub, which is alop 14
feet of shock-absorbent material
and another 30-inch-thick conecrete
slab. The entire structure acts as a
filter to isolate the lasers from
ground vibrations. That way, their
beams hold steady and hit just the
right spot with an accuraey of 10
microns ((.0005 inch).

As 1 walked acrossthe gigantic lab
high up on the glass-enclosed obser-
vation deck, 1 was struck hy the clar-
ity of all the outlines. Everyvthing

(Contmued from page B3]

looked asz if it were embedded in
crystal,

“That's because of the clean air,”
my guide explained, “Every bit of
dust or droplet of moisture in the
atmosphere would diffract thoze
finely focused light beams. That's
why all the air in here iz filtered and
dried."”

Packed into a pulse lasting less
than a billionth of a second, the
array of lasers delivers a salvo of
light equivalent to 30 trillion watts.
That's approximately 75 times the

power of all the generating plants in
the United States. When this blast
hits the target, the outer layer of the
pellet vaporizes with explosive force
and flies off toward the cutside. But
by Newton's Third Law, the materi-
al flying away from the center cre-
ates an equal and opposite reaction,
imploding, or pushing the rest of the
fuel inward toward the center of the
pellet. The resulting pressure gener-
ates the heat needed to make the
deuterium and tritium fuse, liberat-
ing energy in the form of neutrons.
This Newtonian squeezing of the

{(Pleaze wrn b page 160)
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HARMNESSING H-BOMB POWER
{Caninued from page 158)

pellet is called “inertial confine-
ment,” in contrast to the "magnetic
confinement” of Tokamak.

Until recently, not even the huge
lasers at Rochester were able to
heat the target enough to set off an
efficient reaction. "At the risk of
very rough analogy, you don't shoot
ducks with howitzer shells—or ele-
phants with buckshot. So we try to
tailor the content and form of the
energy within the beam to the abili-
ty of the target te absorb it"
explains Dr. John Soures, one of the
project scientists.

Last year, the laser project made
enormous strides when ways were
found—through the insertion of cer-
tain crystals into the light beam—to
shift the wavelength of the laser
light from infrared to ultraviclet,
increasing energy transmitted to
the peliet.

Other advances were made with
the timing of the beams. A single
flash from something like n strobe
light triggers all 24 lasers. But
because the lasers are different
lengths from the target, arrival time
of the beams must be synchronized.
All 24 beams must hit within mil-
lionths of a zecond.

The tiny target itself hangs sus-
pended in an enormous, 60-ton steel
frame to insulate it from vibration.
Yet despite its smallness, it must be
perfectly spherical. Otherwise, the
24 beams wouldn't converge at the
precise center and the optimal
conditions for compression and heat
generation wouldn't be achieved.
[t's mainly in the geometry of the
target and the mapping of impact
gites that many engineering chal-
lenges have yet to be met.

Dr. Jay Eastman, Acting Director
of the Laser Energetic Laboratory,
hopes to reach the break-even point
{a reaction generating as much en-
ergy as it consumes) in the latter
part of this decade.

Back to Einstein

Though different in method, both
magnetic fusion and laser fusion
rely ultimately on Albert Einstein's
famous formula e=mc?,

In Einstein’s formula, e stands for
energy, m for mass and ¢ for the
speed of light, 1t's the ¢? that really
counts, Multiplying by this factor,
you get enormous quantities, And
that's what accounts for the huge
energy vield of fusion reactions.

Seen apainst the background of a
fast-growing and energyv-hungry
world population, fusion energy—
despite its difficulties—looks like
our best bet. P
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NOW YOUR KIDS CAN TEACH YOU TO CQMPUTE

some programs to make learning a
bit easier. We liked the Instant Logo
feature that makes the commands
only one letter long, so even very
young children can move the turtle
around.

The TI-9%4A"s main advantage is
in “sprite enimation.” A sprite is a
design (a car, boat or [ace, for
instance) that can be moved instant-
ly on-screen. Up to 32 of these
sprites can be moving at once. Right
now, these sprites aren't available
for the Apple versions, although
L.C.58.1. plans on marketing a plug-
in circuit card soon for the Apple to
offer this as an Apple Logo option.
Unfortunately, except for the sprite
graphics, the Tl Logo is the most
primitive of the three.

Learning Logo and writing a pro-
gram in turtle graphics is straight-
forward, as the accompanying pic-
tures show. We wrote this program,
called GarpEN, in a few hours one
afternoon. (Probably any of the kids
we met while we were researching
this article could have done it in half
the time!)

GARDEN draws three flowers of var-
jous sizes that the program user
chooses. For instance, typing Gag.
pEx 50 30 30 would result in a big
flower flanked by two smaller ones,
Changing that to carpEx 20 40 40
would produce a small flower with
one big one on each side of it

The photos and their accompany-
ing captions detail how the program
works. But notice how GARDEX 1s
made up of smaller programs called
FLOWEE, LEAVES, LLEAF (leflt leaf),
RLEAF (righl leaf} and peTAL. This
building-block-svstem approach is
what pives the Logo language its
educational elout.

Thinking logically

Drawing three Aowers with one
program would be a complicated pro-
cedure. But drawing r petal isn’t
very hard, nor is designing a leaf,
The trick lies in learning to think
logically enough to break down a
hard problem into easier-to-solve
pieces, Many educators maintain
that this approach to problem solv-
ing will help students in all areas of
their lives.

The Logo language is a real pow-
erhouse, with far more serious appli-
cationsthan just drawing pretty pic-
tures. As a student learns Logo, he
can use the language's easy-to-
understand graphics commands to
acquaint himself with its “string-
handling” features.

In computer talk, a “string" is a
word or grouping of letters. Logo can
manipulate words very quickly and

(Cavdwiupd friam Bage 99)

with great versatility. In fact, it's
one of the langyages now being used
to help researchers understand how
artificinl intelligence might be pro-
grammed into & computer.

The spark of the Loge language
might =et the educational world
ablaze, but for one thing: the lack of
fuel. The scarejty of classroom com-
puters limits the spread of Logo.

“One thing we find, is that very
often computers ars left to the tal-
ented and gifted,” Jim Mueller of
YPLA said.

Steve Jobs, chairman of Apple
Computer, sparked a controversy by
offering to place one computer sys-
tem in every school in the country—
in exchange for a tax write-off. Even
with the write-off, the cost to Apple
would exceed "ten million dollars.”

Some of the opponents of the
plan—ineluding Seymour Papert,
the designer of the Logo language—
feel Apple's plan wouldn't work.

“(Five 300 children one computer,”
Papert sayvs, "and they’'ll make triv-
ial use of it."”

Jim Mueller, however, thought
Apple’s proposal was a "marvelous
plan . . . on the assumption that
Apple would back it up to make the
computers accessible.”

Computers for all

Many of our sources pointed out
that, right now, most educational
computers are in the wealthier
neighborhoods.

Greg Smith, Apple's director of
educational marketing, suggested
that this disparity “helpa to main-
tain the gap" between rich and
poor.

Sevmour Papert maintains that
this problem will get worse if “the
people without computers do not
protest. As all the people of the
worirl understand what computers
can do. they'll demand them for
themselves and for their children.”

There may very well be a new and
worldwide movement beginning in
the classroom. A new, computerized,
childrens' crusade may be pointing
the way toourcollective futures. P
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OWNERS REPORT: PONTIAC 6000
(Continued from page 81)

21.2/27.7 with the gasoline V6. Mot
enough respondents had bought the
diesel V6 to tabulate, though.

The top “dislike” turned out to be
windshield glare, especially at
night. The Pontiac 6000 has a wide,
horizontal instrument cluster and a
relatively “fast” windshield. A Min.
nesola carpenter was one among
many who commented, “The dash is
of poor design because at night the
lights reflect onto the glass—very
annoying and even dangerous.”

The car's overall styling, though,
brought forth enthusiastic praise.
Styling, in fact, ranked as the main
reason most people bought the Pon-
tiac 6000. An Arizona aeronautical
engineer said, “Several strangers
have stopped my wife and me and
azked about the car—what kind it is,
what it cost. It's a real eve-catcher!™

A New York manufacturer told us,
“] like this Pontiac version of the A-
car better than Oldsmobile's or
Buick's.” And a Minnesota farmer
noted, “More people turn around
and do double takes than with any
other new car we've ever gwned.”

The most unusual comment re-
garding the Pontiac 6000's aerody-

namic styling, though, came from a
Florida retiree. “This car is a coast-
ing fool," he observed. “"On a
straight road, | can be doing 60 mph
and take my foot off the gas, and it’ll
coast for half a mile before it gets
down to 45 mph.”

Ride and handling garnered a lot
of praize, too, and owners seemed
absolutely sold on front-wheel drive.

Trunk space eamed praise; the skimpy-
sized glovebox and map pockets did not.

Quoth a Montana secretary: "Here
in Montana, the winter roads are
always a little slippery, and the 6000
handles just great. In fact, [ like the
way it handles all the time.”

A retired ldaho oil company presi-
dent added, "This car handled like
one of the better European or Japa-

nese cars, certainly better than the
new Cadillae Seville.”

As for the Pontiac's 6000's riding
gualities and comfort, a8 Tennessee
salesman remarked, “I'm particu-
larly pleased with the ride. It's very
smooth and quiet.”

From Texas, a machine shop fore-
man wrote, “Here's a sedan that
weighs 3,000 pounds, yet rides more
smoothly than most 4,500-pound
cars.”

Most owners rated seating good to
excetlent generally, with 897 per-
cent specifically praising comfort in
the rear. That's something of a
record among smaller cars.

Individual comments went on to
praise visibility, driving position
and trunk space, but among minor
criticisms were: “The window crank
handlez winding up and down back-
wards,” “the tilt steering wheel
blocks the speedometer in most posi-
tions,” "I hate those new touch-type
electric deor locks," “not enough
space for maps in the map pockets,”
and “glovebox too small."”

A Wyoming railroad conductor,
though, volunteered, “This Pontiac
6000-LE has an excellent heating
and ventilating system. It's the best
I've ever had in any car.”

Owners expressed mixed feelings
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Increases Power, Economy,
Helps Stop Engine "Ping'!

Heres a new way lo lailor your car's
ignition system to your specihic driving
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on performance. Not everyone liked
either the Four or the V6 but, on the
whole, most drivers were satisfied.
The V6 drew some comment con-
cerning idle vibration and noise. The
Four's throttle-body injector wasn't
always trouble-free. But a Minneso-
ta retiree observed that *. . . the
Four has good pickup and is easy to
start. You never need to pump the
atcelerator to start it.”

Yet a New York restaurateur

Duke Fourk: “Neo passing power on
hills. Or even on flat roads.”
Quality and workmanship satis-
fied the vast majority of Pontiac
G000 owners, with B0.1 percent
marking them good to excellent,
And an lllinois quality control
manager who does not work for Pon-
tiac told us: “As a person involved in
guality, I'm extremely fuzsy about
my cars—to the point of becoming a
pest. | maintain my own cars with

LE is proving to be the best automeo-
bile I've ever owned.

I think Pontine did its home-
work,” he continued, “when it de-
signed and built the §000."

And despite a handful of com-
plaints that the G000 was a little
expensive, an Ohio C.P.A. summed
up most owners' views with these
words: “This car compares very
favorably to imported sedans with a
much higher price tag. 1 received a

countered (also regarding an Iron pride, and | can state that the 8000-  lot of value for my money." L0
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THE FASTEST BOATS ON WATER

(Comnued rom page 957

and decide which to run on race
morning. Since race distance is a
minimum of 1753 miles, it's not just a
matter of determining the course
conditions &t the start, but what
they will be later. and elsewhere on
the course.

For the deep-V offshore boats, the
record iz D0O.5EE mph, according to
APBA. This mark wa=s set by Boh
Nordskog back in 1976 in his Power-
boat Mogazine Specinl, a Cigarette
powered by a pair of Chevrolet
engines he had modified himself.

Hydros, cats lead way

When it comes to outhoards, the
fastest boats listed in the APBA
records are hydros and the tunnel-
hull catamarans that were the fore-
runners of their offshore class coun-
terparts. The current APBA record
holder is Jim Merten Sr., who ran a
Mercury-powered, Ron Jones-built
Modified U-class boat at 136.381
mph over a measured kilometer at
Kaukauna, Wis.,on Aug. B, 1973. Ina
July 156, 1479, race at Chippewa
Fallz, Wis., Jimbo MeConnell main-
tained 102.564 mph for five miles in
an Evinrude-powered Molinari tun-
nel hull. A Johnson-powered Moli-
nari driven by Ken Stevenson aver-
aged 102.678 mph for one hour in
June 197%, at Lake Alfred, Fla. In
October 1981 a European one-way
record of 137.96 mph was set by a Mer-
cury on Lake Windermerg, England.

An outboard record recognized by
both APBA and UIM is 120,269 mph
for the kilometer, set by John F. Ste-
vens running a Mercurv-powered
Lewis-built, 11(M-cu.-in., Hydro-
class boat at Lincoln City, Ore. on
Oct. 24, 1981, This is a professional
racing class; the boats are smaller
versions—in basie hull form—of the
Unlimited-class inboards. APBA
records show that Wayvne Baldwin,
driving his Konig-powered Shadow
For averaged 90817 mph for a
three-lap, five-mile race in Septem.
ber 1876 at Yelm, Wash.

The fastest military vessel whose
speed is known is the Canadian Hoy-
al Navy's Bras d'Or., a hydrofoil-
equipped subchaser. Its speed js an
estimated T knots (B0 mph). The
blue ribbon for the fastest crossing
of the Atlantic last went to the 5.5,
[ited Statex, for its time of 3 days,
10 hours, 40 minutes back in 1952—
an average of 35.6 knots (40.9 mph),
The Queen Elizabeth 2 may be fast-
er, but neither its owners nor the
ritish government are saving so.

Noteworthy sailing speeds
As might be expected, speeds un-
der sail come nowhere near those
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nchieved with mechanical propul-
gion, but they are equally impres-
sive. Timothy Colman's T3-foot, 6-
inch catamaran, Crosabow [f, for
example, was clocked at 36.04 knots
(41.5 mph)over a Hl0-meter coursein
Portland Harbor, England, on Nov,
17, 1880, Designed by Rod MeAlpine-
Downie, the boat carried 1400
snuare feet of sail. Lake scows, in
spite of their name, are the fastest of
the monohull sailboats; a Class A
scow has been timed at more than 30
mph.

For yachts, the fastest over along
distance may still be the three-mast-
ed schooner Atlantic, which aver-
gped 10318 knots (11,9 mph) for
3,013 miles in 1905

Atlantic still tops

The Atlantic's 1905 run was from
Sandy Hook at the entrance of New
York Harbor to Lizard Point, Eng-
land, a trip that took 12 days and 4
hours. This was the record passage
across the Atlantiec Ocean that stood
for 75 years and is still considered
the best time for a monchull sailing
vessel. In the summer of 1980,
Frenchman Erie Taberly made the
same run in 10 days. 5 hours, 14
minutes. His boat was the 54-foot tri-
maran Paul Ricard (see Breaking
The Sailing Speed Berriers, page 74,
July "B1) As so often happenz after a
longetanding record falls, the new
mark lasted just a short time. In
July 1981, another French crew,
headed by Mare Pajot, brought its
61-foot catamaran, Elf-Aquitaine,
from New York to Brest, France, in
9 days, 10 hours, and 8 minutes.

Because long runs give the best
indication of a sailboat's perfor-
mance, some other passages are
worth noting. The fastest Trans-pac
(Los Angeles-Honolulu) race was
won by Bill Lee's Merlin, a 67-foot
gloop, in 1977, Time was 8 days, 11
hours, 1l minute. The fastest runina
maonohull pleasure boat from Aus-
tralia to Cape Horn was made by
Poland’s Chris Baronowski in hiz 45-
foot, 3-inch Poloney: 456 days in 1273,
Alain Colas of France made this run
in37 days in the trimaran Manurera
(formerly the Fen Lwwk [V) n the
winter of 1973-74. Even that is slow
compared to the time of the 244-foot
clipper Lightning, which took only 18
days and 1 hour—back in 1854.

[t was another clipper, Great
Britain's Red Jackel, which set the
record for a circumnavigation of the
globe under sail. Under Capt. 8.
Reid, it made the voyvape in 62 days,
22 hours, in 1854. And, it stopped to
load and unload ecarge along the
wWay.

For selo circumnavigations, the
record is held by Alain Colas in the
T0-foot trimaran Manureva, which
Look 167 days in 1973-74. The Bulgar-
ian George Georgier, starting and
finishing at Havana, Cuba, made the
fastest monohull ran—201 days, 21
hours, 36 minates—in 1976-77.

Sail propulsion is not limited to
watercraft. 1t long has been used on
ice boats, and in recent years on
wheeled “sand yachts.” Because
both types don't have to overcome
the problems of wave-making resis-
tance and skin friction faced by reg-
ular boats, they are capable of much
higher speeds in any given wind con-
dition. But while few wvessels will
attempt to sail in a wind of about 70
mph, John D, Buckstaff did s0 in a
Class A stern-steerer ice boat on
Lake Winnebago back in 1938. He
was clocked at 143 mph! The Guin-
ness Book of World Recorda reports
the official world speed record for a
sand yacht iz 66.48 mph, set by Yves
Nau in Mobil at Le Touquet, France,
on Mar. 22, 1981. However, it is noted
that Nord Embroden of the United
States reached BR.4 mph in his Mid-
night At The Oaxiz on Spperior Dry
Lake, Calif., in 1976,

While the general laws of hydrody-
namics are stich that the lapger the
boat, the faster it will go, small bonts
that can get up and plene on the
water’s surface can attain some fan-
tastic speeds. A windsurfer is about
the smalleat eraft that floats, but
Jaap van der Rest of Holland was
timed at 24.63 knots (268.4 mph) on
one at Maalaea Bay, Maui, Hawaii,
on July 18, 1980.

Rowing records

When it comes to boats that are
rowed, the fastest are the eight-
oared sculls, and the highest record-
ed zpeed for one of these iz 13.46 mh,
the Greinness Book of World Records
shows. This was attained by the
East German crew at the Montreal
Olympics in 1976. However, a team
from the Penn Atlantic Club was
timed at 14.03 mph on the Meuse
River, Liege, Belgiam, in 1837,

On Sept. 12, 1811, the Rev. Sidney
Swann rowed across the English
Channel in 3 hours, 50 minutes.
Gerard d'Aboville of France rowed
acrogs the Atlantic in his 18-foot
Capitaine Cook (Chatham, Mass., to
Ushant, France) in 71 days, 23 hours
in 1980—the fastest crossing by
sheer musecle power. John Fairfax
and Sylvia Cook, both of Great
Britain, rowed from San Francisco
to Hayman Island, Australia, in just
under a year (362 days) in 1971-T2.
The Guinness Book of World Becords
does not indicate if they were still on
gpeaking terms at trip’s end. P



HOW TO FIGHT THE
POWER-ROBBING, WEAR-CAUSING, GAS-WASTING
ENEMIES OF YOUR ENGINE.

Slop them with Matorcralt. We've gol extended tip
design spark plugs that burn away sooty carbon

deposits as you drive. They can actually
improve mileage in normal driving in a
properly luned engine.

Our FL-TA oil filters last longer and
trap more of the abrasive dirt that can
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leading filter. Motorcralts new fuel-efficient oll re-
duces the friction that wastes your gas. And our

batleries fight the cold and heat that
drain precious starting power.

Fact Is. Motorcralt offers you a tull
line of quality products to fight the
enemies of your engine. Motorcraft.
Foar the future of vour car. For sure.
Gel il together —buckle up.
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THE TRUTH ABOUT ROBOTS
(Continued from page 81)

necessary motions by a human oper-
ator. As the operator puts the robot
through its paces, he presses a but-
ton on a handheld teaching control.
At the end of the teaching session,
the robot repeats the movements zet
for it, at the desired speed, over and
over again. In addition, most robots
are capable of storing these pro-
grams in their memories, so that
once taught, any series of move.
ments can be recalled.

The robotic arm used most often in
today's factories comes equipped
with several—usually about five or
six—"degreea of freedom." These
could include:

B Arm sweep: a left-to-right move-
ment of the arm around the base.
8 Showlder swivel: an up-and-down
arm movement st the “shoulder,”
where the arm meets the hase.

B Fibow ertension: an up-and-down
movement of the upper arm along
the "elbow.”

W FPiteh: anup-and-down movement
of the hand at the wrist,

B Yaw: left-to-right hand motion.
B Roll: circular hand motion

Thiz doesn't include the various
movements of the robot's hands, or
grippers, also known as the “end
effectors.” These come In a wide
variety of models, depending opon
the use to which the automation is
put. The most familiar is probably
the clawlike mechanical gripper,
used to grasp parts and tools—and
even these can vary according to
their funetions. For example, a grip-
per may have to grasp a very wide
object, or a lightweight cardboard
carton, or even something as fragile
as n neon tube, If the manufacturer
needs the robot for only one basie
task, such as welding or spray paint-
ing, it may be less expensive for the
machine to be permanently fixed to
a blowtorch or sprayer as its end
effector. Other popular end effectors
include vacuum cups for handling
sheets of pglass and other thin
materials, and electromagnets for
high-speed pick and place. A robot
can also change tools in mid-job,
using special snap-in attachments.

Industrial robots such as these
have become full-fledged members
of U8 assembly lines. A tvpical
welding robot now costa about
$25,000 and is expected to pay for
itself in three to five years, prompt-
ing more manufacturers to warm to
the idea of investing in intelligent
automation. The prime factor be-
hind this sudden increase in interest
is not 8o much the growth of practi-
cal robotic manufacturing as the
realization that we are being sur-

166 POPULAR MECHAMICS

paszed in our use of this new tech-
nology by our competitors—predom-
inantly Japan.

It is by now a well-kriown fact that
Japan has welcomed the industrial
robot with open arms. |t presently
employs some 14,200 robots (as com-
pared to the U.5. igure of 4,700} for
uses which range from factory work
to traffic direction. Maost of this lead
has been attributed to Japan's
greater cultural acceptance of the
robot in workplace.

However, U.5. robot manufactur-
ers are now intent upon taking up
the slack. While Japan boasts some
40 robot manufacturers to Ameri-
ca's 30, the latter insist that the U.5.
firms still hold the lead in innova-
tion and expertize. Corporations
such az IEM and Westinghouse,
together with universities such as
Mew York State's Rensselner Poly-
technic Institute and the Carnegie-
Mellon Institute for Robotics in
Pittsburgh, are joining with Unima-
tion and Cincinnati Milacron to
produce robots that are more pro-
duetive, intelligent and, not inciden-
tally, cost efficient.

Twoof the more prominent entries
in the new generation of increasing-
ly sophisticated robots are Cincin-
nati Milacron's T® and Unimation's
PUMA robots. The T? is the basic
industrial robot made more capable:
1t can work on a constantly moving
assembly line, for example, and can
be proprammed to do several tasks
at once. In addition, its “abort and
utility’”” modes allow the T9 to act as
itz own physician when something
goes wrong. It can disconnect the
part it's working on without damag-
ing it, while searching its own sys-
tems to find (and sometimes correct)
the problem.

Worker-size robot

Unimation's PUMA robot was de-
signed in concert with General Mo-
tors in order to solve a problem basic
to today's industrial robot: size. The
typical robot weighs some two and a
half tons and takes up a great deal of
space. Thus, the cost of buying such
a machine must include not only the
robot itself, but also adjusting the
factory to fit the robot, The pint-
sized PUMA, on the other hand,
comes in models weighing as little at
7H pounds, and can fit in the space
once occupied by & human worker.

At the other extreme, a Scottish
engineering firm called Lamberton
Raobotics recently developed what it
believes to be the world's largest
free-standing, mobile robot, capable
of lifting 1.8 tons. Other new robots
include Westinghouse's new series
TOO0 syatem and 1BM's latest, the
RS 1. The former is a welding robot

which can detect any deviation from
the weld groove and immediately
correct itzelf. The RS | was designed
for precision assembly. It not only
includes sophisticated sensing abili-
ties but uses a new programming
language, AML, which IBM callathe
waorld's most advanced.

Senses such as sight and touch are
the new frontiers upon which to-
day's robots are venturing. The old-
er industrial robots (those designed
10} or 50 years ago) were, in essence,
blind, deaf and without any real
gense of touch. They accepted limit-
ad input from their immediate, real-
time environment and could only
know what they had been pro-
grammed to know, without being
capable of determining whether a
Jjob had been done correctly. Howev.
er, if that same robot could see what
it was doing, or somehow feel the tool
that it was holding, its efficiency
could be multiplied a hundredfold.

Primitive sight

Actually, primitive forms of sight
have been in use in factories for sev-
eral years now. A camera suzpended
above an assembly line can do a
quick check of the passing products,
and any defective parts are blown
off the line and into a refuse bin. But
we have already surpassed this.

The problem in ereating a robot
that can “see” rests in transiating a
video image into terms simple enough
for a computer to follow. A robot is a
sophisticated tool attached to a com-
puter mind—it has no innate mech-
anism to process visual data.

Instead, it uses a special computer
called a digitizer. A television image
is broken down into its most basie
form, a series of dots called pixela—
picture elements. Each pixel is then
aszigned a value, according to the
brightness it represents. For exam-
ple, a dark object might be made up
of pixels valued at 10, while a bright-
Iy lit background would have a con-
siderably higher rating.

In order to simplify things fur-
ther, the computer is now given a
certain threshold value for the ob-
ject. In other words, if a pixel falls
below that threshold. it will be
assigned a value of O; if it registers
above, a value of 1. Thus, the image
haz been translated into the binary
language that is the basis of comput-
er thought.

Of course, the above iz only the
foundation upon which modern ro-
botic sight rests. Mechanisms such
asg the General Motors Comsith can
identify a part on a moving assembly
line and relay the information to a
robotic arm, which picks up the part
and places it in its appropriate bin.

Seientiats are now finishing work



on what is known as the “bin-picking
problem’ —picking one specific item
out of an assortment. (It's an easy
task for a five-vear-old human, but

an enormous problem for a robot.) ; . are e = £
They're alzo experimenting on vari- " er 10 4.% =
ous means of providing three-dimen- ' h - - or O 4.9 ore, get a
sional sight, such as binocular vi- - set-counaine A

sion, and utilizing laszers to relay e e =
visual information. ) at $40 G

A close second on most manufac-
turers’ lists of desirable robotic abil-
ities is touch, in the form of proxim- : b W
ity and tactile sensing. Proximity & .
sensing is just that: determining o \ :
how elose or far an object is lrom the ) ' 0\ Ty o
robot's hand. For example, if the
robot’s “fingers™ are magnetized, it . o=
may be able to zenze how close a ' ]
metallic object is from its grasp sim- "
ply by measuring the level of attrac-
tion. Tactile sensing is more com-
plex: By using sophisticated sensor
devices, including piezoelectric 9
materials, robots are slowly becom- S
ing able to “feel™ what an ohject
weighs and how firmly it can be
grasped. _

The list of robotie improvements . REMO
on the drawing board is almost end- l ' ]
legs. Such attributes az voice recog- -
nition—so the robot will stop if its . ]
boss tells it to—and manual dexter- -
ity are being developed.

As the vears pass, robots will

indeed come closer to the ideals we
have all come to expect, but there's
no reason why they will ever resem-
ble us physically. Manufacturers
hope that in a decade or so, robots
will be eapable not only of doing a
job, but alse of figuring out more
efficient ways of accomplishing it.
The totally roboticized factory is
still far bevond ocur reach, but the
experiment has been tried in Japan.
Technically, it succeeded, but at toa
high a cost to be practical.

Those scientists whose imagina-
tions wander toward the stars fore-
see a time when fully independent
robots will mine precious ores in the
asteroid belt, send the refined met-
als back in roboticized ships, and use
those same metals to build their own
robotie replacements. And coming
back to Earth, Unimation's Joseph
Engelberger is so optimistic about
his product that he has commis-
sioned his engineers to develop the
first practical household robot.

However, the household robot is
the exception, rather than the rule.
Today’s robots, for the most part.
are neither cute, clever, nor human-
oid—nor are they meant to be. They
are, instead, measures of our desire
to free ourselves from unnecessary
labor, and measures of our ability to
do so, ™
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FREE WATER
and plenty of it!

TAP THE LIFETIME SUPPLY
OF FREE WATER IN YOUR
OWN BACK YARD

Drill your
own wall
and save
hundreds
of §5%,

THIS MAN IS DRILLING A WELL
in his own backyard for less than 173 the
cost of hiring a commercial well drifler.
Thousands of home owners are now
drilling their own wells from 50 to 200 feet
deep! YOLU can join them in saving good-
bye lorever to expensive. chemical-
tasting city water! Forget about droughts!
lgnore summertime water shortages!
Write or call today lor our FREE in-
formation package incleding the book let
“HOW TO DRILL YOUR OWN WELL™,
There's no obligation—ACT NOW!

DEEPROCK MANUFACTURING CO.
Opelika, Alabama 36802

CALL TOLL-FREE
1-800-821-2280
(Ask for Extension 196}

Cail anytime ncluding Sundays
o clip coupon and mad TODAY!

186 Anderson Road
Dpelika, Alshama 36802

Plgage mal your frea wformation kil

Print Mama

Acdrass

Ciny Saie Zip

[l Fm in & fhurry! | have enciosed §1.00, Rush the
FREE informaton package by FIRST CLASS

MAIL
183 DeapiRocs Mig Co
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PM'S LONG-TERM CAR TESTS
{Continuved from pape 32)

and semitrailing arms, coil springs
and a stabilizer bar in the rear.

Toyota's suspension engineers
have dialed over 3° positive caster
into the front end, s0 you get a fan-
tastically stable, straight-ahead feel
from the rack-and-pinion steering,
with excellent centering. The sus-
pension is taut, just shy of stiff, in
fact, and you kind of thump over tar
strips and bumps in the road. But
there's no wallowing or unnecessary
motion with this car. Instead, vou
get the feeling that you're not just
rolling over the road, you're smash-
ing it flat and there is no obstacle
you ean't overcome. [t's a tremen-
dous feeling of security.

Take no prisoners

One night, we found ourselves in
the wilds of northwest New Jersey
after a business meeting. [t was late
and we wanted to get home. We
kicked the Supra awake with a twist
of the key, gave it its head and made
a take-no-prisoner: run down to the
Jersey Shore. The route was mostly
twisty two-lane blacktop and it was
raining. We pressed on, at mostly
illegal speeds, in safety and security.
It was a To-mile trip. We were home
inan hour. Not toomany cars sold in
the world could have made that trip
at those speeds. [t's a tribute to the
Supra that we didn't once feel pres-
sured or insecure.

5o, 18 all perfect with the 1982 Celi-
ca Supra? No way. Like all cars, the
Supra has its weak points. The tires,
for one thing, could be upgraded.
Yes, they're adequate and got us
through anything we put to them,
But the Bridgestones on our test car
are not the most responsive tires in
the world and feel squishy in hard
cornering situations. If vou order
the GT model (our test car is the lux-
ury DL version of the Supra), you
get wider 225/60R14 tires that are
more performance-oriented than
the skinnier skins vou get on a DL.

Other bones of contention: The
ignition key is difficult to remove
from the ignition leck, which itself is
awkwardly positioned.

The left-hand stalk pushes for-
ward to activate the high beams.
Only slight pressure is needed, 2o it’s
difficult to use the directional sig-
nals at night without inadvertently
flashing the highaz, Drivers ahead
think you're trying to flash them out
of the way.

The radio on-off switch is a push-
button type, rather than ew/cew on-
off type, which is undesirable in a
moving vehicle, Any car movement
while yvou're adjusting volume and

you turn off the radio. Besides this,
the controls themselves were de-
gigned for midgets. They're way too
small.

In a couple of areas, our Toyvota
test car is not up to the quality stan-
dards one would expect these daysin
a luxury Japanese car. The super-
duper radio system in the Supra
plays mostly static. No amount of

Both the front and rear wipers conked out
on the Toyota at exactly the same time.

fiddling with the radio or equalizer
can remedy the problem.

Also, on the morning of a freak
April blizzard in the northeast, our
test car's front and rear windshield
wipers and rear defogger conked out
simultaneously. Luckily, we were
still in our own driveway warming
the car up. So we got into our own
“old technology, poorly built” Amer-
ican car, [t started right up, the
windshield wipers worked perfectly,
and we pushed on through the bliz-
zard into New York City. So much
for the myth of imported car reliabil-
ity.

General Toyota, in Woodbridge,
N.J., fixed the wipers under warran-
ty, but not the radio. A service writ-
er there told us that almost every-
one who has bought a Celica Supra
has complained about the radio stat-
ie. They offered to remove the radio
to attempt a fix. But we passed and
decided to live with it instead. We'll
let yvou know if it gets better or
worse.—Joe (ldham

5.0-liter Mustang

This is our final report on the 5.0-
liter Mustang and, frankly, we're
really sad to see it go. By the time



you read this, the car will have been
returned to Ford's press pool,
prepped and sold off for a bargain
price through its dealer network. We
really hope the lucky dog who ends
up with the car treats it right
because we've gotten to be quite
fond of the beast,

For the record, the car has accu-
mulated 86800 miles, consumed four
quarts of oil and yielded 14 mpg in
city driving and 21 mpg in highway
driving. The only service it has
recelved: The o1l and the filter were
changed, a new air filter was
installed and the plugs were pulled,
checked and reinstalled. The color
was good and the gap still within
SPeCs.

The mechanical breakdown list is
brief. The cigaret lighter packed up,
probably due to overuse by crazed
nicotine addicts. The rake adjust-
ment knob on the passenger's side
seat fell off, But 10 minutes of fid-
dling with 2 needlenose pliers fixed
the problem and it hasn't recurred.
A rattle developed at around 8,400
miles in the driver's side window.
The rattle only happens when the
window is wound eompletely down
and yvou hit a moderately severe
bump at above 40 mph.

The only item that needed replace-
ment was a left side front turn sig-
nal lens which disintegrated after
hitting a deer late at night in the
Pennsylvania hills. Considering the
closing speed, we were surprised at
the minor damage to the car. Unfor-
tunately, the same could not be said
of the deer,

Thoze are the unadorned mechan-
ical facts about the Mustang. To say
that it's reliable, as powerful as yvou
could want, and comfortable, is an
understatement. Bul what have we
found that we'd like changed? Here,
the list is a bit loenger than the
breikdown list.

We'd ask Ford to erank more steer-
ing effort into the wheel and less
effort into the clutch. My left ealf is
now roughly twice the size of my
right one. We would also throw out
the Fairmont/Continental steering
wheel and get something smaller,
thicker and sportier looking to
match the car's performance. Like
perhaps the base Mustang steering
wheel.

Lastly, we'd ask Ford to drop its
top-of-the-line TRX suspension
package and replace it with a pack-
age desipned around the super
Goodyear NCT radial. We've driven
cars with both, and the NCT tire
makes for better handling and stick-
ier road-holding.

With these changes, a car which
has already achieved the status of &
cult ohject would he propelled into
the ranks of superstar. Yes, the boss
is back.—Tony Asrenza

Pontiac 6000

Because we've been concentrat-
ing on wrapping up the results of a
couple of other long-term test cars,
we've only accumulated 1,434 miles
on our Pontiac 60040, Up to this point,
rezults have not been reaszuring.

The delivery of our car was
delaved because of “several me-
chanical problems,” according to the
FPontiac man, including a breakdown
on the delivery trip from Detroit to
New York. The car then had to be
brought back to Detroit for a fix. So
far, we haven't been able to deter-
mine what “several mechanical
problems"” included. When we find
out, we'll let you know,

Since we've had the ear, it has per-
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NOW, EVEN
BETTER!

Buck Kmives’ criginal Folding Hunter for nearly
20 years has stood as the standard of quality
against which imitalors are measured.
Refinements m details and matenals during its
lifespan have made the famous Folding Huanter
a constanily improved knife. And now, Buck
proudly announces the first major addition 1o
this proud line since the Ranger, The alknew

FINGER-GROOVED FOLDING HUNTER
AND RANGER, TOO! (Models 110G & 112G)

For those who prefer the exwa fesling of gnp, the
extra sense of knife control, these beautifully-
engmeered fnger grooves are the answer Stop
by your favorite store, see for yoursell More
importan!, handle these beauties, You'll
probably fall in love at first sight. ©h, if
you prefer the waditional Buck Folding

Hunter, don't worry, we're still
handeczafting those, too! Either
way, remember, without the
Buck name on the blade,
's noka Buck

Knifel 7

Send $2 for new Buck
Custorn Enives Catalog

Free Bookler!

“Knife Know-Hew "
Depr. FM-282
PO, Box 1267

El Cajon, CA 82023

BUCK

KNIVES

Famous for holding an edge!
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To Honor the 200th Anniversary of the

American E

€

on the U.S. Great Seal
Limited Edition

Commemorative Belt Buckle

Plated with

Shimam smaller
thia sl

O June 20, 1782, the Comtinental Con-
gress ofhcially designated the American
Eagle as our national emblem o appear
on the Greal Seal of the United States.
From the earliest days of the republic, the
eagle has graced U5, coins and currends
as the embodiment of American power
and pational pride.
Buckle Will Not Be Produced
After December 31, 1982

Merwe, to honor the 200th anmiversary of
the ¢agle on the Great Seal, International
Monetary Mint's master craftsmen have
created a Commemorative Collector’s
Buckle, to be produced in a limited edi-
tion — plated with pure sibver, with a
laver of 24-karat gold hand-applied to the
surface of the eagle and the rim. Each
buckle must undergo three hand-finish-
ing processes and pass four separate in
spections before being frdirodally fand-
embozsed with its own serial number and
approved for shipment. And, o protect
the inlegrity of this limited edition. the
dies will be destroved at the end of this
200th Anniversan: year.

FOR CREDIT CARD ORDERS, CALL TOLL FREE 1-800-345-8502

In Pa. call | -800-662-5 180

Each Buckle Permanently Registered
Each indiwidually numbered buckle
will be permanently registered with the
fame of 113 original owner in the Offcial
Archives of the International Monetary
Mint. It will be delivered Lo you in a Spe-
cal Collegtor’s Presentation Case.

Wear this authentle Commenioralive
Collector’s Buckle a3 a striking fashion
accessony and an unmistakable svmbal of
your love for vour county, Then, hamd il
om to become a treasured family heirloom
as well. Of course, your satisfaction is as-
sured by our unusual Unlimited Money
Back Guarantee,

The Sooner You Order
— The Lower the Serial Number
You Will Receive!

Since Registry Numbers are assigned to
each order ag it is received, we strongly
urgde that you order promptly. fo receve
the coveled lower numbers thal are
still available. (Limit: tove i5) buckles per
order.)

Internatisns! Menetary Mine s gn oalepenent agericy noe
afibuided wilh Els 01 & Minr s aiy Jesoesmimneng agemsy

e — ————— —— — — T — ——— — — —

[ international Monetary Mint, inc.. Dept BF-06

350 Pike Aoad, Huntingdon Yalley, PA 13006

Flease send me ______ Silver plate and 24-

Karal Golo American Eagle Commemorative Belt

Buckie(s) as indicated Delow:

[ On= American Eagie Commemorative Beit Buc-
ke oney §19.95 & $1.00 shipping and handfing

[] Sawe §6 — Two buckles just 535 plus 81 ship-
ping & handling

[T] Save $13 — Threa Buckles [us $50 post paid

[C] Save $30 — Limit of Five Buckles just $75 post
paid

Enclosed is §

[Pk P, pibasen a0 6% Salea Tn )
L
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PM'S LONG-TEAM CAR TESTS
{Cortinued from page 165)

formed flawlessly. It also has a very
high level of fit and finish quality,
something that American cars have
come under some criticism for in
past years.

Other initial impressions are that
the fueliinjected, 2.5-liter Four is
quite spritely in performance and
rather miserly on gas, although you
won't take home any trophies with it
from Drag City. Like most GM A-
body ears, our Pontiac 6000 rides
smoothly and quietly and the han-
dling prowess is quite high. We'll
give you more details on it in our
next report.—Joe GHdham

Plymouth Horizon

After clocking 5,819 miles on the
2.2.liter Plymouth Horizon, we've
finished our testing and returned
the car to the manufacturer. It's
another car we were reluctant to
give back.

Az Auto Editor Tony Assenza
wrote in his 3,050-mile report (page
89, June "82), ". .. the 2.2.liter engine
in onr test ear powers aut the Hori-
zon with brisk acceleration. Zero to
60 happens in 10.9 seconds, shifting
the automatic manually. We've sur-
prised many so-called sports cars
with the Horizon's excellent perfor-
mance and handling."

The Horizon's brisk takeoff satis-
fied even the younger (and heavier
footed) members of my family as we
took turns at the wheel.

Superb all-around wvisibility and
the stable, sure-footed handling
produce a high level of driver confi-
dence: You're sure nothing can
sneak up on you, but even if it does,
you know you can drive yvour way
out of a bad situation.

My few complaints can only be
called nitpicking: The fuel gauge
seems stuck off in a dark corner of
the dash, behind the spokes of the
wheel, and I'm not really fond of
having air and heat controls off to
the left side of the dash where a pas-
senger cannot reach them.

In his earlier report, Teny Assen-
za wrote that he got 22.3 mpg on a
long trip and averaged 21.7 mpg
overall. | wound up with a 20.3 mpg
average.

The only real problems any of us
found during the entire test were
few, The front spoiler fell off as Tony
Aszzenza pulled into a parking lot.
That was at 2,664 miles. And at 2,834
miles, he had to add two quarts of oil
during a gas stop. Nothing more.

Would 1 be happy with a Horizon
as the family car? Sure. It's fun to
drive, roomy and holds up very
well.—John Linkletter



Filters come in all shapes
and sizes and are used in
everything from go-karts to
spacecraft. But in each in-
stance, they have one criti-
cal function: to remove im-
purities. Take away those
filters and it's only a matter
of time before any mechan-
ical wonder comes to a

inding halt, choked by
gnn accumulation of debris.

In the human body, liv-
ing filters—the kidneys—
rid the blood of wastes and
excess water, helping to
keep that magnificent ma-
chine in a stable biochemi-
cal state. When kidney
function is lost, some form
of artificial blood cleans-
ing, called dialysis, must
be used or the patient
dies.

For years, the conven-
tional treatment for kidney

Completa kil {(above) for Continuous Ambulatory Periteneal
in-hospl

Dialysls can replace

failure has been the mas-
sive artificial kidney ma-
chine. But recently, scien-
tista have developed a new
system, called CAPD, for
“"Continuous Ambulatory
Peritoneal Dialysis.” This
process costs obout half
that of conventional dialy-
sis, is less traumatic to the
body, requires lar less time

\

BAG IN FILL
POSITION

Sterile {luid drains into bottom of peritoneal cavity from eleval-
eod bag: citer It absorbs wastes. ths fluld Is dralned out.

tal machine for kidney patlents.

and can be done at home.
This is good news for the
more than 49,000 pecple
who now need dialysis
treatment to live.

To undergo CAPD, the
patient has a small, flexi-
ble catheter surgically im-
planted into his abdominal
cavity. A plastic bag con-
toining a sterile sugar and
salt solution is attached to
the catheter and held up,
so the fluid can drain, by
gravity, into the bottom of
the abdominal cavity.

Then, the catheter is
clamped off, and the bag.
which is still attached, is
inlded into a compact rect-
angle and stored in a pock-
el or ingide the user's cloth-

Waste products in the
blood, normally removed
by the kidneys, are natu-
wally drown through the
peritoneum, the semiper-
meable membrane which
lines the abdominal cavi-
ty, into solution in tha ster-
ile fluid. The peritoneum
thus acts as a filter, doing
the work of the kidneys.
After about four hours, the
bag is placed on the floor,
the clamp is released, and
the impurity-laden fluld is
drained off.

Young dialysla patlent dem-
onsirates use of CAPD kit. Bag
is kept in pocket after intre-
duction of sterile fluid into the
peritonsal cavity.

& new bag of solution is
attached and the process
begins again. It will be
repeated four times each
day. This may sound cum-
bui eoch bag
change takes only about
half an hour, and patients
are allowed to get a full
eight hours of undisturbed
gleep at night.

"The entire exchange
process is painless, and
patients quickly become
accustomed to the pres-
ence of dialysis fluid in the
abdomen,” explains Dr.
Steven Alexander, director
of the CAPD program in
Portland. Ore.. and a lead-
er in adapting the proce-
dure for use in infants and
small children.

CAPD is allowing chil-
dren who were once con-
fined to hoepitals ta live at
home. attend school and
engage in sports, includ-
ing swimming, that would
otherwise be impozsible.
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Airborne octopus -

It resembles a huge, steel-
tentacled octopus that's
gone berserk. Actually, the
strange machine shown
here and on this month's
cover is an eight-rotor heli-
copler, a prololype for
what could be the world's
largest, most powerful fly-
ing crane. The exciting
new concepl, unlike any
present heavy-lift cargo
copter. is the work of Dr,
Igor Bensen, whose com-
pany. Bensen Aircraft
Corp. (Box 31047, Raleigh,
N.C. 27612), manulactures
the renowned little home-
built Bensen Gyrocopter,
Why the eight rotors? It's
a matter of simple arith-
metic. The maximum prac-
tical lifting capacity of any
single rotor—no matter
bow big—is limited to
about 20 tons. To increase
lift, you must add rotors—
in Bensen's case, many.
His eight-rotor design, al
20 tons per rotor, will have
a potential payload capac-
ity of 160 tons—enough to
carry two of the Army's
mammoth new 58-ton M-1
battle tanks, with plenty of
liit to spare. (The current
aerial cargo-lift record is
44 tons, held by a twin-
rotor Russian craft.)
Bensen's initial etfort,
however, is more modest:
The eight rotors in the first
version planned will lift 5
tons each, or a total of 40
tons. The “"luselage" is
merely an unsophisticated
framework of criss-crossed
beams. looking much like
a tic-tac-toe grid, with a
rotor at either end of each
beam. In the full-scale pro-
duction model, the pilot
and controls will be en-
closed, but only by a rudi-
mentary cab similar to
those on farm equipment.
Thera's nothing lancy to
add weight and expense.
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Proposed eight-rotar helicopter lifts 40 tons, has
paylood potential of 160 tons. world's largest.
Simple. gridlike design keeps cost low, Inset
shows how rolor is driven by two sngines.

LLY
TWIN EMGINES

TWIN ENGINES BELT-DRIVE ROTOR
THROWGH DOUBLE-SHEAVE PULLEY

Because of this bare-
bones simplicity (the rotors
are the only aerodynamic
elements in the entire
craft), projected cost is
low - loss than half that of
a conventional helicopter
possessing a comparable
capability.

Even more surprising
than the eight rotors is the
fact that each set of blades
iz powered by two engines,
making up a total of 16
independent powerplants.
Each pair of engines drivea
its rotor shaft through a
simple belt-and-pulley ar-

rangement with overrun-
ning clutches, like those on
a kid's go-kart (see inset
drawing above). If either
engine quits, the rotor will
continue to produce lift,
providing backup redun-
dancy for safety.

Cruising speed is delib-
erately limited to 80 mph,
eliminating the need for
costly streamlining—the
airframe is what pilots call
“reagl dirty.” Synchroniza-
tion of controls for the eight
rotors and 16 engines—the
big trick—iz done auto-
matically, though details

Scaled-down prototype in first test fight. Trickiest job: coordinating 8 rotors. 16 engines.

on just how this works are
predictably being kept a
secret.

Bensen plans to market
his giant skyhook in sepa-
rate modules, cach con-
sisting of a two-rotor sec-
tion capable of lifting 10
tons. Any number of sec-
tions can be joined togeth-
er like Tinker Toys to
produce an aerial crane of
virtually any capacity. A
radical departure? Well,
for Bensen, not really. Al-
ter all, his tiny, one-man,
build-it-yourself Gyrocopt-
er also comes in pieces.
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Another iceberg try

lceberg-towing schemes cropped up
a few years ago (see World's Biggest
Moving Job—Icebergs!, page 47, Jan.
‘78), but the few actual attempts
made with conventional apparatus
proved difficult beyond imagination.
Now, an Illinois inventor thinks he
has the answer: Do it with bubbles.
His recently granted patent covers a
low-cost method of transporting an
iceberg from one location to another
in a body of water. And you don't
even have to board the iceberg or
push or pull it physically.

The process revealsd in Patent
4,320,889, awarded to Anthony C.
Mame of Arlington Heights, is tfo
release billions of air bubbles under
one side of a floating iceberg, atfect-
ing its center of gravity and pushing
it in the opposite direction. One or
more ships can supply the com-
pressed air, and the tubes may be
anchored to the iceberg by spikes
and cables.

Throughout the ages, Mamo says.
lcebergs have been knmown as
sources of fresh water 1o aid sailors
in distress. And in arid or desert
countries, plants experimentally wa-
tered with melted ice have increased
yield.

In addition, the glacier-formed
floating mountains often drift into
North and South Atlantic shipping
lanes and fishing grounds, endan-
gering navigation,

iy ICEBERG MOVES
- AWAYT FROM

AESEARCH
VESREL

/ BUBELE WaLL
& ., —_—
£ - 3 i

BUBBLE GRID

/ CABLE AND
AIR LINE

Boom with bubble-releasing grid 1s poaltioned bensath lceberg toward one slde.
Releass of billlons of compressed air bubbles couses berg to move away from bubbles.

MNow an independent inventor with
a dozen of his own patents issued or
pending, Mamo was formerly o stoff
scientist at the Borg-Warner Re-
search Center in Des Plaines, IIL,
ond obtained 115 patents for that
company. His iceberg research in-
cludes review of an international
conference on iceberg utilization
held under sponsorship of the Na-
tional Science Foundation at Ames,
lowa, in 1979.

While conducting his tests—with
small models—on the effects of sa-
linity, he noted that air bubbles
apparently insulate the ice wall and
reduce the berg's melt rate.

Inventor Mamo made a number of scale |

tests of bubble movement process. Photo
shows pattern emerging around a block of
ice, which moves to the rght.

Meantime, back
at Boeing . . .

What was reported more
than a decade ago as the
ultimate in U.5. military
heavy-lift copters is still
alive, according to its de-
velopers, Boeing Vertol's
XCH-62 was designed as a
means of landing troops
and supplies in areas
where no major port facili-
ties are accessible. But the
B9-foot ship (with 92-ioot
rotors fore and aft) would
also have civilian uses: It
could oif-load 35-ton con-

tainers or taxi over and
straddle cbjects 14 feet
high. Yet another military
version would have a long-
range, low-drag fuzelage
to carry tanks and vehi-
cles—plus medical evacu-
ation capabilities. A ci-
vilian version might carry
225 passengers.

Work continued on a pro-
totype until 1975, when the
XCH82 was mothballed
because of budget cuts. At
that point, the airframe
was 90 percent complete.
All major components ex-
cept for the transmis-

sions, huge and complex
gearboxes, had been buill
and tested. Im Bl
NASA funded a $732.000
project to complete the
transmission hordware

and overcome the upscal- |
ing problems of current
copter technology. Flight
tesling is slated for mid-
decade.

Bowaing's

-lift eniry awecits final transmisslon hardwars. |
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Sky stovepipe
The Darth Vader object at
right may not be flying
to your defini-
tion, but the U.S, Army has
aiready trained thres inex-
perienced men to operate it
competently. It's the Wil-
lams Aerial Systems Plat-
form (WASF) prototype,
built by Williams Interna-
tional of Walled Lake,
Mich.

Unlike some previous
one-man vertical life de-
vices proposed to the mili-
tary. this one is powered
by a small turbofon en-
gine, not a rocket.

The system can supply
up to 600 pounds of thrust,
depending on the ambient
tem . and it has the
potential to fly for half an
hour at altitudes of up to
10,000 feet.

The pilot has only a
throttle, plus handgrips
that help to comtrol the
WASP's attitude. "You just

have to feel it." says test
pilot Robert Courter, who
also told PM that vertical
flight skill in the device,
once learned, tends to stay
with you. "It's like riding a
bicycle.” he explained.
Leaning the WASP a few
degrees in any direction
causes it to translate (not
fly, strictly speaking, since
there is no lifting wing) in
that direction, while re-
maining in the leaning po-
sition. Maximum speed—
while maintaining alti-
tude—is about 60 mph.

SRR
Transporiation

Second maglev

tested in Japan
The magnetically levitated
body run at the soclaimed
record speed for trains—
over 300 mph—by Japa-
nese enginears in 1979 was
really nothing more than
a scaled-down locomotive
with a special fairing over
the engine (see Beyond The
Bullet: Japan's New Train
Shoots For More Speed.
page 95, Apr. '80). But
racently, a {wo-car train
prototype was tested over
the Jopanese National
Railway's facility at Miya-
zaki. It exceedod 186 mph

on the 4-kilometer track.
The geometry for levitg-
ting the two-car prototype
is completely different
from the T-shaped track on
which the record was es-
tablished. It is raised and
for running in a
U-shaped guideway. that
has magnetic coils laid on
the bottom and both sides.
Current which is induced
into these coils as the train
passes converts them into
electromagnets with the
same polarity as those car-
ried on the train. The mutu-

The first full-scale. two-car

levitated train had initial test recently af the Jopanese

maguetically
National Roilroad's facility in Miyozaki. The train hax hit 186 mph on a Z.5-mils track.

al repulsion forces so gen-
erated supply both friction-
free levitation and guid-
ance along the track.

The linear synchronous
propulsion system is acti-

vated by magnetic coils on
the sides of the guideway.
Each of the magnets on the
rain is attracted by a
guideway coil of opposite
polarity that's immediate-

BonY ! AUXILIARY GUIDE
WHEEL
SEATS
[ _ GROUND
AR SPRING | i COIL FOR
. PROPULSION
| — ARD
UNDERF RAME GUIDANCE
‘:"* %
i : ]
' | =n &
Iy | SUPERCONDUCTING
GROUND COIL  ayxiLIARY MAGNET
FOR LEVITATION sUpPORT  EMERGENCY LANDING
WHEEL SHOE

Editor Aokan Nalsem

Coninbusrs Linda Freedman, Shel Gol-
lagat. Teshsala Honda ('WFF Photesl
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Crosa section of MLU-001 test vehicle shows positioning of mag-
natic colls, as wall as the suspension and emergency systema.

ly ahead of it, and simulta-
neously repulsed by the
coil it has just passed.

The successiul testing of
a two-car (MLU-001 series)
vehicle nearly 70 feet long
and weighing 10 tons indi-
cotes the Japanese fovor
the U-shaped guideway as
the system for commercial
development, This geome-
try may require employ-
ment of electrical braking
systems, as well as emer-
gency mechanical suspen-
sion {see drawing).

Some engineers claim
the energy required for ma-
glev systems is economi-
cally prohibitive, Yet the
maintenance costs for the
latest (wheel and rail)
high-speed trains in Eu-
rope are known to be run-
ning far chead of projec-
tions. And a no-contoct
system would elimi-
nate roadbed wear.
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NRI shows you how to service

mowers, garden equipment,
snow blowers,
chain saws, outboards,
les and more.

Then shows you how to start . {=%

and run your own business.
1f you're for independence. .. for
extra income in your spare lime...for a pro-
dudtive retirement career...then look into the
NRI home-study course in Small Engine Re-
pair. [1s 2 great way to get your own full- or
part-time business with a minimum of in-
vestment and problems. And there's plenty of
room for trained people.
Learn at Home
in Time
No need to quit your job or
travel to night schoal. NRI trains you
right al home. You learn with “bite-
size” Jessons thal show you how to
service almost everything that uses
small motors. And you learn at your
COMVENience,
Train on 5 HP Engine
As part of the NRI Master
Course, you get a brand-new, 5 HP
Tecumseh commercial engine o train
on. You learn to troubleshoot, do
tuneups, even tear down for valve and
ring jobs. You learn using professional wools
like 2 complete wrench set, inductive
tachometer, volt-ohm-miliampmeter,
overhaul equipment, and more.
Choice of Two Courses
There's the 30-lesson Basic Course, con-
centrating on the lucrative lawn and
equipment business. The 45-lesson Master
Course has it all, adding lessons on chain saws,
mopeds, outboards, light industrial equip-
ment, snowmobiles, and even motorcycles,

Rxclusive Factory Training
mmmmrghrmmm.

5 HP engine, all these
professional tools.

lu'lgﬂ!-ﬂ;ehm

your Master Course includes Eve intensive days
of optional training at the Tecurnseh Factory
Service School. Here, you'll work with master
technicians, getting first-hand experience in
subjects like solid-state ignitions, transmis-
sions and transades, engine leandown, two
and four eycle carburetors, troubleshooting,
and more. All designed to prepare you for
SLICOSS,

serviee work
for hardware stores, lovn garden shops.

No Salesman Will Call

Our big catalog tells all the facts, no
ﬂhﬁmn w;}i ever bother you, Each 'Imn.

piece of equipment, each day of the
factory service school is described in detail
‘Take the first step toward running your own
life and send today. If postage-paid card has
been used, write 1o address below,

Be your own boss with your own

small-engine repair business.

Other income opportunities from NRI.

Air Conditioning /Refrigeration/

Ilenin% with Solar Techno
Covers residential srd mmmm
fields, ncluding lessons on solar heating, heat
pumps, ete. Complete with professional tools, in-
cluding top-grade vacuum punm, sysem analyzer,
tubing and joint tools, leak detector, and mare.
Electrical Appliance Servic

Good appliance people are hard to find. NR1
trains you for vour own full- or part-time business
fixing everything from toasters t» microwaves and
refrigerators. Includes professional wols and
instruments.

Auto and

hquﬂimm: mmm
any place he wants. NRI trains you at home

from headlight to rear bumper with pro todls
included. Approved by Richard Petry, NRI auto-
mative consubtant.
Buil Construction
Save up 1o 50 building your own home,

et a better job, even start your own contracting

busines. Covers everything from foundation 1o
rafters with practical projects emphasizing
energy-efficient construction.

NRI Schools
MeGraw-Hill Continuing
; - Education Center
il |

l'."" 3939 Wisconsin Avenue
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wrong with our S-10. The V6 is =o
erowded under the hood that even
regular maintenance requires a sur-
geon's dexterity from fairy-size fin-
gers. And at $10,166, it was §1,000 or
$1,600 more than similarly equipped
trucks from Japan, even though the
imports have to pay a 2b-percent
surcharge. We'd spend the extra
money because we like the S-10
$1,000 better, but it's hard to justify
on a strictly economic basis.

Ford Ranger

There's mnothing prissy about
Ford's Ranger. The thing is de-
signed and built like an F-100, right
down to the Twin-1-Beam front axle,
It's a little smaller and more eco-
nomical, but just as rugged. The
Ranger has the largest cargo vol-
ume in this group, as well as a 1,600-
pound load rating and double-wall
bed. You can picture it 15 vears from
now, rockers rusted out, a dent in
the hood and one sagging rear
sprimg, still hauling calves to town
without complaint, It's that kind of
truck.

This resemblance to the inde-
structible F-100 is obviously inten-
tional. Not only is the chassis “big
truck tough,” but unless yvou see a
Ranger parked next to a full.size
Ford pickup for scale, you can't tell
which iz which. Even the interior is
styled like that in an F-100. But
there is a difference: the engine. The
Ranger is by far the least powerful
of a not very powerful lot.

To be fair, it was the only pickup in
the test supplied with an automatic
transmission, but even so, its little
Pinto-derived, 2.3-liter, four-cylin-
der engine simply doesn't have the

guts to haul a 2,500-pound truck plus
a 3/4-ton payload.

If you want to know what we
thought of the Ranger, when it came
time to take pictures of a truck
jumping through the air, our drivers
unanimously selected the Ford. “It's
the only one that won't break,” said
one confidently.

Sure enough, the Ranger ab-
sorbed terrific punishment and was
still the gquietest, most rattle-free of
all the next day. That prompted one
tester to recite an old saw from the
Model T days: “ A plece of tin, a piece
of beard, a little gas, you've got a
Ford." He meant it as a compli-
ment.

Dodge Rampage

The Rampage really belongs in a
gports car test since it's more fun to
drive than just about any two-seater
you can buy for under $20,000—its
performance will simply blow you
away. If vou need a truck for driving
rather than hauling, this is the
one.

The 2.2-liter, [ront-wheel-drive
Rampage is by far the fastest of this
group in the quarter-mile, not to
mention faster than most two-liter
GTs. It has the second-best brakes
and, at least when shod with sticky
Firestone HPRs, will claw its way
around a skidpad and through a sla-
lom course as fast as any vehicle you
care to name, Porsches and Ferraris
included. Lining it up against these
mini-pickups was like shooting fish
in a barrel,

How come the Rampage is s0 good?
Well, a combination of things. The
Rampage is carved out of the hot
Charger 2.2 coupe, one of the perfor-

mance surprises of the past year.
But the Rampage wheelbase is 7.6
inchez longer than the Charger, a
happy accident which improves.the
ride and handling, while leaving
room for a 5.5-foot bed and half-ton
load.

The Rampage cab is that of the
Charger 2.2, cut off behind the front
seats. This means you get the typi-
cally deep-dished Omni steering
wheel, uninspiring dashboard and
wohbbly shifter, but a pleasantly spa-
cious interior with pgood vizibility
and comfortable bucket seats.
Tucked behind the seats there's
even a full-width package shelf that
will mccommodate briefeazes and
amall overnighters, It's the next
best thing to a King Cah.

Nobody would really buy a Ram-
page as a strictly working truck—
the bed’s too short even to carry a
single motoreyele. But you can carry
light lumber or flats of plants in the
back, while giving Porsche drivers
fitz on the way home from the nurs-
ery. The Rampage is even beautiful-
ly styled, as sleek and contemporary
as a cruise missile, It's the El Cami-
no of the "80s.

Datsun King Cab
The way it worked out, our group
of test trucks divides neatly into
three categories: the down-sized
“intermediate” 5-10 and Ranger;
the “car-truck” Rampage, VW and
Subaru; and the Japanese “mini-
pickups.” The Datsun won the “Jap-
anese” category, largely on the
strength of its unigque King Cab.
What's most surprizsing about the
King Cab is that no one else has cop-
(Prease turn 1o page 180)
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[ Themost
e-opening day

of your lije

he day was so long ago, it may be blurred  same insatiable hunger for new information,
by the years. new 1deas and new ways to understand the
Was it a day as gray as the clouds or was it a ageless mysteries around them and the
day as gold as the sun? And exactly how long uncharted depths within them.
ago wast? The more innovative their lives become and
It's difficult to say. You were, after all, only  the more sophisticated their technologies
a child at the ime. And yet, you experienced a become, the more they seek out ideas on every
moment like no other moment in your life. conceivable subject from arts to sciences and
Suddenly, it was as if the world were in your  from politics to economics.
hands. But there was no clap of thunder. There Does 1t surprise you that they depend on
was only silence, for you were alone with nothing  magazines more than they depend on any other

more than a printed page when you made an sources of information for those precious
awesome discovery: you cowld read. breaths of fresh air we call ideas? It doesn't
The words and sentences were simple surprise the magazines of America. Today, they

enough, and even though they came slowly at are more successful than they have ever been,
first, the wonders of storybook friends suchas  because they are more challenged and more
Alice, Dorothy and Christopher Robin were rewarded by their readers than ever before.
just around the corner. There are more than 10,000 magazines

So, as time went on, were countless writings across America today, and while no two of them
to move your mind, tug your heart and capture  are quite alike, all of them have one thing in
your imagination, for the power of the printed common. |
word had become forever yours that day nearly They know that the essence of a magazine is
a lifetime ago. And the more you have made to go deeper than the clamor and clutter of daily

it yours through the years, the more it has events, to strike a unique chord with its
changed the way you have lived and learned readers, and to touch them, one by one, with
and hungered for more. insights and inspirations that will open their

Americans by the tens of millions share the eyes again and again.

Nothing opens your eyes like a magazine.

This message is one in a series from America’s magazines.
\ © 1982 Magazine Publishers Association, Ing. 775 Lexington Avenue, Sew York, N.Y. 10022 /
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DETROIT PICKUPS
{Continued from page 178)

ied it in five years. As any pickup
owner knows, the ¢ne drawback to
these versatile vehicles is the ab-
sence of a safe and waterproof place
to store small personal items—the
equivalent of a back seat. That's
what the King Cab gives you: 7 cu. ft.
of priceless inside storage space,

Otherwise, the Datsun is rather
anonymous. At 38800, ours was
priced right in the middle of this test
group. And at the track, it finizhed
in the middle of the pack in every
test except the slalom, where it was
asurprising second behind the Ram-
page. At 24 mpg, even the fuel econ-
omy was smack dab on the median.

One tester said, “Nothing roused
me about the Datsun, one way or the
other—it's reomy, reasonably well
built, crisply styled and, since the
basic chassis has been in production
for ages, pretty thoroughly de-
bugged. But it has no personality."
As another wrote, though, “The
King Cab makes this the mosat versa-
tile in the group, and for that reason
mlone, one of the best.”

Volkswagen Pickup

For the way most people use a
pickup, the $8,225 Rabbit is one of
the better buys in this group. While
not exactly feisty, ita fuel-injected,
1.7-liter gBs engine 'zipped it to
fourth on the drag strip, just a whis-
ker behind trucks with a 500-ce to
1,100-cc advantage. It was third best
in braking and slalom. second on the
skidpad and with 31.4 mpg, 4 mpg
more frugal than the next best
truck.

The bed iz double-wall construc-
tion—unlike any of the Japanese
truckse—and ecan handle 1,100
pounds in a six-foot length. And
because of itz front-wheel-drive
chassis, it has excellent traction
even on slippery surfaces, some-
thing that lightly laden, rear-wheel-
drive trucks are not noted for.

Unlike conventional pickups, the
Rabbit, Rampage and Brat also
have one-piece bodies rather than a
separate cab and bed, which tends to
keep them rattle-free. Our VW was
tightly and nicely built, and the boxy
Rabbit styling has held up surpris-
ingly well over the vears. As one
tester put it, "There's nothing you'd
want to change.”

The Rabbit is a blast todrive hard.
The handling is wonderfully predict-
able, though the inside rear wheel
likes to lift off the ground in hard
cornering, The steering is light and
precise, the shifter is decent, and as
one tester said, “It's like a slot car—
fun to drive.”

If the VW Pickup is so wonderful,
how come we ranked it fifth? Size.
The interior is 50 cramped that even
our smallest test drivers com-
plained, while the six-footers barely
fit at all. It's a shame, because to
enlarge the cockpit would mean
designing a whole new truck. And
this one is pretty good now. It just
needs to be let out at the seams,

Dodge Ram 50

The Mitsubishi-built Ram is, as
one of our testers wrote, “a mini-
pickup, not & car-truck or miniature
truck.” In other words, it's a typical
Japanese pickup, though more so-
phisticated than the others. We liked
quite a few things about it. The basic
styling is very clean and modern.
The big, 2.6-liter, Silent Shaft Four
is smooth and powerful, and the
chassis is pretty well balanced,
though very “trucky."” The interior
iz nicely conceived, though the typi-
cal Japanese bucket seats lack lum-
bar and side support, and the steer-
ing wheel iz too cloge to your chest.

The Ram was third fastest in
acceleration. The brakes were guite
poor, however, and while the REam
finished in the middle of the pack in
our handling tests, its high center of
gravity, over-assisted steering and
slippery Bridgestone tires make it
not much fun to drive. Moreover,
that big engine sucks up a fair
amount of gas and makes a lot of
noise, as well as horsepower.

The Ram has the second largest
interior, and fourth largest cargo
volume. It's also available in a ¥-ton
package that has the fourth heavi-
ast load rating. In other words, the
Dodge Ram is & truck, not a car. It's
the closest of all the imported trucks
to the 5-10 and Ranger in perfor-
mance and utility, but not nearly so
refined. The price is a significant
21,500 less than the American duo,
but asz one of our testers so nicely
summed it up, “This is your basic,
no-frills mini-pickup ... nothing fan-
cy, but it gets the job done."

Isuzu P'up

Most people don't know that the
“all-new" Chevrolet 3-10 iz actually
an Isuzu P'up with a different body.
Even the 5-10's standard 1.9-liter
gasoline engine is built in Japan.
Theoretically, this should mean that
the P'up is as good a truck as the
winning 5-10. And in many ways, it
is. The big difference is Chevy's
optional V6, which cures the P'up’s
one major weakness, [t's slow as
molasses running uphill in Decem-
ber,

Our Pup wasn’t last at the drag
strip; that distinction belongs to the

{Fimase kirn to page 182)
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automatic-equipped Ranger. But it
would be slower than a four-speed
Ranger, which makes it the least
powerful of these minis. On the oth-
er hand, it has very good brakes, and
was hampered in our handling tests
by really awful bias-ply truck tires,
With comparable tires, the P'up
would handle as well as the 3-10,
Where the P'up wins is in practi-
cality. Qur 7.5-foot-bed Isuzu has
the greatest cargo volume except for
the Ranger, and at 1,680 pounds, the
highest load rating of all. The interi-

(Confmued from page 180)

or volume is also the largest, unless
you add the Datsur’s 7 cu. ft. behind
the seats. And at 27.4 mpg. the Plup
is second only to the VW in frugali-
ty.

The Isuzu's styling, inside and
out, is the best of this class: thought-
fully sleek, with restrained details.
The long wheelbase gives it the soft-
est ride in the group.

Subaru Brat

Some of our testers thought the
Brat was “cute,” “fun to drive,”
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“elassy,” and “best in the test.” Oth-
ers found it “overdone,” “not fun to
drive,” “too small” and “antigque.”
Averaged together, it all consigned
the Brat to eighth place in our over-
all ratings.

The Brat is so clever it's over-
whelming. It's the only vehicle in
the world in which you can switch
from front-wheel drive to four-wheel
drive—high or low range, yet—
while on the move, at any speed up
to 50 mph, simply by pulling on a
lever, It also has the only T-roof that
clips open like a pair of gull wings, ot
that lifts out completely.

“Cute" and "sporty” are the words
that keep recurring in regard to
both exterior and interior styling,
and drivers of most sizes thought
that the interior was comfortable,
though a snug fit for six-footers. The
bed is a snug fit for cargo, too. The
Brat is competitive with other car-
trucks for cargo space and load rat-
ing, but you really can't carry much
back there due to the two seats
bolted to the bed.

At the track, the Brat was third
from the bottom in acceleration and
braking, last in the slalom and aver-
age on the skidpad. However, it did
have the third best fuel economy,
25.7 mpg from its raspy, 1.8-liter, flat
Four.

Most impressive of all, the Brat's
$8,008 price tag—including four-
wheel drive, Halo Twin Roof, top-
line trim, spoke wheels and excellent
radio—was the cheapest in the test
except for our stripper Mazda B-
2000. That wins it the “value for
money"” prize, hands down. The rea-
son for this low price is simple. While
other imported trucks carry a 25-
percent import duty, Subaru has
convinced the 11L.S. government that
the Brat is a passenger car, because
it has two plastic bucket seats per-
manently mounted in the open bed.
Subaru, like the Brat, is surpassing-
ly elever. But it's not clever enough
to make it a really useful pickup.

Mazda B-2000
The Mazda B-2000 iz the least
expensive truck in our test, a whop-
ping $2,600 less than the 5-10. But it
alsoisn't nearly as well appointed as
the others. The lesson is age-old: If
you want a fancy truck with a high
profile, you have to pay for it. IT all
you want to do is haul a load, the no-
frills Mazda is plenty good enough.
Mazda invented the “sport truck™
a decade ago, with the diabolically
fast, Wankel-engined pickup. But
the Wankel is long gone, replaced by
a two-liter Four that one tester
(Please hur o page 184)




INGENIOUSLY
SIMPLE, NEW
DEVICE -
STOPS
BASEMENT
FLOODS
WHEN

FLOOR DRAINS
BACK UP

It's called STOP-IT. It's the first really ef-
fective and practical answer to that com-
mon household horror, basemant sewear
drain back-up. STOP-IT is 50 simply de-
signed, anyone can (nstall it in min-
utes. so0 effective. you'll wonder what
took so long to invent it. In t lab
tests have proven the STOP-IT Anti-Back
Flow Valve can withsland at least a len
foot head pressure in a two inch stand
pipe without leakage. This is farin excess
ol normal basemenl sewear ling
pressures,

STOP-IT is made of HIGH DENSITY
POLYETHYLENE, a material so tough, it
is almost indestructible. It cannot be da-
maged by chemicals or solvents general-
ly used in the home. (Even glue won't
slick 1o i)

HOW IT WORKS-(LIKE A FLOAT)

The valve A floats up or down with the
water level in the trap C. If the sewer
backs up, or your washing machine,
dishwasher or garbage disposal causes

a termporary back up, the water rises in
the Irap and the valve closes against the
seat B sealing the drain tight. The

valve seal contains a closed cell neo-
preng "0 ring gasket, 50 even the light-
ast pressure will seal the drain, When the
waler recedes in the trap, the valve
opens automalically...s0 you'll never see
that yukky sewer water!

BOY SCOUT MOTTO (A SMART IDEA)
Being prepared isn' too dumb. Maybe
you've never experienced a sewer back
up, but if ever you have any ideas about
using that valuable space i your base-
ment — like finishing a Rec Room or put-
ting down or even wood floors...hold
it! sider the risk and the cost if your
sewegr does back up-even once! (Plus
the smell and health hazards). Chances
are too, that your homeowners insurance

ly won't cover that kind of flood-
ng, Common sense says STOP-IT is the
cheapest, most effective kind of insur-
ance you can gel. Why chance all that
mess anyway, when for a few dollars you
can prevent it from happening 50 easily.

VALVE
SEALS DRAIN
AS WATER

RISES...

INSTALL STOP-IT IN MINUTES -

THEN FORGET IT!

The rugged construction and simplicity of
the STOP-IT valve means you'll never
have to bother with il Aboul the only time
you might remove it would be to get ac-
cess to the sewer ling, All that takes is 1o
remove the two screws in the drain cover.
Everything is attached to the cover. It's
thal simple! STOP-IT won't clog up, ei-
ther. The drain holes will not permil entry
of materials larger than the valve-to-seal
clearance, so it can't get plugged up.
Also. all the parts are slippery smooth 50
waste won't stick 10 it (excep! the floor
surface of the cover which has a no-slip
texture for safety).

STOP-IT is sized 1o fit all average floor
drains. Drain cover sizes are usually ei-
ther 3" or 6%° in diameter. STOP-IT
comes in both sizes. Since we introduced
STOP-IT through retail stores in limited
areas, the stores have been unable to
keep them in stock. 50 we decided o of-
fer it to a national markel through these
ads. One look al the unil and pecple real-
ize what a great ideail really is. (Naturally
we've protected it with U.5. and Canadi-
an patents),

OUR 30 DAY RETURN POLICY

We're very confident thal once you gﬂt
your hands on STOP-IT, we won't be able
o pg,r it away...but if for any reason, within
30 days of receipt you decide you don't
want il, just repack it and send it back.
We'll send you a complete refund of your
purchase price, no questions asked, We
ship direct to you by UPS. Due to sales
volume and order processing time, ex-
pect a 2 to 4 week wait after ordering.

”

BACK PRESSURE
FROM G‘EWE R

IN TRAP ‘”

| T

HOW TO ORDER STOP-IT...

First, measure your drain cover acrossils
center. Then check the correct size/
choice box. Mail your check or money or-
der to the address listed below. VISA or
MASTER CARD purchases are also wel-
come. [Just fillin the required information
in the space provided.) Note: if your
home has more than one floor drain il's
important to equip them both.

STOP-IT comes complete, needs no as-
s&mbk. Just instaflation thal takes min-
utes. A selof special screws are supplied
to replace those on your present drain
cover, il needed. ET&P-JT is warranled
for a full year against defects...so don't
wail for that f to happen. Protect your
hame a%:u'nst sewer back ups. Order
STOP-IT now. For each unit enclose
$19.95 plus $1.00 Shipping and han-
diing. Minnesota residents please add
5% Sales Tax. (No CODs)

[]5°SIZE [] 6% SIZE (CHECK ONE) #
No, units Amt,

ordered Enclosed

VISA [ | MASTERCARD [ | EXP.DATE /

CARD
NQ. F it it b b e bt

NAME

ADDRESS

ciTY

STATE Fald
RIVERVIEW PRODUCTS COMPANY
6800 Shingle Creek Parkway,

Minneapolis, MN 55430
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wrote "“feels like the handbrake is
alwayz on.” It's also quite noisy,
with lots of vibration and drum-
ming. But that's in keeping with the
Mazda's old-fashioned feel through-
out. [t's the only vehicle in the Maz-
da line which hasn't been totally
modernized within the last few
years, and it's desperately over-
due.

On the other hand, the B-2000 has
been in production for so long that
it’s totally debugged, The paint and
panel fit are typically excellent Maz-

{Contnued from page 782

da, the interior ia nicely laid out, if
plain, and the styling is unpreten-
tiously clean, As one of our testers
put it, “This is your basic Japanese
pickup. It has no standout features,
but also no major flaws.” Said anoth-
er, "What you see iswhat you get—a
track.”

Toyota SR-5

The Toyota is pleasantly styled,
perfectly aszsembled and sure to be
long-lived. It will handle a %-ton
load, and has one of the largest car-

@FUEL SAVINGS

Increases MPG by
reducing wind resistance.
@IMPROVED HANDLING

Reduces body lift while
controlling cross-wind buffet,

INDY PROVES THE NEED
FOR AERODYNAMICS...
KAMEI PROVIDES THE PRODUCT

Wind tunnel testing provides the proof
Kamei spoilers provide...
SEASY

INSTALLATION

Hardware, mounting and painting
instructions included,

@S5TYLING ENRICHMENT

Sculptured lines combining

form and function.

—— 4
I_ MOW...Send 3100 far Coleful catalog Send 33.00

go areas of any of these trucks. But
the steering is vague, and much too
light. The shifter iz notchy, and the
seating position uncomfortable. The
engine is very rough, and the ride is
“"sarly buckboard.” It's like & mini-
pickup from 10 vears ago.

At the track, the SR-5 was one of
the fastest in the quarter-mile, as
befitz itz large 2.4-liter, overhead-
cam engine and five-speed pearbox.
But the brakes are so bad, they're
literally dangerous, stopping from
60 in over 200 feet. The handling is
quite good on a smooth test track,
and the fuel economy average. But
the S8R-5 is another “no-frills" pick-
up, and not wvery enjovable to
drive.

Jeep Scrambler

The Jeep is as specialized in ita
own way as a Formula One car,
which doesn’t suit it for too many
other tasks. The 5-foot pickup bed of
the Scrambler is the smallest of any
truck, though it does carry a ¥-ton
rating. And you can't buy a Jeep
withaout four-wheal drive. As one wit
aaid, “If vou need to carry a very
heavy telephone booth tothe topofa
mountain, then the Jeep's the truck
for you."” .

There's been lots of publicity
about Jeep rollover problems. Well, it
is faster than a Brat through a sla-
lom, and only a tick behind the Jap-
anese trucks. On the skidpad, it beat
the new Ranger, as well az three
other trucks. Realistically, the cen-
ter of gravity is very high, and an
experienced driver has to work hard
to drive it near the limit. You could
get yourself in trouble with a Jeep,
sure enough.

This is not an efficient vehicle. It
weighs 3,600 pounds—imore than
most full-size pickups—and with its
optional 4.2-liter AMC straight Six,
returned an embarrassing 13.5 mpg,
even when locked in two-wheel
drive. Despite the big engine, it was
slow in acceleration, and our test
driver wrote “Deadly!" after the
Jeep results in the braking test,

Like a Harley-Davidson, it's old-
fashioned, crude, noisy and slow, but
Jeeps have a perverse macho image
that still turns heads. There's a
stone-axe mythology about the Jeep
that's still potent in this era of
cruise missiles, and they're surpris-
ingly popular in certain quarters,
One tester wrote under “features
you particularly like": “resale, val-

— R BANAES] | Stz et e e we. | ue.” That says it all. "
— autoextras | wa
e Produced by the PM Auto Dept.
300 Montowese Ave. fi YU Mok Tayice
North Haven, CT 06473 ! as mmm‘f—ﬁ
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Pis ATTENTION:
i Owners of
= Wet/DryVacs

Convert your Wet/Dry Vac into a Carpet Cleaning Machine!
Combine the Bissell Extraction Kit with your wet/ dry vac and gel professional
looking cleaning results al a fraction of the cost. Works just like tal
machines you are familiar with, This great ¢ Imn:rtg nw!hm IS NOW yours

- FOR ONLY 35497

SUCT @N |
immediately pulls

out licuid & dirt.

CONVERSION KIT

Includes wand, nine-inch suction foot with spray, nwzle. e
six-foot flexible 50-foot hot water hose, anda ) AVAILABLE AT LARGER STORES
quart bottle of Faﬂr in-Ona Uarjw! Formutas 7 1 : . THROUGHOUT THE UNITED STATES



DIRECT FROM
U.S. OPTICS

QUALITY SUNGLASSES
AT FACTORY PRICES

Each pair features: Impact
lanases » i-lmdm—nhnd'?ohdud
lansoes * Hardened matal frames =
No non-sense antes.

FREE — limit Hmaumly dnh.l:a velour
lined case with sach pair

ordered (a $3.00 value), Cmgslﬁmln
accepted. Dealer inquines invited.

HGTICE.Don'thhahdhy

mﬁ:mnlrlmﬂ Qjﬂﬁ" To make
Iunrou the best, order now and if
patigfisd

raturn for
:ﬂuﬂ-ﬂhn days.

S, 798

®

=

World Famoua Pilet“s Glassas
Thase precistan ight glasses am new
avgilable ko ihe pabshe for only 37.9% H you
could buy them slyewhoere, they'd prabably
cost you gver 520.00 #20F availabla in gold
or miver immes. A §20.00 valus onky 3795
Two pars for 31400

Only
$9.95

Avistar Teardrop Flight Glassss
Flaxible cable temples. #8304 gold fama
only, A 33000 value only 3599
2 pair lov 1800,

Profsssional Driving & Shooting Glassss

Wide angle ambar lans bnghiens vinbiity.

B30 gold frame only. A $30.00 valus aaly
$14.95 2 pasrs for $2800

Dopt RIS PO Bon 14308, Atiants. Geargis
HI:n.nrd ®and Eap Il.mun

Cradit card cunlomen plass
GUANTITY | MODEL & GOLD | SILVER | PRICE
0P
I0A X
%00 X
Add Posiaga, Headling, end Insursnse
5100 par pasr
Tatal

Credit card arders may call | 4042520703

Visa o8 Manter Charge 8 Esp Date
Hams

Addrass

City Siate Lip

FREE case with each palr.
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widths or plain boards you finish
yourself. Among the many makers
are Stanley, National Manufactur-
ing and Knape & Vogt.

The great advantage of this type
of system is its flexibility. You're not
locked into a fixed arrangement, as
with a rigid bookcase. You can add
shelves at any time, rearrange them
to suit changing needs, and lift them
out for easy eleaning. By using three
or more standards, you can stagger
shelves at different heights, creat-
ing dramatic display niches for pic-
tures and decorative ohjects. Special
angled brackets also let you add
sloping racks which are ideal for
maps, games, magazines and over-
size books.

Prefinished shelving

Prefinished shelving, marketed in
many stock sized from 8x24 in. to
12x72 in., is an ideal choice for use
with adjustable shelf standards. It
comes in both =olid colors and such
wood grain finishes as walnut, pecan
and butcher block. Most surfaces are
melamine, which looks good and
stands up very well to cleaning. For
extra-long shelving, Weverhaeuser
offers particleboard planks, either
plain or prefinished, in stock widths
up to 12 ft. long.

In putting up shelf standards,
there are a few cautions to observe.
The parts of one system are general-
ly not interchangeable with those of
another make, so be sure that all
your fittings are of the same make
and that the manufacturer offers a
full line of additional fixtures for
future needs.

To ensure that your shelves are
level, don't just measure up from the
floor or down from the ceiling—nei-
ther may be perfectly true. Instead,
use the leveling method shown in
the photographs.

For good support and appearance,
shelves should slightly overhang
the bracket at each end—3 to 4 in.
for short shelves, 6 to 8 in. for long
ones. When attaching a bracket to a
standard, be sure it locks firmly into
the slots. A light tap with a hammer
Iz usually needed to seat it securaly.
A loose bracket will pop out the
minute you put a load on it. Finally,
shelf standards are only as strong as
their fasteners. See the section on
wall anchors (page 188) for tips on
choosing the right type for your
installation.

Ready-made shelf units

If you prefer the look of all-wood
shelving with ready-made conve-
nience, there are several types to

choose from. Flair Fold, for instance,
sells solid-wood shelves with match-
ing wood wall brackets in five styles
to harmonize with Tudor, colonial,
early American, provincial and con-
temporary furnishings. The brack-
ets have slotted metal inserts at the
back that simply hook over screws
turned into wall anchors. The same
brackets can also be attached to
wood standards to tie several
shelves into a single unit. Heavier
mantel-type units are available, as
well,

Free-standing shelving in natural
wood is sold by Sears, Montgomery
Ward and similarly large retailers.
These easy-to-assemble, twist-to-
gether units consist of prefinished,
walnut-stained, hardwood shelves
with matching legs, spacers and dec-
orative finials. The sections simply
screw together without tools and
can be built up to any desired height,
depending on the number of shelves
and spacers you use.

Another ready-to-install system is
Closet Maid's Space Builder line of
wall-hung fixtures made of vinyl-
covered metal rods. These have an
open, grille-like look, are easy to
keep clean and come in brown or
white. Shelves and racks of various
shapes and sizes can be combined to
create a custom storage system in
any space.

Perforated hardboard

Masonite's versatile Peg-Board,
widely used for storing tools, sports
equipment and other gear, can also
serve as the basiz for a flexible shelf
system. Metal shelf brackets, made
to hook intoe the prepunched holes in
hardboard, are available in 4- to B-in.
lengths and can take prefinished or
homemade shelving boards.

While the brackets are not de-
gsigned for extremely heavy loads,
they'll handle most common house-
hold items, are readily adjustable in
the l-in.-spaced holes, and can be
combined with the many other Peg-
Board fixtures to provide an almost
endless variety of storage arrange-
ments. While the standard panel size
is4 %8 ft., many hardware stores dnd
home centers sell half and quarter
sheetzs for do-it-yourself conve-
nience.

The panels are easy to put up, but
must be zpaced at least % in. away
from the wall to provide clearance in
back for the fixture hooks, On large
sheets, this is best done with furring
strips around the edges and horizon-
tally at 2-ft. intervals in between.
Small panels can be mounted with

{Please hun io page 188)
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can PHY OFF ...

This One Low-Cost Power Tool—

PLANES to tesired Thickness...

MOLDS ail popular Patterns...

—All at once or separately. . . All By Power Feed!

mmcmmmmmrmarmmmmnunw
From the Day It Amives... the Planer will make and save you
money. With shortages and inflation driving lumbear
high, this versatile power tool quickly pays for itself by easily con-
verting low cost rough lumber into high value finished stock. In
mmmmmmmqmmm door and window
mqufwm lar patterns. Cther
rators are making cases for mndiwp“ ather clocks. furniture,

bed slats, su stakes . . all kinds
of miiwork. i

Bullt For Pros. .. Priced For Home Crafismen. .. it is enginesred
and bullt to industrial standards, but factory-direct selling keeps

the price low. Handles tough oak and walnut as aasily as pine, and
80 Ilit{ﬂnb to operate even beginners with no experience can
use

Does The Foley-Belsaw Pay? YOU BET!
READ WHAT OWNERS SAY:

A Good Investment ® Robert Sawyer, Roseburg, Oregon: "'/
believe that the Foley-Belsaw is the best investment | ever
made. I"ve been a planer man for years and am now retired.
The Foley-Belsaw has carned me 350,000 extra income in the
puast efeven years.”

Pays For liself: » R.5. Clark, Springficld, Ohio: "7 bought a
batch of walnut in the rough, and after planing it on the
Foley-Belsaw I figured up the money I saved. It was enough
to pay for two-thirds the cost of the Planer, It really does a
More Than Expecied ® Stephen Schultz, Orangeville, Penna.:
*“This machine pays for itself by making money out of scrap
boards. It iz a very well built machine and I cosfess if is more
than | really expected for the price. It does everything you say

it wilf"
- . . And Foley-Belsaw Is The Choice Of ssionals;
I recommend Folev-Belsaw Planer-Molder-Saw as

the most wsefil shop tool any craftsman could own.,
We use one every day in the Workbench model shop,
and couldn't get along withogr it

JAY HEDDEN — Editor WORKBENCH

You Toke NO RISK! The Planer/Molder/
Saw I+ Backed by Our Exclusive 100%
Guarantee of Satisfoction:
= “Try the Foley-Belsaw in wour shop for a full 30-
Darys and put it 1o work lor you. Give il a thorough
test and make |t prove that it can do everpthing we
say I will . use it just as much as you wani. Then if
vou are nof completely satishied, just send B back
and we'll returm every penny pou seni. And YOU are
tha sole pudge! There are no questions asked
there are no fAne print "use’ charges. Our flat
guarantee is that YOU must be 100% satisfied or
yﬁu ot yolir man-n,- back™

Ger FREE

Oook wirh

facrs and

Wil derails ——————

- RUSH COURON TODAY!

. ACT NOW!

Coupon
Brings
Full Details!

[0 YEB, pledse semd me the nu:.t: Booklet
thai gives me complere facis aborl your
Planer-Molder-Saw and full details o how |
can gualify for a 30-Day Free Trial right in my
own shop. | understand there is No Obliga-
tion oad that Mo Salesman will call,




MAKES

THINGS

WORK

BETTER:!

BELT-EASE®
BELT
DRESSING

Long lasting, crystal
clear, clean bell
dressing gives extra
traction and life to
automalive V-bells
and all drive belts on
appliances, blowars,
snowmobiles, and
power equipment.
5.5-0z. aerosol

h'---n.= race o il

h‘u""-u i ¥

LOCK-EASE®

GRAPHITED
LOCK FLUID

Keeps all locks work-
ing smoothly year
‘round. Seals out
moistura, prolecis
against Ireazing and
rust, Freas frozen
and stuck locks.
3.5-0z. aerosol with
snorkel; 3.4 oz, can.

LITH-EASE®
WHITE

LITHIUM
GREASE

An all weather
grease for auto,
farm. marine and
shop use. Preferred
because of jts
superior 1ilm
strength plus waler
and heat resisiance,
LITH-EASE pro-
vides axcallent lu-
brication and rust
protection. 16-oz.
asrosol; 1-1b, lub;
1%a-0z. tube.

ALL WEATHER
SE

e

Avaliabie wheraver fing automolive
and hardware products are sold.

American Grease Stick Co,

omid

Muskegon, Michigan 49443
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commercially available spacers or
with special standoff wall anchors
that come with a %-in. collar.

Shelf clips and tracks

Adjustable zhelves in cabinets,
bookcases and built-ins are often
more convenient than fixed ones
end can actually be even easier to
install using commerecial hardware.
One system consists of thin, slotted
metal tracks called pilasters. Small
metal clips snap into the slots to sup-
port the ends of shelves at any
desired height.

Pilaster strips come in a brass or
nickel finish and are installed in
pairs on each side of a cabinet or oth-
er enclosure, They can be surface-
mounted or, for a neater appear-
ance, can be recessed into shallow
grooves. Once the tracks are in
place, any number of shelves can be
installed at any levels,

Where you need only a few inches
of adjustment up or down, you can
use individual shelf clips instead of
full-haight trarks. These are amall,
L-shaped metal hangers that are
merely pressed into Yi-in. blind holes
bored in the sides of a wood enclo-
sure. Like pilasters, the clips are
arranged in pairs to support the
ends of shelves, with the holes
spaced 1 in. apart in vertical rows to
permit height adjustment.

Which wall anchor?

Nearly all wall-hung shelves, ex-
cept those screwed directly into
studs, will need some kind of wall
anchors to hold them solidly in place.
On plasterboard and other hollow
walls, the simplest and easiest to use
are plastic sleeves that are tapped
into small pilot holes. As a screw is
turned into a sleeve, it forces the
sides to expand and wedge firmly in
the wall,

Plastic anchors come in =zeveral
sizes, taking screw sizes from No, 6
to No. 10. In general, the larger the
anchor, the more it is able to hold.
Instructions on the package tell you
which size secrew Lo use with each
anchor and what size pilot hole to
drill. As a general working rule, use
the largest anchor that your partic-
ular shelf hardware will accommo-
date.

Plastic sleeves can be used in solid
plaster as well as plasterboard, but
are not intended for masonry. Here
yvou need lead sleeves, called expan-
sion shields, that are made especial-
ly for brick and concrete. Like plas-
tic sleeves, these come in several
sizes and work by expanding as
screws are turned into them. You'll

need & star drill or carbide-tipped
masonry bit for boring their pilot
haoles.

For heavy loads in hollow walls,
you have two choices—toggle bolts
and expansion anchors. Both work
by pripping the back side of the wall,
providing a locked-in clamp that
can't pull looze. Toggle bolts have
spring-loaded legs on a threaded
bushing. The legs compress as
they're ingerted in a pilot hole, then
spring open behind the wall to lock
the bolt in pldce.

Such fasteners are ideal for henvi
ly loaded shelves, especially those
suspended from a ceiling, where
sleeve-type anchors would pull out.
But they do have one disadvantage.
Onece installed, the bolt can't be
removed or the toggle will fall off
inside the wall. Thus, you have to
attach the bolt to vour shelf bracket
before inserting the topgle in the
wall. This can be difficult where you
have several fasteners that must be
lined up and inserted at one time.

Expansion anchors, familiarly
known as Molly bolts, are also
designed for heavy loads. They have
a alatted sleave that evpands as the
bolt is tightened, forming a spider-
like clamp behind the wall. Unlike
togples, the bolt can be removed
without the sleeve falling off, per-
mitting the anchors to be installed
before you attach your shelf brack-
ets,

One caution, though: Expansion
anchors are sold in different barrel
lengths to suit specific wall thick-
nesses. Because the sleeve must pull
up snugly against the back of the
wall, you must buy the right barrel
length for your particular wall
thickness, There are three common
sizes: ¥ in. long for walls Y to % in.
thick; % in, long for % to 1% in.; and
1% in. long for 1% to 1% in. ™

SOURCES—SHELVING AND
SHELF HARDWARE

Closed Makd Corp., Clarson Internatonas, Box 304, Dcalas, Fla
36T

Flair Fold nc, 15 Caumans Rd, Essl Farmingdals, N.Y
11735

Hirgh Co., B0S1 North Central Park Ave., Skoie, (Il B0076

Knape & Yogt Manutaciuning Co., 2700 Ok Industrial Or.,
Grand Rapics, Mich. 48505

Masonde Corp., 28 Morh Wacke: Or., Chacago, Il 60606

Momgomary Wand, Ona Monigomery Ward Plaza, Chicags,

. BT
Matonal Manufactunng Co., Bon ST7, Sterking, Il 61081
Pluswond Inc.. 1145 Cshivosh Ave., Oshikosh, Wi 54500
Quaker Industnes Inc., B0 Mchilan, Antioch, I, BOOGOZ
Cuinn Progucts Inc., 1695 Elmburst Ad,, Elk Grows Villags, 1L
BOOOT
Sears, Rosbuck and Co., Sears Towee, Chicago, 1. 60684
Solar Haidwane Corp., Box 525, Taylonwla, Miss. 397168
Specalty Co., 2358 Universty Ava., 51, Paul,
Minn. 5&114
‘Staniey YWorks, 1685 Lake 51, Mew Baain, Conn, 06050
Bear Expansion ndusiies, Ris, 32 Mountaimeie, MY
109453
Stewl City Corp., 190-200 Mendan P, Yourgssoen, Ohao

44501
Weyerhsouser Co., 2525 South 3368, Federal Way, Wash,
28002

Zirpon Inlmmational inc, 475 Vanded Way, Campbell, Cald.
P ]



YLS, YOU CAN!

In these days of soaring prices and eroding dollars PM Magazine is pleased to present
these six great shop items you can build yourself. There’s something here for every man
who knows how to use tools. BUILD THEM YOURSELF from Popular Mechanics diagrams,
illustrations, easy to follow plans.

] kS

1 CLASSIC WORKBENCH - fiere's
the classic European workbench every wood-
worker dreams of m these plans,
you can buifd this lor fess than
half the cost of ¢ factory-made version. Ours
is fashioned of mﬂe Io give a fifetime of
use. You get defail ﬂgtmu with instruetions
and materiaf list 1748, 55.95.

2 CUTOFF SAW — Build this fow-cost
power tool and make hacksawing a lot
easfer and accurale. This cutolf saw culs
channels, angles, and rounds with ease and
precision even up to 3-in. size. Although it
can produce work of machine-gh mﬂ.‘m
it s not too heary to be portable.

featires make it an ideal workshop profect,
PL-1735, 33.75.

3 TOOL CHEST for a master craftsman.

ﬁm?ud tood chest made from ¢ wwood,
For handling ease, it 's actually rﬂn

Well-organized hand fool compartments
affow easy access. Expert wood eonstruction
absorts modsture and protects toofs from
rust. Afso includes plan for an oak dotly.
PL-1745, 84.75.

4 AIR COMPRESSOR —Once you build
this, you Il wonder how you ever goi along
without &t. You can inflate swimming gear,
m;u. auto and garden tractor tires — sand-
blast parts, blow-clean fine mechanisms —
pacuum your car's airconditioning system
prior to adding Freon. The unit afso fealures

a filteriwater trap. All can be dome with

FPM's I-hp. compressor. PL-1717, §5.95.

5 DRILL PRESS — features ¢ ball-
bearing spindle, varighle-speed drive and large,
adjustable work fable. 1's designed for a

115 hp. motor, delivers hefty torque, has 14
inch capocity in steel. Al parts are readily
obtainable at hardipare stores and bike shops.
PL-1401, $6.95.

6 HYDRAULIC LOG SPLITTER - /il
your firewwood the eosy way. This n}g exerts
some 10,008 lbs. Wuw and splits with
ease 2-ft. lengths of maple and ash Jogs 12 to
M in, in diameter. It's s an

{-beam, and it's powered by a 3-hp. gos
engine. Best of all, you can make money

with it tea! Plans and instruction bookler
included PL-1708, $8.95.

You can build all of these yourself!

For more on shop
and home plans,
send for our
PLANS and IDEAS
CATALOG. B-1700,
$1.00

L 2 B B S e A
POPULAR MECHANICS PLANS LIBRARY, Box 1014, Radio City Sta., New York, N.Y. 10101
Fblummmtﬂmmlh:udmhdhbm | enclase a check or money order made
echanics

payable to “Popular
[ PL-1748 [ PL-1708

] PL-1745 O PL-1717
All plans are shipped posipaid. Piass diow 34 weeks for delivery

Mume

] PL-1T35 1 B-1T00

[ PL-1401

ity

State Lip

Popalar Mechanbes s o publicslion of Hewrst Maguines, a Diviion of THE HEARST CORPORATION



Do-it-Yourself
WOODWORKES

|

uphnhter;r. clock kits,

hdwe.
coilee mill ki,
in otw fid-page Woodworker Catalog!

TEAR OUT AD. MAIL TODAY.

ONSTANTINE Est. 1812
20%] Eastchester Rd.. Broax, N.Y. 10451
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SEW & SAVE

save you up lo 50% on
gualily coals, jackets,
vaslis, comtorters, lug-
Qage, camping gear &nd
much mors. Sand for
our FREE catalog of
:IHIF 130 ready-1o-sow

Plagns indicals swwing shkilis

[ beginnar Cintermadiste Cladvanced
Fama
Address
CitySialaTip
Bl 1o ;mh g;;:;l' e
Ela?\:ﬂ:"ogﬂu axik 200

NEW!3IN1
POWER FEED

PLANER/ MOLDER
JOINTER

The firse sthordable thop o
of its kind!

PLAMER
FACTS

Now tufn fow cost rough & A SROEVS
lumiser inip vEabie hneshed

Flock for grandfather docks,

Tairaiture sa-leim, paciure

trames sell bo athers Maoldgs 3l

B&::::r pattesms & custom designs gy
it L"ﬁé“"ﬁ’ ”m?“"”"' Tﬂ EE |
% Ll 3 WEE
35047 P T o it | eomeaTon o1 |

CALL TOLL-FREE 1{6D0)B24-TRAE. Opar. BAZ
In Calf. 1-BOG-852-TT7T. Oper. 842
OR WHRITE T
WOODMASTER TOOLS. INC
§ 2849 Terraca, Depl. P14, Kansas City, MO 64108 1

" 2nd MOST IMPORTANT
TOOL FOR EVERY
WOODWORKING SHOP

VERSATILE

WEH

MOLDER-
PLANER
Almost os basic
Qs your saw . . .
maolds, planeas,
rabbets.

From $430

* hioster Chorge
» VISA

t &

FREE BROCHURE

L
.
L

WILLIAMS & HUSSEY MACHINE CO.
Dapt 17, Milterd, §. W, 03055
Toll-ree 1-B00-256-1380

IMPORTID

LOCK BLADE
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WESTBURY SALES CO.

- dlew
g

IT1 MAPLE AVE. Depl L-0-PR WESTBLIRY MY 11550

BEAUTIFUL
WOOD FINISHES

Watco Danish Qils prowvide an elagant,
exiremely durable penetrating finish IN
the wood, nat ON it! Primes, soals,
hardens, protects and beautitias in one
fasi, easy application,

MNatural and Medium,
Dark and Black Walnul
colers for all woods.
Write Watco-Dennis
Corp,, 1756-22nd 5t
Santa Monica, Caiif

90404, Dept. PW-82

[ EYEGLASSES BY MAIL

DOCTOR'S PRESCRIETION OR YOUR
PRESENT LENSES DUPLICATED.
Larga seléclion of [eles! fasnion irames
& lenses, Cuality, Accuracy, Fit
100% GUARANTEED

MFNFMFMGI“W!

Prism Optical inc. PMa2
10852 N.W. Tth Ave.. No. ﬁtm Fls. 33188
Established 1959
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REPAIR CLDCKS

T, iTari InF

CLOCKMAKFRE INSTITUTE
esesss PO BON 00, LEWISTOWN, PR 170desssssnnen

o Busness O your own
Earn whew pou i o Boma Wisorma o @css m gax
BRSO, FuCkng BITRE, SI0. Fldd BB, R APCw wU
HOAY SRR G WTE 9 o Baeemand o7 Qage B
| Eatecaderiinnyity dor S hiCs

virie for Wooed MO PSR A e Dorum ofle

HYDRAULIC JACK IHC
ﬂ' GPO Box 3 Staten Island, NY 1

Mason& Sullivan Ty
YOUR BEST
CLOCKBUILDING
SOURCE

* Cireal projects o
any sl lavel

« Plans, hargware, flat
farniber

= W German move-
ments wilh J8-manth
Quaranise

+ Wioes! selechon of
compatiively priced
Quealily quartz
ITHARIMENS,

& Sobd brass dials

Tools. books

= Cusbomer sandice 1o
Fglp yOur Droject o
SMOanly

Mo matier whal your

clockbulding nesds,

come 1o Mason &

Sautlivan firgt. Wea wani

you 1o be a greal

mkbumn! 1053
Fippon sorsd ma yir
Wrae Codor Calafngue
Wil QUART S
manl | encicese §1.00
o postage and
Fariiog

Panase sard ma only
VRt P QLI OV

MaME
ADDRESS
CITyY

STATE ZiP

cMason & Sullivan

*Fine Clackmakers Since 1947
Dapt. 1127, W, Yarmouth, Cape Cod, WA 02673




It's like having X-ray ears...

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

The Dyna-Mike
Transmitter

1t's smaller than a quarter. Bul DYNA-MIKE
will transmit every Sound |n a room 1o an FM
radi {uned 1o the proper unused frequency,
from Y mile to 2 miles away.

If you're al a
neighbor’s homa
a block fram
YOur own,
you can
haar your baby's
ery, of you dan
tell the netant your
spouse comes homa. If two
af you are driving tandem |n fwo cars, one of
both of you can communicats with tha athar
gven If othor cars drive betwesn you.

DYNA-MIKE nas as many uses as your ime
agination can Ihink of, For 3 buginess con-
ference, let the liny microphone Sit wnob-
trusivaly on the table or concealed on a sheif,
and you'll be able 1o record every word, For
businesses, you can pul an FM receiver in 3
warehoyse of remole office and “broadcast’
ingtructions or orders 1o ba fifled.

Public speakers nover had a berer friend
than the DYMNA-MIKE. No wires or Setup — |ust
turn on ang of More radios. and your speach will
coms Ihrough with perfect fidelty, Put one on
the front porch. I you hear 3 Suspicious sound,
turn on the radio and you'll hear the doorbell or
the ring of the telephone

Choese Your Moded

Mew Horizons is miroducing Ihiea modals of
the DYNA-MIKE supersansitive Droadcast
microphone. Modal 1C-18 s the workd's
smalles! micorphong — II's 3 miracke ol elec:
Irgnic miniature power, with a high-fideuty
range of 1800 feef. Inlroduclory price is
$129.95 (two for only $118 95 each)

Maodel X- 18 is the longest-range microphons,
with an unbelievabie two-mile range. Infroduc-
tory price ks §$140.85 (two for only 513985
each).

Model X-3 is the most sensifive microphona.
1 broadeasts periact-guality sound even from
Iow-lgveds or whispers, up to 1,500 fest. In-
troductony price is $98.95 (twa tor only $89 95
sath)

Each microphong i fully wired. complete
wilh standard HC-1.35. battery, good for 100
nours ol contimuous use and easily and inex-
penshrely replaceabla,

0! course you're profected by Ihe New
Horfzon gquarantes. use any DYNA-MIKE
ftransmitter microphane for 30 days. with the
right to return it for a full refund o you're not
dedighted

— Phoneg or use This coupen —

II.:IDD

The Super-Ear

You'll hear m all.

Etfortiessly, you can hear not ust 2 baby's
cries, but quiat breathing, through 3 concrele
wall 3 foot thick. Pul the SIPER-EAR sarphona
in your &ar and place the speaker on the wall
That's il there is 1o 0

SUPER-EAR hears evarything, and even more
astounding, haars i1 clearly. it's as though the
wiall weran't thers. If you're coming homa [ale
al night and Ihink [nfruders are in your
residance, et SUPER-EAR find oul for you.
YWant b0 know i the méating is over in the room
with 1he closed door? SUFER-EAR will teil vou
in & second.

SUPER-EAR is undetecable from tne oiher
sige of the wall, The quality of sound has amaz-
ing Mdality—good enough 10 record, and
SUPER-EAR has itz own buill-in recorder jack

Because SUPER-EAR is [he uitimale lislen-
ing device, you can
use it 1g pinpont hicdan
squaaks in your car
of the soufce of
mysierious
anging
noises
Constiuchion
&paris use
it 1o check
for flaws
Or Cracks
In Buddings.

It Works Anywhera!

Evar put your aar 1o a8 railroad track 1o iry [0
hear the Irzin? Try it with SUPER-EAR. Yow'n
hear that train many miles away. Use 11 25 a
powertul stethoscope on yourset!, & friend, or a
pot, You can even hear a bird's breathing.

The only source for SUPER-EAR is New
Hovizons. Choose from two models — Model
SB-5, with ullrasensitive microphona, $139.95
(two for anty $129 95 each); or Mocgel 5B-1,
with suclion-lype microphene, 559.95 (wo for
only $89.95 each)

Use your SUPER-EAR for 30 days. I Tor any
reason you're not delighted, the absolute New
Horizgns guaranies means you can return it for
a prompd refund.

Mew Horizons, 1 Penn Paza, Sulte 100
1 Super-Ear Modal 58-5, $139.95

The Phone Answerer
Recorder

The PHONE ANSWERER/RECORDER con-
necis In seconds Delwean any lape recorder
and your telephone. When you're away il
automalically defivers a message up o 20
seconds to anyone who calls; when you'll
returm, wien 1o call back, wheare you aré.

When you're there, the ANSWERER/-

RECORDER starts
any cassetie recordar
aulomatically

wihen you pick

up the phons

and shuts

ol when y0u

hang up.

It records both sides of tha convarsation with
astonishing clarity, giving you a permanant
record of every call, preventing unauthorized
use of your phone, and edminaling misun-
dersiandings over what was said. [1's specialiy
wired 1o extend recording fime on your tape
ra;a:ruef Neads no bafteries - iI's always
“alive'",

The PHONE ANSWERER/AECORDER 15 a
masierpiece ol mematurization, It's yours for
$49.95 (two for only 54485 sach) PHOME
RECORDER unit alone, records but doesn't
answer, $29.95 (two for 524.95) sach), Evary
instrument has Ihe unbeatable Mew Hovizons
guarantes.

For immediate service on credil card orders,
call toll-free 24 hours a day, Seven days a

" 1.800-824-7888

Ask Tor operator NO. 551
in Calitornia: BOO-852-7777

e Absolutely Guarantes! Use any alecironic
instrument acquirad from us for up fo 30 days
If you decide for any reason that you don'f wani
[0 keep |1, return It for 2 100% refund

NEW HORIZONS

1 Penn Plaza, Suite 100
Wew York, N.Y. 10119
For Information Cafl (201) 370-8029

O — — S — — e T DN ——-———_———.__—__I
. New York, NY 10118 Fill
Piease ship al once, with 30-day money-back guaranies;

= Phone or use s coupon —

Ol 2 for $129.95 gach Ingicala paymenl method:

[ Super-Ear Modal 58-1, 99,95 __ Check enclosed

(12 tor £89.95 each i

O Dyna-Mike Mode! IC 13, $129.95 — A VISk. — Maswer Card

[ 2 for $119 95 sach Ko

[ Dyna-Mike Model X-18, $149.85 Expires Signature

O 2 tor $139.85 each Name

[0 Dyna-Mike Model X-3, 599.95

[ 2 for $89.95 each Address
Prone Answerer/Racorder, $49.95 City State Zip
Phone Recutder, $29.45 Please add $1.75 per fotal order for shipping.

2 for $24.95 each
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AEVTRAT STA

Whalewer you're look
ing tor, chances are
you'll find it here in my
catalog. Things like Gee
Haw Whimmy Diddles,
‘Coon Talkers, Jack
Daniel glassware. Ten-
nessee Ridgeronners and the like. | believe
you will enjoy browsing through it, and | hnow
for sure | would be happy 1o $end you & copy.
| stand behind our molto of “ALL GOODS
WORTH PRICE CHARGED™ on every item | have.
Let me hear from you

P
Herb Fanning

Lynchburg Hardware and General Store

47 Main 51, Lynchburg, Tennessee 37352

Hey, Hert, please send ong of your dandy catalogs Io;
Mame
Address

Ciry

—for your greater success in Bullding

even foremen and

1-800-828-6050 Ex. e10
CHICAGD TECHNICAL COLLEGE

THE SCHOML FOR BUILDERS

FREE BLUEPRINTS and TRIAL LESSON

1737 So. Michigan Averue, Chicago, 1L 60816

CHICAGD TECHNICAL COLLEGE
Dept. PM-82 1737 So. Michigan Ave.,
Chicago, 11 H.'ﬁiﬁ

ThH Legson, Bluaprints

m " u1 . AL
NAME AGE
ADDRESS.
CITY. STATE TP

e o o o e o

—mmwmw 9 103000
Ebmcricty

Wfs ol oeearaied ! ew' w0 o
BSUR R A sy
mummm
f Box 358 Stalion D
Toronto Ontaric MEP 3J9

“Kerosene Heater Hesdquarters"
= Mail order Sscounts
 Vrsa/Master/C00

-

 [mmedune Savvice

& Catulesy: Call Tolll Frad
* 1-BO0-458-3ATH

® Im Pa Call 1-804-043-2538
KERO-STOVE SALES OO.
P.0. Bea 631, ANcony, Pa. 18801

wrs

REPAIR orR MAKE

HAVE FUN!
EARNEXTRA

1
|
CI.OCI( g !
MOVEMENTS INCOME! |
2 Year Guaranice! Free Hands With Each Movement! i
SUPER CS SERIES LOWEST PRICES Q SERIES MINI QUARTZ |
QUARTZ BIM BAM VOLUME DISCOUNTS
BATTERY MOVEMENT LARGE SELECTION OF B gt I
DIALS, ACCESSORIES, ETC.
Q70 for dlals wp 1o /16" thick I
CALL TODAY | Q71 For diabs wp o 174" thick
(414) 248-1150 Q72 Foy diaks wp o 378" thick

TWO YEAR
GUARANTEE
C5 - NO PENDULUM
1-7 52500 cach
e P.0. Box 629, Dept, PM92 | 1-4  $6.60 ea.
T T Lake Geneva, WI53147 | 59 $6.10ca.
12 $26.95 cach [Iedder 52 00 for mistmem detirery charged| 10-24 $5_10 ea.

07 for diaks wp b0 304" thick

!

39 52500 each '
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FREE CATALOG

L (bnctnde 7S¢ ot ar clave defiveryd
e — — G — N e Sl S E— U N G SN S—— S — — N

Write for Quantity Prices
Sweep Sec. 20 extra

I—-——

NEXT MONTH IN PM
® PM previews Detroit’s '83 cars.
m Inside Russia's space program.

m Router tips from a master
craftsman.

m Special: Fall Car Care Guide.

BUBBOANTION BERVISE: Fopular Merhanics Magazine will,
wpon reeeipl from ks resder of & complels new of fepreal ssb
srription onder, undertabe Pulfiflment of Uhal order o &6 Lo pre-
wiade Lha Hrnfmrd!h"rr tu the Powisl Service wilhin sy 5
pwr|ve wirhs, [ e reason Livis rennml b dome, Yoo wil] b
pramptly notifed of Che s dete (hal will begin Yo sl rip
fer j.nrr Marther malouclions you may kave

Elgn, -lth-rqu-l.
all wuch odders 10 ud sl
lowra 53350

your prder. Flesmr sddieis
;hwld o "mpE:;ll'm‘ ngarrvl e
you heve w i wilh youl ssibedFipion, plenes
wrile Juoan Hurris, ?u-l-ﬂl-t Servics  Dwpariment, Pepulsr
Merhanire. PO0L Be |m Dhwn. Moines, [ows B0300. Te sstkird
quichesl srvice, r masibing label wihen wrisng
£ uE oF whan nmﬁu;wr e pl e
Renewnl rde received sl least sight weeks priaf o
eEpiretion o ssmury rantsnudd seryice,

Popular Mechanics

P.0. Box 10060, Des Moires, lows 50350

Plegse enter WEPH
YES! maces
' POPULAR MECHANICS for-

O 1 year $11.97
O 2 years $21.97

Paymentof§________ |senclosed.
Bill Me

inmal hers
harma [please prnt}
Address

iy State Zo

Your first copy will Ba on 13 way 1o you in 8K 1o
twelve weoks. Watch for il!
A publication of the Hearst Corporation.
Charge orders subipsct 10 pulslishers stcaptancs,

{Abows prices apply n U5, & Posssssions anly. Canadian
ared foreign prces upon request, )

CHANGING ADDRESS?

If you're planning io move, pleass let LS know al
least eight weaks balors changing your address.
Artach curment address labal and fill in your nama
and your néw address, This will serve to insure
prompd Senyics on your subscrption

Tend obd |aba] sith yous Adm
sl nww pddress in;

POPULAR MECHANICS
P.0. Box 10084, Des Moines, lows 50350
o call boll-ree; BO0-247-5470
Statw of own revidests call; 00-532-1371

HAME
(Finese pr)

MEW ADDRESS

cire ETATE TP CODE




28K

commoporeVIC

(60% More Power Than VIC-20)

Only!

$299°0

SPECIAL COMPUTER Sale Price!

"-\-h._-__-
o

J

# Best Service in the USA!

® One Day Delivery Express
Mail

@ Most In Stock Accessories

® Over 270 Educational
Tapes

& Business-Home-Game
Programs

® Immediate Refunds
® Free Catalogs

& We Love Our Customers!

FOR THE SPECIAL SALE PRICE OF
$299.00 you get the COMMODORE
VIC-20 computer pius WE ADD 3000,
BYTES OF MEMORY to give you 60%
MORE PROGRAMMING WER! This
powerful fullgized extra featured com-
puter includes the 6502 microprocessor
(LIKE APPLE) 20,000 byles ROM with a
16K extended LEVEL Il Microsoll BASIC,
BOOO bytes ARAM plug i expandable 1o
32,000 bytes RAM, 66 key lypewriter pro-
fessional expanded keyboard with
graphic symbals on keys, color com-
mand keys, high resolulion graphics, 512
displayabla characters. text display 5 22
lines 23 characters, sound and music,
real vime, upper lower case, full screen
ediling cursor, lloating poinl decimal and
tng functions, string arrays, scrolling.
multi statement lines, lile managment,
PEEK AND POKE. Assembly machine
language s available. We have easy lo
use self teaching books and programs.
Accepl TAPE-DISK-PLUG IN ART.
F‘.IDGES. connects to any TV, includes
AC adaptor, R.F. modulator, switch box,
self teaching instruclion book, comes in
a beautiful console case for ony $299.00.

LOW COST PLUG IN EXPANSION
Expansion accessories plug directly into
this computer, extra RAM memaory, Con-
irollers, a Cassette, A Telephone Modem
for only $109.00, an B0 Column Printer for
$375.00, even the 170K Disk Drive plugs in
direct. You do not have to buy an expen-
sive expansion interface,

WHY SUCH A LOW PRICE
WE GIVE YOU 80% to 400% MORE PRO-
GRAMMING POWER THAMN VIC-20! You
can’'t beat our prices tar the VIC-20 with
increased programming power added!
We sell direc! to customers. We save
you the prolit margin normally made by
compuler stores. departmen! stores, and
distributors. We ara willing 1o lake a
smaller margin (o develop volume!

INVEST IN YOUR CHILDREN
Educale your children while they play.
Every kid wants 1o play eleclronic games.
{We have some ol the best). The next
natural step for their curiosity is to try
simple programming. They can da Lhis in
20 minutes with our simple seil teaching
instruction book. High schools are
leaching computer math, science and pro-
gramming - soma start in grammar school

we are

experts!!

commodore

If you provide this computer as a Teacher
and Tuler at home, before you know il
your child will be writing compuler pro-
grams. You can use your TV to EDUCATE
nol frustrate your family and eliminate
TW. boredom wilth programs that
challenge, stimulate angd entertain the
whole lamily. We have a wide varietly of
games, recreational, home finance and
educational programs 1o choose [from.
Why pay $140.00 to 329500 lor an alec-
tronic game when you can buy this power-
tul computer far anly §299.00

IMMEDIATE REPLACEMENT WARHANTY
If your compuler fails because of warranty
delect within 90 days from date of pur-
chase, you simply send your computer to
us via United Parcel Sarvice prepaid. We
will "immediately’ sand you a replace-
menl compuler at no charge via United
Parcal Service prepaid. No one we Know
E;'vaa you this kind of warranty service,

osl computer warrasty service lakes 30
to 90 days o handie - this fantastic "im-
mediate replacement warranly” |5 backed
by COMMODORE COMPUTER, a MAJOR
national brand electronics manufaciurar.

TELEPHOME MODEM SALE $109

Plug m your VIC lelephone modem. Now
you can gel a wold of infarmation
through your telephane, plus electronic
mail. Jus! chal up the information you
wanl UPl wire service, stock market,
histonical information by topic from owver
60 magazines. nciuding MNew York
Times. Airline intormation. order tickets,
ge! weather informalion anywha{e in the
world, restaurant and hotel inlormation.
thousands of calegones are on line for
you. business, hinance, education, enler-
tamment, games etc. YOU'LL BE THE
TALK OF YOUR NEIGHBORHOOD Qur
telephone modem price 15 only $109 and
includes FREE' one year nelwork
mempbetship and one hidur 00 line!

SPECIAL SALE PRICE 52089
FOR ONLY $299 you get the POWERFUL
28K COMMODORE VIC with 60% MORE
PROGRAMMING POWER THAM VIC-20!
28,000 byles lotal memory (20,000 bytes

ROM, 8 bytes RAM and extended
LEVEL Il BASIC), the professional 66
keyboard, color, sound, music sell

teaching instruction book, A.C agaptor,
A.F. modulator, TV, switch box. owners
manual plus all the other features listed,
in a beautiful console

VIC

T

SPECIAL SALE PRICE $379

FOR ONLY 3379 you gel the 41K COM
MODORE WIC with 400% MORE PRO-
GRAMMING POWER THAN VIC-20! We
add 16,000 byles memory 10 the VIC-20
You get a 1otal of 41,000 bytes memory
(20, bytes ROM, 21,000 bytes RAM
and exiended LEVEL Il BASIC) plus all
the extra features shown for the 28K
COMMODORE VIC

60K EXPANSION MODULE SALE $109
SWITCH SELECTABLE -6 SLOT -RESET
EXPANSION MODULE allows memory ex-
pansion 10 B0K. You can add up 0 6
cartridges, switch select any program
you desire, stop and start programs with
resel butlon, not necessary to remove
cartridge or turn ol computer, savas
time, television and computer (one year
warrsnty).
15 DAY FREE TRIAL

Rl ehbriei e etttk
.

DON'T MISS THIS SALE -ORDER NOW

|:| Please send me the 28K
Commodore VIC Computer for
$299.00

O
U

Please send me .he 41K
Commodore VIC Compuler for
£379.00

Telephone Modem $10900

60K Expansion Modula £109.00

We ship C.OD and honor Visa and
Master rd.
ama =

ddress

____Zip Code
T MASTERCARD

late
Cl1WVISA

N
-1
City
8

7 Co.D.

Credit Card No._

Expiration Date

Add 510.00 for shipping, handling and In-
surance. lllinois residents please add
£% tax. Add $20.00 for CANADA, PUER-
TO RICO, HAWAII orders. WE DO NO EX-
PORT TO OTHER COUNTRIES.

Enclose Cashjers Check, Money Order

or Parsonal Check. Allow 14 days for

delivery, 2 to 7 days tor phone orders,

1 day express mail!

_Canada orders must be in U.S. dollary.

'...,.--.--.-...'.--.' TR ETER R AL LR LR L LR LA LR LN LR

PROTECTO

ENTERPRI ZES (racTorv.oirecn

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order



PM LOOKS AT
CHECKING CRACKS IN METAL

he home workshop welder now
has an industrial surface in-
spection procedure made available
to him by Magnaflux Corporation.
Sprays of cleaner, penetrant and
developer are applied to the inspec-

tion area according to the direc-
tions on each of three pressurized
containers. Within minutes after
the developer is applied, surface
flaws, however fine, are exposed in
a bright red color easily visible to

Crack in this gear ia exposed within five
minutes after developer is applied, Proce-
dure exposes surface flaws only.

the naked eve. Canisters are avail-
able at $6 each, or you can order d
kit that includes: four cans of
cleaner (two each of penetrant and’
developer), a brush, special clean-
ing cloth and detailed instructions
for $51 plus shipping. Order from
Magnaflux Corporation, 7300 West
Lawrence Ave., Chicago, Il
80656.—Ed Armstrong

Record lelaphane converLaBDns 1A your
oflice or home.  Connecis betwess any

Canll [ 308) FIE- 1000 or serd SULEE- BV, Nmi-gl;
P b WS PO Bon PRS- 2052, Meltoarni FL.
C00rs scoapd. For calalog of IrApsmallers voe Sciambleis
And o Epacially (ema. enclose 52.00 bo USI Gorp

AUTOMATIC GARAGE DOOR SYSTEM

# MO PLASTIC PAATS - ALL STEEL
® AUTOMATIC REVERSE

* 4 HORSEPOWER

» LIGMT TIME DELAY

& DIGITAL REMOTE CONTROLS
1 ® SHIPPED UPS OR PARCEL POST

o0 Box 1565
“mnnnnn NORTH WALES, ;A 10454

STAINED
GLASS

Bemat A0l far Peselnading
rainkop of s, lools, ldewss,
bouks e swpplles,

i BiG STARTER KIT
. Only 317.95 ppd.
WHITTEMORE,
BOX 20E5EM, HANOYER, MASS. 02335
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H & FAMILY H

530.95 u?
Dld know that there are

Inmayﬁmprrnﬂr
Inhorth

Creasote bulid-up in achimnwl flue
15 1he major cause of chimney fires
Make your home a safer place to
live and save on chimney sweap
costs at the same time You should
clean your chimney orwoodsiove
at least once a year,

Your can use the COLLAPSO
ADJUSTABLE CHIMMNEY
BRUSH vourself froum tha battom
of your flve withour assiztance.

Can be used In round cor square fues,
Made of tensile strength steal; blades
are guaranieed not to harm your
chimney. Comes with s own 27"
handle. Mothing moneto buy! Easily
storable. Since brush is adjustable,
specily llue opening B or smaller
or largar than 8 Limiusa oifer.

30 day money-back guaraniee Act
Now! Send $35.95 + 53 00 postage
& handling to; B & F Markating,

PO Baox 273, Dept. MB3 Grand

Forks, M.O. 58201

PO. Box 273 Dopt, MB3

I Grand Forks, N.D. 58201 l
P O™

I NAME '
ADDRESS [
oIty BTATE 2P

L—_—————-—q—.

Seilg For 513995
¥our Cost B4 35
¥ous PROFIT: 15 00

Lock-Blade Knlle
Sl For: 53 95
'I'El.l.l' - §1.30
) : IT: $2.85
e il ibams sho
"“"‘“:w‘"ﬁﬁ_ .

Your PROFIT: 51505

PLUS! zos o

_J.a.a______.,_..,.._._._-_-_.-._

PLUS! = e G e T

_ from Mail Clrder b0 Swap

PlUS' Hﬂm Fu L:'m':w;m
PLUS! 35 e
PLUSI ===

Complets directions sxplatming how Lo s up
PLUS! e e i e g L e

o o

Tabe the 15t Towemrrd A Buziness

d'l'nlliu THES COUPDM!
Corp. Dept. 308-21

mummum

Fﬂi"h’ Toll -Jh-r-m_-h:hl_m
A b Pl s B
F"’""' LT e L R o

pESELslanrrea
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' Only 15,000 people in the entire world can own these low mintage coins

PROOF SILVER COINS

Commemorating the 250th Anniversary of
George Washington’s Birth

Gmm Washinglon's meamaory is
chearished by nations arcund the world,
And the Britlsh Commonwedlth
countries of Antgua and Lesotho have
1ssued otficial colns 1o CoMmImeamaonate
thizs important anniversary of his
birth,

Mot only do these coins celabrate an
even! of lasting sighilicance, they alic
have all the earmarks of coinage with
great future potenfial:

* They are Prool Guality — the
ultimate minting process most
desired by collectors.

= Mintages are limited and
axtremaely low — just 15.000 makes
aach coln immedialely scarce

» The coins are fruly la and heavy
lzﬂths evar popular U.S Silver Dollar
5

s They are minted in Precicus Silver —
the centuries-old. traditional
monelary exchange medium —
with 500 Fine Silver conlend.

* This coinage is legal tender in the
countries of issue.

These lactors are all extremely

tmporiant, and the colns that measure

e
Y o

S i
EW

Honoring the most famous
Americanof all

up 1o them are among the mast prized
by astute collactors

Most Wanted @uality — Frood
You'll eastly understand why this
quality is so desirable when you see the
six coing in this collection. They are
cuistanding examples of the brilllant,
gem-like luster charackeristic of this
superh minting procasy
Froduced in special dus-fres rooms
by highly skilled mint technicians these
on coins are double-struck
from ulitra-hard steel diss This causes a
spaclaculdar frosting eflect on rilsed
suriaces and a mirrorlike finish on
background areds. Aller being
polished. each coin is rigidly inspecied
and released only if it i completely
Nawlass. Bacauss of this ime-con-
suming procedure, Proots are much

et than ordinary ciculating coins.

Shown here actual
size of J8mm
{approximately
tha large size ol a
0.5 Silver Dollar).

Low Limited Mintage

Whereds regular colndge s
produced in large, almost unlimited
quantities (often in the tens of milllons),
the mintage of thess Proot Silver colns is
axtremely low — only 15,000 of each
will be minted! And mintage silver
colns have traditienally been scught
after by collectors {and many have
registerad gains over issue prices)

By acquiring these Washingion colns
you will actually own d part of your
proud herifage as an American
something you can shane with your
children and even pass to thern as
of their lagacy. Per

When your Reservation & accapled,
you will be billed 579" plus shipping
and handling per coin { payable In two
menthly installments?. Your six coins will
be sent ai the rale of ona every other
month. The George Washinglon Coln
Set is avallable exclusively in the United
States from Cathoun’s Coliectors Sociaty
where, since 1928, integrity and service
have been a family traditton. Your
satistaction 1s 100 parcant guarantesd
with our 15-day money-back axarm-
ination privilege with your first coln.

RESERVATION FORM

Acceptance guaranteed only if postmarked by September 30th

Mail to:
Calhoun's Collectors Society

SEND NO MONEY NOW

7275 Bush Lake Road, PO. Box 1218 Minneapolis, Minnesota 55440

Flease reserve lhe George Washington Coin Sel for me. ['will be billed 539.50* per
month for two months per coin plus $1.50 postage and handling for each coln.

[0 Ms ] Mrs [] Miss [ Mr

{ pleass prnt clearly)

Address

Clty

Stale

Zip

*Minnesota residents add 5% (51 98) sales lax per installment

£)1982 Calhoun's Collectors Soclety Inc.

2316 MMF




LDE SPLITTER PARTS

P-ETASE CAST WADN GLAN PUMF
Supoties 0% GPM a1 850 PSI gnkil mone

A car with import fuel efficiency o rtam o
and American car luxury is [ SETEIARITY

(18

probably sitting in your driveway. s

Convert your own gas-guzzling ‘Mﬁc T
V-8 into a fuel-efficient V-6 or V-4

ElEole you don | Fave ba hald handie: llems
240 5

mun‘ ingern
P umf"mmﬂrh ] ]
You Con Install Menmpectogos mieoge  BonKit When ordering be sure g ””_ : e
[, gain of up lo 405, to spacily moke, year and Saduf rod ... ; ferad e
THE ECCH x.*’._)MIZER Tn@ Ecanomizer s Dosed on  model of oo NEW EIBI.ES
hMNM. o fried ond proven woy 10 nes- :.Hrmmmutwq
pensively cut 9as Lsoge. In COMPLETE KIT Lol G TE T DT :IW
foct, oylinder deocvoton was m“ 10 WP Tecumseh, recod start, 1 shaft | EM05
first wsedd In 1948, 13 MP Tﬂnm. ﬂu':ru: starf e q
meenrr, 95495, | ||EETE . -
; 0 For di at Valves, © Hy
Econaminee Cylindar Deactiva- ey E::::.E uu:; “Wedoes -M o m? P:ﬁ:

Splitters, Trabe !'lru hﬂﬂﬂh or 3600 los Catalog &

Epliter Design & Fact bookiel Wa ship UPS
THE ECONOMIZER NORTHERN HYDRAULICS

RESULTS COMNFIRMED BY INDEPENDENT _ABORATORY TEST 1211 Cifl Road, P.0. Box 1761 Depl PHOM
——————————————————————— Burnsville, MN 55337 (61218048310
I ﬂ.l! SAVERS INTERNATIOMAL
= | P2 Bow S05%3 « Noshwilke, TH 37205
| st Pl s o ECOMNCMIZER Cyircler Deaciivation ¥t
T kit 1 relcitively 808y 1o nstall lmﬂﬂhw wilts weiion 0 day aohidiocion o money bock guomries NEW!
yoursall Oof Dy youlr local M | = 41&
ehanic. It consisk of sheciolly i C‘DITE‘E e, >
o dyalipsadu il 7T AR et
partculor eng
whan instolled will deactivote | EHWSU el e mﬁiz”ﬂ‘“m“'“”"'c— BAHD SAW U
N wesbhoers O o arlig Cylin- } VisA FIF' CATE
Ders hereby MKIng You V-8 | 7 |ixosonal CHCK  +ICASHERS ECX  [TMONEY ORDER PREE TRIAL! T
1 @CONOMY & OF &, You Could l Mt crvolatle for intarnamonal, Amencon Moto or Fomign Now, a pro-aize, band waw priced [or the honse shop! Big
|

QI J4brin Theoat easily hamdles large «wmillwork, compley

viarses, 4w ® shoets, San wtiidal cut aeakes 1 eany B
resw valuable hardwoods Ball bearmg comsruction,

. . L '. '. L 2 . L 2 . L . L . L J . . . . . L . LR N N ] . . . Allasbie] welded trame cliiiaies deflecinm. Ihclpdes

mobor, stand, np Fence, somnll table, Tull matructions. Sem)

For complere Tacts roday !

Cull Toll-Free 10800} B24-TEER Dper. 642
WITH THE FINEST CLOCK MOVEMENTS & ACCESSORIES
. FROM EUROPE and AROUND THE WORLDY

I Coplifoarsi Ol 1R XS2.T7TF Opev A2
WOODMASTER TOOLS DEPT. SPZ,
For pleasura or prodit, now you can gatl
the very highast quality at the very bast

2849 TERRACE, KANSAS CITY, MO 84108
prices, Qur only businass is clocks|

EXAMPLE: Junghana No. 756 guarts mowamani,
Wiest Gasman dessgn . accurae (o 60 sec. & year
Eaply installed, full 2 year warranly Free Goldlons
rands Price is ot §T.50 plos §1.50 584 (Colp res
et fax ) Dutstanadihg wluee vt youwrs day!

0

i) LU EvTnt s Exp. Dave

i folalowise ____ GAip & Wandibey _ Tell
N

CLOCK CRAFTERS 2 %
£ peeg 5 Bor Mumber. please aid £ 00 poed. o positege)

@ _ CE0SN PETERSON (Dept RISEDALIACOBM IS H/Seeile
...l..I'IIIllllll.ll-l-.lllll

WHAT'S HE DOING!

.--.----..
 F Y EEEEEEREEETT L.

w
Making a Conciete et your
Flower Pot! ... and
SO CAN YOUI O T PF YOUR HANDE @L

Make and sell your own

Ornamental Concrete items. BARAGE OPENERS
Rush §5.00 for Book noon
about Aluminum Molds
with prices snd produciion trade secreh g m—
direct from worlds largest mald manufacturer, g~ wii Sl 51,80 10 Buy Tt s S
350 designs 1o select from. » Buy Faclory o
5":':;.“ s = Sapeive Villigy [ armoveo | 'W‘“u“l o Froe Broghure |-
COSCRETE MACHISERT COMPAY e o FOR VETERANS . omegwner instalation 5
. o :':-lln E:'rf ":rlr';m-u {1 g wi & immediate Shipment by UPS or PP

Today To 3 p.0.BOXAS3 - NICKORY, K. . 78601 Appneved By the Cemmesines of Fduition, S of Sew fooey | | HELPMATE Equipment Co, Dept. FM-382 Barods, MI -
186 POPULAR MECHAMICS



WE MAKE OUR STOVES THE OLD FASHIONED WAY.
ONE AT A TIME. BY HAND!

Our FEDERAL AIRTIGHT
CONVECTION HEATER

Offers Advanced Design
and Old Fashioned Value.

Cur best selling stove is the hand crafted Federal Convection
model. It Is a wood and coal burning cast iron heater of the
highest quality,. Our Federal Convection Heater features
frant and side door loading, double walls on the bottorn back
and top which form a completely natural convection systern,
ceramic glass windows and a firebox big enough to hold 50
pounds of 22* logs or 35 pounds of coal. This unit also
features an ashbin and ashpan for easy cleaning, a firescreen
for open hearth burning and solid brass trim. Priced at only
_ $639.95 and delivered at no extra
charge anywhere in the Continental
' United States, this stove I an ex-

| traordinary value, It can be
l installed either as a free stand-
ing unit or in front of your fire-
] place. With the addition of a
shroud and fan, it becomes
America’s only all cast iron fire-
place Insert (739.95 and $754.95).
It comfortably and efficiently heats
a 7,000 to 11,000 cublc foot area.

Hand-Crafted Quallty
That’s Bulit To Last.

There was a time, before automation, before inflation, be-
fore O.P.E.C., when wood and coal stoves were a way of
life. To millions of Americans, they represented safety and
security against hard winters. Back then, stoves were at the
center of family life. They had to be well made and they
were. Today, we make our stoves In the same way and
with the same pride and care that America's early craftsmen
employed ... from hand-casting to hand assembly. We
bulld our stoves to last.

And, while we make many models (all priced to make
sense in these times, from $279.95 to $754.95 delivered), |
the stoves for which we are famous
are our highly efficient Federal

Convection Heaters, These heat-

ers, bullt to warm large areas,
represent extraordinary value in an
era when value-for-money is in-
creasingly difficult to find,

WRITE or CALL for

our FREE 5 Part é‘-\ smaller ».;_Imk:-n oii]me Feﬁﬂ
: ectio ter fs i

Order ﬂ, Mail ; eit]'?g:las argle::t;rlding ﬂ;ﬁ as a

Stove & Accessory fireplace insert,

Package Today.

CALL TOLL FREE
1-800-225-8277

In Massachusetts
Call 617-848-7180

Discover . - -
S-n-nci FREE Package regular mall (No Charge
Our Famous < for postogel
c t K Dg?hngnEPﬂagaihh'!thsmdl Enclosed Is
as .Iﬂ“' » [J] Please send me :nﬂaimn kettles at
$36.95 each.
[ Please send me ___ polished aluminum
These 6 quart kettles make kettles at $56.50 each.
excellent stove humidifiers. MName
Available in 2 styles: 17 pound

cagt iron @ $36.95; and 6
pound polished aluminum @
$56.50 delivered anywhere in the
continental United States, 30 day
money-back quarantee. To order, send check or money
order or call with VISA or Mastercard number and ex-
piration date.

= Qyondated S
¥ / utcm’t Nisiinats 020

I |
| i
| |
I |
I |
: |
Address
| |
| |
| |
I |
I |
I |
I I
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Mew Digital Engine Analyzer will help
you tuné up your car, lruck, motoreycla,
boal engine, or lawn mowar. You won'
have to pay the $28-35 per hour that ser-
vice stations and garages charge. And
you will know thal the job was doneg
right . . . bacause you did it yourself!

Thea 3706 is absolulaly necessary for
the complex cars 'T7 and newar, and it
works on older cars, too. The samea
analyzer that professional mechanics
use avery day and spend $150 and more
for, is available factory direcl, saving
both of us money, Read this ad. It is the
same as appears in all the |eading auto
magarinas for the profasslonal
mechanic. I1's your assurance that
you're getting a lop quality professional
diagnostic tesler . . . because nothing
less will do the job on the newer cars,

it tests 2, 4, 5, 6, B cylinder and rotary
engines. [t has a high-intensity, four digit
display. It measures only 6-7/8" x 324" x
1-7/8" and weighs only 16 ozs. It's small
enough 1o fit in your tool box. It works ofl
the car's 12V baltery and requires no other
power source. You can use it for bench
work with the optional 110V AC adoplor
{p.n. 4550, only $25.000.

It tents whal other leslers won'l. 1L
measures tach on all ignition systems —
Inciuding conventional, electronic, and CD
{including GM C-3 and C-4). It measures
volls — even on elecironic modules in tha
newar cars, I measures ohms — even as
low as .3 ohms for ballast resistiors.

It checks the new compuler con:
trolied carburetors (such as GM Computar
Command Control, Ford's EFI, alc). 1t
checks all the ansors for the Elactronic
Control Modules such as throttle position,
baromatric preassura, engine coolant
lemperature, elc.

The ouler shell of the tester, mada of
ABS, is extremaly tough, It is fabricaled
with superior componants, It can be aasily
read, evan In bright sunlight. The instruc-

tions on both sides of the lester will not rub

off, because they are protected with clear
Lexan.

it you drop It from the hood of a car,
onto @ cemant floor, i1 won't break or lose
accuracy. Compare that to the analog unit
thal you can'l drop more than a lew inches
And it won't be damaged by misconnec-
tion. I will withstand 50,000 volts on
the lesl leads Irom a cracked coll,

Of course, II's autoranging. Thal
means that all you have to do is selec! the
propar function, and tha correct number
liashes on [he screen, There's no need to
decida batween low voits and high volls.
There's no need to zero the tester, The
microprocessor doeas | all automatically.
The unit uses a crystal oscillator that will

Digital
Engine
Analyzer!

right and
save

Doit

money!

malntain the same high accuracy, even
aftar yoears of usa.

Finally, evary unit |3 put through five
rigorous quality control tests, Inciuding a
24-hour test, which is the equivalent of &
months of actual operation beflore we lat
It oul ot the taclory.

Dwell 0° 1o 180°

Every number i3 shown
in sharp crisp digits on
the brighl red LED
display.

Worn Distribulor

Umguo worn distributor
LER Mashes to Indicale 3
warn cam or bashing. in
Iht distributor.

Tach 30 to 9999 RAPM

Measures conventional.
CO and electronic ignilinn
syiloms, Mook up on
primary side ol the coll,

Yolts 0 10 50

& Cherging Systems Tesis
® Electronic Conlral
Module Tesis # Foinis
resistance Tests. Bad
diode LED indicales
defective allomalor

diode, while engine s
ruhning.

L0 DHMS 0.3 1o
1000 OHMS

ll-"l;:lu_p Tusts & igmition
Col Tesls @ Hociranio

Caonirpl Module Tests
® Soark Plug Wiee Tests

W1 DHMS 1000 10
200.000 DHMS
[illi.ll‘: nlnm::ljl'r
changes from LO OHMS (o
Hi DHMS)

AMPS 0 to 500
® Granking Tests
® Charging Tests

& Currenl Draw Tests
{use @ shuni

ovs 3 o W, £1

Unconditional
Guarantee

ALL-TEST guarantees this engine
analyrer uncondillonally, Try It for 30
days; if for any reason vou are not com-
pletaly salisfied with it, return it for a
complete rafund or credit; and owe
nothing

What about service? ALL-TEST will
repair or replace any unit absolutely free
of charge tor the first year, and will also
repair of replace tha unit on a flat tea
pasis tor the first five years.

The 3706 Digital Engine Analyzer,
packaged in durable ABS carrying case,
comes complete with leads, shunt far gur-
rent measuremants, operating manual,
and warranly. Order yours loday|

o

ORDER BY PHONE

el

Call Toll Free BOO-ALL-TEST
(B00-255-8378)
In lingis, call collect 312/397-7970
Cr send check for
$145.00 plus $2.50 for delivary,

ALLTEST"

Auto and Truck Diagnostic Eguiprmert

Dept. PM-5, PO. Box 65
Rolling Meadows, IL 60008



-BACKYARD BUSINESS-
BUILD &8’ & 10

BOATS

FOR INCOME and PROFIT

Simple, easy to build with our f-
berglass molds and pre-cut as-
sembled teakwood parts. Very
small investment.

For free brochure, write:

MAJER MARINE BOATS, LTD.
677 N. Euclid Ave.
Upland, Calif. 91786
{714) 985-8222

Add bolts and love

and what do you get? N\
23 ™. A quality

. machine that
YOU built!

7 Tryke Modals,
and © Bike £
Models. Many oSt

B sumer
BRONC

including
banch
seal

SUPER TRYKE

Easy-to-build (]
semi-kit saves
you money. En- 1
gine is complalely
assembled, frame is welded and ]
painted. With common toals and
our 227 x 347, fully illustrated [
instruction sheet, you just boll
everything together and start riding!
* Rugged vehicles powered by 5 hp to
18 hp American-mads sngines.

# All have tarque converters (no ahifl-
Ing), taur-shock auspension and l
tough, tubular steel frames,

= Can be licensed far street riding in i

S many siates,

S = Kit priced from 5479.95 f0 §1279.95,

W  leas accessories I

* = Can be registered as farm machinery.

and occasionally even for
I work, these machines bring a
lot of pleasura. Il beckwoods rid-
' ing 15 your Kind of fun, write today
tor a FREE color brochure. to:

Call TOLL FREE 1-800-253- 1030 in Michigan call 616/848-3400.
1 Carl Heald, INC. tepiner , po. Box 1148, Benton Harbor, Mi 49022 g
From the Largest Maker of Bike and Tryke Kits in the World — Carl Heald
l------------------l

r---——_

NE

Self-Cleaning

| Cattalyiie Filter

s

..-""-".-.—

AR

woodstove efficiency up o 30%

l ® inhibits creosote build-up
« provents chimney fires

| = reduces woodstove paliution
i & monitors stove's efficiency with high- |

accuracy magnetic temperature gauge
Designed to fit the Original l
SMOKE CONSUMER and SMOKE
CONSUMER JR Kit. And all other
continuous burn reactors.

Today - send §1.00 (postage and handling)
for information & lteralure

LINCOLN WORKS, INC.

1 MILLERS FALLS RO, TUANERS FALLS. MaA 01378 I
TEL 003840080 DEPT. M

| Save on Sports Cars

e n"_' ﬁ_g—-- Now mwnnﬁ‘ can build a full-size, :I::IE:H d:sinur
MER fﬁ.spnrl:s car from an easy-lo-assemble kit and save
AR E thousands below dealer prices.

NEW BUYER'S GUIDE TELLS HOW! ALL IN ONE
YOLUME. No Monthly Supplements To Buy!

WMETHER TOU ARE A ROTICL DR A MECRAMC

many more

*ELRDONUSI 2 .HIHU‘“‘*":

1, PREP MANUAL. Shows, Mw &0 0l CHassis g

i Wafﬂﬂl:ﬂ |BWH‘!!SI BT M"' LR R R 4§ O} ¢ 1 ¥ N _ 1 § § JNI

2. ASSEMBBLY MANUAL. Manulacturer's :I"""M

sy Insirpchons lor pofing Ihe new g Class-U% SEND DESIGNER AUTOZ
mﬁ o chassis A o IR u,w1ﬁﬂn.} TO D P.0. Bax H104-892

R4 ERRF s s s e nnpy ] 16 (Foreige-US Funds) WILKINGE

| .

i

I TR dari

30 DAY MONEY &U
ORDER TODAY!

i
}
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i
%
%
i
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&
u
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-
=
-

. o MATL i,

' T = DALTHLARD Homie [ELT
24 HOUR ORDERING SERVICE » ND COD's
1-800-228-2028 S
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FREE!

TROY-BILT®
TILLER
CATALOG!

X2 Full Color pagaa' Packed
with gardening Ups and our com-
plate fina of famous TROY-BILT rearling
lillers which are 50 sasy o handle thal you
can pgulde them with “Just One Hand™
Includes our brand new 3¥s HP JUNIOR de
signed for amall gardens, Improved 5 HP
PONY for medium-sized gardens, plus our
new "solid-state” "PROFESSIONAL" Models.
Factory-Direct prices| Send coupon today
for FREE calalog and "Ofl-Season” Savings
now in eftect)

Get into DRAFTING

in just & mnnms!

umrw
ability roguired]

as little as six months! Learn &t home in

.spu.rnhma hhng;cmqmmr]nbm

your astyle YOUT OWN DE0E — NG

tlmwasﬁeﬂ going to and from class. Instructors

as close as your telephong and thare's no

charge! Usa cur 24-hour Telephone Hot-Line as
£00N 85 you enrodl!

Experis Guide You Every Step of the Way
Lisam averyihing you nead fo praparg for an entry-
laval career. _mechanical drawing, leltering,

gtching, much more, Texts ase writlen in Chear
concisa language with plenly of examples and
iHustrations.

Tools of the Trade—Yous to Usa & Keep!
¥ou g “hands-on practics” wilh special drafting
instruments wi Include at ne extra cost! Drawing
board, straighiedge, profrador, Iriangles, scales,

mode,

Nawstmmum teaches you tha basics ln

F it {plgas
Trave| Trailer Kai

Build Yourself! Save Gas

TRAILER FOR THE 80's — Burm Travel Trader
k1 slegps lour Under 1.000 the Fibergiass
Aeady o iow. Finish imlenor ok Write Buro
PWES 14143 2% Avenue Nodh Phamgutn, sk
55441, For Tul coior calaiog send S300 10 Come
poftage et hardling Dvalpra Wanfeo

SAMPLE IMPORT FREE!

y Mok Big Money | your Part Time
: MAIL ORDER HOME
e [MPORT BUSINESS
| i el e R
100 ooyt MEEN-WOMEN —Seart your own prof-
itable Home Mail Order/World Trade
Businesa] Operate time for big
second income! bassd on my

own mocen. Step-by-step quidance. 1
travel the waorld to discowver 1000%

TROY-BILT Tillers, i, Alah2 . i BUY BELOW WHOLESALE
| joznd St & 9th Ave., Troy, NY 12180 I ® GET FREE FACTS & MAR COUPON T00AY! & No midalssen Like i Elecui Rasor $4.50, Gere
in L28
[] Please rush FREE calalog. E| ! School of l.'nlllr.? , Depl. PBOS2 2 Ya:nw :m Lo MM“ bt
EL| | et Scranton, PA 185 I | Special neimestmant Drop Ship appnr roniiing T st
Hame 11 Fkﬂﬁwfﬂsmmnlwnaammmm-uall free Sample Import p]'u.l!'mrlpﬂﬂ. 'H:r-wlnwn
El | home in pust B months. o obligation Mo salesman | and Export.” Mo obligation, Mo saleemun will call.
| 3 = I il call ! B, L. Mellinger, 6100 Variel, Dept. T2259
oy EI l N A I Woodland Hills, CA 31367
| state _ Zip I y Wit I
L-————————————_ I wr’rﬂ'_ ____________ e ‘I EﬁVE ENE-F'G?I
LIVE COMFORTABLY
110 YOLT A.C. GENERATORS MAMNUAL TIRE CHANGER ARE YOU PURCHASING ENERGY SAVING DE-

Spacial price whils thay las1. Up 1o 50r% of, B0 cycles. 3000
wafts, Wi, 27 pounds. §° = 107, Tanbal driven froem car or

Pl o et s wvi Clrieragept bowmn Togwicd
dwrmganis ool mrunis see on res. S0 S0
gl bahiaios inn udrtaiped Cal oi wees

WIKCO INDUSTRIES,
] INC.

B § o t54 0 ETE AATT
Biches Bom Nybrogup 24537

FULL- SIZE FURNITURE PLAN

200  POPULAR MECHANICS

Catalog— 2%

Over 170 differant full-size professional furniture plans.
Early American, English, Mediterranean, Spanish,
Danish Modarn. Chairs, Hulches, Cradies, Beds, Tables,
scoras more! Your remittance refunded with first ordaer.

Send today. No woodworking shop is complete withou! it

FURNITURE DESIGNS, Dept. PD-82
1425 Sherman Ave., Evanston, ill, 50201

ROLL-TOP
DESK

Just ke the one Grandfather had, Autharn-
- tic doubla pedestal desk 30" deep, 52" wide,
30" high. Rofl-Top Unit adds 147 1o height.
Both single curve and double curve full-
size profiles included. You'll love making
It. You'll love using it. Adds luxurious decor
to any room. A woodworker's dalight!
Plan #139 {Double Pedestal Deak) $9.00
Plan #140 (Roll-Top Unit) ..... . .$9.00
Compiete Desk Plans . . .$18.00

VICES, OR BUILDING, OR REMODELING?
CONFUSED 8Y SOLAR TECHNOLOGY OR IN-
SULATING CHOICES? NOT ENCUGH TIME OR
MONEY TO RESEARCH THE MAZE OF INFOR-
HATICIH YOURSELF? ﬂH DO YOU JUST NEED
A SECOND OPINION BEFORE YOU SPEND
YOUR MONEY? LET THE pnurrssluuu EN-
vmmu AND HOME CONSULTANTS
AT PLAIN, EVERYDAY, UNDER-
suumﬁu-: LANGUAGE, ANSWER YOUR
GUESTIONS ABOUT HOME ENERGY SAY-
INGS. SEND $25,00 WITH EACH QUESTION TO
HOMEOWNER ADVISOR AND CONSULTANT,
INC., P.O. BOX 9108, HAMPTON, VA 23670.
YOU WILL RECEIVE A ONE TO TWO PAGE
CUSTOMIZED ANSWER TO EACH GUESTION
PLUS SUPPORTIVE PREPARED GEMERAL
BACKGROUND MATERIAL WRITTEM BY A
PROFESSIONAL WITH PRACTICAL KNOWL-
EDGE AND CREDENTIALS IN THE AREA OF

YOUR QUESTIOMN.

FORGET THE REST
PULL THE BEST

TOURING

CAMPING or
CARGD

Highest quahty
gei-coated fibergiass

ORDER BY MAIL
AND SAVE 20-30%

T-G Traller Sales

1S W, WaySeid Aoad Adingicon. Temss T6015 (A T AT



0 ThiNGS & RERS RO
HUSDREDS OF
LINUIEGAS FARTY QADGETE & 1004 i TIME, UNAYAILADLT IN
ETORES O CATALCGE ANYWREAL! Bamgsn peuss s sesepsiing|
Mvm e o peery noas ek povizaed e po sy |

HURRY1 LIMITED NUMBER DF PLANS NCW AVASLABLE
FOR 10 = 38 OREENHCUSE. BUILD YOURSELF AND BAVE
On CONSTRUCTION COST, ¥ CAN BUILD THES GREEN
HOUSE FOR LESS THAN 70000 WITH OUR SIMPLE 5TEP
BY STEP INSTRUCTIONS. TS LISE RANGES FROM GROW-
ING WINTER vEGETABLES TO STARTING YOUR SUMMER
GARDEN PLANTE. THIS HMOUSE 1S EFFICIENT. DuJRASLE
AND ECONOMICAL TO CPERATE. SEND 735 TD INTERNA-
THINAL LAWH SERVICE, RT. |, BOX IM2-K, SFERRY, 0N
THOT3. ALLOW B-8 'WEEKS FOR DELIVERY. DEALER INGLE-
AIES WELCOME.

Book Sales

Agenis Wanted

¥Your Chance To Make Big Money Fasl!

Sell How to Make Money Books by
Mail. Start now part tima or full time,
As your Key Source — I'll supply
you with everything you need to
operate your own home business.
Millions of potential buyers, Lel's
make money together. For full details
sand $1.00 1o:
Bakerhouse Publishers, PMS,
1010 Orange. McAllen, TX 78501

4 Flexible Early Amrican Dusign

"CARRIAGE SHED"
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Arm you tired ol the moaniidy ransom you pay
each momth 10 yowr local wiliies manapaly? Espe-
cially wihagn you reakiae the most abundant soufce of
anergy I3 yours for Iree? Methods for hamassing
his snargy are avallable roday. You noed not wail
lar tomarrow of soma destant futurm. Cscover the
SOLAR POTEMTIAL of pour home wilh this sansi
bie, peactical guide Enegy Indepandence — ine
tmig (o prepass for the coming winlar |8 MOW
¥ou CER Bave humdreds oy sanding only $5.85 to

Blus Viets Em-prllu:'a-:..
PO Box S075-PM, Loveland, GO 80537,

Fall tesrary-baich, guaranter i mor coenpltely watmfied

LEARM

DENTAL MECHANIC
 SECURITY PRESTIO
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READ AMERICA'S BEST HOW-TO-
MAKE-MONEY-BOOKS resmemuiii
EASY STEP BY STEP NO-
MONSENSE WAYSTO
MAKE A HANDSOME
INCOME.

Qrdar wilt con fidence —
10 day money back QLdrrning,
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WEEDS FAST AGLE

¥ INCHES WIDE
Wi IGHS 30 LB

i WEEK MONEY
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| Wﬂ "Hard-to-Find Tools"
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T0-F0 TOOLS

Our extraordinary tools
are made 10 do the job
right, savnngxuuilmu. eltort

nd

and money. they're
gusrantasd for el
Send ma Brooksiona's
FREE §8-page calalog.

Name

Address

City

State Zip

Brookstone

Dapt SETA, 70 vode Farm Roag
Peterborgugh Miw Hampahere 05458

in Electronics
nology
Train 5t Homa

Buiid this beautiful
Dome Home

s i S

Enjoy super-iow energy bills
and house paymenls

Save up 1o 50% on ubilies, and up 1o 60% on
Building costs. Beaulilul Monterey Domes

hiomes are astremaly anargy-ethcbn], unbslsvably
sbrong sarthguaks edmiant. and saty to ptsemble
Mo spacinl tools or skilis recessary. CHer unigue,
patented budiding system makes home consiruciion
@ reality Tor fha novice

Monteray Domes pre-cul, color-coded shell pasck-
agel atar 8l $3095. Models up io 3,500 19 1

Sand (of our color Catalog A Plan Book = 90 fact-
fillmd pages of mxciing, aMordable homes Sales
reprasaniitves ivadlasble lor &l 50 Siates

Wirita boday!

I Eluummu

Rush ms your 90 CATALOG & PLAMA
.?u included.

Alan pinad your ABSEMBELY MAMUAL lor an sdd?

500, l

CITY, BTATE TP

sl To. MONTEREY DOMES
1855 lows. Depl. AO-9
Riverside, Caill. 81317 mosvmry s




U.S. GOVERNMENT

BUY FOR AS LITTLE AS |
1¢ ON THE DOLLAR |

* Moneyback Guarantee

JEEPS, CARS ax low m1 $30. BOATS, HELICOPTERS |
|T\’FEH'HITERS TRUCKS. You can still by cver B0, 000
isems: from The U 5. Governmen!. This manus shows
Feaw b find These Darpains in your area af THEHEHEG‘.JE l
DSAVINGS . Some actual pricss. CARS $30. PICKUPS $40 |
ISJ'HH 15 #2¢. 50 POWER BIMOCULARS 53, and MORE 1
l THIS NEW 1382 up-to-date includes & Bidpers
q_lutnn and isting of Deterse Saies Ofices. Our |
ImﬁEs MOST COMPREMENSIVE DIRECTORY Only 53.00
Cut oul thes ad and send To. SURPLUS DEPT. A198
L6520 WISCORSIN AVE. N.W. WASHINGTON, 0. :mJ

~AMAZING =~
] DEVICES .1

CHEMICAL and PERSOMAL
DEYICES. SEMD §1 for calalog of pians. ks and compist-
o imma boc

INFORMATION UNMLIMITED, INC.
P.0. Baox 716, Depl. M8
Amherst, N, H. 03001

A Learn how 1o MAKE MONEY

i DRAF“NG

Learn ot home
in spare time

Wow pwalisbie! Same Giesel

home-l tralai um 4

u.led mmug “ 'rnﬂm Lo Lrain thets own rlafl in diesel
L] nuul hﬂﬂ. }ub#r school. Mo

w thing with plenty
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[ Power-Drill Operated

PATIO » PORCH » INDOORS |
“"
Splits With 5-Ton Force

A musl bor wood

slove ownars. Steal
structurs frame and
double-adge blade
Two-wiy splining
action is scrow driven

by your power drill
Uss m“*lfq .
oraptional isgs. FREE BROCHURE
Easy 10 move. by i
Siode inside / L Quix Corp.

Saymour, TH 1T852

B Bou-P

SAVE 85/
GOV'T SURPLUS .-« NEW EQUIP'T
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Ren yoear gwn poffaile "phes Fmey’ beingge from Bomy in ppamn
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makms you §217 00 EXTRA ssch month for jusl ¥ wisy onisn @
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Hlll'ﬂ]lllll pump. All metal, rsl-
prood Type X8, Flainiess !ll'lill Usié b WP or
utgr | HF 1,200 CPH 60" high or 1,000

W Z5" wall, 5,200 GPH max.. 144" in;

1" out, Bell of dereel drive. §21.94

i Type P wanr'l rust or clog. Bioam bear-
ing. Ta ?l-ﬂ:l GPH. 17 in; W™ oul. 515.95

. Hlanyy back

NEW CLEVER DIGGER
~Can Do" Digger
{right) digs 2
straight hole
all the way
down, unlike
the conventional
digger, leht
Meney bach guaraniss
Dallvery Inchided
PREI Hawry Duty
Professionst §74.85

TOOLS

HIGH QUALITY ~
TOOLS AND
REPAIR STANDS

WRITE FOR
FREE CATALOG
BICYCLE TOOLSINC.
BOX 2383 N. ST. PAUL, MN 55109 |

Al Laxt # Now Amazingly Slmpla
QAS TURBINE

JET ENGINE
S T
-I Jﬂl

: e we -3 #l.h n&i
S e Bl T g
BAYOY SCIENTIFIE  masiia
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Burglar-Fire Protection

ARE Protec? Your Lite, Homa, Businets, Aute, stc.

o Dy cofelog shows Row |mutall peur own
slaFm gyitebl and vl S dive L1151 W
offer FREE mrele—in pegineerstg servse

E CATALOG oot~

Eurder Security Co Boa B7A07-PM  Lincoln, Ne. 68301

FOR THE NEAREST WHITES DEA
AND A FREE CATALOG CALL TOLL FREE

1-800/547-0011 PA-2

WHITE'S ELECTROMICE, INC. 1011 Plasaasl Valley R, Swest Home, OR S350
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o Small investmeni gre

COAL & WOOD STOVE OWNERS HOW TO FIND

SAVE 30% ON FUEL GOLD NUGGETS
ELE "i““'c"".:&‘f

FATENTED

TESTED 8Y THE LEADERS IN THE INDWSTRY
AT THE UNIVERSITY OF AUBURN. Just gé it and
lorget itl] The WOODMISZA™ automatic draft con- Finding gold nugge!s or coing is now
I8 sasy 1o add 1o your income with products as popular trof provides steady, relisble termperature controd | | Made easy with a new patanted gold finding
as these! Pul your own slogans of designs on pinback with its exclusive efficiert cyclical buming princi- detector. Before with other detectors it

badges, ball bucklas, or pockel MIrrors =— oF coRIrRCE pin. Extends burn time allsast 30% while reducing was virtually impossible bacausa of inter-
with local arganizations to producs badges 1o masl Ihaif waste heal 70%. SAFETY FIRST! The WOOD- ferance from black sand. This new detector
needs. You don't need & kot of money of space for the MISER is sensitve lo charges in dralt pressure | | Is unafleciod by black sand and can detect
Badge-A-Minit system. Just FTR.6S gais you staned, and and is sngineered 1o snap shul if the draft strength pinhead size goid nuggets at great range.
m;m&“:ml "I m;ﬁ":ml r‘:::"hf:m"::: sxcesds a predelermined salely loved, thus viru- its maximum range is 17 feet. It is very
stutdy Lanin dla preds, cobor-ooded BUT-N-LON dies, all ally eliminating ary chance of a chimney fire. Pays lightweight and has perfec! balance. One

for Hsell seweral limas in the firsl year. QUICK, § ho had tried five oth
the pans you nead to maks guality pinback badges, and of our customers who i ar
sasy-lo-foliow Instructions. Get started! EASY INSTALLATION! Designed 1o be used in | | mayes and couldn't find a single nugget

e —— place & 5pin type draft controks on treg-stand) now reports finding up to six nuggets in
EADGE-A-BINIT, L4, DEFT. PMESI sioves and inseris. ESTHETICALLY DESIGNE o h.::r with hI:E G?lrdlnar dE?m:tur
Box §18, Civic Indusirial Park, LaSaite, IL 81301 wmwmmmmana nickal trim Rocanily- 5. 00 ooros. goikd (GIGRt Wwes
1 YES, SEND ME the it stmrter kit for on 85 each ppd., or 2 ‘or $57 95 ppd. 30 DAY
oy 193 plus $1.78 sipping. i, ras. dd $1.00 tax) £ SATISFACTION GUARANTY OR YOUR MONEY | | found with a detector. Free catalog.
Parsons ROy order lodad. BACK! MEW JERSEY RESIDENTS ADD 5%

Tt A Expoen COmmn Gl | | SALES TAX L ooyl vgect i -
3 SEWD ME FREE, #ee o8 cuter Beye-A et evtmioy, Send ceck of Money oer 1o Ajterng- ot " B

[}
Iwnl o e tivea, inc., P.O. 6212, Bridgewater, N.J. 08807

VIEA ared el ¥ e (e
:m NAME
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a:'::ml T I.np-Sldlng Hangers & Gauge
Slate Zlp
Your purchass s always covensd by our uncondiienal
moneny-hack gueranise. ciry STATE P

I nan SWERLY '!'ECHIIICAL m.mo
JLW,BDI hud Toiers  tig  PIRLETY
TUT-I'.L sephivticated urhnnbw of satellivg n-upﬂnn 'I'F-ln
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FRG. aid Whrores woddwite howe nuru-.uu-d this b
* DISH AMTENMA Hores yimu oof enjoy Mmi en mowies. Los
. PHEAMPLIHEH = RECEIVER Jegan -mrw_gvg_w:n L ong rewn
t%'.‘ m-el'p"f.:"rﬁ M Jm' ONLY no EI1
L

DeFi TH'
P.0. Ban :hu-u. :b'ept L nmmm FL 33482 13 99 P.C, Box 2736 5.0.M.
;s 5 . Des Moines, lowa 50315
Reg U - Jaoa oty 4993, 020 1703 te e Darunes tan 50

wﬂ-&':rfiﬁu * Equipment » G cheer price, 34t €.O.D, AR A4 lows acdd 3% sales tax  freight & handiing—3$1.
o g g T g ey Addeniy — My check or money order is enclosed,
Charge fo.__ MASTERCARD ___ VISA Expires

LEARN | Accountne B

MEAT CUTT|NG HAME |

CITY. __STATE__IIF_
L - - - - = .

Jyst published 8-1/2 x 11 Emﬂglvu
o wmllh ol updoted information on
Antennos = Recelvers * Low Mol

| AMAZING VINYL REPAIR

i —510103520 in an hour!
Big earnings, repeal business. Car
nhnps hodres, molels, restaurants,
: . bars. elc FREE FACTS BY MAIL

The Amanican Arohery Councll PMEI A Call lol-lr- BOC-81-8633 (Il BOO-572-0444) ©
Winta VIP. 201 Maonirose. Deot. 181, Chcago. IL 60618
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mmﬂ Its Kind In 'I'Ill m

need good, high-quality lumber, don't let
Inlr.atad Iumher rices stop your important building
projects. The Belsaw goes right 10 the trees and
turns out smooth, tree-cut lumber , , . even begin-
ners get excellent results. Just one man [no Crew
needed) can easily cul enough on weekends 10 save
hundreds of dollars aver high lumberyard prices. For
power use tractor PTO or other low HP diesel or
electric unil. Factory-direct selling keeps price low,
and convenient time payments may be arranged.

Send for FREE BOOK! Just mall coupon balow for

"Hnri’n&numur’im:lum&miﬂ

an the One-Man Sawmill. There iz HD

and WO Salesman Will Call on you. Do It

BELEAW MACHIMERY CO.

0004 FIELD BUILDING

NANEAE CITY, MO 64111

Fipase remd aill and deraily In

_mlr FREE “How To Saw
. o I umderstand there s Mo

=il ﬂi&gmudmwmmm
& call on me.

r-
| |

)

HERE IS A
BEAUTIFUL.
way 10
MAKE

()

LEARN UI'HI}LSIEII‘I' AT HOME ..
chairs, solas lo like-new conditicn! A claan, en-

. restore old

joyable way to put spare hours to profitable use.
JHd cast-oifs picked up for dollars, worth hundreds
when reupholsiered, Fascinaling home study
oourse includes tools, kits, supplies. Earn as you
ledrn — start your own business!

SEND FOR OUR FREE BOOK TODAY! YOU'LL
GET A BiG ILLUSTRATED 24 PAGE BOOK OM
UPHOLSTERY and the upholstery business and a
sample lesson showing how lhe fabulously suc-
cossful MU s;;mm i taught. It costa you nolhing
1o get the information and thara's no obligation
Mo salesman will call,

‘Medem Upholitary |nstitvte, i
BOO1D Fielo Bidg., Kamsss Cily, Mo B4111 ]

STARTED MOW = ML HIE I

r
Modern Uphabtery Inatitule,
| B0 Faedd Bicg., Mansas City, Mo, Hnl
| Please mail me o
| Your haok, * PRGPESS‘IGH.IL P
HOLSTERY for Fign and Profit.” [ ander-
stand no one will call and there is o obligation.

| Mame

| Address
Lo Sme 2o |
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END CESSPOOL & SEFTIC TANK JACK-UPE
OR YOUR MOMEY BACKI

GOVT. SURPLUS. SEND Fg

quaru:nrrumr SLratl. audn, tardwar. mousing
mip., BIC. A mus or Bobliyiss. COnservasonsts.
mechanics. handymen, oultcorsmen Send 31 lor groal,
g catalng (Seouct §1 trom lirel eter of $10 or mare)
AIRBORME SALEY C0. Socw 1945
H5E1 Sieter Dr. . Depl. PRIB3

PO Bax 2727 Cumer City, CA 9030

A magarine for both poviee snd
veteran briaging vou ower 75 project
plans per vear, . for building the best
of Early Americen, Shaker, Enghish,
| Contemporary fumiture, clocks.
toys. famps. gifts and moch nare. .

ALL FOR LESS THAN 20¢ PER PLAN

PN Hegular sribcles on shop tips,
Jlg-ballding, fnisking technigues
amd monsy-making ideas

“‘J

Fnrmgn

[ m I.'IJ

tes 1 year—5W EI}?M a0
Please maks paymeal in S Funds)

The Woodworkers Journal
PO, BOX 1629 |9 NEW MILFORD, CT 06T
MNAME

| ApRESs
P B

EE-EEEEEE, SI7ES 5-13
[Extra width for men who need it,
in aucelient variety, styling

v quality, Available

onidy Ehrough out
FREE CATALOG
Send for it!
HITCHCOCEK SHOES, INC.
Dept. 26-H, Hingham. MA 02043

GENUINE HANDMADE BOOTS -I
quality leather-many styles-reasonoble :
prices. WRITE FOR FREE CATALDG, I
Auatin-Fall Boot o. |

P.0. BOX 17358-PM B Pess, Tx., 79912 |

B ———— ——

YOU CAM MAKE YOUR OWN
MUSICAL INSTRUMENT!
& Wit makes it sasy, and meads
na power tooks
A Feiged fram 405
Wiitn laf Apw calalegus
HUGHMES DULCIMER CO.

FiLE W) Callun Bew FROD
Basne, Cnlormda BT

1

SAVE
MONEY!

Axsrmibly Dot araner MEgRSITIE
Tapctor Kl Buy Sscionydwecl,
Eataing of 1 cormivugion

B0 uses — 89,00, Dok i yousel
Pany - 57 O imiunden o8 gy puoritase

I--— ey Bk G wous e ivie miilﬁrd'-——-h-

Ehmhhl':mt
thdu!mnqrnll H'll]

'I'l.ﬂﬂ HOME IN SPARE TIME
Make exera Iﬂquﬂ- Im spmre time while you train fof a fall
s jiolh, Do pdd jebs for friends amd seighbods, Save
Ay dc‘ln-l FOUF D clecirical work, Leain everylhl
fram Tepairs aml mainisnance o eamnpleie elecinenl |netsl-
lations, Wi previces experiesie peeded. Evetything ex-
plained B0 easy-fo-understand langdage wilk plenty af
drawings, diagram ared phoma. Tadls, daserialy, Ea
equlpmaent mihuded with omare, Approved for Weerans
andd G L', Be ready bor fake alesimg Siy lecireion loens.
ing examination offersd by saie, Gy or county

Mer cosl, no obilgation, no salearhn el cadl

cs A, COUPON JODUY, . | BTy,

I s -:.i-:ml i
e |&8 Coitae, Roraedem,

Ia,—..hlmtuulhjlluhwl“rlr-ﬁllhaﬂil hh I

I m mpaem lima b Be a0 electrician I

I ADORESY I'

\EIT'I'IIT_I.TI.I'EF_T__._,..___.... ______ = _J

| wonaan wooo, pEPY. P17
Lu: Serdsiown Rd., Louturills, Ky, 80704




SOTZ MONSTER MAUL

FAST-N EASY WOOD SPLITTING

s24-96 DELIVERED

LOWER PRICED THAN IN 1980

SPECIFICATIONS

Waight. Head-Z b, (Total
weight 15 Ib.)

Guarantes:

Price:

§24.9& Delivered fo your door,

WISA v MASTERCARD RUSH OROERS
CALL TOLL FREE 1-800-321-9692
Ingide Ohio 1-216-236-5021
OR SEND CHECK OR MONEY ORDER.
Somy No COD's

* No struggling ifting heavy logs up

to high priced power gplitters

= vop ‘em saw ‘em stand ‘em up.

and spiit 'arm|

»Forgat about lost, stuck, o fiying

wedges.

*MNo posoline, no saf-up, NO Toke-

down

» Mo wooden handles 1o repioce.

= NG gImimicks. Just simple physics!
Wea at Sofz have bean making the

same quiet ofter for years, Try a

Morster Maul ot our riskl Within one

yaar, i you donT think IFs the fastest,

legst tiring method of splifting fire-

wosd, lat im ktew, ond we will give

¥ou your money bock, Inchuding

shipping . Fus. It's guarantead

against failure for 10 years,

OUR 26TH YEAR

Sotz Comporation, 13643 Statlon Rd, Columbla Station, OH 44028

MAN 73, SPLITS 7 CORDS!

. . | agree with you that yvour Monster
Maul really splits wood! As Bemidji is in
the coldest region of the United States,
one spends more time working on his
woodpile. 1'm just finishing sawing and
splitting 7 cords of birch. It runs from 4"
to about 16" in dinmeter. So being 73, [
can sure use the help. . . Another thing [
like about the Monster Maul is not having
to fight with it to get it out of a block that
didn't split on the first blow.

Walter C. PorL, Bemidji, Mn.

MONSTER MAKES HIM
A BELIEVER!

Quite frankly, | ordered the “'Monster
Maul” because of your no risk money
back guarantee. | figured 1 would try it
and if it didn't work out 1 would return
it and the real loss would be yours, not
mine, Well, you won't be getting it back.
You made a believer out of me. . .the
Monster Maul does get the job done and
for the money. it's the best bargain
around. Thanks for a darn good product
at a price that is “easy” to live with.

John Geras, Bolingbrook, [11.

AN AGING BELLY DANCER

[ have to admit there are some surprises
among the food of junk being =old to
woodeutters, So Il say it - you old Sotz
can make a maul! Just swinging the
15# has this old wood cutter's belly
dancing around his body like a happy kid.
P.5. Would you know anybody that needs
an aging belly dancer nct that splits wood

on his days off?
Jim Kirby, Dwight, 1L

HE DIDN'T BELIEVE

1 didn't believe the letters in your news-
paper - but [ am & believer now! We just
had our oil tank topped off. and since
Movernber to now (3 months), we hkave only
used 182 gallons of oil. In the past, with-
out the benefit of veur 55 gallon stove
we burned probhably that much every
month. Considering how cold it was this
year, we figure a savings so far of about
$4560.00. T put your drumstove in the
basement. and cul vents in the floors, and
our entire 2-story, G-room house is heated
comfortably.

William Miller, Princeton Jet.. N.J.

NOTHING COMPARES FOR
EASE & SAFETY

Since we cut and split 8 minimum of 50
cords of oak each vear, we need the most
efficient equipment possible. We have
tried every tool known, including a heavy
duty motor driven wood splitter.
Nothing compares Lo your maul for ease
and safety. One man with your Monster
Maul can produce more ready wood than
two men on & power driven hydraulic
wood splitter. This has been proven many
times on my ranch.
H. Patrick Trites. Covelo, Ca.
FRANKLINOUSTED
! have used your 12 Ib. Monster Maul
It's Super! 1've converted my fuel oil
furnace to a wood barrel burner (55 gal
drum). Since then ['ve discovered
Sotz Products. Yours are the best. Pleasze
send my J0HDD. I'm anxious to put it
in use to replace my Franklin fireplace,
Wray Zenker, Jr.. Sparta, Mich.

MONSTER ATTACKS
I've been swinging vour Sot: Monster
Maul for about two weeks now. IU's in-
credible! It's great! It's evervthing yvou
claim, and more. [ split mostly cak, some
logs are 20-24 inches in diameter. The
Maonster attacks those logs like nothing
I've ever used before. It practically splits
those oak logs all by itself, with little
effort on my part. I'm sending a check
for...a set of your Sotz Woodstove Tools.
Gary Mauerer, Willow, N.Y,

FAMILY FEUD!

I am writing this letter in desperation!
In the fall | ordered a Monster Maul for
my hushand. Your article in the “Country
Journal” magatine was impressive and on
impulse | sent for it. In due course il ar-
rived and was promptly tried on some dif-
ficult pieces of oak and hickery we had
been unable to split. Sure enough, it did a
great job. In fact, too great a job. My hus-
band gave his Monster Maul to our 14 vr,
old son, My son's favorite past Lime is
splitting logs. One day my husband, Dick,
let our son Richard try the maul. Big
mistake! These two are now arguing over
who gets to use Lhe maul. These argu-
ments are getting worse and will soon
come to blows for both sides. In conclu.
sion, the only way to settle this is to order
another one. Please rush and 1711 start
saving for a third one as we also have a 10
yr. old boy. Your maul is a great time
saver and keeps my 14 yr. old from just
sitting around, The challenge is great for
him.

Donna Waite, Hampden, Ma.
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AUTOMOBILES

AUTO SUPPLIES & EGQUIPMENT

CARPET bumi, tom? Mend mvisitly withoul sewirg
Instructions §5.00. BASE. Srarvas, ¥20F, 205 Wesbend, New
Youw Caty 10023

OlLD CAR FAMS: subacribe 1 HEMMINGES MOTOR
MEWS, world's langeat old car marswipiace since 1954, Over
450 pagas O ads esch monih, crammed with thousands of old
cars lor spie — pivs pants, Wedatucs, resionsdion shop and
e, Oaly STTS for 12 gianl issued. Sulbscnba o 1ha 'Biia
o il i rwits oy Send o Hemmirgs Moto: Mews, Depl
MP, Bax 100, Bennngion, Yermont D501

PRAOPANE-METHANE-MATURAL GAS  Conversins
CARS-TRUCKES-Buid Yoursslf, THOUSANDES SATISFIED
USERS! Write: Flaming Engineenng. KPM, Remsan, NY
13

SAVE GASDUNE! Bypass pollution devices - « pasdy,
rewersiblyl Posce (GB-0), LaGrargevie, NY 12540

PROPANE GASOLINE DUAL-FUEL AUTO! Cormvprsaon
Pians and nstructions, Parts Sowees. Only 510,001 RDA, Box
BT, Concord, NC 28025

AUTOMOBILE RETUNMING FOR MAXBMZED ECONOMY.
Srngd e bachrnpies incraans BPG 50 0 DETAHLS FREE
Techneerng.Hox 15088, Prinorton, K 08540 CALL TOLL
FREE (BI0)-526-0007. (Racondng.)

DRIVE Late Mooe! Cars. A o Cost, Using Dealer Mpthod
Dartails: Insider, Box SO51PMW, Richmond, WA 23225

MESEL Engirnes, Haavy Duty Aepawer Pickups. Maotor-
homes. i, {512 G681 -F264

BOOMERANGS—INCREDIBLE comebacks! Ssiect from
50 amazing shapassizes anjoy sxciting hin. Order Fres cata-
iog. Boomevanghian, 306 Park, Monros, LA 7201

ALTERMATOR Gengrwior Astwedding  Book.  Prosc
Hodelund Engreering. Box 26024, Las Vegas, NV, 89128,

ULTIMATE COOLING SYESTEM SAVER. Trusted By Pre-
fessonals. Helps PREVENT Expensiva Repars Ard Costly
Fadatgr Antireeze Leska  100% UMCONDITIOMALLY
GUARANTEED. Only 5£3.00. TwFor §5.00 A $1 .00 Ship-
ping. SYSTEM SAVERS, Box B43500. Minma, Fla. 33164 |

PICH-UP - VAN Conalruction - Boal Facks ADJUSTABLE
o Ad Bipes. FREE brochure. EIWAY, Box 681, Ontano, OR
e

CORYAI PARTE Mew Cigarbc Catalog. $4.00. Clark's
CORVAIR Parts. inc, Dept P, Swibume, MA 01370

PARTS: &smy Jowp and tnck pars Spore Pams A
Equipment Co., P.0. Box 751, Lexingtan, Kentucky 40501
o751

VW PARTS: Swor, B Dune Bugpes: Free Cainiog
MOVE Entorprsas. PO Bow 756, Aedwood City, CA S4064

SUMAOOFS, Wih ACCESSORIES, OFF RDAD FANTE,
ALARM SYSTEMI, S accress Stamped enesiope.
Odyssay, T15 AL 10E. Whipgany, W) 07881, 201-B84-2180.
Doains kng, Irvited

HGH Misage Carbursiors, Fres Details. Box 88, Draper,
el BA020-0580

PLATINUM IMJECTOR Cas Sirver Wiorks On Al Cary. Free
Details o Send £38.95 Or C.0.0. PPD. Comfinerial Services,
2620 N. Elston Ave., Chicago, IL 80618

BAVE BIG! SUPEATUNE YOUR CAR FOR BUPER MILE-
AGE INCREASE. Simpis, Emsy, Inexpenanve. DIY Propect,
FREE Infermabon Apolio, Bow 370, Oluztea, 0K 73560

STOPF FLATS -gurg, ineapensive meihod 54.50. Drage,
4520, Drmsdan, Mase 08342

HIGH MILEAGE VAPOR CARBURETOR Compite work:
g plans. BASE Kmess, R2PM. Bowlng Grean, MO,
ket

FOR amy car metemaly afisctve anlithal device, Qo
$7.95. Morky back guaraiised Beta lndusiries, Degt 201
Bay 2206, Elzabeth. N.J. 07207

"WATER-FUEL" BREAKTHROUGHN Swanitg, sup-
preassd [ 7] derecs raplaces cartursior, makes fusl rom warlss
- Bf drival? Giant Paterit revedls method, structurel Cogy -
55,00, Enguere - stampad armvelops. AR Box BEHL Wichta.
Kansas 87208

FAMOUR POUGE CARBURATOR PATENTS —Oraw-
ingt-Tewd- Evaryihing! $3.85 - Flaming Enginsanng, Dapt-L
Femsan, NY. 13438

SAVE MOMEY WITH YOUR CAR Mew vapd causior
[P brgie of quBdrE pour mibange wmiormation $1.00, plans
51000 KEs avalsbie proven design. FORL BOX 478
Higganum, CT DE430

FRACTIOMAL HF'AC MOTOR nopariilhe T Replacing part
rastored. [nEbuckors §5.00, SASE. Szawas, #AZSF, 205
W-nnd e Yok City 1003

ELECTRIC VEHICLES

ELECTRIC PERSOMAL 3WHEEL SCOOTER! Lwe &
morg mothve (el Busd your own for Inss than 300, Compares
o marwtactured unins m §1,350. Duickly dsmantied and por-
fabin. AF pans avadable a1 Avuc Pans, Lawn Mower and Hard-
warg Sigres, Some welding, Send $6.95 lor pictures and com-
plete plans Address: Amoa, XM1 W Pecda, Suita 218,
Pravecia. Aneona BSOS

COMVERSION Infcrmation Fackage. Aviiable Manuals,
Confroller'Components Catalogue. Cluba 5200 WESAS
Box 1548, Cuparting, CA 95015

MIDGET CARS

BOAP-BOX DERBY RACER Plan Phatocopy of dfichs as
ey appaarsd in Popular Mechancs 1538 issues, susiabie
Sor 400, Send Check 1o: Popular Mechanics, Depr. PMCS,
Box 1074, Radio City Siabion, Mew Yok, MY 10101

BARGAIN RIGS ARE AROUMDE — il you srow il 4 ook
for, amd whies Hecs @ 25 chect pints 10 ook fof 6 & used
AV Pralocapy i avedable oy $1.00. Send arder 0: Popular
Mechanics, Degt. PMCD, Box 1014, Aado Ciy Siafon, Mew
York, WY 1000

MOTORCYC BICYCLES
MOTORSCOOT 4 SUPPLIES

CB-RADIO & HAM EGUIPMENT

POLICE Scanrers, Crysisa. Amennes, CBs HPR, Boy
19224, Derver, CO B219

LIMEARS - Sand Slamp lor Delas - MATCO Electramics,
Bos 318, Cadiliac, b 49601

BEARCAT Scanners. Discownted. CRAYBTALS 5275
RADMISALES, 3482 Oahland. Oshhoskh, Wia, 54801
ELECTRONICS
GOYERMMENT Suphg receners, imnnsmflers, snocpar-

seooperd, parts. Calalny 2S¢ Meshna, MNahanl Masa
01908

COMPUTER PROGRAM in baskc language to tnnu—up
[A08 MOFRes. MCKOES DOCUHTEMATN BNT DOSCHonS.
CO0 or pend 51495 in check or monsy omer io; Hmm’.‘.u-
PO Boa 4856, Frammgham, WA 01701

TRS-a0 COMPUTER DISCOUNTS. Lowes! prices any-
whirg, Froe prce b5l Ragio Shack, 1758 M. Detsea Or,
Vineland, M 0BIS0. BO0-25T (26

STEREOD, CASSETTE TAPES,; ETC.

RECORD-TAPES! Discounts o 73%: all ishais; ma pur-
chase , nawsletens, dimooun! dvdend cartficates;
100 mrm Froe details. Distoun Music Club, 50
Main 5t P.O. Bow 2000, Dapl. 1-0982. New Rochelle, Mew
York 10801,

GO WART, MiN-BIME, MOTORBIKE PARTE. Tires,
Chuches, Motors and Complate Carts and Min-Baes st Dis-
couet Prices, 344 Hp. motors 31065 Hp, §12) Send §1,00 I
Beookled. Moriharn Hydraulics. P.0. Box 1221, Dept. PM-MEB,
Burnsville, MK 55337

G0 KARTS, Minibaes. ATV's. Kila, Parts. Lowes! Prces
Caaiog 3200 Rehundatés. Kan Workd, Degt. C. 1488 Marrmor
Ave., Painesvile, Chio 48077

HANG GLIDING, AVIATION

DESIGM Buils Arplanes, Hang Gliders. Semplified Putaca-
wong. Brochure 20¢- MoCoy Aircmft. 12820 5. Figueoa, Los
Argales, CA S0

BUILD and FLY nexpansive AIRPLANES ard HELICOP-
TERS., Proven plans, Mying 'for poars. informationa: 55.00.
Polynowva, Box BTOM, 51, Aemi, Quebec, Canada JOL 200

B4 ULTRALIGHTS - Wita, plans! Catalog. thorough guide-
pook $12.00. Reralun-M, Salida CA B5388

ULTRALIGHT EMGINE, Lowest Price, Dotels 51.00,
Westax Inlernabonal POB GAGBE, Los Angedes. Cal
G0

BUILD & “FLYING VOLESWAGEM!" Tha Tesnin Tee &1
BH-metnd plane. I8 @ challaaging sroiect made om matenls
and parts Mal are readily availabia in any metad-prodiscts shop.
Packape includes & bookls ol nstuctons plus the plan
shosts. Price $35.00. Serd oders 1o: Popylar Mpchanics,
Dept FRCE, Bow 1014, Redio City St Mew York, MY,
1w

SPEAKER COMPOMENTS, Kz cornplele Spedhers kor
AucSoptales. Latewl Technology. Dsoouw Prces. Catalog
$1.00, Speaker Components. Box 287, Masibomough, Conn
(g T

TV-VIDEO EGQUIPMENT

HEAR TELEVISION mrough your Stemsc! Adapior—onky
F1500. Krmcw's, 5639 Noth Kodmar, Chicage, B0648

MOTION PICTURES & SOUND
EQUIPMENT

MOVYIE and Yidea sarvicas. CHME. Inc. 614 Weshington
1., Adtown, PA 18102

BOATS, OUTBOARDS, TRAILERS &
KITS

BOATEITE - PLANS - PATTERNS - FRAMEPACS -
FIBERGLASS MATERIALS - Word's lprgest cetalog - 300
Duw- &80 - Plywood - Fibergiass - Sieel - POWER-

= Intboards - Duiboards - Creserd - Sportfedse -
H}.ﬂmpllnu Fumabouts - KAYAKS CANOES - Large Salac-
taom - BAILBOATS - Daysaders - Trallersailers - Mutihulls -
Moior Salers - FIBERGLASS - Clolh - Resins - Foarn- C-Flea -
CATALDGE 32.00 - “Includes FREE Majedals Brochun -
Hardware - Fasienings - Equiprment - Riggengaais - Glue -
Ei "« [Book "AMATEUR BOATEWNLDING™ - In - Stangipss -
Phywood - Epory'Wood Safuration  Technigue 800
CLARKCRAFT - 16-F Aqua Lane, Tonawanda, MY 14150

SPACE & ASTRONAUTS

ANTIGRAVITY Propulsion Device. Fres Brochua! ROA
Bax B3N, Conooed, NC 28025

KAYAK-CANOES-PLANS-NITE-PATTERMS- Largs -
lection in liberglass-plywood-CATALOG 51.00 (with Boal-
bubdets Gude - $2.00) - Clarkeraft - 163 Aquatans,
Tonewanda. NY 14150

HOVERCRAFT

AERO-CAR Amaring Hovercri® bult sasily with ordnary
oy, Bies forward, backoward. Sidesays over laed snowieglar,
Compints conginglion plans asd ochum. 5595 Ao
Frojecis. Bax 51 18PM, Clindon, New Jersy DB

206  POPULAR MECHANICS

HOVERCRAFT FPlan A Soe. Calmiog §1.00. Universal
Howvercrall, Boa 281, Condova, llinig 61242

EVINRUDE 1081 .. Bl mires .. Scof MoCuloch
parts .. . BV, haendling | - . Elecira Marine, 810 Merrich Foad,
Lymbrook, Maw York 11563

FIBERGLASS - RESING - Foams - cigth - 8pomies - mal -
eic. Faciory peices - CATALOGUE $1.00 - (Boox “COM-
PLETE FIBERGLASSING™ $6.00) - Clarkerah, 169
Agquatane, Tonawanda, NY 14150

(Continusd on next page)




BOATS, OUTEOARDS, TRAILERS &
KITS :

(Continged Irom

BOAT PLANS - Frama Kita - Paftems - Mundreds of designs
= Wood - - Spead - Powarboats - Safboats - Ou-
boards - Canoes - Keyaks - Aowbodts - Housabogts - Dk
Doats - Sportfishers. Easy, proven methods  inchude
mstruchons eepecally lor amalews 1o Bsswe professional
resuds. Mo Loftngl “Supplies” | Fastenings - Fibergiass - Res:
s - Giuers - Spars - Books - Trailer Plans. Muge 144-page
cataks - 5200 Includes Free “Boatbuildwng Supphes” Oro-
chure. Glen-L Mamne, D157 Rosecrans, Box 7S6MP,
Balfiowsr, CA 90706

CAMPING EQUIPMENT AND TENTS

FREE Caislog Ewvergthing for camping. Campmor, Boa
960N, Paramus, NJ OTE52

BANDSAW BLADES, Carbde Tioped Sews, Any Sire,
Frem Iterature. Ming Saw, BS41 Tidewater D, Moriol,
Wirganis 23508

FREE HEAT 'or your home, Proven. Dosit-ypumself. Gaar-
anteed resuls. Detaded  ingiructions B2.00.  Sepliled
Systoms, Bon B27. Froepoet, lincds 61032

1400 Celmiogs Listed and Described. Sources lor Every-
thing Irmagenabea. 34 00, Masterdog, Box B79-8, Faidas, GA
g0,

STEEL, Aluminum, Brass — Sneel — Bar — Tube, Shop
Supghes, Mans, Wrie: CEL Box 1524, Knoxyille, IL 61448

CUT GAS HEATIMNG BILLSE up 1o 407%. Energy enpearl tails
sl ACl now! . . %350 . . L-§ Consultanis. Box 14958P,
Speknng, WA DEZ14.

SOLAR & ALTERNATE ENERGY

SMALL FOUNDRY Fusmeces, Suppies. Free |ieraiere,
Pyramid Progucts, 3738 South Fih Avenue, Phosnis, Arizora
BS041

DENTAL PICK INSTRUMENTS Handies! Adapiabie Tool
For Mechanc's, Crafsmen. Ecironic's Or Anyone. Thase
A Rirgular Intinerenls Lssd By Dentist, They Ane Faciery
Owar-Funs Ard Reworied Asjects, Thise Asacded fof §5.00
plus 7S¢ Bhippirg. Special Faes For Dasers And Fioa e
kelers, Dethcolp. Box 438, Fon Lake, I 60020

FASSIVE BOLAR - Design yoursall! - Easily! Fres migema
tior: “Solarsito-Pi," 487 8ch Avenus, Mew York City 10001

WIND DEMERATORS! For Homa, Cabin, Business. 0%
Tan Credils. Frea Brocheog, WhirWind, 5030 York 5.
Denwar, CO BOZ16. 305958487

EOLAR COLLECTORS. (4'<8") Bustd lor $175.00. Sand
53,00 Tor plans i GG Enterprines, 1414 ingersoll, Watesion,
kna 50701

WOODBURNING CAMPETOVES Compact, Foiding, Fres
Literafyre. Sing Slowes. Dept. M, Box 31405, Bilings, MT
521041405

BUILD Pars 'BOONIE BUG" LOTS OF GO ON LITTLE
GAS! Based on VW bus chasses, this go-armywhin campar is
wdualty at homa on o oiff the road. Sleeps o aduls with room
10 5pare for oM OF sy youngabers. You can make it freen PM
plana. To order send 314 85 ko Populss Mechanics, Depd.
PMCE, Bow 1014, Rado City. Sta . Mew York, N.Y_ 10100

ATHLETIC AND BODY BUILDING
COURSES

BIGGER, More Powartul Muscies - faster!] Free Bookis!
Universal Baox 66844, Deboil, Michigan 48240

KUNG-FU! Frog Literature. Mclsa, Box 1755, Dept.-PM-
B3, Horsluby, Hawaii 98608

SPORTING GOODS AND EQUIPMENT

POOL PLAYERS: Meed Those Hard-To-Find Supcies,
Accassones, Fams? Fres Caisogee. Babe's Biliands, Inc,,
Baox 1406C, Ft Plerce, Florida, 33454-1 408

FREE Sauna suil wilh purchass of patened SIT-UP BAR.
AR Bagy and ofvehiend grentiser. A $23.00 vala 107 only
53.95. MONEYBACK GUARANTEE. Add 5250 shipping.
FRF Enterprises, Box 442, Riverdam, NY 10471

DOGS AND KEMMELS

ALL-WEATHER DOG HOUSE plan. Includes sturdy, porta:
e conBlruchon with innegr rogm. Easy nstructons. Send
4,75, Pal Lynch Studio, 433 Hillside Averos, Eimfusl, IL
[l 8

MEULATED DDG HOUSE PLAN. Floar alides ot for sasy
claaning. Aood i watar proof. Phatocopy of plan as & appeired
in P, svailabde for T5e. Send drdor 1o Pogulir Mechanica.
Degt. PMOS, Box 1014, Radio Ciy Sta., Mew Yo, NY.
0

ENGINES, MOTORS, MAGMNETS

EMNGINES 1016 h.p. for Mowers, Tilers. Hobby parts. Fiapair
Manuals, Tremendous Savings, Fast. Depordabie. lystrabed
Prgn Bockiet §1,00. Ashiang Srall Engnes, Ashiand, MO
G500

SPEED UP or SLOW DOWN any AC type molor up 1o 1
HP, APM o B000. Varable Feguancy 15 i 300 Herz
§132.00 includes shipping. Mark Elacironics, Ing., Box 388,
MNokomis, FL 33585

CONVERT YW angine 1o sircreft angina. Plans §7.00, BAC-
EWZ, 350 Pach Pie, Matvern, PA, 19355,

REPAIR ELECTRIC MOTORS! ILLUSTRATED
INETRUCTIONE| Modeoutp, Box 7286, Karaas City, Missour!
84113

TOOLS FOR SALE

MMSCOUNT TOOLS Catslog §1.00 Refundable Gupman-
tesd. 255 Pire, Exeter, CA 321

REFIHMSH of metals: Find-Tha-Propar Tools, Buffe. Toem-
pounds, Buffng Molors, Calmleg $1.00 Easteood, 720
Lancasior, Bon 524M, Borwyn, Pennsyvania 16312

MHSCOUNT TODL Catelogues - $1.00. Hooséer Diserbuting,
3003 Sample, South Bend, Indigng 46819

BANDEAW Blades ard Cartide Tipped and Stewl Girculas
Sawa Direct From Mandafactured. Free Lierslure. Bos 587,
Lamcasier, PA 1H603.

SAW chains for chan saws. Send 5100, deductinhs from
fiest ardar, for loweast prcks. Epay. B4B4 County Line Road.
Brocivita, Chio 45308

GOLD dtedge Buegwints $15.00. Meszer Press. 120
Churchdale Morih, Sakem, Oregon 97303

MULTIPURPOESE Tool Bl it Scraich B Parls: Latha,
Jointer, Shaper, Band Saw Sandsr and Mary More Ophians.
Sawes Thousands, Works Greal, Compeste Plans & Specs.
10,00, InoGilass. Ellswonh, NE 63340

TOOLE lost, mizpleced. Trr convenence ol magrabar,
2955, Noow, Depl PMSC, Box TET. Wimnglon, N.C.
28402

LATHES —Lrimdl-— Manral — Starioe Enco. Catalog
51.00. Shap Suppbes 51 00 Campbed, 21000 Salma Rosd,
Epeinghald, O 45505, (513) 322-8563

QUALITY MILLING BMACHINESH Build Yoursel, Save Big!
erteal Plams - §5.00, Harizomal - $5.00. {Both Just $8.00).
HU-DESION COMPANY, Box 6344, Sama Ama. CA
2706

BUFFING & POLISHING

WODODBURNING RADIAL STEAM TURBINE Geraraies
Jkw ol Eleciricily! Simple Consiruchon! Compact! Comptets
Flans: $5.95. GLENVALE, Box 358k Siation D, Torondo,
Ontano, MEP 36

HYDROGEN FUEL! Complete Elecirclyres and Autn Con-
wersion Plans. Plus information on Sgle Storage and Gener-
ating Hydrogen Free. Complete Package: $10.00. ADA, Bax
B73, Concand, NC 28025

COMPLETE 1982 S0LAR HEATING PRODUCTS
CATALOG!

EVERYTHING for Active and P assive Solar Healting, includ-
ing Kalwail's Sun-Lse’ Glazing and Thermo Storage Systeens,
s diffeult bo fnd energy savers, Order all maberiahs rom ooe
axpect source. B0 pages, 18 sections, 53 ppod. Wisil cur retail
stive. SOLAR COMPOMNENTS CORP., Dept. M, Box 237,
Manchesiad. NH 03105,

CHIMNEY RELINING Samiass Fipa Informabon $1.040
Rafyndable Scrroedars, RD-1. Biglendip, PA 17307

SOLAR Source Boash — 57.00 — 350 pages. Midwes!
Soly Supply Co, I, 8708 Morraell, Indapendence. Missoun
64053

SOLAR &ir Collector. Build Inenpenase [Linder $300) Unit
For Eficiend Heabng'Cooling. Frew Report! Energy, POB,
4P, Shaiwnar, Florde 32579,

REFIMIBH all metals: Fing- The-Proper Tools, Bulls, Com-
pourds, Bufing Molors, Calxlog 5100 Easiwood, 720
Lancasser, Box S24M, Berwyn, Penneylvania 19512

BLACKSMITH SUPPLIES

FORGES: gas, coal — hammeds — Wngs — arvils — anwvil
benwhes —all blacksmith suppies. Cataiog $2.00 (refunded
femt ondark. Mapwed Biacksmen Shop, TEIS Cannonsbung,
Cannonsturg, MI 483017,

ENEROY SAVING

SAVE 120,00 yearly with new showarhaad. Cuts waber use
B0%. Send 59,95 Cado, Box 426PM, Parsons, TH 38363,

FREE Energy* Confroversial Suruval Publicelions. Thrae
Dozen—Ewcinoty, Gas, Gasolne, Guns, etc. Catalog 1.
Consumprimrics, Drawar 537, Alsmogonka, MM BE310

SUPERINSULATION Reduce Heating Costs 100% Guar-
anteed 5500, Ammican Home ipsimte, PO Bas B35T,
Bathiphem, PA 18015

UNDERSTAND SECRETS OF SAVING EMERGY WHILE
LIVING COMFORTABLY!I Send 52,00 bor Brochum On How
To Procged— HAC, Box 9138, PMESCO, Hampion, VA
ZIETD.

GENERATE ELECTRICITY Wik LUnmodifed industian
[Washer Type} Mool Lagally Fevarses Electric Mebar, Sim-
phe InsbrucBons §3 88 EPS, Box 3572, Shawnes Missan, K5
E&203

INCREDIBLE FREE HEAT MACHINE DETAILS §1.00 ang
SASE Dorgenon, Bas 57244, Dallas, TR 75207

SAVE ENERGY New Shyroloam Fourdabion Venl Seas
nstall W Secords, 5105 Free Dwlais. Expre Company,
SR0GCH 84, Bon d2. Dept 101 Findlay, O 45840

THRIFTY OUTSIDE AIR TO MOST FIREPLACES —
%17 .90 shipped, of, send for ires brochure— FIREPLACE AIR
VENT, Box 404, Sedalls, MO, 65301

BEND 50c Postags for Frop Drii and Too: Bargain Lata.
Balmn, 15 Brimcilf, Holdon, Mass 01520

UPHOLSTERY SEWING MACHINES

FOLAR HEAT YOUR POOL UTILITY FREE -— Inaxpen-
sive Exay o Consiresl Sodar Heater Oparales trom your axisi-
g Pogl Filter. Band $& 95 lor Plan "W 10: JAS Produsis, PO
Ban 432, Bateft, IL 607103, inchedes Free Solar Famphied.

SOLAR COLLECTOR Heats Ar Fast ior Savings, inmpen-
sve, Easy o Busld, Complate Plans B5.00. Bright Co., PMD,
A, 2 Box 132, Elvergon, PA 12520

SOLAR WATER HEATER-— Ingtalling & syslem Mhal hoals
waler wih the enengy fom the sun is no more dificud than
instaling a comventional-type water heater 1hal usss gas o

. ¥au can o0 A Photocopy of Populer Mechanics
article avaliable for §1.00. Send coder to: Popular Mechanica.
Depl. PMCE, Box 1014, Radio City Sta., Mew York MY
10101

HOME HEATING, FUEL SAVERS

FREWOOD LOGS from BAWDUST Simphe & rmaks. Com-
pete Instruchons, 57.00, Todays dees, Box 223048, San
Frarceson, Th S4122

LOG SPLITTER Plara, Buld Yoursall, Hydraulic Powar, No
Gamwpicks, Satsisction Guarantesd. $10.00 W Franapen,
P.0. Box 483, San Lorengo, G, S4580-0483.

BURHED 8Y ENERGY COSTET BUILD your own Wood
Buaring Furace from your sabveged malenals. Will hamt
FuwTie. GEFSQE of shop, nformation §1 00, complats drawings
ard mstuchons $10.00 SNS Assooates. Box Y268, Riwes
Juncton, Ml $827T.

BURN WDOD, nol your budgal! Burid effcient skaye, mod:
g fraplace, (rom savaged pans. Construction detals, §1.00
{relundatie). ideal, Box 217. Bellbrook, Citeg $5305-0217

HOME CRAFTSMAN

CATALOG FULL-SLE FURNITURE PLAMS - 32.00
Ratunded with frs? order, Traditonal, Earfy Amancan, over
170! Fumiture Desegra, 1425 Sharman, Degt CP82,
Ewarston, llingis G020

SAVE ENERGY. Nabonwids computer senice individualy
axamings your house. Caiculals lulure ensingy coats. Repods
give savings lpe. All only 5750, COMPUSAVE, 3313
Mdaple, Suilbe 127, Freano, Cal 03726

PLANS & Supphies \or boys, Clocks, emilure amd accosso-
s Celmlos §1.00. Armar Progucts, Box 290, Dept. CT., Dee
Fark, WY 11728

UPHOLSTERY Sowing Machines with Waling Fest, com-
phate ready 1o use—oandy $455.00. Thampson Model PwWi103-
AGEF AVAILABLE FROM YOUR LOCAL DEALER, or ondar
deect. (Master Charge-visa) Datho kg, Ing. P.0. Box 12110,
Lubbock, Texas THES - Phong: (BOE) T44-E8774

MACHINERY, TOOLS & SUPPLIES
4" METAL Cultng Lathe 580.80. Tag, 15088 Proctor,
Industry, CA #1746

FREE tndustrial Buyers caleiog for home craftsmen. Buy
Bl same LOW pices as lange industrial planis.
Turnisey, 35FK Lsichworth St Bulfalo, NY 1413

KEROSEMNE Wicks Save 358% O Major Brands [Herosun
105 §10.2%), Glo-Wirn Sales 3801 Eaxl 25ih, Soux Falis,
Boyth Drakote 57103

FREE ENERGY SAVIMGHome Products Catalog kom:
Jdusstin, 41 Geresnbelt Lena, Leiiown, Mew York 11756, Free
gift with Bt onder

50% Window Heat Loas Asduction. Double-glaze your gan
windows FROM INSIDE. PERBANENT. Lagves wirsdow opas-
mlicn unchanged. Mo infarhannse Sioem windows. Inslrechons
53.00. (5B, 637 Union dwe., Elizabeth, N.J 07208

BUILD IT YOURSELF - Toys, Puzzhes. Faanars, Furndure,
Bird Houses, Rocking Horses, Toy Carn & Trucka, 32 page
cafaldg of “same size” Palterns, Wheels, Books $1.00.
Diecaign Giowap, Box 5140, kidlar Place, NY 11764,

HEW TOY PLANS, complete, sasy. For lun or profit, Cola-
g $1.00. Plans, Box 3385, Stony Creaw, OT, Q6405

WOOD TOY Kes Complets Pre-Cut Free Brochure, Paks
Toys. 2620 Loa Mogabes Way, Aancho Congows, CA 85670

(Continued on next pege)

BAVE, 35 WAYS o PHONE BILL, Gusranieed, Bookset
£1.00, tis, PO, Bewt 713, Flotda, Mew Yorg 10821
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HOME CRAFTSMAN
trom

FIMNG COVIL WAR Modsl CANNON Plars: Cotslog fres.

OVER T8 PATTERNS! Enjoy making profiabis wodden
gifta, bowa, housshol! scosssorisa. PLUS “Ghop Gacreis”
Ondy £5.00. Accarts (P-92), Box 282, Darmers. MA 01923

LIHAD bnitune tefimighes. Eliminghes sinpping o sanding.
Formida 3300 Badey, 17102 Bobest Tral, Cypress, TX
TTEE.

MAKE TOYE- Plans. Hardwood Whoals, Pt Cabaiog
$1.00 Chery Tree Toys, Ml Rosd, St Clairsville, Ohio
43050

UNFIMISHED piciure frame moulding. Faciory clossout
5, discount, 200 stylas Winte_ Japs, 1 26-PF Sawamth Morth,
Hopiina, MM 55343

WOODEM Toyn Are Better. Lisd 00 Plans §1.00 U5 Cur-

rency Ondy, Woodbuichors Toys, Bon 514, Leslsm, Wich
48251

LOG CABINSG AND “A" FRAMES

PUC CHAIR PLANS - SIMPLE ASGEMSLY §£2.00. BOX
231, BATALITE BEADH, FLOMIOA 33537

WATERBEDS! Buse) Yoursad Brochura £2.00; Plens §5.00.
‘Waterbeds, #8907 Aurora, Ventura, CA. 903003

ROUGH, AUGGED & AUSTE. LOD PROJECTS! Maxs
charm, bancheas. abies, gates, fances. A summar house. bird-
housea, pignas and housy rumbers. lemps, tables, Shelee,
bookemds. Photooogy of aticles &3 thiy appedsed n Populsr
Mpchanics available for $4.00. Send order o PM, Depl
PMCD, Bon 1014 Radio City Sia, Mew York, WY, 10101

DURABILT MOMER! Durable — Roomy — Expandable —
Warm in Wirtber, Cool in Bummes High-A-Vahw, Virally Foe-
Eantopakon ansas. Cortral Ar Hest Epgy To Build. 515,000 —
S20,000 Complets. Peticulars 3500, Plana 54500 — Bos
10543, Kamsas Cay, WO 54111

CHILOREN'S BUIL DING: , Traahousas [Forta).
Dwindiad Plana. Calalog §1.00. MfEn'lurprluu Box 820514,
DaBas, TX 75382

WOODEN TOY DUNMPTRUCK — For Plans send §1.00 lo;
Carl Mose, 6266 Burt, 51, Charles, MI 40855

BANDSAW Biedes prd Carbide Tipped and Steel Circular
Saws. Direct From Manufeciurer. Frea Literaturs. Bow 567,
Lancastar, PA 17800,

UPHOLETERY And Cening Suppies, Catalog §1.25 {Re-
Iuirdabie. | Jacks Upholstery and Canng Supplias, Dept PMT,
Cwengo, ILL. 80543

WALNUT Lumber cabine! grade. Squares, Gunsiock
btariics. Viprsogs, lowed — Mg Walnat Co., Dapt. M, Ststion
A, Box B8, St Joseph, MO B4500

MATIVITY SCEME §5.00, SANTA & REINDEER 34.00. Full
WIB jigsaw patems, coior coded for disbncive ouldoor or
indoce display, Eesy o make. Send prepaid lo: MC. Paiterrs,
P.O. Bax 318, Park Ridge. 1. G0068

OAK Barsl Cookie Jar. Plars §1.50. Crafoo, 6335
Longorawie, Tillamook, Oreg 97141

PATTEAMS tov coppar candle hoidans and anifacts, Cale-
lopes $1.00. Copper Crafti, PO, Bow B84 Madina, Ok
42580054

THREE Uinigue ‘Woodsn Car, Truck, Sailbosl or Speceship
plang. £2.00. “Plamayy”, Box 2302, Kalamszoo, bl 48001

FREE CATALDG: Furniturs Plans, Mulli-Size, Full Scake.
Flaniplan-Y, 4B Lowel, Weatwodd, M OTBTE

MOLDER Planar 14" $420 Free Brochure. Rego, Downing,
Fall Fiver, Masa. 02723

YALUABLE information on Deiling Malad; $3.00 Joseph
Bation, P.0, Box 448, Ridgesay. 5.0, 20150

VINTL insutsied House Sing Do Yoursel & save 30% 1o
6% 50 year warmanty, Complate metructions. Free informa-
tion. U-Side-it Inc.. 210 First Ave Norh, Seeftls, Wash,
sat0e

CHECK EMERGY EFFICIENCY BEPORE YOU PAY! Send
3,00 For Senple Evalustion Kit— HAC, Bou 0108, PRMHBCS,
Hampton, Wik Z38T0.

DOME Shal Kits — 45 1, 24, $8,000.00, P.0, Bon 2522,
Ovange. GA B2B65

HOT TUB ASSEMBLY Inalnuclions. List of chaap local
weood Buppliers. §3.88. M, Taylor, Box 5166MS, Sants Rosa,
CA, D502

PFROJECTION TV . . . Gonwert your TV to peogect T Fool
piciure . . . Fadults squals 1o 52,500 projactor . . . Totad cosd
as Man $20000 . . PLANS & LENS §76.00 . . . Inmstrated
indormation FREE . HACROCOMBA, Washinghon
&mm‘lﬂﬂ Credicard Orders 24 HRS.
1-215-T36-3870.

TELEPHOME Installations. Legal, Easy, Fin, Save. Bookiet
53 Telenac, PO, Boax 38358, Dwrwver, GO BOGK3E

SAUSAGE KIMNG How To Make Ten Types, Instruchons
Eight Spaces, Fifty Fest Casing, §8.50, 44 Miller Crest Lans,
SL Paul, Minn, 55106

PLUMBMNG MADE SIMPLE - Faucel Rapairs, Todet
Fepains, 2 Fully Bustraied And Easy To Understand Bockiets.
Send §1.50. C & A Enterprises, PO, Box 594, Lombard, |11
SNED

DULL DRILLS 7 dnstructions, Diagrams ior EARY Bhampen:
g, $5.00. Drifico, Box 2, Woodsiown, N 0068

STOP unsagintly cracks in concrete patio slabe #ic. Easy
ingtruciions 52 00, Dwight Buck|snd, 3175 Busna Hilly Dbl
Dceanside, Calil. RE05SE

Deopt. B2LPu, Box HI Woodsiook, B S000E.
PLASTIC LAMMWATES, How o work with! Yiou can fum o

Work, WY, 1ﬂ1l:l'l

DO-IT-YOURSELF
SLIDING GLASS & mmmm&

PLANS For Self Sufficien! People. List Fres, Kin, Box 807,
Palisade, Colorado B1526
SAVE up to 75% on refills lor gour nylon cond weed trirmer

For sasy o read plang send $2.00 io; Camisk, PO, Box 875,
Bonita, CA_ 0002

3 WOODDEN TOY PATTERMNE - Emsy. Prolnable - Cary,
Tracks, Train, Arplanes - Only 5500 - Franks, 120281
Second, Boonewlio, M5 28829

MAPLE butchar block gounmed table kit, $80.00 or plans
$5.00, 24°X25", M0 high. Wood $iat shell, biochune . 25¢ ok
Thomas, 2801 Guitand Lane, Okdahoma City, Oida., 73120

ROCKING HORSE Fuf Size Easy To Budd Plans 5485
Carvar Crafts, 412 South Cummings, Glassborn, B 08008

AUTORO0DY AUST REPAIR BOONK. 33,00 SMMM, 8321
Badtenors Bhwd, Collngs Park, W0 20740

WELDERE - machamica save §. Buld folding Jackstands,
Hydraulic Press sic. inlcemation $1 .00 Bigdes Plans, Box
250, Long Baach, Ca. GD&10.

WATERBEDS! Fan And Accessory Catalogue §1.000
Wablerbeds, 12104 T Gireet. Yencouwer, Washinglon
St

SOLVE PYC PLUNBING PROBLEMS No Extras or Spe-
oal Equipmeni Nesded. Easy To LUindorstand estraied
Instructiong 53.00, And Sell Addressed Emelope. PYE, Box
BR, Fort Peerces, Flonds 30450

GLASS CUTTIMG-ALL YOU WEED TO KMOW! Every
Faerancr st showild ncw P o SANSGE pIGces oM pracious
sernp. Loam e pho echnigess by & phatocopy of
aticie a5 ¥ appaarsd m P.M- Price £2.00. Sand orders o
Popular Mechanics, Dept. PMCS, Box 1014, Aado Coty Sta.,
e Yok, MUY, 10101

REPRODUCTION MOLDS

AUBBER, Fitwrgians Mokds for Dmameantal Concrata (B
b, Plaea, En.), Ove $00 b Gl Figen. Foee indor-
mation, SASE, Plycrets Mokd, T Rapids. Michipan 48628

ARTS & CRAFTS =

PLASTERCRAFT, CAMDLECRAFT, AUBBER MOLDING
tor Fun « Profit! Mske Figurines from Complets itst Cataiog
$1.00 (Refundable). Woaley Company, Bax SEFM, Peoria,
Inois 60601, Extablshed 1817

DRFTWOOD. Many uses. §1 {or stampa) lor mformation
ond discond. ALK Lshenan, Box 1100, Yechsis. OR 67438

"OETTING Started in Stained Giesa™ $1.00. Whitlamors,
Box J065T, Hanowe:, Mass, 023389,

BMAFS and Herdwarw in Lesthercrall Fres Catalog
Campey Co., Bow 35781P, Dafles, Texes TEZI8.

DESIGN with pan, then eich copper. mayy insinuctions
200, Wi ki B10.00 Forids Slacdard, Box 1038,
HMpdardale, Fla. 33009

DOLLHOUSES minighees catalog 52.00 refundabis.
Caroding

WOODWORKERS, Hobbyiats, 1883 catalog conmining
Chair Cane, Woodan YWhasis, Lamg Pars. Tools. Finishing
Materials, Hamdware, Plans, s Send $1.00 Baap
Spaciafies, PMOAD, KI5 Bebows. Franklon, Mi 40635

FULL-SIZED TOY PATTERMNS - lllustraigd Catsing of cwer
B0 Patiesna - $1.00. INTRODUCTORY OFFER - 10 Pattems
of Toys with Mavirg Pacts - §8. Marly Kelly Enterprnes, Dept.
P-g, Box 79062, Saginaw. Texas TH178.

DUCK DECOYE bom sorap wood. Four sises. Easy Plans
£3.00. Pinecraft. Box 352, Carthage, MO B4326

CHILD'S PLAY HOUSE Plans, Indoge Cruidoor 54.00. Dusl
Enterprizes. Dopt. Fh-1, PO Bod 6858, Alhambea, CA
Wbl

SAVE steps, monay. Liss your telephones & an infercom,
Plans $5.00. 48 Enerprises, Bax 453A, Weshwood, M
aTeTs

ELECTROPLATING, Complste wraieurs textbook, Al
imistals. Eloctroplete mertalic'normedallic nams 500095, Detads
irea. Tropic, Box 95-P1, Pam Eay, Fionda 12006,

1400 Catatogs Linted and Described. Scurces ior Every-
thing imapinatds §4.00. Mastetog, Box B79-F, Faolax, CA
BdB30.

NUT Piciosr -Lipper Plans. Detads, LEASE. Luson, Box 12,
Mearingaport, LA 71060

BAVE Hundreds yeardyl Do-it-Yoursell Washar, Dwyer,
Distvasier Ropair Guides. Fres Details; Kings, Depl, PRE,

TELEPHONE Work Explined Sand §5. Pocksi Crafaman,
766 Pala Circle, Kanukn, HI 96732

Pul'S PLATFORM BEDS—Maka your cwnl Take your pick
of & ng-aized platiorm with movable end tebles or an scon-
ooy, easy-be-budd single sleaper. Full set of woniong drinvings
of both beds, pus 8 sin-page natruction bockis! with howe-
To-phatographs and Construchon tps svadable for $7.85. Send
orded ko Poputar Mechenics, Depl. PMCE, Box 1014, Rade
City Bta., Mew York, WY, 10701

COMSTRUCTION PLANS,

BLUEPRINTS
CLOCK Plars, Lyre , bull-size, detslsd, suttwctic-
style, 39% mll. §17.00 ppd. Photos, s, 1. §1.00 sach, SASE

Dameron's Plans, Box 128 Busngion, N.C. 27215

WORKHORSE- Most Yersabie Worsshop Inovation, Busk
ness Oppotunites, Easy Plans, SASE 55.00. Box 24022,
Larssing, MI 48909

208  POPULAR MECHANICS

A8 Weat Caming Faal, Arcadia, CA §1008

Ctwi Shop, Box TO4P, Calahesh, North
/AT

CRAFT Jewsiry Supples [Whokrsake 25¢).
Fousseis, 107-183) Dow, Addingion, WA 02174

STAMED GLASS Catmlogus-F. §1.00. Suppliss, Kis,

Books, Todls, Gless Saylescrals, 171 Maen, MNyach, MY,
1086

LEATHERCRAFT Calalng, Tools. Lesther, Dyes, Drass-
ings. Sacdie Stamps, Buckies much mone. Send X200 (e~
fundabda with osder) 1o; MacPharson Broa., P.0. Box (g2,
San Francisco. Call, 84108

METAL , photoa, hirts 38,50, Don Gunn,
18 Norhwood, Moknney, TX TS065

BUILD THE BEST WORNBENCOH lor the least money,
Complse workihog Aol necesary. Plans $4.00. Banchoo,
PO Bom 831, Petemonough, NH 03458

BAVE on parts ot Lavwnmosers, Minibdos, Kads, Chain-
aarwvs, Smad Engines. THOUSANDS OF PAATS. Send $3.00
For Calsiog. Sav-On-Pars. P.O. Bow 237 Scmendile. Mass.
a3

AIR-COMDITIONSMNG Mada Easy. Fundamental and Sar-
wcing. §7.50. Dioe Technology. PO Bax Ta24, Pasadena,
TH TrE0%

ALCOWOL! 180 PROOFT Muks Cheap FuslBooss With
Gemple 588 Pans/Fecipes’ \mormabon Free!  Dasert-Fid,
Box BFIAMA, Kngman, AZ BS412.

Hiustraded,
Rad. Warran, PA. 15385, PA, rescents add 6% tax,

STAIMED QLASE SUPPLIES Complets Cataing §1. En[w
furdabie]. Sunahing Glasswoiks, 78S Millarapord, Dapl. GT
Ambarel, NY 14226

AT -By-Numbars” T-Shirs. Parmanent Colors. Pumg-
o, Turkey, Hom of Plenty, Duck, Ouall. Stais Sie. UOUIT,
P.0. Box BX1, Cary, Morth Carcbna 27511, Custom Desigra
Muriilabie

CARTOONING, COMMERCIAL ARTS,
SION PAINTING

PUBLIC ADDRESS, NTERCOM Sysiems, Easy-insial,
Drscownt Cataing §1.00. Alphasound, 1000 Lincoin Ave., San
Josa, Cald, 85125

ULTREATE EPA BYSTEMM Easy o buy, instal . _ Freas
desds . . Islonation Techaology. 18 Sewansea Lane,
Ploasem L CA 54523

MODERN Cartooning laugh! by mal Weite lor free bro-
chwre, Cartoonarama—fox 263-3, Brariord, Conn 08408,

SIGH Pgirting — Ensy methad, Free catalogue. Kaufmarnn
, Candariown, Mssour E5073

(Comtinussd on mexd page)




CARTOOMING, COMMERCIAL ARTS,
SIGN PAINTING
{Coniineed from
CARTOON for Fun and Moneyil! Free bookiatlM Cadoons.
Bon 406144, Delrol, Michigan 48240
38 LESSON carconing couwrse. Caoonsst’s Magerine,
m?ﬂ 00. Hartman, Box 30367, Lincoin, Mebrasia BES03-

LEARN Sign Fartvg. Brush Included. Eufeka Press, Boa
B31-Ph, Fitzgaraid, GA. 31750

MODELS-CARS, SHIPS, TRAINS,
PLANES ETC.

MODEL AIRPLANES — Huga Calsiog
Manuipctring Co., ko, Monlazuma, 14 50171
RADIO CONTROL - Airpianes, Boats. Hekcopters, Sys-
temg, Supples, Big Descount Catalog-54.00 (Relurdabi)
Modaleis Supply, Bas M85, Montgoerery, AL 35107

$200 Sg

PENNY! Approvals! Regadiess catalogue! Kiosiee, 4184
E2nd 51, San Diego, Call, B108,

UNITED HATHDMS 3 Compleis Min Sets 25¢. Approvais.
Cornetin, PO 1508-M, Lake Placi, Florda, 13852

50 DIFFERENT Oud LS. batween 1861 snd 1538 - §1.00.
Ed Roush, 423 Shepard. Maxsheid, Ohio 44007

SPACE-AGE TELESCOPE PLAMN. ITs & 34 In. refracior
type. Porisbis, waighs 50 lbs. fulty assembled with Fipod,
Mgka it yoursall, Pholocopy of the arcles am available for
175 Send onder to: Poputsr Mechanics, Dept. PMCE, Box
1014, Radho City Stabon, New York, NY 10104

CAMERAS & EQUIPMENT

OLD ULE Samps on Approval, Chestor, Boa 153855,
Philadedphia. PA 18111

WORLD Wide Stamps mounied i books on approval 3¢
wnd up. TRAUST STAMP COMPANY, F.O. Box 100-P,
Jemaica, MY, 11435

FREE Suprise collechion sam with approvas, Gould, 1784
Uinion. San Francsco, 34121

FREE 230 Linded States md Workdwide Stamps. Approy-
als. Stamps PM, Box 1427, Beltfiowar, Ca SO706

100 Ditterorm LLS. 25, Approwmis. Bradigy, Box 4259,
Midleshian, WA 23113

LVE Sieam Enging Kis. Marine, Slanonary, Wakang
Beam, Boilers, Fittings. H P K's Fascinaling Modals. Calsiog
$3.00, Comuck 34, Yonkers “J", New Yorx, 10710

WANTED Oid Toy Trams Lional, Amawican Fiyer, Eic, T&5,
Bea 1668, Hawthoma, Ca 902560- 1868

MAGIC TRICKS, JOKES,
VENTRILOQUISM

FREE! llusiraiest Vntrioguinm/Puppertry Cutaiog Maber,
Baox 420FM, Litbeion, Colorada BOAGD

FREE! Workl's Leadng Movely Caisog. 800 Jowes.
Trcka, Boagroe, Spats, Hobises Johnson-Smith, C10, ML
Clamana, Mich. 48043

PROFESSIOMAL MAGIC 1861 Catalog. 52.00. Same day
Service, No Sutrtitules. Fabulous Magic, 1319 E Charlesion,
Lest Vegas, Nevada Bg104

“MAGIC Explained . Moninly Mewsletiar, Sample 37.00
Bow 426, Phosnde, Ceegon 87535

HOBBIES AND COLLECTIONS

MELITARY Medals Calsiogue 50 Sutecripfon $4 50
Warron, Box 357TPM, Baldwin, NY 11510

ADOLF HITLER Set ol 16 aMevraril, mand philo copad. asch
6%« 4%y $4 98, Dept, A PO, Box 2176, Yiepnia Beach, VA
TS

BARGAIN 100 World-wede Siamps 256 Cusiity Apfrovals
R Parees. Bood 143 West Brooubald, MA 01585

2,000,000 Stamps— 150 Courires— 3¢ Each. Beiden. Box
4148, Daabomn, 48128

BTUNKMING! 100 BEAUTIFUL MINT PICTORIALS. Al Cil-
leved Only 25 Conla with ARractive Wordwoes Approvais.
VAMSTAM, Depl. PM-BE2, P10 Boa 11272, Chicago. llinols
611

BARGAIN BOOK SEND 2ic credited on 5500 cmder
CENTRAL CAMERA CO, Dept & X382, 230 5o. Wabash Ave.,
Cricagn, L 60604 PHOTOGRAPHIC HEADOGUARTERS
EIMCE 1898, (312) a27-5880,

PHOTO AND PHOTO SUPPLIES

DARKAOOM SINK WITH A BUILT-IN FRINT WASHER.
Mawa It Yourses, It's sasy | For 752 you con buy @ Phitocogy of
e Arlicle & i appearsd @ F.0L Send Orders To: Popules
Mecharecs, Depd. PMCR, Box 1014, Aede City Sta, Mew
Yors, N.Y 10101

REBIMD YOUR DAMAGED BOOKS. With a tew comman
iools and @ homemade bocx press. (plan ncuded) you'll be
able o handig smything from a lom hinga 1o @ compleis ebing-
ng. of adice az it appeared In P svailsbis for
$1.75. Gand ordara o Macharcs, Depl. PWMCE. Baa
1014, Radwy City Sta.. Maw Yoo N.Y, 1000

BOOKS & PUBLICATIONS

RUSEM— 50 Diferent Incuding Many “Odes . Jusl 10e
Apgrovais. Tarhee! Philnieics Sier City. Norh Carolna
27344

FREE Pamphiat over 400 Saif improwement and How To Do
Buocks, Informaton Center. 288-0 South dih Streat. Coplay.
Pa. w037

"INVERTED ERROA™ + ¥3J DiMe @t Uinitsd Siates, S0¢
with aporousis. Luray, PO Box TOBD. Siver Sprng. MO
20007

50 TOPICALS 26¢ whin fiquestog iow priced sparrali
Stewart Kenl, Box 2308X, Bellingham. WA 98227

PEMNY Approvals 1 - 2 - 3¢ CK Stamps, 1T7B02 Markles
Dirive, Jasmel, CA 52035

FREE 100 Canada with regues! of Worid Wide Approvals.
Boner's, PO, Box 5807, Ban Wateo, Cahl. §4402

500 Dillirenl Woddeads Saryn £33 00 Wak Approvals.
A.G. Sales Boa 1065, Jamaca, MY 41431

50 LATIN AMERMCA -¥Se- Appeovals. Crockstt Stamp

NAD wir fowrndtiry. FREE ilkffrated cataksg. Dela, Box
1 EMPE, Honoily, Hawali S8R

"OLD Time Solder Mokds,” Chess Sel Figuees. Wite for
Fron infprmation srd Special Offenng Castngs-PAL P O, Box
B2, Lemgmand, Fiorida X750

DECALS, EMBLEMS, PATCHES

Company, P.O. Box 1448, Ciocketl, Texas 75835

GRAMDPA'S COLLECTION, 00000 stamps. 5S¢ each—
B5.00 minirmum. Most couniries, random selectlion. no special
requests. Add §1 handling. Flacksin, Box SEZ20, Mission Hills,
Cair, 91345,

BAVE Monry On Prescnption Dregs. . . M- Dookdst - . .
by Pharmacist . . . sied 53,95 Hoalth Aid Publicabons, P, O
Box FYM, Grangviow_ 80, 83030

"SURVIVALIST'S Boox Calaleg” Rush $1.00. Ken Hale,
{202], McOonald, OH 44437 4385

PUBLISHERS OVERSTOCKS, BARGAIN BOOKS. 2,000
Times. a8 Sutjocts! Fee Calaleag Hamiton's, #8-51
Clapbaard, Darbury, CT D881

FREE Book, I'rwhﬂ Emah Coming Batore Chinst, Hlpum
Misson, Depl. &3, 481 Thursion Foad, Rochester.
14510

A50 EMLIGHTEMING PUBLICATIOMNS. List 3100 Bridges,
Bow 4413M, Hollywood, FL 33083

FREE Brochues!® Your Opoorundy For Sutcess, Ingepen-
denca, Happwnass. Wrils Today! Foniaire Enterpnses- PB, Box
156, Hhaleah, FL 33011,

FREE Seif-improvesment Book . 400 Toles. Cobb's,
17435 bmparal Valiey, Suite 1810, Houston, TX TR0

ISRAEL 15 Defimrard 10w Approvals. Sam Chazen, Boa 656,
Deiray Bamch, Figrida J3444

PATCHES, Decats, Cuslom Made. Fres Caaiog -
Emblams, Box 35 Tappan, Mew Yark 109563

BAVE Bag Buy Pwiches, Decals. Pina & Caps Factory
Dirpct Frog Catalog. Free Proeg. Eastern Emblem Co,, Bos
B28-PM, Urion City, ML, OTOAT

ANTIQUES, RELICS, INDIAN GOODS
AND CURIDS

FREE Ust 0 Sercus Colectors. 30,000 Indan Aritacts,
Pots, Spears, Axex, Siein, Beacwork, Cadde Trading, Box
BED, Murfreashorg, AR 71958

STAMP COLLECTING

50 YEARS Ouf hiesn dftaren! Uinfed Siales, over lily
yars Gicl—2%¢ wah approvals. Jaxon, Box C11-P, Mew
Fochale, New York 10804

U5, 25 Differant mint including Souvanir Sheat $1.00.
Frae lisl Beoous. Box 62, Brooklym, NY 11229

THREE Beauliful Wordwite Sets. 2%¢. Aporovais! DJE.
Bon 18348, Brockion, Mass. 02407

FREE! Woridwide elamp matws. Appiowals. YWhils, Boa
241664, Indlarapcas. Indians 46224

WORLOWIDE, 100 DiMaren] Beaubes, 252 Approvals J 0.
Michasl PO Box 2273, Marinar. Calilpemia 84553

WOW! 50 Al CiHerent Ge'many-10¢! Super cobacton of
genune German Commamoritives, Definiteees, Airmails, High
Valses Free Bag Catalog. Alsa Fne slamps fram cur approeal
sanang. Buy what you like. Relurm balance promgily. Send 10e
Ioday' Thark you Jamestown Starng Co., Dept AGHPM,
Jarrsaboesn, MY 14707

FREE By Bargann Catalog - Mew Eciten listing ihausands
ol bargairs including L5 & ENA slamps, packsls., abums,
coadstnes and supnled Ak bne stamgs from our appmoval
senvica, Buy only what you like. Ratum batanca ooty
Thars you, Jamesiown Stame Co. Deot. ES2PRL Jamestown.
MY 14701

INVEST in Aare Simmgps. Request Free Bopkoal Wardwed,
Inc., Dept. TTRPME, Crignil, Mow York 11957

ULE-25 Diffarent. Qwdy 10g with approvals. Tom & Jemry
Box 5052-Pa. Mssion Hita, Gh 1345

U B, 30 mint commemaonatives §1. mlwﬁardm
Drvison 307C, Camoccook, Mew Hampshire 03229

m%&hMMHU.B.Mm
$5.00 msue and scarcs mint Sipex Souversr Sheel. Atiractive
price lists of oifer Cgautiiul flamps and cobacions supplies
inchuded. Myslic Stempe. 551, Camden, Mow York 13316

UG COMMEMORATIVES honor JACKEE ROBINSON and
1580 OLYMPIC GAMES. 2 trsl day covedrs on iowaly cachebed
envelopes 5150 WM. WALSH, Box 3068, Tuckahos, WY
1OTOT

FREE G With Quasty Approvels. Chapmans, Boa 487G,
Galesburg. Machigan 42053

GREAT Gift rpg waih V6 puchase—ling Lintegd States
approvals and want list service. Send (156 Tor handling. The
Stamp Bouligua, P.0O. Bar 458, Madson, NJ 07840

FREE Wholesale Singles and Piate Block Prica Lisis. S
¢ Plate Biocks §1,00. AMPBCO0, Box 26066F, 5t Lows. MO
AN

BREATHTAKING Basutlul. 50 Difterprl mint Monaco pic-
Iorials commemorasves only §1.50 with mind complate st
approvais. Papoda, Box 132P, Swney, Ohio 45365

LOOK! 351 World Starmps 51.00. Woridwide Approvais.
Mlondie, Harnsborp, (Il G20,

SENSATIOMAL! 100 Wordwide-25¢. Approwals, AGZ,
PRY, 878 Morh Sproco, Riaso, CA 92376

FREE! 55 Dvfferent. Inchuding. Trangles, Space Cihers,
Fequist Approvals. Bard, PY-01, Bon 81238, Postand. OR
arEoT-A128

POSTAGE Stamp Exchangs, Advedise, Sample 25¢. Box
a2k, Phoane, Oregon $7535%

HOW TOGET OUT OF DEBT FAST AND GET AN EXCEL-
LEMT CREDNT RATIMG. Rewealng book nol awailable in
shores only BEOST DSNCFC, Depl. HWE, Box 384, Dedk
Monnes, osva S0302

FULL COLDR GENERAL MERCHANDISE DESCOUNT
CATALOG. Over 50°% off on lamous name brand ftems.
§2.00, Westem Products, SAZ, Box 2724, Coules iy, Wash.
E31156

PERSOMALIZED Childran's Liteary, Detass. 52 (Rafund-

B 1800, Oakiend, Caffiornia 04616, Catiornians add Sales
Tax.

HOW TO GET YOUR COLLEGE DEGREE WITHOUT
ATTENDING CLASSEE Sand 51000 Amilt Degres
Programs. PO Box 35TEE, Los Angeles, CA BHOSE

PLAYS, SONGS, MANUSCRIPTS

WANT Yoay ook pullishedT Learn how we publsh, dver-
tise, promote, disicbuie. AN sulyects. Frea booklsl P
Vamisga, 516 W. 3t Sireal. Mew Yoo City, 10001

MUSIC INSTRUCTIONS &
INSTRUMENTS
POWERFUL New Koyboand Playing Course. Exciling Bén-
efes. ProMusic, Box 868, Brookdield, CT DEB04-D088.
POEME Sel To Music. Mashvila Music Productions. Bou
a0 -Phd, Mastille, Toennesses 37204,
PIANDS, PLAYERS, PUMPF ORGANS. Rebulid and repar,

Catalog ol “Hirw-To" books, 32.00 [miundabis). esial Press,
Waslal 11, New York 13850,

COINS, TOKENS, CURRENCY

FREE! Horg Wong Dakar; lve ofhey Foreign Coing with
BpErovals. Adults Ondy. LEteson Coonco. DT, Littleton, Mew
Hampshire 03581,

FREE 40 ysar old Geqnan o Jagangss Danknobe
Approvals. Box 1427PM, Balficwar, CA BOTOE

BINCCULARS, TELESCOP
MICROSCOPES, MAGNIFIE

BIFOCAL MAGHIFIER: 24 Lens YWith Béocal Insen For
Exira Magnifcabon Lnigue Handle Poabon Makes Resding
Fire Prent & Cinch Moneytack Guarmnteal 5795 Mille
House, 5T Clark Street, Harlse, Now Jersey 07730

SUPER-SAVINGS Gustar Strings. Accessones. Efects
Pedals, Microphores. otc. Free Catalog. Bupar-Save busic,
Bax 944, Morgamon, N.C. 28655

FREE Cataiog| Kis mnd Compleled Harpschords, Ham-

rrasresd Arl Agpatachien SulCirmens, guitirs, banjos, mandoling.
Hughes Duicimes, 4418 Wasl Collan, PM, Denver, Colo,
Ba,

ACCORDION Top Brands, Cordowns, Buy Direct. Tremen-
dous [hscounds Trades sccegied, Free brochure, PW,
Accondion-O-Aama. 16 Wesl 19th Siresd, New York, NY
18011

(Continued on nexl page)
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MUSIC INSTRUCTIONS &
INSTRUMENTS
From

PLAY MUSIC BETTER through understanding Chords as
mdmm ‘Musical idees”, - FREE INFORMATION -

Music Leaming Systems Publshing (3-PM), ADY, Bar 142,

o, MY 146D

INTERNATIOMAL Calniog valuable 1o makars. raparers of
bows. Send 252 ko calaleg 10% Credit Cenlificate will be
srciosad internabons Violin Company Lid, Dept. Fl, 4026 W
Behmders Ave, BaSmors, MD 21215

BAGPPES - 360 Up. Bwmochures $32 Moeast 2617
Carnarcn, Melboura, FL 3801

WVIDLIN, Gurtar, Bargo. Mandolin Making Matenals. Acces-
sories, Booxs, Pians Tuning Kits, Catalog $1.00 Iremational
Luthisrs Sunply, Box 15444, Tulas, OK 74112

FIOOLE Mamiing Simplified ki, Fidde Worics-PM, Box 1250,
Mclean, WA 22101

ELECTRIFY Plyer Planos. Pump Ongans Cuickly. Inex-
panaively with Lee Silent Swuction Unis. wWrie: Lea Music, PO
Box 308F, Culvew, Ovegan 97734

WOUNT AN DULCIMER Instruchon, 2 Books and Cassens
Tape, $11.00. Serd SASE lov brochune. Meadowhars Prass,
Beox §172-C. Prairie Yillags, K5 G6208-0172

PLAY PIAND-OROAN] Easiest mathod ever! Guaraniead
resuiis! Free informaton: InsieMusic-Fa, PO, Box 30308
Phoanie, Arfzons 85048

SELF-IMPROVEMENT

BUCCESS CAN BE YOURS! Frow catalogue of best salling
Bttt Dok on B marksl. SASE to: Goal Acheevers, BO0O
W 1dth Ave, #2, Lakswood, 00 BR215

REISCH WORLD WiIDE COLLEGE OF AUCTIONEE RiNG,
C. World's Largesi-48 Years. Term soon, Frew Calmiog.
Approved for YA, Modem Aucton Library "FREE with srvol-
ment. 515-423-5242 - Col. Gordow E Taylor, P D Box 543,
Dapt, 18, Mason Ciby, 1A 50401

BARTENDING - Bar Munsgement Home Study. Bartsnding
Teaining., J843-C San Fecndnds Rosd, Gisndads, CA B1204

UNIVERSITY DEGREES BY MAIL Programs! Bachelors,
Masters, PH.D's . . . Froa revealing details, Counsalng, Box
J1T-PiE, Tustin, Callosmin B2GR0

EXTENSION And Post-Cradusts Awerds i Philosophy, ArL
Scienca. Batanic, Medicing, Homaopathy, Radionics, ang alh-
wry, 30 splfecty Coriculs e (airmail $1.00 rehandabie|
Fagairar, Sussex College ol Technatogy. Higheld, Danehit.
Sussex, England

RADNESTHESLA, Radicnics, Dowsing E.2P. Courses and
Equipment Bustisted Cataiog $1.00 (refundable] Establshad
27 years. Dept PM R, Bruce Copen. Highlied Canehil
Sussex, England AH1T TEX

LEARMN Aslowp or awake Recoxds, tapes, squipmani’ Free
catalog! Drawer PR-400, Auidoso, Mew Maods BA34S5

AUTOSUGE ESTION. Siadg-learnng headguaters) Tapss.
recoas. books, Gigantc catalog e, Resssnch Assocstion
Bon 24PRE. Olympda. Washengion 38501

DETECTIVE Prohessian, Easy tome shudy, free te-1ack or
tapel pun, cortifcate Aiture. Protessonal investigaions Trainmg
Sehool, Dept. CP. PO Boa $1253, Los Angates, CA DO041

INSTANT MEMORY . . . MEW WAY TO REMEMBER. Mo
mamonzaton. Aaleass photograghic” memory, Forged nofh.
mg! Libergins evirpordnmry wnowlcge, lalents, ESP. Imnsd-
i ripgattal Foes informabon. Instiuls of Advanced Thinkng,
BASPM ViaLapas:, Pacihc Paisatem. Calllormia BOET2

AUSTRALLA - Tr Woeid? 50,000 Jobs! Top pay. Transpor-
tafion. Cornpuisnzed fapcets 5200, Jobword, Box GH1E.
Cypress, TA BDE3D.

JOBES OVERSEAS . . | (ncluding Alaska,| Free Detads,
Ganbal Emptoymant, Box B08-PA. Nationsl Ciy, California
2050

AOCKY MOUNTAIM EMPLOYMEMT MEWSLETTERN
Cowrmdn, kaha, Montana, Wyommg!® Currsnt Cpenings —
Al Occupabions!! Free Getmls . inlermountain L. 3506
Brch, Cheymnng, Wypming B2001

JOBE Oversens-By money 8sl. 520,000 1o $50,000 phe
per yaar (8l 1-T16-B42-6000, Evi. 362

JOBS: COLORADD, WYOMING, UTAN, IDANO, MON-
TAMA| Compulanted Pewsieler with 200+ new jobs aach
weak Fred details, MOUNTAINWEST, $25-PM Camyon,
Logan, UT B3

INTERANATIONAL COURIER! No axpedencs requirsd
Woridwice ifavsl Top Pay. Inoemabon—510.00. Depl. PM,
Bex 865, Fidgetield, NJ 07657

GET TOP JOBS! Guide cutes Row, 5200 PM
Associgles. T328 Dafton Dr., Pemam, AL 35124

OVERSEAS . . ALL OCCUPATIONS! Wordwise Direcin-
ry {200+ companes) and wnigrmaticn — $3.00
Opporturitess, Bax 191074, Washington, DC 20038

MOTION PICTURE AND TELEVISION PRODUCTION
JOBS! Cukde liwhng FPosfions, Dubes, and Wages-55.00
Fegency Publicabons, 164 M. Blacksione, Sule 1492P,
Frewna, CA. B3T01 [CA mes. aod §%)

COMPLETE EMPLOYMENT MAMUAL!! Free Dotais,
Himark, B32-C Knowies Lane, Logan, Lhah BeXn

HOW 10 eam fiathull of meney wih newspaper cippings ful

catails, serd $1.00 &L Cooper, Box 3784, Modesto, CA
B5352

COLLEGE DEGREES BY SPECIAL EVALUATION of
EXISTING Credng & Job Experiencs, Fasi, (614) BE- 1790,
Wirite: Box 1395108, Columbus, ODhio 43213

"ALTERED STATES" WITHOUT HYPMOSIE. MEW!

avernight changea
Frea scoartifc: repor. PEYCHODYMAMICS, Box S802-5184,
Aystin, Toras TBTES

ACCREDITED Collsge Degeas By Mail.  Details
GRADUATE REFERRAL SERWICE, 3010 Ssnls Morscs
Bhvd., Suta 173-PM, Sama Monica, CA BOA0

CLOCK AND WATCH REFAIR Books. Free catalog. Mot
Armancan, Box 77-AWA, Fox Fiver Grove, Tnos 60021

EDUGATION & INSTRUGCTIONS
WELDING TRAINING. Basme and Advanced lor Major Pro-

WELDHNG TECHNOLOGY, Box 62, Trowy., OF 25373,
mlﬂﬂﬂmmmlmﬂmm

REPAIA Colmman And Other Oulocor Campeng Eguipment
Lawarn. Hiow bn Your Spare Time, Proven Homa Study Meshod
Accredited Schoal Send For Full Delsils Mow! Modem
Schoods 04 dmedica, 253 N, 8Th Sireet, Dapt, PC., Phosnix,
AZ BE0O0E

DRAFTING 1 & gredl carss] Man, woren, Mo prevcous
FEAMBNCE OF BOSCiEl talent readed. W IR you 8t homea in
spare . Gal frew facts. Wiite: Morth Amancan School of
Drafting. Dept, PBCAZ, 4500 Campus, Mespor Boach, G4
BEEED

BE IM DEMAMD As Electrongider Amusement Gams
Technicin. One OF The Fastest Growing Fieikds in The Waorkd
Joby Placemen! Asasiance. YA Banehts, Govl Loans And
Grants, White For Brochurs Or Cal: T02-803-2345 Neveda
Gaming School, 1100 Sidus, Les Vegas, hevada B9102. Our
10h Yaar.

RAJSE YOUR INTELLIGEMCE LEVEL! Serd for Plan

LEARN Sewing Maching repaing. A prolitabee Trade, Easy
o wam. Frao detads Sewing Ceater, 187 FR, Rachalle. GA
3o

BE A DETECTIVE. Free Inlormalicn -Eguiprent Ghobal,
Bax 181, Hanovar, MA 02358

USED Courses! Books! Lais 25¢. Smelhvs, 124
Mariborough, Salem, Massachuselts 01370

TYPFEWRITER Repar st home Moreymaking
Typaatitar inst.. 147TA Crooks, Palersen, N.J 07503

HANDLE YOUR OWN LEGAL AFFAIRS - or siorl 2 raw
cardel. Corporationa, Wilts, FReal Sstate, Deocos, Comltmsta,
Lawsuiis ., much mone. Accredied FARALEGAL program
instrucied Dy afomays - home study. Free Catalog
BOUTHERN CAREER INSTITUTE, Adrmenisiralion, Dvawess
2158, Boca Raton, Fiordda 33432, (3045) 388-2522.

HIGH SCHOOL o1 home, no casses Diploma ewarded.
Inkartatsge FREE, phoos hes detine 1-B00-228.5800, o
witie: Amencan School, Depl 30945, AS0 E. 58 St
Chicago. I, BDE3IT.

OMSHORE- Oitshore Ol Rig Jobs. Over 125 driling com-
paries Mames, Addvesses, Phone numbars complte piss
consinaclion, Deving compdnind nalated 10 of mdistry. Send
510.00 1o Wallei, ET98 Wamaor Fiver Fd., Gessemss, AL
35023

EMPLOYMENT WANTED

ARE YOU LOOKING FOR EMPLOYMENT? Try our Clas-
sified Section! It conts anty $5.25 per word, And, @ you wiah o
rush gl o puit of your i in DOKS CAOILE] Sters-you Can oo 8a lor
a9 litte &3 51 00 par word aoditonal. Act now! Sand your ad o:
POPULAR CLASSIRED DEPT, 214 WEST
STTH STREET, NEW YORK, NY 10019

HELP WANTED
AUSTRALIA WANTS YOUI Joba® Big Pay! Transportation)

Mewes!  Handbook - E200,  AUSTRALIAN
INTERMATIOMAL, Box 15707-Al WASHINGTOM, DC
2036

OVERSEAS Employment . . . §20,000 - $60,000 ¢ Fres
Aepart! Employrnant, Box THTEOA, Ingranapols, Indiane
4E218

OVERSEAS ! Citahore, Orshors'! Repon §3. . ICA, Box
TI54HF, Houston, TX. TTa7.

AUSTRALLA —Jobs! Paid Transportalion! Newest Emplcy-

#r Listing 52.00 —Bowies. 729 Woodlawn S, Philadeiphia,
Pk 104

FOR INVENTORS

COLLEGE DEGREES By Mail .  AccredBed Bachedors,
Masters, Fhlrs . . Free Facta Revesiad. Carsers-PyE, Box
45886, Tulsa, OK T414%,

HOLDGRAPHY 30 LASBER |IMAGING CLASSES.
MUBEUM SCHOOL, 1134 Washirgon, Chicago. BOSDT,
[3TZ) 228-1007

FREE COLLEGE SCHOLARSHIFS! Gusrantesd. Wras
ngw. Linited Senices. Box 1329, Wilmingion, DE 10856

COLLEGE Schoiprships Avadable’! ‘Wrtew Assisf, Box
ERIEPME, Hiloreal Condes, CA SI008-6535

DESIGN Strengih Caicuistions Made Easy. . | Free Proof
. - Dosigners Manuai Box 16736, !’.mlhdih Aszons
B5252

SAYE 35 Acorediied Undergraduste Graduste dagroes
Miumal Mo resdency. Free delais. Counselor. Bax J05TM.
Kam, Omio 44240

PARENTE MOTIVATE Childer To Achive bn Schopl. For
Wiral Worked Witn Mina, Send 31.00. Proud Parents, Box
B85S, Charotiesvits, Virgines 22801

“JET/OAS TURBMME CAREERS! Homestudy Coursas —
Weory, mansenenca. owerhiul — Established 1857
AMERICAN JET BCHOOL, Doparimacd P, Derby,
borans S0R29. {406] 348-2100

B mmmmmr' PO Box 20153,
Becramarto, Ca 5600

210 POPULAR MECHANMICS

EMPLOYMENT INFORMATION

A JOB FOR YOUH Do what youltve doing. Be well paid lor
A Simple guesanieed method, cmplede, $3.85 CAREER
PATH, Box 2086, Waterbury, CT 06722

§50,000+ QVERSEAS, Possibie??7? §6.00
TAS42F, Hougion, TX TT273

FLORIDA EMPLOYMENT MEWELETTER, Compiets Sun
she Skabs Coverage Wiseiky. Free Detals: Fan, Box B45PM
dupiter, Flonda 33458

LA, Box

PATENT ANWD DEYELOP Your |nweniion. Pogistersd
Patort Agpat and Licensed Professicoal Enginser. Send loe
FREE PATENT INFORMATION Evary Invaiie: Shauld Have.
Fichard L Wilfer, YWooksorth Buiking, 233 Broadway. Sule
3612-M, Maw York, MY, 10007, (212 267-5252.

INVEWTORS: Free information on oflsing your emention
tor sala. Wessior Sales Corporation, C-5-F1, Fremortt, Ohio
Lx kil

NHOMPROFIT Foundaton halps imveriors. Widest rangs of
parvicas. Free s, Free eveiuathon Afsbed
Imyeniors Foundgtion, 501-B, lowa, Colerado Springs, T
BOGOE

INYEWTORS — STOP Salling Yoursstees Shortl Hear what
& Weteran Breerior hes fo Advise. 60 Minute Castefia and
Frmt Maleals. $15. Eagle One Productions. PO 6713,
Dutuchs, b S5806,

INVENTORS — Linited Staies Patent Office Searches
Pasert Dewslopment Enginesring and Marketng of your
nvertions. ieas with manuischirers contracts. Send for
FREE WVENTIONM CERTIFICATES mnd Imwention informa:
bon. Senang besntors Soce 1548, GEORGE SPECTOR,
LICENSED PROFESSIOMAL PATENT ENGINEER. Fommar
UNITED STATES PATENT OFFICE EXAMINER—34615
Woohworth Buidng, New Yo, 10007

U5 PATENT Offiice Searches, 234 Broagway, Room 3615,
Menw York 10007 Free irmeeaton oetilicate.

PROTECT Your Invention. Aegistersd Patent ANomey.
Mary Yaars Expananca, all Fisids. Indivedusd invantor's Prob-
Ipms Given Special Congderation. Very Ressonable Chamges.
Wirita For Frsd Information. Paul M. Guillagher, 2530 Crarwkond
A, Evanston, Mo BI200

{Continued on nexl page)




FOR INVENTORS
from 1]
REQISTERED PATENT ATTORNEY Washington O.C.

Sutwrt, Donald A, Keffestrings. 414 Hungeriord Drive,
Rocivile, WMaryland 20850

BUY IT WHOLESALE

PRINTING AND SUPPLIES

BELTS and Bucidea. Compate line tasd sellers, indudig
ruchmrs, moloroycles, wikiifa, sestemns sic. Big Profts. Com-
plote dealer 3ol up. Catalag $1.00. Anchor Specialies, Box
3958-BFM, North Provicience, A 02911

PATENT IT ECOMOMICALLY! Fres Detais. M. Raner,
2008 Fondulac, Richmend, YA 21220

IMVENTORS Fatent Your bvwenbon. Fres nibal Consulls-
tign. e are Fegestersd by the US. Govermment. Victor J
Evans & Co., 4537 Eassern Ave_ M.E, Washingion, DC
20712 Snca 1898

PROTECT YOUR IMYVENTION. Fogstesd Patord Attor-
nay. FRAEE Predirminasy Aevew OF Yow Descriplicn Box
JTFM, Millwood, MY 10546

SAVE| FREE CATALOG! Motoroycls, Snewmobile, Small
Enging Parts Woodsioves. Log Spitters, Enengy Nems.
Marulactored s Supply, Bon 15FPM3,  Doechaster, Wi
54425

400,000 BARGAIMS Batow Wholesaw. Mary Frea' Ligu-
davions . Cwoseouts . Joblots  Single Samples, Fres
Dwilaid. Bargainhuniers Oppotundtes. Box 730-A, Holland,
Michigan 48423,

CANCK Copy Printing, Low Pricas. Write: Matonwids, 614
Horth Wan. Bloomingion, Bnos §1701

LETTERHEADS, 2 Colrs, woenw. 51750, Low, 24 Posl,
Mewiourciand. MJ 07435

THERMOGRAFHED Bumness Casds, Free Samplas. B,
5 Saphng. Glenshaw, PA 15116

DHSCOUNT Pricss, Loferhanas. Envelopes. Fiyers. 5.5
firaptucs, PO Box 2365, Carol Gy, Florda 33055

GUMMED LABELS

CLOGEQUT Jewelry 55¢ dozen, (Calaiog 252), Aoussels,
107-1831 Dow, Aringion, MA 32174

PATENT YOUR nvention ‘rmrnrr'! IngEpensasaly’ Rateed
Examinar, 7400, Washenglon, DG 20044

CLOSEQUTS! Discounts! Balow whitasale® Freebies!
Sarmples! DON. B 201 52-PM, Femdake, Mohgan 8220,

FREE PUBLICITY lor irvwritioes. Mabona Magazmes seok
‘Prass Ralsases” . Inatrucional boakiel 5360, Novale:, Boa
3621, Shawnes. K5 66200

CONPLETE MARKETIMG ASSSTANCE PATENTED
UNPATENTED INVENTIONS, 57500 DRAB, Box 6042
Burbani, Cald. §1510

INVENTORS NEWBLETTER good reading FREE pdt lor
writing, INVENTING COMMON CENTS. 204 Gordon Road,
M-1, Mankicado, Indana 47980

et Bacoms FORTUNES, Mow know-how
mpyl invesl §3 TS Tebia Houss, PWGAZ, 1354 Bulfaks
Fowd, Rochaster, MY, 14824

HOW TO PROFIT FROM IDEAS AND INVEMTIONES
Report inclides How o Craste. Proisct and Maset idens.
Souroes of Heip and information. Enecgy-Asiated Invenbons.
Al Mo 1 Find wnd:or Cirvedop Mew Proguces, Sabsiaction
Guarantesd Sand 5495 o0 A Cral, 405 'W. Washioghon,
Sule 118, Sen Disga. A 82103

INVENTIONS WANTED

INVENTORSE: Il vou have an invention Yot sale or censs,
wrils for irge bopidal asplaming how we Can Reig pou. Kesake
Sales Cop., C-5-1'W, Fremont. Oheo 43420

IMYENTIONS MARKETED Cash Royaies! FREE INVEN-
THOM PROTECTIONW CERTINCATES. George Specior
Marufactyrary Alepressntatives, Woolworth Building, Mew
York, MY 10007,

1000 Gummed Addresa Labels 5650 Frandwn, 1B3TM
Elizabath, N, Chacago, 1| G008

GIFT SHOPPING

BELOW Wholesel® Clothang, Jewslry, Closeouts. Catalog
§1.00, Torew Mac, PO, Bon 3333PM. Angerson, SC
2062+

BATTEAY CLOCK MOVEMENTS, Hangs, Haroware, Fin-
gl Ouality. Discounl Prices. Cataleg 5100 Refundible.
Yankee. Box #6. Thompson, Connecticu!l 0BZ77

EARM Monay gallng rags, jeweiry Buckies, welches —buy
dirpct. 130 balow refail. Calalog 51.00 (refundable) Anka-
P, Bax BO, Wes! Warsack, Al 02863

BUCKLES, Beits, Lghier Cases. Hatpins, Trucks. Motorcy-
che, Coens, Spors ihlesale And Beaow, Free Catalog. CAd
Cistnbuting, Boa 85071, PMS, Schavnburg, ILL 60185

FAMTABTIC 300% arodds quadity rings., jmweing low whoba-
Balg prices, 5100 [refundabin)  Rambow PRy
Creations, 160 Wavarty Place. San Francsco. CA B4108

ADVERTISING AGENCIES, ADV.
SERVICES MAILING LISTS

PARKING Maler Lamg, Genuing arficls come ded i hand-
BT EMp. Furlher details. Rabin Sun, 4310 Alleghweny, Ers,
PA. 16500

GIFTYE - Charming, Unigus Salaction. Sometheng For Every-
oo, Catalog Free, Gimar G, Depd. 4LMPY, 1715 Ocean,
San Francisco, Ca 94112

CLOCKS, Wl‘l‘ﬁl-ll& oLD GOLD
JEWE

HIGHEST CASM for Gold, Jewelry, Gold Testh, Rings. Cua-
monds, Welches, Séver, Platirum, Mail Amcies Today. Fres
it weith Bndormation. Chicage Goid & Precious Metals, & E
bonroa, Dapl. 158, Chicage. 60604,

WATCH Ard Clogk repainng Dooss, 100ts, matenals. Froe
Cataiogs. Morth Amencen. Box T7-AW, Fox Feser Growve,
ngis BOO2

MAILORDER ADVERTISEFS! Classified Advarbaing can
b mos Profadie ard Rewarcing. Probleen 15 fo Know What
T Do, Whal Mot To Do. Coumbea can halp you with your
Maiarder Program. Overd 25 yoars Classidiod Adwerbmng
Expanence, Knowieoge ol Best Puling Publcatons. Expes
copy senviee |5 all yours al no increase over Pubiishes's Stan-
dard Rates, Chances po you wil SAVE MOMEY. Wiita loday
T res sl plue yous tres copy of “MAILORDER ADVER-
TISER'S RATE GUIDE". COLUMBIA ADVERTISING
AGENMCY, BOX 1255-Pli-3, RICHMOND, INOIANA 4T3T4

IDEAR, INVENTIONS, NEW PROOUCTE WANTED!
MARKETING Assstance availabie 1o individuals, linkerens.
Urevarates, companas. Writs lor Kit-PM,
TNVENTION MARKETING, INC.,
T Serettdipld Stroet
Pittsborgh. PA {5222

EARN ROYALTIEE. NUPRODUX MWTERMATIONAL,
TITT K. NW 18, WASHINGTOMN, DC 20005

FREE COMSULTATION. MO IDEA TOO SMALL. Discw-

BUSINESS SERVICES
STOF asdreszing fabels 0y hand—Prolessonal Gbals
monihly, informafon. Post Labels, 511 Posi Awvenus,
PMEFL, Tormance, CA 90501

RUBBER STAMPS

TAKE MO CHAMNCES. Deal with oidest, rmost reliahie b in
oid goid bumness. Established 1934, We buy Goid, Siver,
Platirmrn. Disrngndgs. Highest Cash. Free infgrmation. Foss
Industnes, Z6-& Easl Madasn, Chicago 60602

WATCHES, Doskclocks fom §7 50, walonan-type radio
31450, Asanda, PO Ban 5878, Ballingham, Waskengion
BaZIT

DHGITAL waiches repairmd. $1200- all brands. Wite tor
frene rmailer B delaks: Deltia Digital, G665 Dorchasher SL, New
Crgmns, LA TD126

LCD walch 5250, Penwaltch 5360, Catalogus 51.00
Raliant. P.0. Box 33610, Shaungwan, Hongkang.

MHHI CUARTE CLOCK MOVEMENTS, ££ 58 Each, Hands
Free. $1.50 U5 Shppng. Jonak's, PO Bos GODd4,
Richmond Beach, WA 85160

BARCO Type Founcers. Type and Aubber Siampa cata
logua. Mail §1 00 relundable oa trsi order. 237 5. Evergresn,
Barmeaville, 80106,

Suhe registration. Potential cash or roysbies from | A
&S Basking new Deas. For free infofrmation on how (o registar
your oes call o wris. AMERICAN INVENTORS
CORPORATION, 5% infersisle Dwive, Depl. PM. Wes!
Springhedt. MA 010839 (413 7375376 4 Fee Basod
Markating Company, Offices Coast i Goast

WE ARE A manulactyrer segking imventons. Pag Trade,
616 Seatiie Fes! Bare Buikbng, Aberdesn, Wi BASH0

REAL ESTATE & FARMS

FREE] B3G Fpl-Holiday Calwog! Char 5,400 courtry prop-
erties describad, pictured” Land, farms, homes, businesses,
recreation, ratwamant valuss! Salpcibd bast of hundieds o
olfices All Acrops Amaencal STROUT REALTY, Inc. Paza
Towers, Dapt. 5800, Springfiohd, MO G5B04. Cad toll frea- 1-
BO0-641-4266. In Missour call codect: (417) BE2-448037

MEW .. FREE ,,  FALL CATALCG! Top real esiaie values
coBat b coasl! Paass specify type proparty and Iocalions
datired. UNITED FARM AGEMCY, 512-PM Wesd 470,
Kansas Ciry, Mo, 84112

RUBBER STAMPS, Your 38ne address made for §2.00;
“Holland . Dwpt. PE2OM. Box 58311, Lowswdie KY 20758

OFFICE SUPPLIES

HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
YERTISING. Bookinl shows you how ha SLart your Dwn bus-
naas with Classdied Adverisirg, DMLY 51.00 FOR BOOK-
LET — [$2.00 coupon relurdable wih lirst order), HE,
KAPPEL POPULAR MECHAMNICS, DEPT. P, Zi4 WEST
ETTH BT, NEW YORN, NY 10015

MULTIGRAPH, MIMEQOGRAPH

MEED AN INEXPENSIYE COPY MACHIME. Maxe a dry
printar yoursed Buy a pholcopy of the plans Bs they
sppiared in FM. Prog 75 Send ordeny 0. Populer
Machanics. Depl PMCE, Box 1014, Radic Tty S, MNew
Yok, MY, 1000

PRINTING PRESSES, HHIIIH
STAMP OUTFIT

OZARKS: Scenic; Peacetud; Clean Emaronmani, inigema-
Bon. Urnbenhowes Pimalty, Bos 150, Willow Springs, Migaoun
G578, 417-460-2T54

TYPE Fonts. Hand Printing Presses, Supphes. 120 F‘w.
51.00 Decuctibie first order. Agre Type, 1720 N Marshbakd,
Chicago, G622

FREE Exclusive List American Farm agancy, 71 Moeth,
Mena, Arkgnaas 71953

HUNTING, FISHING PROPERTIES From 547, to 5107, per
Bore in Cansdal Send For FREE CATALDG. Mumstmen
potenhal, 2 year aNchEngs pivegs. Canadien Extabe Land
Comporation, Dept. 230, 2411 Yonge 51, Suas 303, Tomoma,
Ontario, Canada MIP ZET (416) 488-04d4

PRINTING Prasses, Type, Supclies. List 50¢ Turmbaugh
Prntars Supply., Mechanicsburg, PA 17055

MAKE CLOCKS - Baftery Cloch Mowornents $7.95 and
Lot - Chime - Eldciric - Diis - Numsrdis Send 50¢ For
brochure - Ao Large Repair Parts Cataiog 34.50. Clack
H:::ﬂ.ir Centor, 22017 Jamawca dve,, Dept, 2. Cusans Vilage.
MY, 11428

aoLD

GOLD Panmng, Concwe Insboctons §500. Fokan
E'ﬂnﬁm. E511 - 124 Strowt, Edmonion, Alberte. Canada,
H 3y

ELECTROPLATING With gold and silverl Easy 0 lohow
irsructions! Phoacopy of acio &3 i nepeared in & pos) Ssue
mF-opummmm avadatie for 81,15, Sand order 1o FM,
Copd. PMCH, Box 1014, Radic City Sia., hew Yor N.Y.
W

PRECIOUS STOMES & MINERALS

GET Frog calaiog no sendus mockhaund, Gam cufler, |swairy
makas, hobiyis! or crafsman can be wihout, Full of bangains,
Exiietvd AT, (ow Drices fham larges) suppies and author-
iiima i the fakd. Fres new catakg just off ihe mess, yours ke
e asng. Wrie: Gnsger's, Dapt. 1, $00 Soiah Armops Plosy
Fasadena, Cadformia 51100

TREASURE FINDERS

WHITE'S Matzl Delnctors, Catalog $2.00, Rehundable Witk
Ciroeet. Trmwule-B. B00 Plaasurs, Mundesin, Il 0060

TYPE lor pnling. Calalog §1.00deoucibis 180 oeder,
Cuaker City Typs, R.D. 3, Box 134, Honeybroce, P4 15344

MANUFACTURE Rucber Stamps. Hegular and Pra-nked.
Coatniog 1-800-881 4845, Jackson, Browrmyille Ad, 5110, ML
Wernon, (L B2B64.

PHOTOEMGRAVING Cuta Mage Oweiouse. Box 106, 1ahp
Tomace, Mew York 11752

FREE Buywr s Guide. Garmptt Cateciors, Dept, PMAZ, 2814
Matensl, Garlgnd, TX 75041. Tol Free 1-800-527-4011,
{Taaaa) 1-800-442-48805.

FIND Logi ooins, jaweiny, boried treasure. gold nuggets,
ralics. Mo rivalulianasy patented detector analyoes objects,
Irarmandaous range. ro ground pickup, Fres cataiog, Gardime:
AT29M M. Tih Ave , Phoenin, Arzona BS013

+2500 "Faui-Sefiery." Free Brochures! Balirgntog, Bax
B1308-83, Clavalend, Ohwo 44101
PLASTIC BAGS

ALL Sizes, Buy Smad Quanhiws. Free Catalog Saret,
6151-C Colbath, Wan Nuys, Calil. §1401

COMPLETE Pubber Siemp Oulbts, Suvpples. Same day
shipmenl, Sgn Engraving Machines, Wholssale Cateog
£1.00 Deductibie Star Stamp, 1720 M. Marshliexd. Chicags.
0

PRINT YOUR OWH— Ponfing presses, Type. supglies
dect om Incioey, Send 51.00 or calalog and Samples o;
Kalsey Cio., DM, Menden, Cann. DB450

TREASURE- Locate quafier mile sway wih LATE senailive
wocalor - brochure free. Research Products. Box 270270 -
AMC, Tampa. Fiorida 13688

{Cotitinued on naxt g
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TREASURE FINDERS
Irom

GOLD, SWLYER, coine, refics - Fnd wilh unique patanted
iraasure Brwder Wnts - Mone befied, low prces: Frea nforma-
Bon, writa: Techna, Depd. C3, 118900 Montana Avenue. El
Paso, Texas Me9d8,

PREPAAE Tax Aslums - Hosiewiie 53 Ann Netzley made
55,500 las! seasco. Train 8 home. VA Approved, Matco Tax
Bohool. Monsey 2P, New York 108952

MAILORDER OPPORTUMITY] Start profitabie home busi-
ness withowl sxpenience or capial \'ﬁruhi'fmbmi.m
dotgils. Mad Onder Asgociaies, Dapl. 31, Morivale, MNJ
OTEAS.

PROFITABLE OCCUPATIONS

TECHMICAL WRITERS make big money! Fras delails:
TekPubs, Box 2456-F, Qirowille, CA SHSES

REPAIR Lawnmowers thousands of pans and \oois. Whole-
il Gg 35¢ Edmwangers. 15 Canal 5t, Port Jervia, NY
12

FREE Caimioga Fepar s condiioning Retrigeration.
Tioals, suppiies, full netuclions. Doalin, 2018 Canion, Dallas,
Teasa TEINT.

START HOME BUSINESS, cam $50.000 yearly selling
winrmation manusls, by mail. Free Detaids: Alping, Box 2204,
Bricgevies, (L. G454

MAKE WOOD TOYS FOR FROFT. Toy parts, patems
wiglesale, Lowesbut Toys, PMD, Tabhoa Chy, Ca B57X0-
5450

HOW TO START your own géTwamn wholesaling busirpgs.
Extramaly profable. fun, and sasy. No expenence nbeded.
FREE informafion - write: Cantuy Houss, Bax 214770, San
Joss, CA 85151,

FT. BMITH Auctian Schooi. F1 Smith, Ark. T2901. Rasiden
& Horme shudy. Veleran Sgproved

PLASTERCRAAFTH! Profisbls home business. Molds sud-
sbip Detsis: Lynnetts, 82510 Mentor Park, Menboe, Ohn
44080

MAILL RECEVING SEAVICE Fep By Stap Manual Liscra-
tive Mew Bumnesa Excellent Add On $10.00. Tha in Baske, 8
Morth Main, Some 10, West Hadford, CT, DE10T

SELL Books By Maill. Priditable. Write. Musgrowve - 1AB,
Alrys, AR T2ERT.

DEBRTS WIPED QOUT wah socred Fedarsl Lawl! Forfune
bulktng FREE REPORT! Blusprnts #B-9, LaSrargeviile, MY
12540
TFAEE BOOK 2042 Unique Proven Enlempnses. Fabuious
“unknowns,” Second infletion income, HAYLINGS. Carisbaed.
CA 2008

LEARM Sdewirig Machins Regacrg. Man. Women Lucrs-
tve Prolis Gresslin Comespondence School, Bow 27,
Gpancer. howa 51301,

BABD Weekly. Homa m program. Goodword, Box
FETIA-A, Tm. Flonda 33330

BRE00 Fiom Squass Fool Plywood [Hugs Demand).
Purvaaling Pron! 252, (Fshundabia). Woodwin, Brdgawsler.
Mass 09324

CONCRETE Block Machines: Cetalpg §1.00, Route D,
Box #5 Rapd City, South Dakots 57101

BELL Books By Mail. Free Dealernhip, Micwest, Box 44H2-
P, Shawans, Wi S4165
TBCAEEN PRINT T-SHIRTE. Imaxpansve w15, Free DHs.
“T-Pricter,” POB 23091(GC), Tampa, FL 33623,

MAKE $30 HOUR A) Home Sandoiasing Deesigns in Glass,
Details: Elching, Box 445, Strathmore, CA BG2E7

SALESMEN-DISTRIBUTORS

MAXE EXTRA MONEY DURIMG YOUR GPARE TIME
Shwow our Mgw Ling of Calendars, Pons and Poputar Adwarlis:
Iragy Gl Wy sl Barrret. P, sty Seevica it drmaall bty
RA-1 Compiny in our T3ed paar. No invesiment of colec-
Bons. Webkly commisssions. Be your own boss. Ful bma
potential. Mo experoncs acessary. Write to: Frank Buckey,
NEWTON MFQ. C0., Dapd. PMCD, Newion, lows 50208

BELL BENSATIONAL LDW-COST PRE-ENTRY PRO-
TECTOR kv Autormobibss-Bulldings. Excaptional Distributor
margin, Morthwest Elsctric, 3021, Box 1048, Michel, SO
ST01-1048

MAKE 2 TO 3 temuirs. ypour Gosd o0 hundrsds o products. Gify
fiema, novelies, ioyh, cArdsd mefchandias, 1001 ofhers
FREE DETAILS, Eige Spsaciaity, 282 Harbar Road, Steten
Istand, Maw Yo, 10500,

BTART highly profitable wholesals business|! Detmis:
Crimaers Specialty, Box 243-F, Peston, Virging 2000

MAKE HOMEMADE BOOKLETE. I've sarned $167,000
with ming, Frog informaton; Falcon, Boy 548, Woodville,
Texgs TS97H

COMDUCT HOMEST AELIASLE BUSINESS from your
home. Supply busingssman, pour vioiniy, with Fubiber

Wayne Taghn, T ‘fl:ﬂ-iw Edmmm

EARN Extra income Distribuling The Word's #1 In Home
Bacteriosintic Water Troatrmen! Devios Yo Fulure Unlimit-
adll (G Ford's, Bon Del, 2949 W, 32nd Ave., Vancouwver, B.C.
VEL 288

SELL recoed alburms. Write: Amoomd Agency, 2831 Abbis
Sirewl. Shreveport, LA T1103

BPECTACULAR Horme Busireds Whilesaling Gifts, Mowel-
e, Fariastic Profits, Free Detals J. 0. C. Meschardiss, 30
Bradiord Road, Yabey Siream, New Yo 11580

HOW To 5taet a Cleaning Busivess AYERAGE 310 HOUR-
LY. Send 33,00 jor Gukde. AT, 2, Box 1090, Greantriar, Ak
Tansa

SELL DAMNG GLOVES ES.O00 sample specly rnarn
afigs. Clatics, B @27, Paducah, Ky 42001

AGENTS WANTED

GET immediats commissicna, Tehe orders for quadty
Mason Shoas from inends and neighbors in your spare bime.
Mo rigic Mo mvestrant. Write today. Mason Shoss, KBGB.
Chippeaa Falia, W E4774.

GPARE TIME CASH. Sail lamous Hanover Shoes. Sam-
plos. sales kit ea. Mo sxpenence nesdad Mo mge Wnd, Big
ocommissions.  Hinows Shos, Depl 1384, Hanower, PA
TN

SMNCERE BOOK SALES AGENTS WANTED MOW! Pan-
time or Wl Do not confuss with =Bual worm-out offers. o
sxparionce needed, Full deteils send 57,00 o: G.W. Blagg and
Comrgparny, PRME2-1, 418 West 2nd., Madre, lows 50158

PRINTING Advertsing Salesmen —Exceden! money mai-
mmmmmm“"m
g lefters. Free samples. Rako

.ILMLM[EHI

SINCERE BOO SALES AGENTS WANTED MOW! Part-
Tirsr O Fual. D Mod Contuss With Lisusl Worn-Out Offers. No
Expadence Meaded. Full Deteils Send $1.00 To: Fve Laxes
Ertmprises, 828 180 Avo , Kengsha, Wisconsin 53140

BiG BUCKS, PART TIME! Send $1.00 for full Datais:
Cuibatt Publishers. P.O. Box 34A, Cordova, illnals §1242

INETANT BALES MAKE COLD CASH Makw up 1o §1 50 on
single sales ko Chamical loa Melter Developed by Nasional
Marufactuner, |deal product jor Tl and winler incoma. One
Bcond demoneiration salls laciones, Slonekascers, drive-ins,
berics, shopping cerers, schools, One ol & kind guaranies.
Commissions advanced weekly, Frea kit, wete: Pace 49, Dept,
220 Aftet & Inciana, Kanaas City, Migsow 64132

IEPORAT - Export opportuniy, proflable world-wide, mail
Crder buskess from hame, withou! capital. We ship plan ke ng
fish gxaminaton. Espenance unrecsssary. Frea
Mailings:, Dapt. R2T08, Woodland Miks, Cadomia §1367

FREE 900% Frofit Jewelry BB, Cames. 171-J, Madiaon,
NYC 10016

MAKE 515.00 Houtty Buiding Custom luggagecises al
homa. Huge natonwide demand. Fill mal ordecs YWea supply
mmmm.mmm.mmuuﬂh.m

1

212 POPULAR MECHANICS

MAKE MOMEY WOODWORKING - Easy profis masang
vrnsial gifts, Toys, novelties. Fres oetails, Witams, 3 T,
Glan Cove, NY 11542

HOTTEST Muniieval Maiiprder Deal. Detads: Kpv Kessy,
43-2330PL., Woodskda, NY 11104

VINYL'S Whers The monay ' Prolessconally repay, refer
i, recolor Turniture, Iupoegs, Cadiopd. Oueck, sasy. Two amall
20 joba & day aam you $1.000 amonth. Homes, cars. offies.
restaurams, unlmied cumomens. Siaf samirg afer & lew
days. pracice. Sensational detals fres, VIP, 2007 Momiross,
Chicags, 60618

ASSEMBLE PRODUCTE AT HOME. Many cpporuriies
peying High Weeidy Prolits progently availatrie withou! imes!-
rmand, Write: Buswesses, B28 Brighion 11tk Brookiyn, Mew
Yok 110234,

TAKE Catalog Orders. We drao-ship 2500 bed]-saBing sgs-
cialty produscts. Lowsst balow wholesale prces. Immedials
dalary. Spectacular horme business opporurity, Free Book,
SMC, 6081 De Goto Ave., Dept 20-20, Woodland Hills, CA
G385

GET Rich Quick™ Mo, jus! sestly noome without invest:
mand. Whokaale Specisity Mechendise Information, Post
Erdevprises, 1511 Poal Awsnos, PMISM, Tomanos, CA
0501

MAKE Milhons MANUFACTURING BATTERIES.
Avpdabde. Everlast Box 365 Bogota, M 07603

$ 104,00 boritryy For Ten Hour Work Ve ! Gussanied!!
Homework | . . Star Immediately . . . Paid Dalty « Fres Infor
matioh Application - AMY, Box 1028.A0, Kalaheo, Hawae
BETd

MAKE Rubbor Stamps. Highly Proftable Busness. Fres
Details. Stampet, POB 220800 {GC), Tempa, FL 33627

GET RICH! Gacret Law smashes debis—beings cash and
credit!! Dedwls FREE! WoalthKi-WE-§, Bifings, NY 12510

SPARETIME DISTRIBUTORS NEEDED. Unlimited Profis!
Proven. Automotive Product. Fres Detalls! MOTALDY, Bax
A45T-PM-2, Downey. CA B0241.

WOODWORMERS - IDEAL HOME BUSINESS, Freas Bro-
chura! Pine Shop, T8P, West Petamorough, NH (34888
T

PIAMO Tuning guickly learied willhh Rofe study Sourses.
Diploma gramted. American Tuning School, 17050 Tadar
Drise, Morgan Hill, Cald $5037,

PICTURE Frasmang— Profitabls bt or spare-tims business.
Eagy W learn with handbodk-oourse “Guice To Pigture Fram-
ing Profis.” 53,00 Guaramasd. Fres feeming-sunpies calakg
included. Japs, 126-PM Sevenlr Mofh, Hopking, Meinnesota
55343,

GET RIGH using OTHER PEOPLE'S MONEY! Linkgue —
amanng busingss!! Delpls FREEM Fnance Consultans.
9.5, Bilings, NY 12610

MAILORDER §1,000.00 POSSIBLE MONTHLY Sﬂng
Informaton. Free Dwisis. ASWYP, Chatsworth Ave,
301-F, Larchmont, Maw York 10538

MEW Destarery n Baftary Raconciionng . . Eighiesn
Monthe Guaranies Maans “Big Profits Fast.” Electone, T415
Gabée Drive. Lithe Rock, AR FZ208

BUMPER STICKER PRINTING DEVICE. Cnagp, Sirnpie,
Podatie. Free Detatia. Bumpar, POB 22787 (GC], Tampa, FL

| MADE $40.000 Yaar by Mpigrder® Heipad others maks
money! Detsis 25¢. Torey, Box J18YY, Ypsdandi, Michigan
48187

MALOADER Course free_Secreis siaring home mailcnisr
Busingss, Spacigites, Boy TI08X, Deyton, Chio 45407

MAKE 82,000 MONTHLY. Spare fime. Unigus proven
oriwpises. Mo seling. Mo capial 1o start. Free brochune.
Kashtwikder, Box 1132-10K, indanapots, ndiana 46225

CLIP newspape imms — 52 - $25 EACHI FREE Fapor!
Chppange-KB-0, Billings, NY 12510

1000 Prodn Bronzing or Chenakoting Baby Shoes, Free
Literatura, NBSPM, 3898 Akpon, Sebring. Fla, 33870

TAKE pictures for proft, Camsramoney, 14580 Wiast Xra.
Gokhon, CO A0801

PROFITABLE GOLD FOIL PRINTER. Pamonakrs bus-
ness cards, pencila, madehes. Frea Delads. Goid, POB 24088
{GC), Tampa, FL 33623,

LEARN The secreis ol
Predng " FIRST ESTABLISHED
mmmmw

m%mnnmmuﬁmwmmm

juni baitares “Fabulous
BE. ADe Engirmenng.

10-G-, 1145 Resarvor Avenue, Cranston, Rhode Ilhrld.
a0

wmnmmmwm
peolite. “Big WFI!E- ity Componation, 1930
PWEBE Greeneping D I‘mrhmlllmlndmm

STTH BT, NEW YORK, NY 10019
$10,000 WEEKLY — CONFIDENTIAL. Newsionar Talls
AR PDS, S220PW, Box 2400, Yirginia Beach, WA 23452
“BE A PROFESSIONAL HOME INSPECTOR" - Eam
5150-5200 lor 8 2 Hr. inspechon. Livyars,
wmmmlwwwﬂmﬂﬂm
o Paramnant. B4 Afo FAd, Staten islend, N.Y. 1300
$100.000.00 &4 YEAR POSSIBLE!N Work ot Home . |
Spare Timet - . . GUARANTEEDI! FREE IMFORMATION,
Dong Driscoll, Box (6482, Portland, O 97208
1 HAYE mada & fortune in madiore:, sailing stformition. Ls
ma show you how Writs, KASBH 8000, Box 31051,
Indianapohs, 1N &5,
25000 year window cleaning One man opors-
oiprmation._“WINDOWSE", Box 428, Mo

BAXE MOMEY Wilh Youar Qv Buginess 5 sasy -io-mixhe 1
A 2 ploca uniqua Famas, Profect favarite photos for ysan:
Pians mnd Instruchons o makes & soll SMALL INVESTMENT,
LARGE PROFITS Specie limited affer RUSH $10 w0 Gingar-
Do) Howss, i8lend Posd, Yermont D248

(Coninusd on nart pags)




BUSINESS OPPORTUNITIES
Continusd from

NEW! $40+v REFIMIBHING COUNTERTOP SUR-
FACES. Buma. Cuts. Saams. Low cost aliemative 1 replace-
ment. Business Everywhers Wnfprmation - Photos $2.00.
Fenarw, POB 189730- 10542, Portiend, Cregon 87219

BATHTUB REGLAIING is whers the ronsy . Dt syslem
ks o ubs shing likg nere fior traction of replacement cost.
Forr Tact Miled portiols send 53.00. Linigue Coatings Conp., 300
MciCnatry, Detrod, Michigan 48200,

HOME WHOLESALE BUSIMESS. Free Deloila. CLARK,
Box 150, Youngeiown, Chio 44501

SOLAR Hoatng ieamad quickly al home? Free inkormalion.
Empire School, Box 183, Rockla, 1N 47872

LEARN HOW Bookkeeping By Mail Business Incroases
Your Income. Free Details. Jaynilfs, Depl. 33, Box 5382, Latle
Fock, AR. TEHME

IMMEMATEL Y sarn beg memey whobssaling hundreds of
besl sellers! 5200 brngs (almiog Wrigley. Box 7653
Shawnes Misnion. K5 8207

MAKE — Sedt Attractiva Personaized Licanss Plalee. nesx-
panaive. Sizeahls Profts. Pro-Plale, POB 22800 (GG},
Tamps. FL 33622

ARAR BUSINESSWEM Have Monay to Buy & Imesl Top
Firdors Fees Paid Im. MiddeEss Assoc. BE2PM1, B3N
Flaxman, Huntington Beach, A Q2646

SINCERE Book Sales Agenis Warbed MNow! Par-Twms or
Ful. Do Mot Confuse with wusual wom-oul oifars. Mg Expari-
anch raded. Free Detais. UnSed Entergrises, Dept, F3,
B513, Lankesrghim, Sule 59, North Hollywood, CA. 918046

120 COMPAMNIES THAT WILL BET YOU UP COMPLETE-
LY IN YOUR 0w HOME OPERATED BUSINESS!! SEND
00, HOME BUSIMESS DIRECTORY. BOX 10024AV.
CHICAGO, IL 80810,

MOMUMENT Saley Bring Big Doflars. Details. Monumonts.
5065 Akron Cleveland Rd.. Pemenauls, Cho, 44264,

E700 Per monih aarmings posaibde filling oul weome L
fpnmes @l homa or tax office dunng tax season. We show you
il Hurry, Big demars]. Fedecsied Tox, 2085 Monimoss,
Chicago, 60618

SUCCESSFUL OUSBMESSES - You Car Dpecals
Edmmrl Box 21334, Reseda, CA 31335

Mongymaking  Opporfunities -
D.rnlmcpﬁl! &n1m Siow, O 44224,
GET RICH IN MAILORDER] Seowts revealed, mo gim-
s, FREE oeigls. Hoyes am? Associsios, Do 1360,
‘Salen, Oregon §7205,
BECOME HOME INEPECTOR., DETAILS FREE Soof.
Suwite PM9, 67 Beach, Mitiord, Connecticul. DE460
COMPLETE HOME MAIL ORDER START UP GLIDE

$5.95, Parg Brooke, 2554 Lincoin Blvd, Sulte 260, Marina Dal
Py, Cmil. 90351

Frad  Dhrectory!

PAQJECTION TV . Migse 5200.00 + par gwening assem-
bling Projecions . . . Ekdy - . Resuls edqual i 32,500 Projes-
boes . . Your iotal cost less thas $15.00 .. . PLANS, LENSES
& Dweaters information §14.00 . Bustrahed informabon FREE

Macrocombas. ‘Washinglon Crossing, Pennsytvania
18977, Crodiicard orders 24H. 2197362880,

10,000-20, 000 YEARLY IN SPARE TIME!! The Easiest
Home Bussness” . Mo nvesimant! . . Honest! . Prompl!
Gunrantesd!” Free inlormatiov;, Amarican Facl Publishing.
P Box £233, Loog Island Ty, MY, 11108

AUTOMOTIVELY Inclingd? Wanl to cen your den buse
Mesa T Prodil impsrta T Mo oompetilion guarantsed T Positea-
Iy ot ? ST50,00 out of every 51000000 poursT HowT Led me
il you. Send sed addressed stumped aresop cius §5.00 1o;
Naw Products, P.O. Box 70, Seymaur, TH. 37865

FOR Fast B Profas .. Sef How To Man Monay Booxs
By Mall! Unusual Oppariunity. Detais Fres. Unted Mailses,
Buom 1144788, Bragenion. FL 33507

BEAT INFLATIOM, Cpesaty Wholesass Bumiress. Hun-
drecs  of Products
Dstribnsing E
Camempart, M.Y. 11721

FREE! Sampi 1ssus of “Moneymeking Mews™ (5250 vak-
ud), Aush two stamps &0 Moneymaking Mews, Bos 855,
Clandand, W 07438

BE YOUR O'WN BOSE. Becoma a Gt Congultant, Sand igr
delpda. Sersw GMs, e, Dep, FMD, 4701 Bih P, NE.,
Washington. [ 20017

BAVE MONEY! FREE REPORT On Business Opporundy
mlﬁlﬂ Emeprises, SRC. Bon BB4P. Paimer, Alaska
5.

MONEY Maxing Sales Aganis Naaded lor Home Mail Order
businesa Details §1 Houshey Fubishers, 1148 Spring Sireat.
Gafwraburg, MD. 20877

INTELLIQENTT LITERATET Book. "Fétumd Yriting. How
To Start Your Owen Business™ 3500 Butler, Dedmar H.
Harmsa, AR 72601

AMATING sarrengs saling riormabon by mail. Bg MONEY
made FAST, Wirte NOW, Delats FREE. Ancoe. Degd. 143,
PO, Box 4882, Morroe, LA T1203

EARN Up To Tnple Your Cost On Hundreds of GiM Kams
$2.00 Bongs Giant Catalog Fefundatie On First Ooes
imemational Specialty Whaolesalera, 1535 Kent Place, Vista,
CA B2083

SALES Age-it Wantpd Mow. Sell Unusual Moy Mikg
Cpportunty Books. Full Detels, Sead £2 00, Kalm Publishing
Company, Bax 587, Slanday, ND 58784

2000% Proft! Saling information by mail. Fros detads
Eperway Sales, Bax 1253, Hobe Sound, FL 33458

MONEYMAKING OPPORTUNITIES

FREE & maniidy asues of Dpoorundy Magazine, Leam the
secres bo sarnsg exira cash. lasuss full of proditable success
stonegs. FREE. Write: Opportunity, Dapl B804, 6 M. Michygan,
Chicagn, 6060

WINNERS Musdad® Linkmiad coms Polential’ Wamaoo,
Boa 15338, Winsion-Salem, NC 27103

CASING Craps Wn Now, 4 pages of facts, stategy, money
manggoment, Serd 52.00 Acaderny, 500 COxlond Ao, Bala
Cyryd, PA, 12004

5500.00 WEEKLY Recycling Discarded Tras af Home
SASE LaValieys, Box 5384, Westlicld, MA, 01088

DEPRESSION coming? Gt The Short Term Siock Markedt
Forecast, B wopkly smes 529, 52 Woekly |swues 559,
Forgcast, Bas 531PM, Yardalie, Ohio 45377

FUN - Pays - Send 8500 Denny's, AR 4.108, Columiia,
MO 85201

BOMEY - Mawing Brochares Serd §1.00. Ballard, Box 782,
Priladelphia, PA 18132

AGENT warted now o sell money making books by mail.
M svpemanrs Full details semd 51 00 De-Mar Sales P 0
Bow 1044, X9, Mew Aany, ind. 47150

TURN PENMIES INTO DOLLARS! Sell inlormebon. Frea
Dotais.  RITE-WAY SALES, 147 Maplewood Drive,
Bolinglineok, B 80438

AMATING! 50 Monay-Making Repors. Detads, Plos - Mak-
img Monsy Wih Classidieds” Fres. Moneycrall, Ceres, CA
BSIOTL545

ASSEMBLE PROFITABLE DEVICES AT HOME, Excep-
Tiwhatl pppariunitioes withoul imesstment. Enleprises, 11.53-MP
Lirnexnd Place, Uitca, NY 13501

SUCCEED in Mallorder, Proven Facls Mot Theonas. Free
Litoraturn. Univorsal Markoting, 4055 Wikhig Bhd., Sude
418, Los Angales. Calil. SO010

WAY TO MAKE A MILLION, Would you like bo ba nch?
Vo yooy [l B lrre Pucrey b0 Qo rich T Wit you snjcry aenasr
airineg in & Bnancial shiain agamT Send §10.00 phes §1.00 lor
postage and handing, todiy. Ask jor “¥Way o Make & Milkon™
To: FOM. Emterprses. Depl. P. 110 South 13h Stresl.
Corgicana, Texas T5110.

FREE inioemnation!l Start Your Own Profitsbis Busness!
Becoms WEALTHY! Millonars Reveals How? Woite: Clarke-
A, 1424 Irish Hill-A, Biloxi, M5 38530,

BTOP Owoe 1000 Opporturndy Offers. Explained. Desails:
T“w;n Erterprsss. 934 Summil, Suie 406°, Egin, B

il

MULTHLEVEL SALES. OUR PERCENTAGES START
WHERE OTHERS END. DESIGNED 8Y A PHD, BRO-
CHURE BOX TTOZ COLUMBUE, GA 31808

YOU cat Succeed in Maileder SASE. Jared, PO Box
4138, Aubiemn Helghls, MF 48067

1HAYE mada & locturs i malonder, seding information. Led
ma Bhow you how Wrls: KASH BDDD, Boasx 31051,
Indangpolis, Iy 46231

EARN ower G500.00 weesky, pandims. Sand $10,00 kv
Guanl Camalog. refundable wih lirsi order ower $100.00.
internasonal Markeding Sercces, 1523 No. LaBrea Avenus,
St 204, Hofywood, CA. B00ZE. (213) BTG-04 14 X284

LIFETIME PROFITS Safing Indormartion by Mail? SuniPubs,
Blox 2232-l, Truckes CA B5734

¥1,000°5 MONTHLY! Start rour own JAMITORIAL BUSE
HEES from Scraich. Learn Trade Secrels. Detais. MEM
Books #3. Box 434, Encirdas. GA 2024

BO0OK BALES AGENTS WAMTED. A TESTED TURM KEY
OPERATION. MAKE BIG MOMEY FAST. SELL WOW TO
MAKE MOWEY BOOKE BY MAIL I'LL SUPPLY YOU WITH
EVERYTHING YOU WEED TO OPERATE YOUR HOME
BUSINESS. MILLIONS OF POTENTIAL BUYERS |mmadi-
aiply Wall Send You Full Dotels Serd 5100 to- Royal
Products, 4 Wes! Par, Suite 13, Bulte, Montans 58701

BELL How To Make Monay Books by Mad Start Now, Woo
&t Homa, Il Bupply Everything You Need For Detalls Sand
$1.00 To: Starrpd Ertwrprises, 2008 Falfeook, Irving, TX.
TH0G2

ACHIEVE indapandence hrough carpel clagning, Dwtaiis -
Martwy, 4315 Chader Poatl, Jacksocwile, FL 22211

REPAIR windshinkds, piate gless. Lucrathe. Prolociod ter:
My, irmining. Gilas-Weld Systerna, P.0. Bax 87, Hilshor,
msrm.m«o—an

FREE Computer Repor reveals this years hottes!, new
wentures, SBAE, 14244 SE, Ballwvue. WA 58007,

TAKE CATALOG ORDERS. Maks 2 1o 3 tmes your cost an
2500 Logt-gelling sacally products. Spectacular home busi-
ness. 5200 trings giand catalog. Quality Progucts, 604
Coardinal Dr., Advan, 5.C. 20601,

BTART Unlimite kroome ot Horme, Business Opportuniy io
Mgl Ovder Booss without Caprtal of Exparience. Fres Bepor.
JCASSOC, 2508 Laks, 113-238C2 Pasadena, CA 51100

HUGQE PROFITS Fram Orden Producis. Fres Details. PJ
Supply, Rouie 2. Box 568, Bessemer City, MG Z8018

MILLIOMAIRE Reveals WmportExport Sacret! Including
Hongleng Teisan Connpchigns! Froe Information: Cartury:
BED Box 5383, Maciends Haights, Caliomia B T45.

EARAMN 51,000 PER MONTH - Guararesd. Align, Box
TISPM, Marysvila, WA, 87T

SELL Booda By Mail. 400 profil. Lleraiwe Fres. Parsgon,
344PM Foresl. Cass Lawe. Minresota 56633,

UNLIMITED EARNIMGS! +50%% Dwcount Name Brand
Produots! Box ITSOPM10. Sarma Ana. Cablorna §2703-
aTen

IMMETHATE Proaiits. Sgeimeular norme wehiedling oppor-
tunity. Star with cur GIANT wholesals products catang.
Evanytheng you nesd i3 ncilded. FREE BONUE wilh oodar.
Gend §2.00 refundabe Yo: VLA Markeling. 327 Faseigh Dr..
Toms: River, H.J. OB7T53

HOME WHOLERALIMG BUSINERE! 2000+ products.
Training. Moss, PM-5, Skdell, LA T0453-1153

EARN $50 00 How . Daalerswips Available. Carpel Dyeing.
Colortex, Box 83228 (P), Owahoma Cay, Okle. 73148

MHHFULWHULIIALM M Eamy M Mo invenlo-

| Giftware Catalog Ingirechions. 35,00 (Retund-
-u-:l'l Dickarson Company-F§2, Routs 1, Briogevitie,
Dwlawars 19833

LET iNFLATION maka you DCwwrtaiis 57,00, Tea-May
Unlemaed, PO, Ban 31, P13, Verona, P& 15147

| MADE $100,000.00, madcrder “INFORMATION", P.O.
Bow 17011, S0 Paud, MM 56113

PLAMNG Tuning leamed quickly a? home! Froe i -
Emping 3chool, Bax 1014, Jupted, Fiords J3458
mmmluuﬂmwmmm|
neEs Drngs big peolits fesi! Free information. JAW Box
TFIPM. Baftle Ground. Washington 8604

- ———

SELL Books By Mml Urasus) Opporumity Millee, Boa
BOTH4-PM-1, Attarda, G 30366

SPARE fera toctunis in Viryl Fapair. Huge demand chaates
eacapbonal profits. We supply svarything. Dstaks fres. VIF,
2062 Moninose. Chicago. B0618

$100,000 POSSIBLE! All irkorrmabon reeded o start or
enlenge your homs operaled mass merchandising busiress
DETAILS FREE! Cowing Promotions, 453% W. Saharm,
H0SPM, Lan Veges, NY 85102.

THREE PLANS FOR MAKING MODEST INCOME through
Mal. Morey Back Guararisg - on o moms wil work for you
Send 3100 amd SASE io: GRE Associstes, Box 254,
Fleasartve, New York 10570

TO0,000 HARGAINS BELOW WHOLESALE, Banhkrupicy
Merchandise, Frea Sampies, Closeouts. Imports, Swupha.
Mall Order, 121 Home Busnesses. Free Detalls, AMERICAN
MONEYMAKERS, Box A356PM, Tampa, FL 33674

GET RICHI! Socral law smashes debils — brings Cash,
Cradit! FREEnport!! Wealihiil-WBIM-8, Bilengs, MY 12510

FANTASTIC samings mailing from homa!l Ofer: Fush
Siamped Addressed Ervelope. imperal, P-8 X17410, Fort
Lauderdale, FL 33318

CAMNADIAN Millon in mal instant money Inioimation.
Wiite: Milion., Dept. PM. Box 1038, Smtion G Tomomo,
Congda W4T 3P2

BUMPFER STICKER PRINTING DEVICE, Chanp. Simgle,
Portabia. Frew daotails. Bumpar, POB 22791 (3G), Tampa, FL
T

FREE! How Ta Fing Tho Best Monoy Opportunities ! Durnhill,
2h48-K Fomom, San Francssco, Caliomis 84110

HOW TO MANE MONEY THROUGH CLASSIFIED AD-
VERATEING, Bookiel Bhows yOu oW b SIE pour 0w Dusk
nggs with Classited Adwertising. DNLY §1.00 FOR BOOK-
LET — (5200 coupon refundable with first order). H.E
KAPPEL, POFULAR MECHAMICS, DEPT. P, 2 WEST
5TTM 6T, NEW YORK, NY 10018

MAKE Money 1allng BIeciionics. Wholesais damar Calsiog
$5 (Aedeemabis), ETCO, Depd. 530, Box 840, Champlan,
WY, 12819

(FREE INFORMATION) GET PAID DAILY! The parsonal
income Program fmom the Information Systems Co. WAS
BROUGHT TO EARTH TO CONVERT TIME TO MONEY.
Box 32306-12, San Joga, CA B5152-2308

PROFTTE to 1000% & home, detsds §1.00, relundaible with
Pyrchase Box 122568, E1 Cajon, CA B2031

EASY MOMEY Mivw., Fasl, Eagy, Bl Maney Makng Oppar-
ity i Wul Level Sabes - ANYONE Can Do i in Spane Time
Under 320 pvestmeanl. Ful Detais §1.00. PO, Box 3108,
APM-A, Seafle, WA 38125

(Continusd on next page)

FREE WNFORMATION! aboud rmail teder acls  Dwedhigr
Diatebutors. 1305 Alson Onve, 1-5, Rockville, WD 20851
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MONEYMAKING OPPORTUNITIES
nued from

RECENVE LOTS OF MAILI Wa'l llsd you wilh 100's of Pub-
liahees, Wholesalars, mpontars, Firms Wanting Homa Waork-
ors, Mallers, Elc. Send §2.00. Messier indusiries, Drawer
€910 Fadera! Bunding, Worcester, M& 01601 0ubn

§175.00 Weekly Comectng Pupils' Lessons!
$1.25! Cayie's, 234 LP Fifih, New York Cimy 90001

FANTASTIC Profts! Sall Bocks by mail, Detais: Bocics, Box
4552, El Paso, TN TE@14

MAKE MONEY [N SPARE TIME. Epm gonmrous commis-
slons a8 & subscription representative for Inading magazines.
For fress datmits, send this ad with pour nama ard acdoess fo;
POPULAR MECHANMICE, Dept. AB-5. 250 W, 55th 51, New
York, MY 10019

RABBITS-CHINCHILLAS-FUR
BEARIMG ANIMALS

AMATING Profal $10,000 Yesdy Raising Fabbs bor Wool
and Bresding. Dotalls— 32 00. Amaerican Angor, Maks 12,
Montane 59538

SAVE 510000 on mew home. Free celads. Sand name,
sodress 1o: Mish, B45 Soulh Townsond, Montrose, Colrado
E1401

HOW To bake Mompy With Your idees, 5200 Seled
Emarprised, 14 Holly O, Savdy, llinois 81874

RAIBE RABBITE SUCCESEFULLY 88 Page Bocidet Tolls:
Mo, §$1.00. Amevican Fabbit fssn., Hi, PO Bax 426,
Binerrenpgion, 1nees 61701

S500-5 1000 Monin Plen maising rabbis lor us. Free detaila,
Whae's Rabbitry, Box 13884, Hudson, Ohio 44236

MAKE MOMEY Writing Short Sentencas and Paragraphs
10 Lesson Couwrse 35.85 plus 50e Handing.
GUARANTEE. Mortham Purchasing, 795 SE Berres Ave,,
Grasham, Cvagon 97030

TRACE MISSING PERSONS Big monay, Adventure, Leam
Howe Box 1132F, Deafasiown, PA 168301

2,000 Monthiy Possible. Sallng Informabon, Donca, 332
Horh 13h Streal, Hewcaste, indiana 47302

FREE Report on Financial Securfly. Box 2508, Turmgike
Stamen, Fairlae. Vieginia 22051

EARTHWORMS, LIVE BAIT

FISHERMEM stop digging o buying worms! Simple device,
plans £3.00. WORMFINDER, 2614 Ladoga. Long Baach, CA
BOE1S

FREE Literature, Raise Fishworms, Crickets. Fad Wigglars
= VO = .95, 5000 — $42.50, Posipaid wilth Frea Book
o How Band Whire jo Sell Carter Fshworma, Plaica,
GA. 31T

OF INTEREST TO ALL

GOVERMNMEMNT SURPLUS

MOTORCYCLES — JEEFS — HELICOPTERS — AUTO-
WOBILES . . . GOVERNMENT BURPLUE DIRECTORY —
BONEYBACK GUARANTEE— How, whop—52.00 G3
Information, Department 19, Federal Building, Boax 3613,
Sgringfaid, Massactusstts 01101

SURPLUS Josps. Cars Ard Trucks Available, Many Sell
For Under £200. Cail 312-Td2-1143 Exi. 7133 For Information
Gy How To Purchase,

GOVERMMENT SURPLUS . . . Millona pi tems (inchidng
Jeepa] . . ow as 1¢ on dolar! Most complate Bl
able — 52,00 tmumhﬂd]- DISPOSAL, Box 19107-A4,
WABHINGTON, OC 20038

mmmmmnmmﬂm Homesfes,
larming, vacgtioning, svrestmant] “Lind Buyer's Guide”™ plus
Aticrmiche listings - 32.00. Lands, Bas 18107-41, sashington,
DT 20036

VBB Surpius Army, Nirvy Sione 54 pages eiried calaiog.
Send §2.00. Fuvel, 3037 N, Clark, Oept. J-0. Chiags, IL
80857,

GOYERMMENT SUAPLUS JEEPS GOLD FOR $44.00.

CARS, TRUDCKS, MAMY OTHER ITEMS AVAILABLE FOR
DIRECTORY CALL 31 2-ABB-4347T EXT. J-212.

GOYERNMENT SURPLUS] - JEEPS-AUTOMOBILES-
PICKUPS -E25.001 - 800,000 Pems! Compisie Dimciory: How
To Buy: Yiur Area 52,00, DISPOSAL, Box 362, VALLEY
FORGE, FENNSYLYANIA 15480

LEARM typewminr repair, 25 LBsssn Dowse, pars caisiog,
$15.00. Satisfacton guarameed, Athey. P9, Saxonburg. PA
1BOSE

FREE Promotional Albuma, Concerl Ticheis. Stereos, atc.
Informabon; Barry Publicalions, 477 B2nd Streel, Brookiyn,
NY 113089

MAKE IT RECH meihads of a sell-mada milkonas. inguire:
Greysions  Publicaliong. 984 Glan Ellen. Poftsboro, TX
TSOTE

FAST, BiG PROFITS seding money- bocks: iy mall,
Sengafional opportunity! Compiete detnils §1.00. CFC. Dept
APUZ. Boa 384, Des Mowres, [owa 50002

UMIGUE. ngw mangy making oppadunity. Fres Broohure,
(SASE) 13050 N 16tk Ave #54, Phosrm, AZ 85033

MAKE PYC PIPE FLRNITURE. Spane Sme o busitans
brings huge peolits fast! Free Detalls. J&M, Box 77 1PF. Balte
Grourd, Washingion 88604

“FREE BODK Monayraking kinss” Mow Sand §1.00 Han-
diing & Poatage. Nora Membhard, Boa 519PM, Store Fiags,
WY 12484

FREE Unusual Moreymaking (nformation And loess.
Uniqua Emtempnsas, 1023 Marengo, Fores! Pare, B 80130

MUANCE 2 ko 1 fimes your cost on 2500 last seling products.
$2.00 brings catakog. Retundable on fiesl order. Jimmy King
Company, Dept. 6E, 7.0, Box 12854, Pensacols, FL
a2ET0

MADE $341,386.00 One Year "Deciding To Trade Coemn-
imcdity Marrt Easy™t How To: 10000 Sabslsction Guarsn-
teadl Bruca Co ., 102184 'W. 218b, Wichita, KS 67212

BE YOUR OWM BOZS. Do you have (he intsigence snd
sbilly 1o gain linarcial independance ? Stant your own pealit-
able mail crder businass part bre. Send only $11.85 now 1o,
Frank Press, Box 485, New Yok, MY, 10028,

JUST What You Nesd — MORE MONEYH “Maiorder
Fles For Baginners”, E3.00 postpexd, Fulchar, Box S84,
Binghamion, NY 13900, Moneybeck Guarariee,

HANDCRAFTED Personallzed Fohahed Scid Brass Beli
Buckles, Distinctvs Gifts. Lifebrma Gueraresd. TAKE OR-
DERSY, Fiea Paticulars. Bayou Gy, Dept. PM, Route #3,
Bax 403, Bastrop, LA, 71220

HWEW MATIOMAL CORP: mesds represantaives. Mo gel
rich scherns, however, uniimded sarmings Can Now be yours,
Cuwr Comp will msaist you compigtely, Sand §7.95 now and
Becorrd @0 active tepresentatve Yo our new 180283 Pybi
cation. AL M. Ertempisss. Brawster Stahon. P.0. Box BY28,
Bridgepont, CT. G604

MIME Simple Ways To Receive Big Cash Lrnusual Highly
Proftable Plans You Can Sisd Right Away Send 5895 For
Booh T & B Saes, PO, Box 224, Blug Sprngs, MO
BUNE

FMUL{!.BIIWHEIHIMMWMB W provide sales
Bnd advertising matrucions. Fres Details, Brunswick Booios,
Drapt. PMI1, PO, Box 8172, Mewark, Da, 18711

55 . . . Gol Rich with Ensy Now Method Fres detais
SASE. Maltw, R1-Bx. 3-C, Centactall, P 33514

HOW 1o make monsy wriling Sricies. §300. Sw. Pras,
P.O. Box 23, Newthbmld, NJ 08223,

WiN Milion Dollars Prize Monesy Weelkly. Fres Informatan
Eldy, 323 Frankln, Sufte S804F-28, Chicago, IL. 60608

BEWARE Mail Qrdar, Credil. Monay, Real Estale, Get Rich
Cuiekt, 50¢ Dwp. PM 962, Box 14724,
Crdaherma City, OK 73113

SELL Books By Mad! Big Frofits! Books-PMBE2, Box 2133,
Sencusicy, OH, $4870."

214 POPULAR MECHANICS

HYDROPOMICE. Four Easy Ineaparsve Year-Round
Projects. Housepiants, Vagetabies, Incliding Automited Se-
B Bowl Garden. 5500 Sunguest Publiahing, Box 20E3A,
Vero Beach, FL 32@80,

EARTHOUAKE nouse prevents DEATH, damage, sven-
lion detsls newspaper Wrils-un, projection 4800 wohds. Ny
canfites, Conslipaton remady. Lose waighl chowca 3200
HALMTOSIS? smed your pem. Sava 51.000.00 any car. aither
E5.00 Comdoetable bed READING. ating instrumar, $50.00,
F5.00 shipping. NEED partrars. Faifschnsden, 18232 Yiera,
RalInas, LA W

CHAIN ALARM, stops crookes coid, e &l does. 35,95, Kal
Proguct Co., 11408 YWest T0Th Ter, Shawnes, Kansas
FER

EASILY Pomove Screws in Sedorads. YWrite: Xiricmion, 146,
Mirara Poind, ¥Wis. 53585

FREE, imaresating, Susiraied, sefl-mpoovement book cas-
o, weriba: A Kl Products Co. 11408 Weat 70 Tarr, Shawnes,
Konsaes BEI0A

DON'T GET ATTACKED! Protect yourssll and famdy with

MILL Roaches] save

LOANS BY MAIL

nfedy! Free FAeport! Success Resesrch, Box 1BTIB-AW,

BORROW INTEREST FREE! 55005300000 AR wikgibie,
Fepay anytime. Mo gammicks. Free Delalsl niohouse, Boa
1004-PME, Mew Yor, NY 10003,

QUICEK MAILDANS] Fros spphcation rushed! Lanco, Box
T24-B21, MoMinmille, Cregon 87128

MOMEY Probtems? Free Book describes Loans, Cash,
Govarmment Granis, Cther benafis, available o individuals,
Write: Associates, Box 5844, Brogihm, New Yok 11235

BORACY FROM HOME! Ary semount, amy wosthwhile pue-
posa, within 30 days, Compatidive Riales. Also, you can eam
subsiantisl income 23 a Mooey Agent. Mo Experigmmg=—Cwo
Hewats Mational Company 1o asses] evry wiy poadihs. Mo
Gamsmecis! Fres Detalls: OFC, Dept. 10-C-0, 1145 Assarvor
Avenue. Cransion, Atode islend 02920

BORROW L100-§100.000| Instam Reply! Mo Co-signeral
Financial, Box B4ET[P],

BORROW 530,000 knterest froalll Koep Indelinftialy! Fres
répon, Acwrican, 1601 Main, Plaintisld, N 46168,

THE ARABS HAVE MILLWONS TO LOAM! FREE
DETAILS! Arah-Ph, 535 Maln, Vigor, TX 77662

53.00. Exlerrninatir, amzzlw.armn N.C. 27408

EMERGENCY Survival Kits Srd Equipmsnt - Ouldooremen,
Wiahicis, Home. May Sas Vour L. Fose hormetion. Redics,
144 Emst #ih, Duranga, GO B130°.

POMER Playsia 'Win Bg Using Proven System Detaily
£2.00, Awhursdabis, Linnock Manapemeant, 1708 B2nd Avsnue
S.E., Caigany, Alberta, Carada TiC 2M3

NEED CREDITT Ge! MastarCard, olhers, wing credit
check Gumrameed! Smple, Lega. Plus oifer crodil sacreta.
Frea detalls' Send SASE. to: INFLATIONM REPORTS, PHH,
B0 0144, LOS ANGELES. CA 90080

FIREMANS JOURNAL. Exparwnce lires. wiecks, BUICIes
and rescues with velsran freeman, Send S3 m: Fireman's
Journal, 3230 Ensarada Or., San Aamon, CA B4583

GET cash grants— fom Govemmant. [Neves repay.) Alsa,
cash ksans. All ages ahgitie. Cormplee indormdtion, 5200 (e
furdiabie]. Surphus Funds-Fa, 1629 K St., Washingion, 0. C.
20006

BORROW £30,000-bnterest freall! Keap indefinitaly! Free
Apport. Amercan 1801 Maln, Plaintisld, 1IN 5768,

MASTERCARD/Yisa By Mall! wte| Credit-PMES2, Box
2298, Sandusiy, OH. 44870

BORROW By Maill Free Details! MBG-PLGS2, Box 2298,
Sandusxy, OH. 4487,

BORAOW §125,000 EVEM IF REFUSED ELSEWHERE Mo
gimeracks, G, Box 1146-PYE, Lawrenceville, GA 30246

DIVORCE

HOW TO SOLYE PROBLEMS! Laarm Amanng Now Seat-
eqgy! . . Guerandesd. . Onby 3350 [Applicabis Tax Included)|
froem; Hawiricige, Box $38, Orinds, Califormis 4583,

WEIGHT LOST lorever! Guarsntesd $1.00. Sena, Box
1375, Sprng, Texas TFATI

STOP MOMNEY LOSS from urcollected health insurance
dams. Compleie MEDICAL RECORD & dam filmg system
eugres colliction of monms rghTully due you, Send $10.00
to: MICHS ENTERPRISES, PD Bax 1246, Richland,
Washinglon 53352

WOW, Yo can draw. FREE - Complsle detais plus Tirst
Basy hasson from Dianey artist. Bce Mcintyre - PME, 3471
Crownsworth, Cormna, GA 31720, [F14) B53-T452

HOW TO Live A Mare Fulfilling Like. hrwrsigtton
Fres Datails. Or. Dacnie, Depariment PO, East 13717 31w,
Spcikana, Washngion $9216

OF INTEREST TO WOMEN

DIVORCE? Winning Intormabon, 51.00. MEN'S FIOHTS
ASEOCIATION, 1808, Forest Lake, MN 5502750160

PERSONAL

BIBLE Cumstions answered. Stamped snvelops. Bylon,
TT1ET Bevither, Dedrodt, Mictegan 48218

COLLEGE DEGREES BY SPECIAL EVALUATION of
EXISTING Credits & Job Expertance. Fast [B74) 883171,
Write, Bax 13153-T8, Columbus, Dhia £3213

FINANCE YOUR DREAMS wilh Goverrament and Founda-
Bon Grants. Detals §1.00 TOU-PMB, 432 PCH, Hermosa
Beach, CaMomia S0254

COLLEGE DEGREES BY BMAN. Rancwrisd Lirdvimidtas
affer fuly-accmdited Bachekons, Masters, PHIDs . . . Fres
revealing  Getaile. Counseling. Box I17-MP-9, Tuabn,
Cafiomia S2650,

HOW TO STOP SMOKMNG. Froven meihod, Send 5200,
OFS Enterprises, Box 1844 PO, Kettering, OH 45429,

ENHANCE YOUR CHARM wih olissy Swist scarves, Free
rochuras: Solhma Corp., Box 83EM2 Manhattan Basch, CA
POSEE

QUILTIMG CAM BE A LOT MORE FUM And go bwice a5 fast
wiven dond on & frate. This o cofmes apart & Say Siomge
BN you cBn make 0 & weakand. Sand 5225 %o plan o
Poputar Machanics. Dept. PRICS, Bow 1014, Rado City Sta,
MY A0 D

BORAOW By Maill Froo Detaits! MEG-PMEE2, Box 2298,
Sandusiry, OH, 44870,

REMAILING SERVICE

FLORIDA REMAILS Recatving-Forwardng. Adan, G326
Ausian Drive, Jacksonvile, Fladda 32210

(Continusd on neal pege)




REMAILING SERYICE
Cantinusd from

SASKATCHEWAN Remaling Central, Box 101, Foam
Laks, Sexkpichewsn, Candds S0A 140

CONFIDENTIAL MAIL and PHOME Cals Receded and
Forwerded Dady (SASE). Cenral, Box 385PM. Claymont, DE
TR0

UNLISTED ADDRESE. Déscreet and confidaniinl, Remai
.00 Singw. Mail Forsarding Service, BOS0 5. Main,
Houston, Tesas FT02S

PEMNEYLYAMA REMAILS: Pro-stampad Mal Forward-
IngrRucalyving §1,00 each. Brancain, Box 4659804, Suile 1308,
Land Tithn Bicdg., Philadalphie, PA 18110

HATIOMWHDE Phore Sersce ... Slemped Sin-
ghes 50g. For Details Send SASE. Syibran 1, Box 9116,
Foumain Valley, CA 82708

CONFIDENTIAL Masl ForwardingRecening. Oranda Mu
Drop, Box 18039PM, Orlando, FL 32880

HEBRASKA Ramads Confdentisl Business Porsonal
Dependable. Sandeo, Box 31751, Omaha, N8 53131
360 East 900 Soulh, Sai Lake City, Ukah B4111

OUR mddress as own. Free details. Dependable Mail, 508
Yosamita, Fresma, CA 93728

PITTEBURGH Remais, Fecsiving, Lowesl  Prices.
MOORE, Bow 17024, Pittahurgh, PA 15235,

FREE Haaring Axd Calalog. Huge Savings, Mo Salesman
Wil Call, Try Betwe You Doyl RAhodes, Dept 132-H,
Brooipon, 1L 62810

TOBACCO

WALL FIPE RACK WITH HUMIDOR Maks your wn. Pho-
ocapy ol aicle shows all detals. Price d5¢. Send crder o,
Poputar Mechancs, Depl. PRWCH. Box 1014, Radio City S1a.,
e Yiowk, BLY_ 10101

SCIENCE & CHEMISTRY

PFM'S BESTSELLING "COMPLETE GARDEN GUIDE"
For the man wha neads all the basics . | . ngl! Suparbly oga-
nized In lamous “Masir Guide™ formad, Dozens of iables,
charls and llustrations. Literafy cramened with Bemely borius
SpECIETEs ke vegetabie, iruits, nuts Bnd Farbs, garden pools,
shorape sruciures. plantng dates, Only §4.85 + S0¢ to cover
posiaga Brd handing. PM Compiste Garden Gude, Depl,
PMCA, Bow 1014 Aacko City Sta. Mew Yorg, NY. 10101

RECIPES, COOKING, ETC.

MABETIC DESSERATE 12 Debcious Feoipes 53.50, AL +K_,
Bem G82, Hualingtan, Indiana 46750

LABORATORY Chnicaly, Classwars — Apparatus, Cal-
siogus §1.00. Debuxe Scienlitic, B4 5. 13 Strasl, Maniowos,
Wieconsin 54220

“CHEMICALS, GLASSWANE & APPARATUS" IN-
QUIRE: D.P. CHEMICAL, INC., P.O. BOX 19789,
COLUMBUS. OHK) 43219, §14-074-2522.

MEW, used. surpius glasswars Bal. Lah Supplies, Box 161,
Brighton. Wass, 02135

FORMULAS, PLANS, ETC.

“ITALIAM Chickan & Palerda” recpe S2.00 SASE 0L
Larase, PO Box 483, Adama. MA 01220

BTUFF-IT 107 eany- slegant- ocmalets. Al
oocassons. §5.00. LeurelFose Publshars, Bax 1415PM,
Evaretl, WA, BH206.

DELICIOUS Homomade Ligueurs, $5.00 SS5AE. P.O. Box
2857, Dmp. P, Sgring Vadey, CA 52077

COOKIER. Seven Recipes Men Love, Easy. 31.00. P.O.
Bon 11882, Baltirmons, Mandand 21207

MOMS Moseypsaving Recipes 3350 P
Flairvead, I 43080

0. Box 3T,

SECRET Foomula Rids Pets ol Dreaded Mange $5.00
BASEL \o; Lioyd's, 4245 5, Corwed, Clare, M 45817

MONEYMAKING CHEMICA FORMULAS - THOL-
SAMDS| CATALOG 33.00 (REFUNDABLE): GWAJ, Box
16903, Brookfiedd, Wiscorsmn 530050183

RELLABLE Mallng Addrass Confdential Secocs. Malway,
Box ITY, Downsview, Ont Canada MIM 345

REMAIL From BILLINGS. BONTAMA, Bow 555 59103
Engies §1.00 Dakby,

MISCELLANEOQUS

TELEPHOMNE SUPERABMARNETT! AJ Pronsg and Ascesis-
ries. install Yoursell & Save $5§ - FREE CATALOG. The
Phone Company, Dept. 801, 1472 Oddstad Orive, Fedwood
Ciny, CA 54083

PHOTO ID. Sealed n plasiic. A1 sigtes, provinces. 24-
hours. GUARANTEED. Send $8,00 (2%10.00), photo, nams,

GUARANTEED! Samples 25¢ . . Bascen, Box J461-Fhi-82,
Prowicience, R.|. 02809,

DANAMENTAL inon Dosigra. Book o1 1600 bamdi prac-
Bcal desgne for raiings, Colwmns, ebe. Frea Literabare.
Cunningham, Box 20008, Sa Lake City. Ltk B84120-0005 —
= (3881 South 3200 West)

ANY FORMULA £10.00. Cataog $7.00. L. Balfort, Bon %88,
Chicago, GOBS0

SPECIAL SERVICES

INFORMATION On  anyiting.  Ferguson  Research
Speciaists, 60-15 Woddslda, Yoodside. Maw York 11377

HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
VERTISING. Boowlel shows you how Lo start your own busk
rasd with Classtdisd Scworising, DMLY 51,00 FOR BOOK-

— (5200 eoupon refuncable wan lirm order). M.E.
KAPPEL, POPULAR MECHANICS, DEFT. P, 224 WEST
BTTH BT, HEW YORN, NY 10019

POUMD CAME RECIPFES. Seven. $3.00_ Marilu, Boy 7742,
Macon, GA 11208,

THREE Detcious Pennsylvana Dulch Cwasens  §4.00.
Lanceca, Box 874, Pon Richey, Fla. 23568

CHAMPION Choasecakes, 12 wily 3mooth sward winning
mpipas, 52.00. Bakers Dozen, 235 Redding Coun, Tonsvilke,
nd 46077

TEN HOMEMADE S0DA-POP recpes. 5300 F.O. Box
T8, Canby, OR 97013

TARTS, 4-0w English Aecipes, SASE. §1.00. Tarts, Box
1426, Lake Worth, Fhorida. 33480,

HEAVEMLY HOMEMADE ICE CREAM §v.00 SASE. Box
B, Posi Fals, 1D 83854

CHOPSTICKS and mstuctions. Phs Fecipos.
Aamand Chicken, Paking Duck - $5.00, Chow, 15352%
Whiiee, CA. B0G05

INEXPENSIVE easy, Oeleclable man dishes. 52,50
Counbry Kilchen, 3071, East Chicago, indipna 48312

GET THE FACTS! Anything rasearched. $10000 per ques-
tior, ACWAC Inlormation Seracss. POS 2423, Dept. 102
Cuiwer Taty, Ch, 30230,

PURE HERBE From Hislory B Folklors. Write for FREE
Bopk, “Camman Hers b Comman [lingsses.” Extos-PMT,
Alma, Georgia 31510

IDENTIFICATION CARDS . . . CEATIRCATES . . . 52
SELECTIONS. Sampies 25¢. Documents, Bou 5884-T, EI
Monte, Cail. 81731

ARE You mn Entrepraneur! Sand for our Nowsisiber a8 5000
na Poesitie! Cargen Saies. PO, Box 52752, New Ovisans, LA
To52

COUPON Rafunders Professional K 5555, California
Tausbln, Bax 771, Masonad City, TA. 32050

JAMAICA T-SBHIRTS Can't aftord vacelion i want souve:
fic or gift? 8.0, 5-M-L-XL Tima informationsl. Box 40-P
Sparish Fort, AL 38527 0040,

'WiN Magazine and Televesion Contests!! Tried and Trus
Mathods, Fres Information, Villella, PO, Box T7, Monros, Ohio
45050

MOMEY FOR COLLEGET W find schotarships and grants
o you! Guarsniesd) Send $1.00 for applicalion rmalafals.
Financie Akd Findar, 536 Collega Avenus. Forl Collins. GO
Behd4,

BETTER HEALTH

BEADOW FRESH PRODUCTS, Mew Health Dk, Disinib-
ulors Wanted. For inlormation Sand §1.00: 607 West 3rd 5t
Fulton, NY 13063

AUBBERIZED GUAZE WRAP TAPE sticks fo itself - nod
skin or har. Protecis bandages - anikies and wrists agains
abrasicrs, sprins - fingamails rom braaking, 34° « 30yos
{while, Nash or graon) $2, 50moll, SaiPro Industnes, 599 Mile:
Rd., Bamingten, [ 80010

LOWER 1he cost of haating and cooing your home by up o
Mral Simp-by-sinp guxde 10 home insulaion, Exseatial infor
mation. graphd, insulaticn data, EARN money insulating for
otters. inchudes Inla. on evalabhty and pricing of neceasay
aguipment Serd §7 95 today. sulahon lor Everyone, PO
Bom #1060, Bloomingten, I, E170T,

WINEMAKING-BEERMAKING-GASOHOL. Frea Supply
Caimlog. Yeast Egquipment. Conrtinental, Box 6B016-PM,
Indsanapalis, Ind, 46268

WIMEMAKERS-Basernakers. Froe (lusirated cating of
supplies. Semplas, Box 12276A. Mirnespalia, Minnesoia
S5 12 L TE

MAKE QUALITY BEER, Wina. Free calalog. Vilage Siore,
Box C-51PM, Wesipon, MA 0270

WINEMAKERS-BEERMAKERS— Froe Catalog—Fas!
Service—Larga Selection: Fraus, Box TBS0-L, Intependancs,
Misagun B4053.

BEEALOVERS] Brew Amencan and Eurspaan beer, Coms-
pimim kits, Equipment. Suppies. FREE details. Dusns brports
Inc.. Department PM, F.O. Boa C-5D0, Herahey, PA. 17033

BEEA LOVERSE — Brww your own, Delicious| inaxpenseet
Froa Cetaiog. Beer Gear. Bon 25083M, Lansing. Michigan
48505

FREE BEEAMARING BOOK Fus Catalog. Finest Equip-
mant, Ingrecignts. Fully Guarmanieesd. 5P, Box TE4-M, Chapst
Hif, NC 27814

" FREE ENCYCLOPEDIA Winsmaking, Bearmaking, Sup-
pias, Egupmant ingrediants. vynou. PO, Box PM7T484,
Rochaster, NY 14815

KAHLUA#ypa bqueur, Make at had price, Send 5100,
SASE, Thundgrbird Erflmrrises, Dopt. 2, P.O. Bax 37765,
Phaosnia, AF BS06S.

FREE RECORDS, LPs. Pmomaotional Abums. Frea Detmls.
MLIZW, BSS-E Main, Springfield, Mass, 01105
WANTED MISCELLANEOUS

GOLD, Bilver, Platnum, Marcury, Tantalum waned. Ores
msanyed. Frea cireviar. Wholesals Terminal, PO Box 197,
Morwood, A CO0ED

SCRAF SILVER COMWTACTS, FORKLIFT CONTACTS,

BUYING Cartice, Silver Solder, Sitvor Contacty, Tahahen
B Sielts - Poley's Salags, 12380 Minges, Baite Cresk, M)
49017

HEARING AIDS

HUGE SAYINGS. Evmnals dealer mark-ups Frea Trial
Buatteries Wholesale, Tamme arranged. Livypds-PMC, Rockdond,

WORK CLOTHING

WORK CLOTHES - Save B0y Shirl Panis. Coverals Fres
Enidar, Wrls: Clakco, 4004 Esst Mel Siresl. Dapd. P,
Cleveiand. Oteo 44105

BEERMAKING WIT. Makes B4 bottes of promum beos,
SATIEFACTION GUARANTEED. Ser 82995 far Wit Extra
ingredients $7.50. FREE calaiog. HOME BREW, Inc. Bax 158,
Hastet], M 48840,

STRAWBERRAY S0DA CAKE + 10 Vanatons. $300-
Patricie, Bax 25315, Monckiy, Hawad DEASD

GARDENING AND LAWN CARE

BUILD & WINDOW CREENHOUSE—Corvedting o 'win-
oW in YO hoems (0 B Meni-greenhouss amaunts 1o e moe
fhan gttaching & box-like pleagliss anclosu W the outside
Thve brscauaty = Bt i '] s i Hricwg 4 Hvd veirscicrwe et Ehan
Bikd Berewayes b0 tha irame—Ina window Sleye intact. No
drafs inowinber, no need for caulking. For plans send §2.65 1o
Popular Machanics, Dept. PRCH, Box 1014, Rado City Sta.,
Mew York, MY, 10101

FLOWERS, PLANTS & NURSERY
SUPPLIES

liliris €1704

FREE HEARING AID CATALOG - Save V2 Dy malll Winte:
“MongySavers”, B530-PMY, Langdon. Seputesda, Caldomia
F1343, WOT sokd in Calfomaa,

BAVYE Hadl by Buying Hearirg Akls Direct. Monsh Tral Aaa
Compary Inc., Box 384, Badgapot, DRk 43012

GROW CINSEMNG, Very Proliable. Have seeds, roois.
Goidensasl, Compiete sformaton. K Colling, Vicka, |ows
S350

LEARN Landsceping ot horme, Free booklsl. Listime
Carger Schools, Depl A- 18, 2261 Barry Avenus, Lod Angeies,
Calomia B0084

BEER BREW youw cwh Cormplals sxquipiment Red, mciped,
Send 51.50. Beer Fecpes, Box 71, Mahomet. Ik 61853

BEERMAKERS ONLY] Frﬂwm ‘Wiiliam s,
Bax 451MH, Cwekdend, Califorria 54804

WINEMARERS-DEEAMAKERS Frliﬂ Giocks. Fest Sor-
vica. Fron Cataiog, O'Brign's. Box 2840, Wayne, IL B0184

BURGLAR ALARMS & HOME
PROTECTION

BURGLAR, fre, carl Finest sguipmaent] Save! Frea catsiog.
ALS. 2148 Lormé Sguare, Birminghier, AL 35316

DOORAWndow Algrma rom 510000, Flusrescen Lantarns,
Acardia, P.0. Bax BATE, Ballingham, Washngion DEZZT

CRIME IS5 INCREASING! Sand 35.00 10 “How To Protect
Youssll From Burglary™, P.O. Baa 65I7-F, odesio,
California, 35355
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it's no mystery
why the sales of
Aerosphere”
went up 167%
last year

We sell every pipe on a 30 day Frea
Trlal basis.

Our patented Aerosphere system is
cool and dry with no filters or inserts.
No fuss. No bother. Just pure smoking
pleasure time after time. And it stays
afticiant long aftar insarts have tllled
up with goo.

We use the finest imported briar. Then
inspect it carefully during each
production step. Old worid craftsman-
ship and quality.

We designed our Duravulk Il stem for
long lasting comtort. With a bit depth
of only 4.2mm, the fit is perfect for
even the most demanding smoker.

If you smoke, drop us a line or glve us
8 toll-free call. Try our plpe for thirty
days. We'll even include a free sample
ol our extra mild No, 8 Imported
Danish Tobacco as our gift—just for
trying the Asrosphere System.

Duncan Hill Led

138 SUNWYBIDE 5T, HARTVILLE, OO 88X

B e e

Duncan Hill Ltd Dept. 162

¥eu, send me your color brochurs 50 | can
selact the pipe for my 30-Day Free Trisd,

State Zip

DIAL TOLL FREE 1-800-321-0883
N OHIO CALL COLLECT (%) 877-6757
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TWIN-I-BEAM suspension. The
only smail truck with It. And ity
computer-tuned for smooth ride.
DOUBLE-WALL box sides
mean dings on Inside won't mar
the outside. No Import hasitl

1625-LBS. payload option.
More than most compacts and
many standard-dire plckups.

CHOICES include: &- or 7-ft.

4 box 2,0Lor 2.3L 4-cylinder truck

engine. Trailer Towing Package.
Auxillary fuel tank.

AMERICAS TRUCK.
BUILT FORD TOUGH.
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BUILT LIKE THE BIG ONES,
SAVES LIKE THE SMALL ONES.
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Competitive beand tar levels reflect the lowes
ol either FIT method or Dec "B FTC Report

SOFT PACK 100°s FILTER, MENTHOL: 2 mg. "tar”, 0.2 mg. .‘3
micating 2y, per cigarette by FIC method.

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




