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1983 FORDI_ D

Introducing the new Ford LTD.

From the smooth ride, to the new driver- and luxurious reclining front seats inside, you will
designed seating position, the quiet new tind form and function, space and comifornt
LTD has one target: your comfort. Optional electronics include: digital instrumen-

tation = new electronic
station seeking radio
» Tripminder" computer

The logical placement
of instruments The han-
dling The feel of the seats
Every inch of the 1983 LTD
has been human
engineered lor g uniguely
comlortable driving
experience

Reshaped.

The aerodynamic
hood The cant of the rear
window Smoothness
everywhere means LTD

Technology for 1983
is state-of-the-art: smooth-
riding gas-filled shocks,
optional 3.8 liter V-4 with
aulomatic overdrive, or
avallable tor order, a

needs only 6 7 hosepower pIopane-powered
1o push it through the wind 4-cylinder engine.
ot 50 mph. — And all of this advanced
The LTD Brougham standdrd cloth intérior Contoured technologyaddsuptoa
Reﬁned reciining tront seats with fold-down armiests and totally pleasurable driving
- EONTRILALL O (U experience. Experience it
With a streamlined deep-well trunk in back for yourself in the tetulhr new Ford LTD.

Everyinchan LTD.

Get it together— Buckle up
HAVE YOU DRIVEN A FORD. LATELY?

FORD DIVISION




Planes
dont guard

® :

s ca’s
T skies.
| Peopledo.

The people and planes of the
Air National Guard stand ready, 24
hours a day, seven days a week, o
Guard America’s skies. It's a job
that's growing in importance and
complexity every day. A job that
demands first rate technology. And
most importantly, first-rate people.
People like you.

To find out more about the chal-
lenges and opportunities waiting
for you in the Air National Guard,
fill out and mail the coupon below.
Or call wolHree 800-638-0936* Be-
« cause planes don't Guard America's
skies. People like you do.

*In Alaska, Hawail, New Jersey, Puerto Rico, Guam
and the LLS. Virgin Islands, consult your local direciory.
We Guard
America's Skies.
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NATIONAL

GUARD
[ e S i |
| Complete and eaall to: e |
| Air National Guard, P.O. Box 5000, Clion, NJ 07015 |
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous 1o Your Health.
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McGULLOGH GURES SPLITTING HEADAGHES.

Qur new Woodmate I” Alogspiitter - And stores in only 2 square feet of floor  electric chain saw Just send the cou-

that's half the size and half the priceof  space, which is less then a power
comparable gas lawnmower takes up.
powered logsplitters. GET A SAW FOR A PENNY.
B This electric
- brute packs 10tons But what
of hydraulic splitting power. Soitcan  aboutyourwood?
split a cord of cak in just 2 hours. For If you're going to spiit wood, youl
about 156 worth of electricity certainly need a saw totnim limbs. So
TheWoodmate [ weighsonly 1151bs. when you buy our newlogsplitter wel
Rolls easily thanks toits dollylike design.  give you a coupon for a McCulloch

pon back to us with a penny, and
well send you our Electramac
12 (a2 $95.99 value).
"" ‘ For fast, fast, fast
' relief from
splitting
headaches,
call toll free (800) 423-6302. In
California (213)822:9724 collect for the
name of your nearest McCulloch dealer.

"E:.

yvs‘ v,_??
5 Li's




LETTERS
TO THE EDITOR

So fast we missed it going by

You would think that a 125-ton U.5.
Navy ship doing over 100 mph would
have caught your author's eye for in-
clusion in your article The Fastest
Boats On Water (page 93, Sept. '82).
The SES (Surface Effect Ship) 1008 is
listed in the Guinness Book of World
Records as holding the fastest mili-
tary ship record at a speed of 91.9
knots (105.7 mph).

missed a spot in your fine painting of
high-performance ships

FRED SAXTON

DEPARTMENT OF THE NAVY

BETHESDA, MDD

We're sarry we averlooked it. To
make up for it. here’s a photo fbefow)
of the SES 1008 doing its thimg,

The SES 1008
utilizes a cushion of
air beneath it that
lifts the ship in the
water, This signifi-
cantly reduces drag
and results in in-
creased speed, im-
proved stability in
rough seas and
greater cargo capac-
ity

We regrel having

at a blistering 105.7 mph—a record for military vessels,

Speed kills?
I've been reading PM since the
19205, but vour September "82 artf-
cle PM's Long-Term Car Tes!s (page
82) contained some of the worst sty-
pidity I've ever read. Two-lane roads,
rain. a dark night, and your writer
brags about driving 75 mph—in se-
curity! Why do we have 1o read such
crap?
HG LOUCKS
PORT ORCHARD. WASH

Joe Oldham says he drove 75 mph
over twisty blackiop in the rain at
night. He was a potential killer!

J.E WALTHOUR
FLINTSTONE A

Joe Oldham replies: PM certainly
doesn't advocate dangerous driving
by anvone, but people should realize
it is passible to drive fast in adverse
conditions and stll be safe. It all de-
pends on the equipment under the
driver and his skills in handling it.

Most accidents are caused not by
speed itself, but by inept drivers who
don't know how te handle their ma-
chines properly. PM Auto Editor Tony
Assenza made this point in his article

[

last month (see Asleep At The
Wheel, page 86 Nov. "82) In addition
to the vast amount of driver incompe-
tenge in this country, many people
drive around with warm suspensions,
sloppy steering and half-bald rtires,
It's no wonder that they ' re afraid (o
go mare than 40 mph.

Lighter, but still lethal

In your article Ausliary Space Heat-
ers—How Safe Are They? (page 132
Sept. ‘82). you stated: “Carbon mon-
oxide is heavier than air, 5o you can’t
vent it with overhead fans, [t seeks
low spots and puddles in them.”

This is just not so! Carbon monox-
ide is actually lighter than air and can
be vented 1o the outside. This is rou-
lirely done by firefighters.

CAFT. WILLIAM KINGETER
NEWARK FIRE DEFT
HEWARK, NJ

The statermnent you cite came from
the Consumer Products Safety Com-
mission. not our author, It's true,
however, that carbon monoxide (C0)
is slightly lighter than afr. The danger
to which the CPFSC was referring is

that a temperalure inversion fre-
quenty ocours. trapping C0 near the
floor and making overhead vents un-
refiable. Also. as the CPSC pointed
oul, people often plug the vents 1o
avord wasting heat. compounding the
problem.

This is why gas healers. as a result
of CPSC urging, are now required to
have an oxygen depletion sensor that
shuts off fue! flow automatically if the
oxygen content in room air fafls be-
low a safe level indicating the pres-
ance of lethal CO.

For a real boost, try ours

In your August ‘B2 issue. you showed
how to make a radio antenna booster
costing $35 (Build PM's Broadcast
Antenna Boosier, page 28). I've been
using an antenna booster on my por-
table radio for 10 years, It consists of
a cail of wire laid on top of the radio
and, even at today’s prices. shouldn’t
cost more than a few bucks.

With my rig. I get stations as far
away as Salt Lake City, Utah and Al-
buquerque. N M. What can yours do?

Al HOROWITZ
TORRANCE CALIF

Electronics Editor Neil Shapiro re-
plies: What you're doing is extending
the electrical length af your present
antenna, and on strong. distant sia-
tions, this will work fine. But PM’s
booster actually amplifies incoming
signals and will pull in weak, faraway
stations that vour rig wouldn't. Give
it a try—it's an amazing device.

Peace-loving chopper
You show bombers and battleships
on your covers—and now an Army
tank (Sept, "82). I read PM for peace-
ful things. If you must run military
propaganda, bury it in the back
pages!
LEN MINTEY
TUIUNGA. CALIE

We chose the tank mainly to dra-
matize the trremendous lifting capaci-
ty of Bensen's new flying crane. Ac-
tually, the big copter is designed for
many paacelime jobs, such as cargo
hauling and heavy construction. MW
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If you expect a truck to quickly  Estimated Highway MPG.QOEPA  OH WHAT A FEELING!

pay for itself in work done and fuel  Estimated MPG.**"* Add that 1o

saved. you've come o the place the electronic ignition system, 4-
where somebody did it right speed synchromesh transmission
For a great price: $5998° the  and power-assisted brakes. and check it out, its price will convince
new 1983 Toyota Standard Bed you've got the goods to make you to drive it out.
Truck delivers the goods. In the the delivery easy. Normal main- * Mastulsitirers baggested retall price. Dealers
bed._Under the hood. And in tenance an infrequent and simple ":"‘”x' PHIE e SRS S in¢ hacke
driving comfort. too affair And durability something ::é:,d ﬂ'.'.,..,:: T T L
Qut back it handles 1400 you can bank on. A ST B N ST
pounds of goods."* With ease, The good news in driving ﬁ.’iﬂﬁi’:ﬁ;ﬁ‘i‘&lﬂm.,h
In performance. you geta comiort is a full bench seat with ETR. liamurd MRPCE SR OIS SR

tru ks with manual ransmieson Fou may get

dependable 24 liter SOHC engine  room for three. Steering-column ifterent milcage Srpending on how kst you

— the largest engine in its class. mounted controls are also S whathes GRS LIV M. AR
With a hefty 100" ** horsepower designed for easy operation ?wcvm é,";“.f..,'-" s
rating and fuel efficiency thats The new 1983 Toyola

even more impressive: 32 Standard Bed Truck. Once vou BUCKLE UP=ITS A GOOD FEELING!

THE LOW-PRICED TRUCK
THAT MEETS HIGH EXPECTATIONS.




WORK HARDER
THAN LARGER ONES

Yes, 4 eylinder engines work harder than B
cylindor sngines o travel the same dislance.
When the 4 and 8 cylinder angines hawe both
fraveled 10,000 miles, the 4 cylindar engine
has worked the eguivalent of nearly 20,000
miles. Thay also run holler — flending ko
shorien the lite of your oil by creating vamish,
gum and sludge

All thig means mofé wear snd tear on your
smaller 4 cylinder engine. It needs mom Care
and attention. A quart of RISLOME with sach
oll and filter chamge will help gel tid of Ihoss
deponlla Ihal fob your engine's efficiency and
smoothness. Clean engines mun better, longer
and mora sconomically then dirty ones,

Vsa RISLOME at o/l change time or whan
you'ne down B8 Quart,

Got the big, yollow. red and black QUART
can ol RISLONE &l discound slored, retall
aulo chiains, and parts slores overywhere.

FREE: 32 page LUBE TIPS
booklet, Inlormation, |deas
and discussion aboul prob-
lema. parformance and lubris
cation. Sand sall-gddrassed,
slamped envelops 4% x 81
o larger.

THE SHALER CO.

Waupun, W1 53083
In Canade: Warren Packaging Co., Lid.
Scarborough, Ontario, M1R 4G32

EDITOR'S
A Very Merry Chnistmas To All Of

Our 6.197.000 Readers From The Editonal
Staff Of Popular Mechanics!

Tony Assenza. Michael Chotiner, Penelope Spangler, Peter Easton, Robin Nelson, Har-
ry Wicks, Steven Fox, Joseph Truini and foe Oldham,

Front row (everyons who's kneeling or sitting): John Linkletter, Douglas Quinn, Bili
Hartford, Dennis Eskow, Shannon Kelley, Don Mannes, Sheldon Gallager, Ira Herrick,
John Bostonian, Bill McKeown and Alan Andresen.

WE' re completing anothar great year at Popular Mechanics, thanks
to all of you. And we're locking ahead 1o an even better year in
1983.

As ever, you were very much in our minds at our fall editorial con-
ference (where the photo was taken). Every new idea, every sugges-
tion, had to pass the ultimate 1est Will our readers like it? We're con-
fident that vou will,

Thanks for being with us this year—and happy holidays ]
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DON'T SETTLE FOR LESS THIS CHRISTMAS.

Lipfront vanahle speed
control dial —

Wide assortment
ol easy-to-change
hlades available

Tty machuneed
alurminum table =

Firsh insidas
ol curves —

Liptromt varnable
specd] conlrel dial ———

HE’H'I.- PRI E o et N
1 3 hpomelor

When you ask for benchiop
tools this Christmas, get the
qualily you deserve. Shop-
craft. Nobody builds better
benchtop tools

They re compact, pow
erful and give you the preci-
sion of stationary tools for
a lot less. They're easy
o use and easy 1o slore
And teature for teature,
Shoperaft gives you more
lor vour money

Qur 10-Inch BenchTop

Band Saw cuts metals, plas
tics and all woods. |l easily

handles everything from intri-

cate scrollwork 10 resawing
4-inch thick hardwoods.
Ready to run in minutes right
from the box

Our 4-Inch Benchlop
Bell Sander is a complete
finishing center. With van-
able speed control and easy-
ta-change bells, you can
sand, shape, bult, polish
arnnd. even sharmpen ldeal

S 4-inch depth
al cul with
10-inch throat

Exclusive
automanc blade
tension syslom

__— —Powerlul enclosed
12 hp mator

__—Finish edges and
large surlaces

Finesh jaints
,""ff and edyes

N Finish compound
Y o il andtes with
— {im:m“ lable

dand miter gauge

for firishing metals, plasucs,
all woods, stone, ceramics
and laminates

Shopcraft. Dont settle
for anything less

OHOPGRAFT
BENCHTOP TOOLS

Bonchiarn Tool
et iy

[ Ta . (s
ey Gty Bissid l,:'-‘.l:‘-

i1 CRTI LI 1=

See these and other quality Shopcraft* BenchTop™ Tools and Accessories al your
favorite hardware store or home center. Or call 314 633-4040 for the name of the nearest Shopcraft dealer




TONY ASSENZA

THE PM
GARAGE

Rack is for more than just luggage

Basic Thuwle system consists of [wo
super-stiong load bars and' gutter
clamps; straddiing carrier is additional.

Even though | own a big car—a Saab
900—I find that a roof luggage rack
is @ must. For me. selecting the right
rack is always a major decision—one
[ have 1o make every time | get a
new car, [t's not that I'm a gypsy.
carrying all my belongings on the
roof, nor am | a jock whose car roof
bristes with surfboards, bikes, kayaks
and skis. If for no other reason, |
need a rack for a place to throw that
bale of peat moss—and other stuff—
an the way home from the nursery.
because | refuse to mess up my nice
clean car. I am also reluctant to mess
up my car body sheet metal with
holes, so the permanent-mount type
of rack s out—aeven though | know
that nowadays a number of new cars
look good with these racks, such as
the Cadillac Cimarron with its fash-
ionable deck lid luggage carmier

My choice this time around was the
Thule rack because it's one of the
strongest around. clamps neatly 1o
the Saab's small. streamlined rain
gutters and is a complete system
with attachments for carrying practi-

cally anything. The basic setup is the
1060 load carrier. which retails for
about $55, The four cast-aluminum
base supports have good-sized tight-
ening knobs {locking type and flat-
black color optional), and the load
bars are polyester-coated, galvanized
steel wibes, rectangular in shape,
with plastic cap ends. | got the rack
accessory (THH-6) as well (it's about
$45), which straddles the two load
bars. It's got six cross bars plus two
end bars that adjust for flat loads or
flip up to cradle your luggage.

My next addition to the 1050 sys-
tem will be for my derailleur: a bike
carrier that holds lightweight two-
wheelers upside down. Special
clamps on the fron: load bar hold the
handlebars and the bike saddle 15 se-
cured 1o the rear bar. Maybe some-

Cast-aluminum base supports. with pro-
tective rubber, clamp to guiter and load
bars are out for appropriate overhang
fleft). Rubber caps go on ends. Rack
(right} and other camiers attach fo bars.

day I'll be ready for the kayak attach-
ment! The Swedish-made Thule sys-
tem is marketed by Eldon Group
America. 175FM Tarrytown Rd,
White Plains, N.Y. 10607.—8.H.

Getting the creeps
If you're always fumbling around for
tools when you're working under-
neath a car. a new creeper with a
roll-along tool tray is the answer. The
tray attaches to either side of the
creeper and moves on a caster, so it
keeps up with you easily.

Instead of a flat wood frame, the

¥]

creeper has a steel frame in a cradle
shape, so the body support area is
very low to the ground (below the
height of the casters a1 the comers)
The frame has six crossbars for
strength. and they are coverad by a
piece of wood paneling with a foam
headrest at one end.

About $30, it's made by J.C. Hall-

High-tech creeper has a metal frame,
recessed whesls, removable toal tray.

man Co. Lwd., 80 Alpne Rd., Kitche-
ner, Ont. Canada N2E 1A1. Mont-
gomery Ward is among U.5. market-
ers; write to the manufacturer for
others.—FPaul Weissler

Silence, please

Squealing brakes don't necessarily
mean you need a replacement. Fre-
quently, brake squeal is just the re-
sult of the back of the plate vibrating
against the caliper. When our Mus-
lang race car got a case of the
squeals. a 4-07 sgueeze tube of
CRC's Disc Brake Quiel solved the
problem. A liberal amount of the swaff

Compound applied (o back of disc pads
serves o gquist ear-piercing sguealing.

goes on the outhoard disc pad and a
thin strip on the back of the inboard
brake. Let it stand for about 10
minutes and reinstall the pads.

A tube costs $3.50 al most auto
parts outlets. For more information,
contact CRC Chemicals USA, BES
Louis Dr.. Warminster. Fa. 18974.

—T.A
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Even the person who has evervthing
occasionally runs out.
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Customizer messes

a 320i that gives the enthusiast ev-

with Mercedes

Is nothing sacred? You'd think
that the Mercedes-
Benz 380 SEC—at
£53.570—i1s perfec- 1
tion iself just as it
comes from the facto-
ry floor. But no car
escapes the sharp eye
of German customizing
shops that are becoming as plentiful
as breweries. The coupe hasn't even
been out for a year (see Driving Four
New Garman Cars, page 26. Feb

'82). and already the Styling Garage.
located near Hamburg, has turned
out a gull-wing version (but Mercedes
won't allow it to carry the three-
pointed star).

The Styling Garage is part of a
Kalifornia kustom kar kraze in

Hare's the real "83 Marcedes 380 SEC.

Germany. At auto shows, crowds
gather 1o ogle punk Porsches; pin-
striped, pearl-white Polos (pearl whito
is the season’s hot color) and other
transformations fantastique, Some

Thiz guli-wing SEC was created by a Gar-
man custem car shap, the Styling Garage.

iU's rue, are nicely done, but many
are tangerine-flaked cuckoo cars
Meamwhile, the "B3 Mercedes-Bens
maodels. unsullied, are on sale here
It's a year of refinements, For fuel
economy, the 380 SEC and the other
two models with the aluminum. 3.8-
liver, fusl-injected VE—the 380 SL
coupefroadster and 380 SEL sedan—
get ignition system modifications to
bring mpg to 18. The turbodiesels—
J00D sedan, 300CD coupe.
300TD wagon and 30050 S-class
sedan—and 2400 diesel sedan
have a 27-mpg cty rating. and
that's with automatic transmis-
sion. That puts Mercedes” corporate
average fuel economy at 26.8 mpg.
There's a new head restraint design.
sculpted front seat backs for more
rear legroom and other touches
Prices for ‘83 swart a $22.470 for the
stripper; that's the stick-shift 240D

BMW readies new 320i
Seems like yesterday that we waxed
poetic about the superk 320i that re-
placed BMW s 2002, a cult car if
there ever was one (see Firsthand

Heport. page 90, Sept. '76} But in
the six years it's been around. a lot of
competition went gunning for it and
hit the mark (see FM Hoad Test, page
B8. Jan "B2) So the time is now for

The new BMW has a more tapered npose, but rear angle shows dyanges are slight.

£

arything he deserves. Unofficial pho-
tos show that the successor is too
evolutionary for us. But we'll be driv-
ing it soon and hope it measures up.
The U.5.-version two-door arrives in
mid-"83 with a four-door 1a follow.
Over in the motorcycle department,
the old black (but beautful) Bimmers
have had a rough tme with the fast
and flashy Japanese competition.
That's ane reason for the exciting
nevw engine that was spotted being
tested in Austria. The four-cylinder s

BMW motarcycis runs tests with a brand-

new, in-line, water-cooled dohc Four.
an in-line design of about 1,000-cc
displacement. It's a radical departure
from the horizontally opposed Boxer
engines that have powered the bikes
since the '20s. But. the big-displace-
ment BMW will certainly retain one
trademark: the drive shaft {o the rear
whesl,

The option you can't see

Well, you won't be needing your air
conditioner for a while. With winter
coming. it's time for an option you
don’t know s there until it tums on
automatically. a heated seat, You
wan't find it on any Detroit cars or
Japanese imports. Mercedes-Henz of-
fers coils in the seats of some of its
models, but they're expensive. In the
mid-price range, only Saab and Volvo
offer this healthful feature. Sitting on
i heated seat, you know that the fu-
ture is here, especially when you
think how recently used-car ads listed
“"R&H™ as the two big options. Too
young to remember? That meant ra-
dic and heater! B
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There’s
onlyone

way to play it.
There's only one sensation this

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

S

VALL X N
/]'. A A i

Warning: The Surgeon General Has Determined
Kings, 9 mg. "rar”, 0.8 mg. mconne; 100°s, 10 mg. "tar” That EIEETEHE Smuklng Is BE"QE{WE 1o Your Health,
0.9 mg. mcotne av. pel cogareire by FTC method
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;1 Prove you can make it.
. Proveittoall.
CHE AT Serving your country
: . g -mmm and walking tall.




. You've
they'll seein a glance.
Thanks to the Services

. 4 Looking for an opportunity to
= 'd develop and grow as a person?
You'll find it in the Army,Navy,
Air Force and Marines. And
jy that'’s especially true if you're
smart enough to graduate from
high school.

You can earn responsibility
in the Services. Learn to lead.
Prove that you can makeit. In
fact, there are all kinds of op-
portunities for advancement,

The Armed Forces can
bring out the best in you—
actually help vou grow better.
For mnstance,there’s even a pro-
gram in which the government
contributes money toward a
college education,

Serving in the Armed
Forces is an adventure and a
challenge. There are new places
to see.And new friends to make,

Pay 1s higher than ever—
more than $550 a month to
start. And you earn 30 days of
& vacation each year. Plus, the
amm  Services take care of your
LE o food, uniforms, housing and
medical needs.

But above all, you’'ll gain

new confidence. Stand a little
y taller. Walk a httle prouder. All
while serving your country.
And that's one of the finest
things a person can do.

To find out more, see your
local Armed Forces recruiter
or write Armed Forces Oppor-
tunities, PO. Box C 1776,
Huntington Station, N. Y. 11746,

4

IT'S A GREAT PLACE TO START




JOHN GAYNOR

HOMEOWNERS’

CLINIC

Refinishing an old shower floor

We have a white metal shower stall
of 1950 vintage. It has a 28 X 32-in.
floor of smooth concrete that won't
stay painted, though paint holds on
the sides very well. There's a 5-in.-
dia. drain in the center of the pan.
We've tried enamel and epoxy paints.
but they all peel or flake off quickly.

I5 there any paint that will hold?
De you know of any fabric or other
flooring that will hold and not mil-
dew?—William 5. Newman, Chapel
Hill, N.C.

Yup, ceramic Ule. First, remove the
screen or strainer on the drain and
plug the opening to prevent sludge
and dirt from entering the drain (a
large sponge with a string tied to it
will probably work).

Tou'll have to remove the paint
once again, preferably with a wire
brush and paint remover. When
you've gotten as much paint off as

possible, clean the pan with a proguct
such as Sears' Concrete Cleaner Eich-
er. When the base is completely dry
{at least overnight), set the tiles in a
thin-set morar mix, following direc-
tions on the container. When the tles
are set. proceed with grouting. If you
use an unglazed e, first apply a
product such as Color Tile's Grout
Releaze,

After grouting unglazed tle, seal
the entire area to prevent mildew.
Simply apply the sealer with a
sponge. After removing the drain ob-
struction. you may need a longer.
screw to fasten the strainer.

I've listed only the basics. Your lo-
cal tile store can supply you with atl
the materials, including instructions
on how to nip the tiles to fit around
the drain. Remember, ventilate tha
work area and wear goggles and rub-
ber gloves.

Sealing wood food surfaces
What s the proper finish to seal new
and unstained butcher-block tables
which will be used for food prepara-
tion? ['m skeptical of the salad oils
and boiled linseed oll mixtures which
have been suggested. since they will
prabably turn rancid and taint the
food. | also think they'll remain tacky
fo dust and will foster bacterta. — Bud
Haak, 5t Paul, Minn.

Albert Constantine and Son

Inc.. 20580 Eastchester Rd,
Bronx. M Y. 10461 (212-5Y2-
1600), sells a product called

Wood Bowl Seal. It is rasteless,
colorless, stainproof and alcohol-
proof 1o a high degree. It also
withstands cleaning and wash-
ing. Although it may be brushed
over old lacquer finishes if sur-
faces are scuffed with sandpaper.
it Isnt recommended for use
over oiled wood surfaces. such as
used salad bowls. Full directions
are on the label. Ask for No. 22
WBS, which 15 $4.25 a pint, plus
shipping charges.

Don't use a salad oil. because it
will turn rancid In time. Many
professionals use mineral oil

ib

which is available at drugstores.
for this task.

Repairing scratched tabletop
The moving man made a lamge
scratch right in the middle of my 13-
in-thick tabletop. The scratch has de-
pressed the finish. but not removed
it. I can't tetl whether only the finish
is scratched or i the wood has been

me-mtmwmsuqrumlﬁ'mrm
credte A moisture barrier and protect against mildew.

pushed in fgouged). Do [ have to re-
finish the entire top?—J.G. Jasonides,
Port Huron, Mich.

I'm probably too late. but most
reputable mowvers will send a pro o
repair damage done due to their neg-
ligence. Harry Wicks, in his book Fur-
niture Refinishing, states that a steam
iron and a damp, clean cloth can
often be used to retumn the “bent” fi-
bers to shape. Follow these steps:

1. Dampen a clean cloth and place
it over the dented area.

2. With the ron set on SYNTHETICS,
place it on the cloth untl the latter
begins 1o dry, Chock to be sure
you're not damaging the surface.

4, When the cloth is dry, check the
dent to see if the fibers have retum-
ed to position. If not. repeat.

When steaming hardwood. make
pinholes 4 in. deep in the dented
area 1o permit more steam o enter
the denser woods. Note: Excessive
steaming can cause damage. Steam
attacks both water-soluble glues and
veneers, 50 don’t use this technique
when either is present. Furniture Re-
finishirg, published by Grosset and
Dunlap, sells for $1.95.

SERVICE TIP

Several products are available to combat
moisture in basements. A new ransparent
liquid sealer, called Water Shield, is
brushed, rolled or sprayed on concrete
block walls 10 reduce moisture damage.
The sealant ($15.75 per gal.) is made by
Geocel Corp., Box 398, Elkhan, Ind. 46515,

Another clear sealant ig Thomp-
son's Water Seal, available in 1-gal
cans for $15. E.A. Thompson Co.,
TO3 Market St., Suite 2007, San
Francisco, Calif. 94103, makes it.

A specially formulated paint,
available in a variety of colors, wa-
lerproals concrete block walls. It's
Drylok Ready Mix Sealer (520.75
per gal.) from United Gilsonite
Labs,, Scranton, Pa. 18501,

Do you bive & hame-iaintenance or repair
problem? Send it to Homeowners® Clink,
FPopular Mechanics, 224 Waest 57th 5t
New York, N.Y. 10018 Letters cannot be
answered individually. buf

weiche intarous will be discussed Jn the cal-
i, For more home-repair and malnte-
nance help. gec FM's Home Care Guide,
$4.95 postpaid. Send your order(s) to Papu-
lar Machanics, Box 1014, Radio Clhy Sta-
Lhovy, M York, MY 1Q10)
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Now NRI takes youinside the
new TRS-80 Model lll microcomputer
totrainyouathomeas the

new breed of

NRI teams up with Radio Shack
advanced technology to teach
you how to use, program and
service state-of-the-art
microcomputers. ..

It's no longer enough to be just
a programmer or a technician.
With microcomputers moving into
the fabric of our lives (over
250,000 of the TRS-80™ alone
have been sold), interdiscipli-
nary skills are demanded. And
NRI can prepare you with the
first course of its kind, cover-
ing the complete world of
the microcomputer.

Learn At Home "

in Your Spare Time

With NRI training, the program-
mer gains practical knowledge of
hardware, enabling him to design sim-
pler, more effective programs. And,
with advanced programming skills, the
technician can test and debug systems
quickly and easily

Training includes the TRS-80 Model 111 microcom-
wwmmmm
ey Compauler Assisted Instroction

and hundreds of demnonstrations and
TR llhlh-irfﬂ'tmmdmd“ih'p_l

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

You Get Your Own
to Learn On and Keep

NRI training is hands-on training
with practical experiments and demon-
strations. You don't just program your
computer, you go inside it...watch how
circuits interact. .. interface with other sys-
tems...gain a real insight into its nature.

You also work with an advanced
liquid crystal display hand-held multi-
meter and the NRI Discovery Lab® per-
forming over 60 separate experiments,
Both microcomputer znd equipment
come as part of your training for you
to use and keep,

Computer Assisted

Instruction

Your TRS-80 even helps train you.
You receive 8 special lesson tapes in BASIC

ter

mputer specialist!

computer language. Using them in your
microcomputer, you “talk” to it as you
progress. Errors are explained, graphics
and animation drive home key points.
Within a matter of minutes, you'll be able
to write simple programs yourself.

Send for Free Catalog...
No Salesman Will Call
Get all the details on this exciting
course in NRI's free, 100-page catalog,
It shows all equipment, lesson outlines,
and facts on other electronics courses
such as Electronic Design, Industrial
Electronics, TV/Audio/Video Servicing. ..
11 different career opportunities in a]%
Keep up with the latest technology as you
learn on the latest model of the world's
maost popular computer. If card has been
used, write to;

KR Schools
MoGraw-Hill Continuing
| Education Center
| 3949 Wisconsin Avenie
c-i. Washington, D.C. 20016
Hll |
We'll give you tomorrow.
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BILL McKEOWN

ALL

OUTDOORS

Gear that has tested the best

Locking back over a year of improved
equipment for outdoorsmen. some old
and new items stand out as particu-
larly successful. They're the ones that
a sportsman this season might con-
sider adding to his duffle or present-
ing as a Christmas gift 1o family or
friends.

This can be a warmer winter if you
stock up on some of the latest innova-
tions in insulation. Big news is the ex-
panding use of synthetic down in bet.
ter clothing and sleeping bags, Qual-
lofil, Thinsulate, PolarGuard. KodOfll
and Hollofil are trade names of down
substitutes that don't get wet easily
and can retain their heat-conserving
propertes,

Underwear using polyethylene fi-
ber is another new product that takes
advantage of nonabsorbent synthet-
ics, Sweal evaporates through the
material quickly before it can become
cold and soggy

Lifa is a brand developed for Nor-
weglan fishermen that is available
from Campmor, 810 Rowe 17N, Pa-
ramus, N.J,. and other outlets. And
everything from shoes and gloves 1o
parkas, sleeping bags and caps is
now made of expensive treated fab-
rics like Gore-Tex, which is designed
to keep rain out but allow sweat to
esCAPE.

Fishermen have just seen the intro-
duction of bait-casting reels that use
internal magnets 1o calm down the
spool overspeed that causes backlash
and great frustration for anglers. Dai-
wa's Frocaster Magforce was first on
the market. Now they've expanded
into a variety of freshwater and Sea-
line saltwater models. and magnet-
governed reels have been announced
by additional manufacturers.

The biggest fishing-line news is
from Du Pont with its introduction of
Prime cofilament. a line reported 1o
keep its strength and minimize
streich because it does not absorb
water. Special new formulation is said
to help it resist taking the curly set
that makes line coma off the reel in
coils, and we look forward to testing
it extensively.

For shooters, modals like the new
Winchester Stainless Marine shotgun

b

with its noncorrosive finish make pos-
sible storage on a boat without the
otd fear of deterioration from salt air.
From U.5. Hepeating Arms. the 12-
gauge purmnp has a stainless steel bar-
rel, wiple-plated receiver, and can
hoid seven shells. Smith & Wesson,
Browning and others are also offering
rust-resistant quns and the Charter
Arms AR-7 Explorer 22 take-down
carbing and companion Explorer [
auto-load pistol—favarites of ours—
are also newly available in special fin-
ish.

Boatmen this year have jumped
aboard the sailboards, and the stand-
up sailing invention that started in
the United States and took off in Eu-
rope is now booming back at hame,
We have tested single and twin-
hulled models, and more variations
are on the way

For powerboatrmen. bigger engines
once again are in the works. Out-
board Marine's eight-cylinder muscie
machine topped 100 mph easily on
the Molinar hull we tested, and
guesses have put its power near
500 hp. Mercury dfficially offers a
J00-hp outhoard, but wned for racing
it has been challenging anything
arpund.

The leading edge of hull develop-
ment s still held by the offshove mc-
ers, where Cigarette and Scarab dom-
inate when the going is rough but are
threatened by catamaran and tunnel
designs on calmer waters. Squadron
X1l is a name to keep an eye on. in
particular.

Campers. particularly those who
live out of their packs, are always
looking for newer. better and lighter
gear

Lights that don™t weigh less but do
last many times longer are now pow-
ered with lithium batteries that can
cost nearly $20 for a D cell Early
Winter or the Yak Works, both in Se-
attle, Wash,, are two mail-order
SOUrces.

No camper heads afield without a
knife, and the new trend is o lock-
back models that don't fold on your
fingers. A new Wenger Swiss Army
Knife. imported by Precise Interna-
tional. even has this feature,

Getting an edge on

With the popularity—and prices—ol
quality knives going up so rapidly re-
cently. iU's worth protecting your in-
vestment with proper care, Careful
oiling and storage in a dry. safe place
came first. Cleaning and wiping off
moisture after use are iImportant.
even with stainless steel,

Recently Schrade Cutlery has intro-
duced a Knife Care Kit (SAK-1} for
about $4.20 that has a rust graser 1o
remove spots and scratches, plus pol-
ishing cream. a brush to clean the in-
side and joint oil

For sharpening. the Ellenville, N.Y..
company has a 56,70 Honing Kit
(SAK-2) with a Schrade Double-Grit
honing stone. honing il and detailed
imstructions, For knives that are col-
lectars’ items or in everyday use,
both kits are extremely worthwhile.

Keeping Schrade’s Uncle Henry Fish Fil-
let Knife sharp is sasier with new kits.

Salts of both sexes

Best news of the year for boating en-
thusiasts 1s the announcement that
the LS. Power Squadrons will now,
for the first time, also make member-
ships available for women and fami-
lies

The excellent boat handling, safety
and navigation classes of the squad-
rons have been apen 10 everyone in
the past. And now all graduates of
the initial piloting and seamanship
courses will be eligible for member-
ship as well ™
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If you're still
drinking
whiskey

on the rocks...

it's because you
haven't tasted
gold rum

on the rocks.

Try gold rum — the smooth alternative 1o bourbons.
blends, Canadians, even Scotch. The first sip will amaze
vou. The second will convert vou.

Make sure the rum is from Puerto Rico.

R um has been made in Puerto Rico for almost five
centuries, Our specialized skills and dedication have
produced rums of exceptional dryness and purniy

No w nder 86'% of the rum sold in this country
comes from Puerta Rico.

o o
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SCIENCE
WORLDWIDE

Science toys for stocking stuffers

With the holiday season upon us,

stocking stuffers with a scientific bent

are worth investigating. At hobby
shops, for instance, you'll find Litde
Brown's The Space Shurtle {$8.95),

Ph photo: Steven Eskow

To build the Space Shuttle, you'll need
patience and the toals depicted above.

You cut out and glue together over
120 authentic-looking cardboard parts
1o form an 18-inch-long mode! shur-
tle. It's fun for space enthusiasts, but
requires too much concentration for
children under 12, To build the kit,
yvou need glue, clear tape, rubber
bands, paper clips, a straightedge and
an X-acto knife,

Edmund Scientific sells experiment
kits called “Scientifics,” which zero in
on a specific area, such as how a
prism works, The kits can be ordered
for $9.95, plus shipping, from Ed-
mund, 7082 Edscorp Bidg., Barring-
ton, N.J

Another good ane s a Micro-Mike
pocket microscope from DuMaurier
Co. Inc., Virginia Beach. Va. 23454
Il provide hours of fun for anyone
who spends a lot of time outdoors.
The 20x magnifier is shaped like a
cigar and fits neatly into a pocket.
Kids especially should enjoy using it
1o look at plant roots. insects and oth-
er wonders of nature.

Anti-obesity tune-ups

Elliot Danforth and other University of

Vermont medical researchers who
have been studying chubby lab ani-
mals report that overweight white
rats bum calories more efficiently
than do normal-weight rats. If later
research shows such a tendency in
humans, doctors may be able 1o
dispense “thermogenic” drugs that
"tune up” the human calorie-bum-
ing process. Thus, an obese person
might lose weight without dieting
Or extra exercise,

Cleaning up with coal

The environmental group [INFORM
has been conducting regular sur-
veys of utilities that have switched
from oil to coal to produce electnicl-
ty. In a recent report. INFORM
notes that 11 of 16 plants which
used scrubbing methods removed
enough pollutants o meet stringent
sulfur dioxide standards. Cleaned
coal also weighs less than raw coal
and is cheaper 1o transport

M

More on the Shroud

We recently reported that one group
af sclentists has decided the Shrowd
of Turin is not the burial cloth of Je-
sus Christ ("Pure Sciencef/Pure Art?.'”
Science Worldwide, page 42, Aug
‘82), But we hadn't heard the last

word on this controversial subject.

Loyola University {Chicago) theolo-
gy professor Rev. Francis L. Filas has
identified markings on a computer-en-
hanced image of the linen as an im-
print of a Pontius Pilate coin placed
over the right eye of the cloth’s male
figure.

Moreover, Filas found on 1the coin
imprint 2 misspelling of "Caesar”—
the use of a Roman "'C"" instead of
the usual Greek "K." Filas says he
has a coin with just such a misspell-
ing in a Chicago bank vault, This past
April, Duke University physician Alan
Whanger confirmed that the markings
oft the Shroud were from such a coin.
In a 14.000-word monograph, Filas
concludes: "The identification of im-
prints of the right-eye coin, dated 29
AD. conclusively dates the Shroud
to the years near the death of Jesus
Chnst and locates the Shroud in the
Palestine of Jesus Christ.™

Thus. says Filas, the Shroud of Tu-
rin most probably is the actual burial

cloth of Jesus.

Acid snow
According 1o a8 Cornell University
study, three upstate New York lakes
had high levels of acidity in their up-
per layers during the spring snow
melt. Apparently, this melted “acid
snow™ tends to stay just under the
ice of northern lakes. Acid snow, like
acid rain. contains pollutans from
highly industrialized areas. The
Cornell researchers believe it may
be a more serious threat to fish and
smaller organisms than acid rain
because of its tendency 1o stay in
one level of the water,

Moon disappears

If wou missed the total lunar eclipse
earlier this year, you'll get a sec-
ond chance just after midnight
{EDT} on December 3. The entire
[unar disc will be covered by the
Earth’s shadow for about two
hours. This was an unusual year
for eclipses—there were seven
{three total lunar and four partial

In photo, taken by Rev. Filas, letters are faded
on 28 A.D. coin, but FPilate's staff is clear.

solar). This many eclipses have oc-
curred in one year only 11 other

times in the past 1,000 years. M
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You may never chang? a light bulb
again! Just think, no 1 o buy bulbs,
or climb on wobbly chairs or ladders.
MNow, a new scientific development ex-
tends bulb life and saves electricity, too.
IU's called The Button. 3

The Button 5 a solid-state micro

chip diode. It converts AC current to The Button has no moving parts so
ing to wear out, All materials
tandards and each

current and extends the life of abulb  thereis n
filament up to 100 times' meet or ex
Forexample, a re%uiar bulb rated for  Bullon carmies a 10-year warranty.
50 howrs would last

Less often used bulbs could last a life-
Florida uses DC lighting. The original

}nnt S-waf %pe}. There is even a model Save bulbs, electricit
or candelabra size bulbs. Just stick a  Order The Batton today!
Button to the bottom of abulb and screw —(CREDIT CARD HOLDERS
mt%']_s:ckct_l o Bulbe b
results are amazing. Bu .
cooler, and give a softes less g]ar:LI:TIE Mon-Fn 9am o Spm Eastern Teme

light. You save up to 30% on electricity
and just think of the money saved on
light bulbs!

. or about 32 days if If you're sold onth: idea of saving
burned contlinuously, But, with The  money, The Button comes in p
Button, that same bulb’s life would be ol 12 for §
extended 1o 75,000 hours or 8 years,  and handling). If vou're stll a bi
; | ﬂ:cE( o't have 12 bulbs), order a
time! { Thomas Edison's winter home in gac age of zix for only $15.95
0 shipping and hindling).

bulbs have been buming continuousl wiy. you re covered by Baystar's
since 1925 — and are sull going s aniee

This amazing development works  in 30 days. Be sure tospecify ¢
with any regular incandescent light bulb  or regular size,

Aac
luz $2.45 chi

of satisfaction or your mone

y and labor.

CALL TOLL FREE
800-638-6170

All ither mes call Toll-Free

PM
PHOTO
HINTS

Cheaper negative holders

e

Stationery and record departments
can be treasure troves for the ama-
teur photographer. Here, a plastic
record rack is being used o hold neg-
atives. The slots keep them separated

The Button_is absolutely ideal for 800-257-7850 and accessible—A, Weber
lights that run 24 hours ad:y like exit
signs and security lights, mn't replace
them until 19907) Major Is. restau- Dept. 21C Convenient safelight
rants and corporations are already u 110 Painters Mill Road —_———
The Button and saving considerably on Dhwings Mills, MD 21117
maintenance costs. {3017 363-4304
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STEAM ENGINES

Woodfired Boilers

Try mounting a safelight from your

STEAM POWER FOR: darkroom ceiling. Use the kind with a

swivel base, It will be out of vour
way and will direct light where you

¢ ELECTRIC GENERATION need it.— Bob Brightrman
* WATER PUMPING

o WASHING MACHINES
e GRAIN GRINDING |

= Plans for homebuliders, Including converting
gasoline engines to steaml

» Simple electrical generators that run off your
woodstovel

Complete Catalog $5.00 U.S. To:

STEAM POWER PRODUCTS

P.0. BOX 5982, TALLAHASSEE, FL 32301
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| Cut down a broad-meuthed plastic

jug and use it as a base 10 hold your
| darkroom funnel. Now you can filter
soluticns into trays through a cotton-
filled funnel —Lowis Hochman
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Hangers for welding tools

CROES SECTION

Hang C-clamps, chipping hammers
and other tools on a bolt tumed inw
a sguare nut welded 10 one end of a
metal welding bench. If you drill &
hole through the table to receive the
balt, you can vary the bolt's length as
needed, —Wayne . Rivers

Impromptu shop square

CLEAR FLASTIC
TRIANGLE!
GLUE IN PLACE

GRODVE

HaRDWOOD

45% TRIANGLE

HARDWODD
BASE

WORKPIECE

Using a draftsman’s triangle and a
block of wood, you can create an ex-
tra shop square, Cut a groove in a
perfectly square length of hardwood,
as shown. Il you cut the groove to
provide a force L the triangle can be
removed when desired. The wood
strip provides a shoulder to butt
against the workpiece (as you do with
a try sguare).—Jay Wallace

POPULAR MECHANICS - DECEMBER 987

Christmas gifts you can count on.

Visit Sentry Hardware this  find the finest brand-name
holiday season and find prod ucts, plus friendly,
dependabile, X . helpful sales

practical gifts people that

for everyone will assist you
on your shop- in making the
ping list. You'll rightselection.

STAMLEY B MI.'I'.I'E Eu:-
na-1r4r) $14.88 S300
REBATE from Stanley.*

- REMINGTOM
., .n 476 POWERHAMMERT™ kit
-}* rshi 526,99

Iorrrg
1Ersm$13§h5m

When you'’re ready to do-it-yourseilf.
v

Chiack tha Yellow Pages urder Hardwar for the SENTRY stora
raarest you.

Sentry Hardware Corporation, Cleveland, Ohio 44113,

Merchandise

and i
mwﬂmﬂnﬂmnwmm
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How to choose a new video game

(One of the most popular gifts this
year will be any of the home video
game systems, which use the games
we describe on page 92 (New Video
Games: More Flash and Dazzle!), But
how do you choose one of these ma-
chines? It's a complicated venure,
and because they're expensive, you'll
want to make certain you'll be satis-
fied with your choice.

Resolution

This has nothing to do with New
Year's Eve: It's an engineering tarm
that describes how much detail you
can have on the screen. The more
resolution, the finer and more colorful
the games.

Magnavox's Ddyssey 2 game has.
at present. the least resolution. The
figures it draws on the screen are
blockier in appearance than those of
the other units. For arcade-style gam-
ing, this has its drawbacks. But some
of the strategy games available from
Magnavox for this unit. such as Cuest
far the Rings. are great fun to play
The Odyssey keyboard allows greater
player manipulation of facts and fig-
ures than the other games

The Atan Video Computer System
{VC5) has very good graphic resolu-
tion. By the time you read this. the
new Atar 5200 machine will proba-
bly be available. | haven't seen the
5200, bt | understand 1t will accept
today's Atari-style cartridges—and
that resolution on newer cartridges
will be improved, The current Atar
offers respectable graphics and
speed. In addition. cartridges from
other manufacturers. made for the
Atari, have been enlivening this mar-
ket. The Atari system has, by far, the
widest choice of games

The Mattel Intellivision features su-
perb graphics. Here, too, the second-
ary manufacturers are entering the
market, S0 you can expect a big
choice in cartridges soon. Right now
the strategy and sports games seem
better than the arcade entries, but
that may change

The new Colecovision's graphics
can only be described by one word—
“fannnnntastic!” Coleco has licensed
various arcade games. such as Oon-

P

key Kong and Cosmire Avenger. from
the com-op people. And there's al-
most no difference between the home
cartridge and the arcade game.

Controls

The device each system provides
1o move your lintle man or spaceship
around the screen is more important
than most people realize.

The Odyssey systemn features two
built-in joystick controls. The “stick”
is light and easy tc move and hold
anto. And, of course. the Odyssey 2
has a touch-sensitive keyvboard, as
well,

The Atarl system features its fa-
mous—ar infamous—plug-in joystick.
These sticks take some getting used
1o, aince they don” have much tactile
response, Il you never do feel com-
fortable with them you can buy varn-
ous styles of replacement joysticks
and controls.

The Imtellivision and Colecovision
bath feature rectangular. handheld
controls with small keyboards. On the
thin Mattel unit. you tilt a disc in the

direction of move-

ment. The thicker Caleco unit spors
a small joystick instead of a disc. The
Mattel unit requirés practce. but is
easy to use for long periods of time.
The Coleco controls, however, werg
found by most of our informal testing
group (a few wild parties) to cause
hand discomfort after a few hours—
they're oo thick for most people to
hold comforiably for an evening of
sipping. zapping and zipping.

Other features

Both the Odyssey and the Imellivi-
sion now have the power of speech
using plug-in speech synthesizers.

We found the Mattel version 1o be
great fun. since the voice contributed
directly to the games we were play-
ing. And though we haven't heard
the Odyssey's synthesizer yet, we
have high hopes.

And Coleco has a great idea for its
new machine—a device that will al-
low the system to accept just about
any cartridge. Yes, with this add-on,
you'll be able to use your old Atari or
Mattel games in your Coleco ma-
ching

So have fun—and don't shoot when
you should have ducked! ™

LOGIC PROBE

Finding bad chips

You can rroubleshoot digital electronic
circuits with a logic probe. The probe,
which is connected to & power source
and the circuft ground, is tovchsd to

pins on an integrated circuit {IC). You
can interpret probe lights ro tell if
voltage is high or low. Instructions
with most probes detail popular ICs.

POPULAR MECHANICS - DECEMBER 1582
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—U.S. PATENT ISSUED

FOR LOW COST WATER/VAPOR INJECTOR

DENVER—The Copley News Service re-
ported that a U, 5. Patent has now becn
issued 1o Wm. Trevaskis, veteran electrical
engineer, for his Vapor-Jet® water/vapor
injector {Pat. #4,119,062).

Trevaskis has developed what can
amount to a 15 cents per gallon “rebate”
potential on gasoline by designing a low-
cost injector for all domestic and foreign
cars, vans, light trucks, and RVs.

People have noticed for years that their
car runs better on a cool rainy day. Yapaor-
Jet® gives a constant rainy-day effect to the
engine. The water injection principle was
used during World War Il to give combat
aircraft increased power and speed.

Trevaskis’ new Vapor-Jet® is one of the
least expensive on the market (33395 +
$3.00 shipping and handling) and can be
easily installed even by a novice in 15
minutes,

The Vapor-Jet® has an unconditional
t-day guarantee. If for any reason youare
not satisfied, you may return it within &0
days of the day you installed it fora $33.95
refund.

How does the Vapor-Jer® System work?

Vapor-Jet® operates very simply with no
maving parts to wear out. Il uses engine
vacuum to pull outside air through a reser-
voir containing a waler/ methanol mixture
which is attached Lo the car under the
hood. This causes the flud to bubble and
splash forming a mist of water droplets and
vapor in the upper pan of the reservoir,
The mist is then drawn by vacuum through
& hosc which is connected to a manifold
suction hose. The connection is made very
simply by our patented injector nozrzle
which contains a regulator to allow the
right amount of mist to pass into the com-
bustion chamber.

Will Vapor-Jef® help eliminate engine ping
and dieseling”

Yes. The introduction of this mist into
the fuel mixture has a cooling effect that
increases mixture density, extends the
burning rate, and improves combustion
efficiency. This has the same effect as in-
crcasing the octane of the gas which helps
eliminate the enginé-damaging ping that is
a problem to many vehicles because of the
low oclane gas sold today.

The mist also helps remove the mileage-
destroying carbon from the spark plugs
and cylinder walls and keeps it removed.
All of these effects together with the fact
that water, when it turns (o steam, expands
1 700 times (the principle used in the steam
enging) gives your car more horsepower

{(SAE Bulletins #690018 and #2135),

N

Vapor Jet

Methanol Water Vapor Injector

How much mileage increase ix expected?

Mileage improvement may vary due to
vehicle, driving habits, geographical area,
and weather conditions—but we guarantee
your satisfaction or your $33.95 refunded,
no questions asked.

Vapor-Jet® can improve your mileage in
three ways: Firsi, moisture actually causes
the gasoline to burn more efficiently,

Second, Yapor-Jet® also allows in many
cases the possibility of spark advance with-
out ping, This can also increase gas
mileage.

Finally, by helping remove mileage-
destroying carbon from spark plugs and
cylinder walls, Yapor-let® helps restore
and keep wour car in fresh tune-up
condition.

The remaval of carbon from your engine
can potentially have a money-zaving
benefit of longer engine life.

Will Vapor-Jer® fit all cars, and is it easy to
install?

Yes. The same kit fits all cars and con-
tains everything needed. It will work on
fuel injection, cars with super chargers, ro-
tary engines, and catalytic converters. It
will work with leaded and unleaded gas,
gaschol, or propane burning cars. Simple
installation instructions with a diagram are
included. Simply take an ice pick or drill
and make a small hale through any intake
manifald suction hose (Le., PCVY hose,
etc.), Screw the injector nozzle into the

R

hole. Mount the reservoir, Use the hose to
connect the reservoir to the injector nozzle,

Can VaporJer® damage my engine or
couse rust?

Absolutely not! Vapor-Jet® cools down
the fuel air mixture giving a better burn
and suppressing ping, thus extending your
engine life. The mist that enters into the
engine turns immediately into vapor. The
excess exits oul the exhaust similar to driv-
ing on a rainy day.

What Is the purpose of the methanol
V.IM. (vapor injector mix)?

The reservoir measures 34 = 514 = Ti4
inches and holds just under ' gallon. A full
reservoir should last 500 1o BOO miles.
Methanol {wood alcohol) is mixed with
waker mainly to prevent freezing and to aid
in combustion efficiency. It is easily and
cheaply found almost everywhere,

For purchase or further information,
write or call Progressive Encrgy Corp.,
1148 S. York. Englewood, ©O 80110,
{303) 762-1385, or call toll free (800) 525-
8624, Dealerships available. (Offer void in
CA)

Enclose $13.95 » 51.00 shipping and handling.

Ocwean DOcop Vi O Mastercana
Card Mo Exp. Dmie

Same.

Adidrrw

6-dsy money-back guarantee
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Carport and potting shed (top) with stor-
age zhelves becomes a boat cover and
workshop. Transiucent cover gives solar
hear, protection for all-year use.

t started as a plan to build a quick
winter cover for a small 12-foot skiff.
We anded up with a 10 * 20-foot boat-
house that's 8 greenhouse offseason—
spring, summer and fall—plus a garage
and storage shed with shelves, as well.

The construction method was so sim-
ple, moderately priced and easy that we
just kept on going—like assembling an
Eractor set. Cost, with cover, was under
$500. Time? One busy afternoon—and it
can be disassembled and stored away in
less time and with equal ease.

The secret ingredients were clever fit-
tings called Kover Klamps (Box 1628,
New Rochelle, N.Y. 10802). They hold
together standard thin-wall electrical con-
duit, Ir's ¥eipch-inuide diameter EMT
tubing that comes in 10-foot lengths and
is available everywhere at electrical sup-
ply outlets and numercus hardware
stores.

There are other devices similar to thess
clamps. But this one can be securnd at
any angle. The two metal pieces with rub-
bar gasket in betweean are tightaned with
one simple socket wrench, Our only other
tools were a8 metal cutter and tubing
bender, plus a tape measure and level

an

In One Afternoon

Boat cover, garage, greenhouse, storage shed, camping
shelter—name it, and you can custom-design and
erect it quickly with the help of clever new clamps.

We had planned to rent them. But we
guickly found that the system was so easy
to use that, for 528 we bought the tools
50 that we could build fast shelving for a
basement storage room, as well.

A small boat in winter and & snowmao-
bile in summer can be covered with one
set of sight Kover Elamps ($29.95), five

lengths of 10-foot tubing, eight couplings
for straight runs and seven rubber crutch
tips. This makes a custom-fitted shed. A
large power or sailboat may mount a
winter cover on deck with rubber crutch
tips on the ends of the pipe uprights and
the framing clamped to lifeline stanchions
or tied down, just a5 a makeshift wooden

hﬂhfﬁﬁﬂm&s“qumﬂrassambmn‘ anddm;:pﬂdmm;ﬂpm ddmnln!hngmundfur
& firm footing. O'ne nut is loosensd so Kover Klamp can be swiveled and then tightened
ta hold two electrical-conduit tubing lengths together in any position.

POPULAR MECHANICS « DECEMBER 1982




frame would be. But come spring, bits of ;
tolored tape can color-code the uprights, Will's. = o f Warning. The Surgeon Genersl Has Oetermined
ribs and ridgepole so that the complete K RPN RSTIENY D e (EER That Cigarette Smaking Is Dangerous 10 Your Health
set can be taken down, stored compacthy
and reassembled once again in the fall
Becauss the tubing can be curved and the
Kover Klamps have no sharp edges, the
cover ties snugly over the frame Spots
where chafing might ococur can be pro-
tected with tape or carpet scraps tied
on.

We used translucemt plastic that has
bonded-in filaments and great resistance
to tearing. Supplied with grommeted
edges from Weathermate (Box 4447,
Salem, Mass. 01970), the greenhouse
cover with two separate end panels was
just under $100; a dark plastic of similar
strength would cost approximately $30 |
less.

For our carport boaished, Pat Doyle. |

" = " ) E
Shaping conduft inlo a custom curve 5

simple with standard pipe bender, gives
rounded shapes that won't chalfe cover.

Lenny Bari and Sam Samela of Kover
Klamps drove lengths of pipe into the
ground about four feet apart along each
side and bolted prebent condult uprights

to them, although the structure could also Them‘s Only

hawve been just set on the ground, The .t

ridgepole had light fixtures ficted imto it | One “fa tD pl

with wiring threaded through the tubing. y ay It.

Each segment was carefully leveled this Mo other ultra brinas

first tima up. Neot time, the setup might SR Ih:q

be twice as fast. s S L": S

refreshing, Even at 2 mg..,

One person can do it Kool Ultra has taste that
Because the frames are light, one work- outplays them all.

ar can readily erect a boatshed or garage

single-lancded, Ome socket wrench tight-
ens down the single nut that secures each
Kover Klamp, and the framework gains
rigidity as it is assemhled. Diagonal mem-

bers may be added for extra strength, if

desired. Langths of palyethylene line tie
the cover in place.
The total cost, including eight sets of
Kover Klamps, 42 lengths of tubing, cou-
plings, tools and cover was 5485,

—Bill McKeown i

BRW T4
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New Machines
To SkimThe

i

For this winter's snowmobile action, you can
look for more performance from fewer brands.

BY BILL McKEOWM™  ourpoom epmos

SDumnubﬂing as a sport has been
speeding up and settling down.
This winter, more miles of trails than
ever are available for the cold-weather
rider. More resorts offer the simple
instruction beginners might want, and
more snowmo rental outfits stock an
assortment of machines. [mproved

trail-grooming s taking many of the
32

bumps out of cross-country runs. Trail
maps are available from the travel and
tourist depanments of @ number of
snow-balt states,

But no longer are over 100 brands of
machines on the market, as they were
just a few years ago. For the ‘82-'83
snow season, Bombardier is offering

'Plaage tum to page 82}

' A single-seater for sporty driving,

new Ski-Doo Citation 55 has & two-
cylindar, 22.5-cu-in., twin-carb mill.

2Jahn Deere’s new Snofire, for single
or double riding, is direct-drive, free-
air unit, has disc brakes, 339-cc mill.

Sm.ri.s Srar, callod lowest priced aof
full-sized machines, is rated at 37 mpg
with its single-cylinder engine.

‘Bﬂﬂl Indy Trail and Super Sport from
Polaris use 432-cc, fan-cooled, oil-
infected engines for lightness, speed.

sﬂﬂvm;r range of 180 miles is claimed
for new John Deere Trailfire LX with
its 436-cc engine, 7.75-gallon tank.
Ski-Doo  Blizzards, by Bombardier,
have special suspension and 497-cc
power for S500MX (left).
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1 Million Famous LCD
Quartz Calendar Watches
To Be Sold For Only 35 Apiece
In Mammoth Publicity Drive

All who wish to apply for a watch
should write to the company before
Midnight, December 31, 1982

NEW YORK—One million
famous LCD Quartz calendar
watches will be sold as part of a
publicity campaign for only $5
apiece to the first one million
persons who apply in writing to
the company before Midnight,
December 31, 1982.

These are the same nationally
publicized LCD Quartz watches
advertised in The New York
Times, TV Guide, Parade and
other leading publications, with
a built-in computer so powerful
it never needs winding and
which is accurate to within sec-
onds per month. Time and date
are displayed in full Quartz
digital mode; and a wunique
“backlight™ allows viewing even
at night or in total darkness.

These famous LCD Quartz
calendar watches will not be
sold at this price by the com-
pany in any store. To obtain
one at this price, apply in writ-
ing to the company address
(below) no later than Midnight,
December 31, 1982.

€ 1982 Deivcca. Goldnch & Lorg Lig

Each watch carries a full one-
year money back guarantee and
will be replaced by the com-
pany, free of charge, if it ever
fails to function.

There is a limit of two (2)
watches per address at this
price, but requests which are
mailed early enough (before
December 25) are permitted to
order up to 5 watches.

To apply for an LCD Quartz
calendar watch, mail your name
and address and this original
printed notice together with $5
for each watch desired. Add
only $2 shipping and handling
no matter how many watches
you are requesting. NOTE:
Specify model and color choice
for each watch as follows:
Men’s Gold (Item #20710A),
Men's Silver (Item #20720B),
Ladies’ Gold (Item #207300Q),
Ladies’ Silver (Item #20740D).
Mail to: Delucca, Goldrich &
Lord, Ltd., Calendar Watch,
Dept. 114-3, Box 1020, West-
bury, N.Y. 11595. (D20700)
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| Drives Transmissaon

COMPARE DODGE RAMPAGE TO CHEVY AND FORD

Dodge Rampage

Front wheel 4-spd 0.1 | Rearwheel'4 spd. Lhr

: Horepower
l Maumuom Tormgue

| Galvanized Steel

e

Standard Payload

k-

Standard Yes

Peluxe Buckels

Color-keyed Carpelimg

vid g b
e up lor safety

Rear-wheel 4 spd Dir | RAMPAGE: WE'RE BUILDING
OUR TRUCKS LIKE
WE NEVER DID BEFORE.

THE NEW CHRYSLER CORPORATION
QUALITY ENGINEERED TO BE THE BEST
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@ GM and Ford computerized
engine control systems, called
Computer Combustion Control (CCC)
and Microprocessor Control Unit
(MCU), respactively, are not quite as
suited to Saturday mechanic trouhle-
shooting as the Chrysler system. They
are products of the *80s, and most have
not exceeded the five-year or 50.,000-
mile warranty period. Most owners of
cars with CCC and MCU would, there-
fore, let dealers handle any problems.
The Chrysler system, on the other
hand, came into existence back in 1976,
and some cars built in the 18976-80
pericd are no longer covered by war-
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PICKUP
Con

s Electron
Ignrtlon System

BY MORT SCHULTZ

PART 1

SPARK-CONTROL COMPUTER

INTAKE MANIFOLD
VACUUM TRANSDUCER

IGNITHON COIL

a2 )

COOLANT
TEMPERATURE

Eﬁ"_;._;_ g/

ranty. Tha Chrysler systemn we're talk-
ing about is an electronic spark control
system, while the newer GM and Ford
systems control a whole range of
engine functions. (Chrysler also has a
closed-loop, computerized engine con-
trol on soma '78 and 80 California cars
and most 1981 49-state cars, but we
won't be discussing those here.

Troubleshooting is not difficult. But,
in addition to the fact that the Chrysler
system is only a spark control system,
there is another major difference be-
tweaen the Chrysler computer system
on the one hand, and MCU and CCC on
the other.

Electronic Spark Advance (ESA) system
uses sensars shown hore, [It's sasy (o
diagnose with conventional testers

MCU (see Troubleshooting Ford's
Micro computer Contral Unit—Part 1,
page 53, April '82 and Part 2, page 35,
June '82) and CCC (see Troubleshoot-
ing GM's Compurer Command Con-
trol—Fart 1, page 48, July "B2 and Part
2, page 35, Aug. ‘82) are self-diagnos-
ing.

By making a single, simple “tap” into
gither system, you are able to get a
visual indication of which subsystem, if
any, has failed. These procedures are
explained in the articles mentioned
above,

The Chrysler computer system is not
self-diagnosing and won't be until Feb.

5



1883 with the introduction
of engines having throttle
body fuel injection. Therefore, when an
engine performance problem strikes a
Chrysler-built car having a computer-
ized spark control system, you have to
make a series of individual tests to
determine (1) if any part of the system
is at fault and (2) if so, which part.

This article and one next month will
describe these tests, which are made
with conventional instruments.

Before starting, let's establish the
ground rules. Not all Chrysler vehicles
with a particular engine are equipped
with the system. You have to look for
tha lean burn or spark control computar
on the air cleaner housing. The articles
dealing with the Chrysler computer
systam will cover some of the following
Cars:

B 1976 modals with 400-cu.-in.
gines and four-barrel carburetors.
B 1977-78B models with 380-, 400- and
440-cu.-in. engines and four-barrel car-
buretors.

B 1977%% models (LeBaron and Diplo-
mat) with 318-cu.-in. engines and two-
barrel carburetors.

B 1978-79 models with 1.7-liter en-
gines and 1878 models with 318-cu.-in.
engines and two-barrel carburetors.

W 1979 models with 318B-cu-in. en-
gines and two-barmrel carburetaors, and
360-cu.-in. engines with two-barrel
carburetors.,

B 1980 models with 360-cu-in. en-
gines with two- and four-barrel carbu-
retors.

B The article will not deal with 1979
and 1880 cars built for sale in Califor-
nia,
Until 1979, the computerized system
in these cars was called the Electronic
Lean Burn system. Then, the name was
changed to the Electronic Spark Ad-
vance {ESA) system. Since ESA is a
more descriptive designation, wa'll use
that.

The system in 1976-80 Chrysler cars
listed abowe controls only the timing of
spark to the cylinders. In 1979, another

B'n.-.

3%

systam was intmoduced in California
having an electronic feedback carbure-
tor (EFC). This system controls both the
delivery of fuel and spark. Since 1981,
the EFC system has bacome the stan-
dard Chrysler computerized engine
control for passenger cars throughout
the United States

Although some phases of testing are
the same for ESA and EFC. many
arent. Don't try o apply the tesis
described here (o a car having EFC.

Sensing devices

In 1976-77 models, seven sensing
devices are used, except in 19774
LeBaron and Diplomat with 318-cu.-in.
engines and two-barrel carburetors.
They are a start-pickup coil. run-pickup
coil, coolant temperature sensor, air
temperature sensor, throttle position
sansor, idle-stop carburetor switch sen-
sor and intake manifold vacuum trans-
ducer.

The start- and run-pickup coils,
which are also used in 1980 models
with 360-cu.-in. engines, are located in
the distributor. The start-pickup coil
gignals the computer that the engine is
being cranked, and the computer estab-
lishes a fixed amount of spark ad-

vance.

When the engine starts, the comput-
er ignores the start-pickup coil and
begins to monitor the run-pickup coil,
which supplies basic timing data to the
computer. The computer advances and
retards timing according to various
speed and load conditions.

In 1977% LeBaron and Diplomat
and 1978-79 models, there is no start-
pickup coil. A bypass circuit within the
computer allows start and run functions
with a single pickup coil, which is in the
distributor. Models with 1.7-liter en-
gines have a Hall-effect pickup assem-
bly instead of a coil.

The pickup coll and Hall-effect pick-
up assembly sense when the engine is
being cranked. During cranking, the
signal sent to the computer energizes
the “start” circuit, and the "'run’ circuit
is bypassed. When the pickup coil or
Hall-effect pickup assembly signal that
the engine is running, the computer
switches to the "run'" circuit.

As for the ambient air temperature
sensor, a change in basic timing from
107 BTDC to 20° BTDC in 197741880
modeals madae this sensor obsolete. The
purpose of the sensor was to allow
more advance while the engine was
cold for improved driveability. But with
the timing reset to 20° BTDC, the sen-
sor would have advanced timing be-
yond limits, causing a spark knock.

The only other difference in sensors
concerns the presence or absence of the
throttle position sensor. Models that
don't have it are those with 1.7-liter
engines, somse 1978 cars with 360-cu.-
in. engines and two-barrel carburetors,
and 1980 models with 360-cu.-in
engines and two- and four-barrel car-
buretors.

3 GURB-IDLE
ADJUSTMENT

PAPER

C=FINSHLATOR o

To check for continuity
ar the idis-stop carbu-
retor switch, you must
first slide a piece of
paper, or other suftable
insulator such as plastic,
betweean switch and curb-
idie adjustment scraw.
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CONKECTOR DUAL CONNECTOR

Depending on what Chrysler
model you have, you'll find
ane of these three connectors.
Before you procsed with any
tosting, be sure that pou are
performing the right test for
the particular connector. IfF
you do &8 wrong test en that
connector, you'll be led to in-
carmect canclusions.

When the system goes blooey

Depending upon which part of the
ESA systemn fails, the following prob-
lems can strike:

B Failure of the engine 1o start.

B A noticeable increase in fuel con-
sumption., which is usually accompa-
nied by high idling speed.

B Poor performance (hesitation, surg-
ing, missing, and so on).

[n addition, other problems associat-
ed with improper spark timing can
occur, including spark knock, loss of
power and missing.

The remainder of this article de-
scribes how to test a Chrysler V8
engine with an ESA system that fails to
start, but first you should determine if
the ESA system should be blamed.
Detach the ignition coil-to-distributor
cap secondary ignition cable from the
center tower of the distributor and posi-
tion the cable terminal % inch from a
clean metal part of the engine. Crank
the engine as you note the
type of spark

18976-77 MODELE
PHASE 1 CONNECTOR

1977% LEBARDN AND DIPLOMAT
1978-80 MODELS
PHASE 2 CONNECTOR

If spark is bright blue and occurs at
constant intervals, the ESA system is
not the cause of the no-start. Look for a
damaged distributor rotor, distributor
cap, ignition coil or fuel system.

To test the ignition coil, slowly draw
the cable terminal away from the
engine ground as the engine is cranked
to see if spark arcs from the ignition
coil. It should not. If t does, the coil is
faulty. Replace it. However, this isnot a
foolproof test.

If there is no spark at the cable ter-
minal, or spark is weak or inconsistent,
then there may be an ESA system mal-
function that's keeping the engine from
starting.

Before doing any tests, check the bat-
tery voltage and meke a note of It.
You'll need to know this to interpret
some of the data you'll be getting as
testing proceeds, The battery should ba
at full charge for these tests.

Testing a V8 engine
ESA start mode

Use the following rest procedurs to
uncover the cause of & starting problem

TERMINALS

with a Chrysler V8 engine that has an
ESA system (the 1.7-liter engine ESA
system will be coversd in next month's
Saturday Mechanic):

1. Disconnect the wiring hamess
connactor from the coolant temperature
sensor. You'll find this near the distrib-
utor housing.

2. Slide a piece of paper between the
idle-stop carburetor switch sensor and
the curb-idle adjustment screw to keep
them from touching.

3. Connect the negative lead of a
voltmeter to ground. Connect the posi-
tive lead to the idle-stop carburetor
switch sensor terminal. Turn the igni-
tion switch to the run position and 1ake
note of the voliage reading.

The course of action you follow from
now on depends on the voltage range
that's recorded. The three ranges are:
B Less than five vols,

B More than 10 volts,
B Between 5 and 10 volts.

If voltage is less than five volts:

4. Turn the ignition switch off,

5. Pull the dual connector from the
bottom of the computer.

Important: To simplify marters, let's
refer 1o these connectors as phase 1
and phase 2 connectors. Phase 1 is the
connector used on 1976-77 engines.
Fhase 2 is the connector used on
1877% LeBaron and Diplomat and
1878-80 engines.

G. Amach the positive lead of the
volunmeter to terminal 4 of a phase 1
connector or to terminal 2 of a phase 2
connectar. Attach the negative lead
of the voltmeter to ground.

Check for rasistance at the
terminals of the pickup coil
connectars that come from the
distributor. Different modal
Chrysiers will yield different
values, Check text for values
you should get from your car.
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7. Tum the ignition switch to the run
position and note the voltmeter read-
ing. If this is not within one veolt of the
battery voltage reading, there is proba-
bly a fault in the wiring between the
terminal and the ignition switch. If the
reading is within one volt of batery
voltage, proceed with testing.

With a 197677 engine (phase 1),
nect the single connector from the bot-
tom of the computer. Connect an ohm-
meter between terminal 10 and the
idle-stop carburetor switch sensor ter-
minal. If there is continuity, unplug the
dual connector again and check for con-
tinuity between terminal £ and ground.
If there is continuity here as well, the
spark-control computer is probably
faulty. Replace it. If there is no continu-
ity, the wire betwesn terminal 10 and
the carburetor switch sensor may be
the source of your trouble. If the car still
won't start and you can't find a prob-
lam, proceed to the instructions below
for voltage between 5 and 10.

CHECK
AlR
GAP

Tlmurgt.lpbarwm the start pickup and
the reluctor showld be checked using a
nonconductive fealor gauge.

With a phase 2 connector, attach an
ohmmeter to terminal 7 and to the idle-
stop carburetor-switch sensor terminal,
If there is continuity between these
points check for continuity hetween ter-
minal 10 of the dual connector and
ground. If there |s continuity batween
these two, the computer is probably
malfunctioning,

If there is no continuity, the wire
between terminal 7 and the carburator
switch sensor may be causing the no-
start. If you can't find the cause, pro-
ceed to the section below for a voliage
reading of between 5 and 10.

If voltage is more than 10 volts:

9. With a phase 1 connector, use an
ohmmeter to check contimuity between
the terminal 2 of the dual connector and
ground with the switch tumed off. Lack
of continuity indicates a bad ground
connection.

With a phase 2 connector, test conti-
nuity between terminal 10 of the dual
connector and ground.

g

Ifvoltage is between 5 and 10 volts or if
voltage was less than 5 volts but the
above checks failed to find the prob-
lem:

10. Tum the ignition switch to the
run position.

11. With a phase 1 connector, attach
the voltmeter positive lead first to ter-
minal 7 and then to terminal 8 of the
dual connector. (Keep the volimeter
negative lead connected to ground.)

With a phase 2 connector, attach the
voltmeter positive lead to terminal 1.
You should get a voltage reading that is
within one volt of the battery voltage
you measured before. If not, do this:
B If the volage difference at terminal
7 of a phase | conneclor excesds one
volt, inspect wiring and connections
between the terminal and ignition
switch. If they check out ckay, then the
S-ohm side of the electronic ignition
ballast resistor may have failed.

B If the voltage difference at terminal
8 of a phase 1 connector exceeds one
volt, check wiring and connections
between the terminal and ignition
switch. If thrsr ars nkay, either the
ignition coil or the Yz-ohm side of tha
electronic ignition ballast resistor may
have failed. The primary windings of
the ignition coil should then be checked
for resistance.

B If voltage at terminal 1 of a phase 2
connector exceads cne volt, check wir-
ing and connections between the dual
connector and ignition switch. If they
pass inspection, test the electronic-igni-
tion ballast resistor and ignition coil as
indicated above.

12. If the voltage reading intest 11 s
within the one-volt imit. tum off the
igmition switch. With a phase | connec-
tor, attach one lead of an ohmmeter to
terminal 5 and the other lead to termi-
nal 6. With a phase 2 connector, con-
nect the ohmmeter to terminals 5 and
9. However, with a phase two connec-
tor on a 1980 car cornect the chmmeter
10 terminals 3 and 9.

Resistance should be between 150

and 900 ohms. If it is not, do this:
B Fora 1976-77 model and 1980 mod-
el, find the start-pickup coil connector
coming from the distributor. It's the
larger of the two connectors you'll see
there. The smaller connector is the run-
pickup coil connector. Pull the start-
pickup coil connectcr apart.

In a 1977%-79 car or a '77 Diplomat
or LeBaron, there is only one connector
coming from the distributor. Pull it
apar.

B Using an ohmmeter measure resis-
tance between the terminals of that
pan of the connecter coming from the
distributor. If resistance is between
150 and 900 chms, there is an open or
short circuit in the pickup coil circuit. If
resistance is not between 150 and 900
chms, the stant-pickup coil in the dis-

trihutor of 1976-77 and 1980 modals is
bad. In a 1977%:-79 model. the single
pickup coil in the distributor is bad.
Replace it.

13. If resistance between the phase 1
or 2 connector terminals mentioned in
test 12 is between 150 and 900 ohms,
connect one lead of your chmmeter to
ground and test for continuity at the
two terminals of the pickup coil connec-
tor coming from the distribotor. There
should be no continuity at either termi-
nal. If there s, replace the start-pickup
coil in the distributor of 1976-77 and
1980 models, or the single pickup coil
in the distributor of a 1978-79 model.

14. If you haven't yet found the rea-
son for the no-start trouble, remove the
distributor cap and make sure the air
gap between the start-pickup coil tooth
(1976-77 and 1980 models) or single
pickup coil tooth {1877%4-79 models)
and the reluctor is cormmect. Do this with
a .00B-inch plastic feeler gauge if the
car is 8 1976 model. Use a .006-inch
plastic gauge for all other models.
Adjust the air gap so the reluctor tooth,
fraler gauge and pickup cnil tooth just
touch each other.

15. Disconnect meters, reattach all
connectors and ry starting the engine.
Don't forget to reconnect the coolant
temperature sensor and remove the
paper between the idle-stop carburetor
switch sensor and curb-idle adjusting
SCraw.

if the engine stll won't start, there
may be a non-ESA reason for the trou-
ble, or thare may be a malfunction
inside the computer.

Checking out the computer

Since replacing a cornputer is very
expensive, you should take such drastic
action only as a last resort. Make sure
your car's current computer is no good
before you buy a new one.

First, find a Chrysler service facility
that will let you test-run a new comput-
er module on your car, If the new com-
puter cures all your problems, and
you've already checked all the possible
noncomputer maladies, chances are the
old computer was the culprit.

Chrysler and other carmakers that
USe COmputers to control enging opera-
tion have found that most “bad” com-
puters they receive from their service
outlets aren’t really bad at all. Usually,
improper diagnostic procedures and an
over-willingness to blame the black box
have resulted in unnecessary replace-
ment and high repair bills.

Don’t fall into this trap. If the diag-
nostic techniques cited hare don't work,
your problem is probably not computer
fallure, The conventional diagnostic pro-
cedures you've been using for years
—checking for compression, fuel deliv-
ery, vacuum leaks and so on—should
uncover the source of trouble, ™
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you need. Plus alittlebit more.

We're into cars — just ke you

Big ones, small ones. even pickups and
vans, AC-Delco has a full line of parts
to keep them running right.

Did you know AC-Delco parts come
on more new U.S.-bullt cars and trucks
than any other brand? And that even
if we didn't come standard on the
vehicle you drive, chances are we'll
still have the
replacement parts
you need.

Taking care of your car isn't really
all that much trouble. All you have to
know is where to go — AC-Daleo.

Look wherever you lﬁ.
With the coupon below and AC-Deleo
proof of purchase, you'll get a great
deal on the hot new look in
“performance” jackets. With sleek
Buropean styling, eye-catching accents
and knit trim. Your choles of blue or
eilvar, in sizes for both men and
women. They’re lined, long-wearing
and machine washable.
Jackets have "“AC-Delco”
embroidered over the laft pocket. And
for no extra charges, you can add
your favorite GM car emblem.
You'll wear it with pride.

Renowned automotive artist,
Kan Dallison, has been
commissioned to give his special

treatment to prints of two of the
hottest cars on the sireets today —
tha "82 Camaro and the "82 Firebird
And two of the most popular

performance cars of the past — the
'70 Hurst Olds 442-W-30, and the '89
Pontiac GTO “Judge.”

These full-color prints measure 14"
by 11, are suitable for framing and
come in a handsome portfolio, All four
— including the portfolio — are yours
for just $5.00,

Plus a free fuse kit.

Order the jacket and/or the set of four
prints-and wa'll sweatan tha pat with o
free fuse kit. A $3.91 value. All you

have to do is spenify your type of car.

And remember, for almost any part,
for almost any car or trick, AC-Deleo
i the way to go.

_---_-_-----1
Proof of purchase of any AC-Delco product | JACKETS:
qualifies you for this offer. || Blue or | Price
Order today for fast service Siiver | Emblem | Size | Each | Quantity | Total :
Include pmuf of purchase of any AC-Dalco item. $29.86 |
Namo.. - = $20.95
I gﬁ_ym“ _ | | 42008 |
Stata - Zip._ KEN DAILISGH CAR PRINTS — e e
( ) Fusekit — yoursat no charge whan you order an:,- Set of 4 — £5.00 per set L
item at right. Subtatal
Indicate type: ( ) American-built. 1876 and before 4% Michigan Sales Tax ( Michigan Residenta Only) {
() American-built, 1977 and aftap Grand Total { Price includes shipping chargas )
{ ) Buropean ( ) Charge 1. Please charge to my credit card,
( ) Japanese socount no.: LI C L0 L0 D000
RACE-STYLED PERFORMANCE JACKETS | () BankAmericard/VISA" M () MasterCard™ —
I JacketSizes |XXS| XS | 8 | M | L | XL |XXL Card Exp, Date
Women's Signature o
Drezs St cacH el Ol EGJ{ —+— | Dffer good through 33183 or while supplies last.
Man's Suit Size | — [30-3%/34-36[38-40/42-44/46-4880.62 | cig whers prohibited by law. Offer valid in U.S.A. only.
Emblems: Firebird, Camaro, Corvette, Chevrolat. | Allow 4 to 6 weeks for delivery. Send check or money order
Oldsmobile. Pontiac. Buick, Cadillag, GMC. Chevrolet | to: AC-Dalco Promotional Center, P.0. Box 6004, 2101 W.
I Truck, None PM-12 | Lafayette, Cor. 14th St., Detrait, Michigan 48232,

o
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CENERAL HOTORE COMMMRAYT DN

AC-Delco is the way to go.
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Corseted Courier

During cold weather, the five-speed
transmission in my 1979 Ford Courier
is difficult to shift unti! the transmis-
sion gets warm. First and second
gears ang the worst. Adfusting the
clutch hasn'r helped. Can you tell me
whal o do?—HRichard M. Zinsky,
Conneaut, Ohio

You'll probably have to live with
the condition, Ford says stff shifting
in cold weather is a normal condition
for the Courier five-speed. Howaver,
shifting will be even stiffer if the
transmission isn't filled with the lubri-
cant specified by Ford, The can of
correct lube will state that the prod-

uct meets Ford specification ESP-
M2CB3-C. If you buy it from a Ford
dealer, ask for part number DBDZ-
18C547-4.

This lubricant—an SAE BOW for-
mulation—Is for Ford-built cars and
trucks having standard three- and
four-speed transmissions. It shouldn't
be used in a manual transaxle, which
requires Type F fluid that mests Ford
spec ESW-M2C33-F,

Bemember that vou have lo
change oil in a Ford manual transmis-
sion after the first 7,500 miles; then
at 30.000 miles and every 30,000
miles thereafter.

A tail of two pipes

I had a freak accident in which one of
the tailpipes of my 1987 Buick Centu-
ry diesel broke off In case you aren’t
familiar with the exhaust system in
this car. two failpipes come out of the
muiffler, one on each side. and curve
arourk! the rear tires. My question is
this: Can | seal the broken pipe 50 ex-
haust is expelled only through the re-
matning pipe. or will I cause dam-
age?—Donald J. Brannon. Alfison
FPark. Fa.

As long as no exhaust comes from
the broken pipe and leaks inta the car
through seams and holes in the un-
derpody, you can get along with one
pipe. Mo engine damage will result
Meither will performance be affected.
However, 1ests done by General Mo-
tors established that a one-pipe setup
could cost you as much as two miles
per gallon in fuel. That's why the
two-pipe arrangement was adopted in
the first place,

But maybe you can have your cake
and eat it. 100, See if you can buy a
pipe to clamp on the nub of the bro-
ken piece. To get the pipes together,
use d pipe expander to spread the
nub. Then coat the new pipe with ex-
haust systemn sealer, shove it inside
the nub and clamp the two together

Passing “'de” buck
[ live in a hilly area that has many
curves. Going downhill on fce and

42

snow 15 more hazardous than uswal
because my 1876 Cadilfac Seville en-
gine stays at fasr idling speed for a
fong period of time. [ asked the deal-
er if something could be done o get
fast idiing o disengage quicker. but
he said no. If 1 inseall an engine block
heater and turn it on an hour before |
take off o warm the coolant.
wiouldn't the high idiing penod be
shortened?—Albert DeBuck. Wyckoff
N

This is an easy one since our exec-
utive editor had the same problem on

his "76 Seville, ¥our engine is fuel in-
jected and has no fast idle adjust-
ment, per se. Fast idle is controlled
by a solenoid valve that works elec-
tronically as part of the engine con-
trol system. [t's quite common o
have these valves go bad. And your
dealetr should know about this valve
If he doesn't ask him to replace the
fast-idle solenoid valve. It's an expen-
sive part, about $75. but it will cure
the problem.

Numbers racket

Car you clarify this cubic inch, liter
engine displacement business for me?
It's confusing. —John Quinn, Lake
Worth, Fla.

Mot only for you. John, but for a lot
of us weaned on U.S, weights and
measures, who are being asked 10 re-
program ourselves and think metrical-
ly. Try remembering the following:

B To convert liters 1o cubic inches,
muftiply liters by 61.02. For instance.
2.3 liters is equivalent to 140 cubic
inches (2.3 = 51.02)

B To convert cubic inches ta liters,
divide cubic inches by §1.02. Thus,
350 cubic inches is equivalent o 5.7
liters (350 + G1.02),

You may find your calculation
doesn't coincide exactly with the en-

(Flease tum o page 44)

Alring a problem

It sometimes happens that the tip of a
burned-out diesel engine glow plug bulges,
making it impossibie to get the bad plug out
of the engine without breaking off the tip
and having it fall inside the prechamber.
Dogsn’t this sound fike a big problem—as if
you must remove the cylinder head to
extract the piece?

In 1978-79 GM passenger cars and
1980-81 pickups, you don't. These vehi-
cles use penciliype injection nozzles,
which have a 3/B-irch diameter. You can
blow a tip right out of the prechamber.
After removing the fuel-injection
nozzle, insart the rubber tip of an
air hose firmly against the glow
plug hole. Blow in comprassed air until the
broken tip flles out of the prechamber
through the vacated fuel-injection nozzle hole,

Caution: Wear safety glasses.

You can't do this with a 1980-83 vehicle
or 1981 California truck.
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= Wet/DryVacs

Convert your Wet/ Dry Vac into a Carpet Cleaning Machine!

Combine the Bissell Extraction Kit with your wet/ dry vac and get professional
looking cleaning results at a fraction of the cost. Works just like the rental
machines you are familiar with, This greal &eamng method is now yours. .

" FOR ONLY $54¢7

HammmﬂnnM& Including
comparable chemicals, can mz-ngo
10 5 cents per sq. ft., based on 1
sq. ft. Once you own this kit, cleaning
costs are less than 1 cent per sq. ft.
Actually pays for itself in 2 cleanings
comparad to rental costs,

Sprays hot
Cleaning
solution
deepinto
carpet

POWER

SUCTION
immediately pulls

out liquid & dirt.

WET/DRY

CARPET

g
CONVERSION KIT . The Saving Place*
Includes wand, nine-inch suction foot with spray nozzle,
six-foot Hexible hose, S0-foot hot water hose, anda ') AVAILABLE AT LARGER STORES

quart botlle of Bissell Fout-in-One Carpet Formula. =~ THROUGHOUT THE UNITED STATES



CAR CLINIC

Continued from
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gine designation given by the manu-
facturer. And since you're only com-
puting to one decimal place, you
might as well round off the conver-
sion number to 61. For example, Ford
rounds off the liter designation for its
302-cu.-in~engine 1o 5.0 liters when
it is actually 4.895

Horizon/Omni paint problem
fown d 1982 Dockge Cennng that has
paiat peeding from the fowee Ball of
the body. I'm o raking the car back to
my dealer o have Jr repaired. Ay
wiarranny will cover it Bue [ thowghe
oy wonld be initerested i a recert
arricle from rhe AMilvaukoo Jowmal
concernmg this My —Kevin [ier
Zirnunit, Bistver Dam, Wis

The article Kowvin sonl e fquolos
Tom dakobowskl ol Chryslor's pablic
relatons depanment as saying that
this prablem applies mamnly to 81
models and some 'Blks angd parky "HAs
e states that paint may foul 1o ad
here oo metal whon the lower part al
the hodfy I8 subjected 1o heavy doses
al rond <alt lakobowskl s also guiot
ed as sayving that I paim 15 defective

the car will be repainted, “regardless
of mileage.” for a period of up to two
years from the date of delivery.
Sounds swell. doesn't it? But ac-
cording to Joe W, McCormick. man-
ager of owner relations at Chrysler.
it's not true. McCormick acknowl-
edges that the problem exists, but
denies that there has been a warran-
ty extension. He says. "As with any

ather vehicle problem, we conskder
each individual case on its merits and
make whatever adjustment is indi-
cated in that particular case.™

That leaves you with the joby of
asking your dealer 1o get a zone cus-
tomer relations representative o look
at your car and convincing him to
make the allowance. If there's any
change in this. 1"l let you know

Just because a faulty cast-aluminum wheel causes a tire to
lose air is no reason 1o discard the wheel, unless it's bent. You
can seal the leaking area this way:

Member of the cast

B Inflate the tire and dunk it ina wb of
water to pinpoint the troublesome spot,
B Scribe chalk marks across the tire and
wheel. Then remove the tire.
B Rob the' spot with B0-grit sandpaper
to clean off contamination and also 1o
B Apply ATV (Room Temperature Vul-
canizing) sealer 1o the spot thinly and
evenly with a spatula,

Let the sealer cure for at least six

before mounting the tire, In

putting the tire back on the wheel, be
careful not to hreak the seal formed by
tha saaler, Sea that the two chalk marks
line up. This assures whea! balance.
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YERT,
Braggs  In W Recodl o 5
Bragps 4 %" Recod, bor pl 7040 110
Tecumseh § " Rec sy L%
Tecumseh M1 T°  FElec casisl Mt 4

We Ship PS5 /GO0 of uoder S0 Poundy.

PO Bex 1781 « Degariment FM 12-37 = Burnevills, MN 55X17

ORDER DESK 612-894-8310
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A GREAT GIFT! A SAFER WAY

TO JUMP-START YOUR CAR!

Bucket O’ Boosters™

BOOSTER CABLES

SAFER TO USE! IT'S EASY!

Buckat O Booster cables halp reduce the danger of sparks
when jump-starting & dead battery The power cable
should be permanently attached, jus! plug the one-way
connectors together (o complele

-

the circuil. Side post

&G

-y

Buy 2 Sets,
SAVE

g
i

adapter kit included. jeg= Fui= Pt pending
* | ar e g e e of
MORE CONVENIENCE WHEN | * hieavy &9aude | Anderson Power Products, Inc. Dept. 1|
b copper cable. ewton Si., Boston, Mass. 02135 |
YOU BUY TWO SETS! +* Tangleprml Piease send booster cables postpaid, as follows:
=T e =i = . Pl One sa1, $29.99 | Two sets, 54959 I
" { AT ' | * Flexible in Mass. residents add 5% sales tax !
A, el | coldweather, | e v oncioasd . Via !
e | === * High ql:lE"'l'f § Magtercard _ Amarican Express |
In a two-car family, permanently altach power industrial | Account no Valid from W |
cable to each car. Just connect long cable whan grade || | I ] -[ -| ] [ I I T | | I
you need a t?_m:mt! o conneclors. I'. | I
(( rumr : ﬁ'-um * 12-H. Ian_.gth. e
A P ‘{4 | * Packedin =
=T . i e haavy duty § Mama, - -
Always carry the long cable and alligator clamps plastic 4 el
in @ach car, 5o that you can get of give a boost storage i City
when needed! e bucket. 9 | Srale B . |
?Du SA?E s"ﬂ buy 2 sels! I\. PM12 ]
A real oddball hole in the cap of the right oil gallery
Our car. a 1977 Pontac Frebird with You may be depriving other paris of
a 231-cu.-in. V6 engine. [s using tim- the oil they need. Seal it up Service ﬂP’

ing chains at an alarming rate. {'ve
replaced three chains and gear sets in
G0.000 miles. | asked the Fontiac
degler about this, and he said nofsy
timing chains have been a prollem
with this engine. bl he doasn't know
why. [ feel the chain and gears aren't
getting proper lubrication. 5o when
we installed the fourth set [ drilfed a
1/16-inch hole in the cap of the right
oil gallery to alfow more oif to reach
the area. Will this prevent nofso?—
Richard Aungst, Stevensville, Mich

Probably not. because lack of lubri-
cation isn't the cause. If your engine
Is typical, the noise is a resul of in-
terference between the damper
spring and engine front cover. Spring
travel is restricted and can't wke up
the slack in the timing chain, A slop-
py timing chain is a nmsy chain.

You can quickly determine if this is
happening after removing the timing
chain cover by examning the mside
of the cover far a worm spol. [f the
spot is there, carefully grind away
the surface of the cover at this point
Hut don't overdo it You don't want to
grind right through the cover wall,

By the way. | wouldn't leave tha

POPULAR MECHAMNICS - DECEMBER 1987

Ranger in danger
A few weeks after [ bought a 1983
Ford Ranger. a stoering problern de-
vizloped that my desler can't fix.
When the vehicle hiis a bump, the
steering whee! shakes violently, —
Hobert P Therrigult, Seckonk, Mass
Hang in there. Help is on the way
if it 1sn't already available When |
spoke to the truck engineers at Ford
Parts and Service Div. aboul your
problem, they told me they were try-
ing ta find a shock absorber with stft-
er valving that would stop this feed-
back Your dealer may now have o
sprvice bulletin autharzng him wo in-
stall these new shocks, so ask him If
not. install heavier duty shocks your-
self. However. you'll have to pay for
them. When the service bulletin
comes out. Ford will pay

DO YOU HAVE A CAR PROBLEMY

usr ask Mot aboud of Sersd yomer guesiion to the
Catt Chirnice. Popuidar Mechanas, 224 Wese 57 5t
Now Yark, N 108 Whde loflizes connod e an
sweredl jnivvidualy. profderms tial are of gereral
irnerese Wil B oksTssed fo phe colum

B Chrysler Corp. thinks it"s found the
reason why some of its rear-wheel-dnive
cars wander when opermted ovar wavy
road surfaces. [1 has to do with the steer-
ing center link being out of adjustment.
Your dealer has technlcal service bulletin
{T5B) 18-02-B2 which details how to
troubleshoot the situation.

# You may never find ouwt why your
1880-82 2.5-liter GM engine has a heavy
ping if you don't remove the thermostat
and look into the housing to see if one of
the coolant passages is covered by metal
flashing. This passage leads 10 the intake
manifold. Ifit"s covered, coolant can't get
1o all cylinders. Those not cooled over-
heat and cause fuel to detonate, Tell your
dealer this procedure is describad on
page 78 of the July 1882 Oldsmobile
Service Guild,

B You don't have to put up with a cold-
weather clunk or rattle in the front sus-
pension of your 1981-82 Ford Granada
or Mercury Cougar. Have your dealer
check front suspension attachments for
proper torque and replace the strut
upper mount isolator bushings with new
ones (part No. E2DZ-1B18BA), as ox-
plained in article B2-14-15 of T5H B2-
i4 P
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Overheated stove incinerates dinner

Qur Hardwick gas stove. modal No
£-89642-0GW-41PA, serial No. 58511
has a problem with the oven thermo-
stat control. When it's set below ap-
proximately 400 ° F. it operales
properly. When the temperature is
set higher the oven bumner usually
remains on and incinerates the oven's
contents.

Our local Hardwick representative
says he can’t get parts for this mode!
due to its age. | wrote to the Hard-
wick Stove Co. and was given a Hob-
ertshaw Uni-line, Part VO-<1400-014,
for the aven cantrol asseminy. and a

local supplier's name | replaced the
part, bhut the problem persists. Any
suggestons?—Thomas Keller, Edge-
cormby, Me.

Ask your local gas company 10
check the range’'s gas pressure. While
ther service technician is there, also
have him check for proper lame ad-
justment on the standby and heater
pilots These pilot flames may have
been adjusted improperly when the
new thermosiat was installed. or the
new thermaosiat may be defective
The service technician can determing
this.

Spotted dishes

I have a Caloric dishwasher model!
No, DUP 20418, with an automatic
liquid rinsing-agent dispenser in the
door. The rinsing-agent dispenser has
stopped working. bur the dishwasher
functions normally ortherwise, Smnce |
Iive in a hard water area, our dishes
come our of the dishwasher heavily
spatted. Do vou have any trouble-
shooung procedures [0 SUggesr—
Andy Woodard Las Vegas, New

To check the wetting-agent dis-
penser. make sure the dispenser 1s
full of iguid. Then turn off the water
supply 10 the dishwasher and set the
tune 1o the beginning of the final
rinse cycle. Start the dishwasher and
let it run for a lew minutes Open the
door; you should notice a few drops
of blue liquid coming out of the dis-
penser.

If you don't see any liquid. check
the wires on the bimetal trigger for
the wetting-agent dispenser and the
wires on the main heating elerment.
To check these wires, remove the
front panel from the dishwasher door
and the access panel under the door.
Impartanr: Belore removing these
panels. disconnect the eloctrical pow-
er to the dishwasher Check for a had
contact or a wire which has fallen off
one of the terminals

Il the wires are okay you'll need a
voltmeter to check the voltage to the
bimetal on the wetting-agent dispens-
er. Il you feel uncomiortable working
with electricity, have a service techni-

4

cian perform these tests. (The dish-
washer should il be disconnecied
from power. ) Connec the wires from
your valtmeter as shiwwn in the drny-
ing below Set the timer to the begin-
ning of the last rinse and reconnect
the power (o the dishwasher. Lock
the door Your line waltage should
read 110 vac If it doesn't. you may
have a broken wire cr a probhlem with
the Umer.

Mext shut the power off again. Put
the meter leads across the bimetal

VOLTMETER=
| THIS METHOD

WETTING AGENT &
DISPENSER
BIMETAL

Attach the voltmeter &5 shown to check
voltage to the weting-sgent dispenser.

terminals; turn the power back on. I
you get 110 v.a.c. at this point, the
bimetal is open or there is a poor
connection at the terminal, [F the bi-
metal is good. you'll get a reading of
approximately 1 volt and the bimetal
will start 1o warp and lift the plunger.
Il a new bimetal is needed, the part
is No, BOGY56

Lint leak
| have a Sears clothes dryer. mode!
Neo, 110-76420110. which has a lint
leak that | can't locate | checked the
front door seal and the Mex tube that
goes from the back of the unit to the
wall duet Then | took the wnit apart
and checked the drum seals and the
seals on the duct that goes from the
drum outler to the unit outlet

The seal. a strip of foam at the in-
terface of the drum outlet and duct,
was nol completely seared, so | fived
it. The seal ar the fan impeller
seemed okay. The lint filter appeared
o seat firmiy. After checking ail of
the above. a laver of linr that covers
the floor under and in front of the
unit still builds up after 2 couple of
weeks” use [ would apprecate any
help that you cowd effer in sofving
this problem—~Lanny Porter Phos-
nix, Arie

Most likely, your lint |eak s on the
pressure side of the dryer. the area
from the blower housing 1o the ex-
haust duct piping t0 the oulside. Dis-
connect the flex tubing from the dry-
er outlet and the wall duct. Stretch
the tubing and ook for cracks or
punctures in the tubing

Next use a fashlight to look inside
the wall duct to make sure the flap-
per in the exhaust hood moves frooly
and that there's no lint buildup whick
is restricting the airflow through the
hood

Il the wibing is at fault. replace the
Mexible tubing with rigid 4-n.-dia.
aluminum duct (it comes in 24-1n
sections and elbows) After fining the
duct, tape all joints ™

If v R a0 proshlentt with any spplianoe. sed
VEILF LipaiiEan .ln'rsm,l i P rhocded aricl saaria) A
bers 10 Appluiee Clinic, Poguke M haies 224
West Sfth 50 Meay Yorl MY [00HH Sovny Bl
Jeitters carvndl Be areswereyd irdiendually  Profiems
of Wwide phtetest wlf e plsg sl gil #Rfs Codurmn
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can PAY OFF ...

This One Low-Cost Power Tool—

our
Foley- ﬂ"'ls"' In ¥

pwn Shap On 0Uf

MOLDS Imhmm...

—All at once or separately. . . All By Power Feed!

Tha Only Complete Workshop Toof Of its Kind in The World!

From the Day Il Amives... the Planer will make and save you
money, With shortages and inflation driving lumber prices sky-
high, this versatile power tool quickl{faw for itself by easily con-
verting low cost rough lumber inta high value finished stock. In
Jjust one pass turn oul your own quunar-ruund door and window
stop, cosing, tongue-and-groove ... all lar pmoms. Other
operators are making cases for nmn ather clocks, fumniture,
picture frames, bea hives, bed slats, surveying stakes. .. all kinds
of millwork.

Built For Pros. .. Priced For Home Craftsmen. .. it is engineersd
and built to industrial standards, but factory-direct selling keeps
the price low. Handles tough oak and walnut as easily as pine, and
&0 simple to operate even beginners with no experience can
use it

Mail Cougan Below

You Take NO RISK! The Flaner/Molder/
Saw Is Backed by Our Exclusive 100%
Guarantee of Satisfoction:

+ Ty the Foley:Belsaw in your shop for & full 30.
Daws and put it 1o work for o Give it a thorough
test and make it prove that it can do everything we
say fwall . use it just as much as you want. Then if
you are not completely satisfied, just send it back
and we'll retum every peniny you wend And YOL ane
the sobe judge! There are no qQuestions asked .. .
there are no fine print ‘use’ chatges Our far
guarantee is that YU must be 100% sansfed or

With just thiz one low cost power-feed maching L
Wi get your maney back

2et up 1o supply lumberyards, cabinetmakers,
carpenters, remodelers, contractors and
hobbylsts in your area with custom-planed
lumber, Irim, mu‘;.m ol their
n-h-ni. ﬂm
mmhﬁm.mﬂlﬁ Just Mail Coupon ...
partment stores, or $all direct to framing shops. ;
mwwwmu- Ger FREE u ﬂﬂ.lﬂ“ﬂ -
“. ] ”- Dok with o
o g ook with @ NO SALESMAN Calls!
Does The Foley-Belsaw Pay? YOU BET! o M AT NOW!
READ WHAT OWNERS SAY: PR oT Cﬂﬂ::;:
oruages . Yen Mometary: Oregon: 4 omered st 2end (0GR RELD BLDK. Full Details!

believe thar the Folev-Belraw is the best investment | ever
made. I've been a planer man for years and am now rerired,
The Fafrv-ﬂ'rlmn' .ﬁn.: earned me 550,000 extra income in the
pasr eleven years.

Pays For ltself: # R.S. Clark, Springfield. Ohio: *'f bought a
batch of walnit in the rough, and after planing it on the
Foley-Belsaw I figured up the money | saved. It was enough
te pay for wo-thirds the cost of the Planer, §t really does a
good job.”
More Than Expecied # Stephen Schultz, Orangeville, Penna.:
“*Thizs machine pays for itself by making money our of scrap
boards. It is a very well buils machine and [ confess it is more
than I really expected for the price. It does everything you say
il

. And Foley-Belsaw I's The Choice Of Professionals:

"I recommend Folev-Belsaw Planer-Molder-Saw as
the maost useful shop tool any crafisman could ewn.
We use one every day in the Workbench model shap,
and couldn't pet along withour it

JAY HEDDEN — Editor WORKBENCH Magazine J [ _oun muy wm mmmam €N . K ©

and e ay KANSAS CITY. MO, 64111

FOLEY-BELSAW CO. no e
80089 FIELD BLDG. m
KANSAS CITY. MO, 64111

] YEB, please send mte the FREE Bookfer
thar gives me compirie facrs abowr your
Planer-Molder-Saw and full detotls an aw §
can gualif for a 30-Day Free Trial righi inmy
own shog, & understand theee dn Mo Obliga-

. tiom and thal Ko Sofesman will call
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More good stuff from Chrysler

Fall '83 should be exciting for Chrys-
ler: The turbocharged G-24 sports car
and the U.S. Industry’s first minivan
will go on sale as "B4 models, Both
should be highly successful entries in
& new car market that promises to be
fast reganing maost of its strength by
then

While the fird, K-based G-24 will
go up against the likes of GM's Fire.
bird and Camaro. Ford's very guick
VB Mustang/Capri, and high-perfor-
mance imports like Toyota's Celica
Supra and Porsche's 844, Chrysler's
T-115 linle van will create a brand-
new market segment and should
have it all to itself at first.

The T-115 is built on the versatile
fwd K-car platform. It will be about
168 inches long and B8 inches high
on a 112-inch wheslbase, seat seven
people with some luggage (or five
with a lot of cargo} and it easily in
the average garage. And, it is ru-
mored, the T-115 will carry Chrys-
ler's first 10-year anticoOrmosion war-
ranty.

Chrysler Truck Operations general
manager Joseph A. Campana says
that most T-1155 will be “'space wag-
ons’” with windows and full tim.
"The vehicle is more aerodynamic
than existing vans.” he added. "It s
clearly much more carlike and. in
fact. it really is a cross between a van
and a car, Its ride and drive charac-
teristics more closely resemble those
of a passenger sedan than any van

More small vans

By contrast, GM and Ford are going
the altermate route with downsized.
conventonal, rear-drive vans. Like
their 5-10. 5-15 and Ranger small
pickup truck counterparts, these vans
wor't ook much different from their

F

Chrysler’s T-115 minivan will seat seven passengers and have front-wihes! drive.

respective bigger brothers when they
debut for the '85 model year. Thay
will b more cormpact than mint in
size, and they'll offer much improved
fuel economy from their four- and
six-cylinder engines

Gh's compact—the M-body—will
have a 110-inch wheelbase with 173-
inch overall length. That's the same
wheelbase but five inches shorter in
overall length than the company’'s
smallest current G-van. Ford's wan,
called Sierra, will be larger still with
175-inch length an 118-inch wheel-
brase.

This will leave Chryster's smaller
T-115 unchallenged in the fvd van
tlass—unless you count a new vehi-
che that Japan's Nissan might begin
importing this spring. Based on the
fwd Nissan Stanza, this ane is report-
edly more of a tall station wagon
than & true van.

Is a Japanese minivan invasion on
the mmediate horizon? Mot likely,
The existing flock of Japanese vans,
ranging from truly tiny to compact in
size, all seat their forward oocupants

Ford's TempaTopaz
will debut in spring of
‘83, replacing current
rear-drive Zephyn’
Fairmont line. The
& boxy shape in Ford's
M lineup is being aban-
=5 doned in favar of
roundsed aero line.

way up front ahead of the engine:
That won't go here,

But don't discount the possibility of
Japanese-designed small vans being
produced here in the not-too-distant
future. GM and Tovota are already
discussing such a venture.

Ford Tempo/Topaz

Ford's slick new fwd compacts are
stll on schedule for an Aprl "83 in-
troduction, probably as "84 models
The "ord version will be known as
Tempo, the Mercury is Topaz.

It's been widely reported that these
are stretched Escorts, and i a sense
that's true. They will ride on
stretched Escort floor pans, some Es-
cort suspension and chassis compo-
nents, and they will use the Escor
1.B-liter engine driving through Es-
cort four-speed and five-speed trans-
axles. Hut the similarity ends there.

Almeost no sheet metal, exterior or
interior, is commaon. and styling is
nicely rounded and highly aerody-
namic (for sedans) instead of boxy
and angular. And there will be a larg-
ar optional engine! Ford's new 2.3-li-
ter H3C (High Swarl Combustion)
pushrod Four, available with five-
speed manual or three-speed auto-
matic

Wheelbase is reporedly in the
10C0-inch range, with overall lengths
around 176. EPA city fuel economy

(Please tum fo page 50)
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SMOKERS

U.S.GOV'T LATEST
REPORT:

King, Menthol or Box 100’s:

A whole carton of Carlton has
less tar than a single pack of...

IIIKlNGs ---10013-
WA heCOhiNE Eain el T
Lk s . R L e " B,
Ken 12 10 Ken! 100's 14 12
Winston Lights 11 0.8 Winston Lights 100's 12 08
Mariboro 6 10 Benson & Heoges 100's 16 11
Salem M1 Parhament Lights 100°s 12 08
Ko Ml 1108 Salen 100's 15 1
Merevpaont 1 1.2 Marlhom 100's 16 11
TAR & NICOTINE NUMBERS AS REPORTED IN LATEST FTC REPORT
Carlton Kings Lessthan 0.5 0.1
Carlton Menthol Lessthan 0.5 0.1 Carllon Box100's Lessthan 0.5 0.1

Box—lowest of all brands—less than 0.01 mg. tar, 0.002 mg. nicotine.

Carlton is lowest.

U.S. Government 1abnmtur:.' tests confirm no cigarette lower in tar than Carlon,

Warning: The Surgeon General Has Determined

That Cigarette Smoking Is Dangerous 1o Your Health. Box. Less than 0.5 mg. “tar”, 0.05 my, nicotine; Soft Pack, Menthol and 100's Box.
Less than 0.5 mg. “1ar", 0.1 mg. nicotine av. per cigarette, FTC Report Dec. "81.
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{Continued from page 48)

should fall in the mid-20s with the
larger engine, near 30 mpg with the
standard 1.6; highway ratings should
be in the low to mid-20s.

Ford’'s plastic concept car
Ford's Diversified Products Opera-
tions (DPO) just revealed a stunning
Ford EXP-based, two-seal concepl car
called Flair. Styled and built by DPFO's
Plastics. Paint and Vinyl Div., and by

GM's Aere’ 2000 (laft) and Ford's plastic LN-7 (right) are a peek at future concepts.

American Sunroof Corp. to showcase
PPEY's capabilities, the Flair features
plastic body panels firshed inoa
unigque, clear urethane-covered acrylic
gold that has Lo e seen 1o be be-

FOR YOU
WHO WANT

THE

BEST.

Impetcable u:irlmsqnship in avmdemﬂ. Pm:m réfg:;ﬁ: Hand honed,
H:;{vcﬁf mated cutting edges. polished . comfort grips.
best o i ¥.. Send for your free

, At jum in price. Tools by CHAMMELL
NG prems price. by i

catoleg, Channelleck, Ine. Meadville, Pennsylvania

lieved. [ts interior fabrics and fimshes
a5 well as its removable Targa tap
and Bronze-tinted glass, also demon:
strate the division's various high-tech
products. It also fearures such inter-
esting concepts as fiber-reintorced
compaosite plastic wheels and springs

GM's Aero 2000

Instead of paint and plastics. GM's
new show car highlights the compa-
ny's latest weas in super agrodynam-
lc design and elecronics technology
Called Aerg 2000, it's about J-car size
but roomier inside and 600 pounds
highwer Its ultrasleek shape gives an
ownstanding drag coefficient of 230

= as measured in GM's Warren, Mich

Tech Center wind tunnel.

."ﬁ.r'I'ID'I"l{] IS space-age elecironic lea-
tures are electronically generated in-
strumentation that reflects off the
steeply raked windshield directly be-
low the driver's line of sight; TV-like
map and rear-vieny displays: and a
console-mounted. single hand contiol
that replaces the traditional steering
whesel and pedals.

In unveiling the car GM chairman
Roger Smith said it represents “'a
glimpse of the shape of cars to
come” and that many of its advanced
features would be showing up in ac-
tual production cars in the future,
You can see i1 at Disney’s EPCOT
center

Smart suspensions
Of the many |obs envisioned tor fu-
wure car computers, one of the more
useful will be contral of susponsions
for load compensation. adjustable ride
and handling even automatc adjust-
ment of vehicle attitude (running an-
gle) for improved asrodynamics at
highway speads, All three domestic
carmakers and some suppliers are
working on such intelligent suspen-
sions for production applications.
GM's prototype can be seen in the
Aero 2000, And we recently spotted
a Mercury Lynx with a prototype de-
vice to adjust (15 suspension for Joad
Bur it's Mazda that'll be first with a
dashboard pushbutton switch for nor-
malisporty shock settings, 115 on the
new 626 that goes on sale next
month, =0 it's 100 late for Detroit 1o
be first P
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Star your own meney Making business!
Make up to31222an |I|IIII'—
gven while learning! 7=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 been 3o No ExIFY inciuded ‘With Your
great for qualified Locksmiths, Now lucrstive regulsr a5t  Locksmith Training
iock and key business has multiplied a thousandfold as BEURGLAR
millions sesk more protection against rooming crime. ALARM
Yat thare's oniy ene Locksmith for every 17,000 peaplel '._ e

Start Collecting CASH PROFITE Aizhd Rway : :
You're “in busingss” ready fo aarn 35 to 512 50 an hour mﬂ:r.ﬂl f’::ag!f
a 'ow days aher you begn Foley - Belsaw'zs shorcut
trasmng. Take advantage ol lodays unprecedented op-
poumlies 0 locksmiining for year - round  EXTRA
INCOME in spare time — o fulllime & hagh-poolit
busingss of your own Hundreds we've frned have done
1. 50 can YOU! Al tools plus professional Key Machine
grven you with course. These plus practice matenials and

Eurg'-u-' Hald-Up
and Firg Algrm
mevioing ang -
mallatieon. This
valpable anag
tmaly IAEDGC
Il'lqu-llGI all gpecial lodls and
supplios. DMLY Foay-Belzaw algrs
SuCh AXtBAEIwE IFgerung +n hig

egquipmen], plus simple |liusirated lessons, plus expert su- rapicly expanding iald as 4 past of
pervision. plus business-building guidance will enable Pl LOchEmAn Haning
you to KEEP THE MOMNEY COMING IN' ideal tor retire - ADVANCED L-::M.mumngi'n.
ment — good bs, oo Mow o change combinstions,
stull and service Safe. Vaul amd
SEND FOR EXCITING "ACT —Mo Inligatien Bank Safe-Doposit Box  locks.
Dreacomnr whals in Lockamithing 1of you — how Foley-Balsaw's Waghe You learn-by-doing on the locks
Lochsmith-gogetved tra :;n ive you the skill pu can depent on that we suppey. You'll find 0
ey EARAMN MORE — ENJOY L m:rruun. And highly profitable

ALL SPECIAL TOOLS

Hundreds ol Foley-Belsaw trained men
AND EQUIPMENT INCLUDED!

have succeeded In this tascinaling
and highty profitable field ...

*Bufere parelling I chicked
siber cvwrsey and alre avked
Jor aidvice frvee seviral

fockimiths in wy svaa. They
all said yours was taps

THIS PRO KEY
MACHINE IS

and bai rhe mati ' ﬁ.¢
1 -~
“t alway: Flad out all about it] Sead for j e Facts TODAY!
wamied io by in Just fill in and mall coupon below (or . S o 5 .
basimas for myself send posicard) 1o receive Null information R~ FOR EV-BELSAW INSTETHF
“*":f . and details by return mail. D0 [T TopAay: COPOAY VIO Fieia Ridg., Kandss City, Mo, 64111
ey % & There s NO_ OBLIGATION and_NO SALESMAN Wil Call—ever!
RITins. E 1 ]
IS, TR b0 FOR THIS FACT-FILLED KANSAS CITY, MISSOURI 64111
“ O 7Es the FREE booklet tha
s s ety | FREE D e e s
" Locksmithing | understand there w5 no abligaton
made a profit of $329 for the first week, T L e
3 8. A. Deberry Littleton, Colorado I BOOKLET! l
Now F ey e oo o | e — i
b nd with
hardly any effor | average azcund $50 i sttt partis
A T g Tty il 1
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When
you want
more than
justa
kerosene
heater.

Comiort Glow The
ene heater with

nething maore.
:h-buiton starting
Lift-out fuel tank. A
built in {an that cir-

A A greal idea mads even belter

THE

HOME SHOP

Machinist

A bimonthly magazine for the serious amateur
machinist and the small commercial 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
tor your.

Subscription rates: (LJSA) §17.50
per vear |6 issues), Canada and
other countries $20.00(11.5. dollars],
Y154 or MasterCard orders:
Phone operator 660 Toll Free
RO0-R24-TRER except Califormia,
In California AO0-B52-7777

or Write

The Home Shop Machinist

Post Office Box 1810M
Traverse City, Ml 49685

HINTS
FROM
READERS

Hand sanding block

RUBBER BAND
CUT FROM
INNER

1k x 2%
w B BLOCK
SHAPED
FROM 2x4

SAMDPAPER STOCK

You can make a sanding block from a
scrap length of 2 X4, Cut the piece
2% in. wide ¥ B in long. Make
grooves centered across the ends, us-

| ing a coarse round file. Hold the
| sandpaper flat and secure 11 with a

heavy rubber band or use sevaral sta-
ples — Wayne Fugate

Repairing a brick walk

SECTION OF
COAT HANGER

TURMN HANDLE 50
HOOK, ENGAGES
BRICK

IMSERT HOOKS
PARALLEL TO
BRICK

Subsurface conditions such as an im-
properly compacted subgrade can
cause a brick in a brick walk 1o sink
You can use two hooks made of coat
hangers Lo raise such bricks, even
when space is tight. Insert the hooks
sideways on opposite sides of the
brick. Maneuver the hooks beneath
the brick. then [ift it. Fill and tamp
the area as needed to raise the re-
placed brick. —Charfes H. Hardy
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It's like having X-ray ears.

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

The Dyna-Mike
Transmitter

I1's smallar han a quarer. Bul DYNA-MIKE
will transmil avery sound in 3 room 1o an Fi
radio funed 1o e proper unused frequancy,
from %5 mile bo 2 miles away.

,.4"1:-
r; e

I you're 3l
mefghbar’s home
a bleck (rom
your own,
you can
hear your Balby's
Cry, Of you can
Tedl tha instamt your
SPOUSE comes home. 1 two
ol you are driving fandem in two Cars, one of
both of you can communicate with The olher
even 1l otlhes cars drive batween you

[YNA-MIKE has &5 many uses as your m-
apination can think ol For & business con-
ference, fel Ihe liny miCrophome Sit ungb-
trusively on the lable of concealed on & shell,
and you'll be able to record every word, For
pusinesses, you can pul an FM receiver in 2
warehouse or remote office and *'brosdoast’’
mstruchions or qroders 1o be filled.

Public spezkers newver had a beier friend
than the DYNA-MIKE. No wires of sefup — just
{un an one or more radias and your Speech will
came through with parfect fidetity. Put one on
the frond porch. It you hear 3 suspcious Sound
furn an the radio and you'll haar the doorbell or
the ring of the lelephane

Choosa Your Model

New Horizons is introducing three models of
he DYNA-WMIKE supersensitive broadcast
microphone.  Maodel IC-18 15 lhe wold's
smalles! micorphone — 7% 3 miracie of edec-
tromc minalurg power, with a high-fidelity
range of 1800 feet Introductory price is
$129.95 (two tor only $119.95 each)

Model x-18 is 1he langest-range micraphone,
wilh &n unbeligvable two-mike range. Introduc-
tory price is $149.95 (two lor only $138.95
gachy

Model X-3 is the most sensitive microphona,
It twoadeasts perfecl-quakity sound even from
Iow-bevals or whispers, up o 1.500 leel. In-
froduciory price is 30,95 (two for only $89 95
each]

Each microptemse is lully wired, complets
with standard HC+1.3%v. Dattery. good for 100
hours ol continyous use and easily and ingx-
pansively replaceabla

Of course you're profected Dy Ihe New
Horgon guaraniee. wse any  DYNA-MIKE
wansmifter micrephone for 30 days, wilh the
fight o retun i For & full refund i you're not
delighted.

— Phong or use this coupon —

The SuPar-Ear

You'll hiear it

Effortlesshy, you can hear nol just 3 baby's
trigs, bul quiel breathing, Thraugh a concrete
wall 3 oot thick Pul the SUPER-EAR earphong
I your gar and place (he speaker ga the wall
That's &l there is 1o 1l

SUPER-EAR hears gvarything, and even more
astounding, hears i clearly I's as though Ihe
wall weeren'l herg, 11 you're coming home late
at mght and fhink inlruders ara In your
residence, et SUPER-EAR lind oul 100 wou
Want to know il The meeting & gver n the room
with the closed door? SUPER-EAR will 1all you
in 3 second

SUPER-EAR is undaetectatle from the other
side of the wall. The quality of sound has amas-
ing fidelty—giad enough o record, and
SUPER-EAR has 5 own buill-in recarder jack .

Bacause SUPER-EAR is 1hz ultimate listen-
ing device, you can e
wse ot 1o pnpaoint hidden :
squUBaks in your car
of the source of
My SIanious
engine
fiolses
Construction
experls use
i1 to check
for Haws
of cracks
in buildings
1l Works Anywhere!

Ever pul your gar to 3 ratiroad track to Iry bo
near the frain? Try it with SUPER-EAR You'l
hear thal train many miles Jway, Use it a5 a
powerlyl stethoscope on yourself, a friend, of &
pel. You can evan hear 3 bi'd's breathing

The only Source lor SUPER-EAR 5 New
Harizons. Choose from fwo models — Model
5B-5, with ultrasensitive microphona, $139.95
(two for only $129.95 eachi; or Model SB-1,
wilh suction-lype microphona, $99.95 (two for
only £88.95 each)

Use your SUPER-EAR for 30 days. I for any
rgason you're not delighted, The absolula New
Horizons guarantes means you can return | for
& prompt refund

A ———— — — —— —— —— ———— —

Mew Horizons, | Penn Plazi, Sulte 100
Piaase ship al ance, with 30-day monay-Dack
[ Supet-bar Model 5B-5, 5139.95
1 2 tor §129.95 each

(1 Super-Ear Model 58-1. §99.95

[1 2 lor 89 85 sach

] Dyna-Mike Medel IC 18, 5129 95
C| 2 tor $119.95 each

] Dyna-Mike Model X-18, $149.095
1 2 tor §1.39 85 each

[ Dyna-Mike Modal X-3. 594 95

[ 2 tor £89.95 each

[ Phone Answerer/Recordar. 54995
[T Phone Recorder, 329 95

[ 2 for $24.95 each

The Phone Answerer
Recorder

The PHONE ANSWERER/RECORDER con-
nects in seconds Defween any tape reCOrger
and your [elephone ‘When you'te away ot
dutomalically delivers a message wp lo 20
seconds 10 anyona who calls: when you'll
raturn, when fo cafl back, where you ara

When you'te Thare, the ANSWERER/-

RECORDER starts
any cassetle recarder
automaticalty

when you plck

up the phone

and shuts

off when you

hang up.

It records both sides of the conversation wilh
astonishing clarity, giving you a permanent
récord ol every call, prevenling unauthorized
use of your phone, and eliminaling misun-
derstandings over whal was sald. I1's specially
wired 1o extend recording lme on your fape
!‘B;HW Needs no batteres - il's always
“alive’,

Tha PHOME AMSWERER/RECORDER 15 a
mas!nrma[:e of miniaturization, W's yours lor

$49.95 {wo for only $44.95 sachh. PHONE
RECORDER unit afone, records butl doesn't
answer, $29.95 (two for $24.95) each), Every
mstrument has the unbeatabls New Horizons
guarantes,

For immediate service on credit card ooders,
call foli-free 24 hours 3 day, seven days a

" 1.800-824.7888

Ask for operator NO. 551
in Califarnia; B00-852-F777

Wi Absolutely Guarantee! Use any electronic
imstrument acquired from us for up to 30 days
It you decide for any reason that you don't wan
to keep i, return I for & 100% refund.

NEW HORIZONS

1 Pann Flaza, Suite 100
New York, MY 10119
For information Call (201) 370-8029

T O i T

New York, NY 10119 ]
Quaranies: — Phona o use This coupon —
Indicale payment method.

— Chack enclosed

— Bie ____WVISA ____ Master Card
Wa.

Expires _ Signaturg

Name

Address

City Stale Zip

Flease add 51 75 per total ordar fer shipping
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Great set of legs

pliers. The longer, thinner jaws were
more susceptible to breakage. After
testing various desigms and steel al-
loys. the prob-

loms were

The SNL has longer Jaws for more lever-
age. Wire cutters are buiit-in bonus.

FM'’s tester, Rosario Capotosto, subjects
Fas-Set's sawhorse legs o a stross tast.

solved, The result is Model 9LN. Sold
at hardware stores and home centers

These sawhorse legs fram Fas-Sat are
for about $12 50 —H W.

truly remarkable. Simply place a 24
crossmember berween the jaws, then

press down on the locking bar with Fas-Set also mekes accessory log s

your shoe. Jagged rim embossed holders for sawhcorses. They straddle Get a grip on these

holes in the jaws grip the crossmem- the crossmernber to hold logs for This set of screwdrivers is the latest
ber firmly. No nails or screws are sawing. The legs are $15.99 and the in the Sears line, Larger handles pro-
needed for the sturdy unit The legs log holders $10.99 {both per pair). vide a superior grip. and Sears claims
can be disassembled in seconds for Available through the Sears Roebuck  their shape generates 25 percent
storage, tool catalog.— Rasario Caporasto more torque than its standard screw-

dnvers.
The set of eight costs about $20
through the catalog. Ask for Sears
Gal::ing an edge by locking a blade into the Blade Best Craftsman screwdrivers. stock
- Honer and adjusting the roller screw No. 4158.—H W,
until the blade lies flat on the stone,
you can't go wrong, Blade width ca-
pacity is 2% in.: the Honer is $15.85
postpaid, Arkansas stones are also
available.
It's from Leichtung Inc.. 4944 Com-
merce Pkwy.. Cleveland. Ohio
44128 —H W

New long nose is news

Whai | like about the new long-nose
{8-in.) locking pliers from Petersen is
that the ool has more reach and
power than most pliers this size.
They also have a great convenience
Foolproof honing system lets you touch  feature—built-in. heavy-duty wire
up plane irons and chisels with accuracy. CULlErs

The manufacturer, Petersen Manu-

For many neophytes—and even facturing Co.. DeWin. Neb.. 68341

some pros—maintaining the correct says that the power of the Vise-Grip _ :
bevel when they sharpen chisels and double lever action was initially a dis-  Newest Sears screwdrivers have fully
plane irons is a wicky business. But advantage for developing long-nose polished chrome vanadium round biades.
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start using new Gu
_It's aclear odorless fusl fhc
No smoke. No soot. Bi
nants and has less
1-K kerosene
Youll find Guli Lite
and discount stores.
Youllalso find ithasat

But isn't it worth a little more

cleartheqir?




23 FOR 83!

FORD HITS NEW MPG PIGKUP HIGH.

fueal efficient. It's the biggest — and
best-selling — 5ixin any pickup”
+JMORE '83 NEWS. New & 9L pickup diesel,
the most powerful diesel ever in heavy-duty
F-2507350 pickups and 4x4's. Plus the 7 5L gas
enginen pickups over 8,500 1bs. GVWR.
Seewhat's new in pickups — at your Ford Dealer!

! e *Basedon RL Folk & Co

; .;Jf AR registrations, May 1982,
3% 2 taem FORD
U e
HWY MIG  qrive. Use for

companson Yous mileage may difter

depeonding on spead. distance and :

wadathar Actual highway mileage FORD: DIVISION
lowar. FS not available in Callfornia

AMERICA'S TRUCK &




LOOKS ALT...

Homelite’s Newest Chain Saw

Daspite waighing
under 10 pounds,
Model! 240 cuts
with a fury. and
can be fttod with
eithor 8 149=-, 18-
or 1&-in. bar,

PM's tosters agreed that the saw has &
good balance and is easy on user's back.

The latest chain saw from Homelite
has a number of features you're sure
to appreciate. Driven by a rugged,
2.4-cu-in. engine, this saw can han-
dle most heavy-duty cutting needs.
Longer chain and bar life can be ex-
pected because automatic chain oiling
feeds the proper amount of lubricant
ie the chain at the right time. The
solid-state ignition promotes depend-
able starts in all weather

Vibration-isolated mounting and
relativaly light weight ensure operat-
ing comfort and minimal fatigue.

The rubber-cushioned mounts effectively
dampen any vibration which is transmit-
tod to the chain saw’s handies.

POPULAR MECHANICS « DECEMBER 1982

Model 240 accepts 14-, 16- and 18-in.
Power Tip guide bars which reduce
friction and increase cutting speed
and power. The exclusive Safe-T-Tip
antikickback device protects both you
and the saw

After a number of cutling sessions.
we both feel that Model 240. pound
for pound and dollar for dollar. s one
of the best chain-saw buys around, —
Rosario Capotosto and Harry Wicks.

hand. You'll be mare
at ease using the 240,

SPECIFICATIONS—CHAIN SAW

Chain oiling: Autocnatic

Bar siza: 14, 16 or 18 in.

Engine displacemsent: 2.4 cu. in.

Igmition type: Solid stata

Antikickback devico: Safe-T-Tip, standard

Welght: 0.7 ba.

Vibration isolatben: Standard

Handguard: Standard

Chain ofl capacity: 7.2 oz

Fuel capacity: 14.7 ox.

Pricess 14 im, 524095 16 in. $258.95 18 in.
§279.95

Manufacturer Homelite-Testron, Box 7047, Char-
lome, M.C. 28217

If you're looking for ideas to save
tirne and money — while enjoying
what you're doing — send away for
PM's catalog immediately.

We have plans for shop tools, boats,
storage houses, campers. Scuba

towr, ACV, log splitter, air compressor.
Smart ideas in fumniture! Also
dollhouses! Projects the whole family
can enjoy.

And best of all — we offer a2 specal
and unique service — photocopies of
past PM articles. What's more, we tell
vou the year the projects were
published. [t may be as early as a
1902 glider to & most recent 1981
solar garden shed. You'll have fun
Jjust browsing through the approxi-
mately 900 different plans and
projects. You'll find our GREAT
WORKSHOP series listed. Also our
SHOP MINI-COURSES. Timely
energy-saving ideas! You'll see it all
in our new POPULAR MECHANICS
PLANS AND IDEAS CATALOG.

Price 51.00

order today!
Send Your Name and Address with
Check or Money Order (o
Popular Mechandcs, Box 1014,

Radic City Station, Mew York, N.Y. 10101

Pogpular Mechardcs = & publication of Hearst Magarmes.
.mﬂmmgmu!wﬂ

57



Lights Kings, 8 mg, "tar”, 0.7 mg. nicotine;
_ : Lights 100, 9 mg. “tar”. 0 .8 mQ. nicoting
That Cigarette Smoking Is Dangerous to Your Health. | 4y per cigarette, FTC Report Dec. '81.

Warning: The Surgeon General Has Determined

“

-
d

il

iR

Take theroad|

to flavor J
“inalowtar. - LIGHTS

cigarette.




PM
—BRIEFS—

It also sticks fingers together

Looking for a way to promote a new household glue
product called Araldite, Ciba-Geigy Plastics & Additives
Co. cecided to try a new billboard idea in London. The
company clams only nine retail-size packs of the glue
were used to cement a special jig to a Ford Cortina
(which weighs about a ton). The assembly was then.
hoistd 10 feet high by a crane and the jig bolted to
support brackets. A pub crawler who parked his similar
Cortina nearby and returned to the scene much later
was said to have fainted in the street.

PM’'s Whatsit

If true to form, 52 percent of the people
who look at this object will find the words
“perpetual motion” forming somewhere in
their frontal lobes. They're wrong. Turn the
page to see how this exotic arrangement is
applied to something familiar.

The guided light

Daniel Leahy is a 33-year-old Californian with a degre=inart
from San Jose State. After college, he initially opened up a
custom furniture shop in San Jose. That was alright, but his
life began to change when he got involved in a demolition job
on an old theater in town. He found an 8-inch spot projector
lens, took it back to his studio and used it as a paperweight.
Then one day, for no particular reason, he took it outdoors
and held it in the sunlight near a piece of wood.

"It struck a flame in less than a second.’ Leahy recalls. He
began experimenting with making lines on the wood piece.
It all led 10 a new medium—solar etchings, which now out-
sell Leahy’'s furniture pieces—and a new career. One Leahy
work is made from discarded 2 x 4s glued together; it
weighs 1,400 pounds, is etched with an impression of San
Jose at the turn of the century, and is on display at the public
library. Price: $10,000.
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Whatsit revealed

Dr. Sidney Jones calls his invention the
Conformable Wheel. A flexible outer covering
usually protects the spring steel assembly.
Besides wheelbarrows and wheelchairs, Jones,
a native of Malvern, England, sees
agricultural, industrial and military vehicle
applications for his brainchild. A normal
wheel, says Dr. Jones, won't surmount an
obstacle that exceeds one-third of its radius;
the conformable model climbs barriers up to
three-fourths of its radius.

¥
Eagle’s tops
An exact accounting of the blitz that preceded last summer’s
invasion of Bairut by Israeli forces may be some time In coming,
depending on continuing tensions stemming from the action.
Scuttlebutt has it, though, that Israeli F-15s were completely
dominant in the air war over their closest rivals, the Mig-25
Fexbats flown on the Syrian side. Although the Israell air effort
was greatly enhanced—with a two-day, in-air kill scora of as
much as 80 to zero—Dby electronic and weapons systems of their
own design (or major modification), the record apparently, once
and for all, confirms that the McDonnell Douglas F-15 is the best
fighter in the air today, as the company always claimed it was,

- ‘ B e,
Two USAF Eagles over the Hampton, Va., Coliseum. Planes are
frern the first air defense squadron using F-15s.

Together again

The joined-bicycle system shown here gets a lot of
second and third looks on the road, but it's entirely
practical. The Instant Tandem mechanism, made
of aluminum alloy and steel, permits the rear bike
to have its own steering "feel” with proportionate
lean for balance. Each rider can pedal (and gear) at
his or her own pace, allowing one or the other to
take a breather while underway. And if things just
don't work out, it uncouples in less than a minute
and you go your separate ways. Instant Tandem
Co. is at 1307 Kirkland Ave., Kirkland, Wash.
98033.
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YOUR PRESENT STORM WINDOWS ARE NOT ENOUGH!!'!
The Torlite H system can double or triple
insulate 10 average size windows.

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

The Torlite window system has been used exclusively by industry both
here and abroad for many years. Now limited supplies are available for
public and private use. The Torlite window system installs in five minutes,
using no nailing strips, screws or tools. Torflte is a totally new 100% opti-
cally clear and tough film with no cloudiness or haze.

Even should you have storm windows, you can form another insulation bar-
rier against haat LOSS and SEAL OUT cold air Infiitration. The Torlite win-
dow system creates an Insulating pocket of air inside your window area by
keeping cold air OUT and keaping IN your haated room atmosphere.

Any type window, be it casemenl, bow, jalousie, steel, aluminum, wood can
be made 100% air tight. Trailers, factories, farms, apartment buildings,
churches, hospitals, schools, motels and virtually every business can use ;
this system 1o realize substantial energy savings. ' -_
No other window kit avallable on the market today otfers the amouni of window coverage and energy savings ol
the Torllte system.

= TYorlite is 100% optically CLEAR. You don't even know It's on your window.
* Woe have developed an exclusive acrylic polypropylene fastening system that allows the Torlite
film 1o fasten to the inside window frame, molding or wall,
Mo tedious measuring or culting 10 exact dimensions. All excess is trimmed after Torfite 1llm
has baen installed,
Desitgtrmd lor use on the inside. No climbing ladders or difficult outside Installation unless you
want to.
Can be taken down, stored and reused for next year,
Durable, sirong,  * 1he Torlite system offers the same cost saving benefits for saving on your air conditioning
high lensile strengih  COS1S.
The sun's ultraviclat raﬁ have a minimal effect on the Torlite film.
Thatif”“f: cureﬁ packaged on a roll, not folded or creased, 50 you are assured of receiving a
quality product.
Torlite tilm is a Giant 50 inches wide by over forty feet long. For a total of 160 square feet for
one kit, 108 feet of lastening system is included plus complete instructions and plctures show.
ing step-by-step installation. Reorder forms are included for fast and easy ordering. TWO kils -
one roll 50 Inches wide by B0 feet long. THREE kits - 50 Inches wide by 120 feet long.

You can test Torlie in your own VISA and MASTERCARD ONE COMPLETE

Fils any size, home withoul risk, Trial test any
Sl wiodtuny two wintiows in your home. Com- Order Toll Free KIT FOR A LOW

pare the temperature and overall 1-800-523-2005
comfart. Should you feel that our 24 hours a day - 7 days a week
system does not perform and you Operators only
+ Fostage

are convinced that it is not every qualitied to lake orders.
bit as etlective as we say, return Pennsylvania Residents
the unused portion for a com- 1-215-443-0307
plete refund LESS POSTAGE.

EIPT Manufacturing, Inc.

| Torlite Division Dept. PM-12

| 220 Jacksonville Rd., Hatboro, PA 19040

Please rush me ___ kits complete with sasy [nstructions at the low price $14.85 PLUS $1.50
POSTAGE for OME kit that cortains 160 square feet. TWO KITS 320 square feet for $28.00 PLUS $1.95
) I POSTAGE. A savings of $1.90 | purchased separately. THREE KITS 480 square feet for $41.95 PLUS
Feenlied ’ ; §2.25 POSTAGE. A savingns of If purchased separately. TOTAL ENCLOSED __ GHECK or
PORTION WITHIN C | MOMNEY ORDER ONLY. All shipments made UPS unless other Instructions given.
FULL REFUND, LESS G INQ C.0.D.'s PLEASE CHARGE MY [ VISA MASTERCARD

AND HANDLING Accl Mo - - Exp.
IN.&ME ——

Supplies are limited. *°"> APT, NO. ____
STATE ZIP CODE

' cITY
So DIBEEE don't dEl!EY. lorders 1o CANADA . check or money order must be made payable in US. DOLLARS
and $1.00 MUST BE ADDED TO COVER POSTAGE




Originally designed especially as a workhorse for the Scandinavian market, the Skan-
dic 277 and 377 Ski-Doos with long tracks for flotation are popular here, as well,

Bombardier's snowmoblle traller, the Lange John Deere Sportfire has a heavy-
Carry-Boase, has 10 cu. ft. of storage. duty, 436-cc engine with oll injection, CD
Flat-bed Ski-Boose takes larger gear. ignition, plus long-travel suspension.

Fast and lightweight, the Moto-Ski Mirage Special with a 368-0c Bombardier-Rotax
engine is ane of nine modals that include Futures, Ultra Sondcs, Sonics and Spirfos.

NEW MACHINES
{Continued from page 32)

Ski-Doo and Moto-5ki models, and
there are new snowmobiles from John
Deere, Polaris and Yamaha The five
makes will service a market that now
sgems to be developing slowly but
surely, and with fewer growing pains.
Today's engines are quieter than in the
past. Slide-rail suspension and adjust-
able springs provide a softer ride. Bet-
ter brakes and kill switches are making
the machines safer. Drivers now can
buy more speed than they can sensibly
use, 50 there is less incentive 10 race
every other snowmo in sight. Drivers
now know about the dangers of jump-
ing. drowning, hitting wire fences,
frostbite and excessive drinking. Most
operators seem to travel more carefully.
With well-maintained trails around,
there's less tamptation to criss-cross
private property. And environmental-
ists have so many bigger battles to fight
that they seem more willing to share
the winter landscape with the fun
machines.

This year, all the manufacturars are
also producing “workhorse’” machines
with long tracks and increased flotation
to tow heavy loads through heavy
snow. Although the rigs can all take
time off for fun, they are designed for
the commercial use of loggers, utlity
linesmen, emergency, rescua and trail-
maintenance workers, and are favorites
of ski resort operators, ranchers, game
wardens and the overseas markets.

Ski-Doo's extensive new line starts
off with the lightweight (285-pound)
Elan with a single-cylinder Rotax 250-
cc engine and bogie-wheel suspension.
Also dual-purpose utility machines, the
Mordik and Skandic are for commercial
as well as pleasure snowmo markets.
The Nordik has a long. 124-inch track
and low-geared, 368-cc power, while
the Scandic 277, with 26%-cc engine,
and the 377, with 368 cc, have rear car-
go carriers and exra-long 13%-inch
tracks.

The Alpine, with a single steering ski

(Pleaze tum to page G4)

The single-ski. twin-track Ski-Doo Alpine, with its extra Liguifire, from John Deere, is a big, 436-cc-powered, liquid-
reverse gear. Is a popwlar utility rrail and raoch machine. cooled machine with both heat exchanger and a radiator.
&d POPULAR MECHANICS = DECEMBER 982



Professional Equipment ... Everybody’s Prices

3706
DIGITAL
ENGINE
ANALYZER

Hera's what pur users are saying —

"I honestly think this is the greatest tool to come along in
years.” — F..5., Hamburg, NY

"It's the best tool Investment | ever made.” — J. L., Tor
rance, CA.

“Excellent tool. Paid for itsal! in two months,” — Machanic,
Austin, TX

Here s the digital analyzer that conducts more tests, more
acourately, on American, European, and Japanese cars, in-
cluding 1983 models, than any other hand-held analyzer. It
tests 2, 4, 5, 6, 8 cyclinder and rotary angines. It has a high-
intansity, four-digil display. It's small anough to fit in your tool
box. It works off the car's 12V battery and requires no other
power source. You can use it for banch wark with the opticnal
110% AC adaptor (p.n. 4550, only §25.00).

it tests what other testers won'L. It measures tach on all ig-
nition systems — Including conventional, aelectronic. CD, GM's
C-3 and C-4 systems {except IH vehicles with Prestolite ignition
system). Il measumes volls — even on slectronic modules In the
nawear cars. It maasures ohms — aven as low as .3 ohms for

ballast resistors,

It chacks the new com controlled carburetors (such as
GM Computer Command Control, Ford's EFL, etc.). It checks all
the sensors for the Electronic Control Modules, such as throttla

position, barometric pressura, engine coolant temperature, etc.
Only $145.00 + $2.50 handling and shipping.
OWELL 0° 10 180+
Every number is shown in sharp crisp digis on the
bright red LED display. Unigee waorn disimbutor LED

lleshes 1o Indicale & worm cam of bushing 18 the
disirtbuior.

Tach 30 to 9999 APM

Maasures conventional, GO and glectronic ignilion
sysiams. Mook up on primary side of the coll,
Vults 0 1o 30

& Charging Syslems Tests

# Elpcirgnic Gonirol

Module Tesis & Poinis Aasistance Tests ® Bag
diode LED imficetens defeciive aHernsior diode,
while engine is unaing.

LD DHMSE 0.3 1o 1000 ONME

® Plchup Tesis _ Igaition Cod Tests @ Electronic
Control Module Tests ® Spark Plug Wire Tesis

Hi OHMS 1000 to 200,000 OHMS

[Reading automaticelly changes Irom LO
ONMS 1o Ml DHME).
AMPS 0 1o GO0

® Cranking Tasis & Charging Tesis
® Current Draw Tests (vse included shint)

Send Check, Money Order
or request COD Shipmant

CALL 1-800-ALL-TEST
ﬁ1 -800-255- Bﬂ?ﬂ;’m
In llinois call Coll, (312) 397-
Mumﬁmmwﬂt Equipment

DEPT. .12 PO BOX 65
Roiling Meadows, IL 60008

ORDER

BY
PHONE

Visa nrmrwﬂ m

pal.

=

3801 |
DIGITAL

MAG
TIMING ¢
TESTER

Remember the tast time you had o lima an auta’s engina?
Ramembar how you first had o clean off the Liming mark on
ihe pulley which, in itself, was difficull 1o lind? Remember how
you had to walk back and forth and take several raadings,
because you had difficulty sesing the timing light to get an ax-
acl readoul? Would you like to be able to adjust an engine in
gne-third the tima?

Mow you can, with the 3801 Mag Timing Tester from ALL-
TEST, INC. It's a digital tester that meals today's dermnands for
precise timing for maximum motor performance and fuel
economy, Just sit the 3801 atop the air filter, plug it in, and
mead the exacl timing and RPM directly on the display.

The 3801 was dns:_gnsd o meet the precise timing demands
of GM, Chrysiar, and Ford and AMC on 10d2y'8 complax aulos.

FUNCTIONS
— Initial Timing 10 Set Distributor  — Checking Vacuum and

Pulullm LED's indicate proper lerll‘ugul Advance at

operation of magnatic pick-up and High RPM

¥1 inductive pickup.

ADVANCE ADVANCE
L] L
i [
fulioiiry (A8 ] 2 m
indicite proper 5 ‘
aparatian ol

Py ocm
magnetic piches” o
and #1 indubive —" i /]

mickus

- Inductive tach: just clamp the inductive pickup on any spark
plug wire, and read RPM on the display.

— Diesal tach: GM diesel cars — use il 1o sel idle speed,
check governor spead, accessories, elc.
Only $163 + $3.50 handling and shipping.

Unconditional Guaranies

ALL-TEST guaranteas these analyzers unconditionally. Try
them far 30 days; il you are dissatisfied with our products,
raturn them for a complete refund, including shipping charges;
and owe nothing.

What about service? Every unit is put throogn 5 rigorous QC
@518, including a 24-hour tes! — equivalent to & months of ac-
wal operationg. But, In case anything ?m wrong, ALL-TEST
will repair or replace any unit absolutely free of charge for the
Yirat year and will also repalr or replace the unit on a flal fee
basis for tha firs) five years,

Eithet unit, packaged in durable ABS carrying case, comes
complete with leads, operating manual, and warranty, Grder
yours today!

Payment method [ Check or Money Ordar

[T viSA [0 MASTERCARD 0 SO0,

Card No. Exp, Date

Products [| 3706 n%ﬂnpmﬁﬂg.,&"d Catalog Only
Hame — e _—
Organization —

Address _
Cily _ Seare

Zip Phoni b
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VALUE
WHEN COMPLETED

JUST LACE IT UP & GO! Laarn leathercraft
as you complete this beautiful leather check-
book cover. We'll send you everything you
noad, plus a FREE 1883 leathercraft cmalog
ed with hundreas of exciti
u lhn nII a8 SPECIAL I!OHLE

Cﬁndﬂ--ﬁgﬁ

NEW MACHINES TO SKIM THE SNOW

and twin 138-inch tracks using two for-
ward gears and one for reverse, has a
488-c¢ engine for heavy-duty work.
Light and agile, the Citation single-rid-
er 3500, one-or-two 4500 and sporty
55 use 269-cc and 368-cc engines. The
Everast 500 and Lguid-cooled L/C are
luxury models with 497-cc and 463-cc
angines. Four-way suspension and
497-cc powar are features of tha Bliz-
zard 5500 MX, while the even speedier
521-cc 8700 has liquid coaling.

The Moto-Ski Spirit, Ultra Sonic, Son-
ic, and three models of Mirages and
Futuras use 250-cc to 497-cc engines,
including two rotary models.

{Continued fram page 82)

Added w John Deere’'s 436-cc Trail-
fire LX, Sportfire and Liquifire, are new
339-cc Snofire and Sprintfire models
with special direct-drive systems for
lighter weight and improved durahili-
ty.

Polaris Star, Sport, Super Sport, Indy
Trail, Indy Cross Country and Indy 600
(called the fastest of production sleds)
use power ranging from 244 cc to 597
CC.

Yamaha's new line includes the light
Bravo, Enticer 300, long-track Enticer
340T, Excell 111, 55340, SRV, and high-
spead VYmax, with mills from 246 cc up
to 535 cc. P

NEW—FREE

AE FOR CHRISTMAS.

Direct to the public.

Quality grand-
father clocks,
mantel clocks and
others. In kit or
finished models.

Viking clocks are erafted of the
fimest solid ook, soltd walmu
or cherry, No temeers, no
Martics, mo pariecly bogrd dnd
Vilking it the ondy componty
thasr ooffers o Liferime
guaramier om movemenis. Suy
direct from our factory and
save thowsamdy of doliars off
compparable clocks i depe.
sorer
® Sabid brass West German
movemenis,
*Prompt delivery and money
hack gplusrntees.
* ALl kits mre pre-cut and
require only light sanding
and finishing.

1 b .
[§ Create a farmily hairloom
- Vmucu COMPANY

Phone 205/943-5081 » Box 480,
Dept. PM122, Foley, Alabama 36538

trd

Yamaha's Bravo, at 281 pounds, is lght-
est in seven-model Yamaha line, has 246-

ot engine and is onp of least expensive.

Develgped from marathon races, Polaris
Indy Cross Country mounts ligquid-cooled
power, optional cooled brakes.

A workharse for the international market, the Polaris Long Track is powered for puil-
ing loads and maneuvering in deep snow of logging trafls with a 148-inch track.




BANK-

2 MILLION

INCLUDES
LIGHT FIXTURE

EASYTOD

INSTALL YOURSELF uL

LISTED

SAVEUPTD

BEAUTIFUL ANTIQUE BRASS
52" REVERSIBLE CEILING FAN

WITH VARIABLE SPEED CONTROL

Sure, you ve $een “sakes” bafore on ceiling tans, But NEVER such s HUGE PRICE
CUT on a brand &3 famous as MARCO POLD. Check this model out anywhere and
you'll see our liguidation price is up to §190,00 less than anyone elze!

This is NOT one of thosa cheaply made, Hghtwaight models you see 31 cut-rale
prices. This is @ high quality, heavywaight unit that comparas with the BEST on
the market! And it cosis just pennies 4 day 1o operale and can pay for itsell in
EMERGY SAVINGS alone. Here's how, you can lower your thermaosiat 2l winter
|ong and still stay comfortable bacawsa the heated air rises to the ceiling and the
fan ?Iﬂll'gl recirculales the warm alr downward ingrassing the heating elficency
Bavings of vp o 25% on your heating costs are possible. And in the summer
similar savings on air conditioning occur becawse of the improvement in air
circulation

Here is 2 great opportunity to get 2 or 3 fans for sboul the price of ona. Because
our supply is limited, orders will be filied on 3 first-come-lirst-sarved basis. Be
sure and call or mail your order right away belore our supply i3 sobd.

SUGGESTED RETAIL
UP TO $289.00

FEATURES:

=T YEAR WARRANTY - HAROWO0OOD CAME BLADES -
PRE-WIRED BASE (for sazy instalistion) - MOVES UP
T0 6,800 CFM » DEPEMDABLE, QUIET, 35 POLE
MOTOR - SEALED BALL BEARINES (mo alling
ragquirad) - DIRECT DRIVE (no beits or pulleys) -
YARIABLE SPEED - LIGHT FIXTURE INCLUDED (ean
be instaliod with or withowt light) - UL LISTED -
MOUNTING HARDWARE INCLUDED

LIQUIDATION BUREAU, INC. 3515 N. 43rd AVE. PHOENIX, AZ 85031

MUST LIQUIDATE

il AT FAR BELOW DEALER COST

DOLLAR INVENTORY OF

BRAND NEW MARCO POLO CEILING FANS, FAMOUS SINGER
VACUUMS & REMOTE CONTROL COLOR TV'S

FEATURES: |

) + RETRACTING CORD
REEL (20 FT. CORD)

|
« MOTOR OYERLOAD
HEL'UH-IRHIEH t

SINGER (U.S.A.)
UPRIGHT VACUUM

BAAND NEW 1983 MODEL
Unfavarabie secession conditions has made if

[ bt e Al necessary to liguidate this inventory of SINGER
m‘"‘nl |“| WACULIM CLEANERS a1 3 drastic price reduction
1 Mow YOU can buy for a price BELQW DEALER

cosT! LW DEALER

EITION The Singer Company has Deen marketing sewing
ELECTOR machings and FLOOR CARE PRODUCTS for over

50 years. Through their long h'mrﬁ' they have
been known for QUALITY, RELIABILITY and

) If’.ﬁ"""m SERVICE. These model TF-1000 vicuums, witha
SIFE FREE set of attachments included, compare with
Eﬁ'“m' the bast on the market today. Carefully examine

the TsT of features and you'|l a8 they are only
ingluded on the most expensive vacyums|
And Sinﬂlrr'i one year [paris and fabor] limited
WARRANTY it backed by dozens of Singer
service centers NATIONWIDE

Ouor supply is limited 3o be sure and call or mail
your oroer NOW! .

FREE
ATTACHMENT
SET

SUBGESTED RETAIL

g I UPT0$249.00
'

- MADE In
B3 99

= SINOGER 1 YR
WARRANTY
COMPARE THE FEATURES
g COMPARE THE PRICE!
H“l‘:l'lh.l:llﬂ - BINGER EXCLUSIVE
power, R TER

| « SOFT VINTL
EUMPER

'PORTLAND (PORTABLE) 13"
REMOTE CONTROL COLOR
TELEVISION WITH TOSHIBA

BLACK STRIPE PICTURE TUBE
100%, solid state = 90 DAY WAR-
RANTY =2 YR PICTURE TUBE - OVER

TUGGESTED RETAIL

SUGGESTED RETAIL

QUT THEY GO FOR ONLY

529%

CEILING FAN

Thiz PRIM gmlﬂ'lﬂ fan apetatas
from 3 5-5PEED wall meunted
switch, Availabie in white or brawn
SYEAR WARRANTY

P T0 $99.00

SO0 cervice cealers in conlinentat
U5 »CALL FOR INFORMATION DN
& §299.00 19" MODEL »

| LIQUIDATION BUREAU, INC.
g
§ 3514 M. 42RD. AVE. PHOEMNIX, AZ 85021

CREDIT CARD C ERS Sl

YIBA-MASTERCGARD-AMERICAN EXPRESS [M g

ORDER TOLL-FREE: 1-800-992-0887
IN ARIZONA: CALL 602-254-5231 COLLECT
LARGE QUANTITY BUYERS: PHONE FOR VOLUME DMECOUNTS

LIQUIDATION BUREAU, INC.

AUTHORIZED LIGUIDATOR OF CONSUMER PRODUCTS

3515 N. 43rd AVE., PHOENIX, AZ 8501

I sesn SIS A UFRIGHT VS A Bl B EACH (ADD B9 S0 SHEFPIRG § HANDLING PON TACH UWIT)
I Siw. MARCO POLD 53° CENL NG FAS o) AT BB BE EACH (400 98 00 SHEPPRG & HARDLING FOR EaCH T '
1 *E“_;:;I\rwﬂ:iﬂ-iﬁ.mi Fhbox] T B0 BSERDWTT WNITE O] BADYWN (400 110 B) SHIPFIRG 4 HANDL NG ¥0A :
: L PORTLAND 13° COLGE Twyp) AT R3S 50 EACw (ADD $iD D] SeaFfaE 4 waiily g FOR EACH DNIT) (]
1 [ WY CHECK OR MOKEY DADER 1S ENCLOSED (ARIZONA RESIDENTS ADD S% STATE Tax)!
I CHARGE MY O] MASTERCARD ] YISA D] AMERICAN EXPRESS 1
: ACCT. NO. _ FXP
} PLEMSE PRINT CLEARLY

MANE ___ - =

ADDRESS AFT. @

GiTy

STHE i3

Hmnr«a ule l}llilltgfq}ll Ir:h'unk :g{ﬂr:rl PHOME
T r ] V
annir:d:: nr:?t !'Il i1uh. l|.II'|'| 5 :;'ﬁ? !-Illiln‘l: SIGK HERE _____
towt gddreds of nearest store, friend of | ALLOW 2 1o 4 WEEKS FOR DELIVERY)
g [ruck terminal 10 sh

_____ A e L L

L R T SRR i



Driving

faster, front-wheel-drive wedge!
BY BILL HARTFORD manacinG epos

The
‘83 Mazda 626

Goodbye, frumpy old 626, and hello all-new,

Five-door hatchback runs slalom with
shocks on “sport” setting. Fold the
rear soats (inset) for a station wagon.

ressed in the driver's seat of the five-door hatch-

back, in the 100-mph groove on the banking of
Mazda's high-speed test track, [ slowly removed my
hands from the steering wheel and folded them
across my chest, I wasnt going anywhere—maybe
just around again for one more lap. Like a Japanese
stone lantern, the car was in perfect balance, and it
would continue to defy gravity as long as [ didn't lift
my foot.

Balanced is tha perfect word to describe the all-new
626, Balanced, but not bland. We put enough miles on
the three models in the line to be sure that Mazda
accomplished what it set out to do with its replace-
ment for the original 626, introduced in 1978. That
was to achieve the best balance of qualities for a mid-
gize family car: be roomy but lightweight, be fast
enough yet fuel efficient, have sporty handling yet be
smooth riding, and be good-locking and, at the same
time, practical and comfortable,

Mazda didn't feel that in the old 626 it had an inter-
national, mid-size car that could go the distance—be
contemporary right through to 1980. That probably
won't convince owners of original 626s that they've
got an out-of-fashion set of wheels. They've had few
complaints and, in 28 PM survey, an extraordinary 97
percent said they'd buy another (PM Owners Report:
Mazda 628, page B0, Dec. '78).

T build the car it wanted, offering improvements

{Plpase tum ta page B3}

bb

Five-door hatchback is versatile, but rear headroom is tighr.
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Dickels for Givin.
kel for

ettinz

Z |
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This time of year, the best place to be is On the other hand, 8ivin' Ce{}rge
on the gettin end of George Dickel ; Dickel has its rewards as well. You
whiskq. For one simpl@ reason, can be sure your [riends will enjoy
W hen you drink this Tennessee it. And, it everything goes accord-
whiskq. water need never pass mg to picm.lhmj may just get the
your lips. Its that smooth. hint and give some to you, too.

GEORGE Pl C K EL

Itﬁ.“.\rh'ﬁ'i:t:.l "'wu1.xuw'

MADE IN TENNESSEE -390 PROOF - GEORGE A DICKEL & COMPANY : TULLAHOMA, TENNESSEE © 1282




Discover the world's
oldest hobby!

Build this
beautiful
wooden
ship
model.

w—:iubdn‘t you love 1o build this historic ship
model? It's a true-to-scale, 21° replicaof the Swift,
& Virginia pilot boat of 1805. Well, now you can!
And you don't have 1o be a craltsman 10 do 50,

It Really lan't Hard

Even i you've néver buill a model befora, you
can build the Swiff. The secret is in our kit,
dasignad aspecially for the first ime madeler, with
pre-cut parts thal make assembly easy. Big, clear
plans and instructions guide you every step of tha
way through hours of the most relaxing fun you'll
ewer hawe, And when complgted—a musaum
quakity model you'll display with pride, with gleam-
ing brass fittings, walnut kad hull, delicate rig-
glng—lilelika in every detail,

Slart this fascinati mﬁy Ot

i inat . Mow! spa-
:mm_mhmmpemﬁmpm all the tooks you
need. miniature pliars, hammer, knife, Iwaezers,
drills, sandpaper, glue, and more, You don't have
o buy anything slsa. Tools normally cost $19,.55,
bul they'ra FREE when tha kit for
nnll_y .95 (plus £4.00 handling and insured
dalvery). If less than hitesd, refurn kit and wools
within 30 days for full re "

Credit Card Holders
Can Order Kits Toll-Free
Call 800-526-2538, h Frigay,
B-5EST. In New Ja call 201-578-6253. Or use
coupon babow to check of monay order,

"' EXTRA BONUS!

Set of two solid brass cannon on wak
nut earriages to be mounted amidship,
$4.00 value, sent FREE with your order.

Full color cataleg illustralas solaction

ol fime wooden ship model kits and tools available

anywhere. Frigates, brigantinas, other historic

ships for inning and advanced modalers.
$3.00; sam FREE with kit order.

MODEL EXPO, INC.

23 Just Road, Fairfisid, MJ 07008

r-F'-_--H----..-ﬂ.

Dept. PM-122
23 Just Road, Fairfield, N.J 07006

Piease sand kits of the Swilt @
$38.85, plus FREE tools and cannons. Check
or money order enciosed. (Please add $4.00
for handling and insured delivery. NJ resi
dnits must 8dd 5% Sakes lax.)

T Send catalog only. $3.00 anclosed.
MNama

Address
City
Siale

__Zip
= Model Expo, Tnc. 1982

r-ﬁ-‘-‘-.-.-...-.-‘--
T e b

DRIVING THE MAZDA 626
(Continued from page 55}

over the original model in every catego-
ry, Mazda styled a wadge-shapad body;
went to front-wheel drive and four-
wheel independent suspension; de-
signed an all-new, more compact,

lighter, higher horse-power, two-liter
Four and applied a lot of original ideas
for improved driver and passenger

camfort. In the coupe, for example, the
rear quarter windows swing open and
closed by motor drive; and on all mod-
als there’'s an “active’ vent in tha cen-
ter of the dash, with vanes that slowly
and quietly oscillate back and forth.

Size and weight

I knew the new 626 was roomier at
first sitting. Headroom, legroom and
shoulder room gain about an inch over
the old 626. However, headroom is lim-
ited in the rear of the five-door, espe-
cially sunroof models where a thicker
roof is needed to accommadate the slid-
ing panel {and Mazda is exploring a
preproduction change to correct this
shortcoming).

Compared to the old 626, only the
whealbase of the fwd models is the
same: B8.8 in. Here's how other dimen-
sions stack up: length, 177.8 in. (3.9 in.
longer}; width, 66.5 in. (1.2 in. wider);
and height, 55.5 in (1.1 in. higher).
Despite the slight scaling up in size,
weight has been pared to between
2,400 and 2,500 pounds, depending on
model, compared to 2,600 pounds.
That helps fusl economy, of course,
which Mazrda estimates to be 289 mpg
city and 41 highway, with the standard
five-speed transmission.

Performance and economy

The new in-line Four is a single ovar-
head-cam design that mounts trans-
versaly. Carburetor is feedback type
with a new engine control computer

58

calling the shots. Ignition is transistor-
ized. Incredibly compact, the Four
weighs only 328 pounds (vs. 385 for
the old 626) and generates 83 hp at
4,800 rpm. Torque is 110 fi-lb. at
2,500 rpm. The “'sguare™ powerplant
{3.3%in. bore, 3.3%-in. stroke) gives
stick-shift 6265 a respectable 0-to-60
time a shade under 12 seconds and a
solid 100-mph top spead.

Along with performance and fuel

Dash setup provides
fingrertip switching
and good wisibility
of gauges. Electronic
instrument display is
optional. Tach, dlt
whee! are standard.

-0 oo s
The standard seats can be adjusted six
ways and have excellent lateral support.

efficiency, what you want from an
engine, especially a Four, is smooth-
ness and quiet.

Here, the engineers applied all their
expertise (which is considerable, since
Mazda’'s the only manufacturer making
gas, diesel and rotary engines for pro-
duction vehicles). Engine noise and
vibration were reduced in the design
stage by use of a spherically shaped
cylinder block, short piston stroke,
more rigid crankshaft, offset aluminum
rocker arms, camshaft drive belt in-
stead of chain, insulated exhaust mani-
fold and attachment of radiator and
engineg tc form a single mass for
dynamic damping. Then, for geod luck,
the engine {and transaxle) is mounted,
via silicone-liquid-filled rubber engine
mounts, on a semiperimeter frame.
Noise level of the new Four at open

POPULAR MECHAMICSE « DECEMBER 1982



throttls is better by a few decibels than
the old engine, and at idle it's so inscru-
tably quiet you can almost hear the
sound of one hand clapping.

Handling and ride

If you want ride comfort in town and
handling stability on twisty roads, and
you don't want to stop and change
shocks along the way, order the two-
door or five-door with Mazda's exclu-
sive Electronic Variable Shock Absorb-
er system (EVSA). It's 5o simple: Sole-
noids on the top of front and rear
shocks rotate a valve in the shock body
to change its damping characteristcs.
Just set the switch on the dash to nor-

Solenocid at top of front strut ftower is
secret of Marda's smart suspension. All
four shocks have adfustable valving, so
soft ar firm damping characteristics can
be selected with a dashboard switch.

mal or sport. When you leave it on auto-
matic you get a soft ride while poking
around, but fromt shocks are automati-
cally firmed up over 50 mph.

Steering is a precise rack-and-pinion
setup, and the 626 tum radius, curb to
curby, is 33.5 ft. Brakes are disc front
and druom rear. and the 14-in. wheels
take 165 SR-14 radials or optional 185/
T0s.

High comfort quotient

The 626s are a sporty bunch—in
handling, styling and performance—
but still offer comfort worthy of so-
called luoury cars.

However, the 626 does it at a starting
price of $8,000. Even strippar 6268s
have split folding rear seat, remote
releases for trunk and fuel filler door
and other conveniences; then you can
add nice touches like electric side mir-
rors, central door locking and cruise
cantrol,

Additional options are at your discre-
tion: digital-display dash, a'e, electric
sunroof, three-speed automatic trans-
mission and so on. It's easy to tip
the balance on the side of lweury, but
with the new 628 you can do it with-
out too much imbalance in the ol
checkbook. ™
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November, 1982,
Philadelphia, Pa

coln collection a
magnificent mini-

—The U.S. Gov- ature solid 14-
emment announced karat gold Lincoln
recently that 1982 penny absolutely
will be the last year FREE. This free
for minting the cop- " L e gold coin offer is
per Lincoln penmy,  Acueirae smm indiomeer  valid only as long
And already these vanishing as International Mint"s limi-
historic coins are being hoard- ted supply of the 52-coin sets

ed by wise collectors and
investors. Thus creating a
severe shortage which, in turn,
will have a dramatic impact
on future value,

The Intemational Mint,
however, announced today
that a limited number of 52-
coin sets of valuable 95%
copper Lincoln Memorial
pennies are available for im-
mediate acquisition by read-
ers of this publication at the
low price of just $14.95 per
set. The coins cover every
date struck by U.S. Govern-
ment Mints. Each coin is
flawless in Brilliant Uncircu-
lated condition. A deluxe al-
bum is included al no ad-
ditional cost.

To commemorate the Jast
1982 striking of the copper
Lincoln penny, International
Mint will send to each pur-
chaser of the 52-coin Lin-

lasts.

To qualify, call Lee Col-
lins toll free at 1-B00-345-
8502 Dept. LP-1536,(In Pa.,
call 1-800-662-5180), and
charge your acquisition to
any major credit card. or
send your name and address,
plus $14.95 for each collec-
tion (LIMIT: 5) to Interna-
tional Mint, Dept. LP-1536,
390 Pike Road, Huntingdon
Valley, PA 19006. Please
add $1.75 to cover insurance,
handling and postage. If not
completely satisfied, you may
return your 5 2-coinset{s) with-
in 14 days for prompt refund
of full purchase price (except
postage and handling, of
course). In any event, the
solid 14-karat gold com-
memorative Lincoln penny
is yours to keep. An $8 value.

€1 %H2 Imernmtional Mine, nod afilisted with
e LS Mint or any govemnmment agency
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TURBOCHARGIN

THIS TIME IT’'S HERE TO STAY!

The on-again, off-again love affair with turbos

is on again—this time with a vengeance. BY DON FULLER

Exhaust flow spins
furbine ar fugh
spaind. Counprossor
an a commaon shaft,
s0ins at same speed
forcing great gulps
of alr through |Ex
hausing into e
intake manifold
and. uitimaraly
engue cylinders

[} B v Bkl A
f g Warbo courivwy ol Buick Motor Div

TIII bochargers aren L new 5|‘;|"_." vir bheen around since the parly
18900s, spinning in a vaciety of apphcations—{rom giant
stalandry ciesel installations and aircratt motors to tiny blowers an
moetarcycies, But they ve never been part and parcel of an internal
cOrnbustion enging m a8 mass-produded attomobile True, they
dpped wp in rudimentary forp here aned there; like 1 conlple ol
mid-"60s producthion cars. (remember the rurbo Corvarr and Olds
FF-B57), but they were abways tacked o amd never Decanme an

integral pan of the engine design’ The experimental years are niow

i
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long gone, however, and today’s turbo-
charged engines are more sophisticat-
ed than anyone in Detroit—or else-
where—aever dreamed they could be.

They're more commonplace, too, as
auto engineers struggle with the prob-
lemn of getting decent acceleration from
minuscule engines loaded to the gills
with power-robblng accessories by
American buyars. So far, turbochargars
seem to be the golden answer to the
questions that have plagued car manu-
facturers for the past decads. It's sasy
to think the primary intent of a turbo-
charger is to make a car go faster.
Every factory turbocharged car that
ever rolled across a showroom floor or a
two-page magazine ad has been touted
for its ability to get with the program
when the throttle goes down. There's
no denying that a turbochargar added
to a car makes it faster. But it"s not just
because turbos are more speed equip-
ment, stacked on the shelf alongside
toilet-size carburetors and lumpety-

because it increases efficiency of the
total engine package.
A turbocharger improves efficiency

by utilizing energy—energy that would
otherwise be lost—to drive & system
that increases the engine’s power. The
improvement in efficiency comes spe-
cifically from the utilization of that

ENETTY.

The four-stroks, gasoline-burning,
spark-ignition engine converts roughly
one-third of the potential energy con-
tent of its fuel ints usable power at the
crankshaft. The rest is lost. Approxi-
mately one-third is dissipated to the
surrounding atmosphere in heat rejec-
tion. just to keep the thing from melting
itself into & lump. And, roughly, the
final third goes out the exhaust pipe.
Owver the years, cars, as a whole, have
become more efficient and, therefore,
more economical But their engines
have not improved significantly on that
one-third.

For two-stroke sngines, the percent-
age is about one-fourth or less because,
while they are more powerful on a dis-
placement basis, they ‘waste a terrible
amount of fuel. Dissals are better, may-
be arcund 40 percent or so, due largely
to the higher compression ratio and the
combustion process that burns slower
and more completaly.

For many years, aircraft engineers
hawve been using some of this lost

enargy, such as ducting cooling-system
heat or exhaust-pressure waves to aug-
ment forward thrust. Bur alrcraft are
easier 0 deal with. They move fast
enough to take advantage of these var-
ious forms of thrust and their engines
run at fairly constant speeds. Turbo-
chargers in aircraft go back to World
War I.

Turbochargers have also become
standard fare on trucks, boats, tractors,
heavy equipment, stationary power-
plants—anyplace the internal combus-
tion engine could use more power and/
or efficlency. One reason automobiles
are among the last in line is that cars
have a wery particular requirement.
They must operate over a wide range of
speeds, and must have a certain level of
response. In all other applications,
these demands are not oquite so
severs.

The turbocharger is part of the family
of superchargers. The incoming air and
fuel is the charge. If it is pressurized
over normal atmospheric levels, it's
supercharged. A supercharger is a
compressor connected to the engine’s
intake. In vernacular, the verm super-
charger has come to mean (incorrectly,
by the way) 8 compressor driven
mechanically by the engine. Actually, it




Hp(d rpm Boost EPA mileage

Car Displacement Price Frice
(cc) (psi) (city) (with turbo) (without turbo)

Aoadi 5000 2,144 130 5,400 105 i8 £18.480 514,070
Audi Quattro 2.144 160 & 5500 123 17 35,000 NA
Buick Regal, Riviera 3,791 180G 4,000 8.0 18 10,366 (Regal) 9,100

' 15,906 (Riviera)' 15,238
Datsun 280ZX Turbo 2.783 180 {5,600 7.3 21 17,299 14,999
Fiat Spider 2000 Turbo 1,895 120 G2 6,000 B0 24 14,995 12,280°

145 @ 5000 75 21

_ 2,555 18000 NA
Peugeot 505, 5055, 604+ 2304 80t 4,150° 8.7 21 14,000 to 12,575
20,000
Renoult Fuego Turbo 1,565 107 im 5,500 128 26 8,400 7.600
Saab 900 Turbao AFC 1.885 135 (= 4,800 8.7 20 16,200 12,800
VW Rabbit, Jetta, Quantumi 1,588 68 (« 4.500*" 10.0 43 89001012500 7.400to 11,000
Volvo GLTH 127 (i 5,400 15,495 14,255
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A draw-through turbo system places the carburetor upwind of the compressor. The
fual/air charge is compressed and hested before being fed into the intake manifoild.

positive-displacement Rootes blowers
beloved by the drag race crowd, axial-
flow superchargers that resemble the
compressor section of a jet engine,
vane-type superchargers similar to
emissions-control air pumps, and cen-
trifugal blowers like the Paxtons that
were used on factory 312-cu.-in. Ford
VBsg in 1957 in an attempt to make a
Thunderbird as fast as a Corvette. All
of them were driven by belts, chains or
gears from the engine, and therefore,
while they added to the power, they

also consumed a significant amount of
power just in their operation. Some big
Hootes blowers can absorb well over
100 hp. Owverall, horsepower is in-
creased, but efficiency takes a dive.
A turbocharger is a centrifugal su-
percharger driven by exhaust gases.
The compressor section is identical in
concept to all those old Paxtons; it's a
centrifugal fan in an expanding spiral
housing. On the other end of a commaon
shaft is the turbine section, roughly
similar in appearance to the compres-

sor, except the flow of gases through
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the two is directly opposite. In the com-
pressor, air flows into the center, or
eye, and is forced outward cemtrifugally
around the spiral and through an exit
under pressure. Exhaust gas, on the
other hand, flows into the outer edge of
the turbine's spiral and then inward,
where it is forced against, and spins,
the turbine wheel. It then flows out the
center. On any type of spiral-shaped
housing, the low-pressure side is
always the eye and the high-pressure
side the periphery.

As the exhaust gases spin the tur-
bine, it, through the connecting shaft,
spins the compressor, which pressur-
izes the intake. It's a supercharger,
driven by an exhaust turbine—turbo-
supercharger, shortened to turbocharg-

er.

The compressor can be mounted
upstream or downstream of the fuel
source. Generally, with carburetors it
works best to have the compressor
draw the midture from the carburetor,
which means fuel and air pass through
the turbo. If the turbo pressurizes the
carburetor, in what is known as a blow-
through design, things become consid-
erably more complicated. The antire
carburetor must be pressurized in order
to make the float system work properly.
This means elaborate seals for all the

necassary linkages and lines.

Comprex supercharger

An interesting variation Is the Com-
prex system. A finned rotor fits inside a
cylindrical housing, with ports at each
end. The rotor is driven by the engine,
its speed always proportional 1o engine
spead. Exhaust gases enter and laave at

HIGHPRESSURE
EXNHAUST GAS
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exhaust gas enters through its port and
imparts pressure directly to the intake
charge.
actually come into contact in the rotor
with the intake air being pressurized.
At the appropriate paint, the rotor fins
pass the outlet port for the intake air.
Under pressure from the exhaust, it is
forced out of the housing. However,
beafore the exhaust gas can follow it into
the intake tract, the fins have passed
the port e exdt is closed. Next, the
rotar's fins the exhaust outlet port,
which is roughly opposite the intake
inlet port, and the exiting exhaust gas
pulls the next round of intake air into
the rotor. This description concerns
only ona section of the rotor; the pro-
cess is continuous and unintermupted.

A pressure-wave supercharger ex-
changes energy from the exhaust gas
directly to the intake charge, and it does
this at the speed of sound—the speed
of the pressure waves. As a result,
response is claimed to be as quick as
that of a naturally aspirated engine.
With the boost imparted to the intake
directly, the Comprex should not suffer
from the lag of turbochargers and their
need to accelerste the turbo before
boost is available.

Farrar tried the Comprex in the sarly
part of the 1981 Formula One season,
but it was abandoned in favor of turbo-
chargars. However, the exact reasons
for giving up on it are unclear, and may
have had as much to do with necessary
development time as anything inherent
with the Comprex system. The Com-
prex, developed by Brown, Boveri of
Switzerland, was originally desigmed
for passenger car diesals, and may have
more of a future adding accelerative
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spice to diessl drivers’ lives than win-
ning races.
Power on demand

A turbo is attractive because it's
aessentially a demand system. It works
only when you want it. And the request
is made in the most elemental way.
Step on the gas. Opening the throttle
increases exhaust gas \emperature and
flow, which speeds the turbine and
compressor and increases intake pres-
surization. At light trottle openings,
the lower rate of exhaust-gas flow
allows the turbo to idle along, more or
lass,
The intake manifcld pressure is
called boost. Usually, in this country,
it's measured in pounds per square
inch {p.s.1.}. In Europe and Japan, it's in
bars, and in Indy car racing in inches of

msasured in atmospheres, which is
close to bars, but not the same. The
approximate for these

equivalencies
quantiies are: One bar equals 145
p-&.i, one inch of mercury equals 0.49
p.s.i, one atmosphere (normal atmo-
spheric pressure) equals 14.7 ps.i
This boost is over and above that of nor-

ate with a vacuum in the manifold. It
requires some boost just to get back to
zere when running.

To generate these pressures, the tur-
bine lives in a harsh environment.

Exhaust-gas temperatures may reach
as high as 1,500°F. Most automotive
have rotational speeds in

the region of 125,000 rpm or more at
maximum boost, and some of the new,
smaller motorcycla turbos spin well
over 200,000 rpm. Considering the
temperatures, bearing speeds and re-
quiramants for fine balance, it's appar-
ent that the turbocharger engineer has
enormous concerns with materials. tol-
(Ploass turn to page 108)
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Dissels take to turbos like ducks to water. The charts indicate the significant hp and
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The old atol
nucleus—is ancient history: Tod
‘200" of tiny, |

BY TEREMCE DICKINSON
- L . MUON
X H . ¥ (Sometimes Takes!
emember the atom you leamed al - d rt'!::ﬁ;r rE-IrT:Pl;f_}:Z‘] i i
schoal? It had electrons whirﬂng ,

us of protons and neutrons—like planets aroune
a star. That's the way the atom looked to us 40 years ago
this month, when Enrico Fermi set off the first controlled
nuclear chain reaction in an underground lab at the Univer-
sity of Chicago. Emwthafuurdamdaummatm
ment, man has designed machines to s
penetrate what was once thought to be
building block of nature, Andﬂhamm_
little resemblance to the old. .
Today, physicists probe the inner wor
by accelerating protons and electrons to
of light in magnetic merry-go-rounds, miles ¢
ference. Monster machines, such as the main F
ring near Chicago, have become science's cathedra

*

discovering at least twn new basic particles—" ‘wenkms""
and “"monopoles.”
Inside the colossal particle smashers used today, nega-

Proton and electron collision
(circled) makes ripples across
liquid hydrogen in a bubble
chamber. Trails across chamber
indicate a particls, giving
its mass and speed. I'n art.
silvery electron transfers
a photon to & similar particle
of lower energy. The photon is
a “‘wave packet,” not quite
tangrible and yet not fust
thearetical. Deep in the atom,
gluons are belisved to hold
together parts of & nucleus,
including protons and neutrons.
Right now, the basic unit of
matter is the quark. All chings
in and around the nucieus sesm
to be & combination of quarks
and antiquarks. up, down, top,
bortem; charmed and strange.
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tively charged electrons and posi-
tively charged protons are guided
precisely along magnetic runways to
points where they collide or smash
into other particles. New particles
spew outward from the point of im-
pact like shrapnel from a detonating
grenade. The collisions take place at
the focus of a recording machine, usu-
ally a bubble chamber filled with su-
percooled hydrogen. The track that a
particle leaves as it sails across liquid
hydrogen in the chamber reveals its
charge and its mass.

So far, over 100 different elemen-
tary particles hidden in the atom have
been coaxed to expose thamsalvas in
this type of experiment. In yet an-
other kind of subatomic hunt, Euro-

LIGHT
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G0 SLURROLUND
THE SFHERE)
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CABLE

pean physicists this year have been
gazing into a nuclear “crystal ball” on
loan from Stanford University, hoping
to find “weakons,” the particles theo-
retically responsible for some kinds of
atomic radiation.

Tha other partide hunt we uncov-
ared is taking place at Stanford,
where noted physicist Blas Cabrera is
searching for the basic particle of
magnetism—the "monopole.”

The $£2.5 million erystal ball weighs
35,000 pounds. Its 7-foot-diameter
interior is crammed with sodium io-
dide and thalium crystals to magnify
the faint light of quick-moving partl-
cles. To see even deeper into the
atom, larger and more powerful accel-
erators are neadec.

In addition to half-billion dollar
price tags, billion-watt electricity con-
surnption and sheer physical size may
place an upper limit on the dimen-
sions of the mammoth particle accel-
arators. The barrier will probably be
reached in 1987 with tha completion
of the European atomic agency
CERN's 1 7-mile-circumference, large
electron-positron storage ring, which
will cost at beast $500 million to build
and $200 million a year 1o run. The
United States has been working, on
and off, on a similar ring —Isaballa—
at Brookhaven National Labs.

Ups and downs of quarks

Subatomic physics has come a long
way in the half century since James
Chadwick discovered the neutron in a
modest laboratory at Cambridge Uni-
versity, England. It turns out that
seemingly fundamental protons and
neutrons are themselves made of
smaller entities called quarks. In fact,
almost all members of the elemen-
tary-particle 200 seem to be collec-
tions of quarks.

Maost ordinary matter, from moon
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Stanford lab worker checks vacuum seal
on the equipment chat detected what is
believed to be a manopale, a basic unit
of magnetiszm. [t took Stanford’s Blas
Cabrera months to locate one monopole.
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rocks to protoplasm, can be made
from two kinds of quarks, named
“up” and “down'’ in the curious no-
menclature of particle physics. Also,
while being accelerated experi-
mentally, protons have increased in
mass and then decomposed into other
quarks, known as “strange’” and
“charmed " A recantly detected fifth
quark, called "bottom,” and its still-
thearetical and elusive mate, dubbed
“top,” may comprise even heavier
particles. The picture is furthar com-
plicated because each type of quark
comes in three forms, referred 1o as
“colors.”

"“The minirmum number of these
fundamental particles now seems to
be at least 24—the six quarks, each
in three colors, and six leptons,” says
physicist O. W. Greerberg of the Uni-

FIRST

AING

versity of Maryland. Leptons, Green-
berg explains, include electrons,
neutrinos and other “heavy” (high-
energy) cousins. Asthe accelerators
become more powerful, Greenberg
predicts, more quarks and leptons
will be detected.

Faced with the prospect of a funda-
mental particle proliferation, Green-
berg and a group of like-minded
physicists mét recently to discuss the
possibility that the quarks may, in
fact, be made up of more glementary
particles called "preons.” Despite the
appeal of this idea, Greenberqg con-
cedes Vthere i5 as yet no convincing
evidence for the preons’ existence.”

The pendulum has swung back and
forth several times on this question of
ultimate simplicity, cbserves physicist

{Ploase turn to page 110
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The heroic fighters and

bombers of WA/ still grace

the skies, thanks to those

who patch them up to keep

a 40-year-old legend alive.
BY BUDD DAVISSON

orld War I was 30 years

gone, and the warhorse |

was astride was far past its
fighting prime. Still, I had a sense of

battle about to begin. a battle that had

been fought and won almost before 1
was bom.

The 12 cylinders of the Rolls-Royce
Mertin barked with the autharitative
woice of 1,450 hp. It was a sight I had
sean a thousand times in movies and
a million times in my dreams. [ was
at the controls of a P-51 Mustang, the
definitive World War II fighter, about
to take off.

I checked all the trim settings, mak-
ing certain rudder trim was set at 6°
right. The manual said that without
right rudder trim, the airplane would
be very willing to make a 20° left turn
off the runway under the influence
of all that power and torque. I inched
my left hand forward, the big throttle

ABOUT THE AUTHOR

Budd Davisson, noted aviation writer
and aerial photographer, has logged
miore than 3.500 flight hours in hun-
dreds of different aircraft, ranging
from Warld War 11 fighters and
bombers to the latest in homebuilt
sports planes and ultrahghts. He owns
and flies a Pitts Special asrobatic
biplame and is currently building a
full-scale replica of a 1930s Wedell-
Williams racer. The story he talls here
iz condensed from his new book. The
World of Sport Avia-
tien (Hearst Books,
242 pages, 324).

£ 1882 by the
Hearst Corparas
tion.. Reprintecd
by permis=ion of
Hearst Boaks,
MNew York.

Forty years later: F4U Corsair (foreground) teams up with two P-51 Mustangs,
all original Warld War II fighters now fully restored to flying condition. Famous
“bent-wing " F4l saw extensive action in the Pacific from carriers, later starred

in TV serigs Baa, Baa Black Sheep. The 2,000-hp. 417-mph Corsair and 1,500-hp,
437-mph Mustang were two of the most devastating prop-driven fighters of all time.

Color phatos by the authogr



Saved from oblivion: p-40
at right lay on its back for 30 years
on Amchitka Isiand in the Aleutians mﬂkw

Japansse, a fishing people, mmmmm

Dwindling ranks: The only four 8-17s still regularly flying form up for rare
family portrait, In foreground is “Sentimental Journay " opersted by Arizona Wing
of Confederate Air Force, a group dedicatad to preserving aging warbirds. In rear is
B-17 owned by Experimental Aireraft Assn, Four 1.200-hp Wright engines made the
mammoth, 20-ton B-17 Flying Fortress one of World War II's mightiest bombers,

il ---H‘" "'ﬁrﬂ- fl"'""

e e

Cﬂuﬂnﬂllzml : Awosome power of
P-51 Mustang is captured in nose-on view
(shot, author admits, with a very long
lens), The Mustang was the fastest, most
mmﬂﬂm%nm
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WARBIRDS!

Express elevator: The AT-6 Texan
{or SNJ if you were in Navy) was widely
usend a5 8 WWII advanced trainer. Since
it was produced in large numbers (nearly
20,000} and suffored fower losses than
it's still fairly easy to
han rarer, mors
h not fast, fit's
omach-churmning

lanes,
55 costy

aqile snoug
thrills like ¢

From war to peace: When fimmy Doolittle’s B-25 Mitchell bombers roared
scross Japan in hisieric raid on Tokye in April 1842, it was a turiing poing in the
war—the Yanks were coming. Weighing 13 tons, the 18 huge, 53-foot, twin-sngine
craft had accomplished the remarkable feat of taking off in less than 800 feot of
deck space from the carrier Horner in raging Pacific seas more than 600 miles off
the enemy coast Today, this magnificently refurbishod B-25—one of only a few
remaining—is confent to thrll airshow crowds. OF the even heavier four-sngine
bombers. the only regularly flying sureivors are two B-24 Liberators, one lone
R-29 Superfortress and the four B-17 Flying Fortresses shown on proceding page.

Friendly enemies: The worid's only airworthy Japanese Zero (foreground) gets
peaceful escort from vwo old foes, an FEF Halicat (ceater) and F4U Corsair (rear),

The Hellcat was one of Gruunman’s famous “cat ™ series, which included the F4F (FAM-2)
Wildear and FEF Bearcat, all carrier-based fighters along with the Corsair. (The

Bearcar appeared too late in the war (o see combat, but was one of the fastest
prop-driven planes ever produced and s still flown today in air races.) The deadly

Zero could oui-fly early U.S. fighters like the P-40 and Wildcat, but soon met fts

march in the Hellcat and Corsair. ( The heroic success of the P-40 and Wildcat was

due largely to special tactics nsed to compensate for their technical inferiority, )




Wrecked British Spitfire (right), here
of the Battle of Britain, is being redulit

by the Experimental Aircraft Assn. [t wilf
eventually look ke restored Spit below

handle feeling slick with nervous per
spiration. The back of the bucket seat
forced me forward with so much ac-
celeration | forgot to breathe. The
concrete was being sucked under me
in a swath of blurred gray. It seemed
I had been accelerating for an eternity
when | felt the plane get light on its
feet and whisper, “Take ma, let's go,
Iet's go flying.”’

A gentle tug on the stick made the
world go away. | was in the air—I
was flying a Mustang! Yes,. some
dreams do come true.

Aviation can be a very emotional
thing, especially when it comes to
warbirds. There's something about
the combat planes of wars we've not
axperienced that makes men into
boys. Today, their killing days behind
them, warbirds exist as exciting mon-
uwments to men and deeds that should
nevar be forgotten,

The artificial technological accelera-
tion that occurs during any war was
responsible for the birth and death of
the propeller-driven fighter. In five
short years, technology brought it to
its absolute zenith, then killed it by
developing the turbojet engine. The
operational life spans of some of the
warplanes we consider immortal, like
the P-38 Lightning and P-40 War-
hawk, wera, in some cases, no mMore
than twao or three years before they
were reéndered obsolete by newer de-

sigms.

Accelerated extinction

The period right after World War 11
was like the end of the era of dino-
saurs. Machines of war are not
needed when there is no war, By
1846, smelters were going full blast,
making once-proud fighters into beer
cans and cooking pots. Salvage con-
tractors were much more interested
in the aluminum bones of & warbird
than in the history it had just helped
to write. In some places, such as In-
dia, the ohsolete planes were just
pushed into heaps and set on fire. On
island fortresses, Mavy and Marine
Corps planes were dumped into the
5ed.

By 1950, the process of extinction

{Floase turn o page 26)
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hevy's 5-10 broaches a whole new
guestion of dimension. Chevrolet
launched this mid-sized pickup as an in-
betweaner, naither big nor mini, As such,
General Motors took a chance in putting
the 5-10 on the market. Wha could say
how the American public would accept a
“wath-tonner”? After all, no one beat
down the doors of Ford dealers for the
Falcon pickup of the "60s.

GM's gamble has paid off, though,
because the 5-10 (and its cousin, the
GMC 5-15) have set sales records like no
other truck in history. Introduced on Nov.
12, 1981, Chevrolet sold 110,280 5-10s
in its first seven months, making this the
hottest selling truck in the division's
expariance,

B4

Ergonomics received high praise from
maost owners, but the shift levers fall off.

Mor does Chevrolet intend o rest on its
laurgls. The 1983 5-10 now offers four-
wheel drive and an extended cab. Chewvy
will also unveil a dissal 5-10 for mid-"83.

The division’s new, smaller Blazer, as you
probably know, shares all the S-10's
basics, including its optional V6 engine.
This is currently the most potent power-
plant in the small pickup field. Ford. for
example, in its similar-sized new Ranger
series, offers only Fours, the most power-
ful of which lists 24 fewer horses.

Most owners chose the VB option over
the standard Four—80.6 percent—and
the majority were glad they did. The fuel
penalty with the V& came to about three
miles per gallon, both city and highway,
and even at that the VB logged 20.4/25.4,
which isn’t bad for any small pickup (but
nowhers near the EPA maxmum of 2839
mpyg for the 5-10 Four with stick).

Commenting on V6 engine perfor-
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A NATIONWIDE SURVEY BASED ON 2,361,548 OWNER-DRIVEN MILES
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mance, a New Hampshire materials
director told us, “The V& gives good
acceleration; 1 like the power-to-weight
ratio.” A California process technician
echoed, “The V& and four-speed give the
5-10 a bigger payload capacity and more
pulling power."”

An  [lincis industrial mechanic
beamed, "It a very snappy pickup and
very easy to drive—really a great town
runabout.” A California retail clerk ob-
served, '] think it"s basically & very good
idea to have a small truck with & V&
engine. It gives me nearly the same haul-
ing capacity as a big pickup, plus the pow-
er of a 5ix, but with the economy of a
small engine.” A Louisiana helicopter
pllot summed it up this way: "The VB is

POPULAR MECHANICS » DECEMBER | 782
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an ideal size engine. It combines perfor
mance and reliability with decent gas
mileage.” Fuel mileage and overall econ-

omy, in fact, ranked as the 5-10s best
liked features, especially with the 1.9-
litar Four.

Even so. we did note a few grumbles
from owners with automatic transmis-
slons.

A Texas electronics technician had this
to say: “Although [ have the VB, 1 wish it
had more power to get the automatic
going. Acceleration isn't up to snuff. nor
gas mileage either."” That opinion was
expressed even mora vociferously by
owners of the [suzu-supplied Four with
automatic, and resulted in this irony: 46.5
percent of our respondents listed econo-
my as a "specific like'' whils a dif-
ferent 11.5 percent put it down as a “'spe-

(Please turm to page 136}
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STEREOQ
Mitsubishi
System X-10

MONITOR
JVC CX-610U5

L}
\
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VIDEODISC g ey
Ploneer Laser Disc
WP- 1000

SWITCHBOX
Vitel Video Selector

VIDEOTAPE RECORDER
Zenith Video Director

ENTERTAINMENT CENTER
IN YOUR HOME
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BIG-SCREEN TV
NEC PJ-6000

M photos: Peter Teogor  Photisraphed af New York Vidoeo

Cur media room above shows some of the many items
that might go into your version. The big-screen TV

is focal point of such & room and the videotape recorder
iz almost a necessity. A videodisc machine makes a
fine addition. Games are popular and computers are
making a move. Don’t forget a switchbox or other such

arrangement o help when it's time to run all the cables.

POPULAR MECHANMICS = DECEMBER 1982

HOME VIDEO

You don't have to be a millionaire to
turn your den into a media room. Here
is how to hook up video, audio

and remote-controlled components.

BY NEIL SHAPIRO  eecrronics eoror

media room can bring a whole world of

exciting entertainment into your own
home. Setting up one of these rooms is a chal-
lenging but rewarding experience. [t can be fun,
too, choosing from the equipment on the market;
it's like being a kid in a candy store.

The heart of any media room is a big-screen
TV. Everything else is, more or less, an add-on to
this. It is the large, breathtaking image on the
big screen which brings a feeling of personal
involvermnent to the viewer. You're no longer just
a viewer when you watch a big-screen TV. You
become almost a participant in the action.

Here are some of the items you should include
in your media room. How they interconnect, and
the special space requirements and hardware
each requires will all influence the design of
YOUur room.

The big screen

Because it is the primary component of your
media room, choosing a big-screen TV should be
an exacting process. As mentioned in the story
following this one (PM Picks Best New Big-
Screen TVs), these sets are available in a wide
variety of sizes and types.

The most popular big screens are the one-
piece variety. These sets feature a curved screen
and relatively high brightness levels. And they
don't take up quite as much space as the two-
piece units do.

If, however, you have the space for a two-
piece set, you might enjoy the larger picture
these sets can give you. Thers are even ceiling-
mounted units, but they cost mare. In these
maodels, the projector, which is mounted on the
ceiling, fires its TV image at a huge wall screen
—up to 100 inches measured diagonally.

Seating and lighting are the main consider-
ations when designing a room'to fit around one
of these video behemoths. All projection TVs
show some image deterioration to viewers who
ara seated off to one side of the screen. So plan a
seating layout where as many seats as possible
face the screen directly.

None of the big-screen sets are as bright as
even a regular 25-inch TV, but the one-piece
units are usually the brightest. The two-piece
units, with their giant screens, spread their light
over a larger area and, 50, are even dimmer. In
designing your room, avoeid any type of lighting
which will shine or reflect directly on the screen,
This includes windows. Many media rooms
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Getting It All

Inputs and outputs on the back of the switchbox (front is shown on
page 86} allow all connections to be made with a minimum of cable
tangle, All devices connect to their own line (note that videotape
recorder is attached twice for input and output). Once it's set up,
yvou can switch all signal sources between your main TV and tape
recorder, or record ane program while watching something alse.

.
»

£

TELEVISION

-

SWITCHBOX

a window trans-
lucent drapes that faced
the big screen. This doesn’t

mean you'll have to watch your TV in
total darkness. In fact, many one-piece
sets allow just about normal room light-
ing. Just make sure the lighting is
ambient in nature—szsubtle, no glare.

Record or play

Once you have a big-screen TV to
create a theater-like atmosphere, you'll
probably want to watch movies. Set-
tling back in your own home with a
bowl of popoomn and an Acaderny
Award winner playing on the big set
more than compensates for having to
watch TV commercials in gigantic pro-
portions.

A videotape recorder (VTR) is your
next priority. And if you want to go the
whole route, a videodisc machine is cer-
tainly a welcome addition to any anter-
tainment center. Both units let you con-
trol your own video scheduls, so you
can watch whatever you want, without

B

8

VIDED GAME

depending on local or network pro-
gramming.

A VTR can record from your TV and
play back its own tapes and prere-
corded tapes. There are two formats—
Beta and VHS. You should base your
tures and the deal you can make. Both
formats are good, but they wen't play
sach other's tapes.

Some of the featres found on most
VTRs these days nclude pause, fast
forward, reverse and slow motion. Oth-
er features, such as full remote, audio
dubbing and programmability, are
what set one VTR apart from another.
Of these options, programmability is
the most importam; it allows you to
record a TV show when you're not
home. The best programmables let you
record three to five programs during a
{usually) two-week period. Full remaote
allows you to control nearly all your
VTR's functions from your easy chair.
Dubbing enables you to add sound to
your tapes—particularly useful if you
make your own tapes of events.

N\
HOME COMPUTER

%,
VIDEODISC PLAYER

And to make your own video movies,
you might want to add a video camera.
For most home VTRs, you'll be limited
to shooting indoor events. But if you
buy a more expensive portabls VTR,
you'll get a carry-along power supply
and taping mechanism that's separate
from the stay-al-home tuner section.
Then you'll be able te tape Little
League games, vacations and more.

None of the new videodisc machines
can record. But it is far cheaper to build
a library of prerecorded movies on disc
than on tape.

There are now two competing vid-
eodisc formats. One is the laser-type:
the other is CED (capacitance electronic
disc). A third, called VHD, has been in
the wings so long there is some doubt
as to whether It will be released. The
laser-type is more versatile, but the
CED machine is cheaper, and it's start-
ing to catch up with the laser's
advanced technology.

You can buy a stripped-down CED
machine, which is basically just a new

{Pleago rurn o page 111}
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Kings Novabeain Model One is a fwo-
piece unit. [t features a 64 2-foot
screen, digital tening, 83 chanoels
it has four inputs {tweo for video,

twe for audio) and remoere control

A new breed ol television receiver
—the large-screen TV (or LST

for short ) —is getting bigoger and better
every day. If you want a movie theatar
ook, it's yours, But be forewarmed: The
pricetaq can be as enormous as the
screen. Plan on spending anywhere
from 2,000 1w 55,000 per

I'here are three types of hig-screen
TVs available. The first, and oldest,
design 15 the two-plece system. It con
sists of a coffee-table-siyle projector and
a separate screen. Unless it's ceilling
mounted, this kind of system Lakes up
the most space, and i1s usually recom
mendead for larger rooms. Screens of
this type have the greatest variety of
sizes; they range from 4 1o 10 fest, mea-
sured diagonally. Generally, a two-piece
LST will be less expensive than the

HOME VIDEO 5 ) §

big-time expense. But if youre c E E

planning a media room, it's indispensable.

BY DAWN GORDON
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HOME VIDEO

Popping frs rop (right) is cthe Zenith
SN-4545P TV, A rear-profection, 45-inch
screen disappears into the cabinet
when the set [s off {above), Part of
Zenith’s Space Command series. it has
a remote-contnol handheld transmitter
(shown at top) that can be used az a rol-
ephone to answer phone calls withour
missing & crucial third-down play.

= — -

PM photos: Bill Ashe

other types due to its relatively simple
design. The average price for a two-
piecer is $3,000

The second type of LST is the one-
piece system. On these models, the pro-
jector and screen are housed in the
same cabinet. The unit projects the pic-
ture onto a mirror, which refleas the
image up and onto a screan. These
units require much less space than the
two-piece systems because the screen
and projector are in one housing, and
because the screens are smaller—usu-
ally 50 1o 72 inches, measured diago-
nally. Prices for these units range from
$3,300 10 around $4,000.

The last and most recently intro-
duced type of LST is 1k 2 rear-projection
system. It's similar in design to the sin-
gle-piece design. But instead of reflect-
ing the picture onto a curved screern.
the image is projected from the rear of
the unit through a Fresnel screen. This
type of LST takes up the least amount

L

T

ZENITH SN-45335PF

of room, because there are no Mirmars,
the cabinet is slim and the screen is
usually 45 inches, Prices are compara-
ble to, or slightly higher than, the one-
piece L5Ts.

Where it goes

Like purchasing any other piece of
fumiture, you have to plan where
you're going to put your new LST.
Unlike aesthetic considerations that

dictate furniture placement, large-
screen TV positioning will depend on
other factors. No matter what type of
LST you buy, it should be placed away
from sunlight or other extraneous light
sources. LSTs aren't as bright as con-
ventional TV setz, so glare tends to

wash out the picture, as well as reduce
your viewing angle. Of course, place-
ment will involve your seating plan,
toe. So remember that your seating dis-
tance should be twice the screen size
measured diagonally. For example, if
you have a 6-foot diagonal screen, you
should sit at least 12 feet away.

Read the numbers

Two specifications you should know
about are light output and viewing
angle. The light output is measured in
footlamberts, This spec isn't an indica-
tion of how much light the projector
produces, but of how much light actual-
Iy reaches you from the screen in a true
reom environment. As you might ex-
pect, the larger the screen, the smaller
the footlambert figure. If you have to
decide between two similar LSTs,
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NOVABE AM
10 FOOT

Novabearn s mrode!
with ll-foot screen
i3 & rwo-plece wmie
which, optionally, al-

Iows projector (left) to
be mounted on rhe ceii-
ing. Picneer's L5-501
(right) is 8 one-pioce unit with a8 50-inch screen. The all-electronic tun
ing gives you 83 channels and features six inputs, three each for video
and audio. The picture is bright at 120 footlamberts (manufacturer's
specification). Mitsubishi MGA V5-515 (befow! sports & con-
temporary-looking cabinet and optional shelves. This one-piece unit
has a 50-inch screen and is cable-ready 1o receive 105 channels

PIONEER
LE-501

MITSUBISHI MGA V3-515

choose the one with the higher footlam-
bert rating. Most 4-foot wunits (50
inches) have a figure of 120 footlam-
barts. The 6-foot LSTs range from 50 to
80 footlamberts. Believe it or not, this is
quite bright; most screens in movie the-
aters reflect only about 14 1w 16 foot-
lamberts.

Some L5Ts don't use a curved (high-
gain) screen; they project the image
directly onto a wall or a flat screen.
These units have a lower footlambent
rating, but they have a much greater
viewing angle. The viewing angle is the
LST's ability to produce similar bright-
ness off the screen axis for viewers
seated to one side of the screen. Make
sure that the model you buy has at least
a 90° viewing angle. This way, the
whole family can enjoy the show with-
out craning their necks toward the
SCTEEn.

If you're going to shell out $3,500 for
a large-screen TV, it should have plenty

POPULAR MECHANICS = DECEMBER 1982

MITSURBISHI MG A
Vi-510UD

The MGA V3-520UD fhom
Mitsubishi features a 50-inch
screen as a part of its cne-plece
design. [t offers remote control, as
wall 22 a video and an audio input.

of features to warrant the expenditure.
Here's a list of what to look for.

B Wireless remote control: Almost ev-
ery LST has this feature. After all, if you
can buy a $350 12-inch color TV with

remote control, thesse monster sets
should have it as well.

B Digital cable-ready tuning: This is
definitely a worthwhile feature. Cable
i= already available in millions of
homes, and it's expected to grow to
huge proportions in the next few years.
Most TVs with electronic pushbutton

(Please turn to page 138]
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Atlantis from limag

s starns . Pl ome i e Adtar versing

New cartridges really put these machines
through their video paces. The video et a2l b
arcade is closer to home than ever.

- RE
HW:DI3DD
BY NEIL SHAPIRQ  eecronecs emimor s:2003
Bi ]
RETANlan
I his is the age of video games. The clear. glassy e M ¢ : :
laying fields and coruscating colors of imagi- - Master (s Activision's combo of goo
nm r?“s?:"].?“ E --armtudﬂ?-sgidw atmmﬁg; -<'1|'l.':llilll' aciion and SIraleail IJI’d.‘JHHJH‘
the dirt and grass baseball diamond was to yester- ~
day's sandlotters. COLECO COLECOVISION
There are so many of the most popular machines .
—the Atari Video Computer System, Mattel's Intel- i QO
livision, Magnavox’s Odyssey 2 and the new Coleco _— o e o WL

antry, Colecovision—that many companies are
springing up that do nothing but design and market
games on cartridges that fit one or more of

these four systems. And some of

these companies are getting
more action out of their car- 'i" <

tridges than the people who - e ﬂ o "
invented the video games il . el
themselves. Right now, the . A %4
market is booming for car- - _— .
tridges that fit the Atari sys- —
tem. We took a look at some
new games from companies like
Activision, Parker Brothers, Data
Age and Imagic that all make the
Atari system a wild machine.
Star Master, from Activision, is the
most strategically sophisticated of all.
Pictured at right, it uses two screen viaws.
Atlantis, from lmagic, takes the Atari
system to new heights of fast, high-resclution
animation.
And the market has a new twist: Mattel will
soon be supplying cartridges for Atari and Coleco
systems, as well as for their own. Coleco, in turn, plans
the same. (See this month's PM Electronics Monitor
for more hints on choosing one of these systems.)
One thing is certain. If you own a video game, you Donkey Kong from Coleco is indistin-
ain"t seen nothin’ yet! [, | guishable from the real arcade version.
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Frogger s Farker Brothers' hilarious er

FrY Ao fhE mareer

COdyséey 2 system from Magnavex (right)
doesn [ have as soplusticared graphics

s cihers, but keyboard adds interes:

The Atard VES (below) is marker ivader
While graphics sren't as breathtaking as
on Marttel or Coleco, many new caompanies
supply cartridges that make it come close

ATARI VIDEQO

COMPUTERSYSTEM
= S
] N 4 ] ‘
T sse—pus \
L =
o

Quest for the Rings from Magnevex fias

ratne board and pieces for Odvssey

MAGNAVOX ODYSSEY 2

MATTEL INTELLIVISION

Colecovision (left) is 5 new system that features astonishing
graphics that are as good as arcade. Intellivision from Marte!
(abowve) has excellent graphics. now surpassed only by Coleco.

op version. Fans of Evil Otto, rejoice!
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Astrosmash from Mattal for Intellivision
features very colarful, quick anfmation,

Star Strike for [ntellivision is Mattol's
way of letting you be a world-saver.

!




Great ideas for weekend p

f you had 1o sum up—in a word—the

appeal of working in the shop, it
might well be “satisfaction.” It comes
from the enjoyment of making something
you really want, and it beats having to
settle for what you can find in a store.
Satisfaction also comes from the chal
lenge of problem-solving and pride of
craftsmanship. Most workshoppers will
agree that while building projects for the

Tools To Make
For Your Shop

rojects from PM readers.

home is satisfying, building tems for ypour
own shop is the super trip.

Some tools let you do things you never
thought you could, and dream up projects
you might never have imagined. Others
ease drudgery, improve acCuracy, or are
just plain fun to make.

Many PM readers/craftsmen like to
share their tool designs with others, Here
are some of their best ideas.

The measurement from the center of
the back pivot post to the scriber’s
center equals half the oval’s length;
from front pest center to scriber cen-
ter distance equals half its width.

1 OVAL SCRIBING
TRAMMEL/COMPASS

Thsnldpnnci!,stringaudhmdmﬂ.hud
for scribing dreles and curves is just
too Inaccurate for craftsmen who want to
do quality work—and drawing a symmet-
rical oval with that method is just ahout
impossible. This homemade scribing
rrammel uses a 26-in. aluminum bar sup-
ported on sliding pivot posts to guide a
pencil ar scribing tool for ovals measuring
up w 52 in. along the major axis. By slid-
ing the forward post out of the way and
immobilizing the rear post with the com-
pass locks, it will scribe a circle with a
diameter up to 52 in. The trammel can be
used to make templates for tabletops and

{Please turm to page 131)

MATERIALS LIST—TRAMMEL
No Ehnlllh!uﬁ!hmh—]
T 1 L& B% ¥ 10 birch plywood (bass)

1 ¥ 2 % 2'%° birch {scribe holder]®

e}

e x 3 @ 3% hamdboand {oom-
pass ock)

fhe x 34 ¥ 1% hardboard (guide
slide}

Y W 4% * 4% hardboard (guide
PELAINaTr

1
g % 1 % 17 hardboard (past cap)
Bl 107 rubber tread (sub-base)
g ¥ Ve W 247 aluminum bar
Vasdia, * 47 lagecrew
1"-0.4. brass washor
114" 0.d, bumes washar
L4-20 % 17 thumbscrees
Ya-20 * 47 rh machine scoew
1% Noo 10 rh wood sCree
T4" Mo, 10 fh wood screw
34" No. 10 fh wood screw
Misc.: Wood glue. cove base adhesive. 17 brads.
*Mote: Part assembilsd from two pieces of 127 siock.

T 0 = monh@E

DN i) & B N Bl

MEFOSDET N —

T 3/168".DEEP x
v B WIDE DADO IN
8 12" STOCK;
B GLUE PIECES
_ i) E & TOGETHER TO
i =¥ = FORM 3/8"-
Tz T1  EaaseAos
L OF
COUNTERSINK PAATS B AND C)
[ ALL SCREWS ™ I
: 34" WIDE -
sL0T \;@, | sLOT 3{;

COMP,

LOCK- F

12 REQD,,
AT

ONE
EACH ENDY

L EACH
sa.=1/2" "
8 x 1/ e A\
p  DIA HOLE-] el ..
[]
174" DIA. -] H
L]
" T
5/167-DIA. 1 »
PENCIL —¥An
'l
rl :!! n

SECTION THROUGH
©  SCRIBE KNOB

EACH SQ.= /27

i3 3.

SECTION THROUGH
PIVOT POST

-

|

[ 0
1427 n 450

E/1E™-DIA.
HOLE BEVEL

COUNTERSINK
SECTION THROUGH
SCRIBE HOLDER
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£ HAND SCRAPER

n ald handsaw may be too wormn for
cutting wood, but you don't have to
let such excellent steel go to waste. A
3% 3-in. section of an old saw was cut
with metal snips to make a blade for this
scraper, It has three straight edges that
reduce the frequancy of sharpening and a
fourth toothed edge that's great for reduc-
ing stubborn paint and varnish to tiny
flakes. With the oversized knob mounted
near the business and, exernt great down-
ward pressure and use the scraper with
push/pull strakes. Turn the knab and loos-
an the carriage baolt in the shaft nut; rotate
the blade to bring a fresh edge into posi-
tion. The handle and knob were lathe-
tumed Other parts are at hardware
stores.— Robert Bessmer

ol

MATERIALS LIST—HAND SCRAPER

. Sioe and {use)
1 2% ia. = §° birch/maple (knab)

§
3

1 1'% -dim. % 7" hirch/maple (han-
dibi)

Fs aom B om B birchvinaple {Dimde
hio ldborsl

| L dia. * 37 steel rod

1 YTid. x ¥ = 1 dha. shaft put

| Y ¥ 1-dia brss pipe cap ferrule

1 3 ¥ 3" plece fram ald handsay
{blade)

Z 20 hex nut

| Yia-18 hex ot

I %ia = & carmiage baft

I hedium screw oye {hanger)

1 Y4-20 = 347 fh machine screw
.2 Epoxy, wood finish.

El"“"-'—ﬂ- SmEE N @

Deep, lathe-tumed rings in the handle H
give positive grip for push/pull strokes.

ALLOW S5€

2 12—

..r""! &
r i
l.f -

g SR gy i R S S . o

! ]
H 318”014, HOLES
(SCREW WILL
TAF)

TAP BIE18
THREADS

12"-DlA.
HOLE

FILE
SIDES

TAPER FROM
1-1/2 TO 17
LATHE-TURN
DEEP RINGS

174" WASHER [2 REQD.)
STOP-3/4 x 31/2 2 B”

HOLO-DOWN Chbs—
Y x 7T DAl

1-1/6" NO, 10 FH BCREW
BASE—/4 x 8 x BT

LEG-3/4 x 34 x "
{2 REQD.)

BLADE HOLDER
ETERE 3

1/4-20 = 2° WINGNUT
2 REQD.}

HOLES OFF CENTER

s
s

1-1/Z" ND. 10
i Fi SCH'EHH'
bl DOUBLE- \\. { 2 REQD.
k] ECGED 1/4-20 x 2 RH MACHINE

HAIL RAZOR BLADE  BOLT (2 REQD.)

LY Ly

2-14%

174 =
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2 BALSA SLICER

is balsa slicer, which can be made
from %s-in. pine or hardwood, is a
boon to modelmakers. It's used the same
way you'd use a table saw for ripping.
Just set the sliding stop to the cormect
width, using measurement marks on the
base, and lock it in place with the wing-
nuts. Set the hold-down cam for the balsa
thickness and push the stock toward the
blade.
Use a push stick to avoid injury as you
complate the cut.—JSames O Brien
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The stop block on this tool adjusts precisely for repeated crossculs on & table saw. The
_erﬂmhamwmmmrmmacﬂwﬂhnmw.

& MITER STOP

rosscutting long stock on a table saw

can be a clumsy operation. Since

you must never use the miter gauge and

rip fence simultanecusly, duplicating a

single length accurately is slow because

each piece must be marked and lined up
carefully with the saw hlade.

This homemade miter stop overcomes
these problems and offers other benefits,
ag weall. Since the base mowves, there is no
drag on the pisce being sawed. The stop
block enables you to make a single setting
to repeat same-length cuts. It is hinged
to flip conveniently out of the way, so0 you
can trim a8 rough e#nd square and then
replace the stop block without needing to
reset it. Large marks on the base indicat-
ing inches make it possible to cut approx-
imate lengths quickly so they'll fit conwve-

e i L
= - o T
S i :I'—"‘ = et e

After cutting off half of one leaf. squeeze
the hinge back gently to open it to 80°.

FASTEN MAIL PINS L  GRIND BULLET

EHAPE OM EMD

KERF CUTS
1/4-20
THREADS

DETAIL-NUT F

USE NO. 7 BIT, BORE 7/8° DEEP;
CUT 1/4-20 THREADS; SPACE AT 1/2°0.C
-l'l-'lff"! “1\ r—#"-"‘l
i i I ] o
+—eolo| |2
: g
- ¥ T
+ H 76 1.Fr:j
1 P 3
VB KERF  ——23 34— 116" DIA. HOLE

DETAIL-BACKSTOR & DETAIL-5TOP BLOCKS B AND C

Assembie stop block after epoxying pins
end hanger bolt into smaller block.
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niently betwean the stop and blade for
finish cuts. Marks indicating fractions of
inches on the back stop allow you to posi-
tion the stop precisely without using a rul-
er. Since the back stop supports the stock
up to the saw kerf, cuts are cleanar.
Cut a piece of % hardwood to size for
the back stop, then cut & kerf into the top
edge as indicated in the plan. Bore a
sarias of biind holes in the back face, as
shown. These holes need to be threaded
only up to the kerf, but extra depth gives
clearance for tapered lead end of tap.

i\
- %, "
o, B,

L

The edge of this saw guide falls exactly at the blade kerf to save you from measuring
twice—onoe for your cuiting mark and again for the position of the straightedge.

Spread contact cement on bottom of 3-in.
guide strip and 1% in. from base edge.

Keep the glued faces apart with blocks.
Remove one at & time to positdon strip.
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MATERIALS LIST—MITER STOP

Key No. Skee snd description {use)
1 1V¥e ® 2 x 214" hardwood (back

stop)

1 i%he ¥ 2 % 24" hardwood {stop
block part]

1 148 X |% x 2° hardwood (stop
block pait)

1 Lo 11 % 23%° lausn plywod
[ basa]

1 18" hardwood, thickness, width to
suit (xlda)

m o 0 @ =

Glue and nail the backstop to a piece of

Yein. plywood. Use your regular miter
gauge set to 90° 1o trim the and of the

-
oty
ny. .

L ¥
]

CLAMP GUIDE TO WORKPIECE
WITH TWO C-CLAMPS
1~ -
SAW BLADE -1
A
4
ALIGN /4 PLYWOOD
THIS 86” LONG:
EDGE OF  JOIN PARTS
cuT GUIDE TD  WITH
OFF CUTTIMNG CONTACT
WASTE MARK CEMENT

Guide saw against J-in. strip 1o tim the
base and set guide exactly for your saw.

1%dia. = TAe dowel [nut)

Taat-ld X T4 -dla washer

34 = 4" hanger bok

3" common nail with hesd cut off
{guida pin}

Brainerd No. B200XC 2 x 3"

= E G
Bl wet Pojpomes

L]
=]

hinge
K 2 34" No. B fh sorew
L 1 Ya-20 ® 11" thumbscrew
M 24" box natls
Mise Epoxy, wood glue, masking taps.

assembly true. Cut a hardwood strip to
size for a slip fit in the saw table's miter-
(Pisase turm to page 131}

5 SAW GUIDE

is straightedge guide for & portable

saw is really worthwhile, It slimi-
nates the nuisance of back-setting the
typical straightedge guide to allow for the
distance batween the blade and the edge
of the base plate. But more than that,
using it properly will guarantee straight
cuts precisely on the cutting mark. The
guide also helps to minimize surface chip-
ping on crosacuts becauss the adge bears
down on the kerf lina,

The guide is constructed from lauan
plywood to minimize coet. Start with a
panel 14 % 96-in. Cut off a 3-in. strip from
the long side of the panel. Glue it to the
remaining piece with contact cement, 1%
in, fram the edge. This creates a clamping
ledge in the event that the saw’s motor
housing is wo low to clear the clamps
when they're positioned on the 3-in.
strip.

Flace the left side of the saw shoe
against the edge of the 3-in. strip and
use it for & guide as you trim off the
stock to the right of the blade. This will
tailor the guide base to your paricular
SAW.

To use the guide, place the newly cut
edge on your workplece aligned with the
cutting marks and secure it with two C-
clamps.

If 8 workplece Is too namow to hold
with clamps, use a scrap of wood the
same thickness as the work and drive sev-
eral small fnishing nails through the
guide base and into the work, Allow the
saw blade to reach full speed before start-
ing your cut and guide the shos on the
adge of the 3-in. raised strip.

Ome point to consider: The guids will
be affective only with a blade of the same
thickness as the one you used to make tha
guide.

If you change to a thinner blade, align-
ing the guide adge with cutting marks on
the workpiece will result in a cut outside
the marks. A thicker blade will cut into
the guide and produce a cut inside the
marks.

For smaller jobs, you may wish to make
a second guide. A 4-fi. model of similar
design will come in handy — Kenichi
Sakumote and F.H. Louden

a7



Master Craftsman’s

Five great jigs designed by a framing expert
that you can make and use in your shop.

When | began making frames for
the prints and photographs col-
lected over the years, | used very
few tools: a 10-in. table saw, a 4-

- -

BY ADOLPH J. MAIER JR.

in. jointer, a shaper with about 30
cutters, a vacuum cleaner and
some small accessories. Gradual-
ly, I designed and built additional

first item that 1 built was 8 miter

jig. This aid ensures that frame mem-
bers are mitered accurately on a table
saw, 5o they will come together in a per-
fect joint. The jig consists of a base, two
aluminum angle guides carefully posi-
tioned at 45° angles from the saw blade,
and two clamping mechanisms that hold
the molding being cut against the alumi-
num angles. This method of securing the
molding as it passes through the saw
blade eliminates stock drift and ensures
its receiving an accurate 45° miter cut.
Each of the identical clamping mecha-
nisms for the aluminum angle guides con-
sists of & clamping block that appliss aven
pressure to hold the molding against the
aluminum angle, a spring tension clamp
which works with a lever action to apply
tension on the clamping block, and &
clamp slide on which one end of a spring
from the spring tension clamp is fas-
tened.
To build the miter jig, first cut the Ye-in.
plywood or particleboard base. Two

8

guides of flat bar stock or hardwood,
which are attached to the base, should fit
snugly in the miter gauge grooves of the
table saw. They should slide without
binding.

Before locating the aluminum angle
guides, make a 5-in. saw cut centered on
the base. Then turm off the saw. With a
carpenter's square placed flat against the
blade but not in line with the (set) teeth,
usé a sharp, 4H pencil to draw a line from
the end of the cut to the back of the base.
Butt the long edges of two 45°90° trhian-
gles over the centerline (see photo) and
taps them firmly in place. Then, tape the
aluminum angle against the short edges
of the triangles. Bore pilot holes and fas-
ten the angles in pace with screws.

Use metal shears to cut out tha 26-ga.
steal slide hold; a hacksaw will cut Ve-in.
bar stock for the clamp slide and spring
tension clamp. Cut the wood parts.

You can bend the slide hold to shape
with it clamped batwean two hardwood
blocks (of the same size) held in & machin-

M phatos, prototype construction. Rosanis Capaiosio

MITER JIG HELPS MAKE PERFECT JOINTS

items to do the job faster and
more accurately. Following are
useful aids that have evolved as
my work has progressed.

The miter fig (left) aids in mitering frame
molding accurately, The jig's spring clamp
applies tension to the sliding holding
block to secure molding for the cut. To
position the jig’s aluminum angle guides
fabave), abut the long edges of two accu-
rate 45%90° triangles over the bhase con-
terline. Tape them firmly in place; then
tape guides as shown. For clarity, the
blade guard is removed in the photos,

ist's vise. One ¥ X 4 X 5in block should
have a Vi > 1Vein.-wide center groove,
On the second block, center and tempo-
rarily tape in place the ¥ *X Y-in. flat
stock used in the clamp slide.

Bend the angles that hold the spring
tension clamp to the basa by clamping the
stock vertically in the vise—shorter leg of
tha angle in the wvise—up to the bend
point. Apply pressure with a wood block
to make the band.

Assemble the spring tension clamps as
wall as the clamp slides and wood blocks.
Locate the components on the jig base.
Sacure the clamp slide with the slide hald.
Secure the spring tension clamp. Install
the screan door spring.

To cut moldings, [ have found it best to
cut the frame molding to approximate
length before making the miter cuts.

1 make the first miter cut on the right
{short aluminum angle) side. | measure
and make the second cut on the left side.
This longer angle lats me clamp a stop for
cutting duplicate lengths on it

POPULAR MECHAMICS = DECEMBER 1987



Picture Framing Secrets

5" SaW CL
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CLAMP
SLIDE
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You can easily tum salvaged molding rem-
nants into useful picture frames.

Simply cut a rabbet along the length of
one edge, and you have piciure frame
molding that's ready to be cut to length,
Most of the time, you'll want to rabbet the
thicker portion of the molding, so the
frame tapers outward (see top drawing at
right).

In situations where you wat to position
the thicker portion of the molding out-
ward, and the other edge isn't thick
enough for a rabbet, you can form a rabbet
by gluing to the back of the molding a V-
in.-thick strip of matching wood, set back
Y in. from the inside edge (see bottom
drawing). The outer edge of this strip can
be elther fush with the melding or project

Fhoto framed with base molding shows
rabbet baing cut on creular saw. Final
feading is done with pusher stick.

beyand it If you wanl o add an exira
dimension.

Even purchasing new molding of suit-
able size and shape and converting it to
picture molding will help to reduce frame
cost.—Walter E. Burton

] (2 REQD.
PARTICLEEDARD 1 AEDD | SPACE TO FIT FASTEN \'\“TH
IN SAlN TARLE L WO B EH
—— GAOOWVES WD SCREWS
- - g REGD.)
TEx 1 00w
%’ ALLINDM ANGLE
[ ] Frames SECTION VIEWS
From Moiding BASE CAP
'I.IOI.EHN_LG GLASS

LN

s

F | ¥,
aemove = P 14" OR ORE
SHADEE SECTION 19

THIRNER MOLDING EDGE OUTWARD

aUE  a BASE CAP MOLDING
" GLASS
J E
- l - I-:_..,._ = mm—
1_'_\ ] LATTICE
14" SAHIMLINE bt B

THINMER MOLDING EDGE INWARD
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RIP GUIDE
AIDS CUTTING

is guide lets you rip several pieces of

stock to exactly the same width on a

table saw. Molding from one piece can be

used with moliding that is made from
another.

The guida is made of a wood block that
fits snugly into the miter-gauge groove; a
movable, dimensioned crosspiece with a
guide pad of plastic-laminate-faced hard-
board abuts the work, while hardwood
blocks on both sides of the crosspiece
guide it.

You can set the crosspiece to the width
of the molding desired and lock it in place
by tightening the wingnut. After securing
tha guide from the bottom with a steal
bar, carefully apply an epaxy adhesive fil-
let 1o the wingnut's balt to lock it.

To make a cut, place the side of the
board against the guide pad. Then mowve
the fence firmly against the other side of
the board. Back the fence away very
slightly with the micro adjusting knob, so
tha board mowves frealy, and lock the fence
in place. When the cut is compiets, move
the fence away and repeat the opera-
tion.

v

to produce a molding of the desired width, Adjust the rp fence so

work butts ageinst the laminated guide pad, yet still is able to move frealy.

The standard method of ripping multiple
pieces to the same width requires a push
stick and antikickback-finger device.

Using spring tension, the hold-down and
hold-in secure a frame strip in place for
safe cutting on & shaper.

100

Set the rip
the
WM P x 2w IT
Yox D x 8 JL TG HARDWOGD
H RO OO0 '1‘ 12 REQD.H

ADD EPDXY
FILLET TO
KEEF BOLY
FROM TURMING ™~

T 16 x 12 e 41
STEEL EAR

Adx 22 B7
e WA R OO0 D

112 NO. 8

WooD SCREW
4 REQDLY

; 38" WO, B FH
\, WOOD SCREWS

18 % 2 = 5 HARDBOARD
WITH. PLASTIC
LAMINATE FACE

RIP GUIDE

l casters keep wood strips in place

while they're being cut on the shaper
The hold-in rests flet on the shaper table
and is held in place with clamps. Attach
the hold-down to two 4X4-in. slotted
anglas with halts and wingnuts. In turn,
fasten the angles to the shaper fence with
the bolts that came with the tool; or use
1-in.-long screws. On some models, you
may hawve to add washers on these fasten-
ors o raise the hold-down so it clears tha
shaper fence.

The slots in the brackets of the hold-
down let you adjust it horizontally or ver-
tically, To raise the hold-in, add a shim
under it.

The holders are blocks of hardwood
with rubber caster wheels. The wheels

5 hold-down and hold-in on rubber

are cold-riveted to steel plates which are
mortised into the wood block. A simple
template (see photo, page 101) guides the
router in cutting these mortises. A spring
installed in the block at a 7%" angle and
attachad to the casters causes them to
prags againet the work as it passes
through the shaper. After you have bored
holes for the springs, a straightened
paper clip with a small hook shaped at
one end can grasp the spring and guide it
in place through the hole. The free end of
the spring is secured by a steel angle
installed in the wood block.

To use the holders, position them so the
wood strip being cut stretches the springs
about Y& in, Push the work past the cutter,
using a push stick. When the end of the
strip armives at the rubber wheels, move
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to the opposite side of the shaper and pull
the strip completely through, exerting
pressure in the direction of the fence to
keeap the strip from moving away and dis-
torting the cut. Usually, the last faw
inches are distorted a bit. Allow for this
by working with slightly owverlength
pieces and planning to cut them off wihen
you make miter cuts.

Plywood fig guides router with 5-in.-dia.
bage and Y-in.-dia. mortise cutter ag it
plows mortises for caster plates. Alter jig
dimensions to suit router shoe.

FASTER
GLASS CUTTING

iz glass cutting setup rivals the com-
mercial rigs on the markst. The cutter
runs in a guide channel that is attached 1o
a plywood cutting board. The guide chan-
nel lets you make a clean stroka with the
Cutter,

The base of the cutter is an oak block
with a 1% 2%-in. center opening. The cut-
ter rides on two pairs of ball bearings,
each pair located on an axie installed in an
axle block. The ball bearings [ used were
taken from old hand tools, such as screw
guns and drills, The tool handie is made
of flat bar stock bant in & metalworking
vise and fastened over the rear axle block:
an oak grip secured with contact cement
than fits within the handie.

An angle secured over the front axle
block contains an eyebolt and wingnut.
The eyebolt is connected to the center by

{Ploase turn to page 132)

]

lass on the cutting board and
under guide channel Cutter is moved
from top to bottom in one clean stroke.
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CreateYour Own

Bring back those nostalgic
sounds with a mini-calliope
built of at-hand materials.

BY GEORGE CAMPBELL

Circus Music

f the haunting sounds of the circus
bring back happy childhood memo-
ries, or if you have a budding musician
in the family, a miniature calliope could
be the perfect shop project for you. This
little pipe organ, made from readily
available materials, whistles with air
from hair dryers built into the cabinet,
Although the project seems compli-
cated, many of the components are
identical, so laying out and cutting
parts isn't a5 tima-consuming as you
might expect. Building the calliope
should take about 40 hours.
To begin, cut the cabinet
and wind-chest compo-

nents—parts A through G, T and U
(see the materials list at the end of
this story). Bore pilot holes for all
screws connecting the cabinet parts
with a No. 6 bit. Counterbore all pilot
holes with a %-in. bit to receive the
plugs (V). Then lay out and bore guide
holes in the keyboard base (E} and the
rocker support (1),

A drill press or drill guide for your
partable drill is a must for accuracy.
Clamp together the top and bottom
pieces of the wind chest (pans L and
N} and bore themn simultanecusly so
the holes will align. Use a depth stop
to prevent boring through the bottom
board. If you don't have a radial drill
press or one with an adjustable table,
bore the angled holes in the rocker
support by using shims under the
workpiece to establish the correct &'
angle.

Make a trial assembly of the chest
Once everything fits properly, sand
and finish the cabinet and the
screw hole plugs (V). | applied
mahogany stain and finished the
piece with varnish. When dry.
remove wind chest, kevboard
back (G), music rack (), rocker
support {1} and its cover (K

Mext, prepare the key-
board, Rip “w-in. strips from
the type wood used for the

{Please tum to page 104]
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CREATE CIRCUS MUSIC
(Continued from pags 102)

cahinet. Cut white keys (pans X;, X,
¥, and ¥;). Cut the black keys (Y) from
'z-in. molding stock. Bore pivot holes as
accurately as possible through the sides
of the keys, Then bore '4-in. holes on
the undersides of the keys for the guide
pins (Z}. Bore a %=-in. dimple at the
back of sach key.

Sand all the keys smooth, removing a
total of about Y4z in. from the width of
each key to ensure proper clearance
between them when theyre in place.
Install the guide pins and apply several
coats of spray paint 1o the keys.

When the keys have dried., insert

PU

Cut no mare than % in. from the dowels
used for flue stoppers. The flat plane
forces air out through the sound hols.

If yvou don’t have 8 band saw, use a
table-mounted saber saw to cut Keys.
Good keyboard action requires accuracy.

oy

THIHL
LI

With the keyboard on the pivet rod and
the wind chest and blowers [n place, the
keyboard must be leveled with adjust-
mants fo the guide holes.

14

When you cut the scund holes, try to cut
slighty inside the layour marks, then file
to create parfoctly sized aporfures.

Round holes bored near the botiom of
vach pipe let air enter when keys are
depressed. The Yis+in. holes may have to
be enlarged if pips tonas are weak.

ey

A

Assembled wind chest is shown
above with the lines for air-
rolease assemblios threaded

through nylan tubing guides.

Rig the lines from the air-releass assem-

blies to the rockers using crimped split
shots o maintain correct tension.

The flue plug, flue stopper and
cork above are shown outside
the pipe, parallel to cormect
positions within the tube.

The Aue pliugs at the laft are
used to fune the pipes. Four
different sizes are neaded to
fit the varying pipe diameters.

With the pipes inserted, the
air-relsase assombiies

are shown (below) with the falt
pads in place over air holes.

them through the keyboard back in
order. Insert the pivot rod (BB) through
the holes in the sides of the keys, slip-
ping a felt washer onto the rod between
each pair of keys. Between keys 12 and
13 (notes B and C), insert the center
pivat support (CC). Attach the two end
supparts {(DD2) and secure the assem-
bly with the pivot rod nuts.

Attach a length of foam weather-
stripping (EE) to the keyboard base and
install the keyboard. Check that all keys
maove freely and make adjustments to
the elongated guide holes where
needad.

After the keyboard is set, install the
two blowers (WW) in the cabinet. The
Ganeral Elactric hair dryers used in this
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project are a common item in second-
hand stores, but if you can't find that
type, similar units or commercial blow-
ers will work. Make sure the blowers
You use anrg quiet.

Disconnect and remove the heating
elements from the hairdryers. Hook up
wiring through the switch (Y'Y, see wir-
ing diagram, page 114). Bring power
cord wire through the ¥:-in. hole in the
panel {B). Knet the wire on the inside of
the hole 1o prevent strain on the con-

nections. Use solderless connectors on
all twist connections and cover them
with elecirical tape for extra safety.

The rocker assembly

Next, begin work on the rockers. Cut
the rockers {5) from & ¥ %-in. mold-
ing. It's faster to bore pivot-rod holes
and dimples before you cut the individ-
ual pleces. Sand the sides of the rockers
smoath, then add the screw hooks (HH)
and counterweights ([1). Insert the piv-

ot rod (BB) through the rockers and
attach the support brackets (DD1),

Cut the push rods (AA) and install
the recker support (I) in the cabinet,
threading the air hoses through the
1%%-in. holes. Attach the height adjust-
er assembly (R}, then insert the push
rods making sure they seat in the keys'
dimplas.

Mount the rocker assembly on the
support (Il Adjust the height of the

(Pleass turn to page 107)
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Carol Booster Cables:

The product that proves there
is life after death.

The dead battery.
It can turn a happy time into
a real horror show. To protect
yourself carry Carol Booster
Cables. They1l bring your lifeless
battery back from the dead.
Don't be afraid. Carcl Booster
Cables come with easy-to-follow,
sur&s!qn mstmchons They're
o _— Tangle-proof®
| And there's
' @vena mon-
ster-sized 16-foot length for front-
to-back hook-ups on narrow
roads or busy highways. Ideal
for boats, trucks and vans, too.
Legendary quality. At Carol
quality is our life's blood. Fine
electrical and qutomotive prod-
ucts. At retail outlets everywhere.
Ask for Carel by name.
Carol Cable Company, Inc.,
Pawtucket, RI 02862; Los Angeles,
CA 90058.

E Cors Cable Co. 1952

e e mlven Groalliy

BOOJSTER
CABLE

1‘!‘315
— —s




(Cantinued from page 105)

keys individually by screws (FF) to level
the keyboard in the "up” position. You
may have to alter the lengths of some of
the push rods, as well. When the key-
board is level, the rockers should rest at
approximately 15° from the horizontal
plane. Finally, install the angled guide
pins (GG). Establish the proper clear-
ance by screwing the hooks (HH) in or
out as needed. Check to see that the
rockers are moving freely.

The next phase is forming the pipes:
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Turn any standard o
Hex Socket screws .-,
the easy way. -

« FULL TURNS IN TIGHT LOCATIONS

+BALL SIZE GIVES UNIVERSAL
JOINT ACTION EFFECT

«OPERATE FROM DIFFERENT ANGLES
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WATER WELL

DRILL KIT

Drill @ water wall
or & free-flowing
spring in your
hackyard. Have
all the pure,
fresh water you
want FREE!
Easy to
operate as your
power lawn
Towear.

«+[30.000 soLDT
FOR FREE BROCHURE
CALL TOLL-FREE

1-800-821-7700

(Ask for Extension 570)
Call anytime including Sundays
OR WRITE TODAYI

C19E 2 DenpRock

570 Anderson Road
Opeliks, Alabama JEB02

TURBOCHARGING
{Continuad from page 75)

arances and lubrication. The shapes of
turbing and compressor wheals, and
their spiral housings, are critical, for it
s within these housings that the gases
must do their work.

In designing an automotive turbo
system, the compressor is selected 1o
supply the desired quamtity of air for
the H‘ﬂg’iﬂ.ﬂ considering d.‘isplammﬂrlt
operating speed and maximum power
required. Then a turbine size and shape
are matched to drive the compressor at
the desired spead.

A delicate balance

The turbine should be large enough
to provide enough boost at high revs to
gain power, but also small enough so
that the gases within will accelerata the
turbine wheal gquickly to provide good
response; too slow a response is the tra-
ditional sore point of turbos. It's called
boost lag. and i refers to the time
betwean the instamt the pedal goes
down and the point where there's suffi-
cient boost to deliver all that wonderful
acceleration.

What is needed, obviously, is turbine
acceleration at lower engine speeds
without overboosting on the upper end
The most basic form of boost control is
a8 simple pop-off valve in the intake
which will open under pressure and
release the excess to the outside. But a
pop-off works only with a blowthrough
carburetor, fuel injection downstream
of the turbo, or a diesel. Otherwise. it
also releases raw fuel into the atmo-
sphere.

Another form of intake line valve is a
restrictor operated by boost pressure.
As boost increasss, it closes off the
intake and limits pressure reaching the
engine.

Current technology on boost controls
centers on wastegates. A wasiegate is a
valve located in the exhaust stream
between the engne and the turbine,
Held normally closed by a spring. it
opens by a diaphragm working off
gither intake or exhaust manifold pres-
sure. As the pressure reaches its salact-
ed level, the wastegate opens, thus
diverting exhaust gas directly down-
stream and bypassing the turbine aluw-
gqether. The turbine maintains speed
and boost stays within a predetermined
lirmit,

Some wastegates are separate de-
vices mounted in the exhaust line; oth-
ers are integral, built into the turbo
itself. Some are operated by intake-
manifold pressure, some by exhaust.
Intake-pressure operation allows the
wastegate diaphragm to stay cooler.
But there seem to be some performance
benafits from using exhaust-manifold
pressure. Some wastegates are adjust-
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able with a screw-operated preioad on
the spring that closes the valve. The
more preload, the more boost stays in,
the more horsepower. And the more
chance of overboosting and blowing the
engine. Appropriately, these adjust-
ments have long been known as horse-
power screws. Generally, separate
wastegates are preferred for racing
where adjustability and ease of servic-
ing are important, while production tur-
bo installations are tending increasing-
ly toward integral wastegates for im-
proved packaging, lower cost and easi-
er assembly.

Even scophisticated wastegates are
still just a pant of the whole package.
Ideally, a turbo should run at full speed
all the time just so maximum boost is
available when needed. But closing the
throttle shuts off the intake side, load-
ing the compressor and slowing the tur-
bo. It must then be accelerated again,
as with each gear shift. Some race cars
have been designed with valves in the
intake manifold that open when the
throttle is closed, venting pressure to
the atmosphere and allowing the t
to maintain speed. But that's hardl
acceptable for a street car. A superior
solution is 1o divert pressurized alr from
the outlet to the inlet side of the com-
pressor during closed throttle, thus
recirculating the air and relieving the
lnad against the compressor.

Power vs. response

The trade-off between maximum
boost for high power and a higher com-
pression ratic for good throttle re-
sponse has been at the center of many
turbocharger development problems.
Since any supercharged engine must
accept higher than normal combustion
pressures, its compression ratio must,
of necessity, be lower than that for a
normally aspirated engine. But that
hurts response, where turbos are
already weak. As an example, the orig-
inal Porsche 930 Turbo had a 6.5 1o 1
compression ratio, chosen to allow a
relatively high 11.4 p.s.i. boost. It made
a lot of horsepower, no doubt about it
But response was very poor. High boost
and high compression ratios together
lead o preignition. General Motors first
developed the knock sensor, an elec-
tronic accelerometer mounted to the
angine block, for the Buick VB turbos.
At the onset of knock, the sensor sig-
nals, through a computer, the ignition
to retard, thus keeping preignition in
check.

One major contributor to preignition
is poor gasoline. An engine with a
knock sensor operating on poor-qualivy
gasoline causes the ignition to retard
prematuraly, and power drops. For this
reason, a turbocharged engine's power
is dependent upon the quality of avail-
able gasoline. To allow for the worst
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possible case, manufacturers have to
design their systems to a state of tune
and power output considerably less
than optimal for the best conditions.

Saab's APC (Automatic Performance
Control) recently available with the
900, skirts this neatly. Sensing intake
manifold pressure, engine knock and
rpm, it varies boost instaad of the igni-
tion curve, and allows the turbo to
develop as much boost within limits as
the engine is capable of handling on
that particular fuel, of course. Com-
pared to the previous Saab Turba, com-
pression has been increased from 7.2:1
to 8.5:1, with a resultant improvement
in throttle response and fuel economy.
Boost had been increased from 7.2
ps.ito 8.5 p.s.i. And test results prove
tha marit of the system.

All production turbo systems must
be compatible with emissions controls.
The current ideal utilizes electronic
injection, an exhaust-gas oxygen sensor
and three-way catalyst, Measures to
limit emissions on normally aspirated
engines work as well on engines with
turbos. In fact. there may be an advan-
tage for tha turbocharged engine, For a
given power output, it has a smaller
displacement than a normally aspirated
engine, and tha resulting smaller vol-
ume of exhaust gas in the idling and
partial load ranges mean fewer total
emisgions during those periods.

Integral part of design

All of the above is why a turbo-
charged engine must be seen as a com-
plete package, not just as an engine
with something else added on. Suppose
an engineer decides he needs 150 hp to
move a8 given car at a certain rate. He
could achieve that with a normally aspi-
rated engine of about four liters, or a
turbocharged emgine of about half that
displacement. Assuming tha power
curves were matched correctly to the
gearing, the engines would deliver
identcal parformance at wide open
throttle. The larger engine might have
better response, but not significantly so
if the turbo were designed properly.
But very little driving 15 done at wide-
open throttle. If someone drives real
hard—let's emphasize that: real, real
hard—he uses wide-open throttle may-
be 20 percent of the time. Yet when the
car is being driven at loss than maxi-
mum output. most of the output of the
larger enging is wasted, Larger pistons,
or more of them. traveling a longer
stroke, mean more friction losses. A
larger displacement results in more
pumping losses at idle and low to medi-
um loads, All this adds up to worse fual
gconomy in most driving situations.

Turhos also work well with diesels.
Since a diesel is unthrottled and fuel is
injected into the combustion chamber,
the turbocharger installation is simple
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and direct. And diesels are inherently
sirong, s0 the additional Joad that is
imposed by the turbo isn't particularly
harmful.

That extra loading on internal com-
ponents can mean some fairly serious
design changes to an existing engine
before it's ready for a turbo. Such
details as forged pisions, rolled-fillet
radii on crankshafis, better bearing
materials, stronger head gaskets and
higher quality valve material are com-
mon. Additionally, there may be jets to
direct cooling oil at the undersides of
pistons, separate oiling systems for the
turbo and engine, oil coolers and sodi-
um-filled exhaust valves. A lot of thage
things have been standard fare on
trucks and race cars for years.

Critical imtercooler

Intercoolers are integral 1o race-car
turbo systems, but are only recently
eoming into production use. One effect
of high pressure is more heat, well
remembered from high school physics.
Bux hot air is thinner and detrimental to
horsepower. An intercooler is a radiator
for the boosted air. On early 935
Porsches, the engineers were able o
drop air temperature from around
300° F, 1o the neighbeorhood of 1787 F,
or so.

Imercooling is so critical that on
many production-based race cars, the
intercoolers are located in the nose.
behind the grill, with radiators rele-
gated to the rear fenders.

Mot surprisingly, race and production
engines operate at drastically different
boost pressures. At the most, a race
engine will have 1o run 24 hours,
Understandably. these standards have
lirtle in common with street driving. As
rough guesses, hoost on an Indy car
will be roughly from 23 to 30 psad,
depending upon how much each partic-
ular engine design is allowed. Interna-
tional Motor Sponts Assn. (IMSA) road
racers may be in the region of 20 to 25
p.s.. or more, and it often is subject to
continual adjustment at the driver's
whim. Typical production car figures
are much lower, In the range of 5 to 10
p.s.i. Generally, compression ratios are
in the range of 7.0:1 1o 8.5:1 for gaso-
line engines.

But thare is a common bond. In all
casos, turbocharged engines utilize oth-
erwise wasted energy to boost power.
That energy and its use is nol necessar-
ily frea. But it is cheap. Properly used,
turbochargers give us cars that go fast-
ar and use less fuel because the total
packages are more efficient. Turbo-
chargers make linle engines act like big
onas, but only when you want them o
act big. It has taken turbocharging a
long tme o carve a permanent niche
on production lines, but it is certainly
here o stay. [ |
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Convert Your Drill Press Into a
Milling/Drilling Machine

By sttaching our Mill Table to your drill press
you can perform facing, slotting, milling and
drilling operations on almoet any machinable
miterial. ‘The Mill Table allows precise positive
movement of any workpiece in two directions
refative to the drill press spindle, just like a full
size milling machine. Adding our Swivel

Vise - as shown above - Jets you hold small

or round parts and adds angle machining to

the operations you can perform.

MILL TABLE . 17" = 5.5 work surface, alumi-
num construction. aatin ancd-
ized finlsh, 11° long. travel, 7°
eroas travel wi 10#, S60.95 -
400 S5&H

SWIVEL VISE - 37 wide jaws, aluminum con-

stroction, aitin anodized fin-
jah, wt T, $£3995 + 150
S&H
END MILLS - Four flute, HS steel. ‘4, Yio & 44"
dia. available, any 3 for
§13.85 PFD
Your satisfaction is goarantsed. If you are
nol 100% pleased with your purchase, you
may return it for o full refund.
Michigan residiorts plagss acd 4% sales 18x
M.J. LAWRENCE, INC. oe '
P.O. BOX 118A, Washingtlon, Michigan 48094
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Do-it-Yourself

WOODWORKERS
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3-Wheeling to independence!
e

Free Booklet

& Special
ST " otter

Dee Hand Operation—Rear Ditfereatial Brive

CYCLE-CHAIR, me NEW ALUMIBUM ELEC-
TRIC BIKE that 15 oifferent and safer ITs so
Easy 1o hanale. you control an, off, forward
reverse, speed, steering, and braking with
just OWE HAND!

Use CYCLE-CHAIR mfuyis as well ds oul
goors. Climb steep nills and ramps, Wravel [0
the store, of take it to tha bank Be ingepen-
dent an the Cadilac of J-wheelers. B jow
center of gravity and all-aluminum frame
makes E?BEE*EIIMH the lightest, strongest
safest Fwheeler on the markel loday. Costs
only penmes lo recharga at home

d for free booklel and special offer on
CYCLE-CHAIR, PEDALPOWER sfectric bike
moiors and pedal tricycles or call toll-free
1-800-257-7955, in N.J. 800-232-6550

30 Day Trial « Money Back Guarantee
GENERAL ENGINES CO., Depl. 695

501 Mantua Blvd. Sewell. New Jersey 0080
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HERE'S THE ATOM AS YOU'VE NEVER SEEN ITI

(Continuad from page 73}

Michael Kreisler of the University of Mas-
sachusetts. "Once we thought the atom
was the most fundamental particla. Then
we looked inside the nucleus and found
the proton and neatron. Now we probe
inside the proton and find the quark
There i3 no reason 10 believe that today is
a particularly sacred time.”

The four forces

Locating new particies tums out to be just
half the battle. Next comes understanding
particle behavior. For decades, it has been
clear that four basic forces rule the way
everything from quarks to galaxies inter-
acts;

1. Gravity is the most pervasive force,
acting to bind the universe on the scale of
stars and galaxies.

2. Elecromagnetism governs the way
atoms combine to forrn molecules, pro-
ducing such everyday substances as
water, wood, skin and bone.

3. "Weak" nuclear forces control radio-
active decay within the atom.

4. "Strong” nuclear forces keep the pro-
tons and neutrons Inside the compact
atomic nucleus. Within the protons, neu-

At the beginning of the Fermilab ring, a
20-ft.-high preaccelarator strips protons
from electrons in hydrogen.

trons and other particles, the quarks are
bound in clumps by a subatomic glue—
appropriatety called gluon— 1,000 times
more powerful than the strong force. The
band that keeps quarks together s so
strong that it has prevented the detection
of a single isolated quark, despite vigor-
ous searches.

A recent step forward in understanding
these fundamental forces was the theo-
retical unification of the weak nuclear
force and electromagnetism. Both are
now considered to be part of the same
phenomenon, the amalgam called the
electroweak force. Continued unification
of nature’s rule books into a single ele
gant theoretical synthesis has became the

paramount goal of physics. The next step
will likely be the melding of the electro-

waak with the strong nuclear foros into a
grand unified theory, or GUT, as physi-
cists call it,

GUT research

When Fermi was opening the atomic
era 40 years ago, it was assumed that a
proton would last forever, But physicists
are now in the process of changing their
minds on that score.

A leading GUT theory, proposed by
Harvard University’'s Sheldon Glashow
and Howard Georgi, predicts, among oth-
er things. that protons fall apart over
enormous intervals of time. No one has
ever seen a proton decay, mainly because
nobody was looking until recently. Arrays
of detectors at the bottom of unused
mines monitor swimming-pool-sized tubs
of water or mineral oil. These tubs, pro-
tected from the interference of cosmic
rays by cubic miles of rock, contain a bil-
lion trillion trillion protons. But since GUT
predicts protons live almost that number
of years, physicists expect to “'see” only a
few decays a yoar.

S0 far, no dying proions have been
recorded, "but we are looking very care-
fully,” says Maurice Goldhaher of Brook-
haven National Laboratories, one of tha
first facilities 1o begin the extensive pro-
ton-decay quest.

Another GUT prediction, the existence
of the magnetic monopole, may have
bean =zoen earlier this year, passing
through & modest detector at Stanford
University.

Created by the Big Bang that gave birth
to the universe approximately 15 billion
years ago, magnetic monopoles are
bizarre in the extreme. Smaller than a
proton, a8 magnetic monopale has a pre-
dicted mass that is 10 million billion times
as great.

Blas Cabrera, the Stanford University
physicist who concelved the monopole
experiment, says: “The single event we
hawve seen cannot be considered a definite
discovery.” Cabrera is seeking 1o confirm
the monopole’s existence with a device 50
times more sensitive. Such a detecior
could record the electrical wakes of pass-
ing magnetic monopoles frequently
enough to rule out all other explana
tions.

Since grand unification theories predic
both magnetic monopoles and decaying
protons, if ane or tha other is unaquivocal-
ly derected, the synthesis of the elecro-
weak and strong nuclear forces wouldn't
be far off The elegance and simplicity
that such an achisvement would bring to
the new atom would inspire physicists to
dig ever deeper into the quarks—and
quirks—at the very heant of matter and
T ™
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MEDIA ROOM [(Coninued from page 58}

form of mowiola. All it does is play movies—no reversa, no
slow motion. Or, for more cash, you can get such goodies as
slow motion, reverse and even random access. This last fea-
ture enables you to go directly from any one frame to any
other frame on the videodisc. For watching movies, this
degrea of precision may be unnecessary. But for some special
interactive video techniques, it's a must. This new interactive
field is really coming along. We've seen laser videodiscs that
teach you how to call the plays in a pro football game and
others that teach kids everything from magic tricks 1o num-
bers.

You'll also want a videodisc capable of stereo sound if
you're going to have a component siereo system.

Meost people are familiar with the concept of component
audio. The tuner is separate from the amplifier and the
speakers are also separate. Now, the same concept is being
applied to video equipment.

Component video

Many companies now offer video tuners. These pick up the
video zignals and feed them via cable to a monitor. Some of
these tuners even have buili-in audio sections so they also
can be used as stereo MUsic CENtArs.

The monitors are usually high-resolution units capable of
displaying a fine picture. Unfortunately, most big-screen sets
have a built-in tuner, so your choices will be limited. Only a
few two-pieca LST's and rear-projection models are compat-
ible with these now video components.

Other add-ons

A endia rouns wilth a big-screen TV, 8 VTR, a videodisc, a
steres—that's already a lot of transistors. But, never fear:
there's always more you can add.

Almost every media room has at least one video game—
maybe two or threa of the top units (see Video Games: More
Flash and Dazzle!, page 92). These games take on a whole
new perspective when played on a giant screen. Imagine
being Fac-Man!

Home computers are also carving a niche in many media
rooma. Units such as the Apple I1, the TRS-80 Color Com-
puter. the Atard 400 or 800, the VIC-20 and others offer
exciting color graphics.

End the snaris

Hooking up 8 media room can become almost a video
gamea in itself. Wiring is complicated and the way some units
interconnect is not always obvious. Because of this, a switch-
box is a good investmeant.

A switchbox lets you hook a VTR, a videodisc, a video
game and other units to & TV set. Some of the more complex
units @ven let you switch your accessories between two TVs
via front-panel controls. A switchbox even enables you to
tape from the scrambled portion of a cable TV broadcast
while you're watching another broadcast channel. We detail
a typical switchbox on page 86.

When you run the cables, make certain they don't detract
from the decor of your video palace, If you use shielded
cables, run them close together in the walls or under rugs. If
you're ambitious, you could try the method TV stations use to
hide wiring. Build a floor above your normal floor with a
raised, metal gridwork. Then you can route all cables easily
batween the grid and the floor.

And don't forget that you'll likely amass a few tons of
videocassettes, videodiscs, game cartridges and tapes. Plan
on adeguate and anractive storage facilities for all of this
software.

You'll find that your media room tan boe not only the
most exciting spot in your home, but the most attractive as
wall. [
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VIC20 Z5Rek
TOP 10 SALE!!
ARCADE GAMES

(VIC-20 TAPE PROGRAMS)

Rank MName List Sale
Super Paratrooper $24.95 351995
(Fantastic)

Exterminator-Plus
(Batter than Cantipaeda)
Cricket

(Belter than Frogger)
3-D Hackman
{3-Dimensional}
Snackman

(Better than Packman)
Bug Blast

(Creepy)

Anti Matter Splatter
(Nuclear Disaster)
Bombs Away

(Graat)

3-D Maze-Escape
Krazy Kong

$2495 $19.95
$2495 §519.85
$2495 519.95
$19.95 $15.95
$19.85 $16.85
$24.95 $19.95
$18.95 51595

$16.95 $14.85
$16.05 $14.95

BUY ANY FOUR — DEDUCT 10% MORE

VIC-20
ACCESSORY SALE!!

1. TRACTION-FRICTION LINE PRINTER This
new COM-STAR deluxe printer, prints B%" x 11
full size letter quality single, roll or fan fold
paper, labels and etc. Impact dol matrix bi-
direclional 40, 66, B0, 132 columns. Includes in-
terface cable that plugs direcl into the VIC-20
computer, no other coslly interface is needed.
List $598.00 — Sale $389.00.

2. UP TO 60K EXPANSION MODULE Aero Space
designed—6& slol—add up 1o § cartridges —
switch select any program. Star! and stop any
program with reset button—not nacessary 1o
remove cartridges or furn off computer, saves
time, television and compuler (one year warran-
ty) List $149.00 — Sale $89.00.

10 DAY FREE TRIAL

WE HAVE THE LOWEST PRICES
ONE DAY DELIVERY EXPRESS MAIL
FREE CATALOGS

WE LOVE OUR CUSTOMERS!

PROTECTO

ENTERPRIZES tracronv.oirect

BOX 550, BARRINGTON, ILLINOIS 80010
Phone 312/382-5244 to order




HARRY WICKS

WORKSHOP
MINICOURSE

Belt sander basics

=

Though the specifics for doing so vary from ane brand to the next, the first stap
when changing belts is to eliminate tension, as is being done here (arrows).

I would be willing 1o bet that the heb
sander is one of the most misunder-
stood—1thus misused—power tools in
the home workshop. Many begin-
ning woodworkers have a ten-
dency to ask the belt sander to
do nonbéll sander tasks. It
shouldn't, for example. be used
10 remove qﬁ‘.ﬂl armoianis of h'l.f_l{.k
better handied by a block plane

The belt sander can save you many
hours of arm-wearying work. When
used properly, it will also help you
produce projects with a truly profes-
sional finish. Read the manufacturer's
manual that comes with the tool
There are three reasons why:

1. To make sure you leam how o
use the tool correctly

2. To know what maintenance is—
and s not—requirad

4. To learn what accessones the
manufacturer offers for use with the
1ouH

When you buy your first belt sand-
ar, make certain you purchase a vari-
ity of abrasive gils al tlie sane
time. For openers. you should stock
40, 60 and 80 grits for rough sand-
ing—such as removing paint and the
like. For general home and shop car-
pentry, lay in a healthy supply of
befts in the 100- and 120-gmt
range. Finer sandpapers are not
available in all belt sizes, o check
this poant with your dealer when you
buy the tool. A Ninal tix To avoid
overheating. clear the wol's air ports
regularly. with compressed air

112

o s

(il Ak
- L r ‘._

Oid balt is removed and new one s

slipped over the wheeals. Imporant:
Arrows on inside belt sufface must point
in ravael direction (armrow).

With tensfon restored. sander Is
tumed on. Belt is tracked using the

3

tracking device provided on the tool.

Sander should always be moved
with grain (arrows). Belt sanding
across grain can leave [asting scratches.

[ —
FLATEN AREA

To prevent rourding edges. always
push tool so platen extends beyond
adge. Closoup photo shows rosults.

Poaor sanding technigue—for fn-
6 stance, stopping the platen short of
the sdgo—will generally resulr in a
dishod (ooncave) surfaco.

Because of belt sandar's power. it's

smart to clamp or tack-nail a stop

strip to workbench to contain work.

To sand odd-shaped pieces, gently
clamp sander hanelle In vize. Don't
overtighten or you'll break the housing.
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BIUURIVNIEISSI 2207
INJMONECSTARINGE 47
BUSINESSIOOURICINYY Aefe

SHARP ALL

lets you

Sharpen Saws...

Shop and GardenTools = -
for Home and Industry

NOW! use your SPARETIME to
BEAT inflation and the high cost of living!
With Sharp-All it's easy 1o start your own buse-
ness. No selling is involved. no inventory. People
bring in their work you take in year round
CASH Profits and keep 90¢ out of every dollar you

earn. Work sparetime or fulltime nght at home in Ry ] !
your garage, basement or tool shed Work the 3 __No Franchise Fees
hours you wanl — FREE Book tells how to stant It's EASY To Get Started —No

you don't have fo invest thousands ol dolkars. 1o ge;ﬁﬂ::;: lli:.
siness for yourselt Low Cost SHARP-ALL and our Bigrad
i ence in helping sincere men earn gafra income, pls gt
'L:T_':s-!” ghead s all you need. Fully {Hustrated Operators ::E::::ng:aﬂ:
cer. le-by-iep UL, SOV el reesovernsing
u s
e ::?El::e‘ﬁg::iu i the trade’ . And. sHAHP'-ALl; :f:;s the kind of
precigion job thal bangs customers back time afte

Send for FREE Book “|ifetime Security.” Do Tt Today!

your own business even while working at your
reqular job

Big PROFITS — Plenty of business wailing for qualitied men.
Every home and business has saws and tools that need
perigdic sharpening. There's plenty of business waiting for
lhe man who can sharpen saws, planer knives. jointer
blades. wood chisels. scissors. pinking shears. snips.
lawnmowers, axes and olher garden. shop and home tools

Sharp-All does ALL these jobs and more . .. quickly, and at a ACT NOWI
big profit. You will be sharpening headquarters for carpenters Coupon
builders. lumberyards . factories. home workshops and hob- mepe is Nu "Bllﬁﬂ"“" aml Brings

byists . hundreds of jobs right in your own neighborhood. [N smm Will Call! Full Detalls!

SEND FOR FREE FACTS TODAY!

You risk :::r:-“gi::u?“g:l lm:fe:ﬂl: see m E-::I: ::5::;:: 1:m i Fﬂi qush I
.':g“"g;:;. Ellru; :nupo:? af mall postcand l:?:lun do- Pl L rb' . FM‘ mlli!lolll.l““l ﬁﬂ. ﬁ# ¢°""|':rfqﬂ| i
tails on Dur exchusive - t I IHIIII“' 50091 FHELD BLDG. 10 ]

30-Day FREE Trial Offer! | \fFEWY CEELT cansas CiTy, mo. 6411
Boo i w : A7, Please send my FREE copy of your book :
FAEE kiet gives full details — o b G % "Lifetime Security” and full details on :
E:UL '.:;“:“Etagkpr?f'iif g ‘4wl your 30-Day Free Trial Offer! ’
able, lifetime home ! 1 *.I;'r-""."_:f.; i
sharpening business. [Ricti Bl i - ',:._,E?‘ Narme -
how wa help you grow, RUELTIITE " - 2 :

‘I fi ou, =i T

how we'll finance you - ;‘,aﬂﬂ - - -
FOLEY BELSAW CO. BO0E FELD BUILDING, KANSAS CITY, MO, 6411 e e g p— S p—p—



FREE

COLOR CATALOG

Bulld Your Own
Grandfather Clock
Prices Starting Under

5200

{mcludi movemant
dhn h]
* Do-it- yauml!‘ case
kit, parts pre-cut
» Finished clocks
» Solid 3/4" hard-

woods: black
walnut, cherry, oak

» Heirloom quality

= Factory direct prices

# Splid brass West
German chiming
movements

s Money back
guarantee

# Prompt shipmen!

MASTERCARD

EMPEROR
o O K COHL”LQANY

Depa 523, Emparor Indusirial P
Fairhopa, Alsbame 36535

CANADN E Clock , Ing., Dapt. 559
\L" mm:uu:‘nsf:-. London b NBE 1K8

HEARTH-AID ® Il americA'S
FAVORITE FIREPLACE HEAT EX-

CHANGER.
COOL AR

Increases Heal Output by 500%

*Cusiom Fil to *Super Efficient
any Fireplace. slainless sleel
*Easy 1o instail Heat Ex
No tools red. “Best Value
*Thermosiatically Mo extras 1o buy
controlied, works "No dangerous
automatically. Creosole Bulidup

And best ol all you can enjoy your hreplace
while sAving on your healing biils beciuse with
Hearth-Aid il * you don't need (o sacrifice your
fireplace’s appearance or the deligh! of an open
lire to be anergy elficient

Also available withoul glass doors.
For Frea Information, Write or Call:

Thermalite Dapt. PM,P.O. Box 658
Brentwood, Tn. 37027
Malionwide Toll Free:

Y. Only 1~3M-H2v15‘ 3

CREATE CIRCUS MUSIC
{Cantinuad from page 107}

Carefully follow the specs in the chan
at bottom, particularly those concemn-
ing the sound-preducing (D-shaped)
notches. Use a hacksaw to cut the alu-
minum tubing and remove all burrs
with a mill file. Bore the round air hola
near the bottom of each pipe with a %is
in. bit. Position a flue stopper of the cor-
rect size as noted inthe chart and insert
a cork in the bottom of each pipe as
shown in the pipe-assembly detail. Test
each pipe by blowing gently through
the %ie-in, hole. Each pipe should make
a clear note. Adjust the flue stoppers to
achieve the best pessible tone with the
least possible amount of air.

Air-release assemblies

Make the 25 air-release assemblies
as shown in the detail at the top of page
107. Glue the felt pads (QQ) to the PVC
discs (D0} with contact cement or other
glue for non-poroas surfaces. Fasten
the hinge leaves (55) 1o the bottom of
the dowel (NN) and to the bottom of the
wind chest with brads that come in the
hinge package. Form the springs (TT)
by cutting the heads off 1Y%-in. safety
pins and bending Ye-in. of each cut end
with needle-nose pliers to create

5/16"-DiA

ROCKER ASSEMBLY

=== T
D

3

HAIR DRYERSWW

[2 AEQD.] |~ ]
PUSHBUTTON

CALLIOPE-WIRING

SCHEMATIC SWITCH-YY

“pars.” HReassemble the wind chest,
leaving off the top. and caulk all the
joints with silicone sealant.

Tie an 18-in. length of braided fish-
ing line (KK) to the screw eye on top of

Specifications—Calliope Pipes And Internal Parts
Pipe Outside NOTCH Flue Stopper Cork Flue-Plug
No. {z) Dia. (k) Height (¢} Depth (d) Dowel od. (e) Size Type

T 1 W V" 10 1
2 20% 1 % e 10 1
3 18% 1 e i Y 10 1
& 18% 1 b % " 10 1
5 18% 1 v. i . 10 1

B 18% T Uy LT Wa 2 ] 2

7 1T % v Yig Ve o 2

B 17% " " Via % 9 2

o 16% Y I Y o 2

10 16% T % Y Yy o 2

11 15% % Wi Y Y 5 3

12 164 Ve The Lo u ] 3

13 14%, N Thin i W 5 3

14 14% % e Y Y 5 3

15 14 Va Tha L] e & 3

16 13% v, W Y 5 3

17 13% s e (S ¥ 5 3

18 13% % Ya 5 3

19 12% 1] Via ¥ i 5 3

20 1244 " ] Yin W 3 4

21 12% *a iy Wi I 5 4

22 12 Firh Vi Wie Ly 3 4
23 11% W L4 Min 4 3 4
24 11% *h Ve e % 3 4

25 11t % Y 4 i 3 4
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each dowel and thread each through its  tone, enlarge the air hole w %-in. dia.
matching nylon tubing guide (MM). Work in order, attaching the lines to
Mount the top of the chest and caulk all the hooks on the rockers, Take two
tha joints. twmns of the line around each hook,
i ) adjusting the line so it's tight, but
Completing the calliope doesn’t lift the air-release assembly
Insaert the pipas through the holes in  enough to let air enter the pipe. Crimp
the top of the wind chest. Manipulate & split shot on the line to secure the
the air-release assemblies by pullingon  adjustment.
the lines until each pipe seats in the Once all 5 lines are attached. test
base and each felt pad seats over the the action of the keyboard. If you find a
round air hole. Glue felt strips to the sticky key {and you probably will at this
back of the wind chest and install it in  point), loop a small rubber band around
the cabinet. Be sure 1o tighten the the base of the counmterweight (II) and
screws enough to compress the felt and  the rocker guide pin (GG).
soal the chest. Install the music rack (J), musie stop
Attach the air hoses of the dryers to  (Q) and the rocker cover (K). then apply
tha copper pipe reducers (XX) mounted  the screw hole buttons (Y). Finally, tune
to the front of the wind chest. Turn on  the pipes to a piano or gther instru- PHECISION
the dryers. By pulling on the lines, you ment, using the flue plugs in each pipe.
thuld be ableto makn each pipe sound Pulling the p]‘ugl out lowers the pitch; Di stancla-ﬁeTHnEc;“m:ers‘:‘?.m%Llng-
in tum. If any pipe produces a weak pushing it in raises iL PM | ver bed, 3.6". 8 spindle speeds. 115 V
2-speed motor.
MATERIALS LIST—CALLIOFE 13" on btk ends: four W-20
Koy No.  Size and (usa) acom nuts four Y20 hex muts; |
A 2 Mo 1% ¥ 21° pine {cabinet 24 falt washers [pivor rods) I
ldes) cc 1 2 ® 2" angla with two 2" No. 8 MMH-ETE | 1_-?‘
B 1 e ¥ 10% x 2047 pine (cahinet fhi scromwes
back} DDy F 1 ® 1% angles with fowr 44" MMHI"IHG | J
c 1 T o 18 x 20'° plywiood (oabd- Mo. 6 fh sirews [
et bottom) DDy 2 Phe o 104" amgles with four 14" GEHTEH
D 1 Y ® 2% = 200" pine (cablinet No. & fh sorews
frome} EE 1 Ly = Ly x 177 sali-stick foam
E 1 L § x 200" pine (keyboard waatharstip
base) FF 26 %" No 6 b scrows (keyboard ad- - N
F 2 Yo ¥ T% ¥ 4" pine Doeyboard Juser scraws)
borders) Ga 25 e w247 dowel (rocker
G 1 % X SU x 201" (keyboard back) guide pins i L
H i Y 4% ® 20" pine (temal HH 50 'wa'ad * 1" screw hooks =
1 1 By ® -_wa ® 2004" pine [rocker Jli :: 1;!-;: & th wood screws Vertical milling and drllﬂng EICGBISS-UI‘}BG
supparti KK 50-1b. test heaiched fishing line can be used for fly cutting, grinding.
1 1 % % B« 200" pine (music rack) (50} slotting, parting-off and can be swiv-
K 1 % o 5% x 20%%° pine Lrocker LL 25  Mo. 5 spiit shot fishing sinkers eled up o 90"
X; oowl-] MM 25 'W-0.d. nylon guide tube (at auto
L 1 o W Ty % 2004° pine {wind: parts stom)
chaest topl MM 25  W'tia * 3 dowel lair releases) WOOD wonxl NG
M A fﬂ‘k' pine {wind- oo ?*’*t:m’ﬂf o ?'f:';gr-,:“f This version makes your workshop
i il el el complete with circular, jig and fret saw-
N 1 %= Gy x 200 {wind- 34" sections of % -dia. PVC (for : : . < :
ol e ey rmm i ing, combing, grooving, coving, grind-
o 2 % x 4% x 5% pine (wind-chest PP 25 %7 No. 4 fhscews ing and polishing.
sldes) [#]8] 25 Wox 34 x5 fal
Py 1 Mo ¥ 35 ® 20%" pine (top clest) AR 25 Y™ by Serwe eyma
Fa 2 %= % = 13% pine (cleats) 85 25 % = %" but hinge; %" brads
Py 3 M % x 37 pine (ceats] 1100}
Py 2 b = % = 247 pine {cleats) 1T 25 14" safoty pins
Q 1 M ox 1% x 20% pine (music m as  Anodized aluminum tubing jorgan
stop) reqd. pipes); &' of 1" 0.d.; 8' of 4"
R 1 by ok 1'% x 13%" pina (oey ad;: 8 of % od; 12" of "
height adjuster) with four 1° o.d Sou Pipe Chan (page 114)
MNo. & rh screws for indivitual pipe sizes
-1 5 Yy x Ty x 274" pine (rockers) VY, 5 *A°-dia. cone washors
T 4 1% dia. pine (bal-ghipe handbes Li'r) 5 T -dia. cons washors o“nin nln !cr lglgcs#t!ﬁ!
Supports} Vv, §  a-dia faucot washers with %’ How ‘259” g }
u 2 Ve ® 119 hardwesd dowsls Mo. 6 th scrows accessories exira
(handles) vy, 6  Size OO faucet washers with 34" OHIO RESIDENTS ADD 5.5% SALES TAX
v 60 Iw'dia. screw hole plugs No. 6 rh screws - == -
w TS 1%" Mo 8 fh screws (cabine vy, 5 a'dia ¥ 34" dowsl ' Fhana: §14/845-8220 §
SCTewWE Vv, 20 Wi * 309 dowal I Send fres catalog and price lisl for accessories O §
x ] Ba o T x B (white keys, Nos. ww 2 General Eleatric Delues cap-typa f Check O Monsey Order 0 Vea O MC. O |
1,3.4,7.810,11.14) hair dryem of equivaken ' i
X & %= " x 8 (white keys, Nos. XX 3 W ® 17din copper pipe reducers § CARD MO EXP. DATE 1
2.8 Y i 5. p.si. pushbotton switch such as ' 1
- 4 % o a ox B (white keys, Noa Selecta® 55 21611 screw-tum y SIGNATURE
5.6,12,13) or 5.5.215 10 piguail type; plug; '
X, 1 14 = T ® B (white keys, No. 15) 1 salderiess connecors; lamp ' ADDRESS [
Y 10 Y X 1% # 5% (biack leys) cord 1 1
Z 25 V'dia % 1° dowsl (keyboard 7z bha % 1R feit ¥ CITwETATE — P '
gukda pinst Misc,: Wood stain: vamish, silicons soal, white spray - O O WS B S S B B A A Ee .
LEY 25 Va'dia. * 4" dowel (push rods) paint, black spray paini. comtact cemant, white glus,
% il e e e oot | hOLY products co.

POPULAR MECHANICS « DECEMBER 1532

P.C. BOX 07848 COLUMBUS OH 43207
115



~“NOW

European kitchen styling at down-home prices

Merillat Industries’ new line of kitchen cab-
inets, called Omni, features the clean lines
and custom details once available only in
built-to-arder kitchens. Cabinet interiors
are of easy-to-clean vinyl, and all doors are
hung with concealed hinges that epen o a
full 125% All base cabinets. available in
widths starting at 8 in., are sold in 3-in. in-
crements up to 48 in. Base cabinets have
at least one drawer and a slide-our tray
Adjustable shelves are standard in wall

Bedside electronics

High-tech doors
Laser technology enables
the Nord Co. to produce
new doors with extraordi-
narily fine carved details,
Diesigns range from rustic
scenes 10 art nouveal, The
carvings are made in
Weatherbond panels. fully
guaranteed against crack-
ing and warping. Smandard
doors are of fir or western
hemlock, 2 ft.. 6 in, 10 3
wide. For prices and lecal

distnbutor,
write ELA

l: L_-J E Nord {.o.
Box 1187

[ [ Everetl

{RE H Wash
i,__l_‘ | QRZ0H
p—

cabinets. The new line also includes cormear
cabinets, wall oven designs and microwave
aven cabinets. Dak details are finished
with clear varnish. The maker says this
luxury 15 about one-third the cost of a
comparable custom kitchen, The cabinets
have full front frames which minimize
wracking and misalignment during installa-
tion. For information, write 1o Merillat In-
dustries Inc.. Dept. PM. 2075 West Bee-
cher Rd., Adrian. Mich, 49221

Anti-kickback saw chain

—~— up ta 50 ft. from the base
unif. For privacy. you can
activate AutoSecure to
isolate the
phone from
other exten-
5i0NS i your
home.
A redial feature
dials the last number
yvou called at the touch
of a single button; a
“mute’ switch lets you mo
mentartly put your party
on hold.

The Extend-A-Phone
Model EX 7000 lists for
£249.95. It is manufac-
tured by the Uniden
Corp.. 15161 Triton Lane.
Huntington Beach. Calif
92649,

Wam to clear
the clutter from your
bedside table? Here's a de-
vice that combines a cord-
less welephone and AMFM
clock radio with digital
readout. alarm and snooze
alarm.

You can take the handset
with its pushbutton dial
and built-in volume control

-

Townsend engineers claim their new Sabre Tri-raker saw
chain will reduce chain-saw kickback dramatically.
They've added a raker with an offset Nlange just behind
the cutting raker to prevent it from becoming buried as it
cuts—a common cause of binding and kickback, Town-
send says the new design doesn't impair a chain saw’'s
cutting or boring performance. Sabre Tri-raker chain
comes in standard Y-, pitch in 25- and 100-ft, rolls and
in individual loops. For more information. write Townsend
Saw Chain Co., Dox 6396. Columbin, 5.C. EBEG0. ™
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THIS CHEUROLET COIMES WITH
IMORE CUBIC FEET AND GOES WITH
IMORE CUBIC INCHES THAN
THE THREE BEST-SELLING IMPORTS.

Our new Cavalier beats the top three import wagons on two important counts:
space lor people and cargo, and the power 10 move people and cargo around.

With its new high-compression. electronically fuel-injected 2.0 Liter
engine, available new S-speed transmission and a new lower price.® Cavalier s
£01Ing 10 give import wagons some competition they haven’t seen betore.

Compare Cavalier with any wagon—the quality construction, the load space,
the loading case. the available split-folding back seats. the power. the price. the
quickness of its tront-wheel-drive response. We think it may be just the wagon
you're looking for.

See and drive the new electronically Tuel-injected Cavalier Wagon, Coupe.
Sedan or Tvpe- 10 Hatchback today. From Americas sales leader. It vou haven't
seen your Chevy dealer. you 're not ready 10 buy.

Soune Chevralets s equapped with engies produced Baother C ]l s, subsadiaimes, o al Dbsaed comipames

workdwiche, See vour dealer fordetals

B ot s conmpaurisann ol Mg turer s Saggestod Betul Prowes tor TUS2 and P985 Cuscaler modils. Lavel i
CLUIPIEIt N vars

USA- IS TAKING CHARGE



Build your own library with

1. TUNE UP AND
TROUBLESHOOTING

Ower 50 of charts, showing how
to trace and solve most common

problems. Covers all modem U5, cars
and four most popular i
and diesels. (ver 90 pages of une-up
specifications for 1.5, models from

1974-1979 plus Datsun, Toyola, Rabbil

and Beetle. (B-1757, $19.95 - B-1757A,

paper §11.50)

2 HOME APPLIANCE REPAIR
MANUAL

r-whielers,

PRACTICAL TIPS AND INSTRUCTION
FROM THE EDITORS OF POPULAR MECHANICS

Step-by-step, fully-illustrated POPULAR MECHANICS' BOOKS are complete maonuals

of information and practicaol advice.

Tedls, how 10 perform simple
maintenance checks, prevent or delay
breakodowns, do mne-ups, kandle basic
repair jobs. Highly illustrated with
clear-as photos, diagrams, and
drawings. Covers electronic ignition,
diesels and front-wheel drives. (B-1756,
$19.95 - B-17564, paper $13.00)

4. THE WORLD OF SPORT
AVIATION

Provides step-by-step repairs for more
ﬂmﬂﬁuﬁm&@p!ﬂm
Mare than B00 photographs, 200
diagrams and Lists appliance
suppliers. Gives a basic introduc-
tion to eectricity and instructions for
g electrical testing equipment
I, (B-1752, §23.50)

The focus ks on four basic types of sport
alreraft — homebullls, antiques and
classics, warbirds, and ultra-lights -
explaining the state of the ant in each
rategory. Discusses the bypes of
materials used, space requirements,
engines, centification and safery. Lists
Various izations one can join.
This book to life the thrill
world of sport aviation. 32 paes o
color illustrations. (B-1755, $24.00)

DO-IT-YOURSELF MATERIALS
Provides answers to every do-it-voor-
selfer’s questions about materials and
supplies used for home Improvemsent
projects. Discusses lumber, millwork,
plywood, hardboard, siding, plumbing,
and electrical supplies. The only up-to-
date reference work that furnishes
complete information on the thousands
of standard building available
loday {B-1759, $8.95

6. 500 HOME AND SHOP TIPS
Here's 4 ready reference for solving all
home, shop and craftsman problems,
Em mhré.pmmﬁmm
i . improving, workshop
mmﬁdmwﬂﬂu-
metalwork, home emergency plumb
and efectrical problems. (B-1754,
paper $12.95)

TO ORDER, use the "B" numbers and send check or money order to
POPULAR MECHANICS, Box 1014 Radio City Station, New York, NY 10101,

7. THE GUIDE TO

Popular Mechanics Books

SELF-SUFFICIENCY

Practical advice on being totally or
partially self-sufficient in every way
Over 600 2-color illustrations show step-
br—s:agai;:w 1 do it Leamn o brew
bﬁ';n bread, plr.llde DR, fﬂ?
A diary, converl 1o solar energy, build a
slaughterhouse or spin vam, (B-1753,
$18.95 — B-1753A, paper $10.00)

8. BODYWORK AND
PAINTING

This is the first book whose table of
cofitents was designed to match the
needs of rapidly growing do-it-voursell
market. 11 shows how to save time and
money by doing vour own wark.

b Sp
-step illustrations, 16 pages of
:ﬁnwplu. including color matching,
pinstriping techniques and custom
designs. (B-1758, £19.95 - B-17584,
paper $12.95)

Poguilar Mevhanicy i ¢ publicsnn
¥ dwiskon of THE HEARST QORPORATION,



It's all downhill from here

st
Recreafion

Like any other sport in which speed
is essential at the top skill level, ski-
ing tends to pick up its technological
advances from the racers.

What generally follows is that a
whale flock of recreational skiers
arrives at the slopes equipped with
racing tunics, racing goggles, racing
suntan creams and rocing skis
While this may boost the novice's
peyche to the desired degree, he may
often wonder why he tends (o leel out
of control on his expensive equip-
ment.

The answer lies in the geometry ol
skiz, which has evolved gradually,
as most ski bufis know, from the bar-
rel stave. Interestingly, the latest
development from Kneissl, a top rac-
ing ski manufacturer, leans slightly
back loward the familiar old barrel
stave.

Kneissl's Blue Star OP ski, gimed
specifically at beginners and casual
skiers, has received a U.5. govermn-
ment patent on the basiz of having "a
reverse camber profile ond a rear
waisted sidecut.”

To understand this, you have to
remember that “reverse camber” was
the original, ends-upward curvature
of the bamrel stave. With ski poles
added az o steering aid, a slightly
flattened barrel stave made the skis
much easier to control. Then, o com-
pletely flat ski was given a central
groove along the botiom to improve
longitudinal stability even more.
Later a slight upward bowing toward
the center of the ski was found to add
stability at speed and was generally
adopted; this is what is known as
conventional camber,

The net result of much of this
relinement was a good, fast ski
which made learning a ditficult pro-
cess. The GLM {Gradumied Length
Method) system. which starts a non-
skier on skis that are as short as three
feet and works him up to the tradi-
tional length of about six {eet as his
skills improve, was developed 1o
overcome the difficulty. This tech-

POPULAR MECHANICS » DECEMBER |582

"REVERSE CAMBER" SKI

CONVENTICHIAL
SKEI'S "CAMBER "

BOOT PLATE IS

NARROWEST POUINT OM

CENTERED ON CONVEMTHOMNAL SKLIS
CONVENTIONAL St AT MIDPOINT
- jm—=""]
e e
C S )
- - _é. . |

In new Kneissl aki, "reverse cambe:” refers to the unbowed longitudinal profile. Mov-
Ing “walst" and boot plate to the rear of midpoint gives odded low-speed contral.

nique is effective, but short skis also
tear up the terrain. producing mo-
guls—abruptly cortoured bumps.
These tend to throw even good skiers
and often break conventional long
skis.

The Kneissl development is a
response to the need for an instruc-
tional ski of appropriate length—
usually head heightto 10 centimeters
higher—that would provide stability
at low speeds withou! carving unde-
sirable and dangerous moguls into
the slopes.

By retlattening and introducing a
slight amount of "teverse camber”
toc the now-traditional, upwardly
bowed ski, and moving the "waist” of
the ski to the rear of the midpoint,
Kneissl found that maximum control
and maneuverability are available
at slow speeds—under 15 mph. Es-
zentially, the new design doeszn't
require as much downward pressure
in order for the skier to carve reason-
able turns.

The Blue Star OP is a foam-core,
fibarglass ski with steel edges and
construction details which are simi-
lar to the more conventional skis in
the Kneissl line,

Plus. a variable
tennis racket

The requirements of manutacturing
sports equipment from modern com-
posite materials has led companies
like Kneissl, traditionally a ski mak-
er, into other areas.

Another patent which was recently
granted to the firm covers a tennis
racket. Space within the grip allows
an adjustable weight 1o be moved
toward the throat of the racket or
back to the butt.

In tennis parlance, this means the
racket will play both "head-heavy,"”
for powerful strokes, and “head-
light,” for a finesze game requiring a
more delicate touch. The suggestion
here is that you can adjust the racket
to the type of response you think it
will take to handle any given oppo-
nent.

Pros have often been known to add
welght—lead slugs, lor inslance—to
racket heads for additional hitting
power.

The suggesied retail price for the
graphite, Kevlar-reinlorced racke! is
$200. Kneissl Inc.'s address is Box
178, Ward Hill, Mass. 01830,

Ensissl Blue Star OF skl is a foam-core. fiberglaoss type with a patented profile.

|9




Pi%g]rbuck launch for
military minishuttle

Ever alert for applications that could
lead to orders for its B-747 aircraf,
Boeing has concluded that the plane
could serve as an airborne launch
pad for an orbiting vehicle, employ-
ing Space Shuttle technology. The
| Boeing study, done under am Air
Force contract, further concludes
|that such a spacecraft could fly its
| initial mission by 1988,

The concept is known as the Air

(. &)

all o

Launched Sortie Vehicle (ALSV)
While much of the design would be
derived from the Shuttle’'s proven
systems, there would be differences.
The much smaller ALSV could be
launched from any military airfield
(or commercial cirport} capable of
accommodating aB-747. It is estimat-
ed that the vehicle, placed into a low
Earth orbil, could be over any point
on the globe within 100 minutes of
the launch plane's takeofi. Like the
Shuttle, it could he recovered on com-
mand; automatic systems in the un-
manned ALSV would initiate reen-
try and landing at predetermined
sites.

This seems, at lirst, to add up to a

Air Launched Sortie Yehi-
cle could remain on alart
sigtus atop its B-747
launch plane (top left)
Climbing with rocket as
sist. 747 reaches launch
speed of 530 mph ot an al-
titude ol 37.000 leeat. Aller
orbital mission is com-
pleted. cutomated reentry
and landing systems ilaf1)
ara inittated.

global reconnaissance vehicle, in-
stantly available in times of escala-
ting threals to national security. But
there is nothing in the concept that
riules out o weapons payload. in-
stead of one for surveillunce. Thus,
the ALSV could become, in effect, an
MX missile with the added dimen-
sion of retrievability trom orbit after
il has been fired at an enemy. The
mobility of such a system, with a cer-
tain number kept on airborne alert,
wotuld be a plus. The problems of dis-
arming live nuclear weapons for
reentry and pessible landing acci-
dents would be its most serious
drawback.

However, the system might also be
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used to attack and destroy enemy
satellites in orbit,

The orbiter would be mated with
a single external fuel tank; this
275,000-pound combination would be
fixed atop a 747 modified with a
launch “ramp.” plus foirings and
pylons. The other major modification
would place a single Shuttle rocket
engine, plus liquid hydrogen and
oxygen tanks, inside the 747,

From either a runway or airborne-
alert position, the launch aircraft
would climb to about 22,000 feet
before lighting off itz own rocket
engine. As thrust develops, the 747
would climb rapidly to near 40,000
feet at a nose-up angle of approxi-

POPULAR MECHANICS « DECEMBER 1587

mately 60°. At this point, at a speed of
about 550 mph, the ALSV and its fuel
tank separate from the 747. The air-
liner pushes away from the orbiter as
two guidance engines are fired 1o
slabilize il and provide more separa-
tion. Then all nine modified RL-10
liquid hydrogenfoxygen engines ig-
nite, boosting the ALSY toward orbit.
These engines consume all the fusl
in the external tank to provide orbital
velocity: the tank is ‘ettisoned and
burns up in the upper aimosphere.
The remaining fuel on board the
ALSY is sufficient for maneuvering
and reentry. Although initially pro-
posed as unmanned, the wehicle
could be modified 1o carry a crew,

further enhancing its surveillance
and antisatellite capabilities. A
manned version could proceed
against electronic defenses without
requiring jammable command in-
puts 1o be relayed from ground sta-
tions or friendly satellites.

No doubt, other applications could
be found for an operational orbiter
with g 10-minute, rendezvous-any-
where capability. An empty version
with limited life-support capabili-
lies, for example, might simply stand
by during manned orbital missions
tor possible use as a space "life-
beat.”

Faliten - Hoban Natlson
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Electronics
Super phone

Not too long ago, multiple extension
telephones that could also be set up
to function as a home intercom sys-

. tem were something you could only

purchase from a single source. To-
day, however, electronic telecommu-
nications technology is fair game for
a number of growing companies, and
the systems are far more advanced

i than most people realize.

Mitel, a Canadian manuiacturer,

has developed both single-line and

| two-line automatic swiltching sys-
' tems that incorporate a number of

advanced features. These designs
are intended for in-home use and
small businesses., In addition, the
single-line system, which can serve
as many as five extension tele-
phones, can be installed by the
homeowner even if he has no previ-
ous phone-installation experience.
Both systems interact with rotary
dial, Touch-Tone or electronic tele-
phones. The single-line system (see
illustration below) consists of a
master control unit plus up to five
easily installed jacks and either a
manitor or page uni! for each phone

- on the line. Mitel calls it the TalkTe

system. |t takes advantage of the fact
that most home phones operate on
two wires known, respectively, as

i "tip” and “ring.” With microproces-

—
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Master control units for two-line {lelt) and single-line extension telephone systems
from Mitel Inc. are pictured. along with the peging controls lor Individual sets.

sor controlled switching, the extra
pair can be used, in standard quad-
wire systems, for additional func-
tions,

Once the master control unit is
plugged into any 110-velt household
outlet, it can be wired to phones in
individual rooms. Monitor units per-
mit hands-free response to incoming
calls for a l5-second period, after
which a button must be pushed to
continue the conversation. (The units
can also be set tofunction as nursery
monitors.) Page units are used in

i
10 CO. HOME OR OFFICE

RED TELEPHOMNE LINE PAIR YOICE
+ =
TIp /_G REEM
g | BLACK

MASTER
CONTROL
UNIT

ALC
INPUT

Diagrom shows TalkTo system components which can be installed by o homeownes.
; uslng existing quad wiring. Power supply (PS) activates master control which routes
; calls 1o as many as five extension phones. Page (or monitor] unite provide no-hands
answering, hold, transfer. conference call and intercom functions.
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place of monitors on more sophisti-
cated systems: they have additional
circuitry which permits speed dial-
ing of up 1o nine preprogrammed
numbers.

These handy new devices can alse
awitch calls 1o other extensions. Con-
ference-type calls are possible, as
well, via the page units, but privacy
can be maintained on individual
lines.

Single-digit intercom dialing, call
holding (with music), and voice pag-
ing of all units simullanecusly are
among the leatures offered by the
system.

Househaold hookups

The linkage of a TalkTeo or similar
system to a wide range of household
devices has been shown 10 be practi-
cal. For instance, a smoke detector
alarm can be rigged to initiate a call
to the fire department; air condition-
ers or furnaces can be activated by
telephone code, or a home security
system, including burglar alarms
and magnetic door locks, can be
phone-linked. Controls of this type
can be phone-activated from any-
where in the world. In addition, vid-
eo and dota systems for home com-
puter use can be routed wia the
muaster control.

U.5. headquarters for Mitel Inec. is
located at 5400 Broken Sound v‘d

Blvd., Boca Raton, Fla. 33431,
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as modern as tomorrouw,

Classic Motor Carriages, #ﬁcmﬂﬁh’m
- replicar assembly manyfactures, presents s
- classic line for the 80%. Millions of dollars bave
been spent in engineering research tv enable
MHMW fo produce the finest
no rusting ever! All replicar assemblies are fully
warranteed by a company that cares.

Classic owners report gas mileage of 30-34
MPG. Our replicar assembiies

: Fmﬂummwmwmm
most rewarding experience of your life.

CLASSIC MOTOR CARRIAGES

Misremi, Florido 3054, (101} 6259700
S Fed. LM 9P S, DM PN See JEAW- 4PN

Enciozed ix §1 ea._for a full color brochure
and consumer buying guide for Replicar

Assembly: Gazelle and Bugait
Classic Speedster __ Classle TD

| I
| I
| I
| I
I Classic Speedster © I
I Ewciossi i3S ow. for s fall color brochuse or |
l thre banderafted, factory-finisbed: l
| Gazelle _ Classic \peedster
Name — S I
| Address |
ity Staite Zip
I Home fim- rmj I
| B8 (e ) |
Please charge on my:  MasterCared
l VISA—— Am.Express__ [Diners Club I
| Acct. No. Exp, Duite |
Aignmature,
e s i s e -

Look for our displays at alrports i Austin, Chicago, Cleveland, Dallas/Fl. Worth, Dallas(Love, Denver, Des Moines,
Detroit, Jacksonvilie, Kennedy, La Guardia, Mempiis, Miagmi, Minneapolizs-5t. Paul, New Orieans, Palm Springs,
Phoenix, Poriland, Sacramento, San Antonlo, San Jose, Seattle, 51. Lowis and Tucson,

C1982 Classic Motor Carriages, Ilnc.  Some Eguipment depricied is optional.



PM SOFTWARE
MONITOR

Antmared, cartoon graphics anliven game of Swashbuckler {from Datamost). Player
runs through menacing opponents by using keyboard commands. It's for the Apple 11

Go inte any computer store and o'l

see racks and racks of software in
colorful packaging. On doser inspec-
tion, you'll see that games represent
more than half the stock, The reason
is simple: People like to play. They
may have bought their computer for
word processing or accounting, but
they probably own a number of

ment of the person for whom yvou're
buying the software, Some games are
very complex and time-consuming;
others depend more on reflexes than
gray matter

Arcade games are very popular:
The best ones are for the graphic-ori-
ented computers such as the Apple [I
and the Atari B00. Arcade software,
such as Bandits and Rear Guard. is a
popular choice with just about any
group.

Simulation games such as The
Shattered Alliance offer the player
the opportunity to control strategy
ard tactics on imaginary or histarical
battlefields. But these simulations

PM's Sclence Editar has said that Rendezvous from Edu-Ware is “as good as the real
space shuttle simulator.' The game takes you from orbit (left) to outor space.

games. to0. And that's good news for
the holiday shopper who might want
to buy & computerist a gift,

You may not know a word proces-
sor from a spread-sheet accounting
package, but choosing a game can be
almost as much fun as playing one.

The first thing to remember is that
a game will only run on the comput-
er, or computers, for which it Is de-
signed. Buying an Apple Il game for
someone who owns a TRS-80 would
be as useless as buying a bustle for
Pia Zadora.

Keep in mind, also, the tempera-
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Pirate Adventure is one of Adventurs
International’s puzzle games, All offer both
text-only and graphic versions.

You rescue hostages via helicopter in

. above laft, fram Broderbund
for the Apple II, War games such as
The Shattarsd Alliance fmiddle) requine

very careful attention to strategy and
tactics. This game is available for

the Apple II, TR5-80 and Atar 800,
Banpdits, from Sirius Software for the
Appie IT {right). is ane in a long line
of arcade games available far various
computars from many manufacturers.

usually take hours to leam and days
(o play

Some games, such as Swashbuck-
fer and Choplifter. defy descriplion
They belong 10 a new form of ani-
mated games which are like open-
ended cartoon shows.

Adventure games, like the Scon
Adams series, are available in both
graphic and text-oriented styles to fit
all computers. If the gift's recipient
likes 10 solve puzzles of any sort. he'll
love 10 test his mettle with a camput-
er adventure

Cne final tip—buy from a store
that will let you sit down with a com-
puter and preview the game, Most
package art bears litle or no resem-
blance to what is on the screen

Have a merry computer! ™
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VIC2

{List Price $299

Only

$169°°

Special Sale Price
(when you buy & tape programs)

" PERSONAL
COMPUTER

@ Best Service in the USA!

® One Day Delivery Express
Mail

® Most In Stock Accessories

® QOver 500 Programs To
Choose From

@ Educational-Business-
Home-Game Programs

& Immediate Refunds
® Free Catalogs

# We Love Qur Customers!

Yau get the COMMODORE VIC-20 Com-
ll:ular for only $189.00 when you buy 8
aga gﬂgmmsll For tha SPECIAL SALE
PHIC F $250.00 you gel the COM-
MODORE VIC-20 computer pfus WE ADD
3000, BYTES OF MEMOR v you
B80% MORE PROGRAMMING WER!
This powerful (ullsized exira fealured
compuler  includes the 6502 micro
Erncussur {LIKE AFPLE)} 20,000 byles
OM with a 16K exlended LEYEL 0l
Microsoft BASIC, BODD byles RAM l;g
in expandable to 32,000 bytes RAM,
key typewnler  prolessional expanded
keyboard with graphic symbols on keys,
coler command kKeys, high resolution
graphics, 512 displayable characlers, tex!
display is 22 lines 23 characters, sound
amd musie, real time, upper lower case,
full screen a.-dilinF cursor, Noating point
decimal and trig functions, string arrays,
scrolling. mulll  statement lines. fila
managmeni, PEEK AND POKE. Assembly
machine language is available We have
easy 10 use sell leaching books and pro-
rams.  Accepts TAPE-DISK-PLUG IN
ARTRIDGES, connects 1o any TY, in
cludes AC adaptor, R.F. modulator,
switch box, sel leaching Instruclion
brok, comes in a beaulifyl console case.

LOW COST PLUG IN EXPANSION
Expansion accessories plug directly intg
this compuler, exlra RAM memory, Con-
trollers, @ Cassetle, A Telephone Modem
for only $89.00, an B0 Column Printar for
£349.00, even the 170K Disk Drive plugs in
direct, You do not have 10 buy an expen
Sive expansion inlerface.

WHY SUCH A LOW PRICE
YOU WON'T BEAT QUR PRICES FOR
THE COMMODORE viC-20 COMPUTER
with tape programs or with increased
programming power added!! We sell
direct 10 customers and you save the
profit margin normally made by compular
slores, department storas and
distributors, we are willing 1o fake a
smallar margin o develop volumeat

INVEST IN YOUR CHILDREN
Educate your children while they play
Every kid wants 1o play alecironic games.
{(We have some of the bestl. The next
natural slep for their curiasily is to try
simple programming. The:f can do this in
20 minutes with our simple self teaching
instruction book High schools are
teaching computer math, science and pro-
gramming - some slart in grammar school

=

n 1"
| experts

we are

commodore VIC

i mu1pmwde this COMPuler as &
Teacher and Tutor at home, belore you
know il your child will be writing com-
puler programs. We Pave Ooyer 500 Dro-
grams 1o choose from!! More than 270
educational tapes. complete coverage of
small business and home programs, plus
a wide variely of the best games! Why
pay 514000 to 528500 for an electronic
game of £100.00 for a IK lny computar
with a flat plastic keyboard? When you
can buy this nwar‘ful extra tealured
compuler Tor only $489.00

IMMEDIATE REPLACEMENT WARRANTY
I your computer fails because of warranty
delect within 80 days from date ol pur-
chase, you Simply Send your compuler 1o
us via United Parcel Service prepaid. We
will “immediately” send you a replace-
ment computer al no charge via United
Parcel Service prepaid. No one wa kKnow
E‘vea you thiz kind of warranty service,

ost computer warranty service lakes 30

1o B0 days 1o handla - this lantastic “im-
mediale replacement warranty” is backed
by COMMODORE COMFUTER, a MAJOR

national brand electronics manutaclurar.

SPECIAL SALE PRICE $189
You get the COMMDORE WIC-20 com-
puter for only $169.00 when you fa"g &
tapa programs on sale for onl 0
you can choose one of ihree § tape pro-
ram packs! (8 GAME program pack

: or (8 HOME finance Epmqram

pack .70; or (B small BUSINESS pro-
ram pack 589.70) This full sized extra
gatured computer has a 66 key
typewriter keyboard, color, sound, music,
=8|l teaching Instruclion book A.C
adapter, switch box and owners manual
pius all the other features lisled. Comas
in a beautiful console.

SPECIAL SALE PRICE 5258
For only 52589 you gel POWERFUL 28K
COMMODORE WVIC with B0% MORE
PROGRAMING POWER THAN VIC-20! It
has 28,000 bytes tolal memory (20,000
bytes ROM, B,000 bytes RAM and ox-
tended LEVEL il BASICS) plus ali the ax-
tras features listed!

SPECIAL SALE PRICE 3338
For only $339 you get SJPER POWERED
41K C-D-{HMDDDHE 1C with 400% MORE
PROGRAMMING POWER THAN VIC-201
We add 16,000 byles memory to the
VIC-20. ‘rau t a total ol 41, byles
memary byles ROM, 21,000 byles
RaM and aﬂandad LEVEL Il BASIC) plus
all the extra fealures listed|
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TRACTION-FRICTION PRINTER 3389
This all new COM-STAR deluxa line
printer. prints BWx11 lettar qI wality full
size single or fan fold paper, labels and
etc. impact dot-matrix, bi-directional 40, &8,
80. 132 colums. Includes cable that plugs
direct into the VIC-20 printer port - no other
interface is needed, List 3589, Sale $339.

15 DAY FREE TRIAL

DOM'T MISS THIS SALE -ORDER NOW

D Please sent me the COM-
MODORE WIC-20 for $169.00
plus $88.70 for 6 tape programs
Specily pack wanted __

]
H

Please send me the 28K COM-
MODORE VIC for only §258.00.

Please send me the £1K COM-
MODORE VIC for anly $338.00.

D Please send me the TRACTION-
FRICTION PRINTER tor only

$380.00

We stop CO.D and honor Visa and
Master Card.

Mame

Address ==

City ___ _

State
O vIsA

Zip Code

~ MASTER CARD C.0.0.

Credit Card No,

Expiration Date __
Add 510.00 lar shipping. handling and In-
surance. lllinois residents please add
6% lax. Add 52000 for CANADA, PUER-
TO RICC, HAWAI orders. WE DO NO EX.
PORT TO OTHER COUNTRIES.

Enciose Cashiers Chack, Money Order
ar Personal Check. Allow 14 days for
delivery, 2 1o ¥ days for phone orders,
1 day express mail

Canada orders must be in U5, dollars.
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PROTECTO

ENTERPRIZES racromancer

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382.5244 to order



~for your greater success in Building

Beginners, craftsmen, even foremen and
mpuintmden ts, have sent for these free
blueprints and trial lesson in Plan R
u:mrunfﬁaingmtﬂhlmgﬂ'l‘mh:
Rﬁ:ﬁng Esmhw
—lndﬂm:ptmtiﬂldetnknfnlltyw
bﬂmtruﬂtiﬂn in your spare Hime at
bume. coupon below or phone
TOLL FHEE—-mhawm,Mnmpre-
pare for a beltn'inh—higher income, or
start your own contracting business

1-800-528-8050 Ex. 10
CHICAGD TECHNICAL COLLEGE
1737 S0 Michigan Avenue, Chicage. Il 60616
THE SCHOOL Foi BUILDERS

-

| l:i-llcmu TECHMICAL COLLEGE

Dept. Phi-122 1737 So. Michigan Ave.,

Chicaga, lIl, B0G18

Pleasa mall i Froe Trial Lesson, Bhulprlnh

;'hluflglulm thipra 15 no
of—ha wikl cadl,

HAME — AGE

ADDRESS

o ATATE NP

FREE BLUEPRINTS and TRIAL LESSON

“IT'S NEW AND IT'S FREE!"
The most complele Publishad
Car Stereo Catalog From

California Sound

“America's Car Stereo Experis”
« 10 pages of Car Sterecs and Accessones
by Concord Pioneer, Craig, Sanyo,
Jensen, ADS and Linear Power.
» Installation inlo & Spacs « Fres dalvery
» How i design your system
o S-yaar Warranly on all Car Slereq fems.
Cuur responsiility beging when we deliver
Send to: CA Sound Dept. PM
P.Q. Box AB2088 San Diego CA 92138
Call Toll Frea LS. 1-800-854-2273
Toll Free CA 1-800-542-6228

SWISS ARMY TYPE KNIFE
'- = A8 Durposes wndes ksl R
Lanie. Siundy sursssal knifa
wilh 12 Stenbras Stoel
Bisdes. por
Y| Viar Faly

/ ' £
J 2]
| \ Fi il
Wostbury Sales 2.0 Bos 434, 373 Magple Ava
‘WasEbury, N ¥ 11530 Do E-12-PM
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had run its course. The mighty air
forces marshaled to defend liberty were
no more. For the first 20 years after the
war, few cared what had happened Lo
those valiant warplanes. Even as late as
1961, when the Canadians sold all their
newly rebuilt Mustangs, the prices
ware still in the 51,000 range.

The ultimate artifact

If you look at the survival rate of
World War Il aircraft. it's easy to sea
why they're so rare. Take the P-47
Thunderbolt. Prior to VI Day., more
than 14,000 had been built. Today, only
ewght or ten are Xnown to exist, and
only three or four still fly. And the
famous P-40 Warhawk of the Flying
Tigers? An unbelievable 15,000 came
out of Curtiss Wright's factory, but
today, only eight or nine are still in the
air. Germany built an astounding
34,000 Messerschmitt 109s batwean
1939 and 1945. Now, only one original
Me-109 is still airworthy, though there
are several Spanish versions flying.

Today, the warbird owner and re-
builder must be an aarial archaeoclogist,
knowing that the anifact he is uying w
save is one of the most vulnerable
known to man, much more fragile and
easily destroyed than fossilized skulls
or the fabled Clovis arrowheads. Re-
storing something as rare and intricate
as a World War 1l combat plane is a tru-
ly heroic project that usually begins
with a scavenger hunt in which the
prize may be something as esoteric as
an aileron for a Corsair or a canopy
hinge bracket for a Mustang. This is
how the aeral archaeologist gets his
Larills.

Take Pete Regina, for example. In
Israel, he ran across a wing for a very
early, very scarce B-model Mustang.
Then, in northern California, he found
the rear 8 feet of a B-model fuselage.
Six years and more than $100.000 lat-
er, after scrounging pieces here and
there and making many missing parns
himself, Pete sat at the controls of his
completed P-51B Mustang,

Then there's the story about John
FPaul's buried P-40 In any area of inter-
est, whether {t be antique cars, antique
weapons or antique airplanes, you
always hear rumors about the one
decaying in a barmn somewhere, or bur-
ied, or at the bottem of a lake. Most of
these reports turm out to be old wives
tales.

John Paul heard such a story, only in
this case, it was supposed to be a P-40
buried in a farmer's field. John was
skeptical, but he located the farmer and
started digging. At 9 feet, he hit a
winguip. After several days of excited
excavating, he hoisted a P-40N War-
hawk from a grave in which it had lain

(Continued from page 83}

since 1948, Surprisingly, the metal was
not corroded at all. and the plane
should be back in the air soon.

Amazing survival story

Other tales abound, like the ones
about a Martin B-26 Marauder found in
the tundra of Alaska and a Japanese
Zero brought back from a Pacific island.
One of the more amazing survival sto-
ries concerns a P-40 that had lain for 30
years on Amchitka Island in the Aleu-
tians. When it was announced that the
island was going 1o be used as a nucle-
ar testing site, a man in the state of
Washington wrote to everybody he
could think of in an affort to save the
plane. He got no response.

Then, about six months later, he got
a call from the dock in his home town.
“What do you want us to do with your
airplane?” he was asked. Racing down
to the waterfront, he found the P-40 sit-
ting on a barge. Somehow (the details
are not known), another Warhawk had
been saved from oblivion.

There are some warbirds still to be
found, too. There arg half a dozen P-38
Lightnings perched on the cecap in
Greenland., They were brand new
when they ran out of fuel and had w
belly-land on the ice. Lots of folks are
trying to figure out how to get those
planes back.

And then there are the Navy carrier
planes sitting on the bomom of Lake
Michigan. Some say there may be as
many as 100, most of them fghters
ditched in the waters off Chicago dur-
ing carrier training exercises in the ear-
ly 1940s. Since it's fresh wataer, they
may have survived. The Navy just
recently authorized a private search for
the missing craft, so there's still some
hope for their recovery.

There are other tantalizing rumaors,
too—about Spitfires in India, FW-190s
in Rumania, Hawk 755 in Argentina . .,
and the storles go on and on.

Superheroes of the skies

It's no secret that every flier who
ever lived—and many a nonflier—has
dreamed of being a fighter pilot. Some-
how, it fits right in with wanting to be a
fireman., a Texas Ranger or Robin
Hood, The macho mystique of the fight-
er pllot—the brave hero battling the
fearsome Hed Baron—has been the
thin basis for many very thin movies. Is
there any difference between this and
the Main Street scene in High Noon or
Shane? It's the classic confrontation in
which the good guy triumphs owver the
bad guy by virtue of his skill and dar-
ing.

This macho nostalgia has made the
fighter plane the superhero of the war-
bird set. You have only to look at the
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sleek lines of the P-51 Mustang, the
fastest, most versatile fighter of the
war, 10 understand why. You have only
to stand on the ramp and listen to the
staccato bark of the mighty Merlin V-12
to know the excitement these planes
engender,

But getting into the warbird game is
difficult, because the game is so small
and the cost so big. Worldwide, there
are probably no more than 100 w 120
fighters of all nationalities still flying—
out of a total that exceeded half a mil-
lion. And of those still in the air, fully
two-thirds are Mustangs. The P-51
owes its survival 10 its enduring excel-
lence.

Even after the war, as we moved on
to the jet age, many underdeveloped
nations bought large numbers of Mus-
tangs. Our own National Guard used
Mustangs up until the late 1850s,

More recently, partly because of the
TV series Haa, Baa Black Sheep, the
Chance-Vought F4U Corsair has gained
a popularity almost equal to that of the
Mustang. However, even with the
recent return of some castoff Corsairs
from Central America, the total flying
population of F4Us is only 14 or 15.
Grumman's famed “cat™ sories—ithe
F4F Wildcat, F6F Hellcat and FBF Baar-
cat—is represented in the air by no
more than six or seven examples. Of
foreign warbirds, the British Spitfire is
the most numerous, but still only six to
eight are flying.

The Curtiss P-40, on the other hand,
is an excellent example of what warbird
restorers have done to save history. In
tha late 1960s, when MGM made the
movie Tora! Tora! Tora!, they needed
two P40s to represent the aircraft flown
by Lieutenants Walsh and Taylor dur-
ing the Pearl Harbor attack. So scarce
were Warhawks at the time that MGM
barely had enough spares 1o keep just
two flying.

This situation has changed dramati-
cally, however. In the last few years,
the flying population of F-40s has
increased to between 8 and 12 at any
given time, and there are reporedly
more than 20 now under restoration.

Own your own bomber?

Anyone thinking about private own-
ership of a bomber should guestion his
sanity. Still, thanks to dedicated war-
bird believers, there are bombers flying
today that otherwise would have van-
ished over the horizon like the dodo
bird. The B-17 Flying Fortress, the Bat-
tle Queen, still reigns supreme in the
hearts of those who remember the sac-
rifices made to stamp oul tyranny.
Though subsequently replaced by the
even mare awesome B-29 Superfor-
tress, the B-17 was a marvelous flying
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maching and amazingly low on mainte-
nanca,

Powered by four L.200-hp Wright
radial engines, the B-17 proved tre-
mendously adaptable and soldiered on
long after it was cashiered out of the
military. deoing all sorts of ocdd and
sometimes dirty jobs. It was the B-17
thar first brought effective firefighting
right to the forest fire. "Have borate,
will travel” was the slogan.

Unfortunately, when the B-17 was
put into itg civilian workclothes, it was
stripped of all the refinemens that
made it a bomber—its top and bottom
turrets, gun mounts and bombardier
and navigator stations. Thus, to restore
a B-17 today, you have to do a tremen-
dous amoum of scrounging for pans
that were, at one time, nothing but
junk.

The Spitfires and Hurricanes of the
world owe their survival 10 the movie
Battle of Britain, for which huge
arnounts of money were spent on track-
ing down the few remaining relics and
making them airworthy. It was a simi-
lar movie acting job that helped to save
the B-25 Michell, the twin-engine
bomber used in Jimmy Doolittle’s his-
toric raid on Tokyo. Had it not bean for
the movie version of the book Catch 22,
in which the Mitchell played a leading
role, dozens of B-25s would have con-
tinued to sink in the dust at forgotten
airfields.

The B-24 Liberator, the B-26 Ma-
rauder, the A-20 Havoe and the mighty
B-29 Superfortress that dropped the
atom bomb are represented by only one
or twa flying examples. And except for
a few Spanish-buill German Heinkal
1ls, absolutely no Axis bombers still
fly. In many cases, they don't even exist
in MusSeums.

Trainers make fun planes

Far mora numerous today are the
two-place training planes that taught
our airmen how to fly in World War 11,
This is because some tontinued in mil-
itary service long after the war, while
others found use as crop dusters or sim-
ple sports planes almost anybody could
buy and fly. The Air Corps designations
used to denote the three different levels
of instruction were FT for primary
trainer, BT for basic tminer and AT for
advanced trainer.

Boeing's PT-17 Kaydert (N25 in the
Navy) was popularly known as the
Stearman. A big, open-cockpit biplane,
it was stable, easy to fly and—as many
students proved—virually indestructi-
ble. You could fly it through a house—
and some greenhorn pilots did. Today,
the Stearman is still used by many crop
dusters and airshow stunt pilots and

{Plwaze turn to page 128)
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may well outlive every othar WWIl-vin-
tage aircraft.

Other pri trainers include the
PT-22 Ryan and PT-19/23/26 Fairchild,
both nice little low-wing, open-cockpit
two-seaters that still exist in some
numbers and make excellent flying
toys. In basic trainers, the 450-hp BT-
13715 Vultes Valiant has survived in
sizable numbers and many are current-
Iy being restored,

If you reached advanced training,
you graduated to the AT-6 Texan (SNJ
in the Navy). Of all wartime trainers,
this superb North American design
came closest to having the dashing
looks of a real fighter and was not
phased out of Air Force and Navy
inventories until the 1860s. Thereafter,
it was bought in large numbers by pri-
vate individuals at bargain-basement
prices of $1,000 or so for use in aero-
batics, smoke writing and sport flying.
It's still used as a military trainer in
some other countries, and we'll proba-
bly see the turn of the century before
thae last AT-6 is retired.

Getting into the game

You can jump into the warbird game
and get your fieet wet, or you can just as
easily jump in and go clear over your
head. The days of finding a Mustang in
a barn and paying the farmer $£200 for
it are long gone, though the fantasy
persists. Today, warbird prices range
from the barely manageable to the
absolutely ridiculous. They start at
about $5,000 for a little warbug spotter
plane that's seen betier days and run
on up to $300,000 or $400,000 for con-
cours-leval restorations of combat rari-
ties like P-40s, Spitfires and top-dog
Mustangs.

Restoring something as exotic as a P-
40 or P-51 is such an enormous project
it boggles the mind. Don't make the
mistake of thinking that, just because a
World War I fighter is 40 years old, its
design is rudimentary. Nothing could
be further from the truth. The combat
planes of that time represented the pin-
nacie of propeller-driven techmology.
Their engines were massively compli-
cated and their contrel systems equally
cormp e,

The 1,450-hp Merlin of the Mustang
is a V-12 with double overhead cam-
shafts and a two-stage supercharger.
The 2,200-hp Pratt & Whitnay in the
Corsairs, Thunderbolts and Hellcats
has no less than 18 cylinders and 36
sparkplugs. Your local fx-it shop is
going to ba no halp on one of these.

And assuming you can plunk down
$200,000 or so for the initial aircraft,
how will you feel about a yearly main-
tenance bill of $15,000 to $30,000 and
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direct operating costs (gas, oil, insur-
ance) that can hit you for $300 to
£400—per hour?

The affordable ones

The picture brightens, however,
when you come to rainers, The prima-
ry types like the P-17 Stearman and P-
22 Ryan can be had for about the price
of a Cadillac {and are a lot more fun).
They're also much less expensive to
restore, maintain and operate than the
combat birds. Even the AT-6 Texan,
despite itz hefty 650-hp engine, is well
within the mechanical skills of the more
advanced do-it-yourselfer—though its
price is up in the Mercedes class.

Even more affordable are the little L-
saries spotter planes known as "Grass-
hoppers” because they could land and
take off anywhere and were the eyes
and ears of the infantry. Designated
*“L** for liaison aircraft, these mild-man-
nered, high-wing, enclosed-cabin tail-
draggers include the L-2 Taylorcraft,
the L-3 Aeronca, the L4 Piper (the clas-
sic J-3 Fiper Cub wearing olive drab),
and the L6 Stinson Sentinel. Powered
by 65-hp engines (except for the bigger
190-hp Stinson), they are easy and fun
to fly and can be restored and main-
tained on a back-yard builder's budget.
Even today, you can pick one up for
about the price of a family car.

But can you fly it?

Most primary trainers and liaison
planes are docile and forgiving of mis-
takes—as they were designed to be—
and can be flown by anyone who has
had raildragger (tail-wheal) experience.
The big-engined combat birds are
another story. Their flight characteris-
tics are both exhilarating and demand-
ing—+that"s their attraction. With 1.500
to 2,000 hp up fromt, they can't be
expected to have the best of manners.
They were, after all. made o be killers
in a life-or-death arena.

Everything in a fighter happens
guickly and withowt wamning. While
most sports planes will shudder and
shake before reaching stall speed. a
fighter will give you no such notice. It
will fly right up 10 the edge of stall, then
dump you on your back. Pour on too
much power on takeoff and it will ee-
cute a rapid left tum and go cartwhesl-
ing off the runway, Misjudge your land-
ing approach and it will drop you like a
sack of cement.

Still, the most temperamental fight-
ers were flown in combat by 19-year-
old kids with no more than 200 hours of
flying time. The answer is they ware
taught the military way and flew by the
numbers, following correct procedures
exactly. If this is done, almost anybody
can fly a fighter.

The best route into something like a

(Flease tumn to pags !30]
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NEW WINGS FOR WARBIRDS
{Continued from page 129}

Mustang, Corsair or Wildecat is to buy
15 or 20 hours of instruction time in an
AT-6 trainer. Then you may be able to
talk your way inta one of the few
remaining two-place TP-51s—for more
instruction. You may find that just a
ride in a warbird is enough to satisfly
your desires. Or you may decide that
the fire and brimstone are worth selling
your house, business and wife's jewels
to get one—it's happensad,

Where to see warbirds flying
There are many fine aviation muse-

ums throughout the country where you
can see historic fighters and bombers.
A few of these include the Smithson-
jan's famous National Air and Space
Museum in Washington, D.C.; the U.5.
Air Force Museum at Wright-Patterson
Air Force Base near Dayton, Ohio; the
.5 Navy Air Museumn in Pensacola,
Fla.; and the Experimental Aircraft
Assn,'s Paul H, Poberezny Air Mussum
in Franklin, Wis. This last museumn,
s00n 1o be moved to new EAA Head-
guarters in Oshkosh, Wis., contains
many warplanas in flying condition that
can be seen performing elsewhere at
airshows throughout the year.

In addition to these static displays.
there are also some museums where
you can actually see warbirds in the air,
The following is a list of locations.
(Note: Because some planes may not be
flying at certain times, or may be away
at airshows elsewhere, it's advisable to
call ahead when planning a visit to find
out what will be flying.)

B Champlin Fighter Museum, 4636
Falcon Circle Dr. (Falcon Field).
Mesa, Ariz. (10:00 a.m. 10 5:00 p.m.
7 days; $3.50 adults, $1.75 children;
tel.; 602-830-4540).

B Combat Air Museumn, Topeka, Kan.
{located on old Air Force base; 9:30
a.m. 1o 4:30 p.m. Mon. through Sat.,
12:30 to 4:30 Sun.; $1.50 adults, 75
cants children; tel.: 913-862-8649).

B Confederate Air Force Museum,
Harlingen, Tex. (located on Rabel
Field at Harlingen International Adr-
port; 8:00 am. to 5:00 pm. Mon.
through Sat., 12:00 to 5:00 Sun.; $3
adults, $1.50 children; tel.: 512-425-
1067),

B Kalamazoo Aviation History Muse-
om, Kalamazoo, Mich. (located on
Milham Rd. near municipal airport;
10:00 am. o 500 pm. Mon.
through Sat., 1:00 to 5:00 Sun.; $3
adults, $1 children; tel.: 616-382-
6555).

B PFlanes of Fame Museum, Chino Air-
port, Chino, Calif. (10:00 a.m. to 5:00
p.m. Mon. through Fri., 12:00to 5:00
Sat., Sun.; $3 adults, $2 children,
under 5 free; tel.: 7 14-597-5314). MM
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TRAMMEL COMPASS
{Continued from page 94)

door and window arches. Start by cutting
aut rectangles for the basa, groove gquides
and guide retainers. Use plastic laminate
or hardboard for the slides and guides
{GE Textolite was used here). Then out
the gquide slides and compass locks from a
gingle strip to ensure uniform width.
Counterbore the screw pilot holes in the
greove guides and lay them out on the
birch base. Insert the compass locks [n the
grooves 1o achieve uniform groove width
before snugging the mounting screws for
the guides. When the guides are set, fas-
ten the guide retainers.

Start making the pivot posts by routing
a groove Vis in. deep and % in. wide per-
pendicular to the grain In “-in. stock at
least 6% in. wide. Then rip four Y-in.
strips and two 2-in. strips. After cutting
the strips to a length of 2% in., pair them
up and glue them face-to-face to form a
¥ax Yi-in. square hole 1 in. from the top of
each plece. Check the fit of the aluminum
bar in each plece before the glue sets,
then tap holes in each for the thumb-
screws and cut the scribe holder to its
final shapa. Tap holes for the scribe and
scribe-locking screw. Cut and attach the
post caps with glue and brads.

After the glue has set, bore pilot holes

bit to make a recess in the leaf. Do not
drill all the way through.

The two blocks that make up the stop
should be made from a single piece of
hardwood. Bore for the guide pins and
hanger bolt, then cut apart to make up the
two pieces, Use a Ya=n. bit to bore the
holes for the guide pins and a *¥a-in. bit
for the hanger bolt hole. Glue them into
the =top block assembly, as shown. Clip
the heads off 3-in. common nails and use
the shafts for guide pins. A bit of candle
wax rubbed on the projecting ends will
allow them to slide properiy.

After the blocks have been separated,

use a ¥e-in. bit to enlarge the hole in the
larger block to allow clearance for the
machine-threaded section of the boit
Make your own knurled adjusting nut
fram a pioce of maple dowel. Cut & series
of shallow kerfs around the edge and then
bore a %e-in. hole through the center.
Thread the hole and assemble the stop
block with a knurled nut and washers, as
shown. Attach the hings.

A series of lines on the base, and inch
marks on a strip of masking tape, will
prove useful. Graduations % in. apart
may also be added at the back of the base
near the back stop.—F.H, Louden

WHITTLER’S KIT!

More and more folks are discovering the pleasure of the
old American tradition of whittling. And now Buck Knives

makes il easy for you to get started with

this satisfying creative activity with a new
Whittler's Kit. It has everything you'll
need 1o sta't: Buck's new Model 704

Maverick pocket knife, with a 21"
clip blade . .. an Arkansas Washita
honing stone . . . Buck Honing Qil
to make sharpening easy ... even
two easy-to-whittle wood blocks
1o get you started . . . and to aid
your creative urges, the 12-page
Buck Knives Guide to Old Time
Whittling, filled with helpful hints,
illustrations and specific whittling
projects. Best of all, this complete
lat has a suggested retail price of
only $26. Ask your dealer today.

inthe bottom of the pivor posts and attach
the slides, leaving a Yis-in. gap at the bot-
tom of the posts. Check their fit and
adjust the gap by trial and error.

Turn the scriber handle on a lathe and
attach it to the scribe holder. Then glue a
piece of rubber stair tread to the bottom
of the base with cove base adhesive and
cut the comers off the base assembly so
they won't interfere with the scriber on
tight circles and ovals. Finally, assembile
all parts as shown and mark the exact ver-
tical centers on the pivat posts and scribe
holder— Robert F. Bessmer

BUCK

KNIVES

Famous for holdreg an edge!

Free! "Knife Enow-How"'

|
pt. PM-1282, PO. Box 1257 IfT .
?‘iag-'ﬂian; CA 22022 G

GREBT C -

MITER STOP
prtinued from a7,

gauge slot. Raise the blade 1o maximum
height, then place the trimmed edge of
the plywood base against the face of tha
blade. This should assure good right-
angle alignment

Drive two Y4-in. tacks partly through
the base and into the groove strip. Test-
cut 8 plece of stock and check the end
with a try square, If it checks out true,
apply glue and secure the strip to the bot-
tom of the base. If not, adjust a5 required
by withdrawing one tack temporarily.

Cut off part of one hinge leaf as indi-
cated, then insert it into the kerf in the
backstop. Grind the end of a 1%=in., Ye-20
thumbscrew so the tip is bullet-shaped.
Insert the thumbscrew and tighten it
against the hinge to make a center mark.
Remove the hinge, then use a Ye-in. drill
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PICTURE FRAMING SECRETS
{Continued from page 101)

a spring. The spring applies tension tothe
curter when the eyebaolt is connected. The
glass cuner is bolted to a vertical wood
block cut to receive the cutter. The block

SPRAY PAINTER'S

‘THIRD HAND'

6 accessory that pleases me most is

the holder | use to paint picture

framas. | devised it one day after a freshly

painted frame—hanging precariously on
a coat hanger—crashed to the floor.

The major parts of the helder are two
piecas of wood held together by a car-
riage bolt, external tooth washer, flat
washer and wingnut, The accessory
hangs by a screw eye in the end of the
shorter wood member. Tha longer mem-
ber holds the picture frams impaled at the
top and bottom of {ts rabbet on 4d fin-
ishing nails, their heads cut off.

The nails are installed in a pair of wood
blocks. A drill press and sloping jig help
bore holes for these nails to uniform
depth. One of the wood blocks is station-
ary. The ather block is secured in a sheet-
metal slide positioned so the nails can
secure the frame. Once the block is in
position, you can apply tension to it by
stretching a spring fastened to one end.
The spring is covered by a rectangular
aluminum wube to protect it from paint.

Begin painting the vertical frame mem-
bers with both wood pieces of the jig posi-
tioned vertically. Swivel the jig to paint all
sides of the wvertical frame members.
Next, loosen the wingnut and rotate the
longer wood member so it is in a horizon-
frame members.

I've built several of these jigs. After one
frame is paimted, [ return the jig to the
original position and hang it on a nearby
nail until the frame is dry.

My paint booth consists of a 16-in.,
direct-drive fan with explosion-proof mo-
tor installed in the end wall of my shop.
Two curtains on rods are anached to the
ceiling joists. The leading edges of the
curtains have vertical steel rods in the
hem. When | am ready to paint, | extend
the curtains and secure them with tios at
the lower comers. Afterward, 1 push
thern hack against the wall out of the
way.

Selecting the right type of paint is
sometimes a problem. However, if you're
painting several frames in different col-
ors, it's convenient 1o use spray paints.
I've had luck antiquing frames using a
solid blue with black glazing. A coat of
solid gold. followed by a light spray of

(Floase turn ta page 134}

132

pivolts on a rod secured to the cutter
base.

To use the jig, align the left side of the
glass to the dimersion on the board's
yardstick that you want the finished glass.
Run the cutter from the top of the channel
downward to score the right side of the
glass. Place the scored side of the glass up

on the worktable with the excess hanging
over the table. Grasp the edge of the
excess firmly, raise the glass slightly and
crack it sharply on the tablia.

Note: If you can't locate ball bearings in
your area, a set of four, {-i.d. ¥ "Vie-0.d.
* Ya-in. thick) is £12 postpaid from Arm-
or Co., Box 290, Deer Fark, N.¥. 11729.

44
FINISHING
AL

WITH HEAD

CUT DFF
(2 RECD)

DETAIL-BLOCK

FiMEEHING
HAILS

FORME
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FOR HEAD "
SFRING ENCLOSURE=
V2 x4 TUBE
D FROM SHEET

WASHER

y WANGNUT
e

4,
éﬁ/ EXTERMAL
; ——— TOOTH

I

- WASHER

TENSION ASSEMBLY:
SEE DETAIL
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Potent-8 for Men and Captive-8 for Women,

‘Scientific

il
o

Sgents Appeal!

the scents that attract!

Now, Doctors at leading universities,

first in Europe and now worldwide.

have found substances whose mere
aroma can be used to make you appear
more attractive, more impressive, and
even more desirable. Scientists first
described the incredibly powerful
aroma attractants in insects as phero-
mones, For years, many Musk fra-
grances have used pheromones from
animals. Now, pheromones have been
found in humans, too! American scien-
tist and researcher, William Sergio,
has captured the secret in 2 new for-
mulas utilizing male and female phero-
mones to create the ultimate

Potent-8 for men and Captive-8 for

—

Intant Charisma!

For the first time, you can unlock your

scents appeal. Just sprinkle a few drops
on, and the potent but almost imper-
ceptible aroma goes right to work

sending powerful chemical messages.
You can add it to your favorite cologne,

or aftershave. With Potent-8
(or Captive-8), you will approach any
social situation with a new and total
confidence.

Scientific Proof!

I_ ——Mall NO-RISK

You Succeed or
Pay Nothing!
Research results are so startling that
we can confidently offer you this in-
credible guarantee. Try Potent-8 for
men (Captive-8 for women) for 30
days. Use it time and time Use
all of it. See the thrilling results. You

must be ely satisfied or you
may send the empty bottle for a
prompt refund, no guestions asked!

Don't delay. Order NOW!
fz}mmﬂ"ﬂm
Today™ =

Coupon
The Body Shoppe, inc. Depl. MMM246
122 Portion Ad., Lake Ronkonkoma,N.Y. 11779 |
Please rush my order as indicated below. My I

check or M.0. is enclosed. (NY & Ct. res. add

I sales tax) ]

It really works! The knowledge that hu- | How Many?
man bzings produce odors and scents : _{#%?: 1 oz. Patent-8 for men I[SEL'B:‘:I

dmmcanattmﬁtmrepelmﬂh:rls
nothing new. History's great lovers

Eﬁawalhutedml
the ages. Perfume and |
cosmetic manufacturers have been |
trying to capitalize on it for centuries.
But now, for the firs! time, the secret ¥ Name
has been found. Tests done by doctors I Address

legendary tem
it down

ea. + $1.75p&h = $11.70)

| —(#910) | oz Captive-8 for women

{($1295ea + $1.75 p&h = $14.70)
— SAWE $16.85 (#C9070) 4 azs. Potent-

8(826.95 + $3.00 p&h = $29.95) |
—SAVE $25.85 (#C910D) 4 ozs. Cap- |
tive-B{329.95+$3.00 p&h = $32.95) i

|
at leading universities confirm the | pipy I
' I

power of pheromones, nature’s “inner | g,

perfume”.




First truly
allordable
fool of
its kind!

POWER-FEED
PLANER/MOLDER/ JOINTER

New Iow-Cos! power Shop Makes you Maney , . . Saves you
money! Outperforms them sl Quickly turns rough lumber
into high-vaieg fmshed stock. Mokds ail popular pal-
s . any custom design. Flanes or joints without
changeaver Comes complete with 115V molor, stand.
kneves. bl instructions . . ready to wse 30-DAY FREE
TRIAL! Easy terms. Send For Complete Facts’

CALL TOLL-FREE 1{800)824-T088, Oper. 642

In Calt, v-800-052-TTTT, Oper. 642
FREE INFORMATIDN KIT E
-

e
[ g 1= ] 4
'Im'ﬂm

—_—

Kansas City,

[ YES! Piease rush my FREE information Kit ang
dietmil on your 30-Dgy Fres Trial Guaraniee

Mamsa

Agdress
City
State

F-_-----
h-------‘

Zip

L 1 8 ¢ & 7 3% 3 ¢ ¢ F & B & & 3 F 7 3 7 7 97}

e PP e :
Telephone Listening Device
m‘h hﬂﬂn‘w m*;"nw\l [

.

BURGLAR ALARM For Home & Small Business « Radio
Controlled « Buy Factory Direct & Save » Thousands in Uss
» Easy Homaowner installation = immadiate Shipmant UPS or
PP « Freg Brochure

__I_El_.l_l_i_.!g_whu Pui-172, Baroda, M 4004

LEARN

PICTURE FRAMING SECRETS

ajther red, black or light green paint also
works wall.
One last tip: Although it is difficult for

me 1o buy mats or other framing supplies
locally, an economical mail order source
is: Harbert A. Japs, 126 Seventh Ave. N.,
Hopkins, Minn 55343. (Ed. note: The
company offers a catalog and book on
framing for §3 postpaid.) ™

Make A Rustic Frame

The contour of novelty {drop) siding used
on housas and other buildings can be
used (o advantage in making rustic pic-
ture frames. Ofven you can find such sid-
ing in rural areas or purchase it from
house-wrecking companies. The less
paint on it and the more weather-beaten
its appearance. the more handsome your
frames will bo, providing the wood is
still sound.

To make frames from siding, first rip
both edges of the board. leaving abowut 2
in. of the flat surface and ¥ in. of the
curved portion. You may wish 1o vary
these dimensions according to the over-

From Noveity Siding

all size of the frame you're working with.

Second, cut 8 Veein~deep X Yin.-
wide rabbet in the frame back so the an
can be mounted in place. You can cut the
rabbet with a table saw, a radial saw ora
poiater.

Third, cut mitered frame members wo
size. Assemble them with glue and 1wo
finishing naits per joint. Start one nall on
each frame member of the joint. A miter
clamp halps make good frame joints.

You can paint the newly cut edges (o
match the weathered surface. Usually.
black, white and brown pigments are
suitable.— Ralph 5. Wilkes

Frame created from drop siding is  Paint newly cut edge to match frame’s
simpla, for couniry scenes. aged surface as closely as possible.
STEPS IN MAKING
A FRAME

NOVELTY (DROP} EUTTING
BLHNG LIME
BTER 1
REDRICE SLIE
AL NEERED

CORNER
DETAIL
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4 | PallMall Light1005.
‘9% 7 Athird less tar
/" <~ than the leading
5~ ¥ filterking,and
v stilf greattaste.

’ S| Warning: The Surgeon General Has Determined
; That Cigarette Smoking Is Dangerous 1o Your Health,




DWNERS REPORT: 5-10
{Continved from page 85)

cific dislike.” Another complaint with the
automatic had to do with the transmis-
sion's hunting and pecking between sec-
ond and third range as the microproces-
sorsearched for anideal gearing. This usu-
ally happened around 25 to 30 mph, and
it's a problemn not confined o the 5-10.

Naor ware owners with manual gear-
boxes totally happy, either. An [llinois lab
technician put his finger on the main
problermn when he wrote: “"The shift lever
[of the manual four-speed] is attached to
the transmission with a pressed fting. It
comeas off about every 500 miles. and my
local Chevy service manager told me he's
had a number of other 5-10 owners with
the same complaint. The tranny needs a
threaded adapter.”

The lever not only tends to work loose,
but some owners told us it's hard to get
the shifter into reverse.

An area of solid praise centered on gen-
eral comfort. An Alabama pipefitter
smiled. "It rides like a dream and drives
like & sports car.” An Ohio advertising
executive; “[ like the ride and comfort.
The 5-10 has the feel of a much larger
truck ' A West Virginia garage cperator:
“Great comfort and rcominess on the
inside; great sportiness on the putside. A
Texas manager: ""'I'm 61, and head- and
legroom are axcellent,”

Nearly 20 percent of the ownars we
surveyed bought the 5-10 because it's
American-made. That's significant be-
cause workmanshp eamed high praise,
with 85.8 percent rating it good to axcel-
lent.
A Kentucky enginear cormmented, “Ev-
erything fits tight and works smoothly.”
A Louisiana forester: "Very good con-
struction and workmanship for a utility
vehicle.”

A Chevrolet dealer mechanmic from [li-
nois wrote this note on the back of his
questionnaire: “] might be prejudiced,

Artention to detail like rthis nonskid
bumper abounds through rest of velicle,

Workmanship earnad high praise.

but my 5- 10 was the first one we recaived
in November 1981, and everybody com-
mented how well the doors and fenders
fit. Our new-car cleanup man said he felt
it had one of the finest paint jobs he'd
seen come through and, being a black
truck, it would have shown imperfec-
tions.'

And, on the topic of mechanical quality,
a West Virginia designer volunteered
this information: “'I've driven 6,500
miles with no problems whatever,
which proves that U.5. assemblers can
do a superior job.”

It tumed out that 51 8 percant of the
drivers we surveyed reported no mechan-
ical troubles of any sort. That's a so-so
showing, though, when compared with,
say, the Ford Mustanyg, Isuzu and Datsun
Masxima.

The 5-10's most common mechanical
problemn had to do with the manual and
automatic transmissions, as mentioned
{28.8 percent). After that came the induc-
tion systam—mainly poor running when
cold and dieseling when hot.

And nearly seven percent mentioned
spongy brakes=—or at least that the pedal
goes down too near tha floor, which some
drivers said made their foot hit the accel-
arator.

Of other items they'd like to see
changed, owners suggested using less
plastic, especially in the imterior (an
observation common to all modem cars)

/" 2nd MOST IMPORTANT
TOOL FOR EVERY
WOODWORKING SHOP

WERSATILE

MOLDER-
PLANER
Almost as basic ‘
OSyoursaw . ..
molds, planes,
rabbets.

From $430
= Master Charge

» VISA

WILLIAMS & HUSSEY MACHINE CO,
Dept, 17, Miltord, M. H, 03055
Toll-froe 1-800-258-1380

The Lincoln AC/DC-
Professional results at a do-it-yourself price.

Big brother to the AC-225-5, Easy non-ferrous and many other alectrodes.
to use. Easy to afford. The ideal welding Standard features includa input plug
ool for tabricating, maintenance, and receptacle, alectrode holdar, work
farm repair and construction, piping clamp and cable. Plus a free “Weldor's
and hardsurfacing. Gulde" with illustrated instruc-
Gives you the cholce of DC or AC lions and tips to better welding.
and runs on single phase 230 volt Look for your Lincoln Distrib-
power. Graat for code quality walding utor in the Yellow Pagas undear
with Fleetweld® 5P. Easier welding Welding Equigment. Or write: The
In all positions. Low range sta- Lincoln Electric Company,
bility for thin matal whera a Cleveland, Ohio 44117,
smooth arc is essential. Ideal Canada, France and
for Stainweld® low hydrogen, Australia.
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Book about Aluminum
Malds with prices and
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direct from world's larg.
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CONCAETE MAGHIMERY COMPANY
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il the hubcaps. A self-employed Cali-

ian sniped, ""The plastic hubcaps are

e. ] have the Sport wheels, and I've lost

ol cap already. | won't even bother to

cplace it. What a sad commeniary on
Atherica’s biggest automaker.”

But criticisms tended to be mostly
minor and, as some owners admitted, nit-
picking. The great majority expressed
extreme pleasure and satisfaction with
the Chevy 5-10, and we feel it would be
unfair to leave out the praise that owners

For example, from a Michigan industri-
al supervisor: "Very goad workmanship,
panel alignment; no wind noise at spead;
excellent ride and comfort; good gas mile-
age; good handling on the road.”™

A Nebraska travelicg salesman ox-
ulted, “"Chevrolet doesn't have to take a
back seat to the Japanese with this truck.
1 drive 40,000 miles a ysar and appreciate
the riding comfort and V6 power.”

A Wisconsin motorcycle parts manag-
er: "All body panels fit flawlessly. Paint is

perform perfealy. The dealer made every
affort 1o help me find the equipment and
color | wanted.”

And finally, fram a West Virginia far-
mer: "“We had a Luv before, which was a
good truck, but it didn’t compare with the
5-10. For a farm and all-around vehicle, 1
think the 5-10 is one of the best new
trucks GM has ever developed. We've nm
it hard, and it really goes—will peg BS
mph in third without even winding tight.
It's really a very fine vehicle. [ can't say

heaped on this pickap. excellent, and dash components fit and  enough good things about ft."” ™
SUMMARY OF 1982 CHEVROLET S-10 OWNERS REPORTS*
Total miles driven 2,381,548 Specific likes: Comfort opinon: Number of wehicles ownisd:
Economy 48 5% Excolleon. . .. .. 50.3% ‘This pickup anly 20.4%
A r Seylineg 40.4 Good 411 Two cars . G628

1.8-liter ahv Four Ride 345 Average TH Three cars .. 120
Intewn.. .. . Z18 Handling g.g Poor 0B Four or more cars 5.0
Long trips 289 Comfort .. 1 Had mochanical trouble?

2. B-liter ohv V& Specific distikes 't':' 1A mummm‘z_ﬂh
Intown....... 204 Mo 2089 Ma . 482 Eh"! Illi_t 143
Lang tripa iz Gas mileage lower than What type of trouble? Fard 130

E dloss: Expeciad 115 Shift machanism 16,05 Pontias 8.2
1 6-liver ohv Four 18.4% Lo parsy g e L oy by ek L&
Z.B-liner ahv VE BO.6 : Induction system 85 Age distribution of twners:
What changes would you like? Qil loalks 4 15-20 years . T mpam
Transmission choices: No changes 16.8% Reahon. e 3049 yoars .. “a
Masnual Four-spesd 59.8% '“““;'f‘““’““ﬂ_ :-: 1o S0-phis ., 263
Automatic three-spesd . . 40.2 Pactor g &0 MT“ m*m. : ¥? £1.9% 'I\'ud:lmhnmﬁ-lﬂl i ?
Why did you choose this pickup? S 54 AN A Mk L Ty 160

Econarny | 47.5% Workmanship opinion Daalor sarvice opmdon: e

Stz 0.0 Excallon:, 0B Excallarnt 26.55%, Would you buy ancther Cheu-

Boylimg . ............. 282 Good . ... . . 450 L A R 164 rolet product?

Made in America 185 Average 0.7 Awarage 21.1 Yo BR 2%

Engine power 10,2 Poor is Poar 168.0 Na .. 118

*Percentages might not equal 100% dus to rounding or insuficien: data
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PM'S PICM OF THE BIG-SCREEN TVx

PRICETYPE SIZE TUNING BRIGHTNESS FEATURES
KLOSS
Mova beam £3,300v2-pleca. ceiling 6.5 R Dhigital. 83 channels B0 foot lamibart s Remoe-control comb fker, direct video
Maoded 1 mcunt about 5700 more output, fned-lavel audio cutput
Monnabusarn $2.7000 2 piece 65 k. Mo unar B0 footlamberts Sama as Model 1. plus opticnal wired ramota
Mondtar
Morvabsam ¥3. 2002 plece 1 f, Mo taner 18 footlnmberts Sama as Modal 1. plus optional wired remote
10-f. Monitor
Miorvakmndrm 3 800 2-plece 10 fr Digital. B3 channeds 18 footlaumbart s Sama as Modad |
10+,
Novabear 2,000/ 2-plece 5. No twner ADPProKimatedy Forabile {about size of & 18-in. TV, weighs
Model 2 50 footlamberts BO 1% b ey no sCresn—you can use the
wall; sudia and widen ouipuis
MITSLRISHI N
V5-450R §3. 700/ rear projaction 45 in Drigital. 105 channals 1 200 Foon]ambeasrs Ramope comeol, aosmal speaker ourputs,
cable ready stareo cutpuis, doors
V5515 §3. 50001 -plece 50 im, Same as above 120 footlamberis Rames control. exemal speaker outpues
VS-520UD 540001 -plece 500 in Same as above 120 foxlambens Remoe comol, emermnal speaker ourputs.
on-screan vima and channel, doors
NEC
PI-4500 §3, 2000 rear- projecthon 45 in [ngrital. 105 channels. 120 fouelambers Remcte control. one video oulput, Two audio
cahle raady oUtpuLs
Fi-&000 £33, 50001 - pleca B0 I, Same as sbove BOr Fot lambart s Same as above. but only omd audio outpas
FIONEER
L5501 §$3.300/1 -plece 50 in Elscrranic, 33 chamnels 120 fooelamberts Remote comrol, awdio capas, comb filver
“RCA
PGR-100R HA/ -pisca 50 in. Electronic, 83 chammels 120 foot] armbens Remote control, comb filter. emernal speaiar
PGR-Z00R $3 400 mear-projecton 45 im. Driggital 100 Footlamberts Samer a3 above
PGR-300R 33 600‘rear-projection 45 in Dugital. 3 channals 1064 Footlambans Same as above, plus doors
SONY
KP-5025 528002 -plece &0 in. Digieal, 105 channais. 100 footlambserts Ramote control. ona video output. one audio
cable ready ouput
KP-T225 $3.30072 - ploce B R Same as Above 50 footlamberts Same as above
KP-60a0 $3.800v1-plece 50 in Same as hbove 1087 Footlambsrs Same as above, plus alectnc GO0 OfETEL N
from remote comtral. rEmote ANLETna
KFH-S600 3, BOCV - prro) scthan 46 in Same ml abres 100 fowstlambwrts Aemate condrol, remote switch Detwesn cabl
bow arndd antenna video'nudio outpnas
ZENTTH
EN-4545PF B3, FEOmear-prj ection 45 in Digizal, 112 channais, 180} foot Larnberts Retnote conrol, screen disappears in cabanet,
cable riady cismnale control use of talaphone
PV 4535 $2.M0mear projection 45 in Digital. 83 channals 180 footlambarts Ramote contrml

BIG-SCREEN TV
{Continund from page 91}

tuning can receive mid-band cable
channels, but you need cable-ready
tuning to get the superband channels
above that. Many cable-ready sets offer
105 channels or more. If you don't have
a scrambled pay service like HBO, you
won't need a converter box, and many
cable companies will offer you a dis-
count.

B Sterec sound: Stereo TV broadcast-
ing is still at least two years away, but
video cassette recorders, videodisc
plavers and FM simulcasts can give you
the real thing if your L5T is ecuipped
for it. Many L5Ts have two speakers.
But for true steres sound, the unit
should have a separate audio amplifier
for sach channel. And the LST should
also have steree audio inputs—RCA
jacks—for the source to be connected.
B [nputs and outputs: If you own a

i3B

VCH and/or videodisc player, you prob-
ably know what a rat's nest of wires
looks like, Many L3Ts have multipls
direct video inputs that allow you to
connect different video sources and
switch them at the touch of a button,
This also eliminates the need for an AF
switch box or A/B switch. Direct video
inputs hawve another advantage. They
bypass the RF modulator in the tuning
saction, giving you a highet quality pic-
ture. Video outputs aro also convaniont.
Thay enable you to feed the output of
any channel to an extra VCR. Last, but
not least, is the provision for an audio
output. This allows you to feed the
mono or stéreo audio portion to your
stareo and through hi-fi speakers.

8 Miscellaneous features: Thera is an
entire collection of electronic gadgetry
on this year's sets. One rear-projection
unit, the Zenith SN-4545P, has a screen
which ascends electrically from the
cabinet when it's tumed on (see photo

on page 80). Other features you may
run across are an on-screen channel
readout and a special circuit that will
prevent the kids from watching adult
programs when mom and dad are out.
If all this sounds exciting, and you
want 1o run to your local video store,
whait. This is an expensive purchase,
and you should buy from a reputable
dealer. Perhaps the best establishment
to shop in would be a store that special-
iz0s in L8Ts. Thoso stores hove troined
techricians who will deliver the units
and install them propecly in your home.
It's a good idea to ask the salesperson if
this service is included in the price.
Make sure the store is an authorized
service center for the brand that you
buy. If something malfunctions, they
will be able to repair it. IUs also a good
idea to buy a service contract. Most in-
home service contracts cost about
$200, and they take over where the
manufacturer's warranty stops. P
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FM's copy stand can be used with a tripod (above) or with legs you can
build (right}. Adjust the camera platform vertically or slide it along the
base up (o 22 inches from the material that's being copied.

With this unique copy stand, not only can
you copy slides, but you can practice
your still-life photography, as well.

BY FRED HAITZ

Hem’s a unigque copying stand you
can build o mount on a sturdy
tripod or on its own legs. By adding an
L-shaped bracket, it converts to a verti-
cal copying stand to photograph sub-
jects on a tabletop or floor. Slides,
maps, pictures or drawings up o 16 =
20 inches may be copied. And provi-
sions for numerous adjustments make
it wasy to line up and focus on the sub-
Ject.

A tripod can be auached to either
end of the stand. The location of the
hanger bolis and fender washers that
hold the camera platform is optional.
You need only one set, about 7 inches
from the rear end of the base. But you
can use mora if you want additiona)l sta-
bility.

If you decide to build the legs, our
measurements can be altered to suit
your own needs. They can be made suf-
ficiently long to raise the platform high
enough so that you don't need a table.

140

I you want higher legs, you can add the
optional hanger bolts mentioned
above.

The slotted slides of the camera plat-
form allow It to be ralsed or lowsred
and tilted forward or backward. And
the slat on top of the platform enables
the camera to be adjusted back and
farth. The slot is T-shaped to allow
side-tp-side camera movement. If the
cross-part of the T is about 2% inches,
the stand can be used for taking three-
dimensional pictures (more on that lat-
er}.

Phowographic backgrounds are often
very effective. The U-shaped back-
ground-panel frame with adjustable
beam holds these backgrounds—any-
thing from paper ‘or cardboard to
smoked glass or acrylic plastic.

The stage/pedestal arrangement can
serve as a small tabletap or as a stand-
off camera platform when the copy
stand is being used vertically. (Accom-

panying photos show it being used
either *vay.) The stage. madno of hard-
board, should be corner-notcaed so that
it will fit closely into the U-coaped back-
ground-panel frame. Thé background
pane! helps to support thie weight of the
stage. .

Occasionally. subj cts must be ar-
ranged on the floor or on a tabletop. In
these cases. convert to vertical opera-
tion by using an ! -shaped bracket on
the rear end of the slide. Purchase such
a bracket from photo stores or build
your own as shown in the photo on
page 144. Then use the stage pedestal
as a stand-off camera platform. [f
needed, extend the slide 1o clear your
own triped’s legs or other obstacles.

If you want to copy slides directly,
you may want to build the light-trap
frame shown on page 144. You'll hava
to custam-shape the metal or cardboard
tube o match the circumference of your
owrn camera lens. This tube acis as a
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lens shade so that the copy stand's
camera won't record reflections from e Lot
the surface of the slide. | ." AND B2 IDE OPEWING
While the light-trap method is the | —
most sccurate means of slide copying, SECTION VIkW | OPAL GLATS
you can also achieve excellent results | ... el | BT
using rear projection. For this, just %
insert a & ®* 11 x 14-inch piece of e
flashed, opal glass into the U-shaped PR _L
d frame. Then project a slide o
from behind onto this translucent sur- SPACER -
face, J FILLER
The projected image may be the TATDA
entire slide or just an area. This tech- LONG LIGHT
nique can make close-up. detailed cop- . ATTACH WM
ies or one-to-one reproductions. You e o T g BT
can determineg approximate exposure b inl g 4 i i by ol

with a light meter. The entire operation
should be done in a darkened room.
This is also a handy way 10 get black-
and-white photos from a color slide:
Just copy with black-and-white film.
Try this rear-projection method. If
{Fiease turn to page [44)
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Here's how all the parts of the copy stand
fit together {top of page). Legs for the
stand are optional. The diagram (directly
above) lustrates how to bulld che light-
trap tube for copying sbides. It's impor-

tant that the opal glass should be no
thicker than shown or the slide may not
fit. To prevent that possibility, the thick-
nesgs of a cardboard slide should be con-
sidored as standard,

14



HOTTEST NEWS I
allfl(E A~-UJHEE

There's never been an off-roader like it befare. mmm-driva high—and back—at any speed..
A trim, highly maneuverable new size that's just  No hubs fo lock or unlock. No slowing down. No
right for today's off-roading. stopping. Try that with Ford or any import truck.
Revolutionary, newly patented Insta-Trac 4X4 Lots of room. Lots of truck. With an optional
system. S-10 Blazer's got it! Ford and the import  folding rear seat, there's roomy seating for four.
trucks don't. There's never been a four-wheel-  Fold the seaft down and you enjoy 11.4 inches
drive system like it. For the first t:msahm
. am Can




A-UUHEEL DRIVE
DRIVE.

mmmmmmmmm New-size 4X4 fuel economy. With standard
‘Properly equipped with an available V6 and  4-cyl. engine and 4-speed manual transmission,

optional heavy-duty trailering package, S-10 Blazer offers impressive E-.'PA gas mileage ratings

Blazer can tow up to 5000 Ibs., including trailer  for a four-wheel-drive sport utility vehicle.

and cargo. That's two and a half times more than  Federal: 30 Est. Hwy. EPA Est. MPG*

any import lruult—-md 1700 Ibs. more than a California: 31 Est. HW'f EPA Est. MPG*

Ford Ranger can tow. Avallable V6 power. S-10 Blazer's got it! Ford

and the import trucks don't. Chevy 5-10 blows

them away again. Test drive a 4X4 Chewy S-10

Blazer now!
Liaumhrmd MPG hm mmy differ

mileans lower.
mmppodwm
wnmerGM divisions, subsidiaries. or
woridwide See your dealer for details

g Let's get it together... buckle up.
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Movies,
Sports, Shows
- 24 Hours a Day!

Imagine thie highes! quality, most pop-
ular s&lling, micro-wayeé receiver sysiem
in the country . All for only 5165.00.

Aeceive 24 hour a day movies, specials,
sporling events, and mone, all on your
presenl lelevision sel Instsll this high-
powerad parabolic dish system in just
minutes, then st back, redax and enjoy
great 24 hour, commercial-free program-
ming. The HMA-20 microwave receiver

SPECIFICATIONS
HMA-

REGULAR
SUGGESTED
RETAIL-5 324

SELECT MARKETING INC.
MARKETING, P.O. BOX 823, CORCIA, CA. DTT20 I

system 15 dessgned 10 be installed within

sixly miles of the microwave ransmisshon
stalion in your area (unobstruched lne-
of-sight), and comes complete with all
hardwara: 60 hool of coaxial cable, cable
adaplers, power supply tuner, and Insial-
Letipn mstruclions Al for only $165.00,
ncluding shippang and handling. We alss
oler our newesi snd most powerful
anlenna, the HMA-28 with 40% mare
power lor i sharpes! picture posaible
and the longest signal distance . . . only
$229.00 including shipping and handling.
Both of these greal antennas are tuneable
rowgh 44 Ireguencies, providing you the
greatest selection of programming. Both
units carry a G-month imiled warranly on
delects in material or workmanship®. 5o
dont wall anatheer minute, call us right
now, our lines are open 24 hours, our
opermiors are roady o lake your order

We gladly accapl VISA or Mastercard of
Ty order (albow 2 wks) If you prafer,
L, personal check (aHow 4 1o 6 wki)

AR ERR
ary UMt DESCH TR cost TOTAL STV, STATE, 2P I
HMA - 20 |  CosraTE LwiT | 5184
— [ Jwmsa [ ussrencaso
MM - 38 COMPLETE LIMIT 1T I
ACCT, i £ BaTH
A Calvinamn Mmiderie Adkd § % Sales Tas
BN TURE

L

SHARPEN YOUR SAW

. EVEN ON THE JOB

. WITH PROFESSIONAL RESULTS!

The GAMN" Chain
A few turns of
each 100

Saw Sharpener is easy to usel
the handle uniformly sharpens
th for top cutting perfermance.

The gutalsle ail-metal construclion and precision

ca

Chubirg
| B £

rhride cutting burr of the GAMN' Sharpenat
sl SMOUID, under Droper Cate. provide
yoars of sarvice

GAMN' saves you fime and money®
By keeping your saw GAMN sharp
eulin on Yhe joh wiou Il gl
morg wood and ox
tznd the lite of your
% and chain
Gamn

Powin | e

LR THA B mil -
e

[~

P

EEIFFI] pee 0
g i

Preas Besenl =18

— __H

| |

it's almost a ministudio in itseif.

UNIVERSAL COPY STAND
{Continued from page 141)

you enjoy it and are satisfied with the
results, there's no need to build the
optional light-trap frame, though re-
sults will be better if you do.

If you live near a photo store or noy-
elty shop that sells 3-D wviewing
glasses, you can also make stereopti-
con-style pictures. Take the first expo-
surs. Advance the film and shift the
camera laterally about 2% inches (the
T-slot mentioned earlier). Take the sec-
ond shot. The two images will be
almost, but not quite, the same.
Through a viewer, they will appear in
3-D.

But for everyday use, you'll prabably

|| The fight-trap tube
fabove} holds slide
and lets you move
camera lens closer
or farther away for
exact forus. Make a
| test slide {laft)

use the copy stand for standard photo-
graphic purposes. Try using the pedes-
tal and stage combination to set up
accurate shots of small objects, for
instance. With the proper macro lens on
your camera, many objects can be cop-
ied in an exact one-tc-one ratio—
objects besides other slides or photos,

You'll find that this little device not
only adds te your photographic studio,
P

L-shaped bracket above can be cut to any
convenient length, depanding on how far
up the sasel your support axtends.
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AMAZING HARD-TO-FIND SCIENGE BUYS

NOW ON SALE!

Bargains in Alternate Energy — Health — Weather
Hobbies — Magnifiers — Magnets — Telescopes — More

I.IIIIIETEILE‘II'III BEE THE SUN WORK The silvered finish
gives you & hemisphencal miror. Al 3
glance, you s everything gowng on
arpund you Operales on imasitle inlra-
red radiation. 5” hagh. 3° in digmeter
Mo BOSI Mo §THE  HOW BRTS

OUR MOST POPULAR MABNIFIEN. Provides 10 power magnifi-
cation Sturdity mounied in plastic with
2 Swingoul lens syslern S0 you Can carry
in your peckel or attach 1o key chain
372 1%%" closed

Be 30244 Reog 52295 NOWEIRTE

NEW! THE 76 MM 1/6 EDMUND TELESCOPE. ..

COMPLETE WITH MOUNT READY T0 USE

Journey to the craters of the moon . study skyscrapers or nature's
wonders! Expertly crafted in our own plant and specially designed as your
first telescope Precision optics, durable tube, al-metal mount. The 25
mm eyepiece delivers 17X magnification, perfect for all-around viewing
Its sieek design complaments living room or den, yet it's sturdy enowgh 1o
be the perfecl Companion on & Beld trip or star party. Weighs just 5 Ibs
Measures 13%" x 17%:" x 117, Comes ready touse, . 50 your axploration

into space can begin righl away
Mo 31677 Reg 310995

w $89.95

MINIATURE BATTERY POWERED PUMP. Pumps 1 pL per minute
. heouwgh 4" tubk (inchadad) Lifts liguid
24 imches. Selt priming. Operates on 2
1%-3 ¥ Rashlight balterws [not in-
ciuded). 11 is the parfect instrument for
daricromes, isnce bairs & table desplays.
Mo 50345 Reg B5.595 NOW 5455
HYDROMNIC GREENHDUSE: GROW PLANTS INDDORS ALL TEAR!
{ Feeds planis a perfect mbaure of
waater, nustriants R [Rght, ussng na soll al
all! Get up 1o 10 times the yheld of
comventional soil. Containg mutriant
“ | mix & transpor system
| W ¥11ER Aog S50 NOWEI4BE

BUILD YOUR OWN WEATHER STATION
Accurately forecas! weathar and check your pre-

dictions against TV and rado. Kit

gler with windvane, ingoor indicator board to show
wind speed & direction; sensitive air tank baromeler
with 2 ft. indicator; sling psychrometer, rain gauge

with calibrated tube 1o measurs

inch, 100 1t lead in wire: color clowd LD chart, fore-
casting manusl. Powered by 113V AC house current

with safety cord

No. TIO2Z 32995 KOW

includes anemam-

as little as 1/100

$26.95

—Y. W

RECORB WIEH AND LOW TEMPERATURE EACH DAY, Jurbe sire
steel and aluminum instrument with
-"“ -

12" ciam, Bhoe and pink indicatons an
& ."*’"'
E )

camied ta the lpwast and highest paints
THIE FI.HIIJIIT NEVER MEEDZ BATTERIER! Electricity iz

of day and left tobe read befone resstting
Mo, TEABT Reg. S10.95 NOW 1708
genenaled when you squeeze the fy-
whael—na rechamging! Uses 22 W
flashiight bulbs It's compact; take il
amywhere & newar be sfuck bor a Bght !

5% x 27
Mo 61 0B Aeg 52555 ROWSI6.95

SAVE WATER WITH SHOWERSAVER Cut hot water bill without
giving up @ stimulaling hat shower, A
pertect minture of Air and wales provides
increased velocily ai 5% less volome
Easy to install. Chrome plated brass
Be, 11,102 Reg $1250 NOWS1125

CHEMICAL LIGNT GLOWS AS EMERBENCY MARKER or as a signal

for nighttime bekers! Can be seen in

daylight. and for 1,000 yds. 31 night &

in plastic tube Bsts 3 hrs. Comes in

phg. of 3

Ha P-EOETY Reg 795 HOME5.5%
G0 FISHINE WITH THIS MEGHTT MAENET. Lifts up to 150 pounds
Discover underwaler Ireasumnes, locale
ihemes losl in water, Aluminum frame,
bar-handie. Light enough for any fish-
ing reel. Resists comasion Wi, 2 |bs
Mo 71136 Reg 52695 NOW SRA2S

=

LEETEN 70 YOUR MEART! A sensflive bell diaphragm stalhoscope,
juisd Hikg e o wour doCior uses. Per-
fect lor ieaching children about the
wonders of the human body

Mo S0.2T0 Reg. $12.95 NOW SE85

11 H-24

SAVE $8.00 ON THE 30X
MICROSCOPE WITH BUILT-
IN LIGHT! ideal for inspecting
piants, gems, photos. Center focus
whest, bult-in light source; retractable
condenser fens 5% x 1367 x %"
No. 31.281
Reg $24 95

Edmund Scientific

Edscorp Bldg., Barrington, N.J. 08007

+$1695
FREE _

GIANT

MAKE ‘HIIIE OWN 8 FT. HOT
AIR BALLDON. watch it rise to
about 200 M. on just hot i Will
lift anything wp to 1/2 Ib Kit in-
cludes 10 precut gores, 6 1L of 14
pauge wire for ring and Cofe
Instructions inchidad.

No. 60.691 @" 35135

Reg. $5.95

B X 20 8PY SCOPE. 50 small it
fits in the pakm of your hand! 288
ft @ 1,000 yas. lield of view. Only
2 oz Stores easily in your pocket,
pursa or glove compariment, Brush
metal finish Incl neck strap and

6" w 1%" & 2" case
s £ $22.45

COMPLETE AND MAIL TODAY
T0: Edmund Scieatifie Co. 711 H-24 Edsearp Building

SIZE .

CATALOE 4—

Barrlagiea, N.J. 08007 CREDIT CARD
HOLDERS

Shocs o Quantity price ORDER TOLL FREE
1-800-25T-61T3

In New Jersay
ey 1-B00-232-86TT

W.J. Resigents Add 5% Sales Tax Muthod of Fayment
Total Enchodsd O cregk et [ MG

O Send Free Giant Size Catalog

O wisa O aem Exp

1 O Comers
Signature P
MNamea PRINT
Address
City 5t Zip. Eagures




LOOKS AL...

Crosscut Saw Sharpening Tools

A two-man Crosscut saw can make
short work of felling trees and buck-
ing logs, but anly if it's properly con-
ditioned. This involves more than just
sharpening the teeth because not all
the teeth ao the same thing.

The tips of the trangular cutting
teeth—positionad in pairs along tho
blade—must first be filed 1o Gl
a uniform arc. Then the cut-
ting teeth must be set by al
temately bending them a
specified amount in opposite
directions. Next. the rakers
{the smaller double-pointed
taeth which remove the
waste left in the kerf by the cutters)
must be filed shorter than the cutting
teeth

Only when these three tasks are
completed can the woth edges be
sharpened to make the saw function
properly

While some makeshift methods for
conditioning your saw can work.
these simple but specialized tools
from the Crosscut Saw Co. are a bet-

ter bet. Here's how they work

The combination jointer-raker tool
holds a file bent to conform to the
blade arc by adjustng three serews,
When the arc formaed by the file
matches the "avereged out” arc of
the cutting teeth, file the cutters until
all the tps touch the file,
Mext, use the seiting 100! In con-
Junction with the spider gauge
1o sel the cutting teeth. With
the tool handie at 90° to the
__ side of the blade. place

Crosscut saw sharpening kit includes a
serting tool (A), jointer-raker gauge (B,
and spider gauge for checking set (C).

By adjusting three screws on the joint-
er-raker gauge, you can shape a file to
conform to the arc of the saw blade.

the ool slot over the top of a woath
Then adjust the set screw so it is
2015 in. from the side of the blade
and push down the handle. (An auto-
motive leeler gauge works well for
setting the stop.)

Check each tooth with the spider
gauge 1o assure accuracy and unifor-
mity. Adjust this gauge by filing the
foor of the long leg 015 in. shorter
than the other three. Then use it as
shown in the photo

Finally, you must use the slotted
raker gaune 1o determine the raker
tooth height,

Slide it over each palr of rakers.
Any projections above the filing pad
should be filed off. Once these ara
filed uniformly. sharpen the
cutters and “point up” the
rakers

For tools and information
write: Crosscutl Saw Co.. 2
Letand Pl. Seneca Falls. NY.
13148,

Tools are available individ-
ually or in a three-piece kit for $49.95
postpaid. A catalog s available free

— Hosarie Capotosta

File cutting teeth to uniform arc by push-
ing rool opposite way from file tang

Stop screw an the setting tool lats you
set the teeth uniformly and precisely.

To check the set of cutting teeth, place
spider gauge against blade. If gauge
rocks up and down, set is too shallow. If it
rocks sfde to side, set is too desp.

14g

Fut gauge on rakers with shim between
gauge body (behind blade) and blade to
keep them parallel, insuring accuracy.

File raker projections flush with plate,
then remove gauge and sharpen edges.
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MAKE MONEY

Would you like to own a
business, with people waiting in
line scrambling to buy from you?

“This wystem is a TRAFFIC STOPPER. We
had » line af all limas ‘We were 50 busy
we couldn’t even lake a braak!"
M. ‘Willkam 5. Cadif.
“Tha sysiem ks my second , lollowup
alter purchase i3 bayond the call of duty”
M. Peggy J.. Minois

CASI"Compu

Here's what others say aboul it*

we A0 longer have 1o concemn out
sabves with walching sach dollar Whai |
mean o sy is we watch sach dollar (el
inlo our pockels. What & greal changs

1 g thrilked with my sysiem Bill's
wyaballs have turmed 1o dollar signe.™

Ma. Jessica & WY,

This picture above was taken at an actual location and is often a
typical scene with the CASL The booth is almost lost from the mas-
sive crowd wailing for their portrait or comparing it with friends.

Imagine yourself in the middle of that crowd, with a fist full of bills
so0 large you are having trouble holding on and making change.

Mis_ Susy G, Ulinois = Tt Restimosials and rmore v o hilg i our men ORGE 30 open. dor i paictaey

ter Portraits in black & white or Vibrant Color

Draw the Cro_wds and Crowds Mean Money'

Belng in the right place at the right

time and getting In on the ground floor can | 1

make you rich.
Ba-clu: in the fifties il someone had sug

ted you buy a McDonalds or Kentucky Fn‘mi
E"Ichn you probably would have hed.
Most of us did. But there were a handiul of
smart people that didn't laugh. They bought—
and today they don't have a worry in the world.
The secret ks to find a business that ls so
right . . .and so ripe. . . that you can ride it
like the crest of a wave,

There is Such a Business

It's called CASI Computer Portraits.
Ideal full time. part time, or weekends. Perfect
for—absentee owners and [amilles. There's no
need 1o quit your present job.

It's affordable —about the price of a car—and
the payback can be fast. It combines thres of
today’s hottest trends, T.V.. Computers and
Instant Pictures.

Here's How It Works
With the CAS| you take someone’s pheture with
a TV camera and instantly print it out with a
computer. Don’t flinch aboul using & T.AL
camera or computer. You drive your car withoui
kmowing about motors, You switch on your TV
set without being an engineer. The same holds
true for the CASL li's so push bution simple
a child can run it.But the profits aren’t kid stulf.

Healthy Profit Margins

It's an all cash business and the profits come in
healthy gulps. The going price for a computer
portrait s $2* to $3*. Your cost? Ten cents.
And that's not all! You can print Computer Por-
traits on T-Shirts — Calendars — Tote Bags —
Aprons and many other wanted items. The pig-

fits are 100% yours. It's not a franchise. There
are no royalties or LH.

THESE ARE JUST A FEW OF THE MONEY MAXERS THAT
KEEPS THE CASM CONING YOUR WAY —EVERY DAY
Successful Locations are Everywhere

The Ea.%SI Swlvmvis portable-ready to go. Sets

up in 30 minutes, You set up anytime, anywhere

Malls, Department Stores, Flea Markets, Ke-
mru. Cunwnﬂsom. Trade Shows and on and
on, Travel with it. The world is your territory.

The Flr:t Step is Up to You
You need to know more aboul us . But an ad s
not the best place to do that. Send the coupon
below. Better sull, call Toll Free 800-221- 7660,
We'll give you every answer, every fact and figure
you want and need. You'll see for yoursell thar
the CASE Computer System offers a remarkable
opportunity (o make an impréssive income.

ACT NOW! CALL TOLL FREE 800-221-7660 v ry.1u

NewYork Call Collect 212-929-8355

| Send to: CASI. Computer Amusement Systems Inc.Dept. PM- 128

: 915 Broadway, New York, N.Y. 10010

i [ Yes I wani 1o learn more aboul the lucrative CAS] Compauter Portrait business! Please
I send me your free brochure on how to get started,

CAS[, 915 Broadway, New York N.Y. 10010

i Name
| Address

I Ciry

Zip
Bus, Phone | 1

——-——H—-———J

—— ——— ——— — —— ————

Canadian residents onlycall: 1-416-630-3601 or send coupoa to,
Computer Leisure Systems, 393 Chesswood Dr., Downsview, Ontario M3J2Wé




Cover for a heat pump

14DlA. = 2-1/2

HAMGER BOLT, ROOF—
wAﬁHEHTAHD 34" PLYWOOD
WINGHNL
{4 REQD.) BAFFLE—
34" PLYWODD,
HOTCH FOR
POSTS

1 b
CLEARAMCE
PAD POSTS WITH AROUND
FOAM RUBBER  pume

ATTACH PARTS WITH GLUE
AND 4d GALVANIZED NAILS

34 u

202" .
LEMNGTH
TO ST

Build a plywood cover for your heat
pump to keep snow from collecting.
Make cormner posts of two 3-in.-wide
strips of exterior-grade plywood nailed
and glued at right angles. Connect the
posts at sides and back with bottom and

center rails, leaving space for noise-
reducing foam-rubber padding. Attach
a front center rail with hooks and eyes.
Cut a plywood baffle, mitered along the
joint edges; assemble it with glue and
nails. Cut notches for the posts and
install the baffie. Cut and assemble a
roof, securing it to the posts with hang-
ar bolts, washers and wingnuts.— Vic-
tor &. Johannson, Etowah, N.C.

Getting maximum light

Without making any permanent
changes, you can get the maximum illu-
mination from bare lamps hanging in
your basement or attic by installing
reflectors above the lamps. Cut &
square piece of scrap plywood with a
hole in its center for access to the outlet
box. Paint the wood white (semigloss or

E:J:v.'la?:rlﬁf F'E.‘H U PLYWOOD
QUTLET BOX

gloss), then nail the panel to the joists,
sat the nails, fill the holes with wood
putty and touch up with paint.— Roger
G. Steintl, Thurmont, Md.

Preventing skylight drafts

During the past
winter the ceramic
fioor that is under
our bathroom sky-
light seemed colder
than normal. T cor-
rected this problem
by installing a win-
dow panel in the
light shaft 1o elimi-
nate the draft. Here's
how you can do it

‘\\

DA WENT

Pl |
[

INSULATED
ATTIC

Cut two 2-in.-dia.

vent holes on oppo-
zite sides of the light
shaft into the attic.
This lets air circu-
late. Attach suspend-

1/2"-THICK, SELF-STICK
FOAM WEATHERSTRIP

SKYLIGHT
ROOF
[
INSULATED \7Z\
LIGHT SHAFT RAFTER
JOIST
— I'F
CEILING
SUSPENDED CEILING
GLASS
{2 PIECES REQD) NGLE

ed ceiling angles on
opposite sides at the bottom of the light
shaft, recessed ' in. into the shaft.
Measure and cut two pieces of glass to
size. Maneuver the first piece in place.
Seal the perimeter with adhesive

|48

backed weatherstripping. Position the
second plece of glass. This creates a
dead air space to prevent heat from
escaping or cold air from entering.

— Robbin Roberts, Plymouth. Minmn.

Let the heat flow freely
Drawing draperies at night helps keep
cold air from entering the house. Yet
floor-length draperies can also keep
heat from wall radiators from circula-
ting into the room. |'ve solved this prob-
fern by shornening my draperies and
curtains to sill height. Baseboard heat-
ers, too, should stand free of furniture

1

or other obstacles that might impede
the flow of warm air.— Victoria M. Wil-
lis, Middletown. R.L

Stop turbine in winter

A wind turbine placed on the top of a
house pulls hot air up and out of the
house in the summer months, taking a
load off the air conditionar. However, in
cold winter months wind murbines still
pull hot air, thereby increasing fuel con-

sumption. To stop the action of my
wind turbines in winter, | slip plastic
garbage bags over the units and their
bracos, and faston the bags tightly
around the throats with duct tape. A
2B-gal. bag fits snugly over a 12-in.
unit.— Don Farris, Estill, 5.C.

Share pour original home snergy-saving ideas. PM
will pay 350 for each published idea. Include
skatch ar photo, if necessary, &5 wall &5 your social
sacurity number (neadad if payment is mada),
Submissions will not be retumed unless acoompa-
nied by a salf-addressed. stamped anvelope. Send
1o Energy-Saving, Popular Mechanics, 224 West
57th St, Mew York, N.Y. 10019
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PUBLIC NOTICE!

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

We are guthdridad hguedatom of consaemed prisgfucis
ghat must e guickly sold at sscrifice prices becasse
al & vanety of reasons. such ax

Crwwir prosductien - last year s models . sconomis
FiFCREAON plant clossngs AN Connpsetl
(1t prder cancellations fmancial problams
digcontimesd ey and many ofhar matnng

Byt W i 0 Py ORI WL Sl ® BB A LOF TS
thisl iwhual bay lgiitelated bas immeiiats cash. oall i
Toll Froe: 1 BOO-3268 - 0803 Only products in per-
lect operating condition will be considaned . Yo will
poy youi o fimded s Tos basod on & porcantags of tha
final sales agrosmusnt, [ODificers and sales sgents ol
Frmna with ligpeidatioens ate not eligle for fes )

MUST LIQUIDATE

FAR BELOW DEALER COST!

AKAI 45-Wall ... Stereo

Mini GGITI[IOIIBIII system

Space Age
Technology
Weds High
Fidelity!

Gone are the

days when you

measured high

performance

sound in terms

of cabinet dimensions!

AKAI has changed all that with this

unbelievably compact audio system. Built with high-

efficiency components right out of the space age, this mini-system
delivers powerful, low-distortion sound in just a fraction of the space
you would expect. Order today! Thisis a liquidation! Quantities are limited!

Factory
Warranty!

Thanks 1o some fancy imesrmational negotia-
uong, C.0.M_B. Co. has bean able 1o acquine tha
entire remaining inventories of these AKAI Mini
Component Systems from Japan, The 1983
mzdols may be in the works, but thiese ane brand
now, FERFECT condition. factory warranted
1982 models! Now you canenjoy the incredible
guality of AKAI at an incredible HALF PRICE!

this high parformance mini-$yElam combines
sophisticated technology with deluxe looks
The controls have bean strategically positioned
for smooth. one-touch operation, Large LED
optical indicatord provide visible aid in control -
ling the vanious functions

The QUARTZ SYNTHESIZER TUNER foaturms
memory praset of up toe 20 separate broadcast

Tha Doiby Moise Reduction equipped STEREQ
CASSETTE DECK aperatas with feather touch
logic controls and can record on the new high-
density metal 1apes for suparh reproduction
The 2-WAY SPEAKER 5YSTEM delivers spark
ling clarity atany volume, The speakers ars only
8% high, Sound is deliverad through a 4™ cona
woofer and 8 17 dome twestor Featurea rigid

stations It can also be used 10 seek out broad-  wire-mesh grille and deluxe silver finish

Contered around the 45 watts per channel pow- : >
castt automatically at a toveh with scan tuning .

ar of tha STERED INTEGRATED AMPLIFIER,

Manufacturer’s
Suggested Retail

s995 00

DI.IT THEY GO AT ONLY:

‘497

Fres sulbjoct do chengs alisr B0 days
EHler woml wuiside B0 Unitnd Sintes

STEREQINTEGHATED AMPLIFIER - ¥ho twer P 0f 5uCh Mg
oy froam such comguec] dimaenssons? Bt s tree” Thes smplifier puts
el | A5 weaL L e Cleannsl imeo B obsie, wath an imacidibbe O 03 % haiinimeg
dhammrtion. Hegh pedcrmance powes image smpoys direct couplad cir
cuartry for iowy-moisa, low dissortion seumd. Cleok- stop ass ard tretbs
o cominGls providn postom opseatan. Thord s Buill-in besd smpl
Toit Bt oumng Conl CAIAAGES, 100 AR0 Tealures KIisiiess Compsemn s
teom, F-rovwes ol LE D powerr imiscators, sudiomarte facilicy and mic miamg
it wath alpusiabib icho 117"Wad 3 He 1170 Weighs paat ¥ T b

CGUARTZ SYNTHESIZER TUNEA - Gel ausmimaiic station wewonon a5 s
donch! Mo amoes dasl to duen! Tone im s staiion g Uy by simply poess.
i ealulatena |-G|.J-u haryh. (17 yei wedid 37 & MHY, et press B, T o 4
Bpcall imgtpniiy 10 AM aeup 10 Pl styieons that yiow can progesens ineo
msanmry Wty lear sepepthan guality! V17Wa 3 2"He 1170 & 26 e

STEAED CASSETTE DECK - Deilumi taathid Towch g combmili i
guers oy slight pressune o aotevals spersbion and plowids “Teil-aals
Hbn e Bie hing batwaedn mados. The mmedhanees ] vl sbdify w gwidant
im thae 008 % |WHME| wouw and llomes Yo' B e assunnd of ouroiending
o aadinggs froam savy tapo variety! Opticsl LE D bar gesph raies socuists-
Py tiah st wipael wola b beip oo make prolecsmned soanding s
cofdings  The inghant Piagram Locatirg System ba iy you guech by rowsind
teach T the W1ATE of & Tute oF shig forannd B0 T rea] Tuds on e Taps
Dolby eguspped. Moasures 11°W e 4 3 H e 100670 Weighsjusa 11 1k

_—— — —

rl: O.M.B. Co. / autresiirea Liguisdiatisrs
GE50 Wayrats Boulivad - Mangapohis, Mmnesota 55426
Send o Akss Min Component Systemis] of 8437 00 each phrs 8271 00 pach foi shippang
wowd Mandling. [Plaads alleo 3-8 waskis for delivery  Add 23 wishs axtra o padd by cheek |
Sorry, na C.0O.0. ordemn
My chachk or mongy ooder 13 eiclossd
Chaange o vy VISA MlantniCard
Acoount No
FLEASE PRINT CLEARLY

|
|
[
| M@
|
|

Credit card customers can order by phone

Toll-Free: 1-800-328-0609

I sy signal. or afior Business hows, or i in BManoesois,

call 1-B00-22B-26008 24 houwrn o day, 7 days a wisk

C.0.M.B. Co.

OMNE OF THE MNATION'S LARGEST AUTHORIZED MAIL
ORDER I.IulHl'.'rATﬂHS OF CONSUMER PRODUCTS

MINMEAPOLIS, MN 55476

Dwpt. 8- BT 2162

% simie salan ran |
Drimmis Chity

Enpores o

| Mimoegsta rosidenis add &
Asrrandan En privas

Address
Chiy
State

Telaphans

Sign Mare

G6RS0 WAYLATA HLvD




5in 1 WOODWORKING MACHINE

(2 HP EXTRA HEAVY MACHINE)

FaOU AR Rl

VERY IMPORTANT

The onily meaching bkt with:
A ALL CASY inOn TABLEY

=iy~ DUTT DEEION
Eﬁiummm
" I DG BAW
SPECLAL ACCESSORIES ONE PLACE FOR ALL YOUR NEEDS . . .
T 248
Wi ‘ol Froa (1-B00) 421 1
MAIL NO in Califomia (213) 549-0781
O viSa DO MASTERCARD O MONEY ORDER
- e ﬂ
VO MAME
PLANT
ADDRESS S
MABTER WOODCRAFT CO.
oty ETATE e T o Arricaen Ikaciing £
D0 BFAUCE LAKE DRVE = F.O. BOX 888
FHONE | 1 BEST TIME TOCALL - HARBOR %ﬂ' B

1983-1984 RIDGID CALENDAR IN FULL COLOR

10.2 LIMITED OFFER (ciyos postace )

ACT NOW . ..

. Known the world-over for It bathing
beauties, the famous RIDGID pin-up cal-
ondar has bean a favorite of prolessional
craltsmen fof many yaars

Mow, for the first time ever, a limited
supply of the RIDGID calendar is available
to the goeneral public through thisaxclusive.
one-time offer, Makes a great gift ideal

Sand check of money ordar 10

CALENDAR OFFER
P.O. Box 27362
Milwaukee, WISC. 53227

OFFER EXPIRES JANUARY 31, 1983

I"PLEASE PRINT OR TYPE CLEARLY — 1

Floase send ___ copies ol the 1983-84 RIDGID calendar
Enciosed is 510000 for sach calanda (covers delveny and

e Ay :
Mame — 3
L1 [— — l
City Siabe _ Fp I
oo . Owak

Pigpze allow 2 1o 4 weeks lor delivery. All orders subject to prior sale,

STATEMENT
OF
OWNERSHIP

STATEMENT OF OWNERSHIF, MANAGEMENT AND
CIRCULATION (Required by 39 UAC, 3885 1. Title of
publizstion: Pepular Mechanics, 1A. Publication Na,;
00R24458. 2. Dwie of Aling: October 1, 1982, 4, Frequency of
i Monthly, 3A. No. of issues published annually: 13
3B, Annual sabscription price: §11.97. 4. Complets mailing
addreas of knoen aifion of publiewtion: 224 West 57th Strest,
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the besdguarters or general bosiness offices of the publish-
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SOLID OAK
SCHOOL CLOCK
KIT ONLY
$49.95 - $59.95|

NEW!

24,
INCH .
BAND SAW
S0-DAY =

FREE TRIAL!  ommme P4

Now. 2 pro-size. bund xaw priced for the home shop! Big Includes easy to assemble solid
24'-im, throat easily hundfes large -cm!rwrrk..cnmmlrn oak case, qun:tz pendulum
curves, 4 u H sheets. 9-in. vermical cut makes it casy to

resow vuluable hardwoods. Ball bearing consruction, movement (QP2240) or quartz
Allateel webded frame eliminates deflection. Includes wldufum hour E-'. ha]f'l‘lhuur
mhad, stamd, rip fence. scroll table. full instrecivone., Send strike l:smm} G‘ICIiCE of

for complete facts today!

Arabic or Roman numerals.

Call Toll-Free 1i800) K24-7888 Oper, 642 " i 506

dn Colifornie Call JL800) XS2- 7777 Oper, 43 24"H x 15-W¥2'W x 3-1/2"D WS
WOODMASTER TOOLS DEPT. SPS . with

2849 TERRACE, KANSAS CITY, MO 64108 5C6 wood Wit with: Rorran

O Quarz strike pendulum $59.95 complete el

Pts
O Cuarty perdubum time onty 34995 complete
Specify [ Rowman or [ Arabic dial

O Coler catalog of all our quality kits, 31 00 (feee wilh aides )

“NU-THRED"® FILES

r“‘l!jtlldiﬂ'l

5 SHIPPING ANYWHERE M COft US. alloaw 446 werks delfooy

LT, first three digits of dp cods determine shipping charge
o e G o o 4 P 101568 $6,00, S30839 $4,75, 840976 S350
She-gen Pl Mancly lor Cmby S Esch

Califormda Residents acd 6% wabes tax

JAWCOD  ro mee 71 tratoy, P vem

DEPT. 00 48L a
WESTWOOD 3210 ATHPORT WAY m s :.3

] T MAKE THIS SHADE See W I LONG BEACH., CA 90806
OCKS "N KIT:
- FOR LESS CLOCKS 'N KITS (215) B9B-4881 {) 3
thiosten | TN oo NAME PHOME( ) ;
I ::mtﬂdu;m“mpifﬂ:m ADDRESS z E." ﬁ'

cmy STATE Zp

WHITTEMORE,

Box 2065EM, HAMOVER, MASS. 02338

“Kerosene Heater Headquarters” AW ADULT HOBRY GIFT JUSTIN
= all prder dscoumis TIME FOR CHRISTMAS!
:m& UPs, - Mmrm EASY-TO-
» Cataiog: Cal Tod Frae Metal Miniatures - ‘ﬂHEMILE KIT
:;HWL“MH IiH‘lI'r.llﬁl'li. MM ¥ 425;4;‘&““
KERCG-STOVE SALES Set Figuns. Complets Casting For 3'8" diam, Other diam. from 4 10 T* a1
P Bow 651, Altoora, Pa |£' Sets And Over 100 “Od Time' comporable sovings. All dmfm udilui 1o

. Toy Soldisr Molds Hoorbo Floes ke, of 8115 1o

Cast ful round, detaded, Sdmm figares. Special offer:
Compliete Starter Set, §23 95 includes eleciric stove,
pounng ladle, Coldsitream Guard moid, work goves,
A Businass of your awn casting metad and more. (Mol recommiended for

Eain whis you ki 8l Wte Mllons of - l-n—-————-—vﬂ----—----—-t---I
AR, g e, it el reicing, W B 1) ] Serwd Starter 5ol & 32995 7] S kore Infiaemation

|| FICAN- S M B i L O car g Faymerd ty: [] Creck [ ] Ve[| WMashaecand P
| POty Ior MaeCPamcs
ety o Molder Mo PWAE, wed bl it offae Caad M Enpuires
HYDRAULIC JACK ING
# GPO Box 3 Staten sland NY 10374

MNow!
Showroom &
AL — Wearehouse
oy STATE locations in:
. Cwlngs PO Box 3482, lw#und.ﬁ.m y,

Pomona, CA
{714) 598-5766

AMAZING VINYL REPAIR —— Saranstn, oL
£ —$10 10 $20 in an hour! el (813) 923.1479
Big eamings. repeal business Car SHEET METAL BRAKE Mouston, TX
i shops, homes, molels, restaurants, ww”,“ {713) 789-0648
s bars, el FREE FACTS BY MAIL $108.85 y iy g doen 13 Saghees
pome ”ﬂm":'g Jcm- L Luoara e || e Seernyrea st navaort | | [ Lot e Sheg 1977, 82
oF write 2 Montrose. Dept. 181, Chicaga, IL 60616 Moreiy . W o People who've looked everywhere tell us there
g o) isas Givolher tpiral Hoir around that fouches
4 ¥R O our combination dﬂh and quality of mate-
“Virksad ol N RN rials ond workmanship, We believs (il
USE ZIP :E :“ :" CALL ﬂl!‘“‘ FOR FREE l-chwulE-._
ot
e W% aTa e N e ot |
CODES WHEN s P % S T
—— Sl 0P Fer Prgin
ANSWERING A oy 5 e il topt iz
Whosass Cwtaing WA i
ADS bt o P O V98 accept MazterCard and VISA
SATIRACTION

s || THE IRON SHOP

SEMD CHECK OR BONEY DRDER TO ACTION TOOLE OF FLOR-
0, PO BOY 11837, CLLANWATER, FLORIDA 13414




SOTZ MONSTER MAUL

FAST-N EASY WOOD SPLITTING

s 2 4. 9 6 DELIVERED

LOWER PRICED THAN IN 1980

SPECIFICATIONS

Weight: Head-12 Ib. (Total

weight 15 1b.)

Construction High-corpon stesl
head, hardenad
High strength steal
handie.
HYEAR TRIAL OFFER
+ 10 years ogains!
fgilre.

Price $19.94 Foctory plokup.

824 94 Deliverad to your doo

WISA of MASTERCARD RUSH ORDERS
CALL TOLL FREE 1-80:0-321-0802
Insice Ohio -21-236-5021
OR SEND CHECK OR MONEY ORDER.
Sory Mo C.OD's

MONSTER BUSTS UP

SNARLED LOGS!
About 10 days ago [ 'm out beating futilely
on some big old snarl ends of the last of my
firewood from two years ago that T didn't
want to deal with till | got desperate,
Knotty, crooked grain stuff. My old maul
took turns bouncing off and sticking in so |
had to keep beating the log on the ground
to get it oyt. I beat on one for ten minutes,
cursing end sweating and finally got the
maul stuck in o bad | couldn’ get it out. 1
left the maul stuck and went in the house
and ordered the Monster Maul. Today [
saw something orange sitting beside the
mallbox and it was the Monster Maul. |
took it and busted up the remains of the
pile in about five minutes, usually with one
lick each, on those snarl logs. Then [ hit the
log my old maul was stuck in that 1
couldn’t get out and the maol was loose
and T pulled it out and threw it on the
ground, and left it there, Then 1 busted up
the log in two licks and came in here and
wrote this, and ordered 2 Menster maul for
my dad for Christmas. It's nol often
ﬁﬂ_ﬁhing these days will do what it says it

David Haenke, Caulfield. Mo.
NOSHOCK WITH
METAL HANDLE!

You can add me to the chorus of Monster
Maul testimonials., . it’'s 20 much better
than any other maul 1've ever used, its
amazing. My one concern was shock
tran=milted down the metal handle-no
problem: 1t doesn't feel any different than
a wood handle. Enclosed is an order for
f 2 drum stove kit and a lift-n-saw. Have

# 5plits most ogs N ona lick—won't

stick

* No struggling lifting heavy logs up

e hugh priced powes spiillers

* Drop ‘em, wOw 'em, stand ‘em up,

and spiit ‘eml

= Forget about |osl, stuck of fiying

wWeTDes,

* Mo posolina, no set-up. o foke-

dowr

& Mo wooden handies to replace

* Mo girmmicks. Just simple physics!
We at Sotz have been making the

sama quiet offer for years. Try a

Mornstear Maoul at cur riskl Within one

year, If you dort think it's the fastast,

2ast finng mathod of spitting fire-

wiood, et us know, and we will give

you your money back. including
i Pius. It's guarantesd

shipping
agairst taiure for 10 years,
OUR 26TH YEAR

Sotz Corporation, 13643 S1ation Rd., Columbia Station, OM 44028

a happy New Year- | know T will,
Jefi Connaway, Council, Id.

STOLEN MONSTERS

(Ine at a time my =ons keep stealing my
monster mauls. Please send me another
Monster Maoul (ths third one), They are
everything you claim. but 1 have found
ane major problem - my kids keep “bor
rowing ' it and failing to return it!

Walter Smith. Granls Pass, Or

74 YEAR OLD SPLITS
WITH EASE!

I have bought one of your Monster Mauls
and it is the greatest tool ['ve ever
bought. I'm 74 vrs old and can split the
wond with ease. vou can use Lhis letter
anytime you want. | am ordering another
nne.

John 8. Szelest, Methuen, Ma.

DON'T KICK YOURSELF
I recently ordered one of your Monster
Mauls and can say that it is the best toal
I have ever used tc split any and all sizes
of wood. T used it 1o split an cak tree Lhat
way 42 inches in dinmeter. Thanks. Second
Letter: Shortly after | received my maul
which had a catalog with it, showing your
stove kits, 1 decided to order the round
door kit and try it. | installed the kit on a
42 gal. water storage tank and put it in
our fireplace, The stove paid for itself in
one month (January) and our heat pump
has only been on one morning. (It was
14°F). We are heating all of our Hving ares
in an 1800 sq. ft. house and haven't been
this warm since we have lived in the house.
I'm still amazed at how well the stove
works and keep kicking myself for not

trying it sooner, P.5. [ have since built
two other stoves. One for my brother and
my grandfather. My brother is heating
his 2200 sqg. ft. log house with a 20 gal.
stove in a fireplace with a built-in blower
sy stem,

Robert A, Walker, Irmo, S.C.

SPLITS 4 CORDS ADAY!
We recently received your Monster Maul.
We appreciate very much your expediency
in getting it to us. It took only a few days
and the results concerning its use are ab-
solutely fantastic. We can =pliL 4 cords of
wood a day. The main problem is the fact
we have 3 men to split wood, and only one
Monster Maul. Therefore, | am enclosing

sufficient funds to purchase one more.
Gene Chase, Trails End Farms,
Lawrence, Kan.

PRAISE THE MONSTER

My first order to vou was the Monster
Maul. Then the Lift N Saw and Wood-
stove Tools. Shortly afterwards 1 ordered
the Log Tote and 30H Heater Kit and ac-
cessories. | am really pleased with the
high quality and workmanship of your
products, [ believe they are the best made,
I only regret that |1 did not know of the
Sotz Corporation sooner. | wanted to
praise you for maintaining the guality on
each item.

George E. Cowart, Watkinsville, Ga.

DON'T BE SCARED
The weight scared me at first but now 1'd
mever bother wilth one of those regular
sized mauls, | recommend it! Really does
the joh.
Ralph Dwitrick, Mountainburg, Ark.



HOW TO FIND # ) G
GOLD NUGGETS ore hau]mq ability for ess money
ELECTRONICALL l when you build Carl Heald's 'a-ton Hauler.

[ it

Go for parts or tools: Change combine shitts check fiplds
| . Irvestiock or warehiuse, Supervise criws. haul feed or seed
o 'y Easy-to-build semi-kil, (6-8 hours assembly lime) can
save you up lo 51000, Awold mass produchion fults

and cut masmtenance Hauler leatures 3 16 H P op-
posed twan cylinder or an 11 H.P.. d-cycle. Synchio

o Halanced Briggs & Stration édecing star! engine, lor
ward and reverss gears and aulomatic Iransmissgn
Front shocks, double seal. widd Uies amodlh the

rde  Dumping bed measeras 44% ed =11
Hydraulic disc brakes with parking brake stan-

dard, d-whed modes With cab atso availabie

Finding gold nuggets or coins is now | ERGTTIRITTILN R D, : Fﬁ;;ﬁgﬂgg;”'eﬁg"”'""'"E (A
made easy with a new patented gold finding y -al- 1. RGN ol 3R B4R- 3400
detector. Belore with other detectors il Tone of toting help for farm, Carl Heald, Inc. o nsi

was virtually impossitle because of inler- ranch, lactory, conatruction P.0. Bax 1148, Bentan Harbor, Michigan 43022

ference irom black sand. This new detector
is unatfected by black sand and can detact
pinhead size gold nuggets al great range.
Its maximum range is 17 festl It is very
lightweight and has perfect balance. One

of our customars who had tried five other |

makes and couldn't find a single nugget hi k ha

now reparts finding up to six nuggets in I 7 n c n,
one hour with his Gardinar detector.

T 0 oo o o e sleep safe with
Lo by Chimney Creep!

Thirk chaan and skeap sale that CHIMMEY CREEP has efliminated the
ol fevwin geesan st thes o rof m rlllrty rhimney  Sool and crensnta
mind'lhmmmw 000 horme fires each year. Profect

i

bl b your
homa._your famify, with CHIMNEY CREEP! Save on heating costsl Your furnace,
mwilupm.mr woodburming stove will Dperale mone chantiy with a chaan

Whaan instalied the CHIMHEYGHEEPWEYWM'MIH insaicie the chimngy,
supported by & sturdy mast, mm#rl'ﬂ'fu myatem, The cabls axtends down (hi
oulsmde of your chimesy ayd |s To clean the chimney, simply relasss the
cabile with Bn easy-grip rope and help CHIMMNEY CREEP 1o scrape away tha soal
and craotole buildup & i croaps up and down your flue.

Insiall CHIMNEY CREEP cnca. Eliminate m!lrt;?lﬂ:w cleaning bilts lorever,
No mone hazardows laddemns or damaged roofs.

11 piten and Think Clean, Sieep
STEARMAN PT-17 A
-
A niding Toy Airplane, pedal ﬂﬂﬁmm- stick :F;E:;:::uﬁl:&n::;‘%w 1N£1purl;|r|‘nb;;m
controd,  phywood  construction.  minimum ® Theee sizes; B™ w B, 8" u 127 ang 127 x 12°
weiding, sasy 10 follow completely detailed D EicTarabat e WA O M BN o s

drawin = 15 Dy ey -tk glepianiis — 90 Dy Warrasty

“NOW AVAILABLE: i
Stearman PT-17 - Fokker D-7 -

Sopwith Camel - Plans, §10.50 Ea. g mney
SMALL FRY reep @

TOY AIRCRAFT COMPANY MAsutac bt by KLV Indairien, Mc.

709 So. State St-Ukiah, CA 95482 T2414th 51, P.O. Box 773
Yalnciown, South Dakota 57201

Cal' 1-B00-843-8400 between B:00 a,m, ‘ ‘
ang 4:00 p.m. Central Time,

gl Coupon To: -
E LM, |nchusiries, lae. 1-PM I
PO, Box 773, Wetemgwn, 5.0, 57301 of call 1ol Treg — 1-B00-B43-BE00

Saend 8 = 8 Chimewy Crasg @ 579,95 plus 35,95 shipping.

Sbad ———— B u 17 Chimery Crewp @ 584 56 pius $5.95 shipping.

Bend = e 17 0 12 Chimney Creep © 387 55 plus 5595 shipging.

South Dakats residen ity add 5% Saies tax,

] Check or Monay Order Enclosed.

[ VisaMo.

[ Master Card No
Interbank No. (Master Card)

Signature

4 "
CARVE RUSTIC SIGNS

In seconds with Guide-All 1| |
A0 Carerwg Sypbbem 506 00 (J0 O3 s desy 3
lprge mapas Flodder mcioded Fabl sale. fuged

BECF alig Eal Gty vyt e powr roeder romsed e

rReand] BIhprA CLA-Ser wePipey Badamarus o mornis el

NAME
ADDRESS
cITY STATE ZIP
PHOME { )

Bmred 1o ree Brootuee & prows sl

THE AURSTIC S0P
T3 Adraie 51 Buesa Parw, A ROGFT  TTEHZN-NA84
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SAVE as much as 80°% with === Quality Power Tools

Amarican Maching & Tool Co., Dept. P02, 4th Ave. & Spring 51.. Roversford. P TH68

] Buit Sander $52 00
Fmase send me e unts checked 1| B Tiln Arbor Saw §52 50 [T Dise Bander AMachment §17 00
I [ hall ensclnsed § o [ Gtandard rip fence 55 50 [ Mikey Gauge for Sander §3 50 I
1 $5.00 deposid E3Ch em encloprd. balance m%uc:hind Rap Fence $7.50 [ Joinder-Paner $63 30
I GO0 of change mmy LI~ s || Ba-bognng Spindie §12 50 || Ballbearing Spindie §15 70 I
-—ﬂ—] | 12" Swang, 4 i Lalhe $67 75 | spmshﬁ 440
Car . (] Ba-bearsng Mosel §7%.50 | Drill Peegs. $89.90
I 11 Face Pabe 34 50 (General Electric Mobar I
M. |7 Set o 3 Chiseis 51100 440 50 wilh nifser dem)
I Expiration Oute _ - | Ggl of B Tymreng Chisess 82600 (] $54 56 (Purchasad Separately) I
I Signature Mame l

Ardinad

DIRECT QFFER AND REVD-
unmmﬂ?ﬁ“r:m; pecrEase S081S
mereasg ehoency Ful seale post
\nais of Deady duby 100% cast iron
snd steel  Sireamihined deskgn 1E-
disted weghl sls matenal and pig-
tatlinn cosls 5ol m"ﬁﬁ.’?&'&f
noy. BCCUracy
ﬁrﬂ?&fi&gﬂﬁﬂeﬂ tesled, packed
1 our ga Bciones mp;enﬂr.::;cnl_
BY AMERNCA'E T
w. OVER 2 MILLION USERS
conhim Thise precitinn. wersaiky and

g pertcimance

& TILT ARBOR mmn m
DOES

WORK OF $150.00 BENCH SAw
i§. Coverts eagily i sgual Ill
5300.00 Deor mods! eabimel wits
Crosicaly, mps, milres, cuty com-
d &g, 'ml_ MM

“y0-YEAR LIMITED WARRANTY, iy o biad E"i'c':'
nlllnr\::lupnaﬂi ol -ll'nl'l AMT piwer t‘w Ifﬂubl hm'::l"uw}hqnul'
wehith DECIE ncgeratie foe any ok 56.50 wid I, '

watmin 10 yeais of e purchass
m dell e repamen 07 neplaced by
tha lactony o onty cost o elum
posiage "

PRECISION BALL BEARING SPMD
lor commereial sarvice, 517 50 m[rj
: AW HLADE MILTS TABLE BTAYE LEVEL. Loon
** et retues i wiaich The Liesal 21T ¥ iie |“: .I.:: :.'I:l :.-.r.i'l:::“: g 80 50 Fli.l'l.ﬁ v . 0 o ?.'1 &
it ong pai marthity Al DO :Iu.::; B [Nk mey il ru'r:'- 3 I-Ir"' ::ml?::nﬂ:mm:oﬂl:dh’r uR]a‘I:II:‘I}Fhm

: SIred W easier wank shgrement Slandard sge (tod Benck - o

BN0E Iod Catwret base [ shawn). £7 50 Hepa Ny
FAEE CABIWET BASE PLANS Lse bench sam
:;g:_' =l mr;?;czu?ﬁ Wi o

4 £osting EE plans il you'll npgs are a shest b
Boiird e yonr AMT saw I Culting  Mang prowads ﬂ';?d'wmss:rgawmmd jrld
V0-YEAR LISITED WARRANTT™

10-DAY "5’
GUARANTEE

INDUSTRIAL SIZE 127 SWING 4 FT.

WOOD LATHE

DOES WORK OF
BI00 UMITE

Compaeable m speed. preciseon and dwrabeiily o enis
seling Por $200 and migee 367 between centers For wigd
o plashcs Tobwsar sled bed dails wilh Sual poinl Sus-
PEnganh iNCrease Mccurkty. eist of operalion  Precsiom
Tl Hurwsd cup cenber . heavy spur comler, Qraduaied T-rest
J-Speed pulley for SMedl wor dumpelers ety iy
Bull-beanng model $79 53

1,0, lachory. Shipgng Wi 34 |ba. Flt;l.lu 13‘”'
o lurning bowls, lamg bases, wic, B4.58. Seiod 3 high
speed buming chisels, 511.00 sod”l: Sel ol 8, 529.00.

% PADAL DRILL PRESS

'as. Al EaEl inon mod vige

BELT
SANDER

{ob. Enciary Wi 18 Ibs.

ﬂ_l. Pl-u-':. Wi 30 It
capae 't thock
Jacob's ¢

Sander altach Incusirul guahly Ecsion sod sih 4l =i

utbng disc, wridard

‘ m“m m“' mﬂ“‘i:ﬂh:!ﬂ"' £17.00 s fealsies Py pxies Hesd raises owers Dienth
e o Ihecdt up to 16" Presel ko any angie tr on

The worid's mos! lented bef sawber Hewy casl ma Y g o

off table dnihng, sen horynntal drfing. Complele
&5 E0wn 55 maolrd. bell snd motar pulley

10-FEAR

) 3 d

s bl fracs and fongen control. inchides 4"« 36 standar
:m ;:! Changes bram horgnetsl o wihcal wangng i.l:u:-;:n'l:r
Uses 173 HP ar larges modar, 16-YEAR LIMITED WARRANTY

IW 108 bl
W 1Y e

22° LONG, 418"

100%
ground tasd iron sl Theel.

Prol o pownr imning at @ Rand (ool price. Maks Taae (PO aEC0
rmg Emﬂ?ﬂﬂﬂs for winddrgs. dogad . draewers, Square Tapuicd lli*qs
precison ground cast won bl |II-|'I(I'I1 R adnistable 1o
1 E teptn of cul. lence adpisiable lo any angle 0 1u_50 ; 3 hadidered
grourd Begh-speed glect karves  Ball Bearing Spindie: $15 70 add'l

10-YEAR LIMITED WARRANTYT

BRAN
SPINDLE SHAPER KIT e muem | g porop
IMII Lo.0. factory. Shiupiag W1, § fos
Compleln less wood parts, madar. Develogs a full 1 HF .

Mew Genesal Electng Mt
IH?J u:’: ':Ilh afy powet tool ;m
] calures |17 ghall 1725 RPM 549 %0
i purchased wis AT i
A ”.;rm '.rrr ool {554 35 il pur-

Coversd by a one year |imited warmanty.
17 Loob lscione

Wakos besds coves moldings longue-
and-groowe jinls. elt  E45y assembdy
lans  Hgs Sealed groased-lod-hie b
gur 5 adpniabie height control lence
.155-9;1!\- Takes 14 HP or laiges mokor
Bignasnd § 3 pore cutiers availabie

10- YEAR LIMITED WARRANTY"

AMERICAN MACHINE & TOOL CO., INC., 4th Ave. & Spring 5t., Royersford, PA 194568

Wzl gur Reyersiond FRCTORY SHOWROOM e ihese ame iow priced. 41 asdl Spraag Shn Frese § @ 4230 o0 wesknsys msd 5 0 12 on 580

154

(GIVE YOUR SPEAKERS A LIFT )
Adjustahle Speakier
Stands

@ No Assembly
Needed

@ Walnut S1asned
Hardwood

@ Nao Noise, Happy
Meighbors!
SPEAKER-UPPERS litts any size speakers
7" off the lloor and lets thermn perform to their
fullest capacity. A few inches makes all the
difference in the way your speakers sound.
Send me pairis) od SPEAHER UPPERS o 312,96
it pair, plus £2 50 postage & hancling Ca vy, add 6%

Sendd check or money order. Credil cand gechers plune
(B00) 854 Ta7. Ca residents {714) 598 o0,

SPEAKER-UFPERS 1019 Via Sorella
\___PO. Box 716, Walnut, CA. 91789

GENERATE ELECTRICITY ANYWHERE
CABIN - CAMP SITE - HOME

L Easity budd this durabie 110
vOR-2000 watl hightweeght por-
table power plant from & wsed
auto afternator and 5hp. gaso-
Ene enging, unlie other auln
dlternator  corversions  This
power plan 5 SELF EXCIT-
ING & NEVER REQUIRES A
BATTERY. Alemator comvens
masdy for under $20. Also Ideal
for Wind & Hydro applications.,
Send 51095 Jor complete
plans, specs. & Instructions.

VALLEY ENGINEERING SERVICE
2200 BURBANK BLYD. BURBANK, CA 91506

plans for this
B0 i, 110 wolt-2000 wat
[partable power plant 8-
chaded.

e——

| with a Logoer’s Cap...
-ﬂm-ﬁsliﬁ;-_m
with ear sound muffs, mesh face shield.
One size fits al...6 point suspension for
i Fll= ERRIEGK 101

Shij’
PO Bos I22 / Por Mllagary. Pa. 15743

Ry frae
THE BOSS

LOG SPLITTER!
Oy 549 93 plus 88 0 A n fou
" adaptabile cone, or $99 BS
plusS0 ready-to-altach 1o hub of
car of hghl truck (zpacily veholo | Pa —
send 6% sales lad Free nlg--seng Llamped

sall addvessed ervaiope Good Producte,
Route 3 Box 88-A PM. Kutriown, Pe. 19530

Splils
EASIER & FASTER"

' NON-
| GUNS!

That & waght, OEAE DORCEE ] PRI O I
IDI!"II'"’IE CHANSER D& FaE RELAL
ARG TN Mass 8 masFoaey male 1 il

[ T 1 WALND.
1 M) prumd BRATV RS pat s DoV il sskssired Setw
= = bor aacaay W RACH DULRANTEL heg i
| FRER ZataLO of cee b titeem moden
Mo wre UK. GOVT 44 AUTCAIAT COMMLI0 BESY o
| T EOULECTORE ARMOURT. inc._ Doge, P 5
00 R ATERE LAl ALLLARDRIE W1MSA A JI51T cmma W s ienen
T — - S S e WS W W W —

£t

ard gteing e
bt | Mok s s
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POWER TOOLS

METAL PARTS RITS AT LOW
FACTORY DISCOUNT PRICES FOR:
& 12 iAW

o 18] 1AW
@ 18-IN. TILT/ARBOR SAW
'y & COMD. DRILL
& B-IN. TILT TARLE 1AW
§-IN. BELT SAMDER
FENDLE SHAMER

& HUlL

N TO BTN
Fagtrmd = Warsbench, Papule Goence. Mechann lgyiaied Mo ok,
g B -ii , Siepbpdtny plasw phebae, fetoacale u-lunl \huu
S B-Taar S 400 aelh piud §1 00 T

. BANfimg nao! plany el carlq inciuded, Cw, sand 31,00 'il

. . Dol PMLYZ, B Cheeses,  Me B30

The Toymaker Supply Co.
Dat 042 Tahon City, CA 35730-5455
Largest Salaction of wood 1
paftani parts S bocks  Mits 01;)

T -1

s )
—
e

r mext  loan ;@
! Laarn  the

e EI.EI}THIBIAN

MMHWMM

cowmmacton | Electritlan’s wages ha
Hdﬂh-ﬂﬂ -'I!j
TRAINAT HOME [ SFRRE TIME

Make evtra mearsey 0 spare e & hile you rals for @ fell-
it f D3 andyl jesb Tor Frigmds ars] pelghiborn Sawe
mwrny doimg yowe owm rlecificnl work  Learn everything
fecun e paids am] makneenane 0 oomplene sleorcal maal-
Ligtfn, ar pressins esperence peeded  Everyihing ex
planed m easy-nemnderiand  Bnguoage with plenty o
drawings, siapromr and  phabis Tlnl . eidgTinle,  bewl
eypmipmerd o leslis] ol oeheia Approsed lor YemTans
atd (il Pe eem 1 fake nlnwsd any elecimbion lveps
liag gakitnimieon olferod By sbulr, Oy oF Cously

Wo cosk MO oblgalion. A0 Sabaeman sill cadl

COUWPON TODAY

AL CONEON T — —
| L=

Elnctricisn fohnei. Dot PROAT
BCE Coater, Bzrantan, Pl VESTA | e dd
Prgaty Ivew Rerfip PP Bl Bbw | fas hain @l i\.umif h

I in gogen lime S Be &0 Bl et Basias

I Dept, CPWRIZ 735 M. Mortiake Way

Seattle, Walhgton #8103

WEIGHT LIFTING EQUIPMENT
fvty Complete catalog of ower 90 items
wsed By stong men, body builders
and athletes to develop stiength and
muke e,

Send 35§ today for your copy

WEIBHT LIFTING EQUIPMENT
P.0. Bex 881 Halyoke. Ma. DI040

Bus the Best...Jor Less

GO KARTS
3o 8 H.P.

* MINI BIKES » .
Rough terrain models and the largest
selection (with the lowest prices)

of parts tor complete assembly—
engines, wheels, pocessorias.

Send lor complete Go Kart catalog—
$2 .00 or call;

NORTHEAN HYDRAULICS
P.0. Box 1261, Dept. PM12-17
Bumnasville, MN 55337 612-894-8310

HIEAT SAUSAGE RECIPES

ilhustrated book expleins sausage
uddz: e home and smaking ol meat,

The MUHGEIIMEFI
Road Buffalo, WY 14207

mMCE O OF
AMNLISLAL FARTL GADGE T & BOEA | TEML UINAVAILABLE 1N
AIOAET 08 CATALDGS ANV I Basguin prisss s ssary fing!
Py ey 1o i B uh gomesid Tel yned Sda!

e 1
Paanbirgh, N Y. V301 I
s e T I IR [ N A

Merry Christmas and Happy Treasure Hunting

e

This -un-;nj 'll-'lhtlrln. E-h:l.'lrnulr: ;ul'ftn |I|l|:
L8] ol Live L L] -m Ll L3

|l-h“\'|.'ﬂ' Timent i driccionm CHILS
BTN mmd BN [1 Serles B (Hhcr T ing
gires for the 10 e I DOOME S5 rles & Ine
sl g nin. Metal detectorn mabe fanfesiic
outdoar hisbtsles—Uian and profitatslc—=—_or the
wiwsle Tmmily.

WHITE™S ELECTRONITS, INT.

CALL TUHLL FREE
I-800-547 8811

Sweel Boms. O 87888 @

Pa-Z

BEAT the HIGH COST of LIVING!

LEARN UPHOLSTERY AT HOME . . .reslore old
chairs, sofas lo like-new condition! A clean, en-
joyabla waﬁlm pul spare hours to p-'nrlranli s,
Od cast- picked up for dollars, worth hundreds
when reupholsiered. Fucmlrlnq home sludy
course includes tools, kits. supolies. Earn as you
learn — stari your own business!

SEND FOR OUR FREE BOOK TODAY! YOU'LL
GET A BIG ILLUSTRATED 24 PAGE BOOK OM
UPHOLSTERY and the uphalgtery business and a
sample lesson showing how the fabulously suc-
cessful MU system i taughl. il costs you nothing
to get the in ation and there's no obligation
Mo salesman will call

Madern Upholslary (malitute,

BOOES Fisdd Bidg . Mansas Ciby, Mo, B4111

WA Twis

STAATED NOW =

r
I
I
1 Please mail me & copy

| Four bk " FHUP I3 HHFUNJ i UF ]
HOLETERY for Fun and Profif. " | under-

B00E4 Fisld Bldg u-u.um.- Mo, BT

|

|

stand no one will call and here s no obligation I

i Name Agw :
| Addrass: |
] |
¥ prepeereepe ey e

TILLER USERS...

Can your machine
do all of this?

s Handle with just OME HAND.

s EVENLY break, turn & till soil,

#& Shred vegetation without tangling.

o Leave NO WHEELMARNKS or FODTPRINTS.

The TROY-BILT® ROTO TILLER-POWER COM-
POSTER can do all this and more! That's why
serigus gardeners consider it the
finest tiller available, See for
yoursell! For complete details,
"OFF-SEASON" SAVINGS, and
FREE 26-page bookbel chp this
ang mail today to

TROY-BILT* Tillers

102nd 5t. &
g Ninth Ave.,

Lo -
LULE -..J;“ Tiler Powii Camgaiom

| I:l.!'!l-!l-l'l'lh Trey, BY 11180
Fasen wand Da whels wetsadrful vlory

ol TRIOY BILT* Ratw
Tibers, isciuding prices sl “OFF-SEASON™ EAYINGS aew 1
effext bar & hembad b

iPimase Ponl Claarlyk

| i
Adfies
Caty,

I Slade i

GH2 Ganden Yay

EL

L
o




SOTZ GARAGE SHOP HEATER

* PFRODUCES MORE HEAT THAN 2 OR 3
HIGH PRICED WOOD STOVES

= TREMENDOUS RADIATING SURFACE
AREA GIVES YOU MORE HEAT WITH LESS
WOOD

= Alttight design and draft contral an-
gineared to limit the amount of oxygen
antaring stove for confrolled, sale, eifl-
cient haat. Prevents overfiring so drums
can't burmnup.

& se of draft control allows you to heat
large of small areas. Basemant instalio-
tion heats your entire home, Great for
Your garage, workshop, or cabin

* Top drum squeezes $O% more BTUS
from heat normally lost up the chimney,
Heowvy steel kit bolt: togethar quick and
S5y,

PRICE

FACTORY
PICK-UP

528.95

DELIVERED

TO YOUR DOOR
3C-Gal-Bottom  §$32.95
55-Gol-Bottorm 38,97 $34.96
Top Kit fits both $20.97 517.94

WiSA AND MASTERC ARD RUSH ORDERS
CALL 1-800-321-0092

(INSIDE OHIO CALL 1-216-236-502T)

ot SEND CHECK OR MIONEY ORDER.
Sorty, no C:ODs

" ALL MODELS SAFETY TESTED TC UNDER-
WRITERS LAB. SPEC., BY GEISSER ENGRS.

« Bums over 24 hours.

SPECIFICATIONS: Door. cooe frome. Bue coliar dralt
conigl, interngl droft chomed of 13 ga steed legs 148
o shael R, Iotoh. colca of 3% 0 el nut ond
oot Tog Drem Cormachy’ FonQes. DiDe attembly, 4
mesting brockeds, rufs and oot

EE Gl ptong Fas G SITE 15 chagonal doot opening
30 GOl $Howe P Y 10U goce

°34.96 .-
$28.95 .Zeov,

Kit converts 55 gal. or 30 to 15 gal. drum
{not suppliad) Into high copacity stoves.

Patented INTERNAL DRAFT CHAMMNEL-AIr
entaring top draft controd s preheated as
it is drawn down Inside of door ond Is
sucked into bottom of heater with g tur-
bulent action. mixing with the wood
gases This makes the Sotz stove tops inaf-
ficlency,

SPARK-PROOF DESIGN Becouse of our in-
ternal drofr chonnel, hot sparks canngt
jump out of heatar as in othars with draft
straight open to fire,

GUARANTEE. 1 me sors vocter st of owr rak
I [tk cni pisorny wou Aon't ogeee i Sutperfoms orw
mmumcmm.a[mtmt}m}dnﬂ
hrmhl.wwmmiwmﬂmm
homciend InChacireg ¥Tippangy Chaxgres Weer friver Daear i
Eagsrucs 28 vBOrs 0 Dok i LD Wiite fol fres information:

Sotz Corporation, 13443 Station Rd., Columbla Station, OH 44028

BARREL STOVE'S UGLY
People have told me this when they walk
in my door. As far as I'm concerned, they
can keep on walking, unless they've got
five minutes and want to hear and witness
just how beautiful that barrel stove is.
Last year T8 (where the barrel stove ia
now located) there was & $26856 Wood
Master Stove. In the beginning the
W.M.5. burned 12-14 hours and gave nice
heat. Three months from installation of
the W.M 5. and some hard burning, the
W.M.S, defaulted. Melted metal, air leaks
and warpage caused the W.M 5. to lose its
lasting and heating qualities, By now 7 to
8 hours burn time was tops and it smaked
cecasionally inside the house, This year
we have your barrel stove, 22-24 hours
burn time, even heat, hasn't warped, does
not smoke jeven after some hard burning),
Last year our electric bill was 840 to 850
per month, This year $20-825 per month.
Why so cheap? Simply by placing an H20
tank . . . to heat domestic water, we've
bypassed our electric hot water heater,
A savings of approximately 2176 per
winter. Prior to installing the barrel
stove, | installed & 5600 Frontier Stove
in front of my fireplace. This iz at the
opposite end of the house from my barrel
stove. My basement is 30" x 60" x 9%’
ceiling. Although the Frontier Stove
works good, T don’t need it. The barrel
stove alone, keeps my basement 72 de-
grees. Anyvone interested in a 8600 Fron-
tier Stove for 35507 (Used for 2 months.)
THAT BARREL STOVE IS BEAUTI-
FUL! I've dropped it, kicked it, rolled it,
burnt trash in it — she still works beauti-
{fully. [ can even pick it up and carry it

myself, 1f [ can sell my Frontier Stove, T
will have saved 5932 this winter. Almost
1,000 — NOW, ISN'T THAT BARREL
STOVE BEAUTIFUL??

Dick Motter, Jersey Shore, Pa.

THE WOOD CUTTER

This winter 1 bought vour small drum kit
and put it on a 40 gal. hot water heater. 1
have been able to cut my woad consump-
tion from about 7 cords a winter in my
fireplace to less than 2% cords. . . I think
that vour product is the best guality 1
have seen in some yvears. | presently heat
my entire home with vour fireplace con-
version.

P. Ramey, Fayvetteville, N.C.

WILL BARRELS BURN UP?
Please send wvour currenl catalog as |
have 2 prospects for some of your heaters.
| hove been using mine since 1978 and am
very well pleased with it. Evervone that |
talked Lo around bere said it would not
work, that the barrel would barn through
in no time at all. Well if that is the case 1
wonder how they would explain the
original paint on the barrel that was on it
when | got the barrel, Thanks again for e
fine produet.

Gerald Fulkroad, Millersburg, Pa.

SPORTSMAN'S CHALLENGE
| have easily split several cords of fire.
wood consisting of white oak, cherry,
poplar, and maple, all with amazing speed
and with minimal physical exertion. 1've
even parlicipated in a "Sportsman's
Challenge™ agains: a hvdraulic splitter,
against which my..maul proved much
faster. My only regret is 1 have now sald

the maul to the owner of the gas powered
hydraulic splitter. who was completely
amazed by its performance. During Lhese
times of phony advertising and cheap
workmanship, 1 am truly thenkful to find
a firm who is honest and sincere and pro-
vides quality products,

David A, Hojnacki, Monroe, Mi.

SURPRISED FIREMAN

I'm using one of vour fireplace kits. To
my surprise, the stove heats my whole
house leven down the bedroom halll. Asa
full time fire fighter 1 can say that the
stove is completely safe as your instruc-
tions say.

Robert Dunkel, Worthinton, Oh,

ELIMINATES ELEC.
HEATING!

We gre very pleased with out purchase of
the Soiz double barrel kit 1Sept. 19801,
We have a 1'1 story log home with a full
basement and approx. 2.000 sg. f1. of
living area and heat the entire house with
the kit located in the basement. The past
winter we actually burned less fuel
lapprox. 4': cords) compared to previous
winters with a conventional Lype wood
burner. The logs stay warmer longer and
we aciually have eliminated our electrie
heating svstem and still had an aver,
temp. of 70° throughout the winter! We
can only continue to tell people how
totally satisfied we are with it. We heart-
edly recommend it to all who ask us about
it and | feel vou have probably received
some sales as a result of our satisfaction
with vour product.

Gordon Bower, Estell Manor, N_J.
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; CONVERT YOUR STOVE TO A CATALYTIC BURNER
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MIDWEST SCHOOL OF LETTEAING AND OESIGN
A& DAVISION OF YATTERDTT AND SULLIVAN
10461 5T. CHARLES ROCK RO 5T ANN, MO £3074

SemE Ceepm Msmny O30 WEl 00 Mmter Cherge Wymges lar
2 96 sian 51 00 ‘o pintegn i haadvig is
b ey e 1 B B Tpegn Te PRAED
Pevse o ik atFmpoid — oF bl BE5.5T83

Fer mova rlgeepien sord 51 00 gong wis
SUNBNG w00l Ko PRGE! B0 el ET 0
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MAKE UP TO $150° AN HOUR |
METAL POLISHING AT HOME

[ ]
Yes! "Metal Polishing Made Easy” can show you B i mee ot o ,mw LT
how to polish intake manifolds even in the nooks | B 23 B350 LT o Whreas ™ ™"
[ ]

Guank naw T pege BOF Cataing for 1587 £
Bl B vt G000 1nCh mng s pHCl e kel -""
[Tl '-rn-ng DaiE puheys L*\--l DieEy Pl

and crannies, blowers, stainless trim — and more
professionally, “Metal Polishing Made Easy" will
tell you where to buy a Polishing Machine for
around $650.00 and where to buy all your
supplies. Also how much to charge and how to
advertise, All this for only $19.85, check or money
order.
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Now. . .tha makers of the world's
first and finest log spiitters. .. pre-
sents the all new, low cost, *‘All
American'' series Lickity Log Split-
ters.

Buill to the same precise specifications,
quality and perdformance standards that
made Lickity Log Splitters the leaders in
hydraulic leg spiitter lechnology for gwer 25
years_ The Al American’' seres gliminales
ihe backbreaking labor of kng splitting

""ALL AMERICAN"'
HOMEOWNER SERIES

Lickity. Log Splimers came n owver 17 models
ranging from 10 tons wp o the commercial 28 ton
model  and will handle 25° 105 up o @ whopping
11 loat 6 inch tree.

Since 1958 Lickity Log Splil-  *
ters have been built with guality L]
and perlormance fo make wood- . 5
Splitting easier
and atfordable

The *'All American’” serigs models fea-
ture 10, 12.5 and 15 tons of ram pawer

® E-7 stand plattorm for against the wall
off season storage.

* 26" log splitting capacity

* Augged two speed pump

* Highway towable with heavy stegl
fengers

= Ball hitch coupler

* Oversized 3 gallon hydraulic resenvoir
for tast and efficient system cooling

* Many., many other features found
only in higher priced Iog splitters.

For complete details on all Lickity Log Spiitters sand for informatien to. ..

|
|
For faster | LiCKITY LOG SPLITTERS Division of Piqua Engineering, Inc.
response call : Oept. PM-122, P.0O, Box 605, 125 Clark Ave,, Pijua, Ohio 45358
tﬂl mg 1I NAME
1-391]-543-395[! : ADDRESS
| e STATE. 2
|

N

Build this beautiful
Dome Home

o W .
Enjoy super affordable paymenis
and low energy bills
Sawe up 1o 60% on Buslding costs and up 10 50 on
whilitigs  Baautityl Morteray Domes geodess; ome
kiis are exfremaly snpigy-slicien] unbalievably
strong, earthguake redistant, and edsy 10 assembls
No special 10018 of skills necessary Dl unigus
patented bBuddifg system maves home condlrucleod
B reabny lor the novice
bloriterey Dormes pre-Cul. Color-cofed shell pach-
mges skar at $3534. Models up to 1500 5
Send lor our exgiting colar Catzing & Plans Book -~
ower 33 tact-hiled pages of Beautitul allordable
Rigemeg
Weie todting' Moniertey Domes. bnc.. 1760 Chicage
Dapt. 8012 Riverside, Calll. 93517
LB _§ LR ___ N __}___]
O Rush me your B0 page CATALOG & PLANS
BOOM. Enclosed in $0.00, postage inchuded,
l O Ao send your ASSEMBLY MANUAL for an sddi-
ol $5.00.

HAME

| coness
| cTv.sTATE 20
Mait To. MONTEREY DOMES. INC.
1760 Chicego. Dept. 80-12
Ruversige, Calll, 32477
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SAWMILL Of its Kind in The j
I need good, high-guality lumber, don't el
inflated lumber prices stop your important
building projects. The Foley-Belsaw goes right
Egatha trees and turns oul smooth, true-cut lum-
r... even beginners pel axcellent results.
Just ene man (no crew neaded) can easily cut
enough on weekends 1o save hundreds of
dollars over high lumbenyard prices, For power

Hlsé! trna?l or other low HP diesel or elec-
unit.

tory-direct selling keeps price 1ow,

and convenient time paymenis may be

arranged
BODK il below for
fow T Saw umber” Bookiat 3na omplts facts
on the One-Man Sxwmill. There is WO Obli
and N

Hon
Salezman Will Call unﬁhﬂ !

Foley-Belsaw Co.
30071 Fleld Bulldi b
Kansss City, Mo. 84111 :
Please send all and details in
your FREE “How Ta Saw |
Lumber'’. I undersiand there i No B
Oblipation and that No Salesman will 1
= call an me. =
]
oo — 4
I | | .
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CLASSIFIED ADVERTISEMENTS

Rate: $5.70 par word payable in advance each insertion. Minimum inserion 1en wonds. Bold face capitalized words— $1.00 per word additional {First
word sal in Bold Face at no extra charge, Zip Code Fres.) The nexl availabie issue to place an advertisement in Amedica's Mo, 1 Classified Section is
FEBRUARY. The closing is DECEMBER Jrd. '
Send remittance payable and order to Popular Mechanics, ATT.: Hildegerd E. Kappal, Class. Adv,, Mgr.. 224 Wast 57th Street, New York, New York
10013, Please Indicate Haading under which ad is lo appear. As a consumer senice and in cooperation with our mail-order advertisers who use post
office box addressas for their convenience in handling your ordes. Popular Mechanics maintaing a register of such mail-order advertisers containing

their complate names and street addrasses.

Advertisers using P.O. Box number must furnish complete name and street address for our reéconds.
To evoid delay in the publication of your ad, please send descriptive materials or sample literature with your reguest.

CHRISTMAS GIFT SHOPPING

HEAITAGE TIME COMPAMY nas jusl imrodeced 8
SCHOOL MOUSE CLOCK WIT especially for Chrstrmas.
Appalachian red pak, German movement, Yisa, MG 511900
Frog Brochure PO Box 27135, Escorchoo, Castornia 32027
(Tid) 4BG.B443

POOL TABLE OWMERS: WE HAVE Suppliea. Accasso-
nes, Fare. Free Calalogue. Fsecovery insbucbons $3.00
Babe's Bihards inc.. Bax 1406F. F1. Pierce. FL 33454- 1406

HOTTEST Craze, AM-FM Sterpo Walkman Type Racho
Meadphones. Groat Sound, Ol 522.95. S&H R Babben
(Gife, 4 Babbin, Box 423, Mandham, New Jevsay 07945

LCD PEN'WATCH - Iceal gift, battery included. 1 year was-
vy, tills fire, date. seconds, 1 - 5798, 2 ealy $14.95 pre-
paid Hetrmann Co., 12637 E. Robinhood, Baken Rowgs, LA
TDB15

BAVE 40r's Off unique gets. Giant color catdeg 32.00
GIFTS, ETC, F.O. Box 5432, Corpas Chnab, TX. TB405

GLASS ETCHED MUGS. Your inmais m Moddwd Oid
Lattors. $5.00 + B1.00 Swppng G A Productons,
P.O. Bex 4, Lumberton, M 08048

BHOP Fov Chistriag! Calsiog 20¢' Mark Anthony & 3841
Hammal, Los Angeles. Californa B0063

WRESH Colt - AuTnarmc: Bisckmnoim, Paan Bog Tew, (Ecrpe
tion and phato, $3.00. Box 97, New Fichmond, Wi, 84017

FULL CQLOR GEMERAL MERCHANDISE DISCOUNT
CATALOG. Dver 75% oll on Famoud MName Brand Hems.
$2 00 Wesiarn Products, SR2, Bos 272A. Coulee City. YWaah
N

LEATHER Top qualify hand stiched wewifer soooer balls.
Ofcial weght and size, 12 panels, sire 3, 4, or Sladultl. cre
yolr guarantoe, hll refung W rpturmed o 30 days. osed
Eumpa iof yedrs, BPECIAL LOW INTRODUCTORY PRICE
TO U8, 518 985 plun 51.50 shipgwng and handlirg, Check WO,
Visa, Mastercard mciude Card MNo. and expirabon date, oede:
naw o gelvery by Christmas A and M Compary, 5040
Alrpoet Hay, Tohego, Ofug 43615

SILYERPLATE GIFTWARES. Versatile. Elegan, Inexpen-
wve Sabsiachon Guamnieed. Fas! Devwery. Free Brochume:
Chuality Buying. Pei1_ Bos 323, Wimington, DE 19800

COW CREAMER - Wite Porcalan - §7.00 Posipaid - Cate
alog - Bullirag Holiow:-PM, Lyfe, CT 0E371

AUTOMOBILES

OLD CAR FAMS: subsoabe 10 HEMMINGS MOTOR
NEWS, woild's |argest okl car marksiplace since 1054 Ove
450 pages of ads each marih, crammed with fausands of oid
cacs for sale — plus parts, Mesature, restoralion shops and
o, Oedy $13.75 hor 12 giard issuss. Sutsiante (o e Bible
of 0id car il iodeny. Send bo: Hemmings Molor Mews. Dept
MP. Box 100, Benningion. Vermont 05201

FANTASTIC, . | Uik Money Gasoline-Saving Gadgats —
FREE Camlog — Abemathees. Bo 40300-A12, Tuczon,
Arizpra BSTAT- 1300

AUTOMOEBILE RETLMING FOR MAXIMIZED ECONOMY,
Simpifed fechreques gresity ncrease MPG pardormance.
DETAILE FREE! Tach , Bow 15068 Pnroplon, MJ
08540. CALL TOLL FREE (B00) S29-0907. (Recording)

INCREASE MPQ Engrmaudly. Improwe EPA pahaus san
dards Easy instaketon. U5 Pat. Mo, 42516860 Send 56085
ici, or M.0.1 Mciynasus, PO, Bos 813, Jamaica, MY 11430
(Ao B8 wics cwlvany).

RUSTPROOFING Save S500. Stop Rust, PO Bow B543,
Fi Laudergale, FL 33312

HIGH MILEAGE YAPQOR CARBURETOR Complela work-
ing plans. SASE! Wness. R2-FW, Bowling Green, MO
53334

PROPANE GASOLINE DUAL-FUELED AUTOMOBILE!
Comphets Fugrs, Insinuchans drd Parts Soarcms for cormsding
your cir. $10.00. ADA, Bom E73, Cancoed, MO 28025

BUPER MPG Systems!d Aaveaing Deads— SASE,
Apgeorch, Box 32T, Montrose, 00 81402

EYEWITMESS Account - Examinahon - Evelughon - Fhodo-
graph - of these products, Sempis 51 00 - 24 Pages. 2rd
Ogiiriian, Box 1085, Wlamath Falls, R 97601

SAVE MOMEY Donl Wase Expensse Tee Tread Cane
Guide 5200, Gibson, Bow 143, Bansalem. PA 19020

PICKUP RACKSE, Aduatabie to 10 lull szed o mim. Wil
mcapt o VANS, BOAT milers Availatie Free Drochoe,
EXWay, Box B81-A, Ortario, OR 87914

ESEL Engines, Heawy Duly;, Repoenr Pickups, Moot
Hormms, E1C (517 6812284

AUTOMOTIVE sloctnced hardwars. pipe and tubing fitngs.
Small guantiteps at reasorable prices. Free cataiog, Custom
Senace, Box TT061. Birmingham, AL 35228

MEW PATENTED WALUE You can convert WE to 8 or 4
cybngdes— Manimum gas savirgs—NinmiZes powe oas-—
Epgy— Ingrpansive—Aguarsibin. FRAEE infprmaton. Send
SAEE P.0. Box 498, Nacosoches, Teans TSBE1

REPLACEMENT Transauls Bocd Kits, WO DISMANTLING
32085 PP LUSA Fipaboot, P.O. Box (15802, Meami, Fla
33136

DAIVE Late Model Cars ol no Cost, the way your Deales
does. Inssder, Box G051PM, Richmond. WA 21225

SAVE DOLLARS HOW, Do Your Own A% Body Works at
Home. Frank's Ao Body Work Made Easy 3495 - 5160
PAMH. Elwndd Circlé. .00 Bax 825, Byron, GA 31008

PLASTIC corvers lar smal arsd medum size cars. BPECIAL
PRICE. 52050 COVERS. Boa 2194, Eeftenng, Ol
ASAZE

FRICTION Pros! Your Engne! TMT with Tellon, Guaran:
teed. §12.00. TRG Markel POB DEM. Housion, MID 65483

INCREASE MILEAGE! Save gesome! Bypass pollution
Oewoes. Supplies, Send stamy Gasaver. Box 318, Day Lawn
1L BOE

AUTOMOTIVE REFAIR MAMUALS Con | pay top oollar for
yours. | have a warahousae 1 of brard raw CHILTON man-
udid bor all cars mnd trucks - foegn and domeslic. Send §7.50
PPO. for aach manual ordened. Specily clearly maka, moded
ard year, O send §1.00 |Deduclable Est order) for catalogs
wilh comgials Isbngs and 0Scounls. Mokennes Manuats,
PO, Boa 425 ortrose, Call. 91020

INCRED/BLE MPG Possble ' Wntett ESP-130, 377
Apfgnor, Piltsbuwrgh, Penna, 15210

DOHT-Yoursell Aute Graghics. 3820 Brandywing CF, Apl
E. Lafaysiie. Imiand 47906

BE YOUR OWN BOSS Jon Dislributon Team For Space
A5 Money Sawng PETROLON SLICK 50 Products: Oppar-
turifies 1or Dediers, Managen. Destritunors. Cualibying Apph-
canis - Frea Training in Meskeing, Accounhing, Tax, Fingnce.
Firgt Come First Sarved, For inioemabon Wrds: Proket
Entprpriges, 2537 M King Way, Claremanl. Ca 81711

POGLUE - Fish - Heal Exchisngeds - Yapondars- ok Detaisd
Schamabcs - Insiracions - Phones Addreases - Proes -
Inweriors Mewsst ceas — 12000 CARBURETOR Word,
ine, 4822 - Bih.Aws Foulh, Guiport, FL 33707 Pn 329
A3,

ENGRAVED DARH BOARD MAMEPLATE 12" » & Fol
1shed Brass With Your Car insgria inchuded Send %4 O with
Ergraving Inatructhions To: Bundance Engraving, Box 813,
Faading. Pa 19603

ELECTRIC VEMICLES

MOTOR-Ir-Whead. Comples Lucas DO Motor Gear Reduc-
tan. Tee n Compact Uni INDUSTRIAL QUALITY, inlo,
5200 Yos!, Fr 1. Bar 27 PA 1282 Saux City. Wisc.
53583

MIDGET CARS

PROPANE-METHANE-NATURAL GAS Comersdans
CARS-TRUCKB-Buid Yourssd. THOUSANDE BATIBFIED
USERS| Write: Flermeng Enginparing, KPM, Remasn, WY
13438

BUNLT or Buy ta 4 High ™ ndyssey sae dund bugfyy. Plans
5800, Preto 57 00 HA E Service, Box 55, Ellwood City. P4
1811

BAVE GASDLUIMNEDN Bypass pollion devices - - sasily,
rinarally| Poacs (GB-12), LaGrangevila, MY 12540

PROPANE GASOLINE DUAL-FUEL AUTO Conversion
Plagna and instructions, Parts Scurcas. Ondy §10.00! RDA, Bax
BT, Congord, MG 2B0ES

HIGH Mileage Cartureiors, Froe Details. Box 89, Draper,
Lnmh BA0S0-0589

1&0 POPULAR MECHAMNICS

AUTO SUPPLIES & EQUIPMENT

HYDRAULIC JACK Repar Manusis and Wis Cafalog
5200, Hydrauie Jack Inc., GPO Bax 3. Ssen islard. MY,
10314

ALTERMATOR Generater Rabudding Boow.  Proe
Hesfelung Engingérsng, Box 26024, Las Vegas. Ny 85126

PARTS: Asmy Jeep ard Fuck pars Spare Pams &
Eguipment Co., PO Boa M5, Lewsngion, Kenfuciky $0501-
iy 1|

POSI - CHOCK Mo Vehich Shoutd be wihout one. Ungue
Mgihod, Chocks e Wieel on Campers. Trailers, Aulos in
Place while Performing Work, Changing Flats, Ete. Sgring
Aactuaiesd, Easy o Liss, Singpde to Buikl. Seod 5300 For Pridts
Ared Insbuctions To. POSIE . CHOCK, Box 1628, Angleton,
Tea T7515

MOBILE HOMES

BARGAIN BIGS ARE & RDUND — 8 you snce shat bo ook
by, ] whens. Heng are 25 theck points 10 ook ke in a used
AY. Pralocopy 4 available or 3100 Send ordeér b Pegtular
Mechancs, Depl, PMC12, Box 1014, Rsta ity Station, New
Yok, NY 10901

MOTORCYCLES, BICYCLE
MOTORSCOOTERS & SUPPLIES

G0 KART, MIN-BIKE, MOTORBIKE PARTS. Twes
Clutchas. Molors. gnd Complate Carls and Mini-Bikes al Dis-
ogur Prices. 314 Hp. molors 5108, 5 Hp. §123 Send §1 00 for
Bockiel. Nodtharn Hydraulics, PO Boy 1367, Depl, PR-MB,
Burwits, MM S5XI7

GO KARTS, Mindskas ATW 3. KAs, Parls. Lowesl Pricea
Calalog 52.00 Rafundathe. Kart Woerld, Degt. C, 1488 Mantor
Ave. Paneavile, Otwo 44077

BICYCLE TRAILER KITS Top quaity al hat tre cosl of
fimshed Iraders. Free brochyre. PO Box 3733, Escondido,
T 92025

BICYCLE ENGINE, 175 MPG. 4.5 Lba. $48.95, Sand $1.00
Yout. RAY, Box 37 Sauk City, W1 53583

HANG GLIDING, AVIATION

HANG GLIDER Erging, Leswnsd price, Froe detalls. YWestes,
POB B0EOEE. Los Angeles, CA 30060

CHOPPY ultrasghl singls saal halcopler, Semplifed con-
struction matarcycs angea, Infarmations $3.00. Patynova
Bow 870°R° St Remi, Quebec, Canoda JOL 200

DESHGN Buid Arplanas. Hang Giders. Semglilled Pubhica-
tong. Bvochure 20e. MoCoy Aircralt, 12820 5. Figueroa, Los
Angeles, CA 20061

AIRBOAT Propeliars. Catalog $3.00. Askey Propeler Ca.,
AT 2. Box 1748, Kaller, TH 76248

“OM FINAL " Sih dimanzional awabon ar by Jim Cungey a
SRurning pevipectve om the (ol Seal n beayl colar,
buffa dalight!! 22 = 37 pasber §3.50 plua $1.50 ph. Cheex or
Moray Ordars bo. SO AN Box 474, ML Vermon, NY. 10650

OVER 100 ULTRALIGMTS — Kitx, Plans! Calalog. Thor
ougn Guidebook §12.00. Asrafun-M. Saida, CA BS36

THE WORLD OF SPORT AVIATION a most comprahen
= Dook [0 dite on She tast-growing Feld of spon viation
Focus ik on & base: typas of sircral-hometuilts, antique snd
clanmes, warbinds and ulralights. Covers fhe skills needed o
busd a plane. types of matenals wsed. BDECE TegUINEMENEE.
engnes, cenilcanon and safety. Profusely Sustrated Sena
524 .00 10: Popular Mechands, Dept. PMC12, Bow 1014, Radic
Caty Shateon. Maw Yorw, NY 10101

SPACE & ASTRONAUTS

ANTIGRAVITY Priguilsion Divice. Free Brochpm' RTu,
Bos 573N, Conoard, MC 28025




HOVERCRAFT

TROLLING MOTOR lor under 525.00. Parts sasy avail-

AFRO-CAR Amaring Howiechall bult sasly with ordingny
bgols. Lanenimcwret enging pomest. Canies one man plus. How-
are, Bas lorward, backwesd. Sidewdys avar lard Srcw sk
Compists conskuction plans and Crochum. 59085 Asro
Projects. Boxy 5118PM, Chalpn. Mew Jersey 08303

HOVERCRAFT Puan Al Sires Catalog £1.00. Universal
Heveroral, Box 281, Cordova, lllincs £1242

BOOMERANGS— [NCREDIBLE Comebacks! Sedect,
Ormege. Tradfional Shapes . . Excfing Fun. Unigue Gift lee
FrengsFamily. Free Calalog Boomecanghan, 306 FPar,

Monroe, LA 71501
CB-RADIQ, TV & HAM EQUIPMENT

POLICE Scanners, Crystals, Anterras. CBa. HPA, Bos
TREM, Dwrmesd. OO BB

LINEARS - Sand Stamp ioe Datails - MATCO Elsctromica.
Box 315C, Caclac. M| 49601

al¥e. Cornpilete pians 54 95 W W Assocates, P, 0, Bow B84,
Jmspe, AL 35501

1400 Cmalogs Lislea and Descnbesd. Souces ior Every-
thing Imagnatie. B4 00 Masberog, Box B70-8, Fawlan, CA
24930,

EVINAUDE 1582 Bargawrs . all Sigwes . . Soon MoCulken
pasts .. E1. handing . . Elecira Manne, 510 Mamich Road,
Lynirooh, Beew ark 11563

SMALL FOUNDRY Furraces. Suppbes. Fres lileraiuce.
Pyramed Products, 3738 South Tth Avenue, Phosnig, Anzora
BSO4T

FIBERGLASS - RE5SIMS - Foams - ogth - epossss - mat -
oic. Faclovy prces - CATALOGUE $1.00 - [Book “COM-
PLETE FIBERGLASSING" 36001 - Cuascah, 16-F)
Aquatare, Tonawarda, MY 14150

BOAT PLANS - Frame K3 - Panerms -Mungneds of Sesgns
- ‘Wood - Fivargiass - Slesl - Powerbods - Saiboats - Oul-
hoards - Cangas « Kayaks - Rowhoals - Housedoals - Duck-
boals « Sportishers.  Easy, proves mefhods inglude
mstructons sspeoaly for amateurs b assure polessional
igaults. Mo Loking!  Supplies” - Fastanngs - Fiosrgless - Aes-
w8 - hms - Spacs - Books - Troler Plans. Hooe 144-paon
catalog - $2.00. InChdes Fres * Boathulding Suppliea Boo-
chure GaenL Manre. 9152 Fosecans, Box  TSEMP
Betiower. CA 50708

BEARCAT Scanners. Discounded. CAYSTALS 2275
RADNOSALES, ME2 Dadlars, Oakkosh, Wis, 54807

AMATEUR Tetavisacn Commeter Wi, Calmiogue: £2.00 (re-"
fundablel. NDSCO, Box 12652, Dallas, Texas 75225

IMPROVE CB PERFORMANCE! Modicaton hardware,
boois, plars, Citaog 52.00. CBC intematonal, Box 31500M
Phoanie, AZ BED4E.

ELECTRONICS

ELECTROMICS. Easy o Read BEGINNERS Book wilh
amazing slectonic project. 55 .55 FREE DETAILS, Armaco,
Box 54248, Tulsa, O=la. 74155

GOYERNMENT Surpius recensers. bransmiters, Soooper
scooprs. pars. Catalog 25c. Meshna Manan., Mass
orgca,

BAFE] ., . Mew e - saving slectrorus armband. MARAVEL-
LOUS For all outdoors. Sports. Patented. Full refurd. Send
draf 312 Informasion $1. FOXHALL , P O Bax 81, Calewicn,
Caliomia 82231,

COMPUTERS

TRS-80 COMPUTER DISCOUNTS. Lowssl proes any-
whern. Frae price X3l Radio Shack, 1758 M. Dedsiea Ov
Vinadand, N.J DEIGD, BOD-257-0426.

PERGOMAL COMPUTER Bocks. Programs. ACCESs0nes
ovor 2000 Futy Descnbed. All Mo Brangs. Cataiog: 52.00
(Fehndania). JMC, I02EP Insugtnal Drve, Bemsenalls,
Ilinedis G106

USSE00.00 Buiad L8K Appis Compalinla Including Mousing
Dwrtpsiiy LISS1.00 Ruriard, PO Bor 33610, Shewrsgwan, Hong
Kt

BINCLAIA T8 OWNERS. Fecane lour programns monih-
Iy on cassette |Eniadsamen, Household, oihem) 1% 535
yeary: 320 sl months. 16K 350 yearly: 530 50 months. Sam-
pis 85 ZXED Chat. PO, Bax 22448 Batimors, WD
21203

SUPER LOW PRICEB! video game cannages o all maor
syshoma. Send $1.00 for dejsds JAR Enlecpoasss. 1030
Sagamors Pewy. Grl. West Lafayatis, IN 47006

STEREQ, CASSETTE TAPES, ETC.

RECORD-TAPES! Discowds 1o 7% all 1adels: no pur-
chase obligators: rewsihers. discoun diigend certfcates.
100 guaraniesd. Froe details Discount Musie Chin 650
Mamn St, P.O. Bas 2000, Dast 1-1262 New Rochebe, Mew
York 10801

CAMPERS AND TRAILER KITS-
PLANS

THAILER Books. Enhgnlening. Buy Ewaluste = $12.00;
T o W @indaan £12.00. Tradars ®is Calatogs. Liniiy
£3.75: Car .., 53,75 Trater Treaswry, 1326 Santa Anda H-3,
Sa. El koo, CA 81733 {213) 5753224

BOAT KITS - I7 radoratie models - POWER ard BAIL -
B30 Wokled liberglass hulls and Secks coma leCiory
assambled - you nstall [ackory SUppied imanor. Save ha fac-
ory-buill cost. Mo puperence moguesd. 48-page cataiog -
£4 .00 Luger. Dept. BC-A2, 3800 West Hignway 13, Burrawills,
Mirnescta 55517, 612-890-3000

CAMPING EQUIPMENT AND TENTS

LATHES —Unmat— Maximal — Shavine Enco. Calaiog
%100 Shop Suppes 5100, Camobel, 21000 Selma Foad,
Springhed, OH 45505, (513) J22-R562.

CROSSCUT SAWS And Pecple-Powered Tools Crosscut
Saw Company, Teo Leland Place. Beneca Fals, Maw Yore
13148

BAASS, Alumnum, Staniess Slesl. No minemum Winke
METALS, Boa 11204, Claylon, MO 63505

BUY AT DISCOUNT as e large Indusingl Coparabions oo
(Wa seil 80 Them too), Al your Equipment. Toods bdotors.
Purmps & Supples lor Every Traoe, Everything vou may noed
o Incustry, Shap, Farm, Cfce & Heme. Maary 10,000 Prod
wels gt Discounts 15% fo 35% ofl. Serd B6.00 LS. for ow
Large 2" thicx §1 5 Page Calalog to: Decownt indusinial Suppsy
Cop. 8 Port-Oram Ov . Wharton, MN.J. 07885

STEEL, Alumirwm, Brass— Sheal, Bar, 5hop Supphes,
Pans Wrie: CEL AR, Box 163, Camarcn, IL B1423

BELSAW SHARP-ALL OWHERS - Saww over 3P oo
name-Orand wiveals and Mes® mmedinte shipmsol. Free cal:
mog. Woodmasier. Dapt. H2C. 2848 Terrace. Warsas Cdy.
A0 B4108 (BOO B21-6651

FREE Cataiog Everyinng for campng. Campmor Box
BION, Faramus, Wl 07652

ATHLETIC & BODY BUILDING
COURSES

BIGGER, Mora Powerful Muscies - Lisier! Free Booklet
Urirgrsal, Boa G344 Detroil, Schigan 48240

MLUMG-FU Fres Lierkbure. Molsga, Bow 1755 Dept PM
B2-L Honoksu. Hawii 85806

SPORTING GOODS & EQUIPMENT

BLACKSMITH SUPPLIES

FORGES: g, coal — hmfiresrs — 1ongs — amals — aieel
Denchis — & blacasmilly Supies. C‘.ul.uh:g 5200 {rpdunded
Yrsl orded]. Mansed BRacksmith Shop. 7836 Cannonsburg,
Canngashung. b 43317

'HELDIIHI! SOLDERI llﬂ: PLATING

WELDING AMD SAFETY: Everyihing io il e Waldars
needs - major eands, af discownt prices. Calelog §1.00. City
Welders Supply, 32 E. Hghway 0. Michigan City, IN
46360

SPOATSMEN Heel warm This winter with now disposatie
hody and hand warmers. §2.00 borga sampie and wplume
pnces. Deibar, Dept C-12, TS Friaco, Howslon, Taras
Tr022-9990

ENGIMNES, MOTORS, MAGNETS
REPAIR  ELECTRIC MOTORS  ILLUSTRATED

HETRUCTIONS! Mooegup, Box T266, Kanses Cay, Misgoun
EAI1]

TOOLS FOR SALE

HOBBIESTS! MINIATURISTS! A¥ Mstal Beachiop Powes
Toals. Send For Catalogue. Jarmac Mig., POB 2785
Sprnghedd, IL 62708

EMERGY SAVING

INDUSTRIAL Btyla Etectn: Water Haalar Times cuts anmgy
Comts, provides normal hot water use, %39.95, Detals $1 00
D+ € Engineenng, F.O. Box 16511, Greensbora MO
27406

EEROSEME TREATMENT or CREQSOTE REMOVER.
Yo choog 5155 ppd. Two for 36,95 bom: Justin Products,
Bar 538, Weshury, Newm York 11580

FRGHT OPEC" Sawve® Consumes s Handbook. Send $10.35

@ Mazra. 40 Mt Yew RAd. Cosskil, M) OP626
Gauarangmed.

DRAYERAIDE recycies dryer beat. cuts haating coal, Simp

instaltation. Leisese 51500 ppd. LA Myars Co. Depl. PM1,
P.0. Box 2155, Elkn, My 88601

DISCOUNT TOOL Cataingue - §t 00 Hoosaer Distribudmng,
R Sarmpie. South Bend, Indang 46519

COMPLETE LIME af nigh guality, low- preed GUTTING
TOOLS, HOLDING FINTURES, PRECEISION INSTRU-
MENTS AMD TOOLS, TOOL STEEL PORTABLE ELEC-
THIC- AND AIR-TOOLS, HAND TOOLS AND MUCH MORE,
Mhgst dems dedvared fee Send 5400 % 368 pagse 1983 cal-
alog. refundabie win fest order, KBC TOOLS, P.O. Box 343,
Sterfng Heghts, Michican 48078

GUARANTEED TO SAYE ENERGY $35 - Eaxty imtalied
ingustral product available to homedwmers. Send B5 tor by
Frabon and imfoduciory product. Triad Mamneting, Box 4380,
PlaMown N 27040

CLOSE-TO-CEILING = PADDLE FANS! Parlact for amy fiat
cailing Hght - & o biades. 107 to fan boltom, wdth - 43
Genaral Elecing 3.spoed mobor, maversible. wood biades
Specty anbgue Brass, Brown, or YWhits 5 pelr Warranty.
5145 - 5650 Shipping Blaw House, Dept PM-1 2.0, Box
1112 Baningion Nl 80010 Fosdents add 5% Tax

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sawite Machites wht ‘Walkeg Foed, com-
Piele ready b use—only $453.00, Made P02
AGEP AYAILABLE FROM ¥OUR LOCAL DEALER, or arger
direct, | Master Chisrge-¥isah Darta Mg, e PO, Box 12110,
Lutbock, Taxag 79457 — Prona; (BOH) H44-6774

MACHINERY, TOOLS & SUPPLIES

4 METAL Cutmg Lathe 8350 Tag, 15048 Procwr
Industry, CA B1748

BOATS, OUTBOARDS, TRAILERS &
KITS

BOATHITE - PLANS - PATTERNG - FRAMEPACS .
FIBERGLASS MATERIALS - 'Waorlds Inrgest calalog - 300
Dasigns - B/B0° - Plywood - Fiberghass - Sesl - POWER-
BOATS - Inbocards - Cutboands - Cregens - Sporthshars -
Hydropiamnes - Runabouls - LAY AKS CANCES - Large Salec-
fion - SAILBOATS - Daysaiors - Trailrsailees - Muliulls -
Moanr Sallers - FIBERGLASS - Cloth - Fesirs - Foam- C-Fex -
CATALOGS 5200 - "Includes FREE Mmenals Brochrg -
Hadware - Fastenings  Equipman! « Figgmgsails - Giume -
Eic.” - [Boox " AMATEUR BOATBUILDING™ - in - fibengiass -
Plywad - Epooy Wood  Sabyralion  Téchrigque - T5000
CLARKCRAFT - 16-F Aqua Lara, Tonawanda WY 14150

KAYAR-CANOES-PLANS-KITS-PATTERNS- Large wo
echon i fiberglans pheweood-CATALOG §1.00 (weh Boat
builders Guice - 52000 - Charkocalt - 163 Adgualane,
Torawanda, MY 14150

REPAMI Pans for chainssws, |ewsrmawers and smal
Enges chmoine op gualty erd low prces. Shop tools Guar-
anlesd Free CatRog For specis dealar ntormahion also giva
iax no, gnd compary name Repar Parts, Depl 40803, Box
12308, Ena, PA 18515

“AlR COMPRESSORS" . Prarlabis, Build Y¥osrsall,
Uinded 350007 Invaluahle Pians 54 95 | Bernis-Crall. Bas
8. Byron, bEnos 61010,

SILVO Hardware. 188 page Hand & Power Tool Calalog
51.00, Dept PMZ-12. 2205 Ruchmond 5. Phiadelphia, Pa
19124

FREE Industnal Biryars catalog for home craftsman Buy
aquprnet a1 same LOW pross as lage ndusinial plamts
Tumbkey, 36PN, Letchwonth 51 Bolaio, WY 14213

BANDEAW BLADES, Corbice Toped Saws, Any Size,
Frioa Weraiura Wirg Saw, 6541 Twewater Dres. Morfoly,
Viegima 23509

"INSIDE MAGHNETIC STORM WNDOW KITS" - Locks
Great - Saves Planty. Serd LSASE For Free inlormuaticn 8 &
M Products, 5575 Tuscola, Union Lase, M 48085

HOT WATER o 102 & day Inom yaur wood showe” YESIH
and you can buik] it af homg! Rush 52 00 Mew Plans, Box 955
Warrer Robins, Geongin 31099

REBEL AGAINST HIGH HEATING BILLS. iresparsve
mocdCalion Guls heater fual consampbon Le o 45% Insirg:
Bon manual §3 88 wWilkam Cormparws, Box 104 Wichda. K5
B72

SAVE 1o 20% on D4, Jas Hal A Furnaces Two smal pars
added. Plans £5.00, Information 31 00 Garry bitar, A2-2038
Virogua, Wie S4665

SOLAR & ALTERNATE ENERGY

ENVELOPE HOME KITE. Frae Boochure Design Marual
$10.00. BRC TIMBEAHOMES, Roule 1, Wane Fosasl, NC
275aT.

SOULAR AND ENERGY SAVING PRODUCTS CATALOGY

MATERLALS,; Comporants: Compiste System. B0 Pages 18
Sections. Chur 1080 year! Crder from one arpert Source— tha
country's largesl enevgy sAveng mall order housa! Call us &l
G{r3-668-8186 or send $1.00 ppd. SOLAR COMPONENTS
CORPORATION, Dept 8, PO Bou 237, Manchesier, NH
axos

[Continued on nerl page)
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SOLAR & ALTERMNATE ENERGY
{Continud froim procading page)

BUILD Super Hol dir Bol Coleckor 200%: podsdie, Plens
5205 Mpicast, PO Baw 7, Seranton, PA VBRS04

WINDMILL ROTORS Utraighl. inexpenss. Drawings
$11.00. Box 2412 Carson Gy, MY B9702.

WIND POWER - Gonerale gleciricity - Ineapensive, Bagy-
-l yystems from automative componants. Equal io sys-
terns coshng fhoutands mane. B4 85 Manah, Box 28385, St
Lones, Mo, 63141

WIND Ganerator, build your mwn lor about 5300, Free s
maticn. Send Z5¢ %o cover postage; Wind Energy, PR, PO Box
B41. Paradiae, CA 95063

BOLAR HEAT FROM ATTIC! Furnacs winseded 75-100
Il Tall ard sary sping days. Send 55 for (matenas sl
instroctons, dagram] - PLANS-PM, 550 Haedgelewn,
Romncia, WA 24018,

SBOLAR FOOD DRYER, AR COLLECTOR, WATER
HEATER AND SOLAR FUEL. inforrmaley rapoets, Serd
52.00. TPE Inc.. Box P29, Beidgepan, CT 08801,

ACCURATE Twma Iom our Sundal! Free Detads
Helioclock, PO, Box 82, Nuneca, Michgan 40448

BAVE B0% OM HEATING withoul solar sgupmen]. Sole
Energy Handboos. £10.95 Andarscn Collection. 18 E. Cecar
Ave Oaxlyn, MJ 08107

¥ WOODEM TOY PATTEANS - Cars. Trucks, Tram, Aur-
pleres, Earttemgwers - Oy 5500 - FRANKS, 1202P2
Second. Boonevile, MS 30020

TOY BOX Simple Easy Plans. Basic looks 5200 Fick
Deobenak, 2800 Rumson, Harmshurg, PA 17104

WORLD'S LARGEST CATALDOT? Tiwee pounds 704
pagns. Every Tool, Supply, Maching Imaginable £5.00
Falundanie. MokKihgen, PM-1282, Johnson City. hew Yok
13700

PLANMS - Exciling Furndure Toyps. Elc. 5100 Calmog.
DONS DESIGNS, Jockey Siresl. Gaeay. Movw Yoo 12074

WOOOWORKING PLANS Blweprnt Cualify. Details 31,00
Refyndabie. Peiler, PO, Boc 18, Gibansnlie, PA 18525

GUIDE Te Usag proped Glue . Bookiet 3300 J Hams,
Bax 21979, Aed Wng, Minn. 55066

CATALOG FULL-SIZE FURMITURE PLANS — 5200
Relunded wih fs! order. Tradional. Eardy Amancan, oeer
1 Furniture Desgns. 42% Sheoman, Dep. CP-A2
Evanston, lllings G020

PLAMS & Supplies Yo iy, clocks, fumilune 2nd accesss-
. Calalog 51 .00 Armor Froducts, Bon 280, Depl. CT , Dear
Farn, NY 11729

WOODEN Toys Are Beter. List Of Plans 5100 U5 G-
macy Only. Woodbulcners Toya, Bow 514, Leshe. Mich
49251

MATIVITY SCEME $5.00, SANTA A REINDEER 34.00. FuA
size jgaam pattarns, color coded for dEbincive Duisoor o
Irndiode display, Easy o maxe. Sand prapaid to- MC. Paltams,
PO Box 119, Par Ridge, 11 50058

CONSTRUCTION PLANS,
BLUEPRINTS

STOP Payng Hgh Pent, Low Cosl Wood Homes you can
Buils. Booiiet of Prans §1.00 (Relurdable). Faname Products,
PO Box ME2E, Jacksonvile, Flancds 12308

LOO CABINS & "A" FRAMES

THE sirongest Aem i tha housing market ioday. Factory
Girec! Deaterships. $3.,000 mnmum imvesimenl requind,
whimited sncome pofental. Call Mr Apple FO4-T38-3813,
FAushc Log Homaes. Inc.. PO Box 1133, Kings Mounain, N.C,
28088

HOME BUILDING & REMODELING

HAMG DAYWALL YOURSELF Compiets |Instruchons
8350 Walboard Box 177, Ulily, Mich, 48475

HOME HEATING, FUEL SAVERS

FIREWOOD LOGS Inom SAWDLUSET Eaay 10 make simpia
inatructons, $10,00. Todays ldess, Box 22304C, San
Francisco, GA. G122

WOODWORKERE, 6 Bandsaw Patterra High Prolil, By
Demand. Sall YWholsdale o Juisd Produchon and Marfsting
Tips. ¥5.00, Legad SASE. Ozars Images. POB 502,
Gamnesvive, MO 65855

OWH YOUR MWOME Save %™, Free Information,
Corspmer  Assomates, Box  1325T-BA,  Pitburgh,
Peansybwania 15243

PLASTICS

WOODBURMNING stove 8 Trom he wall? Wi did! 0 a
matzim home! Detaled plans 510, Wallsawer, A1 1, Box X35,
Bartngvillp, 0K 74003

REMOTE READING ML TAMM GAUGE. swnpie instala-
hon, RELIABLE, chack il from parar, Kichan, whedavar,
530,95 MOGI, Box 260, Lecminster, A 01453

WOODDURMERS Oregon rman do-akops [ros sale el
Alemate, Clean, efficignl, plendfie. Slampad ervplope for
imformation. Sigrnand, 307 Lowsll, Klamath Falls, Qnegon
a0

DON'T BURN YOUR HOUSE DOWN! Woodbirnars, the
CHIMFEX [im) axtnguisher can slop a chimney fre with MO
WATER DAMAGE. Used by many protessional fre depast:
mants. Oindy §18.85 sach, noudes shepping, or wite for iree
Imformation. Cordwood Emerprses. Box 308, Milla. Wyoming
B2644,

WORKBEMCH- Sturdy buallan e gasage. basemand. 20
55 8. work srea, 40 cu. k. sicege. Easy o buld. Plan #1019,
F3H0. McWilco, B 556, Mass, P& 16046

BUILD COLONIAL REPICDUCTIONS ‘o poft'!! Froe
detaiy! Domenig, Box 11019M, Thomasvide, N €. 27360

WALNUT Lumber cabeel grads, Sguares, Gunsiock
blanks. Ygnear, iovwa — Missow Walmt Go |, Depd. M S1ahon
A, Boa BB, 51, Joseoh, MO 54503

CASTOLITE Lgud Piasthcs. Crystal chear. colors, For cast-
g, Emiatdng. coabng, lbergiaasirg: 0 industry. |aborato-
nes, rafl work. Reproduce your designs with owr mokd
malarias. Proltabie. llustrated Celaiog 51.00, CASTOLITE,
Dapt. 820 PR Bon 351, Woodstocs, 1L B0058

P20 IT YOURSELF

WATERBEDS! Pian And Accassory Cataogue 51.00.
Walerbogs. 12104 I Streel. Vancouwver. Washingion
FBEE"

TOU CAM BUILD Fusniture, Toys, Accessanes and Shop
Eduipienl. Fast Frod PR wih Nusbated Calakeg 700 Heima.
Send £1.00 for Delads Mapco Sales Box 2B31PM. Wesa
Anpone 85204

FREE HEAT!!I Complete instuctions §7.00. AERS, Bos
184, Grand Ledge, M| 46837

WOOD BURNING STOVE Airtghl, Pratoatod As Trarmg:
1. BABE for informaiion, $12.00 hor Blueprints. 4707 Awa.
M., Auegtin, Toxan TETET

ETAY WARM Wood For Yous Fireplace Or Stove. AT No
Cost! Detalls 5300 COC Emerpres, 1 Shefiss O
Raafng, PA 15801

UTILIZE 30% rmore hest rom wood, o, gas fusls Plans.
%4 D0, Boofty's, Baax 55, Grass Valley, DR 97020,

TIRED» OF MIOH MEATING OIL BILLET INDUSTRY
PROVEW PRODUCT CAN REDUCE YOUR FUEL CON-
SUMPFTION 307%1 For freg defails write 1o: PEK ind, PO Bos
1101, Fabwary, M) O7DES

LOG SPLITTEM Pans. Buld Yourssll. Hydmaulc Power. Mo
Gimmicks. Satslacton Guaranteed. $10.00. M. Franssen
P.O. Box 463, San Loconzo, CA 4580-0483

HOME CRAFTSMAN

UWFINISHED picture frarma mmouldng. Factory closecut
5% discount, 200 styles. Wiite- Japs. 126-PF Sevanth Morth,
Hopking, Ml 55341

FREE Catmiog’ .. Vangers, wodd oy parts plans, propect
DlENE, woorworier's Doohs, doweld, aboadives, ciie. Sampli-
tiad verBering irstructons ncluded. Hurry' Morgan. Y21,
1123 Bardstown, Lowvswvile, Kamfucky 80204,

HEY- Stop, With My Simple instructions And Pictures Your
O Washing Machine Can Be Converted Ina A Saw To Cut
Stawl, iron, Etc. Serd $4.50 PP, Too AA A Bawall, BS0Y 51
Bamarg Hwy , Chalmetta, LA, TO043

WOODCRAFTE- T unigue fans. Make for gifts, make 1o
sall. $E.60. MDM 3, Box 31880, Tucwon, AZ. B5T51-1650

TOOL Cwgariaie . Plastc coabed Sdhoustls 1of SEven Dpen
ond wrenches §3.00 Fow differand sheets crgamnges most
hand ool $10.00, Deion. Box 574, Soivang. CA 93463

WOODEN “Fide-orm’ Toy Trneows. Pamern Catabog §1.00
(Aefurctatie) Fustc Creationd, Wineyand Dove, Templeton,
CA B34E5

MAKE TOYS- Pians, Kas- Harowood Whesls. Parts, Dow-
sis- Cataiog 51.00- Cherry Trem Toys, Beimonl, Ok
&ITA.

TOY FLANS, PARTE - Cataing 31.00, Relundartia. 8 Car
Trmin Pattarn with 77 Parls and Calalog $12.00. Woodrndite
(M-112), PO, Box 31, Yonkers, N.Y 10710-0031. Haggy
Halidays.

142 POPULAR MECHANICS

WOOD Comianghon inck Detaied mstructons Unususl
gift Sevd §3.00. Gamesod, 660 Cargus. Beawmonl. Tesas
TTT6

CHAIR CAMING BUPPLIES- Cara Wabiing, Rush, Sqlint,
Pawhige. Corg. Embossed Seats, Free Catalog. The Caning
Shop, O3 Giman, (P M ), Barugley, CA 24710

SAWMILL. Automabc, Cuel. Fortable. Buid for 520000,
writa: M-B, RRZ. Louisana. MO 63353

WORLDS MOST POWERFUL BECRET LASER GUN!
Firgs through strongesl mon o sieel Guarenteed. $15.00.
Chariea Favors, Box 27402 Cleveland. OH 44127

CHILDREN'S FURMITURE, Easy-w-budd wooden table
and chas set Arctual-mze peEferns. complele msbuckons
400 Main Stree! Supply 228-A NoAR Mash, Gurrdon,
Colerada B1230

CERAMIC TILE FLODRS - Siep-By-Silap. Prcturs Book Fod
The Neowice, Send 5500 Too Rchard Vaughan, 22081
Camirete Obvia. Laguna Hals. Calit 92653,

INEXPENSIVE CRAFT KITS! Calatog— 51.00 ®is. 5264
Pl Livesak Viow, Eage Pock, CA, 50047

PROJECT-A-PLAN Armanng concepl uses 35mm side
projechéd o wnod i rsce patiern directly. Sand for Cheistmas
packaps containeg pland fy Rocking hose. dol-houds, hod-
disv fenilure. many oihe toys. Send 5595 Project-A-Plan
Box 1297, Plamvigw, Tazas THOT2

BATTERY CLOCK MOVEMENTS, Hancs, Hardwam, Fine
ast Quakly, Dmscounl Prices. Catalog $1.00  Ashundabie
Yankoe, Boa 26, Thompson, Connecticul G277

PAINTEAS 3awe money MoUNces Oy recychng pasnt thin-
ner Addilive b recycle one quat 16 hmes. 54 95 REUSEIT.
Bow 14678 Minnaapolis, MU 55414

CHAMNGE Coree O Vinyl Or Loamhpr Uphoosiery, Easy. Inas-
penseve. For iInformanon SASE T Caausen, PO, Orawes
140-M, Fords, M) DEBE3.

MEW TOY PLANS! Cumog, sampies $1.00 Genlis
Products Co.. Box 58 Summerhala. N.C. 27358

EASY TO MAKE 5300 worth of children's wood prosects!
Focking, roller and stich horses—pucnic  [able— anbgue
chesl —labh and chais—eppong $los Cually  bookiel
Incliades phatographs. plans $5.00 40 .. Everything & Dutky
Bow 43-PM. Bowsh Aoxana, kg S2067

ETEEPLE Clock Plans Authenlic Detail, 17° Tal Sard
S7.00 Jourteyman Desagrs Box 5341 Hamoen, CT 06517

HAND CRAFTED ROCKMNG GIRAFFE, Comolela Plars
For Thes Uvigue Chad's Feend, 53500 “Feecdoys . 1445
Glancos, Devar, Colorans BO220

SAWHORSES All Furpose, Buid Yoursel! and Save, Com-
pietd Insuchions. 53.00. Dara End. 500 Cedarhill, Granag
Srgaly, TK 7654

ELECTROPLATING, ELECTROFORMNG, ACID ETCH-
MG, tor fun ged pilfies, Matall: nonmamc iems plaled, Ths
Book. with 40 years of axperance. i o e Segnner as wall 2%
tha sxpanenced, Includng sources lor supplies. $5 95 post-
parg Tha Piating Bhop, PO Boa 824, Destin, Fla. 32540

GUN CABINETS. Guwe To Desgn And Bud Cusiosn
Gabirats QO Ay Destopion. Moy Bach Guarsmse 52 50.
Grifhih Books, PO Box 143. Fresno. CA BI707

CHAIR REWEAYING. F e *ush Sear rewsarsnig il with
Eaky Slap By Stey Sustrared inglructore. Same [ore Fush uasd
by mamAaciurers. Sand 31086 pius §1 00 postage Yo Ausic,
Fuasn. & Aesed, PO Box 175, Dept P_Jamestown, NC IT202.
Irquirgs. sang SASE

NEW! ... REPAIR AMY TY ... EASY, Wrie: Research, Box
31T Brea. CA S

"HANG YOURSELF ™7
matan Aepairs
Brocewvile. Fiorida 13512

NEW Hydroponss Homs Plaresr, Grow vegpelables indoors,
Wufcts 400 plantd ennusdy, Build 82 ow oost, Bram siock oo
ponenls. sokd everywiers. How o Repont 5200 {Refundabie |
Fuchard L Iygmort Specialty 400 Davevite FAd. Wiliow
Groen, Pa. 180S0

ELECTROPLATING, Complale amaleurs leafbook. AN
matals Elpctrogiate metallic nanmalgis: Aema 517 85 Delars
trae Tropc. Bos 95-P3, Pam Bay. Fionda 35905

1400 Calalogs Listed and Descrived Sources lor Every-
thing Imaginabile §4 00, Masterog, Box 879.F, Fardax, CA
S4530

BAVE on parts 'or Lawnmowers, Minibees, Kara. Chain
saws, Small Engrits, THOUSANDS OF PARTS, Send $3.00
Faor Cataiog Sav-On-Parts, PO Box 231, Somernvie. Mass.
a2ral

ENIFEMAKING SUPPLIES and KITS Calalog $1.00. Jack
Wolfe 5 Mo Works. Bos 1055PM. Lanspwr Cailformia
i)

DULL DRILLS? Ingirpchions, Duagrams foe EASY Snampen-
ang. §5.00. Drilicn, Bow & Woodstown, N J 08058

{Continued on naxt page)

Leam Drywa® Secrate— Esb-
£3 945, angerson, 13337 Citrus,




DO IT YOURSELF
{Continued from

LEARN GLASS ETCHING! Compleds Starer Wi 54.95
PPD. Guarantegd. Easiermn Art Glass, Gresnwood Ave , Box
340, VychoM, MO OT481

INSTALL vour own SPRINKLER SYSTEM, Tips trom (he
Protesgionals. Sand $3.95 10: Chain's Lendscaps, PO, Box
18384, Oulanama Oy, Oklakarma 73144

END CESSPOOL PROBLEMS FOREVER. Free depls
Alliod Marketing, £ West 108h Biresl. Hunbnglon Siata. | MY
11748

SLASH HEAT LOSS 1. Double Pane Your 'Windows From
ingclp. PERMANENT, 'Window Oporabon and Siprms Linal-
fecied 2. Insulate Wails bom INSIDE. insiruchons §3.00
Exch G B, P.O Box 198, Hiligice, N.J. 07305

BILVER Diead Batierss Contam A, Youw can Texe L 510000,
Golcitond Lig . Box 108854 Piflsburgh, PA 15235

CARTOONING, COMMERCIAL ARTS,
SIGH PAINTING i

MODERN Carpoming faught by mail Wrle ipr free bro-
chure. Canoonerama—Bax 263 3L, Brandoed, Conn, Q@45

30 YEARS Ond iiftesn different Linded Siates, over Bty
years olid—25¢ with appovals Jasom, Boxy C11P, Mew
Fochels Maw ‘York 10804

FREE INCREDIBLE BTAMP OFFER! Ganl YWord Wie
Colerhon 125 8ll GManan! genuing postage stamps, inclusting

S0M Panting — Easy mathpd Froe calalogue. Kauimarn
Company, Camertosn Masour 85021

CARTOOM igr Fun mnd Mongy " Free bookiel’!" Camoons,
Box 406144, Detiot. WMohigan 8240

35 LESSON cartoonming couss, Canoonists Magasine,
both 52.00 Hariman, Box 30367, Lincoin, Metr asha BBS03-
0387

COMIC BTRIPBI Leam fo Craw and Sl bam SYNDF
CATED PROS, Hgsiraled Book 5400 Adverfure Feature
Syrdicaly, Box 10093, Gendaln, Ca $1208

MODELS-CARS, SHIPS, TRAINS,
PLAMES ETC.

BUILD Portable Car Wash . Easy . Inexpensive, Plans,
ELO0 WP, Box 816, Miami, Fla. 33142

P¥C PIPE FURNITURE COMPLETE KITS Chair 538 —
Chaise §70 — Blwapnnis onty 53, Cal 914-786-3570 Visa,
Mastarcard ar Sand Check, Monayorder in: Easy Lreng, Bax
23 Thomwood. MY 10584, FOB MY

AUNM INDOORS on your own Springboerd. Compsate Plans
§3 00, Spongooard, 2229 Curlis, Porage, Mok, 48002

BUBSCRIBE to "Hobly Swip Meows. 510y Buy-Ses
Trada, Naw Usad A © squipmen basgans gakses! Dogl B34,
Box B3« Santa Mara. CA. 9345

MODEL AMPLAMES — Muge Catalog. 5200 S
Manulactunrg Co., Ine., Monbezama, 14 50171

RADID CONTROL - Arplenes, Boals. Halicopless, Sys-
temd Supphes Bei Decdurd Catnlog-5$4.00 |Ralundabie)
Modelsrs Supply. Bos T1BS, Morigomery, AL 36107

MITY-TITE Eoive clamping barding strappng problemns,
Imtroductory kit 12 15 delivered Sahslaclion guaraniesd,
Frew ldmrature. Mity Tite Systerna. 3712 Lakerdge Drive Wesd,
Burnner. WA BE350

FLYING Made Aspane Plans. Sampe Ang Lt $1°00
Diaved Cheds, Bax 101, ‘Woodwille Ohio 434639

FIRING CIVIL WAR Mode! CANMON Plans Catalog fres
Uraen—FPM-122. Boa 882 Shalmad, Fla. 12579

HOW TO SAVE MONEY. On Fool., Panting, Mousehd
Fumisfurgs, Eic - Sard 54 88 10 DAaby, PO, Bax 28098,
Spokare, WA BHEEE-6098

COMVERT yeur Puceup Bady to o Mis-Dump Quickly aad
Easily Send §5.00 lor Plans and Deteids To: E.Z, Hydrauhes,
PO Box 292 ML View, Arkanaas 72560

HOW TO CUT YOUR DWN HAIR — Complete iustrated
Instruchons. B85 B. & E, Box 27163, Chicago, Il 86637

STUART Steam Engines. CTasings. Cataiog 53 00 Genalus
Modeis, 3087 Zauth 200 East, Bountilul, UT 88010

LIVE Sieam ipcomotps, Gauge 1, Kis or Assamiies Mail-
g Let Sutscnpbon, $10 Per Year, Relundabie. Receive Full
Product Informatcn Plus Bimodhly Newsiettar  Sidesiresd
Bannarworkd Bax 17473 Denver, O 80217

BLIMPS 11 Toof reda-contrallsd wln. Catalog §1.00. Pack
Polymers. Baw 2408-F La Mes: Caklormia 52041

THREE PHASE CURRENT From Singfe Phass Currenl
Sand 56 95 for Instructons 4 Diagrams. CC Assocates. Box
ATZ, Mishawaka, I 46544

ARTS & CRAFTS

PLASTERCRAFT, CANDLECRAFT - Fun, Profable. Lig-
wid Flubbge . Catabog & Sample - §1.00. Wockey Comgany. Box
BAFM, Pacna liais 61650, Estabilshed 1917,

KITES, GAMES, PUZZLES,
NOVELTIES

G0 FLY —a—uiba”" —SEMND §1.00 for 1582 coior Calalog.
Wa have wibes for gb spazons. WRITE: Kees 0 1307,
Boyion Beach, FL 33435

beaubihd large coiodyl pictonals. andmaks, Spons. space and
much more Absobgery FREE when requeshng ssciimg
"SI O Appitedl felechions e mammabon @t home,
Bury aty. all or noos. cancel serace amytime. SEND TODAY!
MISSION D6, Flacendia. CA 92670-D00G.

TOPS! 100 Popular Polard Stamps. (&l dilfgrent) onty Pe,
Myshc, Dapl. P51, Camdan, New York 15316

GREAT GIFT. QUALITY BRITISH EMPIRE Mo Duphe dlis,
Mo Approvals, Send 525 To Duncan PO Box 62 Acion,
Detang, Canada LTJ-2M2

1000 HEFERENT WORLD + 100 DIFFERENT MONGO-
LIAN BEAUTIES 5395 ATTRACTIVE APPROVALS (PIC-
TORIALS). CANCEL SERVICE ANYTIME. ADULTS OMLY.
GOUGE, BOX 1320-MJ, ELIZABETHTON, TEMMESEE

HURRY| 300 Cifererd U5 . §1.00—500 Foreigr: §1.00.
Hamm, 3445 Summit, Masraues WS 53211

2% LS. Strps. 50c Free Lists Agprove’s. JSH Co. Bos
14, Wrmslaks, NH (73558

PEMNY APPROVALS all lartesic values DATASTAMPS,
Box 5552, Jacksbnwilie, FL 132207

U B COMMEMORATIVES ronor JACKIE RDBINSON and
1980 OLYMPIC GAMES., 2 hrel day covers on Iovely cachabes
ervelopes 5150 KM, WALSH, Bor J0BM Tuckahos. NY
1aro7

FREE G Wih Ouality Apgrovies, Thagmars, Box 487G,
Galssburg, Michigan 48053

GREAT GM free wilh 131 puichase—ne Unted Stated
Bpprovals and wand ksl service. Send 152 hor handing. The
Samp Boubguae. PO, Box 456, Macdson. M 07E40

FREE Wrolesals Sirgees and Frate Block Price Lisis Séx
-4¢ Plate Bigoxs 51.00 AMPBGO, Box 26065F . 51 Lous, MO
63138

BREATHTAKING Beaubiu, 50 Dflersnt meni Monaco pic-
ftonals commemoraives anly §1.50 wih mut complebs set
approvaly Pagode. Box 133P, Swney, Ohg 45365

PENNTY! Approvais' Angandiess catdlogue’ Wiosier, 2164
S2rd 51 San Deego. Ced, 52105

UNITED HATIONS 3 Compesta Minf Sets 252, Approvals.
Cormatte, POB 15060, Lake Placd, Fionga. 33852

FORTY wODDEM TOY PATTERNS. For fur of pralit $5.00
Koty & Komer, P.O. Box 11267, Aalesgh, N C 27604,

DECORATE-A-CLOCK KIT. Wood placoue;. Quarz com-
plete; mstructong. §14 50 Crabts. Box 130, Wes! Barnstable,
ass 266N

SUPER GLUE REMOYER Hemoves all Cyamsacrylate
based glues. 53 2% o Jjofsan, PO, Bor 6358 Sigon O
Calgary, Aibeda T2P 203

“QETTING Started v Stared Glass 5000 Whimemone,
Bow 20657, Hanover, Mass. 02333

BMAPS and Hardware lor Leafhercreft. Free Catalog
Carmpau Co Bow 35T61P, Dallas. Texas 75235

CRAFT Jewelry Supplies (Wrolesals Calalsg 252)
Ficussels. 107- 1630 Dow, Arknglor. BA 02174

BTAIMED GLASS SUPPLIES Compigta Catalog 59 50 |re-
lundablej Sunshune Glasswescs, TBS Milgreport, Dapl CT,
Armbiirsl, MY 14206

STANED GLASS CawogueP 5100 Supplies. X
Books, Tools, Glass Saylescrafis. 171 Main, Myscw, LY,
109640

MAGIC TRICKS, JOKES,
VENTRILOGQUISM

MAGIC CARDE, Mystiby Frisnds wilh SECRET NUMBERS,
onky $3.00. Bamarg 3. Bar 374, Fon Colins. GO 80532

FREE! Worlds Leadmg Nowhy Catalog 1600 Jokes,
Trcas, Sogncs. Spoti, Moobws. Johagon-Smn, G613,
Clamens W 48043

FREE! liustraied Yorniogusm Puppatry Catpog Maher,
Baw 420PM, Liseton, Coldrado 30160

HOBBIES AND COLLECTIONS
MILITARY Meants Catacgue S0c. Yeary Subscripbion
§4.50 vemon, Bon MBTPM, Balpen, NY 11570,
"OLD Tma Soldier Mokds,” Chess Set Figures. Wit ige
Frag Informaton and Specal Oflenng, Casiings-PM. P.0. Bax
482, Longwond, Flonda 32750

NAT war souvesiits. FREE illarated cataiog. Deta, Box
J1EZ24P5. Hondluk, Hawan BEER0

PATTEAME For COPPER candishoidars and arilacts. Cat-
alog 51.00 Astindable on hrsl orger, Coppar Cratts, PO, Box
854, Mading, Ohio 44258 -85

DOLLHOUSES, mirsatures. ks, plans, components, spe-
cililty woDds. meniplure hardwars Ower 2500-lem calalog
S350 irotundabe). Crak & Mobbty Warshousing, PO Boa
1685 (P, Hurs, T P8055

QUARTZ MOVEMENTS. EPOXY, 5ame day senviCh - 1w
prices Catalog $1.00 OLMSTED WOOD PRODUCTS, 8153
Orchard Streat. Oimased Falls, Otso 44138

SMOKY TOFAZ (INDIUA). DMLY $5.00, GUARANTEED 10
CARATS (MOST LARGER.) BEAUTIFULLY CUT, ORIENT
EXPRESS. MIAMI SHORES, FLORIDA 331530185

THIMBER WOLVES ATTACKING A BULL MODSE prnts
EThe Lo« 152 H. Send 528,95 1o Wildermess Ast, F.OL Boa
ETES. Duluth, Minnasota 55806

CRAZY Critars. Make smal woocen animals, ingirachons
and patigrns dor 10, $3 00 MAA Praza, PO Bar 2524 515 8.
Linooin, NE BRS0Z

MAKE METAL BCULPTURES Uising Nuds, Bolis. Elc 58
fistrations S8.50 Raph Meined, 302 Shavens, Bettendor!
o 52732

DRAFTSMEM -AATISTS — Top Cuasty Drafing Lead
Pointers. Sharpers praphie & colored leads. §7.50 oo
spffean. PO Box B354, S, 0. Cagasy. Alerts. T3P 209

COLLECT POSTCARDS! FFEE: 20-country starier sed
Formgn Cards, Boa 123 Guedord, CT 06437

DECALS, EMBLEMS, PATCHES

PATCHES, Decals. Cusiom Made Fres Cataiog -
Embliems. Ban 35, Tapoan Mew Yors 10983

SAVE Bay. Buy Patchws Decals. Fina & Caps Factary
e, Fres Catalog. Free Proing. Easterm Emblen Co., Basx
E28-PM. Unian Cay. M.J. CTDET

50 DIFFERENT Oid U5, between 1867 and 1936 - §1 00,
Ed Fgush, 423 Shepard, Marsfeld, 0nio 44907

OLD US Stemps oh Appioval Chedter Baa 153556
Frnadeiphia, FA 187111

WORLD wide Stamgs mounted i bocks an approval 22
and up TRUST ETAMP COMPANY, PO Box 1007
Jarmaica. MY 11435

FREE Surprise cobechon seal wilh appiovals. Gauld. 1784
Union. San Francisco B4123

100 Ditterent U5 25c. Appiowass. Bradey. Box 4259
Mdigimean, VA 23113

BARGAIN 100 Worip-sade Siamps 25¢ Qugity Aprrovais
A Parkpr, Box 143, 'West Bropahpia. WA 01585

2, 00000, 000 Stamps— 150 Dountries — B¢ Each Bohdeo, Box
A149. Dearharm. 481255

STUMNING! 100 BEAUTIFUL MINT PICTORIALS. AN Chl-
teran Cnly 25 Conts wilh Afrachive Woridwide Approvals.
VAMSTAM. Dapl. PM-1282. P 0. Box 11272, Chicags, IRnoig
GO

RUSSIA— 50 Dufterenl Inchutng Many “Oldas | Jus 10c.
dporovats Tarheel Philalelcs, Séar Ciy. Mordh Carolna
27344

“INVERTED ERROR " -« 100 Dvitere Uinded Seetes, 50¢
wilh approwils. Luray, PO Bar TOBE. Sdver Spang. MO
20807

50 TOPICALS 25 when requeshng ow prosd BDorovids
Stowart Kerl. Box FIGA-C. Belinghoem, WA SB227

PEMNY Approwals, 1 - 2 - Az CK Stampa, 17302 Mardes
Gy, Jamul, CA 92035

FREE 100 Canata wimh regques] ol Workd Waoe approvals
Brnara, PO, Bon S80T, San Malen, Cald. D4402

EMBRCIDERED EMBLEMS - your dasign Low munimym
Frae trochune with prices. Southern Emblepm, Boa 8P, Toas!,
MNC 27040

MILITARY Pohce Custom. Enbiems & Badges. PO, Box
368, Monrge, NY 10850

ANTIGUES, RELICS, INDIAN GOODS
AND CURIOS

FREE List %o Senous Coneclors, 30,000 indian Artifacts
Pots, Spears. Anes. Slete, Bandworn. Caocoo Trading, Bax
BED. Murlresshans, AR T1058

ORIGINAL Argue Telephone and Pans Cataiog §1.00. 18

Ontigren) Shydes.  Talephone  Company Turtle Lake, W
54889

STAMP COLLECTING

CERAMIC Crnaments 3 bor §1.00, Carvog 508 Cerarmcs,
Box 305, Athens, Ga. 30633

U.S. 5 Ditfersnt mint inclucing Souvenin Sheet 31.00.
Froa |isl, Brooxs. Box 62, Brookiyn, NY 11228

LOOK! 351 Work Stamps 5100 Wondwicde Approwals
Kiondike. Hamaburg. il 528446

ABSDLUTELY FREE- 50 aMerent Briliah Colonss COM-
MEMORATIVES. Approvals Gobestamos. Bos 690, Saco.
ME 04072

FREE U.5. Mwi Sei Appeovals Hidebrand, Box A86T
Santa Clara. Californea B5054

CAMADA. 50 dfteiwal 252 Aggrovate. Oroasey. Bor 1-0
Zarnia. Onlano. Canada N7T THE

WOWI 50 Al DeMeran] Gearrary 108" Suped coilsshon of
geniira Garmen Commemorglves, Detaibves, Airmads Hgh
Watues Fren Big Catalog Also fng stamps from owr appronal
sarvicm. Buy what you liog Amturn balarce prompty Secd 10c
oday! Thank Yoo, Jarmesioss Stamp Co. Depd. AT22PM
Ph, Jameslows, NY 14704

{Continued on naxl page)
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STAMP COLLECTING
Continusd from

FREE, Fod Coin Stamps. Adults Only. Feguest! Woed
Approvals. Cusice, Box 238 Tallassoe. Ala. 3807

2025 Ditecort Foresgn Large, Mo Smad Stamgs Greal
Xman G 51095 ACE. Box 238 Tatasses, Afa 360D7TE

OLD USED .5 inoomparabis appeoyals! Hard o fond
slamps joe aduls sesing inspinng prosentatons from a3
rowladgeatie sourte Karmway Box B8040 -2 Kenbwood
Michigan 495080861

200 Diftarent Worideds, Plus Beginng s Appeovals, $1 440
Frs, Bon 155P, Balimore Citip 43104

FREE! Big Barpain Catalog « Mpw Edibon Ishng thowsands
ol bargairg inchuding LS. & BN A. stamps, packets, sltxms,
BroRssOnes and suppiies. Alse lne stamgs o ow appeaval
service Buy ofly what you ke Return balance promplly
Thank 0w, Jamesican Stamg Co. Depl ET22PW.
Jamesiown, MY 14701

828 Dutfarpnt LS. Starmpa. Commems, Airs, Peg. Moo Rav-

whoes, Onby 1985 Cuscy, Bow 230, Tallazses Aln
HOTH

1500 Stamps §2.00° 5000 58.00. Choose USA or loregn
Meyers. 5321 Fuoming, Richmond, CA 94804

FREE 20 space. selected approvals. AMormson
Marland, Caga May, N.J, (8204

LB MINT Flate Biocas, §1 00, Approwals. Caipentes 1430
Mewran, Lamgaood, Oha, #4107

Lk

FUBLISHERS OVERSTOCKS, BARGAIN BOOKS. 2.000
Tiles. all Suiyocts! Free Catalog: Hamiton's, 98-51
Clapboard, Dmnbury, CT 08814

SUCCESS, s Power, Outhink the Thankers! Student Hand-
book. A must! $7p.p. “Phiosopty”, PO, Box 120-A, Kew
Gardens, MY, 11415

FREE Boox Prophat Eljah Coming Bafore Chrig? Megiddo
Masion. Dept. 63, 487 Thuadon Road, Fochesier, MY
TdE1g

OUT-0d-Frvt. Books Found, Send Wars. Booxogk, 51
Maphs Ave. . Warwick, N 10980

FREE GOVERNMENT MONEY and lcans Tor Business.
Housing. Metone, Education Cvar 150 isings! §3.50. T,
Michar! Press. Box 3548 Azama Siation. Wimngion, N.C
20406

1943 BOOK SHOWS HOW D SURVIVE THE CRIMICAL
08 SUCCESSFULLY, SEND 53.00. BRIDGES. BOX 4413M,
HOLLYWOOD, FL. 33083

TURM Your ldeas iro Brg Mooy Free Datals Crafiman,
Box 6308. Dept. 4 PM-12-62", Manetta. GA. 30065

EUROPEAN mad order puticanons. Six nals $3.00. Bas
204 1PAF. Hannover Wesl 1. Wes! Garmany O 3000

SAVE on gh wrapoing Prsonalae wiapping by using
houpshok! tens $4.95 The Aanbow Connecton, Dept
P, 4778 Honeycrpel, Ada, Wich. 49301

HIGH MILEAGE CARBURETIOM guarterty’ 532 yearly
{sample copy $10). Renc Sales. Aaymordwilla, TX TESED

BE A DETECTIVE. You Leam Cuickdy and Essdy 21 Homa,
Mo College or Exparsrce Regqueed. Deploma Equipment.
Glohal School of INVESTIGATION, Box 101M, Hanowver, MA
i

1081 ECOMOMIC RECOVERY TAX ACT tuily miplained,
3-hour 8 casselle sBum 595 ess 10% + 5305 PAH, SMOKE
TREE ENTERPRISES, Box #27. Scottsdale, AL 85252 (602)
F1-E244

SPEED LEARMNING Job Skill. Rigging Crane Hoating Wee
Aope Sing Operalions, Details §1.00, Heady, P.O. Box 14,
Fyder Staton, Brookiyn. WY 11534

EMILEY SMAD® SEAL . Johmny's mer Bward lod lademn-
i how 10 subbrect, mulply, Bod, dvide. 100 seals £2.00
[ *13c tax in Cail] Smad, Depl. P, 5621 Peabody. Long
Bowch, Call, S0808

PLANG TUNMNG PAYS - Fano twning - Ewscironic omgan
garvicirg. Learmed easily a1 home. Free bookisl, Hmﬂlwm‘
School, P.O. Box 20153, Sacramanio, CA B5820

FREE CATALDG — LEARN AUCTIONEERIMGI Full and
partal schofarships avalabie. Maghvilie Auction School, 233
E. Gairws St, Bax 190, Dagarbrweit 2, Liwreccaburg, TH
B4R

AUTOSUGOESTION, Peychoogy, Sall-imprtaarmen, Fab-
mes Fres Catalogus. Wrde. CHIPENDALE. Depe. - PM, Box
2700 R A =5 Yarmouth, M5 B5A 449

300 DeHwracl Wordwide Stamps 50 Wit Appovals. ARG
Sales, Bos 1DES, Jamaca, MY 11431

FREE Dmney Sel. Aequest Apgroveis, Alpaugh. Box 235

WS 30 Mint Cormmemaratves 81 007 Approwals Gordon
Davison, SAC. Nowomes, FL. 33555

WALT Daney Characiers play Soccer” - Dormirmca |ates|
Bi-pgigred Commpmorglawes - Free! Approvals phs 101
Bomius Sels Willam Deems, 226 Asce Ravenswood, Wes
Vinginie 26164,

COMPLETE mont LS year 3ol of 15455100 when request-
l}'ﬂ World Wie approvaiz. Benat, P O Bex 210244, Dallas,

engE TH211

FREE: Workfwide Starig Misture. Aporoval Whits, Box
ZA1BEA. Indiarapohd. [Ackana 48224

COINS; TOKENS, CURRENCY

FREE: WORLD COIN BULLETIMN AND PRICE LISTE.
HUARD COINS, B.P. 402, POINTE- AUN- TREMBLES
QUEBEC. CAMADA,. H18 BKI.

FIVE Csftmrami Mot Ervoe Coing 5200, Cown Lisfs Fres.
Sayery, 1000 Unaxa. Jobnson Ciy, Tenngsses 37601

CAMERAS & EQUIPMENT

FREE Sed-improvemsnt Book Brochure. Hundreas To
Choose From  Westporr, 1844 Lombarsy, Aapd Ciy, S
Dakata 57701

HAPPINESS, SUCCESS, WEALTH San ber yours. Hgsgirat-

ed Carghog - 31.00, MJ. Gordos, RD.#2, Box 1454, Massaw,
NY 12023

"HOW 10 Reduce ¥ow Food Costs.” Berd §1.35. Amencan
Econamy Publications. T8 Mando Park D, Akron, Oho
44313

FREE Catasing Seil-improsement Books
G2TZPW. Austm. Texas THIEZ

MOMEYMAEER. Nea Simale Weys To Becsie Big
Cash . Send $6.95 hor book: J. Staptan Company, 2208
Masan, Jodat hnon 60435

PSC. Box

PLAYS, SONGS, MANUSCRIPTS

POEMS, Songa Wented Froe Recording Publishing
Bedidway Mugic Productons, Box T438PM, Saresoia, FL
J3I5TE

MUSIC INSTRUCTIONS &
INSTRUMENTS

POEMS Set To Musc Masmalle Music Preductans, Bax
40001 -, Magkls, Tamnassss 37304

SELL YOUR PHOTOS Learn who will buy and how much
youll s Seng 5250 © Tayntor, J301H Park Siresl
Hackansass, N4 OTE01

PHOTOS & PHOTO SUPPLIES

SAYE 535, Free Pholographe: Calalog - 35 mm, Swuper A
16mm, Supphes. Suparcr, $42-508 Wels, Cheeago, 1L
OB 0

FlaNO3, PLAYERS, PUMP ORGAMS. Rebuid and rapair,
Catalng ol How-To" booss, £2 00 (refundatie). Vesiaf Press,
Westal 11 New Yoes 13850

SUPER-SAVIMGS Guitar Swega Accessonma, Elfects
Pepals. Merophones, sic. Free Catalog. Super-Save Music,
Box 44, Morganion, H.G. 26555

ACCORDIOM Top Brands, Cordovon, Buy (et Tramen-
dovs Dhecourts Trases asccapted Froe teochws, PM,
Accorchan-O-FRama, 16 Wesr 1500 Strea New Yok, WY
10011

REBINDG YOUR DAMAGED BOOKS, Win a lew common
bexls and & homemade Boor prass [pAan inckaded! youll be
abie 10 hardbs nyineg trom a 1o hinge 10 8 comphote rebing:
ing Phoinoogy o Mok as it Appeared in PW. svadabls o
174 Send crders o Populsr secharcs. Depl. PMC1 2. Bas
1014, Aado City Sta. Mew York. MY 10104

BOOKS & PUBLICATIONS

IMPROVE You Chamses For Suoceis Happiness Free
Cirguiar Descnties 400 Sal-mprovemen Botes Infarmation
Fullilimant, Bow 101 28P%. Forl Wayne. Irfana 46850,

COMIC Boons For Cotwciors, Huge Catakog Serd 1,00
Earrar Tajeowske, 14606 Memora!, Dofton, Mings 60413

AVOID AN PTFALLS! Exparonced ssider s niorma-
o, Free Dirschon, MORM PMS, 953 Saypr, Sprngfend, MO
65603

HOW To Save $55 On Your Eecing Bal 595, Siale O
Framwfin Publcadiona, PO, Box 2381, Johnson Ciy. T
ATEM

MOMNEY SAYER! Housencld Hind Book  Huendreds of
Things You Showd Know! Send £395 Parsons MPO, Boa
3272, Vancouver, BC YEB 3«9 Money Back Suasanies.

PUBLISH Youwr Book! Soin our sunoessiul auihors. Pubbo.
ty. advietising, Deaulifd Bookd. All sulyscly rivied Send for
fact-filieg bookiet and ires manuscript repod Caror Press,
Dhapt. PRAL. B4 Fifrk Averis, Hew Yors 10011

"EBURVIVALIET S Book Calslog Ruah 51.00. Men Hae,
(2021, McDonait, UM 244370255

164 POPULAR MECHANICS

INTERMATIONAL Catadog valuabls 39 makers. rapairers ol
stiiged indlrumers. IMmpoeted woods, paty, SCCERSONGS.
wry Fins Garman-made violns, wolas, collos, basses and
bows. Sand 25¢ tor calakey. 10% Cradit Canifcale wil! be
srcipspd. Infarmatonal Yiola Company Lid., Dept. FL, 4026
W Beivndere due  Bafwmors W0 21215

BOOKKEEPING O Accounting! Easy home-shudy plan
EepEns you quackly 10 do your own boges |, of oihenk.
Approved for Yelerans. Free "Actouniing Career Kil.”™ Wrile:
p2n6D

“JETHAAS TURBINE CAREERED Hormeatudy Gourtes —
thedy, MERlENancS, Ovihid — Eslabiahed 1057
AMERICAN JET SOHOOL, Ueparimént PR3, Darby,
Montana 38629, (4] 348-2100

REISCH WORLD WIDE COLLEGE OF AUCTIONEERIMG,

Appicwed for VA, Modedn Auction Library " FREE" with sanoill-
manl 5154235242 - Coi. Goedon E. Taylar, P O Box S48,
Dept. 19, Mason Cay, 1A 5040

BARTENDING - Bar Maragedinn) Moo Shudy. Bartending
Traitung, 3843-C San Fermands Aosd, Glendale, CA 91204

UNIVERSITY DEGREES BY MAIL Frograma’ Bachalors,
Maziers, FH.O's . . . Free revaaling oetals. Counssling, Box
HT-PMIE. Tustin, Callomia 92680

EXTENSION And Post-(raguste Awands m Phiosopy, At
Scismoe. Batars, Medna, Homeopalhy, Radionss, and oth-
ars. 30 subjects Currcular free (swmail $1.00 melundabls).
Fagisirar, Sussax Caollags of Technoiogy. Highlield, Danebill,
Susse, Englang

RADIESTHESIA, Radioncs, Dowang ES.P. Courses and
Eqipment lllustrated Catalog §1.00 {rafundebie) Esiabished
27 years. Dept PMA, Bruce Copen, Hghheld, Danehdl,
Sussex, Englarg AH1T TEX.

LEARN Agiean o awaks. Records, iapss, squpment! Fres
ratalog! Drawer PR-400, Ruidosa, Now Mexco B8345

AUTOSUGGESTION. Sleap-learrung hagoquansm| Tapes,
records. books, Gagantic calsiog ree  Research Association,
Bom 24P, Otyrmpes, Washingion 88501

DETECTIVE Proteasion, Easy home siudy. s ha-1sck o
lape! pim, ceddicate, futuras. Professonal imeastgaion Trening
School, Dept. CP, P.O. Box 41255, Los Angeles, CA 90041

INSTANT MEMORY . .. HEW WAY TD REMEMBER. Mo
menorizahon, Agleass " phalographe mamory. Forget noth-
" Liperalas eatradrdingry inomwlecge, thlents, ESP. immedi-
Bl resuis’ Fres imlormston. (nsidute of Advanced Thnkeng,
B45PM vial apaz, Pacde Pahsades, Calloma BO272

ACCREINTED Collega Degres By Mal  Detals.
ORADUATE REFERAAL BERVICE., M0 Sarma Monica
Bivrl . Suie 173-PM. Sama Monca, CA DDA04

POCKETSITED Flip Chan with 25 Mustrated Guidar Chords.
Band £3 00 To: Jerry Holden. 926 N, Walnut. Ape. 1, Darmilie.
Hhiremes. 6132

LEARM Sawing Machine repairing. A profnsbes Trada, Essy
e heam. Frée details. Sewing Cenler, 157 FA, Roohelle. GA
31078,

MUSICAL Instrumards Hol Lne! Increditle Prices. Amps,
PA Gaar AL Pnsfremerds. Huge Selection. Sam  Agh,
Extatvished 1504 B00-645-3518. NS [212) M47-7T757

ACCORDIANS! Excalnor, Accordiana, oihees, Free bog-
chure, L Accordion, 1920 Meds-Park &1, Amanila, TK, 79106,
[BI0EI358-3180

FIMGER-STYLE GUITAR: Msde easy. Step-by-step. play-
oy-ar BeCnniue. Forfy page guics, (iul supdiement. §12.00,
MOMEY BACK QUARAMTEE wiormanot 51 00, iefunded
with gurchass FINGER-STYLE GLATAR, 4530PMW, Labi,
ah B4043

EDUCATIOM & INSTRUCTIONS

REPARR Coleman And Ot Cuadoor Camping Equipment.
Liarr How i Yisur Siarg Time Proven Nurn[&hm MdgincT
Accrecalad School Send For Full Detads Mow® Modem
Sohools £f Amarca. 2538 M. Bh Stresl, Dept. PC, Phosna
AT G500

FREE Intormatian atoul INDHANA UNIVERSITY'S Extermal
Cepree  and Corspondence Progrems. Write:  Endiang
Universty, Owan Hal, Bloomingion. N 47405, AN Jean
Coprags

USED Couses] Books! Lsts 25c Smmie 124
Mariorough, Baiam, Massactusetts 01970

COLLEGE Mongy! Baons in scholarships yearty! Compul-
af reve s whigne I money i3 Tor you! Rush name e appt-
cabon— Tantus Bex 12201-A, Minneapols, Mennesia
55412

FREE 120 page Carees Oppartunmiag (aunde - shows hiw b
train @l home for Top paying jobs. Gramson institube, 2634
Adeiade Strest Wast, Toronto, Canada MSH 173,

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXPSTING Jobr Expenence, Educition, Achwvement, Fasi,
Irerpanaive CTal (§14-883- 1781} O Write: Box 1315012,
Coumbua, OH 43213

FINGERPRINT TECHMICIAM. Trasung now avedabie You
marn sasdy and quickly 8l home, No oollege o sxperience
mquind, Diploma. Equipment. Globa? School o Firpe-
Prirtirg. Bos 131-MEB, Hangvar, A (2330

FREE SUCCESS NIT reveals armazing sleep-leaming
Merwy, @xcileng Dreamibiough! Advarces Sysiems-PMZ, 13908
Vantura Sherman Cake CA 81423

(Continued on next pege)




EDUCATION & INSTRUCTIONS

{Continued from preceding page)
DESIGN Strength Calculatons Made Easy. . Froe Progl

. o« Dusigrors Manual, Box 1073-G. SBcofsdala. Aripona
BE2E2

EMPLOYMENT OPPORTUNITIES

BROOKETONE
ARE YOU A "LOVER" OF TODLET

WE'RE Brogksioms Camparty, & Mghly seocessiul 511 mil-
10N BollAr MBFChANNIEN] WYENZahon Spaciaszang in ufigue
#nd unusull tools as wall as othar fop qually poducls. We reg
Iocaang 1of & Tool Produot Manager.

YOUR main responsbilibes will include tha salectarn, paos-
BN pACING recHmemendalions. manianance 0d pECE-
lipn in the promolion of the koo catalog product mea

TO gquadty, you need & minimum of Two years Sxpanencs g5
i retai or mad ardér buyer or product manage. idea! would be
enplrienos wih up-scale relmibag o cortener product mane
ulBCturng. You mMmos! be AR ambdioss dell-steme wilth an
instinctiva Ml tor idanlifying mans) ands. Pernaps fha most
important, Brooksione standerds demand thal you be B oer-
ot who $eeks out and seites lor ngthing less than the
It Guality, moal wusual, end Rarde] -io-find 1Doks and cthar
unigue products for our calaiog

& Bachelor's Degres @ desirabla. bl your putstandng rack
mpcord wall b the stronges| determiring fachor

F you're inferestod, sand 3 ooy of your resume. salary
histcry avied @ cormvincing lefies of infroducton o Ken Waoe,
Wich Prasident-Pesonnel. Brotksione Company. Vose Farn
Foad, Pewborouph. MH 03458 Cqual  Oopotsnity
Empicryer

EMPLOYMENT INFORMATION

JOBE - Ovl Indusiry - Overaaas, Cifabore, Land. How ana
‘Whare to Find Them. For Complate inlp Send §5 00 Renco,
At 2, Box 80, €l Carmga, Toxes 77437

CONTACT R Staple For New Zealand. Australia Technicad
Repressrtatives. 17 Aigyle Ave . Palmerston Namh Wew

Appioz. B000E Avsiable Jobs from Lators: b Engineer.
100 Matonal Employrent  Inlormaten, Box  277ES,

Ingdearapols, M, 46227

COMETRUCTION - Energy Job Mewslemer, Big monay
fmst 1-716-842-5000, Ext. 924

JOBS OVEASEAS _ _ (mcuding Alasea) Froe Details.
Giobal Empleymant, Box 8183PM, San Disgo. Cabomia
oI

AUSTRALIA - Tha Werid! 50,000 Jobs" Tep pay. Tranapar.
imiion Compuberized reporis 82 00, Jobworld, Bos GEAE,
Cypress, CA 90630

HELP WANTED

OYERSEAS! Construchon, OiGas!!! Delails §1.00
ICA, Bow T3843P, Hougion, TH 71373

AUSTRALLA WANTS YOU! Jobs' Big Pay' Transportation
Tepwast Handbook - 4200 AUSTRALIAM
INTEANATIONAL, Box 183107-AL, WASHINGTOM, DC
20038

OYERSEAS Empuoymeni 0,000 - H60,000 . Frea
Rapeet! Emplopmanl, Box 1975041 indiarapoit Indisna
AB219

HELP WANTED — S155.7h Wbl wodkong al home Pan-
Full tema, MOTHING TO LOSE. Send SASE lor applicaton
Parsonel Dept 10 Scoll St Waikdwic, N 07463

FOR INVENTORS

PATENT AMD DEVELOP Your inwgnbon Aeqsipred
Paier Agent fmd Loensed Professonal Engicéer. Seeid for
FREE PATEMT INFORMATION Eviry everlor Sihoukd Have.
Flchard L Millee, Wooesnoh Budding. ZX3 Broadway, Suils
36 12-M, New Yo, MY 10007, (712 2675252

OZARKS: Scanic; Pescelu; Cleasn Emvironmant, intorma-
tran. Uimbanhower Realty. Bax 15C, Wilow Springs, Massouri
GETED. 417-460-2T04.

CALIFORNIA Lots. B40 down. 540 manthly. Bax 35291
Lo Argeies, B0035

HEW . . FREE CATALOG! Top real esiaie valuss coast o
coasl! Piease specly fype property and Ocason defired
UNITED FARM AGENCY, 512-PM West 4TI Kareas City,
WO B2

CANADIAN Courdry Praperies, Ow TR Year. Terms
avalatse. Monsyback guaranites, Calslog wrmeded §1.00
Cignam Ciorp . Lid Sudle 496, 85 Bioor Sireet Eas. Toramio
Cmtano, Canadn Mawy 1BS

~35 ACRES IN WEST VIRGEMIA™ Esaay, 530 Enery, SASE
EG0 Erings by MAY 18T ar All Betwnsd Two Sireams
Wateral! on County (Dt] Road. J © Fach, R, 2, Box 280-A
Medford M. OBOSS

PROPERTY And Lakn Frontage from S47 per acre. veess.
ment Potentine. Exchange Prviege. Free Catalog Canadan
Emaml Larg, Depl 230, 2417 Yorge 5 #303. Toronso,
Cenada MAP-27%_ (416} 4B8-0-444

WE'VE neipec hundreds of invetors arownd Eha warkd. e
can nely you oo' Wie SecoeSSh loventing. PO Box 834
Gama Mara, CA 93456

MOMPROFIT Fowndahon hadps mvantars. Widest ranga of
servcns. Free recording forms. Free evahahon Afihated
Imeeriors Fourdaion 5071-8, lowa, Coloradd Springs, CO
Bom0a

PROTECT Your inverbon Roagsioeed Pabenl fttormey

Mary Yoars Exparisnce. all Figkis Indredua! Irvishbie's Prob- -

fams Given Spenal Consderanon, very Asasonables Charges.
‘Winbg igr Frew infpermation Pau! H Gadaghar. 2550 Crawiord
Ave | Evaryion. [thnos BO200

REGISTERED PATENT ATTORNEY Washnglon DC
Suburh Donald A Kelfeatings 474 Mungeefoeg Drnes,
Fockyila. Maryiand 20850

PATENT IT ECONOMICALLY Froo Deipds M Raner
2008 Fordulae, Richmond, Wi X229

PROTECT YOUR INVENTION. Ragpstened Palen! Ao
ngy. FREE Prelimirary Review O Yoir Descripton Box
AP Millwood. NY 10548

PATENT YOUR Inventicn Yoursall® maxpensivsly | Ratosd
Eaamurar, 7400, Washngion, OC 20044

NVENTORS: Free inlormaban an d‘l‘unng FOUP I eriton
i zale Keizier Saes Coporsten, C-5-Fl Framand, Ohio
43420

INYENTIONS WANTED

EXPORT-IMPORTY

+ 2500 “Fast-Sellers.” Frea Brochures! Bafnghico, Box
Sr05-B1E Caveland, Qv 44100

PLASTIC BAGS

ALL Sipes. Buy Smadl CuantBes. Fres Caldhog SAkKst
B15%-C Colbath. Van Nuys, Calil 91431

BUY IT WHOLESALE

WORLDWIDE BARGAIME: Imports . Dropship . Close-
ot . Suplud | Frootees | 25¢ Swemg . Mamses, Beo
1T1TPM. Hghland, indiana 46322

BELOW Wholssaie: Ciathing, Jewsdny, Closeouts. Catalog
$1.00 Tomgw Mac PO Bax 3333PMW, Anderson 5.0
il

BELTS ard Buckles Compiate tne fas? selies, including
truckers, molorcycips. widiife, wesiems pic. Big Prolits. Com-
phoin dealer $et o Calilog 571.00. Anchae Specialies. Boa
3958-BPM, Nodh Providencs, AL 02911

SAVE! FREE CATALOG! Motoroycie. Snowmatile. Small
Engine Par: Woodsioves, Log Sgitiers, Enargy Hems
Manulacturers Supply, Box 157-PMI Doschester. Wi
L4235

400,000 BARGAINTG Below Whidesais, Marny Frea! Loui
datonm .. Clossodts . . Job Lole . Single Samples. Fres
Dededn. Bargaintsntars Opporundes, Box 730-A, Holand,
Muragan £3473

ROCKY MOUNTAIN EMPLOYMEMT WEWSLETTER!
Cogrado, idaho, Mortana, Wyoming!! Currenl Openings —
Al ODccupanons!’ Froe Details . o ndermountam-L. 3506
Bareh, CReyanne, Wyeming 82001

JOBS: COLORADD, WYOMING, UTAH, IDAHD, MON-
TAMA| Corpulerized Aiwaletier sth 2004 few ohs sach
weak Free detais MOUNTAINWEST, 005-FM Caryon
Logan. UT G435

FLORIDA EMPLOYMENT MEWSLETTER. Comgpieta Sun-
$hine Suite Coverage Woekly Frgw Details. FEM, Box B45PM,
Jugpiter, Figrida 1458

RIVERBOATS - Tugs 515.000-580.000. Expensas pad
Werk month. Home marh Eaperence unnpcoasary. Al
waled-ways inchudng Alaska Hawail, Free repot. Sand
Samp erveiops  Marine Emgloymani Box 207, Candral
Indugng 47110

MONEY FOR YOUR IDEAS, INWVEMTIDNS. Nessiedier
Gives Complete Delais. Send 8300 Foster, Box 35168,
Datrod. Michigan 48235

IWVENTIONS. WANTED. FREE COMSULTATION, WO
IDEA TOO SMALL. Disciosure regielralion. Potential cash or
I'CI,BH.IH feom manuieCiurers Bﬂ.lﬂﬂ Nes iKdeds For fiea
nlormaton o0 how 16 flﬂ'ﬂﬂf your ed. call ar weitg
AMERICAM INVENTORS CORFORATION. 5 intersizie
Cerve. Depr, PM, st Sprngloid, Wi 01089 (473) 737-5376
A Fea Based Markatng Gorpany, OMees Coast 15 Coast

WANTED: 1DEAS arc? IMVENTIONS for 1000 of processes
thal Feip U8 o becoma morg st gutcan, Sail-Surcency
Warshowss Box 5, Fad Cirg. Wil 88004

CLOSEQUT Jewafy 35¢ dozen (Catalog ?%c), Poussals,
107-1631 Dow, Arlnglon, WA 02174

CLOSEQUTS! Descounts! Below wholesal' Frostees
Sampls! DON, Box 200 52-FM, Ferrdale. Michigan 48220

EARN Mongyy seding nngs, [ewelry, Duckls, walchis— Duy
dirscl. 1300 Dedtw redail Catalog 5600 (relundatde). Anika.
P Box B3 West Warwics, AF 02893

FAMTASTIC 300% probs qualty rmgs. [ewelny low whole:
sad prces, Celang $1.00 (refundabim). Rmnbow [PM)
Cragtions 160 Wevety Place, San Franosco, CA 54108

VACUUM CLEAMER Parts Colniog Vac Sew, 20113
Yarowen #SaE5M, Canoga Pare, Ch B1E0E

IDEAS, INVENTIONS. MEW FRODUCTS WANTED!
MARKETIMNG Azsistance available to rdraduis, Inkerrs

JOBS Cvergeas - Big mongy fast 520,000 10 $50.000 plua
par year. Call - 7T18-842-6000 Ex1 380

“AUSTRALIA NEEDS YOU, . . NOW  , Jobs  Trarspor-
alicen . Dhedils, Company-Addnessms. Guargntead 5500
Baard 4BDEM. Lambeth, S8 Anboan, Texas 722

WORK OFFSHORE . Skilled, ngailed Resacation
optonal. Send $1 00 PEH lor smigrmaton and bee apphcaton
Mapans! Racruiters, POB 1788, Terre Haute i 47B08

Un mes, companes Wtk e o P
INVENTION MARKETING, INC._,

701 Smihhiakd Sireat

Psbusgh, P& 15232

EARN ROYALTIES. MUPRODUX INTEAMATIONAL
1ITT K. WYY 147, WASHINGTON DC 20005

NHEW IDEAS, INVENTIONS- provide coTpulonsed paimey
avaluaton by magr wiversily Provde sl of manulsciuners.

DIRECTORY ol Saccn Yasey frma, Persconral Sereces
2200, P.O. Box T30, Saratoga, Caldomia 35070

AUSTRALIAYN Jobs' Transporiation'! Social Lile™ Facl
ook 3200, Lyrnwayne Enlerprises, Box 1071PM, ML Vernon,
IL GZEGA

FREE Deftads!! Sanmdi Aratuan Empityrmen® LFEFMB. J04T
Hawihorme, N E . Yashington, O.C. 20017

EMPLOYMENT AMYWHERE IS YOURS - No enpediance
nepdod - You can do sign painting. Fres sifarmation, PRyl s
Sign Shop. BOD W, College. Appieton, Wi 54514

EMPLOYMENT WANTED

ARE YOU LOOKING FOR EMPLOYMENT? Try pur Clas-
sifwgcl Sechion! It costs only §5.25 par word, And, # you wash to
run il ar part of your ad n boid capetil lethers-yru can o sa for
a5 ite &8 51.00 per woed addibional. AC! new! Send your ad ho:
POPULAR MECHAMNICS, CLASSIFIED DEPT., 224 WEST
S7TH STREET, MEW YORK, NY 10018

llprs and users, Provide engnsenng sarvces angd buald
modns W oad i commerciaigation  WRITE: UNIQLE
COMCEPTE, ING. 2510 Mospdy Bewd, Swde 24
Ronroeville, Fa 15148, (412) 8564040

INVENTORS: I you have an swanbon for sale o licensa
writp for ree boods! evplaning how we can help you. Kasslar
CoB-AW. Framont, Ot 43420

REAL ESTATE & FARMS

FAEE! BaG Fal-Mosday Catalog! Croer &, 800 country prop-
erlies descriped. pactumsdd! Land ferma. hocmes, busenos s
racreaton, rotremnat vales! Selected bast ol hunoeads of
offices All Across Amprca® STROUT REALTY, inc.. Plara
Towers, Depl. 5800 Springfald MD B5804 Call toll free- -
B0C-641-4288. In Mssour cal colect (417 BE2-4402.

HOW CAN RENOVATING AMERICAS HOUSING MAKE
YOU A MILLIONAIRE, WITHOUT JSING YOUR MONEY OR
TIME. Sand 5698 %or this sle) by step plan. Deveopment
Agsearch Cenber, Bon S331, Freana, CA 93735

ADVERTISING AGENCIES, ADV.
SERVICES, MAILING LISTS

MAILING LISTS 4000 Appie (539%), 3000 Ramc Shack
usary [$205), George, Computer tnfeifigence. BD0-854-2010

MAILORDER ADVERTISERS Clastdue? Aduwertiing Lo
i fiwst Profdabie and Rewaidirgg. Probeem & 0 Knos Whal
To Do, wWhat Nel To Do, Columbia can hedp you with youe
Mailorder Program Orvgd 35 yoars Classdad Advertising
Exparance. ¥nowiodge of Besl Puling Putscatons  Exped
oy Berved w8 pours At A0 INCPEESE Over Pubdshary Slan-
darg Fates, Chances arne you +if SAYE MOMEY. Wi loday
oo frgeg et plurs your e copy of “MAILORDER ADVER-
TISERS RATE GUIDE", COLUMBIA ADYERTISING
AGENCY, BOX 1285PM-12, ACHMOND, INDIANA 4TIT4

BUSINESS SERVICES

HOW TO MAKE MOMEY THROUGH CLABSIFIED AD-
VERTISING. Boskdat $haws woil haw b stast wour e Buss
neas wih Classifed Advertiming. OMLY 31.00 FOR B00K-
LET — (8200 coupon retundable with lirgt ordes) HE,
KAPFEL, POPULAR MECHANICS, DEPT. PMC1Z, I24
WEST §TTH BT NEW YORK, NY 10018

RUBBER STAMPS

BARCO Type Founcers Type and Aubber Stamps cala:
ogiep WEad §1.00 retundabia on first ordar. 237 5 Eveergrmen,
Bangenulie, E0108

DECEMBER 1987 [ &5



PRINTING PRESSES, RUBBER

STAMP OUT

TYPE Fonts. Hand Prabng Prosses, Supplies, 120 Pages,
£1.00 Dedictitee hrst seder. Acrma Typs. 1720 M. Marshlhiekd,
Cracago, 60622

PRINT YOUR OWM— Prmling presses, typo. supphes
drncl irpm lncipry, Send §1.00 for catalog ead samoles o
Kelsey Co.. DM, Merden, Conn, DE450

TYPE ‘o paring. Cataksg 5100 deduciibia 181 oder
Cuaker City Type. A D. 3 Bex 134 Honeybrook, PA 18344

MAMUFACTURE FAuther Stamps FAagutar and Pro-inaed
Catalog 1-800-851: 4845 Jacksan, Brownsyile Bd., 5110, Mt
Wisran, IL BIEEd

PHOTOEMGRAVING Cuts Made Delouase, Box 106, lshp
Tormace, Mew Yok 11752

COMPLETE Rubbes Stamp Outies. Supplies. Same day
shipment, Sign Engrawng Machines, Whoasale Calmiog
51 00 Dwductibie. Star Stamp, 1730 N, Marshlissd, Chicago,
G062

PRINTIMG Frasses, Type, Supplits. Lis? 5308 Tumbawgh
Prntecs Supply. Mechanceborg, PA 17055

ELECTRIC Dran Rooter |y Proltable. ibystrated Instruc-
tong 55,00, Af Cloar Bervice, 101A Speing 51, 5t Augustine,
Fla. 32084,

TECHMICAL WRITERS mane big money! Free detais
TekPubs, Box 2458-F_ Oroeite, CA 5865

FREE Cataiogs. Pepas af condtonog Fefigeeston
Tiooda. supphes. hull inaructons, ool 2016 Canton, Dalles,
Texas THEI,

FT. SMITH Auclion School, 51 Smin, A, 72803, Resoan
B Hame siudy. Yeleren Appriwed

PLASTERCRAFTII Profabie had Buginegs, Moids avikl-
nnle, Dataily: Lymnodta, 62510 Mamor Par, Mantor, O
4060

SALESMEN-DISTRIBUTORS

SELL SEMSATIOMAL LOW-COST PRE-ENTRY PRO-
TECTOR ior Aytomobies Buldings. Escephonal Disiributse
margin. Nadbwest Emctic, 024, Box 1048, Michad, S0
E7301- 1048

SELL UMIFORME. Post Ofce ndusirial Carear Saecunty
Large Eamings. Fepeal Saks. No Espanance Mecessary
UBF. Bos 153 Moo Vdege NY 11373

PRINTING AND SUPPLIES
THERMOGRAPHED Byumness Cards, Freg Semples. BG,
2501 Saphng, Glenshew, PA 15116

QUALITY PRINTING, Lenerpress and OMsed, Econamically
Prced. Speedy Servce, Free samoles Durn s Ditribuwions,
Box 20083, Lanmng Wi 4BE309

AGENTS WANTED

HOW You Can Prole Fram Coming Coal Boom - Become
Rpgistores Brgwer. Free Detalls, Wilien Hooson, Ciractor,
Comal Marketing Clegringhouss, Inc_ 40 Snedeker Road,
Wheelng, Wy 26003

MAKE MOMEY WOODWORKING - Casy profifs making
nusual gis, joys, nowsies, Fred detais. Williors, J2K Téus,
Gign Cowa WY 11542

SELL Booxs By Mmd Profiabie. Writs: Musjrove- 1412,
Amgs, AR T2E

PROFITE] Your gwn Chemical Specaity Busingss Free
Detais. Adison, PO Box 68 Anerdals, N Y. 10471

BUSINESS For Sale—90% of Bugness Only, Carpet
Cinaning, Repary Insmilation, Flodd Damage— Fuiibuts
Cleaning Drapets, efc. Frs Damage $100.000 w0 500,000
Y lo InBiernabion call 312-458-0980. HoMman Eslaies. ILL
$85.000 - 10% of Gross

REAL-EETATE FORECLDSURES: REPRESENTATIVES
HEEDED For Thia Profitabie Busness Mo Cash Asguired
Free [nlormation. Honzon Fisancal Com., Dept. P 2474 W,
Fedaras Hywy,, Pomaano Beach, FL. X064

FREE! PROOF “How | Made 3285, 000 007 with small cias-
miliesd adds. Southlanders. Box T437A1, Sarasola, FL 33583,

SEAKE MILLIONS MANUFACTURING Automeotive Baber-
e, ‘Wotn, Everlasl. Box 365, Bogoba, M.J. 07603

UNEMPLOYED? UNDER PAIDT TIRED OF PRESENT
EMPLOYMEMNT? by thigl EXCITING INCOME, My company
sppieng Sales Agents. ldeal Homa Busirss Opporunity. Mo
Exporunce Mested' St enmediadely. An ssciog futung
raciuls you® §1.00 Full Details Fres Lakes Eflerpriugs. G826
18 Avenus, 2412 Kenosha Wisconss 53140

PERSOMALIZED MNOTE PADS, Froe Sampies Tha
Prntery. Box 8. Puuns. Montana S8549,

BOOK Sales Agents Wamed Fantastc Prohts Delaks,
£1.00, McNan Emerprises P, Red, Chadote, ML 98813

LETTERHEADS, 2 Colerd wane. £17.50. Low. 24 Poal,
Mewhundland. MY QT435

QUICK Copy Protng. Low Prices Wnte, Nationwide, 614
Morih blan, Bioamergion, aois 61 704

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH lor Gold, Jewelry, 3ok Teem, fngs, D
mands, Watched. Siver, Platinum. Ml Arcies Tooay. Fres
g wath Inlormaton. Checago Gold 4 Pracous Melals, 6 E
Wonea, Dept. 458. Crecapo. 50603

PRINTING Atvadiing Saiesmen—Exceban morey mak-
ing sciabng saling Decalcomansa Nams Plates, small quant.
s, deartng Specntios, S0 leters. Froe sampes. Rakco
EL. Boslon tass (2119

INDIVIDUALS Neadsd Now® Part Full Teme, Youwr Chance
To bake Buag Moray Fast. Seling “How Top Make Mongy'
Booky By Muad No Exparience Needed!! Detnils $1.00. H
Fiwirs Publidbing, P.O. Boa T338- 129, Giddale, CA 91205

SALES AMIENTS WANTED NOW! 5all Linusual monay
makg appariunily baoka. AL Now ! Delais §1.00. B. Mathan
& Company, 15-E 41 Camage Avenus. Essl Orange. New
Jmrggy 0018

CUBIC ZIRCOMIA JEWELAY beiow departmes] sioem
proes FAEE BROCHURE. Facal House, 28104 Moms Ava
Umion. NJ 07083

WANTED Book Sales Agerts. Mo experence ngaded. Mo
Dusore by Dioarr. Fudl Detavla, Seod $1.00 TOr Aden Enterpreses,
F 0. Box 24853, Rouslon, TX 77029,

TAKE WO CHAMNCES. Deal with oldest, mast rekable fem n
obl oo busingss Esteblished 1934 ‘W buy Godd, Sitver,
Patnum, Deamonds. Highes) Cash Free Informalion Aosa
Irutusdrers, 9-A East Madison, Chicago 80602

ANTIQUE Pocwatwalches and Pars for Sasa. Froe Lasting
Time Traders, X3 Brage 56, Shelbume Fass, MA 01370

GUARTZ Clcs Movements. LOWEST Prices. Listime
Warranty, Frea Catalog Creative Cioce. Box 141 Whdman.
Mass. 0ZIE7

PRECIOUS STONES & MINERALS

SALES Apents wanted. Sten immedistely, pan-time or full
MNew! Exgiling mongy maxng opporfiunty. No expanence
requeed Full getails Serd $° 00 to- Financial Consuitants.
PO Bae 340, Amhertl, BY 14226

FOR FAST BiG PROFITE Sof unusual momay makng
oppoetunty books by mail Ful Delwls S0.00 Chardon
Enlerprises — Pyd P O, Boa 958 Langa. FL 33540

SINCERE book sales agenis wanrdsd now! Pan fire o ful
Dig nof conhuma win usual worn ouf cliers. No exganence
nepded Full oetaids Sand 7 00 to: King Sales, .0, Box 7128
Pochesiar, Minresola 55500

GET Free catalog no senows rocknound, Qe cutied. jawedry
ke, Aotdege o crirfigmen can by wibout Full ol hargans,
BrCledve B, Ve iced Irom Bl suppkers and sathor.
o i (e Pl Frae new oilsiog ust olf he press, pours lor
e asang Writs, Greger 5. Depl. 1. 300 Souwlh Aroye Pasy..
Pasatana. Cawipirns 37109

TREASURE FINDERS

FEND Lost oorg. pewelry. buried Ireasure, goid nuggels.
falcs. New ravolulanary palentdd deisthor ansiyres abects,
Iremandous rangs, A0 ground oD, Free catlakg. Gadirar,
AT M Fim Ave  Phosnie Anpong 85093

TREASURE- Locate qiartar méa sway with ullra senadres
Iocalor - wochee fee, Research Produects Box 276270 -
AMC. Tampa. Fiomia 33688

FAEE Buye s Quide. Garmen Datecioes, Dupl. PAR82, 2814
Mabonal, Garland, TX 75041, ToR Free 1-800-527-4011,
[Teras) 1-B00-442 4830

GOLD, SILVER, coma, rebcs - Find with uhigue palended
Shmiure fnger unds - None befler, low prces. Free infarma-
b, write Techna Dept C3, 11000 Monbans Avenpe Ei
Paso, Tewns 79535

BAVE up 10 40% o now melal oedeciors. All mapor brands
inchefing Whie's and Garraf, FREE discound price fsi
Mofbwoods Gaaesral Swre. Dept PMY2, PO Sos 3874,
Madson, Wi 53715

PROFITABLE OCCUPATIONS

BECOME PROCESS SERVER Cood Fees Busifesd
Bearming! Oetany: Procesa Secves Bosion, WA, 02 1EB-0314

POGL Tables $50—Evening Recovenng SASE. Campoail

BUSINESS OPPORTUNITIES

BPORT-Caport cpporiundy, protdenla world-wide, mail
arine busness [rom home, wihoul capaat We shi plan lor no
risk gramingbon Expanence unnecossay Free Report
bdmllinger, Degd RITOC, ‘Woodland Hiks, Cabforria 91367

MAKE Durable Buading Paslic sasily. Walapmo!, Fre:
ool Econgmical Bays Laboraslory, 2086-20T5 Drwe,
Cedndmigs, Coldeads Bt413

PREPARE Tax Retyrns « Housewile Jo Ann Nelziey made

ETRETCH Your BE59 100 Tembe Tips! Mow $2.000
Econamy, 1218 W. 22nd. Santa Ana, CA 82706,

WANT Cash! Tey Selling ow books! Free sdormabon
Disribuior Prindagterca. 1010 Trewvor, Dwebrot.  Michigan
48207,

ASSEMBLE PRODUCTS AT MOME. Mary cpopodunibes
payng High Weakly Profits presonily avmilabia withou imeest-
ment Wrie: Busingases. 928 Brghion 11th, Broopalyn. New
Work 11738

VINYL'S Whers [he money 5! Profassepnplly ropar -
15h, repoior humiture, luggege. car iops Cuick, pasy, Two small
£320 jobs a day sam you §1 000 a monit Homes, cars. offces,
regdaurants, unlrled coslomesd. Stan eaming afer a low
days prachios. Sensalional detss ree. VIF 2007 Momirose,
Cracago. 60616

PRANG Tuneng learmed quickly af home® Fres inosrsaban
Emgire Schood, Box 1014, Jupider. Flonda 33458

BROMIE BABY Snoes’' Hgh [ncome Home Susineds
Cormpany Assistance. Metaicrafl {1 E12 Easl Providenca. Rl
02914

MAKE WOOOD TOYS FOR PROFIT. Toy pans, patterrs
whalagale. Lovebud Toys, PM12. Tahoca City. CA 85730-
5450

MAKE WOMEMADE BOORLETS. I've samed S187.000
will mine. Free migrmation: Facon, Box 598 Woodwilie,
Texas P59

TAKE Catalog Ordars. W drop-ship #5040 bost seling spe-
cafy prodects. Lowaest below wholessle orices. | hate
Salvery. SPECIACLIE home Dusiness oopoaunIly . Free Dok
SaC BOA1 De Sofo Ave, Depl 20-24, Woodand Hills, CA
#1365

MAKE Rubber Stamps. Hignly Protlabie Busness Free
Dintads Siamper POB Z2606 (GC), Tampa. FL 33522

WOODWORKERS - IDEAL HOME BUSINESS, Fres Bro-
chure! Pire Shap TP, Wost Peterbargugh, NH 03458
0arTe

PIAND Tuning guicikdy lBarmed will home stody courses.
Diploma gramed. Amevican Turnng Schoal, 17050 Tolbe
Dirwee. Morgan Hill. Calid, 95037

PICTURE Frareng ~ Profdabie lull or sgare-time busness
Eaay 1o learn with handboa-course  Gude To Pictura Fram-
i Profits 3. 00 Guarantesd. Free kaming supples caiaiog
wicuded. Japs, 1268-Ph Bawerth Nodh, Hopeing, Mhonesota
55343

55 500 last seasot. Tran al homa. WA Approved. Nl | Tax
School. Maordey 2MP. New York 10952

HIGHLY PROFITABLE, MON-COMPETITIVE asral pho
wgraphy bisinass. PEOL non-piod, Wiile, Eashern Asnal, Boa
S587.), Bammore, MO 21237

COMPLETE Pubber GSlamp Outin, Free  Information
Cugtam, 2814 W. Sexten, Spangheid, MO G580T

STOP DREAMING MAKE T RICH IN THE 1980'S! Free
Cwatarls, Briregares. 1118 Easl Crest Drive, Houston, MO
BS4R3

3700 Per monih oarmngs sossble Tnng oul iInooma @y
larms. at home o e olfee unng i season, We thow you
how Simpie. guickly learmed. Delails maded ree. No soes-
men Hurry. Big Demand, Federated Tax, 2085 Monbose,
Chcago, 60618

FRANCHISES - Your By Coportunity. Pariiculass, Advan-
tages. Pifalis 54 85 Rohan Dietnbugors. 6511-124 Sireel,
Edmanton. Alberla, Canada TEH Jvd

MAILORDER CPPORATUNITY] Siart profitable home bus-
ress withoul pupansnce o Capilal. White for fres book, Case
hisdonias. pIUS compieta delass MO ohbligation. Mail Crder
Assocmtes. Dopt 7, Montvam. NJ 07645,

Bitaras, Box 55, De Solo. wisc S4624

1oy POPULAR MECHANICS

INCOME Tax Prapares Maie Bug Monay, 51000 Moninly
Posasile At Home Or Cftce. Pat Fullime  Easlly Learmed
Home Tramng Frga intocmison, Satoowoe Tax Schogl,
14507 Waran, Dearborn AZDZ. M1 48126

RAEPAIR WYDRAULK: JACKE — DETAILS FREE
WRITE: HYDRAULIC PAATS 3SUPPLY. 80X 4157,
BROWHNSYILLE, TEXAS TBSH.

DEBTE WIPED DUT with secre! Foderal Law" Fofune
buiding FREE REPCRAT! Moneywse *B-1F LaGrange, NY
12540

FREE BDOK 2042 Unigue Proven Enterprises Fabulous
wnnowns,  Second nllabon Income. HRAYLINGS, Carisbad.
CaA S2008

LEARN Sawing Maching Repanng Men Women  Lucre-
frg Prodfs. Gressin Comespondence School. Bos 827,
Spencer, lowa 51301

480 Weesly. Home mailing program  Goodworla, Box
2E233-A, Temarac Flonoe 33320

$82.00 From Square Fool Plywsod (Muge Demand)
Aeveating Proal 25c (Fefundabie), Weodwin, Bodgesatar,
Mass. 02X

CONCRETE Hiocx Machines: Cataog 51 D0 Foute Dne,
Biox 95, Rapd City. South Dascda 57701

SELL Books 8y Mall. Free Deatership Micwest, Bax 44A2-
PM, Shawend, Wia 54166

SCREEN PRINT T-SMIRTS. Ingxzpensive ks Frag Deiass,
T-Prirler,” POB 23001(GC) Targa, FL 33623

(Continued on nexl page)




BUSINESS OPPORTUNITIES
from
GET RICH using OTHERA PEOPLE'S MOMEY!! Urigus —
pmirng busioess!! Deisils FRAEE! Finarce Consultants
BB- 12 Billings, NY 12510

HEW Discowvery o Battery Recondivomng . - Egnisen
Mantha Guaransee Meand “Big Prodds Fast.” Elecions, F415
Giabile Dvive, Lithe Rock, AR 72204

BUMPER STICKER PRINTING DEVICE. Cheap. Simpila,
Portabile, Fres Details Bumper, POB 27791 [GC). Tampa, FL
622

| MADE S40,000 Yaar by Malkvder! Halped oiférs Make
musney! Detads 252 Tarey, Bax JTEYY, Ypailanti, Michigan
T

CLIP newapaper bema — $2 - 525 EACHIl FREE Amport!
Clippinga-KB-12. Bilings. WY 12510

1000% Profit Bronzing o Chinamotng Baby Shoss, Free
Ligerature, NBSPM. 388 Airport. Babong, Fla, J38T0

MUL TI-LEVEL-DISTRIBUTORSHIP, Mo competiion| Niew
FOA, Approved product consurmed daily. 55,000 of mohe
month. 52 for starter kit to: Markediag. T Edgewond, Cromrmesd,
CT. DE416

AUTOMOTIVE Corporslion offers unusull opporiundy
Profitable plan Shn sl i $320,000,000.00 &nkisl
Iy secarding bo LS Govermmant raporl. Detaia $35.00 refund-
able. AMSA, Box 568, Selma, N.C. 27576

RECYCLE ALUMIMUMT | coftec serag ree - 58l kor 525 a
pound. Free nlormaton: Amencan, 1020 Lioedy. Box 127,
Asexarcrie Bay, Mew York 13807

RACIMG OGREYHOUNDS Fov Sabe Tax GheSier Plus
Incoma. Grayhound Imvastmants, Box 12, Werbworth, NH
02262

MALORDER OPPORTUNITY - Seil 70 money-maeng
ieports - 1000% proli - Free nogeiry - Newlite, Dopl. PROZ,
Boy B5041, Los Angeies, CA 08T2

HUNDREDS Wawhkly Posaitis For Ten How Work Week!
Guithnlsed Home Busimess . . Siad immeadigiely’ Freg o
maticn - AHY, Bos 1008-A12. Kaaheo, Hawai (874

ETAAT MAILORDER BUSINEES! MOWT FREE GUIDE-
BOOK! Madorder, 1424 wnahh®-F11, Bilow, Mssssipg
9530

PAOFITABLE GOLD FOW PRINTER, Personalze busi-
ness cands, pencls, matchas. Fres Datails. Gold, POB 24888
[GC). Tomgpsa, FL 33623

RECONDITION JUNK AUTOMOTIVE BATTERIES, Huge
gemand creates proftabls home busess! Free nppon. JEM,
THIP4, Batte Ground, Washagion 96604

§$100.00 3 Day Wholesalng, Froe Brochure, Thomas
Gompary, 211 Cenire Stresl, Halbrook, ks 2343

$1,000 Weekly Home Busiress Directory, Boa 2018-PM,
New Yok, New York 10163

EARMN Thousands with A Mop and Broom, Clearng, Box
aT12, 3. Augusiine, Piords 32084

A TRULY HOMEST OFFER. | make am. You sall ‘sm’
100% + Preds — No Large invaniory; Ciry Evergtning In 8
Carton: Sed Al Barsars, Flea Markels, Army Paca. And af 10
yous Spare Timal hem Sells Heall . Wrde For Free lnlormaton
Jugt Sand # 10 Busiress Style Enveope, Sell Agdressad and
Stwnped To: Edward W. Schwoobel 23630 Southard Ave.,
Cosanside. WY 11572

FROFIT IMMEDIATELYY! Unigue' Wholasaling Home-
Bugngss! Fron ndgrmabon, Mosmacn, 31-59 33ng Siresl,
Astana MY 11106

MONEYMAKING OPPORTUNITIES

LEARN Tre secrats Of repanig junk Dalerias  Fabulous
Profs.” FIRET EBTABLISHED COURSE. Apex Engmneants),
5454 Bolea, Adascadern, Call. 83422

ATTENTION MECHAMICE: OwWN YOUR BUSIMESS,
WODRAK LESS TIME, MAKE MORE MOMNEY, Send §1.50 1o
Mot Laftae, POE 180, Reserve. LA FOUG4

MONEY SECRETS! Help People and busingsses gel mon-
my. Ersy home busiress  Fantashc Profts. Mo Exparienca —
Owin Hours. Combnucus Assslance. Free Datads: OFC. Dect
10-G-12. 1145 Rgsanvoir Avenue, Cranston, Rhode lsland
1

VENDING MACHINES. No ssiling. Foules earn amezng
profty. Big Catalogue FREE.” Pakway Corporation. 1530
FME Greansprng Dree. Timosum. Maryand 21083

MAKE — Sall Afiractive Pecsonalized Licenrse Plates. ney-
penaive  Srsable Profes. Fo-Pate. POB 22809 (GG
Tampa, FL 33823

SOLAR Heating tearnad gisckly at home! Frea indematon
Empere School, Box 191, Fockville, 1N 47872

12,000.00 evary week possile ' | | Build snd sell “PRO-
FESSIONAL" GIANT SCREEN PROJECTION TVS . .. "Don
be boled with eniafions!” . | ‘Use EXACT SAME
TYPE LEMSES and SCREEMS ulhzad by Somy, Zenith, Pa-
meaf, and Megnavox”™ | Bimples consiruchon! . Blustratod
dealars nformetion and compigte pacts cataiog 52.00 . Mon-
wy Back Guaraniog! POLLVESION, 188-8 Dunmone 51
Throop, Pa. 18512

HE-MAKING! Ngw manual rpvpaling Information anplis-
ing this highly paid professsn now aviiable o mechanicatly
inglingd. Postcard Drings Fee detaih Dieclacor  Trimax
Buicting. Mooers, MY 12858

HUGE PROFITS possibie’ Pulicher meeds agemts - pan
fuleterm « fo eapensnce requid. Cweimis. $1.00 Trace
Associabes 12BI1M, 257 NW 53 Avenve, Coral Spnngs, FL
‘33065

3408 Mopnaymaking COppodunitss < Fres  Direciong!
Drynamics |« Box 1306, Stow. Cheo 44224

SILVER RECOVERY Hghly Froidable Busiress Easy
Frea Details. CALIN 10138 Tolwdo Rd. Sprng Valay, CA
2077

MAKE 3 TIMEE YOUR COST! Hurkieds ol products, Giks,
Toys, Movelhes, Carded Merchardise. Over 3 500 ofhars. 'We
drop-ship. £1.00 borgs giant cataleg. relundabie on firs! order
Arbnda's, Dept. PM-1Z2 A E, Bunl, 10, B3316

UNLIMITED INCOME possdble eaib naw MULTILEYEL
MAILORDER cpportunity. Free dethils. Hndwed. Depd. PM2.
1200 Cle, Mourdasn Viaw. CA BI04D

MILLIOMAIRE reveals havw Byarage parson can (et rch.
10’ Easy malhod— Sunshne, 140E-M Sama Aosa. Santa
Barbara. Cakloma 53108

SELL Boous By Mai 400" profl. Lasrature Fres. Paragon,
344PM Forosl, Cass Lave. Minnesota SE633

DEALERS nogond. Man, wome, produd! averyons wses.
Seny SASE . DRA, Boa 4TOE2, Topeka, KS BESAT

LEARAN Smad Busnass—Make $100,000 plus a yoar Guar-
ardied, Make 7500 82 5 100.00 an Mour, Tor Inloematban Secd
$8.50 to: 2120 Hassell Road, Apl. 200, Hoffman Estates, LL
G601 E5, Monay Drders Only

EXTRA CASH — You can sam i Your FREE subscripian
e Oppanturdy Magarmne Shims pou v with Suctess shonas
of today's srirepranaurs. Wite: Opparienty, Dept. BO7, 6 M.
Michigan. Chicago. BOGG2.

WiIN on Siol Machines! “How 107 Dookied - Cuaranbead -
Send 5398 o Palons Enterprass. Dagt. PM. 1147 E
Beoagway, =2, Ghendale, Casd, 51205

RECEIVE LOTE OF MAILH Wr'll B2 you with 100°s of Pub-
lishers. Wholesasars. Importars. Finma Wanting Home Work-
ers, Mailprs, Eic. Send 52.00, Mossier Indugtries. Drawer
4910 Faderal Bulking, Wortesiar, MA 016010491

OUR COMPANY WILL PAY YOU 0 use our guaraniesd
products IF you wik spresd 1he word abouf us. SASE. Tally Hol
Box 81-0, Timbectako, NC 27563

END YOUR MOMEY WORRIES! Amaring System Ha-
oures Mo Invastment. Guaranieed Legal. Free Datads. O,
Lopez Financial Services, nc, Box 850220-M, Miami, Fla.
TUEE

YERY Profabia’ Gﬂﬂﬂcﬁb’l. MWFMFWFWH
Home. Slep by Step Instruction Booidet, $12.95 Check or
Money Order To: Photographs, Box B30, Greerwville, 5.C
28804

SELL ADDRESSES! GQREAT PROFITS! IN ADYANCE!

EARN hyndrecs waaily al Homa by Mail. START IMMED-
ATELYI! Writs: WASH 8000, Baa 31057, Indsnapclis. 1N
46231

£50,000 POSSIALEY FREELANCING Bathius and Sirk
Rafinisher. FREE DETAILS! Shepard, 4418 West 300 5t
Loa Angekes. CA DOC16

SMALL Busness Opporuniies, Fres Detads Sobnson, Bos
19314, Lousvills, KY. 40213

ARAB BUSINESSMEN Have Money b Buy A Irvest Tap
Fingars Fees Pad. i, MedieEas! Agsoc., 1202PWA1, B391
Flaxman, Himtngion Beach, CA 92645

QET RICHIF Secrat Lew smashes debls-—-brings cash and
crocid’ Datails FREE! Weahhkit-Wa-12, Billings, NY 12510

MAKE WOOD GIGNS wod sarm $55' Ready Markat! Stan
Immapciaindy| Booklel Stows Dutbiled Bustatoons How-To-
Congirec using PROFESSIONAL TECHMIQUES. First Time
Orftaced! Ondy 38985, The Farway Co. 5881 ME 22 Ava.
Oicala, FL 2670

TAKE MCTURES k= prodl. Camers Vemurea, 14583k
Wast A20d. Golden. CO BO4OT,

MAKE Woney' Homeg Busness. Mionzm Guide: You
Fres Detaily. HoMran, 6635 Morgan South. Minneapolis, My
55423

TURN Your ieas ino Big Monay! Free Dedsds: Craftmark,
Bow 5308, Dept ¥FM-12-82°, Maraia. GA. 30065

QUALITY Appealing Merchandisse. Free  baformation
Claytons OGN World, P.O. Boa 4533 Evanowile. [ndana
477 11-0533

HOW TO MAKE MONEY THROUOH CLASSIFIED AD-
VERTISAMG. Booklel shows you now 10 stan your own bus-
npss with Classifisd Advertsang, ONLY §1.00 FOR BOOK-
LET — (5200 coupon relundabie with trst order). M.E.
KAPPEL, POPULAR MECHAMICS, DEPT. PMC12, 224
WEST 5TTH 8T, NEW YORK, NY 10018

BIG MONEY in Od Gas Lassss Free Detads From: C5
Chope, 3885 Woodbndpe Rd.. Coumbus, Oheg 43220

EUROPEAN mail order publicabons. Six inals $3.00. Box
204 1PAB, Hannover West | Wesl Garmany D 3000

Ger A Sourees Revealed Defats $1.00 plus 20¢ post-
age: The MAILAOGM, 1514 Seagull Or _ 5t Pelersburg, FL
33707

MAKE Cver 522 50 an how Spane Gme 21 home® Fubos
Samp sdusiry needs small manuisciuneds. We furresh all
equilpment and onow-how! Parbculars fres! We: Robeara,
Aoom RC-Z-LP. 1512 Jaras, Checage, IL 60626

HUNDREDS Weshly! Home Making Busness Fchaay
RZ, Box #24, Deep Aun, M.C. 28425

500 SUCCEBSFUL MAIL DRJER BUBINESS IDEAS -
Froa inlormation and Catalog AAMD, 2319 Serech Steat,
Binghamion, N.Y. 13903

ERCITING, New Business. AntrGrawdy Rides. Monayback
Guararse. £5.00. Mobnwalksr. Bos 157, Meza. Kansas
LiTa il

125 COMPANIES THAT WILL SET YOU UP COMPLETE-
LY. LITTLE OR NO INVESTMENT! 5£3.00. MOME BUSINESS
DIRECTORY. BOX 10024-AZ, CHICAGD, IL G0E10

BUSINESS |5 BOOMING. | stated with 52% and now maks
$300+ mvery Weoak Cleaning Wnddws. Compists &lan-up
manual $10000 Guerarvesd, GAR, Bow 7307-B. San Duwega.
CA BzioT

MAILORDER: Sell 70 Moreymawng Reports— 1000%
Prolit! Yents. Box 336, Rern. AZ BE443

MULTILEVEL MAILORDER, sefing inlormafon. Wrile.
SunPubs, Bos 22E0Y Truckes, CA 95734

HUGE Prodity Postsibie Selimg How b Make Money Books.
DETAILS 31.00. DEM BALES, PMOOZ P.O. BOX 508
SULLIVAN, Wi 53178

200 Par Day Faguiary T Plate Glass, Windshiekd Repair-
man g0y Success, Freedom. Free Trening. Protecied Tem-
Tory, Glass-Wekt Systorms, Box B0, Hillsboro, Cregon 97123
{503 B40-22TH

OPPRORTUNITY! 50 Morey-Wamng Rapons  Delads
Froe SASE MATIOWAL CONSULTANTS, 113 Hamrck Ava, .
Orark. AL J8%0. Al Tic Glenn

FANTASTIC waalth-buding mpon shows wou how 10
quickly $ir yis Gwr thofiey Mk Dusineds wdh (fle o no
canh cagital. Aush only 5695 0. Fnancial Consufiants, PO,
Bosx 243, Amhargl MY, 14226

SELL SEMPLE iNFORMATION, Hghty Prohtatie’ Expon-
ance Unnecpssary' Hamfeick-HB, Box 2011, Monlarey, Ca
S540

MCAEASE your intome by selling popullr products. Free
brochue, WSW, 55 Sulter, Suile T9T, San Francsco, GA
S04

PROFITABLE busvasa @l nome. Smal syesimea) Frae
details. Tromas. 6535 Acse, Twn Fads, idaho 83301

PROFITABLE putiness &l homé, smal invesiment, bee
duolails. Thomiis, BSIE Aose, Twiy Fallg, kKans BX300

EASY FORTUNE-Buildng Home Busiress! Free Dedasts;
Swarico, 3200 W Bnfion, Swite 256, Depl. FM1Z. Okiaroma
Sy, 0K 73120,

BELL CUBIC THACONIA JEWELRY. Prolable busness.
Lo peracsns, Daotmils: Facet Houss, 26108 Marrs Ave . Linion,
NJ 07083

OVER 105 FREE BOOKLETS. .. Postags pad’! Complets
Deladed Cataloyg . . Fush 51.00: Cataiogs, Box 80176, Las
vegas, N B9180-0176

TURM $1.000. Imo 510000 Or More! Sempa. Sake
Sacure, Learm How, Writa: Sueneise, Box 208P2. Hamilion, MT
55840,

CANADIAN Milbon® in il Inslanl modsy sfoamation
wrie. Mliond. Dept PM. Box 1038, Salon 1 Toronio
Canada MaT P2

AMATIMNG Morepmahes!! Mew Plan Bongs Tramendows
Cuick Profés. Easy Proven Instroctons. Act Mow! $2.00 (Fe-
lurdabie). Freebea, Box 26363, 5L Lows. MO 631385,

TMUADE 5100,050 & year in mail proer. Lal me heip you Free
inglruclion  bookdet.  Geweninms, A1, Dunkirk, MNew Yol
14048

LEARM typewnter repair. 25 lmsson courss, parns calalog.
£15.00. Satisfacton guaranised’ Athay, P12, Sasonburg. PA
THA%E

400,000 BARGAINE Betow Wholesa'a® Many Fresl Laui-
abonE Clopeouls . Job Lots . Single Samples. Fres
Delais. Wordwide Baganhunters. Box 730-A. Holgnd
Michggan 43433

EXCITING 510 - 525 HOURLY mncome. Lnusuad opporbun:
by making. assembling products i homee kbaeritt. Drawes
428P, Rchardson, T 75080

POWERFUL MONEY MAKING IDEAS, sasy Yo aryons,
FREE details. Classe Publishang, 18711 Loraine Lane, Yorba
Lnda. Califormin §2688

AMAZING! 50 Moy -Mokng Repona, Detals, Pius Was-
iy Money Wilth Classifeds” Fres Moneycrafl, Cetes. Ca
SAA0T-0pA%

SPARE e fortung wn Wingd Reparr, Huge domand trpates

mrceptona pralits, We supply everything, Details free. VP,
2062 Monirose, Chicaga, B0B18

{Continusd on nax! page}
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MONEYMAKING OPPORTUNITIES

Mail Order, 121 Home Businessos, Froe Detsls. mm
MONEYMAKERS, Box B35EFM, Tampa, FL. 33674

GET AICH! Secrel low smashes debts — brngs Cash,
Crpdt' FREErgpoe1l! Weahad-WEM. 12, Bilings. NY 12510

FANTASTIC samings mafing Iom home!! Offer: Rush
Stamped Addressed Erveiope. Imperiaf, P8 X17410. Forl
Lsudendale, FL 21318

BUMPER ETICKER PRINTING DEVICE. Chaop, Sempls,
Ponable Fres detads. Bumper, POB 22791 (GG), Tampa, FL
633,

MAKE Monay sefling slectrancs. Wholesak dealer catalog
$5, (Receomabée), ETCO. Dept. 530, Box 840, Champiain,
MY, 12918

MECHAMICS 550,000 'YR. AND MORE THAT'S WHAT
WE MADE DOIMNG PREVENTATIVE MAINTENANCE FOR
COMPAMIER. YOU CAN TOOM DETALS - 5300
LUBRIKATE SYSTEMS, 185 ALDINE BENDER, #3880,
HOUSTOM, TEXAS FTiéd

MAME YOUR OWN INCOME! MO SELLING. EARN AT
HOME. GUARANTEED, MAKE FORTUNE. NEW BOOK
REVEALS BECRETS, FREE BROCHURE! HUD
PUBLISHING, BOX 27114-M10, MINMEAPOLIS, MN
EE4.

TURAN Your Ideas into Big Money! Frea Detals. Cradtrmar,
Box 6308, Depd. #Pi-12-82"_ Manedtn, GA, J00ES

HOW TO MAKE MONMEY THROUGH CLASSIFIED AD-
VERTISING., Bookiel shaws you how io star your own busi-
ness wit Clessifmd Advenising. OMLY $1.00 FOR BOOK-
LET — [$200 coupon refundatie with Frsd order). H.E
MAPPEL., POPULAR MECHANICS, DEPT. PMC1Z, 2124
WEST 57TH 8T.. NEW YORK, NY 10010

$500.00 WEEKLY Racycling Dwcandad Twes al Homa.
SASE, LaValleys, Box 5364, Wastheid, MA 01084

SPECTACULAR PROFITS N PENNY BTOCKS! Thup Ppn-

-Blren Jounaists, The 50 Siocks Up
The bioat, thﬁmm 5,000 Sloack Ousles, M-
honase imerosws. Collectbles Review, And Much, Mauch
Morp! Send &2 For Sample 40 Page Copy, The Panny Stock
Joumal Mewspaper, Dept. PMC, 1123 Broadway, New ok,
Mew Yo 10010

RAISE 510,000 OVERNIGHT with 1 Page Feport! 53,00 m:
Bonsal inc., Depl. PM, B4 N, Evers, Comgron, CA 90220

UNENMPLDYED? Hundreds of Moneymasog Opporiurs-
tims. Friog infrmnaglion: BMO Erlerpnses. Box 8129, Kichenar,
Datari, M2K 288

EARN Exirs cash from box iops and labets. $4.95. Seite
Entprprises, Boa 383, Madion, iowa 52302

OF INTEREST TO WOMEN

SEWING Easy Paftarn Mterabon - 52.00 - Seeing, Box
342, Youngsiown, Ohag 44512

QUILTING CAM BE A LDT MORE FUN And po bweoe i las
when dong 00 & lrame. This one comeas apart Yor sasy siorage
and you can make it in 3 weskend. Sand 3225 for plan fo:
Popular Machares, Dapt PIACT2. Boo 1014, Fache City Sta,
MY 10187

QOVERNMENT SURPLUS

TAP & Money Manng Markel et Uncuched. Millions was.
ifeg by rmapesd. Pioean Plan. Datail £1.00. AMSA Ban 588,
Seima, N.C. 27576

CLIMBING 1 sy L7 Mveatgalor Analybes “Opgal-
burty” Ads. Delans ree. Dorcs. 8248 M. Mason, Ol Park,
Minos 60302

MAKE MONEY IN SPARE TIME. Eam genevous commis-
EOnE 15 @ subscnphon represanialve for leading magazoes.
For free detals, $ond this ad wah your name ard address i:
POPULAR MECHANICS, Degt. AB-5_ 250 W, 55th St., Mirw
Yoo, MY 10010

RABDITS-CHINCHILLAS-FUR
BEARING AMIMALS

AMATING Profs' $10.000 Yearty Fassng Rabbits for Wil
ard Breadng, Details—E2.00 American Angora. Malia 12,
Momans 58539,

AASE RABRITS SUCCESSFULLY 68 Fage Bogkiel Tahs
How. §1.00 amencan Rabbi Assn. H1, P.O. Box 428,
Bloorringion. Nnos 81701

5500-5 1000 Month Pan raisng rabbits lor us. Free detads
‘white's. Rabiilry, Box 1388PN. Hudson, O 44236

QUARANTEED Income. §12.00 (retundania) for [Recatune.
Chenchilas, Box B294. Mesa, Anzona 85204,

EURDPEAM mal order publicabors. Six trals $3.00. Box
20417 R0, Hanower Wesl 1, Wast Germany D 3000

BAYE! BUY DIRECT. How fo make money Onpolnity
Dooks mary [bed dscountad sand §1.00 for kst relundabis.
Baier. Box ZE%4. Prescoll AL BE302

EXTRA MOMEY Turn Spare Teme Hobby Inlo Money.
Repon Shows Haw. 5300 Postpald, Teson Sabkes. 54 Mator
Avers, Farmingdala, M. Y. 11735

MAKE PVC MIPE FURMITURE, Bagin predilabia home busk
reas wilhout expenence! Free report. JAM, T71PF Batile
Grownd, Washinglon 8604

ITE b pou earmed how %0 buibd yowr fofune,  Frea
Dwtads " Ash Dastributing. Box 241-F, Syracuse, Omo,
45779

BIG monay fasl. i your Rome |
$1.00. JLB Enderpnsss. AD 1,
(BOSS

supipity Bverythng, Dotmls
Box 3338, Medford, NJ

EARTHWORMS, LIVE BAIT

GOVERNMENT SURPLUSI-JEEPS-AUTOMOBILES-
Pickups-§25, 001-800,000-lems | Complate Drectory-How-Te-
Buy-Your Area-52.00 DISPOSAL, Box 392-M VALLEY
FORGE, PFENMEYLVAMUA 18487

BIG PROFITS FROM GOVERNMEMNT SURPLUS! Buy and
asall govamment surplus Sor huge profits! Compiste repon
swils how.  Inclsdes  direciory, case histories, 52,50,
Meadosiake Coporation, 25 Blenchard Dews, Box 487,
horthpor, MY 11 TES

JE-E-P-8, T-R-U-C-K-§ trom §30.00. Milions of Hams In
Giovarnemeat Supius. Typewrflers. Boals, Clolhing. Compiete
Dwectory On How And Wiers To Buy In Your Area - 52.00.
Burplus Bargans, Bow 9734, Holland, Mechigar 484323,

MOTORCYCLES — JEEPS - HELICOPTERS — AUTO-
MOBILES ., GOVEANMENT SURPLUS DIRECTORY —
MOMEYBACK GUARANTEE— How, whwa—35200. GS

Information, Deparment 112, Federd) Building, Boa 3313,
Spnngtid. Massachusetis 01101

GOVERMMENT SURPLUS. . . Mdlions of iterms (inctuding
Jmeps] . low as fe on dodar Mos! compiefe Direclory svail-
able — 5200 (guerantesd) DISPOSAL, Box 18107-AL,
WASHINGTON, DC 20038,

GOYERNMENT LAMDS FROM $7.50 ACRE] Homeslies,
farming. wacaticning. svestment! “Land Buyer's Guide™ plus
natcmwide  lislings 5200 Lands, Box 15107-AL,
Washingion, DC 20038

FREE Lagrature Aaise Fahworma, Crckels. Rad Wiggiens
— 1000 — 885 5000 — 542 50 Fostpmd with Fres Book
O Hosd did Winaig 10 Sedl Caned Freslwedrma, Plasia 04
31780

OF INTEREST TO ALL

MM FAM - Adastable Swireond, Battery. Homes, DMices,
54 88 Specialty Products. P.0O. Box 2529A, Delray, Plaride
3344

1882 Surplus Arry, Nawy store 84 pages itusirated catedog.
Send $2.00 MBEETN Clark, Dégd. J-12, Cricago, il
BOEST.

FAEE QOV'T. SURPFLUS Send §1, SASE . "Surphus”,
PO Box 45126, Allanta. GA 20050

“GOVERWMENT EURPLUS" JEEPS 530.001 BOU000
Bms! Completa Intormahon ¥ owr Area. LARGEST OFFICIAL
DIRECTORY. $2.00 (Guaramsod) Surplus (AZDS). 4820
Wissonsin Mothwest, WASHINGTOM, O, €. 20018

YOU CAN Win Bingo And Swespsiakes Conbests Conss-
tmndly' Frogg Indoemabon. Shaveco-PM12, Box 7665, Colorado
Springs, CO BFXL

AFRIC AN Wikilifp 1983 Calendars Arspeaded To You §10.
50, L.J. HiE, PO Box 20838, Kitwe, Zambia

15 1T True you cn buy jeopds bor 344 00 feough the LA
Giorvermiment? Gel the lacis todey! Call 312.742.1143 Ext
7133

LOANS BY MAIL

MUCLEAR ARMS FREEZE NOW! Bunper Stickst §1.
P.Q. Bos 120, Aoserdale. Wi 54974

CABH Loars—Bomow by mad up o $25.000! Approval
guararmesd! LTDHPM, Box 837, P! Louderdale, FL 33302,

FORTUME Guarantesd, §1.00. Refurdable Homecralt, inc.
Z350 WaTP. Denver, OO BOZ11,

BECOME WEALTHY! Miionare Peveals Phan Free
getaile: Traos Associpies 1 FRZIM, 25T NW B3 Avenus, Coral

Springs. FL 33065

GET RIGH in The BO'a. Valuabis FREE wnio .. . [ormuta usedd
by sel-made milkcnses Deenaico, PO Box 2584, Livermor,
Ca. 84550,

FTART Highprolil WnoleSaling Today'!Details: Chmasra
Co., 3458 Bh 51 Atlania, GA 30500

GAIN Fonancal irdepenidesse. i imeenlody. Sefing. Home-
work, Free Details Tekspex, D6 Hughas Hill, Shoey, PA
18555

WM A1 Blackack And Crap. Send 57000, Gand:, Bex B29,
Mukitteo, Wi SE2TS

OPPORTUNITY Seeapm Awprd Disappoanimani  Facts
about Moneymaling Ad Onby 51.00 and SASE Dpportunity
Irviritigiior, Al 1. Box 040, Hollywosd, MO 20638

HEW PROVEM Mothods Can Maka You & Mdlichaine in Just
& Shon Mgaths. Age Unimponan, Expenence Unnecessary.
Send $1.00 To: Midwast industres. PO Box 19604, MNew
Binghion, MM 55102

CLEAMER DEGREASER ALL PURPOSE Powdes, beo
Galions Concantrale, Sale, $# 75. Specafy Products, PO
Boa 25294, Dedray, Fiorida 3444

VACUUM Cleansry Discouat Proes  Mew' Ranbow
$349 05, Kirby, Fiter Oueen, Compect, Detats, ABC Yacusn
Warehouse, 7021 Burrat - PM. Austin, Texas TBTST

FREE Promounnal AlDiams, Concert Tokes. Shoreca, #ic
mformatcn Bary Publicetions. -477 82nd Streel Seookien
MY 11209

NOW, You can draw FREE . Compinie dolpls plus Brgt

Baky Rasse trodm Digney arfidl Brocs Mchityre - PREG. 3471
Cromengworth, Corona, CA B1T20 (T14) B53-T452

BORROW $25 000 “overmght.” Any Purpose. Keeg indefi-
nilaly! Frae Pepot! Swuciess Research. Boax 18735-AL
Ingimrapols, Indang 46218,

MOMNEY Froblems? Free Boch describes Loans, Cash,
Govemnmani Granls. Cther Daneifs. avaiabie 1o individuat.
Wie: Assooates. Bax B8-Ad, Brookhyn, Maw Yo 11235

BORADW FROM HOME! Any amount, any worltmehiia pur-
pose, within 30 days. Compelitve Rales. Also, you can sarn
sulbatantal income as o Money Agenl. Mo Expargnce— Cam
Haours. Mational W masis mvery wity Dossible. Mo
Gimmicka! Free Detata: DFC, Degt. 10-C-12, 1145 Reteraoir
#wanue. Cranston, Ahode ksland 02920

MONEY Managermard-reduce Debis, intrease Sivings
FREE Detavs. . . Tobys Assoustes 2318 Second dwe. 595
13, Geate, Wash, 88121

BORROW §100-5100,000! instard Reply! Mo Co-signens!
Rushy, Siampsd Emnvelops! Finencal Box  S487P),
Richardgon, TH 75060

FREE Cataiog. Send Seil Addressed Stamped Emesiope
Toxas Twin, Drawer 1028-4, La Porte, Tesss 77571

CRAEDIT CARDE! Fost susy! Guaranised® Ae-ssiabish
bad credd, Fras nlormation, Call Natonal Credil Sennces ol
fred 24 hours. 1-B00-227-3300 exiensacn 5O (Calilormss
regksents 1-800- 7920800 extangnn S,

STOP GMONING, Send 57.00 Hareey Industres. T34
kodh indana, Chlaboma Ciy. Oxla. T3106

FREE weoma! Secred sheps ravedl how yow Can Dormow
money. re-nves! i for easy 5800 o mome yearly' CAM
Sancces. 3028-PAE2 ‘West Carol, Phoan, Arizona 85001

MOMEY! You Can EARN 350. PER HOUR. Easy Step By
Step Carpel And Lingieum Repair Guade, Repair Bum Holes,
Bubbles, Seams ard Mone. Serd 5305  Nothwest
Erwprises. Box 8062, Yemma, WA S8807

HEW - BIG MOMEY, Bas! Information $3.00. JFJ. 9165
Wincant, Bloominghon, MM 55431

SECRET Metod Presiige. Profs Fres Detads SOMCO,
2800 Tmemons B, Midwes! City, OK 73110

FREE CATALOG! Prvacy drvorocy, smpioymand, credi
probiems? Cuwe bogks have e soubons. Wrle o Eden
Prass. 11623 Slater, Boa B10-P0, Fouwntasin Yalley, Ca
BET0E

DO YOUR KNOW & your chidren s shoas reslly 1 propsy?
Experanced fiter saplaina agsy-10-iearn il check protedurs
Guarariesd. 8300 TLC. Bes BE R 4 Qla Hardng Fd,
Franklin, Th 37004

CREDIT PROEBLEMS! Bag Credd, No Credit, Bankniptcy.
Judgerant, Lin, Dworce, Inctme, Keemng You From Getting
Cradit Carge? WE CAN MELP! FREE Deiails; Froancia
Conguttand. Depl 102 Box 250, Boston, Mass. 02122

168 POPULAR MECHANICS

FREE cataiog of Compisle Sunival Wiklermess
and Kits. Rpdico, 144 East . Durango, GO 81301

BUYING Frst. Second . Deags Of Trust, Con-

Tact. Aaywhare In US4, Lewis Hamifon. A1, Paimer, Taxas
TEAE2.

CREDT RIBKET Solve credil pritiems reganiiess of youw
Pasd hEbory. At Ml Ar] flobive Major cradil cards in tme by
halidays, Servica charge onty $14.95. GSWP, PO Baw 731,
Millcurn, Naw Jorsey 07041

SLOANEE On Sgnature - To 5100000 ! Any purposa
Winze: Elibe, Bax 454P, Lyribrook, Mow York 11563,
DIYORCE

WINNING  Inlormation,  $1.00 MEN'S RIGHTS
ABBOCLATION, 1858, Fores! Lake, MN 550250189

AVOID DIVORCE Answars Mow 53.00, Tonysay. 3050
Utea, Jmckson, ME 30209
PERSOMAL

HOW To Mick The Smoking Habt, $4.00 Bemand's
Publicators, P.O. Box IGEPM, Fedon, Delgwene 15543

iContinusd on next paga)




FERSONAL

e Hrasm

MAME BRANDS at giscouni pices LeBarron Company
RO? Washengion Stresl, Sarminga Spnngs, MUY 12068

DATING SERVICE -How i star and operate, fr, profiable
&nd a5 unbabeveble aducafon abow poople  Complete
Instruchons Bnd sample forms $25.00. J. Weddla, Bax 26158
Tucson, Arizona, B5726

FORMULAS, PLANS, ETC.

10,000 Formulas 900pgs Hard Cover §14.85 & £1.95 Post
age. Fomulas, PO Bo 100.003 F1. Laudardale, FL 33310

FIMANCE YOUR DREAME wih Government and Founda-
o Grants. Froo Dweinils, TOU-FR1Z, 432 PCH, Harmosa
Beach, Caklonua B0254

BOLE Cuestions answered. Stamped enalope. Bylon,
TTET Bantler, Datrort, Machgan 48219

COLLEGE DEGREES BY MAIL. Aanawned Linwesfies
offer fulty-scoredited Bachaiors, Masters, PH.O 3 Frgup
revealing detals. Courmshng, Boa 317-MP-12. Tusin
Californa #2680

ANY FORMULA 51000 Catalpg 5 00_J Bedoet. Box 568
Chicagn S0690

BINPLE FORMULAS Org & Twd Ingresants. Moy
Precncal Uses S3.00, Kaysi, Box 75, Sahabury Ml WY
1REIT

MONEYMAKIMG CHEMICAL FORMULAS — THOU-
SANDS! CATALOG 52.00 (REFUNDABLE): Gwas Box
192, Brookhsd. Wiscorgn 5300840193

UNIVERSITY DEGREES BY BPECIAL EVALUATION o
EXISTING Job Esxpenence, Educabon Achewement Fast
Inexpanseve. Call (614-863.1781), Or Write: Boa 13151-T12
Coluentius, OH 43213

REMAILING SERVICE

CALIFORMLL REMAILS: 51 00 pach. Dewmed, Bos 1532
P, Santa Ara, Ca 82702

COMFIDENTIAL M2 Recaiving Forwarding, Mail Dnop,
Bos 18036PM, Ortando, FL 32880

PANVATE ADDRESS. Deperdable. Frofesspnal Mad
Forwarding, Bos 5614 Wefon. Mass 02186

SASKATCHEWAN Apmakng. Comrad, Box 101, Foam
Laks, Saskaichewan, Candda S0& 1AD

UNLISTED ADDRESS. Dwscrest and confdential. Remad
31.00 Sengle Mail Forwardng Sernce. BOS0 5 Man.
Housion. Texas 77025

MAKE QUR ADDRESS . . . YOURS! [Dedads: SASE.)
WORLDWIDE, 253PE Orakes. 'Walls, Muirsg 4000

REMAILING 202, Forwanfng §16.00 yaarfy. Economail”
Box 541, Ephvata. Washinglon B8823

MEZICO recenwg lorwaring dependabie %100 each
$5.00 monthly. Boe 2-28Y, Guaddlagars Jadsss.

FAST, DESCREET, Retable, 31,00, W.T Asaciules, F 3
Box 16841 San Anonsg, Texas TE216

MISCELLANEDOUS

FREE RECORDS, LF's, Fromotonal Albums, Free Detads
Muzi, BSS-PRA 2 Maim, Spingliesd, Mass, 01105

TELEPHONE SUPERMARKET! Al Phones and Accesso-
ries, lnated Yoursell & Save $55 - FREE CATALOG. The
Phone Cormpary, Dept. 1301, 1472 Odastad Drve, Aedwend
City, O 94063

PHOTO ID, Sealed in plastc. Al slales provinces 24-
hours. GUARANTEED, Serd $8.00 12 570.00), photo, namuo.
Bodress. Peighl, weghl, haur, eyes. ethdale. CARDINAL
2071-48 Emerson, Jacksondla, Flonda X220T

PHOTO IDENTIFICATION CARDS . . - Certicaies |
GUARANTEED! Samplad 262 . Basoco, Bor ME1-PM-A2
Provdence, Rl 02808

ORMAMENTAL Iron Designs. Book of 1600 beaulilul prac-
lcal doggns Mor ramngs, ooturmns. atc. Free Litarature
Cunningnam, Box 20005, Sall Lake Ciry. Utah 841 20-0005 —
— {3881 South X200 Wesr)

COLLEGE STUDENTS!—Mmgwove your grades! — Fe-
samTh catalog— 306 10278 lopcs— Fush §1.00—
Fessarch, Box 259M8K. Los Angales, 90035 (213 47T
BE2E.

POKER WINMINGS Export tells hiw, Ledrn oppongnis mis-
tmMes. Send 52500 O Teymior, 31H  Park  Swteel
HsCharsack. Mev Jarsey DTG0

SPECIAL SERVICES

INFORMATION ©On amyihng  Fermguson  Research
Specalsls. 80-1% Woodsige, Woodside New York V1377

HOW TO MAKE MOMEY THROUGH CLASSIFIED AD-
VERTISIMG. Bookied shows yon Mo 1 LaA pous o Busi-
ness with Classded Agverhng OMLY $7.00 FOR BOO0K-
LET — (3200 couptn refendasle sth Lrsl ondery, HE
KAPPEL POPULAR MECHANICS, DEPT. PMC1Z, 224
WEET S7TH 57, NEW YORK, N¥ 10013

HERBS

PURE HERBS From Hislory B Folrloie Write lor FREE
Bogk. “Common Harbs lor Commren linessss ~ Estes FMC
Mma, Gearga 31590

BETTER HEALTH

WEIGHT WATCHERS Expen Tos an Asdactan ard Fa
rss, Recipes, Beauty hints, Advwe, interaseng, Indprmatn
and Enjoyale, Sanslacton Guaranend. Send 55 55 o J, W
Chaglife. Depl. PMO, Carirl W 52542

STOP . EMOMING - FOREVERI!-FREE Dotads. Ram
Cannon. ATDEPK Markwel, Bathany DR 73008

00 FAVORITE GERMANM RECIPES Send 3400 TO:
RECIPES Box 180, B Fover, Minn. 55330
TFIVE Sarnana & Crness Recpas HEp Tou Lot TiRghe.
$2 50, Pater Doantal irports. PO, Bon 413571, 51, Petersbueg,
FL 33710

DELIGHT FAMILY—IMPAESS GUESTS Hokday Rec:
pes. 5200 BASE Debcacss, 424 Lymingion, Sevemapark,
MO 2114E
“FEXAS Chik— Crihor Easy PBcipes - 5300 - F + L Co.. Boa
5093, Aliandea, VA 22305
“HECAET Supor Pe Fucipe, Compliments gualanise.
Plastic recpe Severs 31,00, Send 52,00 & SASE, Mashville
Fiaw's, Bax 380, Monterey Park, CA 81754

BARBEQUE Sauce Cunng Country Ham. Lincle dme
Secet, Eagy Delcwous Fecipes. B100. im Marshak  Box
60492 Hastwile TM 37206
“BEER BRAEAD - Casy. Ouwch. Dedcous Aecpe 5200,
Hann, 7910 Crossmads Drve, &oe, BM.. N Charestsn, South
Cartkna 23405

MOME Finesl ESpagheth Sauce. Lasagre Cacciaiom.
$200 Danby P.O. Box 28098 Spokas Wash DIZIE-
HOGE

WINEMAKING, BEERMAKING &
OTHER RECIPES

HOME AREWING FOR AMERICANS. Dawnd Miler. 1981
Bitter of 115 bold Lavishly dlustrated Chapters: nbroduction,
comemarcial and dmaiteyr Briseng; basie egupment loe homa
brawmn brewong ingrechenls, exlibct beers, eguepment for
grae bl Migaing swsed wor o grasn mal; making betar
war hoiling), larmantatan: bofilng, aging ard sendng. lagar
edrs. ahpy. problems. the brewver 5 calandar, Uisohd appan-
HusE 0 T Deending. DOCKTETS: mail order sowses inULS A,
ard Canada: sguvalent Amarican-8nlish wiights ang med-
Sires. giossary of terms: indax 57.50. See ddress bedow.
FIRST STEPS |N WINEMAKING. C_1.J. Bocry. Marly beed mil-
Ron oogres Saed Enfanped up-daled 1882 ediicn Month by
il guide 1o wanamaking inchading cder, parry and masd].
n your homa Cwver 150 sacipes. A very complale work
$10 00 Bofh tooks grant Mdaya’ bl mabem privileges. Prapay
oy WISA, MasterCiand, choch of money onder Pendragon
House Inc.. 28090 Josaph Avecue. Campbell, CA 35008,

SMONERS Keep Your Lurgn Cear Elfectvs ingrpesong
Inlgnomator §3 00, Mobimgen, Bos 14, Stares B Doser s,
Omtang. Canada M3 273

FITMESS-NUTRITION Made Simple' INEXPENSIVE!
Graal plan for LIFETIME Fitness asd MNidrihen’ Serd 54 98 1o
Berco Evterpeises, Box JGET-PA N Fr Myers. FL 33900

SLIPPED DISC - Noo-Surpcal, Hospiad Out-paben irpal
ment « #)% Successhd - Comgisla detats Send 5200
Hodgiine, PO Box 2937 Dairay Beach Fa 33443

FOR THE HOME

BUTCHER BLOCK KITCHEM TABLE. Bund this lg-timi
onopoiAf beoes far pou Rime, Phamcapy of plang gvalatie ion
5125 Serd order to. POPULAR WECHAMICS, Dep.
PWMC1Z Ban 1014, RAaga Ciy Stacon, Mew Yo NY
o

GARDENING & LAWN CARE

AMAZING MEW HYDROPOMIC home planter growms 400
pladals anually, TOME QUltoors, Seguare Mol aned. Pannas
per plare. Builg yoursed. Puans 57 53, wilormahaon 5100
Agblecoa, Box 913 Tomban, Tex TTHTS

EXPREESE Your Hosplaety. Save Mongy . 5 00, Lquor re-
ipes. Peachires, Box 6085, Rockiord, I 81125

WINEMAKERS-Bpermaners. Free ilusiroted calalog o
supphos  Semples, Bax 12278A, Minneapolia. Minnescla
554120276

WIHEMARING-BEERMARING-GASOHOL. Free Supply
Cataiog Yeast Egupmen. Contingnial. Box S8016-PM.
Indianapolis. ind. 46268

CAD TIMER'S HOME BREW 4 Day Recps Ingredisnts
From Grocery Séores. B3.00. TO: Box 526, Swest Homa, OF
47386

MAKE QUALITY BEER, Wire, Free Calgng. wilags Shone,
Box C-51FM. Weslport. MA 02790

WINEM AK Frea log—
Seevce— Large Selsctan’ Kraua, Boa TRSO0-L Inceperdence.
Migsaun G053,

BEERLOVERS! Drew AMBHCER A0 CulOQean e Loem-
plete ki Equiprmant. Supgies. FREE delads. Duare Imports.
g Departmant P, PO Box 433, Harshey, PA 17033
T BEERA LOVERS — Drew yDur own. UeIciows! nespensva)
Frar Catalog Boer Gapr. Bor 25093M, Lansing. Mchogan
48904

FREE BEERAMANING BOOK Fius Ewug Fines Equip-
mand, ingrecients. Fully Guararesd 5P, Box TE4:-M. Chapsl
Hill, NC 27574

FLOWERS, PLANTS, & NURSERY
SUPPLIES

LEARN L & hame, Frep booaat Lifebrme
Carear Schools, Dept. 8:18, 2251 Barry Avanue. Los Angoles,
Calilarma 90064

FLY A& UFO! The UFD Kaa aciually Spirs as ( Fhes. Loaks
Sgrtling tam 8 Frpng Sauser, very eye caiching, Eeng ADpaar-
#ice. 38,50 Postpaid. Box 20712, Seate. 'Wa §810F

WANTED MISCELLANEOUS

GOLD, Siver, Platinem, Mertury, Tamalum santed. Ofes
pasayed Froo circular mm Temnal PO Box 181
Norecod, s GR06E2.

SCAAP BILWER CONTACTS, FORKLIFT CONTACTS,
Sawar Scider. Sterling. Goid Plated. Fobert Lesroran. 652
Myt 50, Elzabein. MU 0702

RECIPES, COOKING, ETC.

AUTHENTIC SPAGHETTI SAUCE with meaioalls Famiby
recipe. 5200 Aondel Enepnses Dept B 25232 Chenay
Drve. Verela, DR 97487

KICK IN THE REAR CHILI Agcpe 52 00 SASE Kick, Bos
31156 Independence. Ohio 4413°

BEST MEAT LOAF. Dvignal Reape. §1.00 SASE. Ban 241
Lyradonmiiie, W enmaa) 5851

GHANDMA'S nomenass Delcoud Chaoren Soun Reces
Ang Otners 5200 Box 206 5TH L. Wiinpey, Canada AIH
azs

HEARING AIDS

HUGE SAVINGS Elrnanales Dol Mars Frae Tl Bat-
tenes Wholeaale. Terms foranged. Tad Tol Fres 1-800-323-
1212 Or Wi Lioyds-PMC. Roceiord, 1L 62110

MAIL DRADER buyryg saves hatl on beanng sids. Monih s
tnal Ao Comgany Inc. Bax 364, Brogepor. OH 4312

HIEE HEARING AID CATALDG « Save '+ by maid’ Wrie:
wors”, 3530-PW12. Langdon, Sepulveda, Calilgrig
B340 NOT sakd in Cablomia.

FREE Hearing Aid Calalog. Huge Savings. No Ssiergman

Will Call, Try Before ¥ ow buy! Rhodes. Dept 1325 Brookpor?,
I 62910

HEALTHY. EASY - 50 NATURALLY SWEETEMWED
DESEAT RECIPES WITHOUT SUGAR. 3300 Esssile
Darnall, PO Box 20307 San Dega. CA 92120

SOURDDUGH recyses lor sians:, basuls, and hoicases
S1.00. Sourdough PO Bow 163154 San Anbonic. TX
b=l

COFFEE Reopes, 25 Greaf Ores, 3100 Colles, 1012
Harard, Katamazos, Mchugan 49001

DELIKCIOUSE, nomemade sausige Aecpe 5250 Fame
Entarprisss. 3600 Hall, 51 Lous, WO 63116

BOMELESS Puodied Pike Renpe 52 00 SASE | Peterson

TEAE Bryrmpwe Chicago. G063

FREE ENCYCLOPEDIA Wingmakng, Bearmaking. Sup-
plas, Egupment tngrecients. Wyrmoa, P.O. Box PMT484,
Aochatiar, NY 186615

WINEMAKERS-BEERMAKERS Frosh Siocks. Fasl Sar
wicy, Froe Catalog, O/Brea’s, Boot 2840, Wayne, IL 80184

CLD THE BEER RECIPES Salislacton Guarantend 52 G0
0.) Cosnés, P.O. Box 132, Irge Mogntain, Mich. 48801

Bpe. 51,00, Fox's. Dena Circke I 1,
Box 56, Shengan, Ancansas 72150
Whiskay, Coin Videa, Alchobsl
Hometwewing Marual, $2.00 (rofundablel, Gourmay, 723
Dhaston, Phdadeiphia. Pa 18111,

BREAKTHROUGH! Mate Super Wine, 32 50 Gaklion, Fast,
Full Sirength. Egsy Instruchons. Rush $2.00, Chateau. Suite
232, 8155 Park Aopd, Rchmong, BC WEY 300

FAEE DECAMAKING CATALOG, Lowas) prces. HBI. Box
154 Haslalt Machegan 46840

BEERMAKERS ONLYI Froe Caralog Newsletier, Wiliam s,
B 4B, Dmkland, Cahlomig SaB0d

BURGLAR ALARMS & HOME
PROTECTION

DOOR BURGLAR ALARM Pewcing Sound, Secarty
Chan, Easdy Instalied. Bamorios. $5.95, Spacialty Products,
F.0. Bown 25208, Dairay, Frords 33444

T HATIONALLY awartod turgiary pravantan ropon Caper
Uiy coitng it or nothang, liestristed. 52000, Cafaboa Press,
Bax 1532, Richmond, disna 47374
“WARD OFF BURGLARS vinyl Decal Feads ~Waming -
Prolected by Electromic Autormalhc Alarm Sywiem”™ §1.00 M
Soncrant, 15477 Parkwood, Monros, Mech 46181

DECEMBER 1582 165



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

We ate suthornored hguidators &8 cofmumer prod
s thal idsdl b Gueckly Sokf &1 S3CHNCE piCES b
tause ol a varety ol reasons, wih ss
Diwgrprodudg tson laxt yoar s models | economic
recESEIOn . bankruplcy . PN Clesngs | order
cancollatmns BACH LS COmpatition finan
cial geablame dHacontinmed hines, atc

I yow Bnow ol any compaiyy with sasrplae el
ren thal st be llquidated for immediaie cash, call
ws Toll Fres: 1 800 328 08058 Only producis in
partect aperalsng condmion will be consadarad. Wa
will pay you & finder's fee bosed on 8 percontage of
1 tinal sales agroarment. [ OMicers. salos agenis of
Tirma with ligisdsteens sre fol eligitde for lee.)

MUST LIQUIDATE

FAR BELOW DEALER COST!
86% Efficient Catalytic

WOOD STOVE

FACTORY NEW! FACTORY PERFECT!

First it burns wood.

Then it burns smoke!

The Catalytic Energizer System is the key to
a hotter and cleaner burning wood stove!

Crue 1o @ distributor bankruptoy, C.0 M. B Co has obtained
@ limited supply of these Catalythe Wood Stovies and iz now
liquidating them at 8 fantastic low prics!

Thig iz trully the stove of the future. Becausa it burns all weood
|even inaxpansioe soft and mildly seasoned wood) mora atti-
crantly, this catalytic wood stove virtually eliminates creo-
sote and reducas air pollution. Standard airtight wood stoves
bring on a dangerous problem: black, smoky and highly Aam-
mahle crecsote. Mow coating the chimneys of woodburning
Amarica in record amounts, croosoto has abeady caused
many dangw\‘:u; chamiray fires

But this catalytie wood stove heips solve that problam! It
actually burns about 90% of the black, sticky creosote nor-
mally found m wood smoke, producing sxtra heat and keep-
ing your chimney amarningly cloan and safa

With the catalytic combustion system, you also burn up most
of the poliuting particulate emissions, giving you svan mare
heat value, What you'll send up your chimney will be
mostly carbon diouide (what you narmally exhale} and
watar. No other wood stove olers the kind of proven
efficioncy you got with a catalytic woodburning stove. in
fact, the efficrencies you'll get with this stove are uswally
fownd anly in the latest ol and gas furnaces
Construction: Doubde wall steel body with black porcedain
enamaled doors and side heat shields. Heat risistant Ceram
glasd doors allow view of fire. YWood handles. Removable ash
pan and cast won wood grata  With camplets instractione

Get 15% to 25% more heating eficiency than with a standard woodburning stove!
Catalytic wood stoves use less wood to produce more heat! ,
Manufacturer’s

An inside look at the catalytic wood stove: | *SPECIFICATIONS » Suggested Retail

The catalvic combiustos s Lnmitoeeng Poat Lecandary Chaimbas Crvrwnpscne JH W 30 W 2390
m

hag® ARAETATLNY  CEd Wi .-'"'f i bl 448 i
haneyoemb. oovered wiih a | H"“ s
this Tdm ol pracwuE e won dliarmeiur

colelysis This catabys) inw T || -" T == Flus Mgt 1o botions af Nus 15

with High Volume Blower
. . . to boost heat circulation,

-]

::.;:I:m:‘i::::nr'::,;" Illl1l:1r|: |—1- . | Chitle e oguining 14" w2
il VEODF oo pbsonat SO0 F i r""""’ Docr giass sien Hwyas 12 n
S T PTG} WA s B ‘:""“"'""““ CT = Bypasn | Doce glase type o il arid UUT THEY GO AT ONLY:

| Dhampas

! Glas i ™ ylmis cwramic
Dines E:'I-'IE;: . £ P ] Lt Cetalytic combustor .l‘I‘BEIb F rafed
1 L gy sire capaiiny 247

; |’r Firn bo sidm VD e 25NTW

= il -_::\"‘\ Baernipima B i 10 Mowrs

'. =1 1] Hualng capatity 10000 eu, M

i I'\:Eil/‘l Ay heat puipul G000 BTU . hr

LETHRE T, T T Civa T

G Baluiy sppravals Tosted 1o UL

aw fian ysd
Thin coodRrarnm conirol iy
i Team hath privwary smd
wppndary & Cconticla (o
menp Gl e gl Tasd fabuage
nar jerfecs M hgh s
B firmn The ggees el cher
phas- henarth i ket mane
Rkl w - Eatety fowiune
amigresd 1o i gl
i Gimabon i ocasn the
fiug wyubam Becoemm

LTS P ] a waridar s by Gas snd Mechanacal
I IE ar ek ! Labivatones  1CBO labad ?:‘l:‘q'l:: D::11‘?-5‘1?-”:1’213““4?9?@ E:.;:!:::Il::;l
el e R R i i i
#’_'rc. Credit card customars ? }..,_..,m, C.OM.B. Co. / authones Lguidetors Deps. B-BE3-33237
rh:..‘ can order by phione i | SBED Wayrata Boulevard - Minnsapolis, Minneaots 55336
hx Sl e o] Stowenl mt SREH 00 woch. | vl pory abhippnig chaeg fo driver apon deliveny.
TRk T'n“'Fr“-:- 1‘m“m 3 I [ENI5EY 4 5 wonky dobivery  Add 2 3 weehs awira il pasd by chock. Sorry, no .0 0 osdars |
\wt i busy signal., or altor businass hours, or I My ehseh or Faonsy e is sncbossd iMinnesota resadeniy #0d B% stote sales 18|
\‘";‘:p- it in Minnesota, call 1-800-228-2606 | Chargo 1a ry MasierCand ViSh Armerman Exprew 1 Drimers Clul
= 24 hours a day. 7 days a wesk ;Eqm!_: | Account Mo E upsren
PLEASE PRINT CLEARLY
| S _
M B | et
] | Ciny
Sate e Phona
ONE OF THE NATION'S LARGEST AUTHORIZED MAIL ]

ORDER LIQUIDATORS OF CONSUMER PRODUCTS f1gn here

Adidad Flonits Cuaveemed 07 (Fuch Cantesr s 00 i1 nemmally deleos 10 y0ur Poeiig, iC iknds & Aota with
BRSO WAYZATA BLVD MINNEAPOLIS MN 55426 vhiss codar, stating address of nasreyl stee, frisng of fruck lermsins] whsrs we C3n ship




# 5 X -_I W K
R e e f e
SR N

Mazda B2000 Sundowner. Todays lowest-priced truck
is also todays best truck value.

1983 Mazda

B2000 Sundowner $57‘95 -

It's not hard to find a low-
priced truck these days. The
troubleis, mostof them don't have
the features you're looking for. el
On the other hand, consider Stindand featteres include S-speed operderoe
the Mazda B2000 Sundowner— ariid 5_}-_1‘1' t‘{ _E.n:l‘ F;nf;ﬂi 5 J.-rlrf: ;'r :: uﬂ ET:F:HH
thE' EG'NE'St- " mﬂkm o 1'-':I_.|'{" S or LATESHHLE Sodioey I g
America. Its price alone makes it k-i Jj
rT—

r

T
worth looking at. But when you
also realize how well-equipped it
is, it's almost irresistible.
For example, the B2000 is
riced below Toyota’s and

tsun’s economy trucks. Yet it
comes with many standard fea-
tures they don’t even offer.
These features include
overdrive, steel-belted

radials, full ca
glass, trip odometer, intermit-
tent windshield wipers, swing-
out side vent windows, dual

5-
rpeting, tinted J R =
Handsprmely appointed fntesior includes
fuli mr}wm‘g and thirve-passenger seal
detailedd in Pextured vinyl.

door armrests, and more.
The B2000 also has wider
wheels, a longer bed, a larger
gas tank, and gets better fuel
economy.
Further- 3
more, the
B200O is built to haul a heavy
payload of 1400 pounds. Its body
and frame are strong, and so is
its 2-litre overhead cam engine.
If you're looking for an econ-
omy pickup, you'll appreciate
the astonishing value of the
Mazda B2000 Sundowner. With
its long list of standard features
and superb gas mileage, today’s
lowest-priced truck is more than
inexpensive. Much more.
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- The more you look,
the more you like.
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*Manufacturers suggested retail price for B2000 Shortbed. Actual price set by deales. Taxes, license, freight, options and other dealer charges extra. Price may
change without notice, Comparisons based on 82 infermation. For '83 they may vary, a8 may availability of vebicles with specifiz features. *“EPA estimates for
comparison. Yourmileage may vary with trip length. speed and weather. Highway mileage will probably be Jess. Catif. 36 Est, hwy. mpg; I8 Est mpg




11 mg. .09 mg. cicatine e per cigarette, FTC Report DEC. 81
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Warming: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.



