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America’s best-selling
pickups: Ford.

Big Ford Pickups are America’s
best sellers year after year”*
85 power choices for the full-size
F-Series include high-torque V-85

big as 7.5L and mighty 6.9L diesel.

For ‘85, Ford puts
real power in the hands
of America’s pickup
owners. Power that
means quick response,
easy hauling, extra work
output—and extra fun.

ghves you 45 more
horsepower than Chewvys |
rnid-size V-8! And every
Ford engine from stan-
dard 4.9L Six up leads its
nearest competitors in
load-moving torque.

?D'Ll EE-'[ a '-.?-:'..- ~ i Big Ford
choice of five | ~% Payloads.
engines, includ-_ 2. 2887 = a¥ The trend
ing husky 6.9L 5';:‘ A1 ;‘m -“W’ i | today is to use
diesel-the 7 Lf‘ ,,i pu:kups for bigger,
most powerful ey / ' harder hauls. Ford has
in any pickup, + the power you need. And
Fords 5.8L High Output the payload—up to

V-8B with 4-barrel carb 5,730 [b. worth. Plus the

"My Ford Pickup & Me”

ability to tow trailer loads
big as 12,500 Ib. when

properly equipped.
Nobody else gives
you so many pickups to

pick fromn. Roomy Regular
Cab models. Exclusive

SuperCab with fold-

~_ing rear bench seat

.

ﬂplmn Or 4- dmr Crw.r

Cab, now with single or
dual rear wheels,

Built Ford tough.
These big Fords all

come with 2-wheel drive.

Or as 4x4s with unique

independent front
suspension.

And they all come
tough—Ford tough, from
exclusive Twin-I-Beamn
up front to galvanized
double-wall box in back.

Quality is Job 1.

This isn't just a
phrase. Its a commitment
to total quality, which
begins with the design
and engineering of our
trucks and continues
through the life of the
product. And the cornmit-

ment continues for 1985.

| Ford is determnined to

build the finest trucks in
the world.

Lifetime Service

Guarantee.

As part of Ford
Motor Companys com-
mitrment to your total
satisfaction, participating
Ford Dealers stand behind
their work, in writing, with
a Lifetime Service Guar-
antee. No other car com-
panies’ dealers, foreign
or domestic, offer this kind
of security Nobody
See your participating
Ford Dealer for details.

*Haned on letes available regtistration data
Hopional: not avallable in California o

with marual transmisssion. Homsepower

hased on SAE Standard J1 3449







Built to take it.
All

Ford Club Wagons out-power,
out-tow, out-room any other
wagons. And for ‘85, they give you
peak performance in your
choice of high-output engines—
both gas and diesel.

Heres where you wagon. Included: husky

Dodge or Chevy.
They're built to take it. (

“QOut-front” comfort.

Ford's out-front
design gives you exira
room plus easy walk-
through to the rear. Power
steering is standard.
Options include speed
control/tilt wheel...and

This isn't just a
phrase. Its a commitment

find all the room and pow- 6.9 diesel, the most new power door locks/ to total quality, which
er thats missing in todays  powerful in its class. windows. begins with the design
smmall minivan wagons. Plus Ford’s 5.8L High Vi il and engineering of our
Ford Club Wagons Output V-8 with Y AR trucks and continues
give you the true luxury of ~ 4-barrel carb®... s a L Captains Chairs through the life of the
spacious design. No other and 27% more "“.»-ﬁi,‘x Ty == b fond. Plas pfFHiUE‘t. And the com-
wagons, big or small. pro- horsepower AR T . |,y HB TG rmitment continues for
gons, oig P « SRR L2 4¥  rear bench seals : ;
vide so much usable than ChE.‘V‘." . _JJ&-_”::*- <5‘}¢k4'-_'.m1-'.--'§l- _r,‘,.:. Atk anilele. 1935 Ford is determined
space—for people and/or  can offer you, 5% ! g remu?r'e feature o Sulid the finest trucks
cargo. You can seat up to M Jride - for ittaaed in the world.
12 in roomy comfort Tops fortowing. = cargo space and Lifetime Service
(15 in Super Wagon) Only Ford Clubs flexibility of use. Guarantee.
More power to you. have strong body-on- For a wagon thats great As part of Ford
What a power choice frame construction. Thats  for everything from Motor Companys com-
you get! Five engines, why they can be equipped family use to recreation mitment to your total
from biggest standard Six  to tow up to 10,000 Ib. to van pooling—join satisfaction, participating
to the biggest V-8 in any ~much more than the Club! Ford Dealers stand behind

their work, in writing, with
a Lifetime Service Guar-
antee, No other car com-
panies dealers, foreign

or domestic, offer this
kind of security. Nobody.
See your participating
Ford Dealer for details,

*ptional: nol available in Califormia
o with manual fransrmession
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John Deere Chain Saws g}i}t{e you time for
the more important things in life.

. We think that sawing logs should be as little work
as possible. So our chain saws are built accordingly.

T&i{ bite right into logs and glide through even the
toughest wood, They re easy to hold, and comfortable, so you
don't end up with blisters. They absorb shock and vibration,
s0 you don't have to.

; We have 10 chain saws to handle manﬁ' different
kinds of cutting jobs, from 27.9 to 78.6 cc’s, with guidebars
from 10 to 27 inches. :

But most important, John Deere chain saws are made
to help you make short work of a lot of work.

= And when you use the John Deere Revolving Charge
Lardsl}r{ buy your new chain saw, we'll give you 90 days same
as cash.

Nothing Runs Like a Deere’

o Ihe mame of the dealer neamest you, o & free folden, call 18004475126 nidl
16796 5
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1. Full-size interior with enough room
to seat six full-size adults.

2. Reclining front scats with finely
woven cloth seating surfaces.

3. Luxurious, deep cut-pile carpeting.

4. AM/FM sterco radio with 4 speakers
for full, rich sound reproduction
( may be deleted for credit ),

5. An clectric clock with the precise
accuracy of quartz movement.

6. Sound insulation that’s so effective,
it's called Super Luxury

7. Careful attention to detail like
carpeted lower door sections and

conveniently located courtesy lights.

8. Carpeted, deep-well trunk, with low
lift-over access. 1E's so roomy that no
car s0ld in America has one larger.

A table of

9. Standard padded rear half vinyl roof
with brushed aluminum wrapover
molding for an elegant appearance.
Optional Brougham roof treatment
shown.

. 3.0 liter V-8 engine with electronic
fuel injection. Because, after all, it
takes more than comfort and good
looks to make a luxury car luxurious.
Automatic Overdrive transmission
that reduces engine wear by lower-
ing engine RPMs at highway speeds.
Solid body-on-frame construction
for a secure, stable ride.

Full coil suspension system that
soaks up minor imperfections in the
road's surface.

14. New gas-filled shock absorbers for
the smoothest riding LTD Crown
Victoria to date.




ontents.

15. Standard, steel-belted radial, white-
wall tires, for sure-footed traction
and low rolling resistance.

16. An optional automatic load leveling
suspension that with the trailer
towing package keeps LTD Crown
Victoria riding smooth and level
whether yvou're towing 5,000
pounds, or just carrying luggage,

17. The option of speed control for
reduced fatigue on long trips.

18. The comfort and convenience of

optional pivoting front vent windows,

19, « Iptional power windows with a
lock-out switch for added
CONVENICNCe.

20, Available automatic climare control
ter keep your environment 4s vou
like it

21. Optional G-way power scat adjust-
ments for the most comfortable
seating position possible,

22, Available tilt steering wheel for great
comfort and easy ingress and egress

23. The security of your participating
Ford Dealers Free Lifetime Service
Guarantee. See your dealer for
details.

24. The dedication to quality and crafts-
manship. At Ford, "Quality is Job 1.

25. The comfort of knowing you'rc
driving one of the most luxurious
Fords ever built

Have vou driven a Ford... lately?
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LETTERS

TO THE EDITOR

————————————————————————

Mass-made model

I made a bunch of model racers from
your excellemt plans (4 Great Play-
things To Make For Youngsters, page
118, May ‘81). | made one change,
however. Instead of the plastic canopy,
I hollowed out the cockpit 5o my sons
could fit in their toy figures, as you can
see in the photo (right),

The racers are simple to make, can
be mass-produced quickly and make
great Christmas presents. All the kids
love playi{}gi with them. Thanks.

. RODDY ). GLOVER
CONCORD, CALIF

Thanks for the phota. The lifelike
driver does add a nice touch. For others

who may be interested, photocopies of
the racer plans are available for $1
postpaid from Popular Mechanics, Box
1014, Radio City Station. New York,
N.Y. 10101.

Mystery solved

Thank you for clearing up the mystery
of the missing Snow Cruiser {Letters,
page 8, Aug. ‘84). | saw this monster in
1940 as it was being driven across Ohio
from the Goodyear factory in Akron.
I've often wondered what happened to
it, Now [ know.
EUGENE GUNSETT
CONVIOY. OHIO

Wrong-way froe
In your article Jimmy Carter, Cralis-
man (page 73, Aug, '84), you said in a
caption under a picture that "With a
froe, the tree trunk is cut into sections.”’
I'm sure Mr. Carter knows that a froe is
used only to split wood, not crosscut it,
but apparently your caption writer
doesn’'t
HICHARID 1. WICHOLS
JACKSONVILLE. FLA

You're right; the mistake was ours,
not Jimmy Carter’s.

Smart squirrels
1 enjoyed building your squirrel-proof
bird feeder {Make This Squirrel-Proof
Bird Feeder, page 109. Mar. "83). But
my squirrels must be smarter than
yours because they had no trouble
getting at the seed, What they couldn’t
reach through the hardware cloth on
wop, they got by simply chewing holes
in the screen on the bottom,

[f any other readers are having the

L

same problem. they might like 1o know
how 1 solved it {I think). | covered the
bottom screen with hardware cloth 1o
prevent it from being chewed. 1 also
added a second layer of hardware cloth

| on top. slightly offset 1o make the

openings smaller. This keeps out the

squirrels, but small-beaked birds like

nuthatches, wrens and chickadees can
easily reach the seed,

WALTEH L. PROCKOQ

COLUMEIA. SC

Tipsy trailer?
Your trailer cart for a bicycle (Build a
Carry-All Bike Cart, page 64. May ‘B4)
may seem like a clever idea. but it
won't work. Since a bike must lean to
make a turn, the cart will nde up on one
wheel, very possibly causing both it
and the bike to tip over. I'm surprised
that you would publish such a danger-
ous idea,
KATHY SUMMERSGILL
WARREN, N1

We checked this point oul carefully
before publishing the design. The can
is not rigidly attached to the bike, The
swivel connector used in the towbar
provides sufficient play to allow the
bike to lpan while the cart wheels
remain flat an the ground.

A vote of confidence

My wife and | had a nice chuckle over
the reader who wondered about the
stahility of your “gravity” bookshelves

(Letters, page 8, Aug. ‘84). | too ques-
tioned their sturdiness., but my wife
said: "Just build themn the way PM says
and they'll work."

Lo and behold, they did. They're not
only an attractive conversation piece,
but they're remarkably solid.

FERRY CHRATES
BEND. ORE.

Thanks for letting us know. The
shelves appeared in the article 4 Handy
Home Accessories (page 102 Apr.
‘84). For others who may be interested,
photocopies of the article are available
for $2.50 postpaid from Popular Me-
chanics. Box 1014, Radio City Station.
New York. N.Y. 10101,

Those were exciting days
I've been fascinated by aviation ever
since | read vour September 1909 issue
{which I still have). It talked enthusiasti-
cally about such momentous events as
Louis Bleriot's crossing of the English
Channel and Glenn Curtiss's record-
setting endurance flight of 52 minutes,
30 =econds.

Not every one was as optimistic as
you in those days. A history of the
United States published in 18911 had
this to say about the future of aviation:
"It is hardly probable that the art will
ever be of much practical importance in
the commercial world." '

The continuing excelience of your
awviation articles has certainly helped to
encourage enthusiasm for one of man’s
greatest achievemenis.

CLARENCE JEFFERSON
LINDEN. N.J

The price of protection
Cur client, Argent Fabricating Inc.,
greatly appreciated your report on its
chip protection kits for cars (The PM
Garage. page 28, July 'B4). However. in
quoting the kit price of $19.95 you
neglected to mention that there is an
additional shipping/handling charge of
$3.50 and a 4 percent sales tax for

Michigan residents.

CHAHRLES H BROWNELL
CHARDEN CO.
TROY, MICH

We regret any inconvenience this
has caused Argent and our readers. M
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11-pc. Master Mechanic
Combination Wrench Set

Top quality, drop forped, chirome vana
dium steel. Hurry! Offer mood from: Xen
10 omly, while supphies last at parbc
pating Troe Value Hardware Stores
1161AM

'HARDWARE |
| VALUE
OF THE MONTH |

' Carol" 20’
Retractable Reel Light

Has 3owire SVT cord and side outlet,
grounded metal guard, mounting hard
ware. Act fast! Offer gpood from Nov, 20
only, while supplies last at participating
True Value Hardware Stores 44610

Thare &ré more than 6000 True Value
Hardware Stores and Home Centers in
50 stites. Look under “Hardware” in the | £ 3
Tollow Fages

EDITOR'S
NOTES

rle 100th anniversary of the
automobile is coming up (or al-

ready past, depending on who gets
credit for inventing the first car; see
Cemntennial On Wheels, page 75).
During our search for the origin of
the species, Auto Editor Wade Hoyt
visited the Daimler-Benz Museum
in Stuttgart. Daimler and Benz are
traditionally credited with invent-
ing—separately—the first practical
gasoline buggies in 1886. But
Daimler built a crude wooden-
wheeled gasoline motorcycle in
1885. Hoyt climbed aboard a replica
of the rickety two-wheeler (com-
plete with original-design training
wheels) in the museum. He didn't
even ask about starting the engine,
having learned that the single-cylinder powerplant had set the saddle afire
on the cycle's maiden voyage. While controversy continues over the first
auto, this must certainly be the first motorcycle. ... You may be as '
surprised as we were to learn the extent of car racing in the Soviet Union
(Auto Racing, Soviet Style, page
BE). It's an amateur sport, but gov-
ernment-sponsored sports clubs of-
fer amazing perks to the racers—
from free race cars to parts and
even travel expenses. Our author,
Margus H. Kuuse, is an Estonian
who lives in Tallinn, the capital of
his country. A racing fan since
childhood, Kuuse is one of only a
handful of autornotive writers in the
Soviet Union. His fulltime job is
automotive editor of Tehnika ja
Tootmine, a technical journal. The photo shows him outside a shop that
"recycles” (rebuilds) cars. The car is a Volga, ready for mechanical
transplants. . . . Photographing the ultralights for 15 New Kit Planes (page
90} was tricky. The photo plane had to be throttled down to near-stalling
speed to stay with the slow-
er lightweights. At that
speed, a plane can be a
pretty unstable camera
platformm. But pilot Ben
Schiek applied his steady
hand to his ‘46 Funk, and
our guys Howard Levy and
Shel Gallager got the pic-
Tures.

&La‘émr

Kuuse with a “recycled” \Volga.

.

Gallager with Schiek in a Funk.
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BILL HARTFORD

IMPORTS &
MOTORSPORTS

Double take in Mitsubishi’s ‘85 lineup

Has it been two years since | strolled
| into a brand-new Mitsubishi dealership
| wearing my factory worker's cap with

the now-familiar red diamonds em-

blem? My prize souvenir from visiting

Mitsubishi in Japan caused a lot of

Galant's got electronic o.d.
steering; radio controls on steering wheel.

T

Mirage Turbo engine is
1.é-liter ohc Four.

cdouble takes. That dealer 15 now an
established part of automobile row near
me. and the Starion, Cordia and Tredia,
unknown two years back. are numer
ous and easy to spot. For ‘85, those
successful sellers are little changed, bot
they're joined by two
new models, one a
hot-shot subcompact
and the other a load-
ed,  luxury sedan.
The Mirage at its hot-
test is 102 hp. The
Galant's a smoothie you
can drive with vyour
fingortips. It's got electronics o
erywhere, You'll go to the showroom

| just to play with this one

Them's the brakes

In your ‘85 Mercedes, with antilock
brakes and some good luck. you'll nev-
er run into anything again. But watch
your rear. The trick will be to position
yourself so other cars don't get you
from behind. Antilock 15 M-B's good
news for its ‘85 models. The bad news
is we'll have to wait until sometime
next year before the fusty 300D and TD
wagon are sent to the Mercedes muse-
um. HRedesigned mid-range maodels
aren’t ready yet,

/A_

Mercedes-Benz mid-size sedarz get a
pinched-tail treatment similar to the 190,

MNew mid-size Mercedes
\ is due here in ‘85

Son of a gun Vanagon

Ain't no mountain high enough to stop
this Volkswagen Vanagon. It seems to
be teetering at the top. but all is well, It
has just crested and 15 in a fully control-
lable, careful descent. Easy when
vou've got four-wheel drive, which is
what Vanagons in Europe will get in
1885, The one that PM caught at play is
strictly a prototype. [t appears no high-
er than 2wd Vanagons despite the
drive shaft that runs forward to power

Fa.r-w?m!—drlve version mmwm
gon will take you places you've never been.

the front wheels. The dwd option will
be available on all vorsions of the Vana
gon. but seems especially appealing for
the camper

Biturbo tweak

The appearance of Maserati's Biturbo
sports sedan may be just too unassums-
ing for some buyers who otherwise
appreciate its merits (see Imports &
Motorsports. page 10, June ‘84). F
owners who want the rally sport look |

Handling
Includes body and suspension parts, wheels,

and appearance kit for Biturbo

with a little extra in the handling de-
partment. 1o, there's a $3,500 kit from
the Maserati Information Exchange.
MIE is at Box 772. Mercer [sland. Wash.
88040, P
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If our battery can .
make this Bulldog bark,
we can make your Bronco buck.

Interstate Battery. No matter what you want to start we've got a dependable, hot-firin’, heavy-
duty battery that’ll get you crankin’ in even the worst temperatures. And if you need service
anywhere, we have over 105,000 dealers all across America to help you.

Whether you want an auto, truck, farm, boat or motorcycle battery, get the best battery going
by seeing your Interstate Battery dealer...there's one near you.

V INTERSTATE
Interstate Battery System of America, Inc., (IBSA) Dallas, Texas 75243

* Bulideg is @ registered irodemark of Mack Trocks Incerporated of whick IBEA ks ned affilierted. BATTERlES
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WORKBENCH

‘ Double-duty tool conversion kit

The radial-arm saw conversion kit consists of a saw carriage clamp, two tubular-steel guide
rods and an elevation crank. A similar router adapter kit is also awailable [right).

The Saw-Mite radial-arm saw kit con-
verts most 7 and 7-in, circular saws
into a radial-arm saw. Simgly clamp the
saw 10 the carfiage to crosscut, np
miter, bevel, dado and rabbet. The 23-
pound kit is capable of a 1210, cross-
cut and a 15%-in. rp cul. Maxirmum
depth al cut at 45" is 2 in. and 2 ' in. at
90°%, A router adapter kit ($24.50) is also

available for performing pin router and
shaper operations. The Saw-Mite kit is
sold for $130. not including the saw. A
sturdy saw table with nonwarping top
i5 available for $40, For further details
and information, vou should contact
Pippin Corp., which is located at 2696
Lavery Court No. 6. Newbury Park.
Calif. 91320—..T,

Popular-priced wood lathe

Lathe comes with
| or without motor.
| Accessories are optional,

Williams and Hussey Machine Co., Elm
St, Milford, N.H. 03055, has made a
home workshop wood lathe more af-
fordable. Their Model LB2 12-in. lathe
is offered without a motor (239), with

a 'fs-hp motor, belt and four-step pulley |

($295) or with a Y:-hp motor, belt and
four-step pulley ($308). The lathe has a
12-in. swing over the bed and mea-
sures 38 in. between centers. Featuros
include cast-iron head and tailstock,
ball-bearing construction and precision.
ground-steel bed ways.—J. T

12

Brace converter

—FT

The brace is a
popular tool, but it
has trouble grip-
ping round-shank
hits. This convert-
er s n the brace
and holds s1an
dard bits IU's
$20.50 from Gar-
rett. Wade, 161
Ave, of the Amer-
icas. Now York
NY.10013.—1T.

Mini moisture meters

Woodworkers know that if wood isn't
dried and seasoned properly. it will
crack. bow and twist, Lignomat, Box
30145-PM. 14345 Northeast Morris
Court, Portland, Ore. 97230, now offers
two pocket-sized moisture meters. The
Mini-Ligna ($110) has a moisture mea-
suring range from 6 1o 20 percent,
which s sufficient for most woodwork-
ers, The Mini-Ligno E
($120) has a range
from 6 1o 36 percent
for people who dry
their own lumber
and frewood. Con-
tact the maker for de-
tFils —J.T.

Pocket-slzed meters
content of wood on an
probet Into wood for an automatic reading.

the molsture
scale. Press the

A quick-grip fastener

Black & Decker has developed a drywall
anchoring system called Grip-lt. Simply
drive the twist anchor into a hollow wall
using a screwdriver—ano pilot hole or
hammering is required. The anchor
culs its own hole entry and 15 remoy-
able for use elsewhere. Grip-It twisl
anchors and screws are at hardware
stores and home centers in eight-piece
(52.59) and 16-piece ($4) kits —J. T

r

N Drive twist anchor into drywall
with screwdriver. Then, tum

screw Into the anchor.,

&
-

If you"ve come across a new product with sarme special
Fearures. for ws know abowt i Write o PM Work-
bench. Popuclar Mechanis, 2249 West 57th S, New
York, N.Y. 10018
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Black & Decker

Introducing a revolution in
power tool technology,
the M47 Series™
Drill. From
Black &
Decker. _ <.

- WP
’-:l"

It's a drill that
has been redesigned
from top to bottom.
The sides are straight,
parallel with the drill bit and
square to the work surface, for
easier, more accurate drill-
ing.The back of the drill
is flat, so greater y
hand pressure '
can be applied
directly in line
with the bit. It's
got a center
pistol grip for

)

better
! balance. And
?5 an optional

' rotating side

handle for
better con-
#trol, with acom-
partment for
storing bits*

THE LEADING EDGE.

*hn T S s T e
EVE BN Wl R

This superior shaped tool
has been made possible
through a remarkable inno-
vation in small motor technol-
ogy. A high efficiency, high
density, copper wound
motor, with more power
and more torque than our
comparable traditional
motors, yet is
25% smaller
and uses less
electricity.

. The M47 Series
Drill. Truly the lead-
ing edge in power

tool technol-
\ ogy and
design.

*Side handle
will be included FREE with
purchase of the M47 Series
3/8" Variable Speed
Reversing Drill (model
#7144), thru 12/31/84.

™
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FACTORY PICK-UP

= Encls broken handias. stuck axes and
flying wedges.

» Hardened spiitling edge lasts and
lasts. Resists deforming.

= Splits rmost logs in one ok

= No struggling lifting heavy |logs up
o high priced powear spilthers.

= Mo gasoling, no set-up. No takedown

= Shape of heod prevents slicking.

* Drop'am sow'em. stand'em up and
5P am

* No gimmicks, just simple physics.

VISA or MASTERCARD RUSH ORDERS
CALL TOLL FREE 1-B00-321-9892
Inside Ohio 1-216-236-5021
or SEMD CHECK OR MOMNEY ORDER
Sormmy No C.OD.s

TOTAL FACTORY SHP &
WEIGHT PICKLUP  HDMNGL
THos $1859 $3.00
15ibs. §19.98 §$5.00
$3.00 5100
$2697 $3.00

8-Lb. Lady’s Moul
12-Li. Moanster Maul
Cushion Grip

Tree Lift-N-S5aw

Sofz Inc., 134643-DM Station Rd., Colu

HIGH STRENGTH STEEL HANDLE

Y e Our 28th Year

il

¥

Eiminates bock-breaking Hiing of logs hor
£hain sowing ond soves fime. Liffs loge up
ta i i chameter. any length, No more kick
ook, $Tuck red, Of I'I'I‘I'Irqr\och.llc'u'

e\ special Discount C-uupm't‘lqr]
BUY ANY MAUL AND LIFT-M-5AW
E AT THE SAME TIME AND DEDUCT 512

GUARANIEE
s e

ol

"Now" Also Made In Canada
Prices: Col 1-807-222- 2323 o write:
"SOTE" PO Box Y200, Depd. 43
Eor Fotls, Ontario POVITO

mbla Station, OH 44028

HINTS

FROM READERS

Making blind keyhole cuts

Timprovised a tool for making keyvhole-
shaped slots in wooden plagques that |
wanted 1o hang on a wall. It's a toothed
cutter mounted on a Yw-in.-dia., high-
speed-steel, single-fluted router vein-
ing bit having a 'Ss-in. shank. The
wheel-like cutter is made from a “fe-in
section of Ye-in.-dia. carbon-steel drill
rod.

First. drill a slightly undersized cen
ter hole in the drill rod stock with a No.
21 twist drill about 040 in. (1 mm) off
center. The off-center position compen-
sates for the fluted part of the router bit
being off center with respect 10 its
shank.

Use the router bit to ream the hole
part way before driving the bit—cut-
ting edge at the thin side of the wheel—
into the hole until it projects about =
in. past the whesl

Insert the router bit into the colliet
chuck of a lathe and grind the drill rod

Use the cutter on a drill press after making a
Yeln.-dia. hole at least "/» In. deeper than
the cutter wheel thickness.,

surface (and router bit tip) down slight-
Iy to make it run wrue, Make a punch
mark on the rod stock to reposition the
router bit later

Form the cutter teeth with a jewel-
ers saw and slender fles. Tooth
notches are shallower on the thinner
part of the blank. Harden and tempe:
the cutter, then reinstall it on the bit
Make a wedge from a brass escutcheon

STANDARD
m -

WEINING
ROUTER BIT

CUTTING
|f—eoce

1 FHoe"
A1 i APPROX.

ADDED CUTTER

bt #
REMOWED 4 POSITHNING
% MARK
LUMNDER WEDGE
s ~ [BRASS
L_ PN
CE-h-;TER OF == OFFSET

ROTATION |

cutter and router-bit flute. and trim it
Fill the remaining space with epoxy

pin. drive it into the space between the | glue.—Walter E. Burton
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COMPUTERS ARE CREATING JOBS
FOR NRI-TRAINED PEOPLE.

IF YOU'RE SERIOUS ABOUT

The U.S. Department of
Labor projects job openings

g

for qualified computer tech- - @ /8

nicians will soon double.
International Resource

Development, Inc.,estimates a
600% increase in these jobs in
a decade. And most of these

will be new jobs, created by the
expanding role of computers.

NEVER HAS THERE BEEN A
FASTER-GROWING FIELD
OF TECHNOLOGY.

Many people are afraid of
losing their jobs to computers,
but thousands of jobs will be cre-
ated for those who are prepared
to meet the challenge.

With NRI training, you'll be
prepared. You can have a profita-
ble, exciting future as an expert

who can nandle the operational,
programming and technical as-
pects of all kinds of microcom-
puters and microprocessors.

LEARN IN YOUR SPARE TIME.
NRI trains you in your own
home, at your convenience...no
classroom schedules to meet, no
need to quit your job. As a class
of one with complete course
materials and the backing of a
staff of professional electronics
instructors, you'll get extraordi-
nary hands-on training on the
latest, most popular micro-
computer: the new TRS-80™
Model 4 with Disk Drive. De-
signed to perform diverse per-
sonal and business functions
and accept more software, the
TRS-80 is yours to keep.
LEARN HOW TO USE,
PROGRAM AND SERVICE
STATE-OF-THE-ART
MICROCOMPUTERS.
Through your carefully de-
signed NRI course, you'll get a
wealth of practical experience.
You'll build circuits...from the
simplest to the most advanced
...with your NRI Discovery Lab®
You'll use a professional 4-func-
tion LCD digital multimeter for
analysis and troubleshooting.

TRE-BD i & trademaris of the Flado Shad division of Tandy Comp.

 With NRI training you'll explore
' your computer’s registers,
memory and input-output
ports. You'll even write
programs to control the
circuits you've designed
and built. You'll perform
hundreds of challenging
experiments, always backed
by a fulHime faculty ready to
help you personally.

When your NRI training is
complete, you'll be a computer
technician, ready for your first job—
servicing, testing or programming
all types of microcomputers—in a
rewarding and challenging new
career,

THE CATALOG IS FREE,
THE TRAINING IS PRICELESS.
Send the postpaid card today
for your FREE
100-page
catalog.
=

For greater computer memory capacily, 8 double
density disk drive ls Incleded.

It's a valuable guide to opportu-
nities and training in the high-
tech revolution. You'll see how
easily you become part of the
growing high-tech world of
microcomputers.

If the card has been removed,
please write to us today.

NS ...

McGraw-Hill Continuing
Education Center

2839 Wisconsgin Avenue, N.W
Washingtan, D.C. 20016 ",

e
we'll give you tomorrow. E4RIN




The EPA says that you can get 49 miles out of
a gallon of gasoline.

If you arent getting that kind of mileage from
your brand of gas, maybe you should think about
changing your brand of car.

We recommend you try the new Honda Civic
CRX HF. It was made for high mileage.

& P American Honds Mot Ui, e

First, the shape of the CRX is acrodynamically
right for less wind drag,

It has the right kind of tires. Special steel-belted
radials with low rolling resistance.

"There is a 5-speed manual transmission. And
there is a tachometer, and an Economy Driving
Indicator light to tell you the right moment to upshift



for maximum fuel economy.

It seats the nght number of people. Two. And in
reclining bucket seats, so you can better appreciate
the high mileage. Mile after mile.

It also has the right amountof standard features.
Which is right for a Honda.

With so much right, vou really can’t go wrong.

EPA estimated [49 city mpg, and EPA estimared 54 highway mpg. Use
both of these estimated mileage fipures for vour comparison only. Your
actual mileage may be lower, depending on driving speed, weather

and length of mp. California estimated mileage figures will be lower.

H|O/N|D A
The Civic CRX HF



MORT SCHULTZ

CAR
CLINIC

| Addressing Chrysler’s camshaft problem

On April 27, 1984, [ had the ofl changed | Alter

and a new ol filter installed on my 1981
Dodge Aries at an Amocg service sia
tion. The mileage was £2.265. On July
3, 1984, at 26, 788 miles. the camshaft
had to be replaced at a cost of 3267
I've been told that the Atlas M44 filter
recommended on the filter chart by
.."‘-I.J'J]{Jf_'l'_i‘ IS ”'i'{' '.'I.'i"l'i‘]'f:l':i' e, DeCaUse I'.FH
can't reach the camshaft area when the
engine is frst started, Only the short
stubby-type filter, I'm told can be
used. Can you shed any light on this? ]
need facts to present o Amoco IFf hope
o get my moey back.—Hev. WA
Chamberlain Frostburg, Md.

The Atlas M44 filter is equivalent to
the Mapar (Chrysler) L19 filter
larger than the stubby-type filter you

It is

mention, which is also called & T-cup
|

The Atlas T-cup filter s M54
Chrysler says that either of the two
filters can be used on the £.2-hter
engine, which is the engine you have in
your 81 Aries. The Atlas flter chart
recommends the larger M44 for the
1981 2. 2-lter engine and the M54 (T-
cup) for 1982-'84 2 2-liter engines

In any case, 1 doubt if the Ot
caused the camshaft to fail. Just like the
Mopar L19 and T-cup oil fihers, the

Atlas Md44 and M54 hOlters have anu-
dranback valves to keep oil from drain
ing out of the filter when the engine is
shut down. With oil in the filter, there's
an immediate resumption of oil pres-
sure and flow that ensures instant lubri
cation when the engine is started

You could have received a defective
hlter—one with a malfunctioning anti

| drainback valve

Have it tested by an
ndependent lab. Write to Holger Som-
mer, Mechanical Engineering Dept.,
Camegie-Mellon University, Schenley |
Park. Pittsburgh, Pa. 15213, if you can’t
locate a lab in your area.

If the filter isn't defective. then it's
likely that the camshaft failled because
of premature wear, This has been hap-
pening o early model 2.2-liter engine
camshafts because the material origi-
nally used isn't able to withstand valve
spring pressure. Chrysler has dewvel-
oped some revised valve train parts
that will not wear excessively.

If this is the cause, you may be
entitled to restitution from Chrysler
Check with the Chrysler zone office for
yvour area, which is at 5 Chrysier Rd.,
Box 50, Matick. Mass. 01760

Dismal glow
The car is a 1978 Buick Regal equipped
with a 3.8-liter V6 engine, The problem
was recognized when the oil pressure
warning light on the dashboard started
glowing after the vehicle was driven a
few miles. The mechanic who checked
the engine daims fe found water
mixed in with the oil and indicared that
more-and more 1978 and 1970 3. 8-liter
engines are beginning to show up with
this condition. His “fix" is to change the
oil and filter more frequently. Do you
know anything about this? If so. can
you affer another solution?—Ted Mier-
zejewskl Bayonne N.J

We have to consider a couple of
things. First. what's your dnving
range? Is it short distance (primarily
less than 10 miles per tripl? If so.
condensation can build up in the crank-
casa, mix with oil and form sludge that
will restrict oll circulation. The fact that
vou might not be changing oil as fre-
guently as you should o compensate
for short-distance driving would be a
factor. If this is the case, yvour mechan-
ic's suggestion to change oil and filter
often cerwainly is wvalid, But unless
vou've been unusually negligent, it's
hard to believe that condensation could
create enough sludge to cause a no-
ticeable loss of oil pressure,

There's another possibility. The en-
gine could have an internal coolant
leak. Pressure-testing the cooling sys-

tern will usually reveal if such a leak
exists. as the leaking water jackets
wart't hold pressure, Howewver
internal leaks may cause pressure loss
only when the engine is hot

On the other hand, an internal cool

SOITIE:

ant leak that is severe enough to cause
oil pressure loss should be enough 1o
cause the oil to look unusual. Drive the
car & short distance, stop and pull the
dipstick. [f the oil is gray. coolant and oil

{Flease twrn to page 22)
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THE ARMYR
GIVES YOU AN EDUCA

If your plans for the future mclude college, the Army Reserve can fit nicely into your plans.

Youll get hands-on training in one of hundreds of potential careers, from communications to elec-
tronics to engineering.

You'll learn from experienced, first-rate instructors. And you'll hone your skill by working on a
Saturday and Sunday each month at a Reserve center near your college.

The money you earn (an average of $1,500 a year) will help with some of your college expenses. And
besides your regular salary, you could also qualify for an additional $4,000 in student aid and a student
loan repayment program.

Find out more about the Army Reserve. If you're headed for college, it's a step in the right direction.

See your local Army Reserve recruiter today. Or call toll free 1-800-USA-ARMY.

ARMY RESERVE.
BEALLYOU CAN BE.



CAR CLINIC
{Continued from pags 20)

have mixed. The combination can also | | Make €O a NO-NO
cause sludge, which will restrict oil flow | | This is the time of year to wonder if breaks
and light up the oil pressure warning | | in the exhaust system are allowing carbon
light. However, the loss of oil pressure | | Mmonoxide mﬂt::_;gmﬁﬂ?} Inside 'uhjzﬁﬂf- A
may be due to other internal engine heavy concen - il bt L
pm‘élems that were brought on bygme | deadly to anyune who sits in a cosed-up
cosalirit Sl | parked car with the engine and heat_ﬂr
: ] | running to keep warm. Furthermare, while
A _]chet'«,r spot for an n?temai coolant | | driving, CO entering the car can make the
leak is the aluminum timing cover used driver and passengers woozy.

on this engine. It may have corroded It's the small leaks that are most danger-  will “puff” exhaust you can see or hear
within its coolant passages. allowing an | | ous, because they are hard to detect, Cne Pay particular attention to the areas am-
escape route for the pressurized cool- way of finding out if they exist is to let the  phasized in the drawing. They are points

enging idle and s1uff a reg in the tail pipe.  where damage usually occurs,

You may need a helper to hold it thers with Complete the examination in 30 sec-
a piece of wood. Then, check the system  onds. Leaving the exhaust system hlocked
from stem to sterm. A spot that is leaking for a longer time may cause damusge.

ant. An aluminum timing cover may fail
if you've been using a coolant that
doesn't contain an aluminum-protect-
ing additive. Other possibilities include
faulty head gaskets and intake manifold
gaskets,

School of hard locks

The ignition key of my 1981 Ford
pickup is getting harder and harder to
tum. All I've heard from mechanics is,
"Replace the switch,” which is expen-
sive. Is there no other way?—William
T. May. Madison. Wis,

Before I tell you what that other way
is. let me go over a basic. It's natural to
meet resistance when turning the key
from Lock to acc, “High effort”’ is built

FOR SOME, CHRISTMASISA  You can help save the people on your
TIME F()R EMJ‘]AN(}IM; G“?«"[‘S_ list many unhappy returns by giving them

useful gifts from Sentry Hardware.

And our helpful salespeople can save
you plenty of time by finding just the items
you're looking for,

This Christmas, stop giving presents
that have no future.

Shop Sentry. Where
the ideas are really new.
And the gifts are really

used. SENTRY.
Where hardware isn't a sideline.

Cheek the Yellow P-gt under Hardware lor the Senery siore nearest you Semry Hardware Corporavon, Cleveland, Oh 48118 Merchandne shown @ the sdvormmement o gvailshie frooe parnoiparing: deafers onde
Differ expines December 26k, 1984, All Sennry dealers own ther own nores. They wlecr their merchande knd st their ows prices. There may be vamations i progiots. avarlable guamives ind prices m indevichal wores

VERMOMNT -
v“" AMERICAM

Deluxe B - Linlined 6-Cal
Tl sk oy Lot oo 8 WeuDry Vae Gift Set
! rips = . w/'Free Accessories (115G} $10,99
(48 (396) $19.99 (66-401) $4.66 (orLa $7.99 0001 $29.99 e SR
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GUARANTEED TO MAKE DAD’S FACE LIGHT UR

A DURABEAM® fashhght
is one bright little @mft idea.

It's tough. Dependable,
With a casing made of the same
matenal as a foothall helmet. A
shatterproof lens. And a switch
that's guaranteed for life,

_A Durabeam is so rugged,
it'll survive a drop onto concrete

into the ignition switch to prevent the
switch from slipping into Acc from LOCK
as the key is removed. However. the
key should not be hard to wurm when
going from Lock to oN to IGH.

You may be able to overcome the
resistance by lubricating the lock cylin-
der. Buy lock lubricant from a locksmith
or hardware store and squirt it liberally
into the keyhole. Insert the key and turn
the cvlinder alternately on and off
about a dozen times to distribute the
lubricant.

Repeat the process, if necessary. Ifa
second dose of lock lube doesn’t make
things better, forget it and have a new
key made. The old one may be worn or
damaged.

If this still doesn't resolve the situa-
tion, remove the steering column
shroud and inspect the actuator and
ignition rod for free movermnent. If there
is no obstruction, then the only thing
that is left for vou to do is to replace the
switch.

Chrysler TSBs

“Bum dope, Mort,” wrote John Huff
of Cincinnati, Ohio, concerning what [
said about technical service bulletins
(TSBs) heing available from Chrysler
(Car Clinic. page 18. July ‘84). When
John ordered a set of TSBs, he was

advised by Chrysler that "'the manual is |
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at (FF. So weatherproof, that
come snow or rain, it still
shine, And it'’s much brighter
than an ordinary flashhght.

Whal's more, all Durabeam
lights come with long-lasting
DURACELL battenes.

Which should keep Dad's
face lit up for quite a long time.

DWRABEAM.

IT REALLY WORKS
WHEN YOU NEED IT.

© 1984 DURACELL. Ing

no longer available and will not be
reprinted.”

Dave Sandifer of Hawahan, 5.C.. was
advised that the supply of 1879 Chrys-
ler TSBs was exhausted and it "will not
be reprinted.” and W.R. Peterson of
Worcester, Mass.,, was told the same
thing when he tried to obtain '81 Chrys-
ler bulletins,

"Your information came from some-
one who's living in the past”™ Larry
Lash of Chrysier told me. "“"We used to
bind a year's worth of TsBs in book
form and sell thern, but that's no longer
the case. But owners can still get bulle-
tins."

According to Lash., there are two
ways to get Chrysler technical service
bulletins, The first is ta request a specif-
ic TSB, assuming you know that one
conceming your particular problem ex-
ists. The second way is to describe the
problem you're having and ask if
there's a TSB that deals with it If there
is, it will be sent.

You should address your requests to
Chrysler Corp., Box 1718 Detroit
Mich. 48288, ™

DO YOU HAVE A CAR PROBLEM?
Just ask Mort about 8 Send your question o the
Car Clinee. Popuelar Mechamics, 284 West 57th St
New York NY 10018 While Mefers cannod be
answered imfividualy, problems that aeve of geoeral
interost will be discussed in the oolumn

SERVICE TIPS
B If your Chrysler Corp. car demon-
strates intermittent power loss: while
driving at a steady speed and/or when
accelerating, oocurting most often in
damp weather, it may be caused by the
affects the following engines: 1981-84
2.2-liter, 1083-84 1.6-liter and 1983 1.7-
liter. A new Chrysler TSH, 08-16-84,
tells how to fix the problom.
8 Don't let anyone tell you a torgue
converter clutch shudder that causes the
car to jerk is normal. GM has issued new
instructions on how to get rid of shudder
if the car has &8 THM 125-C automatic
transtnission. Troubleshooting and re-
pair are the same for all GM divisions,
but each provides its own TSB. As a
reference, the Pontiac TSE is 84-7-33.
B Ford states that cold-weather hard
starting or poor performance by a 1084
Escort, Tempo, Lynx or Topaz with a 2.0-
liter diesel engine can be caused by snow
or ice building up in the air cleaner
plenum tray. A way has been found to
heat the area to mell snow and ice. It
inwvolves installing a heating device that
works off the car's heater. Parts are
comained in a snow pack kit (part No.
E43Z-09EB35-A). Installation instructions
are given in TSE 84-15.

B [fyour five-speed 1984 Honda Pre-
lude is demonstrating poor acceleration
until it warms wp, the choke unloader |
drag link may not be adjusted properly.
TSH 84-033 tells how to adjust it

23



DENNIS ESKOW

SCIENCE

WORLDWIDE

Refrigerated sight

Infrared sensors have given us great
geological maps and photos of objects
never before seen among the stars.
We'd use them more, but the sensors
rely on the heat of the object they are
photographing and need lots of energy
to run their cooling units. Thus, infrared
sensors often run out of air conditioning
and wander uselessly in Earth orbit. But
Hughes Aircraft has developed a refrig-
erated sensor that powers itself. The
Vuilleurmier Cycle device’'s hot com-
pressors contain cold gases that expand
when struck by sunlight or when heat is
applied through black piping exposed
to the sun. The expanding gases drive
the cooling compressor. Cool air is
shunted through a cold cylinder to the
sensor, Continuous Sensor exposure o
any heat source keeps the air condition-
ing running.

for years with Hughes refrigeration system.

Latest computer run

British mathematician Trevor Kitson
predicts man will run his fastest mile in
the 19805, After that. he believes that
milers will get no faster. His mathemat-
ical studies of mile runners from 1910
to the present show a straight line of
improvements. In 18910, the mile was
run in 4 minutes, 12 seconds. The
progression was steady but curving
slightly upward through last year, with
top milers going just over 3:47. Kitson's
calculations, published in New Scien-
tist, predict an ultimate mile of 3:46.66

Brain tissue transplants

We reported last June (Science World-
wide, page 42) that University of Boch-
ester researchers had successfully
transplanted brain cells from one Affi-
can green monkey to another. Now.
Rochester's Don Marshall Gash has
announced another step forward on the
road toward human brain tissue trans-
plants. Gash and his team have suc-
cessfully transplanted abnormal human
brain tissue to a green monkey. The
nerve cells in the human neurcblasto-
ma (brain tumor cells) took root in the
green menkey and survived for eight
months. The twmor cells were treated
to render them nonmalignant before
the transplant. Studies with higher pri-

Green cheese on ice

Scientsts in Japan and New Mexico
believe they've recovered meteorites
thrown down to Earth from the surface
of the moon. The three chunks of rock
were discovered in 1979 about 40
miles apart in central Antarctica’s Ya-
maio Mountains, Only recently did
chemical analysis reveal that the rocks
contained iron and manganese in pro-
portions typical of moon rocks, not of
meteorites. Further studies are under
way to determine how the meteorites
could have been blasted from the lunar
surface to Earth. The date when the
rocks fell to Earth is not certain

Closing the universe

Scientists who believe we live in a
closed universe have held that there is
enough matter available to keep the
universe going forever. They believe
that the universe began with a big
bang, will cool to lifelessness over 30
billion years and then start up again as
the remaining matter condenses, heats
up and starts a new big bang. But
University of Pennsylvania researcher
Sidney Bludmen says his study of the
stars indicates the universe is convert-
ing matter 1o energy so fast, that even if
there is plenty of matter available,
there won't be enough energy left for

Ice cutting, road saving

About 8 million tons of de-icing salts
are poured on the nation’s highways
each winter., By spring. road crews are
out repairing the damage caused by the
cormosive salts. But biochemical engi-
neer Jerry L. Jones told an American
Institute of Chemical Engineers gather-
ing that new de-icing chemicals may
prevent road damage by next winter,
Jones, speaking for SRI International
of Menlo Park, Calif., said de-icers made
of calcium magnesium acetate could
replace corrosive chloride-based salts
He cited studies in 24 states that have
tried calcium magnesium acetate, not-
ing that the biggest roadblock toward
using the new de-icer is the cost of
manufacturing. They depend on petro-
chemicals to make the acetic acid in the
de-icer. Jones says experimenters re-
cently have been able to make acetic
acid efficiently using specialized bacte-
ria to ferment sugar water. If acetic acid
can be produced cheaply. we're on the
road to snow-free highways by next
winter with no spring aftermath,

Robot chemist

Anyvone who has struggled through
college chemistry will tell you frustrat
ing tales of running a textbook experi-
ment with dunce-cap results. The rea-
son usually lies with the student

experimenter who puis o much ol
this or that into the crucible. Sometimes
he mixes things in the wrong order.
The brightest chemistry student at Pur-

Paalk % o
Purdue University robot |s programmed to
perform multistep chemistry experiments.

due University these days is a robot
arm tied to a personal computer that
records how much of a chemical is
mixed and when. Punch in the informa-
tion once and the robot gets the experi-

mates are continuing. another big bang in 30 billion years. ment right every time. ™
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.

VANTAGE.
THE TASTE OF SUCCESS.

Great Jaste
with Low Tar.
That'’s Success!
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NORMAN BECKER, PE.

HOMEOWNERS’

CLINIC

Please describe how to install a doorbell
system activated by one doorbell but-
ton that causes two door chimes to
operate at the same time. The chimes
are located in separate parts of the
house. I understand how to install mul-
tiple door buttons for one door chime,
but that's not my problermn.—Donald E
Phelps. Eugene, Ore.

If you can install a door-bell system
with a single chime operated by a
single button. then adding another
chime is relatively simple, The chimes
are connected in a parallel circuit as
shown in the diagram. You can run 18-
gauge bell wire from the terminals of
one chime to the terminals of the sec-
ond chime.

Most chimes have three terminals
which enable them to be activated by
two separate buttons—one at the front
door and one at the rear door. The
center terminal is usually for the trans-
former connection. and the right and
left terminals are for the front and rear
doorbell connections.

When wiring the chimes, make sure
that you connect the wires to the same
terminals on each set. It's also impor-

Multiple door chimes with one button

tant that you use a transformer of
adequate size. A 10-volt transformer
waorks with a single set of chimes, but
for a two-chime system, you'll need a
16-valt transformer 1o do the job.

Connect two sets of door chimes in paraliel
creuit for operation by a single button.

Tiling radiant-heat floor

I have a hame with radiant heating
{fcement slab floor with embedded cir-
culating hot watert and | want (o
replace the existing vimyl tile in the
kitchen. { would like to use slate, guarry
tile or something similar, but I'm con-
comed about the disruption of heat
transfer, and the chance of increased
energy use. What do you recommend
as the best covering for this type of
floor?—John D. O'Connel Concordd
Calif.

Any floor covering that you like will
do fine, | checked with the American
Society of Heating. Refrigerating and
Air-Conditioning Engineers [ASHRAE)
and they say there would be no appre-
ciable increase in energy use regard-
less of the type of floor covering.

The response time of a radiant heat-
ing system to changes in thermostat
setting is normally slower than that of a
hot-water system with baseboard or
free-standing radiators. or a forced
warm air system. This means it takes
longer for a radiant systern to reach the

desired comfort temperature than the
other two systems. By covering the
floor you will slow down this response
time slightly.

Stains in cultured marble

My problem is stains on the surface of

my cultured marble counteriop, Rub-
ber or vinyl feet from a planter left the
marks after many months in position,

I tried Formula 402 first, to no avail. |
even poured Clorox on the stain with-
out results. Could [ use rubbing com-
pound or fine sandpaper? If this re-
moves the sealer, how can [ reseal it? Is
Gel-Gloss a suitable sealer?—Margaret
Williams, Puyallup, Wash

You can try to rub out the stains
using a 600-grit {very fine) wetl sandpa-
per and then buff the dulled area with
Gel-Gloss, which is a cleaner/polish,
Use extreme care. however, because
the gel-coat surface linish 15 very thin
and can easily be rubbed through, Once
the surface sealer is damaged. it cannot
be restored or repaired

« B
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Crumbling concrete

What causes a section of concrete
driveway to fail after only eight years?
The apron—between the stree! and
stdewalk—remains stromng, without any
pitting at all. However, the section
between the sidewalk and house is
crumbling to stone, sand and powder.
Hoth sections were poured the same
day. but from different truckioads. Both
are exposed (o the same salt from city
streets, but | applied no salt to either
section myself —Paul Hirschmann, In-
dianapaolis, Ind.

It is possible that the concrete mix in
the trucks was different, even though
the mix came from the same supplier
Concrete with too much water and/or
not enough cement is likely to be oo
wiedk 1o withstand an automobile load.
You don't mention whether or not the
deteriorating driveway section collects
water run-off from a side yard or down-
spouts. Water that puddles, and then
freezes and thaws. can shorten the
lifespan of concrete,

If you park your car on this section,
it's also possible that the de-icing salts
from the city streets that accumulate on
the undercarriage drip off onto the
driveway, causing surface deteriora
tion. According to the Amencan Con-

crete Institute, de-icers containing am- |

monium sals such as sulfate, nitrate or
chioride should. as much as possible, be
avoided on concrete.

Since the deteriorated section is be-
yvond rehabilitation, it will have to be
replaced. This time. make sure the
concrete mix contains an air-entraining
admixture, which is required if tho
concrete is exposed to freezing and
thawing.

Air-entrained concrete contains mil
lions of microscopic air bubbles per
cubic foolL These air bubbles act as
relief valves because they provide tiny
cavities for the expansion of water
when it freezes, This type of concrete is
highly resistant to chemical de-icers
and the deteriorating action of the
freeze-thaw cycle. m

Do yore have a horme-rmarniersance o repsasr probieen?
Send it o MHomeowrers” Clinic. Popecdar Mechanics
224 Wesr 5hh St New York N Y. 10019 Letters
cannod be answonsd nddndidoally, ber probledns af
wide infores) will be diseuysed m the ool For
mare horme-ropear and maretenanoe fiedp gel P
Haome Care Guide, $4.95 postpaid. Send your orderts)
fo Popnalar Mechianacs, Box. 1004, Rads Chry S1adnn
New York W Y. 10101
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With Canon’s new home video system,
your pictures look like network pictures.

Simglated pictures.

Pictures that look broadcast quality. 6X power zoom lens and 3 new Y&" high-band Saticon™

That's what Canon's new pickup tube for superb picture resolution.
portable home video system At amere 7 Ibs., Canon's new VR-30A portable
gives you. Because Canon recorder has four heads for crystal clear special effects,
Accu-Vision™ incorporates the Daolby® stereo, high speed search capability and can tape
same advanced precision optics as up to-eight hours.
the Canon equipment used by the networks. The new Canon VT-50A tuner/timer can record as

Soit's not surprising vou get sharp, high resolution many as eight programs two weeks inadvance. Plus
pictures and vivid color. it has 139 cable-ready channels and a built-in battery

Canon's new VC-30A video camera is small, recharger. Together the VR-30A recorder and slim
streamlined and highly sophisticated. It has VT-50A tuner/timer form the new Canon DeckMate™
Canon'’s computer-designed f/1.4 8X power a unique docking system that allows convenient
zoom lens, %" high-band Saticon™ tube stacking to create a compact console VCK.
for outstanding resolution, an exclusive S0 see your Canon video dealer soon
infrared automatic focus system And ask for the svstem that shoots pictures
developed by Canon, 10-lux minimum that look like the networks'.
illumination for shooting in very low The new home video system from Canon,
light and a built-in character/time-lapse
contraller for greater flexibility.

For even more mobility, there’s Canon'’s
new, amazingly small VC-200A color video camera.
[t welghs only 3 |bs. 5 oz2s., vet incorporates an
outstanding list of features including a Canon /1.2

DeckMate )
VIS Accu-Vision

For pictures that look broadcast quality.

sl pard, Norcrogs,
B2 1050 Ala Mogna
apan HBrogdrasieg Corp )

Canar LIS AL lne, One Canen Maza, Lobe Swocess, New Yok, 11042, (516 4888700 MO Indwstreal Drioe, Elmkaere!, [ilenirs SO126, (313 833-3070 6380 Prachiree bidusirnag
Georgea J00T 1, i) 448-1430/125 Poularine Ave. Easl, Cosle Mesa, Califprnia $2626, (TH) §73-8000/2035 Royal Lane, Suite 200, Dallas, Texaz 75225, (214} 620-2641/KI
Bowlevard, Homolwly, Howais S68 04, (908 521-0361. * “Dello" i o tradrmark of Dolby Laboratories Licennimg Corp. ® Saticom 1ra regush

rd tradrmark of NHK (]
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Hot stuff

How marny times have you passed on
an interesting project because 1t re-
guired elaborate welding equipment?
This new pistol-grip oxyacetylene
welding outfit gives home mechanics
many of the repair and fabrication ca-
pabilities of a professional shop, The
Dillon Mk [l worch is claimed to be so
versatile that it will weld or cut alumi-
num. stainless steel and cast iron.

The complete setup is $285 and
includes cutting attachments, guide
wheels, heat shield, four brass tips and
instruction manual. The Swiss-made
tool is also fuel efficient, operating at a
low 4 psi for both gases. A patented tip
design concentrates the torch's heat to
the area being welded, reducing the
risk of heat damage. distortion and
oxidation, and the need for a flux. For
the name of the nearest dealer, contact
Shannon Marketing, Box 378, Welches,
Ore. 87067 —N.5.M

Oxy welding

Cutting
Handpiece

Dillon Mic [l torch allows at-home gas welding of aluminum, stalnless steel and Iron.

| Carburetor tune-up kits contain only the
most often needed repair parts and gaskets.

| I've paid $15 to $20 for carburetor kits
many times over the years. and each
| time I'm left with parts and gaskets |
never need, Normally, all | use is an
accelerator pump or a needle and seat
valve, plus a couple of gaskets. The
Easyway is a "'short line” kit that in
cludes only these commonly needed
parts plus any other required for a
particular carburetor. The kit comes
with a cardboard float gauge, C-clips,
plus instructions, for 6 or less, The
manufacturer is Allparts. 9511 Watson
Industrial Park, St. Louis, Mo. 63126,
—Pete Warren
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Inflation checker

The last time my car had a flat my mind
raced to recall when | had checked the
spare. | could have avoided that anxiety
with the SPARE SAFE ure valve exien-
sion. Its flexible hose extends the valve
to an easy-to-reach checking point
Available in 1% to B-ft. lengths. it's

£7.95 10 $12.95 from RKM, Box 1137,
Covina. Calif. 91722 —W.H

SPARE SAFE tire valve extension allows

Magnetic attraction

I've had just about every kind of tool
holder, including hooks on pegboards
and strips with knobs for sockets. Still
my workbench is heaped with tools,
What I need is something that just takes

Powerful magnetic strip grips tools securely
and makes the workbench neater., tool

the tool and holds it. The simple answer
is a powerful magnetic strip. They
come in two sizes, 13 in, at about $12
primarily for a socketl set, and 24 in..
about $20, for other hand tools. They
hold pretty heavy stuff, including ham-
mers by the flat end of the head. The
manufacturer 15 Lisle Corp., Clarinda,
lowa 51632, and they're sold in auto

pressure checks without unloading trunk. | parts stores—Fete Warren
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It takes a stress-tested
oil to stay
the little guys.

If you're driving one of today’s higher revving, small engine t;.hr-_;,_j |

ahead of

h

you need a motor oil that can stand the strain.
Here are facts that Pennzoil has worked with to exceed the
lubrication requirements of today’s small engines.

Situation

Solution

FACT: Small car engines are built to
tighter tolerances than V-8's. Varnish
and sludge build-up become an even
greater problem, robbing the engine of
power and performance.

FACT: Like racecars, small engines
need optimum oil viscosity performance
at high operating temperatures. Also,
small engines are harder to start or
crank when cold, so they need greater
fluidity for easy start-up just like racecar
engines.

FACT: Small engines work 20% harder
over sustained periods. Reduced friction
is critical to minimize wear in engines
which are running near the edge of their
pperating capability.

FACT: Pennzoil is the leader in the devel-
opment of motor oils with high tech
additive properties.. such as Z-7
which help prevent vamish and sludge
build-up in engines,

FACT. Pennzoil led the way In devel-
oping high tech multi-viscosity racing
oils. The same technology has been
applied to Pennzoil Multi-Vis Motor Oil
for your car.

FACT: Pennzoil was first to introduce
friction reducers in all their multi-vis oils.

Knowing these vital facts, Pennzoil has
been stress-tested to protect small
engines that work harder 1o do the same
job as a large engine. And since a
smaller engine Is under the stress of
warking at much higher rpm, it needs all
of Pennzoil's extra protection. That's
why you need Pennzoil protection in

YOUF Car.

Pennzoil doesn't just keep up with
the stress of today's small engine
demands. ..it stays ahead. So you can
depend on the latest Pennzoil state-of-
the-art technology lo give your car the
protection it needs,

Pennzoil—quality protection worth
asking for.

L U0y s quanm et

E

HIGH TECHNOLOGY

— NNZOIL
QUALITY 2




STEPHEN A. BOOTH

PM ELECTRONICS

MONITOR

Waiting for the under-$500 car phone

We hope that by the time you read this
the Federal Communications Commis-
sion will have decided the fate of Gen-
eral Electric's Personal Hadio Commu-
nications Service (PRCS}—the un-
der-5500 telephone system proposed
for in-car use as an inexpensive alterna- |
tive 10 more costly cellular mobile radio
telephones (see Phones On The Go
page 92, Aug. ‘B4).
Though the FCC was supposed 1o
rule on PRCS back in September, a
spokesman says the commissioners
were shooting for a Nov. 15 deadline.
Should PRCS get the go-ahead, GE
says it will begin selling the phones by
mid-'85, offer repeater service in 20
cities by that time and in 40 by the end
of the year, Repeater service means a
PRCS call could connect two parties in
cars as far apart as 30 miles. Normal

Cellular phones are getting smarter: The
new Audlotel takes up to elght messages
while you're away from your car.

home-to-car range for a PRCS is &
miles. PRCS is like a wireless extension
phone from your house: GE argues that
the home-to-car range is adequate for
the needs of most people.

As the drama comes to its conclusion
for GE's car phone, the more expensive
cellular mobile radio telephones are
coming down in price and getting
smarter all the time. Industry observers
expect the prices to drop sharply in
1985, now that there's sufficient
phone-manufacturing capacity and call-
handling service.

Recently, the Audiotel mobile phone
division of Audiovox introduced a cellu-
lar phone that takes up to eight mes-
sages when you're away from the
car—or gives the caller a forwarding
number. And Spectrum Cellular Com-
munications has developed a modem-
like dewvice that allows cellular car
phones 1o receive data transmissions
for a portable lap computer carried in
the car

Digital audio + laser video
The long-awaited marriage of video
disc and digital sound has occurred.
and it's a laser-gun wedding. PM's
correspondent at the recent Dusseldorf
HiFi/Video Fair in West Germany re-
ports that Pioneer has introduced the
first laser videodisc player that also can
play digital audio Compact Discs. Pio-
neer here in the United States notes
that the hybrid will be available state-
side in January. Although a U5, price
has yet to be determined. the roughly
$1.200 tag for German audiofvideo-
philes is close 1o the mark.

In Pioneer's CD/LD player, the ulti-
mate in both sound and video images
can be extracted from a single machine.
This is because the LaserDisc player
now incorporates the same semicon-
ductor laser pickup needed to play
digital audio Compact Discs (compared
to older. helium-gas lasers originally
used for videodisc playback). Conse-
quently, you need connect only one
machine 1o your stereo system 1o hear
either CDs or movie soundtracks, The
video portion is routed to vour TV,

Pioneer's hybrid is a frontioading
model that automatically senses disc
gize (4% in. for CD, 8 and 12 in. for LD)

and sets itself accordingly. It's got an-

£l

other neat wrinkle: The player also is |
capable of spinning the new laser vi- [
deodiscs that have digital audio sound-
tracks, Until recently, the sound portion
of laser videodiscs was encoded as
analog FM sterec—just like radio. The
Pioneer hybrid will sull play the older
discs, but now, if 8 movie soundtrack.
rock video or operatic performance is
recorded digitally, that's just the way
you'll get it on laser video—uwith all the
live dynamics intact

Though the ante for the CD/LD hy-
brid is steep, Pioneer seems 1o have the
only game in town. PM's inguiries to
Philips and Sony—aoriginators of the
Compact Disc—find that neither plans
o introduce a hybrid player in the near |
future. Philips, though, delighted some
audiophiles at the European fair with a
CD-only player that can display text
and graphics on an attached TV, Slated

for introduction next year, this player, |

for example, could show opera-lovers
the Iyrics as they're being sung.

Digital TV countdown

Digital audio playback isn't the only
digital news on the video front Get
ready for the new generation of digital

television receivers. In fact, by the time

you read this, the new technology
should be making its U.5. debut in retail
stores as a 20-in. model from Toshiba.

What's digital TV? It's got nothing to
do with lasers. [t uses mMiCrOprocessor
chips to take the incoming, analog
broadcast signal, break it down to its
component parts and store it in digital
code, then reassemble the information
for display on your screen.

Digital sets should recognize and
eliminate those annoving multipath (or
reflected) signals that cause TV ghosts.
Colors also should appear more lifelike,
because the chips have memorized true
color values often distorted in transmis-
sion. Thanks to that memory, too, the
digital TV can freeze a TV frame—and
display this as an inset picture-in-a-
picture in a corner of your screen. You
can get a similar sideshow if you wish
o monitor something you're recording
on your VCR while you watch another
program,

Toshiba's remotely controlled 20-
incher has built-in stereo and is expect-
ed o sell for about $1.200. Other
manufacturers have yet to reveal intro-
duction plans, though Panasonic offers
a digital set in Japan and ITT (which
invented the format) has been selling
one in Europe since spring. ™
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We made the best better.
Plymouth introduces the §/50 Reliant Super K.

granted. The new Reliant asuper k benefits from

IINECTINg Im pn wements ¢ hr'.xl: r has

For 1985, Plvmouth enginecrs a new 5/50 Rchant K
An even berter Reliant K. The Reliant Super K.
The best value of any 6-passenger car®; the highest gas
mileage?® the lowest base pnu
The new Reliant Super K 1s acrodynamically re- S
duu_m d. Its clean new lines reduce the dr ag cocfficient, S-year/ ‘1“ “ﬂ“ n:l!: 1"!’1 WeCTon ]‘| n.!
m: 1Lm it more cfficient than ever. And its tough is Plymouth, the quality is Chrysler.
2.2 uwlm has been refined for Eu.r'rtriu.riw-rl'n inee. The |1:"- 5/50 Reliant K. The Super K
Chrysler engineering doesn’t take quality for Match it! (if vou can.) Buckle up tor safery

Plymouth. Best built, best backed American cars.’

'mn-.h ¢
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Minimum-kickback saw chain

A saw chain that reduces the risk of
kickback is available from Townsend
Saw Chain Co., Box B398, Columbia.
5.C. 29260. Marketed under the name
Sabre, the chain has newly designed
rakers—the guide-points in from of
each cutter that regulate the depth of
the cutter bite. Without sacrificing cut-
ting speed. the three-picce Tri-Rakers
are claimed to substantially reduce ex-
cessive cutter penetration. Available
with varipus cutter styles. and to fit
most saws, the chains are $14 1o 825

Triple-thickness rakers reduce dangerous
kickback caused by excessive cutter bite.

Easy-to-carry generators
Three compact generators by John
Deere provide modest output, but high
portability, useful for campsite. boat
dock or construction site

Model 550 ($380) weighs 38 pounds
and produces 450 watts. Model 750
{$460). at 62 pounds, generates 600
watts. Model 1100 (£515) weighs 68
pounds and generates 900 watts, Each

has two 12-volt pul-

lets protected by cir-
cuit breakers, and a
low-speed idle for
guiet operation when
not under load. For
details. write to John
Deere and Co.. John
Deere Hd.,, Maoline,
Ill. 61265

Tool up for Christmas

Dremel offers its top-of-the-line Moto-
Tool and kit of 40 attachments, along
with a bonus router attachment. as a
Christmas special for $97.95 When
used with the Model 380 variable-
speed Moto-Tool, the router attach-
ment can make decorative signs, re-
move old putty from windows, or rout
designs into picture frames or furmni-
ture. The other 40 accessories in the kit
are used for cutting, carving, sanding.
polishing. buffing and grinding. For
details. write Dremel Manufacturing,
4915 21st 5t., Racine, Wis. 53406,

Precision drill stops

Adjustable drill stop collars that can be
sl to maintain a constant drill peneira-
tion depth come in a set of seven 1o fit
drill-bit diameters from e in. to 'z in
The steel collars have a black oxide
finish. They slip onto a cornventional bit
and lock into place with a hex key
wrench. The package is sold at hard-
ware stores and tool supply outlets for
§5. For further information or mail
order, write to Hensen Products, 63
East 18 Mile Rd.. Sterling Heights.
Mich. 48078

Combination

stove and

dishwasher

Combining  cookltop
oven and dishwasher
into a single appliance
provides convenient
SpACE-SAVING OppOrtL
nities  for cramped
kitchens. Available
with either gas or elec-
tric cooktop, the oom-
bo unit measures 30
in, wide x 767 in
high. including the
top-mounted exhaust
hood It's dubbed
Cook-"N-Clean Center :
by Modern Maid. and comes with stain-

less steel cooklop surface and black

glass doors. List price for gas model is

%1.575 and $1.450 for electric, For

nearest dealer, write Modern Maid, 403

North Main 5t., Topton, Pa. 19562

Chimney cleanout door

[nstalling this cleanow allows you to
inspect or clean your chimney flue
without going up on the roof or remow
ing your fireplace insert. Called the
Chimney Port, the maker says il can be
mounted anywhere on the flue above
the smoke shell. either indoors or out-

doors. Measuring 77 in. % 12%;in.. the
cast-iron cleanout has an airtight seal
and is secured with stainless-steel bolts
S0 it can’t be opened accidentally be-
tween cleanings. The Chimney Port is
sold for $64.45 postpaid by Cramco
Manufacturing. Box 178, Manchester

Cemer, Vi 05255 5.

i
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Unfortunately, if the telephone you buy today
isn‘t a Panasonic, it may be out of date tomorrow.

If it lasts that long.

Choose a built-in answering machine. Speaker-
phone. Built-in dialer. But choose carefully,
because it's built to last. After all, it's a Panasonic.

Mow you can buy your own telephone. 5o its important to
buy the one that's right for you.

On one hand, you don't want to spend too much for a
phone. Or buy one that does more than you need. On the
other, you don't want to spend too little. Or the phone may
become out of date in a few months. If it lasts that long.

Let Panasonic help you reach the right dedsion. We
have the right phone for you. And the right price to go

with it. No matter what your needs or budget.

Choose from phones with answering machines built
in. Speakerphones that let you talk without holding the
phone. And phones with automatic dialers. And most of
our phones are compatible with alternate long distance
services. Such as Sprint® and MCI.

Whichever Panasonic telephone you choose, it will
have one thing in common with our entire family of
phones. Panasonic dependability.

And should your phone ever need service, we have a
nationwide network of service centers

Panasonic telephones. They won't be out of date to-
day. Or tomorrow.

speakerphone. Dialer. And answering machine. Even lets you call in for
messages, Without a remote device. From any push-button tone phone.

KX-T 2425

This phone remembers 28 numbers. And will dial them for you auto-
matically. Even redials a busy number. Up to 15 times in 10 minutes,

KX-T-2130

This slim-line phone has an automatic dialer Call family. Friends.
Emergency numbers. Up to 16 digits long. At the touch of a button

KX-T 2203

it 18 & regiitered service mark of GTE Sprint Communications Corp

This phone lets you connect two incoming lines. %0 you can. put
your first call on hold, while you answer a second. Also has an
automatic dialer.

KX-T 3203

Panasonic.

just slightly ahead of our time.




WHAT BETTER GIFT FOR A DO-IT-YOURSELFER,
THAN ATOOLTHAT DOES ITALL.
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The remarkable device pictured
below is a Dremel Moto-Tool. With its
wide range of accessory bits, this com-
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FREE ROUTER.

This Christmas, Dremel’s top-quality

pact power tool gives a do-it-yourselfera Moto-Tool makes an even better gift. Be-

lot of versatility in a very small package.
Not only will it handle a variety of tasks,
itll handle a variety of materials. So, for
example, the same tool that'll rout
picture frames and polish brass, will also
sharpen tools and cut conduit. And
because the Moto-Tool is so compact,
many timesit’ll do the job, where other
tools won't even fit.

The Moto-Tool is available in several
different models, including both
constant speed (28,000 RPM) and
adjustable speed (5,000-28,000 RPM)
versions. Each features a reliable motor
and an assortment of useful accessories.

e S A e B

cause when you buy a specially marked
3801SP Moto-Tool Kit, you alsoget
a free router attachment and bit.
(A$22.30 value.) H

So ifyou know
someone who'd
like atool that
does the work of
many, pick upa
Moto-Tool. As
thousands of
people already
know, there’sno *
other single tool
like it.

DREMEL mororoos

L= TR T PR

i ———
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' DHEMEL |
Gets the job done bitby bit.
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by hand or machine.

EPAIRING MINOR
BODY DAMAGE

Time-ravaged paint
Jjobs and smaill nicks,
scratches and dents
can be fixed in your
driveway with basic
bodywork techniques
and a little patience.

BY PAUL STENQUIST
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Your family wagon isn't quite the
glamorous machine that it once
was. The effects of use, road salt,
pollution, parking lot mishaps and a
variety of other hazards have taken
their toll.

Whara it was once bright and shiny, it
is mow dull and fading. The paint is
chippad behind the front and rear fen-
derwells, and a couple of long scratches
cross the door panels. A professional
bodyshop repair job would be a very
expensive proposition. Can you do it
yourself?

Unlike mechanical work, success in
body work can be measured in degrees.

With a mechanical job, you can either
do it or you can't. When it comes to
bodywork, however, even a feeble ef-

| fort may make the car look better than it
| does right now, and if you can’t afford a

pro job, you have little to lose.
In the following sections, we'll out-
line some simple exterior repairs.

Restoring faded paint

A paint surface that is extremely
faded and scratched may not respond to
the normal cleaning and polishing tech-
niques described in our Saturday Me-
chanic on exterior car care (see How To
Clean Your Car Like A Pro, page 35,

a5
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Dull paint can sometimes be refurbished
with a compounding treatment, either




Oct. ‘84). In these cases, machine
or hand compounding is neces-
sary. But remember, whether you
do the job with a machine or by
hand, there are no guarantees.
You may rub through the old
paint before you have removed
the oxidized surface. Rubbing
through, however, is less likely if
the job is done by hand.

Hand compounding is bhard
work. You can only do a small
area at a time and a considerable
amount of elbow grease is need-
ed. Use a rubbing compound that
is intended for hand rubbing and
some B00-grit sandpaper.

Begin by lightly wet-sanding
an area of about 2 sq. ft. with the
B600-grit paper, which should be
folded into gquarters. After uni-
with a fine grade of hand rubbing

compound. Apply the compound with a |
soft damp rag that has been wrung out
and folded into a pad. Use medium
pressure and straight back-and-forth
strokes. Following directions on the
label, remove the compound with a dry
rag. If the surface isn't glossy, you
haven't removed enough of the faded

paint. Do it again.

Avoid rubbing hard on edges or
raised parts of a panel, since these |
arpas will rub through first. If you do |
rub all the way through the paint,
refinishing is the only completely satis-

factory fix.
Machine compounding
Machine compounding is fast-
er and removes more paint, but,
of course, the danger of rub-
through is increased. To do the
job, you'll need a power polishing
machine which runs at 1,400 rpm
or higher under load, and some
rubbing compound designed for
machine compounding.
A carpet-type pad is
usually used for com-
pounding, rather than
the lamb's-wool-type
pad, which is generally
used for waxing. An
auto parts store that
specializes in body shop
repairs can help you with both the
pad and the compound, and a tool
rental store can supply the ma-
chine.

Rub-through precautions
Before polishing, apply a thin
strip of masking tape to creases,
raised edges and sharp corners of
the body that will be passed over

35

pound over the area with the pad
before turning on the machine.

Turn on the polisher and
stroke the area to be compounded
left to right and right to left. Don't
push. Let the weight of the ma-
chine do the work.

When moving to the right, lift
the right half of the pad a bit (see
Fig. 1). Lift the left edge of the
pad when moving to the left.
Overlap the stroke directly above
or below by about half its width.
Once you've compounded the
area moving in a horizontal direc-
tion, do the same thing moving
up and down. Again, slightly lift
the edge of the pad that is toward

with a polishing machine, tilt

1 When compound]
the pad at a 10° angle from the surface, with the lifted %’m“m . D
side In the direction of travel. p as before.

Four passes over the area, two
horizontally and two wertically,
by the polisher to minimize the chance | should be sufficient. If the compound is
of rub-through. Mix the compound with | all used up before you're done, you
water if the instructions so indicate. | didn't use enough. If there’s a bunch
Woear old clothes. The compound will fly | left over, you used too much.
all over when you turn on the machine. |
When using a power polisher, wear | Pad cleaning
safety goggles and a dust-type respira- As you're compounding, clean the
tor. Make sure you grip the polisher | pad from time to time. Lay the machine
firmly at all times, and keep the electric | on the ground and turn it on. Hold it
cord out of the way. (Air-powered pol- | firmly and scrape compound buildup
ishers are considerably safer.) from the pad by applying a dull screw-
Apply compound to a 2 by 2-ft. area \ driver blade to it as it spins. Move the
of the car with a 2- to 4-in. brush. Dont | screwdriver from the outer edge of the
apply compound to the polishing wheel, l pad toward its center.
Use only as much as needed for uniform |~ Afer you've done all areas that can
be reached with the polisher, re-

= _‘_F,,.':--'ff - move masking tape from raised
AL edges and corners and compound
L these spots by hand, as well as

any other areas that cannot be
f' i reached easily with the machine.

A

i Repairing chips and nicks
i | Perhaps the toughest part of
repairing chips and nicks is decid-
ing how you want to do it. Small
nicks can be repaired “temporar-
ily”" in just a few minutes (more
on that later). But if you want to
rastore the area to like-new con-
dition, complex technigques are
recommended for the wvarious
types of finishes used by carmak-
ers today.

If you don't have a spray gun
and compressor and don’t want to
rent one, you'll have to have a
body shop finish up the job once
you have repaired the nick. How-
ever, you can still save a lot of
money by doing the body repair
yourself,

Don't try to refinish part of a
panel with touch-up spray cans.

POPULAR MECHANICS » DECEMBER 1984




You won't get a good match. On a small
panel that is not particularly visible,
such as the lower half of a rear quartar
that is split by a trim line, you may
decide to have a go at refinishing with
touch-up spray. The results may not
please you, however.

To produce a professional-looking
nick repair you'll need a sanding block,
80-, 240- and 400-grit sandpaper, zinc
chromate primer, finishing primer,
wax-removing solvent, a tack cloth,
glazing putty and a rubber contour
squeegea. You should be able to pur-
chase all of these products at any well-
stocked auto parts store. If you can't
find them there, you can try a parts
store that specializes in body shop sup-
plies. You'll also find a knowledgeabla
body work oriented counterman

of deep sanding scratches, then wet-
sand lightly with 400-grit paper until
the surface is satin smooth. Wash with
water, dry with a cloth rag and then
wipe the entire panel with a tack cloth.

Next, mask any trim near the repair
area or the edges of any adjoining
panels that are close enough to be
threatened by overspray (Fig. 3). Then
coat the bare metal and the sanded
paint with zinc chromate primer. Hold
the spray can parallel to the surface and
at a distance of about 10 in. Move the
can back and forth, keeping it the same
distance from the surface at all times.

Once the primer has dried, put a
lumnp of glazing putty on the edge of the
contour squeeges and apply it to the
prime-coated repair area (Fig. 4). Apply

with moderate pressure, move dquickly,
and in one direction only. Don't attempt
a second pass with the squeegee. If you
don't like the results of your first at-
tempt, remove all the glazing putty and
try it again with a fresh lump of putty.

Finishing putty repairs
Let the putty dry overnight, or as
specified on the product label, then
sand with 240-grit paper in a sanding
block until the repair area is completely
leval with the surrounding area. Feel
for any high spots and sand some more
if necessary. Inspect the puttied
area carefully for pits, low spots
or rough areas, and apply glazing
putty again if necessary, resand-
ing as above.
Finally, insert a piece of 400-grit
paper in the sanding block and wet-
sand the area until it is satin smooth.
Flush the area with lots of water as you
sand to avoid leaving scratches.

Wash the panel with water, dry it and
wipe it with the tack cloth. Then apply a
final finish primer that is compatible
with the color coat that will be applied.

Temporary touch-up

If your car is nicked and chipped but
you don't want to get involved in a
repair that will necessitate the refinish-
ing of a panel, you can do a temporary
touch-up.

Buy a can of touch-up paint that is an
exact match for the color of your car

{vehicle type and year as well as the
name of the color are listed on the

at most such establishments who
will usually be willing to halp you
with problems.

Before you begin the repair of a
nick, clean the entire panel with a
wax-removing solvent. Wipe it
dry.

Using 80-grit sandpaper on a
hand sanding block, sand the
area until the edges of the nick or
chip have been smoothed out and
the surface is totally free of rust
(Fig. 2). Hold the sanding block
flat against the panel and apply
moderate pressure. Work with a
back-and-forth motion over an
area that is sufficiently large to
allow complete feathering of sur-
rounding paint.

Continue working until you
can’t feel the edges of the nick.
Insert a piece of 240-grit paper
and sand until the surface is froo
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can of paint). The best type is the
brush-applied touch-up paint, but
this is sometimes hard o find.
You'll probably have to settle for
a spray can.

Remowve all rust from the nick
area, but don't attempt to feather
the edges. A pocket knife used as
a scraper works wall for this.

Once all the rust has been
removed, spray some of the paint
into the cover of the spray can
utes until it thickens a bit. (If you
have bottled brush-type paint,
use it as it comes.) Use a match-
stick to apply the paint. Dip the
end of the match that is not
coated with sulphur in the paint
and dab it onto the chipped area.
Try to apply a heavy coat on the
first attempt to completely fill the
nick. Make sure that you have

r




covered all of the bare metal,

In conspicuous places, this type
of repair won't produce very sat-
isfactory results, but it is far bet-
ter than simply spraying touch-up
paint over an unrepaired chip. In
less conspicuous places, it will
serve quite well to protect the
metal until a more extensive re-
pair can be completed.

Repairing scraiches

Deep tches can be repaired
following the same procedures
recommended for repair of chips
and nicks. And, of course, surface
scratches that have no depth to
speak of can usually be removed
with rubbing compound.
Scratches that fall in between—
not deep enough to have reached
bare metal but too deep to be 5
removed with rubbing com-
pound—can be repaired with
glazing putty.

You'll need glazing putty, fin-
ishing primer, a tack cloth, a
squeeages, masking paper and tape,
240- and 400-grit sandpaper, rags and
wax-remover solvent.

Clean the scratched area with the
solvent, then lightly sand the scratch
with the 240-grit paper. Fold the paper
into quarters or smaller, and sand enly
encugh to slightly roughen the area
directly around the scratch. Sand evenly
along the length of the scratch. Don't
concentrate on one area.

Wash the area with a wet rag, dry it
and then wipe it with the tack cloth.
Apply a dab of the putty to the edge of
your squeegee and smoothly wipe it
across the scratch, making one pass
next to the other, all along the length of
the scratch. As before, don't at-

ol

area with water (Fig. 5). Keep splashing
water on as you sand to flush away
sanding residue. Use long strokes and
sand until the area is perfectly smooth.
Then, rinse, dry and wipe with the tack
cloth.

To complete the repair, coat the area
with the right type of finishing primer,
depending on what type of paint will be
used to color coat (Fig. 6).

As we pointed out sarlier, spot repair
of automotive finishes can be complicat-
| ed. To find out what type of color coat or
| primer must be used, you'll have to visit
| @ bodyshop supply store. Before you
| do, make sure you know the color code
| for your vehicle. You can find this code

on the area as you sand
flush away sludge and keep the paper fresh.

on the body identification plate.

Each of the various carmakers
has its own name for this plate.
On GM cars, other than Corvette,
the body number plate is under
the hood on the front or upper
surface of the firewall shroud. On
Corvettes, it's on tha dashboard
brace below the glove box or on
the left door hinge pillar.

On Fords the vehicle certifica-
tion label is on the lock face panel
of the driver's door.

On Chrysler products, the body
code plate is under the hood on or
near the left front fenderwell, or
on the radiator support.

On some cars, it's quite obwvi-
- ous which of the many numbers

N iczaan~  om the body plate is the paint
P " code. On other cars, you'll need
When the glazing putty has dried, wet-sand with the assistance of a factory service

manual or the counterman in the
body supply store. If you have to,
make a sketch of the whole tag
and let him pick out the correct
paint cods.

Primer and color coat

Once the code has been determined,
the man in the body supply store can
check it against the color chart for your
year and model car. The chart will tell
him exactly what type of finishing prim-
ar and color coat should be used. For
most types of automotive finish, the
final color is applied in a number of
coats. The first coat is sprayed so it
covers an area only as large as the spot
repair. Each subsequent coat covers a
slightly larger area.

For some types of paint as many as
six coats are necessary. Spray gun pres-
sure usually is altered for the final
coats, This technique blends the

tempt a second pass. If you're not
satisfied with your first attempt,
remove the putty and try again.

Allow the putty to dry over-
night or as specified, then sand
the area with 240-grit paper on a
sanding block. Sand evenly to
avoid creating low spots. Wash
the area with water, dry it and
wipe with the tack cloth.

Don't be alarmed if there are
low spots or if parts of the scratch
are not completaly filled with put-
ty. Simply reapply another coat of
the putty as before. Repeat the
application of putty as many
times as necessary to effect a
smooth repair,

Once you're satisfied that the

N

new paint into the old.

Don’t attempt to do this your-
self without specific instructions
for your type of finish. You might
be able to get instructional litera-
ture from the auto body supply
store. Various books are also
available.

Remember that patience is the
key to successful body and paint
work.

If you apply paint haphazardly,
your car won't look any better
than it did before the damage
was repaired. If you concentrate
sanding efforts in one area in an
attempt to remove an imperfec-
tion quickly, you will create a low
spot. And if you sand before filler,

repair is perfect, sand with 400- g 50 the surface has been sanded to a shiny
grit paper in a sanding block, smoathness a finishing primer that will be
wetting the paper and the repair compatiblie with final color coat.

38

glaze or primer has had a chance

to dry properly, you'll create a
real mess. P
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Adverisemes

Save Gas, Save Engine with‘POLY’

The following introduces one of the
most fully tesied and credentialed gas-
saving, friction-reducing engine treat-
menis ever to reach the markei!

WHAT IS POLY? “Poly” is short for
polytetrafluoroethylene (TFE). It is the
slipperiest substance known to man (1981
Guiness Book of World Records, p. 188).
The Petrolon Corporation, makers of
Slick 50, has invented a way to perman-
ently bind this slippery chemical to your
engine with one treatment. All you do is
add one quart of Slick 50 to your oil dur-
ing oil and filter change., By reducing
engine friction, Slick 50 increases gas
mileage and horsepower and reduces
engine operating temperature, thus caus-
ing your oil and engine to last longer. Just
as important, it reduces metal wear,
defraying costly overhauls.

HOW DO I KNOW THIS ISNT A
FRAUD? Slick 50 has some very impres-
sive credentials. The “Consumers Digest™
magazine (March/ Apnl, 1982, p. 15)
states “Slick 50 does reduce engine heat
and ordinary wear, and our informal tests
indicate that it will improve gas mileage
by about 2 or 3 miles per gallon.™
Researchers at the Franklin Institute
Research Laborstory, after applying a
powerful ultrasonic cleaning process to a
Slick 50 treated engine, were surprised at
its permanence. They stated, "We actually
expected the Petrolon Slick-50 TFE Resin
coating to also be removed, but later
found it was still there,™

The FAA (Federal Aviation Adminis-
tration) has fully accepted Shick 50 Air-
craft Piston Engine Treatment (F.AR.
#331.49). An FAA test simulating 1400
hours of engine use (equivalent to about
70,000 miles on a car) showed almost zero
engine wear!

2500 miles after removing Slick 50 from
the crankcase, lab tests at a leading uni-
versity engineering experiment station
showed that the benefits of Slick 50 were
still there. They reported a horsepower
increase of 16.9% and 9.9% for light and
heavy loading respectively. The senior
engincering researcher at the University of
Southern California in San Diego stated
this, “Slick 50 does increase horsepower
and decreases fuel consumption in tests
done at the university.” The Space Shuttle
Columbia uses the chemical “poly™ in its
gears and bearings because it is the only
chemical lubricant which can withstand
the heat and corrosive elements of space.

Perhaps most dramatic of all is a tor-

TFE RESIN-ENGINE
{. COATING

ture test overseen by the Automotive Ser-
vices Council for Pennsylvania and shown
on television station WTVE. Three cars
with between 75,000 and 129,000 miles on
them were treated with Slick 50. Six
months later the oil was drained from
each wvehicle, and the cars were driven
without the oil plugs for about a half hour,
The water temperature never rose, and the
engines sustained no apparent damage.
There are many more tests available. If
you are still skeptical, send $2.00 to defray
printing and postage costs, and we will
send you additional, more detailed test
information, etc,

HOW DO YOU TREAT AN
ENGINE? Very simply. A few minutes
before oil and filter change, add engine
flush (sent free with each order) to clean
out the engine. Let the engine idle for 10
minutes. Then drain the oil, change the
filter, and add the proper amount of oil
less one guart. Add one quarn Slick 50,
drive for 30 minutes, and leave it in the
crankcase for 3,000 miles. As the engine
operates, the oil carries the polytletra-
fluoroethylene between the parts where it
is burnished into the pores of the metal,
Once impregnated, it is permanent, so you
do it only once, not each time you change
oil. One quart of Slick 50 will treat all
standard 4-, 6-, and E-cylinder gasoline
and diesel engines.

WILL IT WORK WITH MOST
OILS? Yes, Slick 50 will work with all
petroleum-based oils and all synthetics
that are compatible with petroleum-based

oils. An exception is graphite oils. How-
ever, once an engine is treated, you can go
back to a graphite type if desired.

WHAT ARE THE BENEFITS OF
SLICK 507 Your actual benefits in per-
centages may vary, depending on the kind
of driving you do, vehicle condition,
weather, and geographic area. By redue-
ing friction, Slick 50 does all of the follow-
ing: It increases gas mileage. It increases
horsepower—small economy cars and
large RVS really need this! It reduces
operating temperatures, thus increasing
the lubrication and life of the oil and the
engine. Last but not least, the drastic
reduction in engine wear defrays or elimi-
nates costly overhauls which could save
you up to $1,000. Slick 50 eliminates the
“lubrication starvation™ that all cars expe-
rience when first started before the oil has
a chance to circulate. Up to 90% of the
engine wear on a car can be caused by this
lubrication starvation. You receive all of
these benefits for $34.95, less than the cost
of two tanks of gas.

WILL SLICK 50 HARM MY EN-
GINE OR AFFECT MY WARRANTY?
MNo! Slick 50 is suspended in an excellent
grade of petroleum oil which meets or
exceeds every manufacturer’s engine war-
ranty requirements. In addition, Slick 50
is the only product of its kind to have both
an APl (Amerncan Petroleum Institute)
and an SAE (Society of Automotive Engi-
neers) rating imprinted on the package. It
also has a SF-CC-CD service
classification.

ARE DEALERSHIPS AVAILABLE?
Yes. Here's an opportunity to make hand-
some profits, Having such solid test
results from major institutions makes
Slick 50 easier to sell than many other
products. Free dealership information is
seni upon request.

Free engine Mush sent with each order.
Free shipping with orders of 1 or more.

For purchase or further information,
call toll-free 1-800-525-8624 (in Colorado
call 1-303-762-1385) or send to SLICK 50,
3148 S. York 5t., Englewood, CO 80110,

O Ienclase $34.95 + $4.00 shipping and handling,
O 1 want 2 or mare (free shipping and hand ling).

O Chech o cCoD 0O Vi ManierCard
Card Mo Eap. Dhale

Name.

Address

1Tive sireel sddices | possible for 1TPR delivery )
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I have a Speed Queen gas dryer. model
No, DGSO31W, serial No. 5210685, At
times the dryer works well on all heat
ranges and other times it overheats on
any heat range. Sometimes. when
switching heat ranges it will change
and other times it will not. What can |
do to repair this?

Thank yvou for your help.—Everert F.
Adams., Rapid City, 5.0,

There is a good possibility that the
high-heat thermostat is causing your
erratic problem. The part number for
the high-heat thermostat is 54737, and
it costs about £9, The part is available in
your area from Dey Appliance Parts,
300 North Phillips, Sioux Falls, 5.D.

To replace the thermostat, first un-
plug the dryer from its electrical source
and shut off the gas supply. Open the
loading door and roll back the outer
door seal. You will find six Phillips-head
screws which hold the gasket as well as
the duct ring to the dryer front

Hemove the screws and gently pull
out the nng and gasket. Clean out the
accumulated lint in the duct with a
vacuum cleaner and a brush. Next
remove the four screws at the bottom
edge of the front panel and pull this
edge slightly away from the dryer.
Lower the panel and remove it from the
dryer. The thermostat is located on tha
left side of the front bulkhead assem-
bly. The center thermastat is the high-
heat thermostat.

Hemove the two wires from the old
thermostat and the two screws that
hold it in place, and install the new part,

Dryer overheats errati_céll‘g-v.

EXHAUST-LIMIT
_ THERMOSTAT
" |GAS MODELS)

HIGH-HEAT
= THERMOSTAT

us i
i

THERMOSTAT OUTER
DOOR
DUCTRING  TEAL

Center thermostat behind ‘s front pan-
el requlates high heat. if , It Causes
erratic temperatures or overheating.

Then, reassemble the dryer, plug it
back into its power source, turn the gas
back on and light the pilot.

Sticky ice-maker tray

I have a Frigidaire refrigerator. FPC1-
1707, with an IMK-5 ice maker. After a
vear's use, the ice-maker tray has lost
its fuster, and the cubes stick and won't
fall out. | have city water, which causes
no problems with any other appliances.
I've wied coating the tray with vinegar.
but that only lasts for about a week.—
Wayne Mamer, Valparaiso, Ird,

It sounds as if the hard water in your
area is causing a mineral deposit build-
up on the surface of the ice-maker tray,
which Is preventing the ice cubes from
sliding out easily. Frigidaire says it
doesn't make a coating for the ice-
maker tray, But the company did say
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that you can alter the flow of air blow-
ing over the ice maker.

The ice cubes must frecze from the
top down, so that when the bottom
freezes it will crack the cubes loose and
mineral deposits won’t cause them to
stick. Look at the frozen cubes in the ice
bucket; they should have small cracks
on the bottom. If the small cracks
appear on the top of the cubes. change
the air duct in the back of the freezer
compartment.

The modified air duct is called a
deflector kit. The part No. is 99564974,
and it costs about $6. [t can be ordered
from any Frigidaire parts dealer in your
area.

Low-suction vacuum cleaner

Our Ewrska canister vacuum cleaner.
Mode! 3240 has very little suction. We
put in a clean bag that came with the
vacuwm, but the suction is still poaor.
Can you help us?—A. Cinelli. Westport,
Lo,

Several things can cause reduced
suction, First, check the hose and wand
for obstructions. A partially clogged
hose can usually be cleaned by con-
necling the hose to the vacuum's ex-
haust port and blowing out any foreign
matter. In more stubbom cases, try
using a broom handle or something
with a blumt end. and carefully push out
the obstruction. Also check the hase for
breaks or a poor fit at the intake flange.

If an obstruction is not the problem,.
open the vacuum and inspect the vel-
low paper filter and the round gray
foam-rubber filter mounted on top of
the fan housing. The paper filter should
be changed each time you change the
dust bag. The foam filter can be cleaned
by shaking it out or washing it in mild
soap and water. Be sure the filter is
completely dry before putting it back
on the fan housing or you may draw
moisture into the motor and damage it

Finally. check the filter bag. The bag
is made of a porous paper. If the pares
become clogged with very fine dust
particles. the bag simply balloons and
allows very little air to flow through it
Try changing the bag again to see if the
vacuum's performance improves, If it
doesn't, take it to a repair shop and
have the motor checked 1o be sure it is
performing 1o specifications.

Overactive toaster
I have a Proctor-Silex toaster, Model
T621W. Series G729, that somelimes
pops the toast right out of the 1oaster. Is
there any adjustment to lessen the pop-
up force?—Louis Mertic. Akron, Ohio
The problem is in the chassis of the
toaster, The chassis is not a serviceable
item and must be replaced as one
assembly, Take the toaster to an
authorized repair agency and have the
chassis replaced. ™

If yow have a prodiem with any apphiaroe. serd your
cereshindt. akang with thee roowded and serial manbers, (o
Appdiancs Chaie. Popular Wechanios, 224 West &7h
51, Nesw Yark NY M8 Sormy. bui Iofirprs canisel
e answrered sadividuaily. Probdems of winks imneres
will bur ciscssed i this codumn

T — e )
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INTRODUCING THE TRUCK
DESIGNED TO CARRY A TUNE.

A tune you can shape with With this graphic equalizer
the Equalizer V. you can separate and blend
Now the Delco Electronics  the bass, midrange and treble
Equalizer V opfion makes the responses in your favorite tunes,
sound of great music part of while the system-designed
the driving enjoyment of speakers deliver fidelity unex-
selected ‘85 model Chevy pected in a truck
and GMC trucks. That's because, unlike
some other truck radios, the
Delco music systerm wasn'tan
afterthought, When these
trucks were on the drawing
board, so was Delco
Electronics, determining
the precise location for
the system’s speakers

Delco Electronics

A DIVIRON OF GENERAL MOTORS

for optimum audio perfor-
mance.

The result is a music system
that's designed into the truck as
carefully as the suspension. Visit

your nearest GM dealer for @
test-listen of the Equalizer V.
And look for the Delco-GM
name on music systems in all
Chevrolet and GMC frucks.
Wherever the music goes,
there’s Delco Electronics bring-
ing you the art of music through
the science of sound.

BRINGING YOU THE ART OF MUSIC THROUGH THE SCIENCE OF SOUND.




Announcing VORTEC V6.

MOST POWERFUL STANDARD ENGINE YOU CAN GET IN A 1/2-TON PICKUP.
Team a swirling, tornado-like vortex action with advanced engine technology
and what do you get?
VORTEC. New V6 power, standard in tough full-size - and %-ton 2WD Chevy
Pickups, 4-ton 4WD Chevy Pickups and Chevy Vans and Sportvans* for 1985.
VORTEC's swirl-port induction literally storms ahead of conventional engine
design to mix fuel and air together more completely
For you, this means truly impressive performance. Impressive towing power, {oo.
VORTEC s statistics? 155 SAE net horses bred for truck use and fed by
four-barrel carburetion. There's even the surefire kick of electronic spark control
VORTEC V6. The new standard of six-cylinder power in tough Chevy trucks

NOTHING WORKS LIKE



A CHEVY TRUCK =sge=




DANIEL CHARLES ROSS

DETROIT

LISTENING POST

The 1986 Buick LeSabre looks a lot like
General Motors’ A- and C-car front-
drivers, and we bet it's going to drive in
the same traditional way the big Buick
rear-drivers did—soft and easy, At
Buick, the “traditional” buyers are as
important as they are at Oldsmobile,
and we've already seen how Olds has
“"up-dated”” the ride of its new cars,

As the LeSabre gets smaller and
goes to front-wheel drive, it loses a fow
pounds of weight, too. Expect the loss
o trim out at around 610 pounds-—all
the beter for fuel economy. Wheelbase
will shrink from 114 inches to about
108 inches. and overall length could be
reduced by as much as 20 inches,

The engines for this *86 will probably
be the 3.8-iter VG or the new 3.0-liter
V6, with a diesel engine option possi-
ble. The most likely transmission candi-
date appears o be a four-speed auto-
matic with overdrive.

The 'B6 LeSabre and a new Olds
| Dela B8 will be built at “Buick Ciry,"”
| the first vehicles that will be assembled
at the new manufacturing facility now
going up in Flint.

It's likely that Chevy and Pontiac will
leave their rear-drive B-cars {Impala.

Front-drive LeSabre

Cur spy photographer caught the down-
sized Buick B-car near Its desert test site, The
'B6 LeSabre will be 610 pounds lighter and
20 in. shorter than its rear-drive namesake.,

Caprice. Parisienne) untouched as long
as demand exists. Buick and Olds are
now part of GM's “"big car” group,

while Chevy and Pomtiac—the “'small
car’” group—are supposed to be doing
their own new model development.

Korean-built Omnis?
We've previously reported the Chrysler
Corp's interest in offshore automotive
contems. That interest has gone so far
that we understand negotiations with
Korea's Samsung Group are reaching a
critical stage conceming a joint-venturea
car. Being discussed are the specifics of
building a %400 million automaobile
plant in South Korea to assomble as
many as 300,000 units per year. The
car Samsung and Chrysler would build
i5 said to be the OmniMHorizon, but the
deal could evolve into that car's re
placement for the late 1980s, the so-
called P-car, Chrysler wants to build
such a small car for service inio the
19805, If Samsung builds it, Chrysler
indicates, it would be sold in the United
States and Southeast Asia in competi-
tion with Mitsubishi

Some of the difficulty lies in Sam-
sung having no expernience in the car
husiness—aone of its strengths s build-
ing televisions, Also, it's said the Kore-
an government could frown on addi-
tional competition for the existing

44

| home teams:;

Dapwoo Motor Co. Lid,
(50 percent owned by GM) and Hyun-
dai Motor Co. (10 percent owned by
Mitsubishi—which 15 iself 15 percont
owned by Chrysler). A plus, howevor
is that under the current voluntary
restraint agreement, Korean cars could
be imported without restriction.

Chevy revives Nova
It's definite: GM will put the Nova
hadge on the joint-venture car it's pre-
paring with Toyota in Fremont, Calif.
Taking into consideration the American
Motors example of “Alliance” for that
Franco-American  joint project, GM
name-givers woyved with calling the Fre-
mont car the "WVenture."” Other
names—a lengthy list of them—were
ested for consumer acceptance, but
none had the recognition value that
MNaowva has. Small wonder. The compact
Nova was one of GM's longest-running
most popular automaobiles

Mo automotive  patriotism
though, as once shown in the ad slogan

“baseball. hot dogs, apple pie and
Chevroler.”" In deference wo Nova's Ori-
ental flavor, Chevy changed its adver-
tising slogan months ago from "USA 1
is taking charge"” to simply "Chevy is
taking charge.”’

Belts, not bags

A survey of insurance industry execu-
tives showed that the group generally
i in favor of some form of passive
restraint protection for automobile pas-
sengers, but about 62 percent of those
responding to the survey didn't think
air bags were the way to go about it
About 64 percent of the respondents
thought automatic seat belts were the
best method of protection from mjury
during a car crash, citing the probable
cost elfectiveness of belts over bags.
Meanwhile, Ford is assessing the
feasibility of air bags in the real world
by providing the feds with 5,000 driver-
only air bag-equipped cars. Some po-

here, | lice departments are testing rewrofitted

(Flease tum to page 46)
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(Continued from page 44}

air bags in the field, too—one of which,
we learned, inflated when the officer
drove over a rough road,

Science marches on
The Federal Highway Administration is
promoting a salt-free diet for roads in
the winter, proposing the use of calci-
um magnesium acetate (CMA) instead
of the traditional calcium chloride (salt).
CMA does less harm to car bodies,
roads. bridges and plant life than salt,
and is said 1o be more effective at low
temperatures. Unlike salt, which occurs
naturally, CMA must be manufactured.
EPA scientists claim that used motor
oil is a carcinogen! Prolonged skin con-
tact with crankcase drainings has
caused cancer in lab mice. EPA advises
mechanics 10 wear rubber gloves, wash
drained oil off skin as soon as possible
and refrain from sticking oily rags into
their pockets.

Ear to the ground

In case you didn’t notice, 1985 car
prices are up: General Motors new car
prices have gone up an average of 2.3
percent—about  $292—over 1984

models. AMC Alliance/Encore is up by
2.3 percent and Eagle/Jleep by 4.1 per-
cent, Ford's average new car prices
have increased 1.9 percent.

Baby limo out: Chrysler will discon-
tinue the smaller of two K-based limos
for '85. The five-passenger Executive
car sold barely 10 percent of the 900 or
so sales of the seven-passenger ver-
sion, which carries over, Both are built
by ASC Inc.

From Pontiac in ‘88: Code-named the
W-car, a sleek new front-drive coupe is
under way at GM 1o replace the aging
Bonneville and Grand Prix by 1988
Buick and Olds will get wversions,
powered by a 2. 2-liter Four,

Same bounce per ounce: GM re-
searchers have found a domestic re-
placement for Hevea rubber, imported
from Malaysia for rubber parts. The
substance, extracted from the Guayule
shrub found in the American South-
west, can be developed commercially
for parts such as engine mounts,

Milestones: Olds has built its 25-
millionth car, an "85 Calais. GM Truck &
Bus Group has built its 1.000.001st
compact S-truck, a GMC Jimmy utility
vehicle. At Ford, a single assembly
plant in Oakville, Ontario, has built its
2.000.000th  truck, a six-passenger
crew cab.

Building them the right way: A shut-

down due to poor quality parts stopped
assembly of Olds and Buick N-cars for
18 days earlier this year. Way to go, we
say

Book of the month: The New Formula
Cne: A Turbo Age, by Niki Lauda. 256
pages, $21.95; Motorbooks Internation-
al. Osceola, Wis. 54020, Not only can
this man drive well, but he writes well,
too, In words, pictures and more than
130 illustrations, twice-World Champi-
on Lauda takes you behind-the-whee!
and behind-the-scenes in the world's
most glamorous motorsport. Fascinat-
ing for the technical reader. spellbind-
ing for the enthusiast.

Short drives: Now that we've spent a
week in the "85 Ford LTD LX, we think
we know what draws folks into police
work. Ford's version of the Euro-tour-
ing sedan is the LTD in LX trim, featur-
ing big wheels and tires. no-nonsense
suspension and hot H.O, 5.0-liter Va8
power. The engine and suspension are
right out of the police package. A very
comfortable, powerful piece of family
transportation. :

We also drove the ‘85 Continental
Mark VIl LSC with H.O. five-liter V8.
The car was always quiel. always guick
and always good-looking. It's also avail-
able with a BMW turbodiesel. The Mark
can compete with Mercedes-Benz on
.S, or German turf,
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Security Sale!

Save *16.35 on Radio Shack’s
Home Burglar Alarm System

Safeguard your loved ones and your valuable
possessions with this perimeter system for pro-
fessional home security. It includes all you
need for easy do-it-yourself installation. You
get an alarm system panel with comprehensive
manual on planning, installation and operation,
100 feet of wire, high-security key lock, four
magnetic switches for windows or doors, and
an electronic siren. You can always expand
your coverage with the addition of Radio
Shack’s other security devices. You can even
add up to ten arm/disarm key switches for dif-
ferent entrances. The system has two loops.
One activates the alarm instantly, the other

System Price

% 1299

Heg Separate Items 146.30

provides adjustable 0-45-second entry and exit
delays. Alarm shuts off after five minutes, then
resets automatically. An always-armed
“Panic” circuit lets you trigger the alarm in
emergencies. Four LEDs show system status.
Power-on and arm/memory LEDs assure you
that the system is armed and working. Battery
and bell test buttons and battery-low indicator,
too. A loop indicator lets you know if a window
or door was left unprotected. U.L. listed AC
operation with automatic battery backup.
Come in and save! And see our entire security
line while you're there. Bring your Radio
Shack/CitiLine card,

Radie fhaek

A DIVISION OF TANDY CORPORATION

Price applies a1 participating Radic Shack stores and dealers. Batieres exira
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OUTDOORS

Water on
the knee

| In case you haven't noticed. hydroslid-
ing. or kneeboparding, is one of the
fastest growing water sporis, The
boards produced by several manufac-
turers use high-tech construction, such
as foam bonded to a polyethylene shell,
The kneeboards come in smooth bot-
tom configurations having grooves,
wnnels and rails for better directional
tracking. There's even an International

| Kneeboard Assn
Learning 1o kneeboard is only about
half as hard as learning 10 waler ski—a
reason for kneeboarding's growing
| popularity. It should be the rage in ‘85

Kneeboarding craze i the fastest growing water sport for stunting and just plain fun.

Computerized reel
Just when the fish thought it was safe
to stay in the water, along comes a high
speed microcomputerized magnetic
antibacklash baitcasting reel from
Daiwa, The new Procaster Tournament
Series Models FT10E and PT15E use a
high visibility LCD digital readout. plus
| audible signals, that tell you how far
vou've cast. how fast you are retrieving
and how deep your lure has sunk after
the cast. This information makes 0
possible to duplicate precisely a re-
trieve rate that will provoke the fish to
sirike.

Information about the depth of your
lure. when combined with information
provided by fish-finder flashes or graph
recorder images showing fish at specif:
ic depths. lets yvou dangle an appetizer
right in front of their fishy nose. This
state-of-the-art reel carries a suggested
list price of under $200.

-

qunrmmuhmmm
able because neoprene rubber/nylon mate-
rial stretches in all directions at once.

If your wetsuit feels more
like a prison than a recre-
ational garment, then Park-
way's new Thermoflex water
sport exposure garments are like a
pardon from the governor. An ideal
material for wetsuits, Thermoflex is a
combination of necsprene rubber and
monofilament nylon which stretches
equally in all directions. at once. The
material fits exceptionally close 1o the
skin without binding.

Automatic treasure finder

Now. even beginners can cash in on
finding buried treasure in their spare
time with two new metal deteciors
from White's Electronics. Models |
2000/D and 5500/D have arrows posi-
tioned on the chassis that let you preset |
sensitivity and rejection signals to opti-
mum positions for average conditions.
Or, yvou can set the six control knobs to
any setting you think is better

The system allows the metal detec-
tor w operate with the ease of an
automatic camera, Advanced treasure
hunters can fine tune the unit to screen
out ground and set sound threshold and
discrimination levels,

The &H500/D. priced at $309.05
comes with a depth meter that reads
the depth of coin-sized objects down to
8 inches below the surface,

It discriminates between junk like
bottle caps and nails and desireable
targets like gold, silver and jewelry

The 2000D, an excellent detector for
beginners. is $179.95

metal detectors come with pre-
set controls for automatic operation.
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Calgary.
A rugged place fora smooth whisky to start.

ALBERTA, CANADA—The
Calgary Stampede, the
world’s richest rodeo. It
attracts the nastiest bulls,
the most ornery broncs,
and the best cowboys any-
where to ride them. Theres
a chuck wagon race

that'll make your bones rat-
tle and a motorized barstool
race that1l leave you black
and blue for a month.

For ten days every July,
ever since 1912, people
come from all over to re-
capture the spirit of the
Canadian West.

This is where Windsor
Canadian comes from. We
get rye from the rich fields
around Calgary. We get
water from the glacier-fed
streams west of town. We
age the whisky in the high,
dry air, until its so consis-
tently smooth, you'd never
guess it could come from a
place so rugged.

INDSOR
WINDSOR ﬁi .;
CANADA'S SMOOTHEST WHISKY. _L_g, ;_a_,*

B0 PROOF » MPORTED AND BOTTLED BY THE WINDSOA DISTILLERY COMPANY NY. MY © 1984 NATIONAL ISTILLERS PRODUCTS G0




Overwhelm Your Favorite Driver

With new pocket-size PASSPORT, or the classic ESCORT

The perfect gift is more than a surprise;
it hits the mark. If there's a driver on your
list. you can give ESCORT or new PASSPORT
with absolute confidence. Here's why.

Credentials

Car and Driver magazine rated ESCORT
number one In its most recent test, calling
it “..clearly the leader in value, cus-
tomer service and performance...”

In the six years since its introduction,
ESCORT has become the classic instrument
of radar detection. Qur policy of continuous
refinernent has maintained its leading-edge
performance. In fact, when it comes to find
ing radar, nothing can replace ESCORT. So
we're not replacing it, just adding some-
thing: smaliness.

Frequent Flyers

The person on the move, switching be
tween cars or using rentals in distant cities,
needs the smallest detector possibe. Ideally
it would be pocketable for corvenent canmy-
ing from one vehicle to another, or on a busi
ness trip. But it would have to perfarm—
small size is no advantage if performance
rmust be sacrificed.

Could we put ESCORT performance in
a detector one fourth its size? It seemed
impossible, but we turned our best technical
minds logse on the subject in 1982,

The Result
Mow we're introducing PASSPORT:
Radar Protection That Fits In Your Pocket,

It's incredibly compact, just %" high and 2%"
wide, about the size of an audio cassette
box. PASSPORT offers ESCORT performance
and features in a miniaturized package, The
remarkable technology that made this pos-
sible is a story in itself. (See “Techno-Talk")

PASTIRT

ey ESCTMRT performrsre i ar

COMPACT SUe

morppitsly

All The Right Moves

Feature for feature, PASSPORT and
ESCORT are unmatched. Both incorporate
our unique three element waming system.
Upon radar contact, the amber alert lamp
lights and the meter shows radar signal
strength (ESCORT uses an analog meter,
while PASSPORT has a bar graph display with
eight Hewlett-Packard LEDs). At the same
time, you will hear an audio warning—pulsing
slowly when the radar is weak, quicker as it

TECHNOTALK
TECHNOTALK

n-:':?l:c (=08 15 i%\g@dt PE-‘ fﬁ*\%i‘_;%i

The compact sizé of the PASSPORT system
was made possibile only through the use of a
remarkable technology

SMD: Surface Mounted Device
Criginally used exclusively in the hyvbnd
integrated. eirewit industry, SMD tachnology
o just fow I:ll.-u'n; |nl:pr|:nr.1.|!ad in h|7h ond
consumer eloctronics. FPASSPORT is the fimst
Lu]:-gd-m:a.ll.- apphl:n!l.n'n af this T-nr.'hnq\l.ﬂqj' o a
radar detactar

strengthens, then constant as you approach
the radar unit. Both units have separate
waming tones for each radar band: “beep”
for X bard, a more urgent “brap” for K band
because you have less time to act.

PASSPORT adds a Mute/Dark switch to
the system. In the Dark mode, the alert
lzmp and the bar graph meter are defeated—
only the audio warning will be activated.

The Mute function IS 8 momentary
position on the switch. When you activate
the mute, it defeats the audio alert for the
duration of that radar encounter. After that
radar signal ceases, the system automatically
resets and the audio will alert you to the
next radar signal.

Breakfast Of Champions
When it comes to performance, both
ESCORT and PASSPORT are thoroughbreds,
Both use our varactor-tuned Gunn oscillator,
patented signal processor, and our STatistical

The Basics

Surlace Maunted Devices are micto-zize tran-
dinbory, capacitors, resistars, and diodes These
remarkable components are only a {raction
of the mze of conventonal elecironic pasth.
FASSPORT was made even more compact by
mounting the SMDs on the undemside of the
cirouit board, lsaving the top surface foy custom
integrated cureuils, microwave dindes, and
othet parta too complex to be reduced to SMD
proporiions

-




Operation Processor (ST/0/P™), which elimi-
nates alarms caused by other radar detectors.

And either PASSPORT or ESCORT will
complement any car's interior. Both are con-
structed of sturdy aluminum and polycar-
bonate. ESCORT is finished in a glare-
resistant polyurethane, PASSPORT is char-
coal Nextel, a rich, non-glare finish that's as
durable is it is elegant.

Apart From The Crowd
We've always felt that users of precision
electronics are enfitled to deal with experts.
That's why we sell direct from our factony.
There are no middlemen. When it comes
to customer satisfaction, we take full
responsibility.

PASSFORT is only 4" rall and %"
BUND Casselle Do

widd, b Dhe &lpe 6 an

And while our system of factory-direct
sales was not designed specifically for gift
givers, it does offer some rather special
benefits, For example, you needn't worry
about buying a discontinued model still in

Eeeing Is Believing

Figure | shows the amazing size diference
betweaen conventional components and their
SMD countarparts. In fact, the SMDs are =0
small, prototype PASSPORTs had to be con-
structed with a steady hand and a timy pair
of tweezers, Hardly an ethicient production
technique,

A Serious Commitment
Although a sophisticated numerical control ma-
chine that can accurately mount SMD parts costs
sevarzl hundred thousand dollars, Cineinnati
Microwave 15 firmly committed to SMD rech-
nology. By the end of the year we will have
throe such machines in aperation,

The maching places over one hundred SMD
components on' PASSPORT's opoxy circuit
board, affixing them with a special adhesive.
The circuit board than passes through an ulira-
violet euring chamber, securing the parts for
whiat hes ahead

a store’s stochk. Your gift will never be seen
marked down in the discount chains. More
importantly, giving either ESCORT or PASS
PORT shows you are concerned enough
about quality to track down the only source.
And there's one more advantage.

-.@

“ f
.H

ESCORT and PASSPORT come compiehs with aooessones

Easy Shopping

ESCORT and PASSPORT let you do your
Christmas shopping by phone and avoid the
retail hassle. No searching for parking. No
standing in ines. We're only a toll-free call
and a parcel delivery away.

Mast important of all, ESCORT and PASS-
PORT are guaranteed to please. Holidays
or anytime, take the first thirty days as a
trial. If you're not absolutely satisfied, return
your purchase and we'll promptly refund
your money and your mailing costs, We also
back ESCORT and PASSPORT with a full one-
vear imited warranty.

K 500° Bath
The circuit board is then passed through a fiow-
ing batk of molten solder The SMDs are on
the bottom as the board passes through this
&00° bath of hguid tinflead alloy, A small ares
of the finished board is shown in figure 2

Fegure &

To Be Continued...
The revolutionary, SMD components are only
one part of the story that made PASSPORT
possible. We'll reveal some of the other tech:
naology in future sections hike this one,

Ture in “Talkback with Jory Gabean™ Amenca’s new weekly caln
comedy talk show Sunday evenings on publc msdio stations
Chach local fistings

€ 1984 CinCinnal Mcrowave. inc.

MNow you have a choice, ESCORT, the classic
instrument of radar waming, or PASSPORT,
pocket-size radar protection.

Order Today

By Phone: Call us toll free. A member
of our sales staff will be glad to answer
any guestions and take your order,
{Please have your Visa or MasterCard
at hand when you call).

IN DHIO CALL . . B0D0-582-2696
(Phone M-F 8-8, Sat 8-5:30 EST)

By Mall: We'll need your name and
street address, daytime phone number,
and how many PASSPORTs and
ESCORTs you want. Please enclose a
check, money order, or the card num-
ber and expiration date from your Visa
or MasterCard. (Personal or company
checks require 18 days processing.)

PASSPORT

RADAR-RECEIVER

PASSPORT $295 ($16.23 taxin OH)
( Available November 1, 1984)
Pocket-Size Radar Protection

ESCORT

RADAR WARNING RECEVER

ESCORT $245 ($13.48 tax in OH)
The Classic of Radar Waming

Cincinnati Microwave
Department 100-1268

One Microwave Plaza
Cincinnati, Dhio 45296-0100
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Plywood edge treatments

Hardwood veneer phywood is a great construction material with
many advantages over solid hardwood. Among them are ease of
fabricating large projects, great dimensional stability, resistance
10 splitting and warping, and near equal strength in both
directions. These advantages are the result of the makeup of the
panels: thin layers of wood bonded together with their grains
runmng perpendicular 10 each other, However, it s just this
structure that causes plywood's one major drawback; The ex-
posed edges are unsightly and must bhe concealed, Here are a
number of ways to hide these edges, Some are simple, others a
bit more involved, but all have worked well for me

—Rosarg Capotosio

For curved edges, where using an iron to
apply adhesive backed veneer tape s im-
practical, use plain hardwood veneer tape
instead., It is attached with contact cement.

Solid-wood bands can alzo be let into edge
by first cutt with dado blades.
You can leave only the face veneer on both
sides or double accent line as shown above,

Paneis can be joined with deep rabbets and
glue so face veneer covers matching edges.
if only two pleces are Is weal; if
third is added as shown, judm is okay.

To conceal edges without adding |
to them, use a splined miter joint and glue.
good spline for Yein.-thick stock is a '/rin.-

For tabletops, cover edges with thick mold-

if edges will be painted, two coats of diluted i
yellow glue can conceal them. Ratio s 1 part |
water to 4 parts glue. 5and edges smooth

i .| wide of ‘fein-thick plywood. beforehand and after glue dries.
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| COME ALIVE, COME AND DRIVE

E POWER STEERING- 14
with tilt column \ ol m——
ol standard & o r"“ . "I
. | \ _
" Im. ~ POWER-BOOST STEREQ f
with efectronic tuning
POWER DOOR LOCKS standard . |
avarkaie r - S e —— :
/ £
POWER BRAKES — I
with ventilated discs up front f b i) POWER WINDOWS e e
standard PR N Ty available . K l‘
: POWER ENGINE
with 2 spark plugs per cylinder
standard
1955 NISSHN KNG L)
You sense the power right away 5.7 & i rid) - Nissan King Cab has nine cubic feet
You feel it from the moment you * 134 ft-Ibs of torque at 2800 RPM. of lockable, inside storage (with
climb into the perf@fmance cockpit * 103 horsepower at 4800 RPM. jump seats) that make it first and still
of this ' of muscle. * Sspeed with overdrive, king of the compacts.
The feeling grows as you adjust * Rugged, redesigned, smooth-side issan has built this kind of extra
the lumbar support in the con- strongbox, with seamless construc- “tough™ into more trucks than any
toured bucket, scan the full-range tion to fight corrosion; durable, other compact,
instrumentation and grab the double walls to resist dents. Mare than enough tough. .. to be
leather-wrapped sport wheel & 1 460-pound payload, standard, Major Motion!
Its not your imagination: this new Almost 3l ton! More than Toyota, The best extended-service
Nissan 5T wields power everywhere, Chewy 5-10, Ford Ranger standard plan available: up to 5 years/
putting top-of-the-fine power fea- models. ! 100,000 miles. Ask about Nissan's
tures at your fingertips. s Wide-clearance, independent Security Plus at participating Datsun
And when you step on the pedal, front suspension steps over ruts dealers.
you discover power in performance instead of bouncing like strarght

f BELT
crossflow, hemihead YOURSELE & On-command WD,

fraom the exclusive twin-spark, axles. lem
@ ® Stretch-out room. The AT YOUR DATSUN DEALER




Two new models fill in the market chinks.

BY WADE HOYT, Auto Editor

en Volvo asked me to fly o
Europe and drive their new 740
GLE model from Bologna to Geneva, |
couldn’t say no. | was curious to see
how such a car would behave on its
home ground. It seemed like an odd
combination, putting the company’'s
small engine—a 2.3-liter Four—into its
big, 7-series car, especially now that
gas-crisis worries seemed to be over.

Their public relations man patiently
explained to me that the 740 GLE with
the four-cylinder engine weighed about
the same as the smaller, boxier, older
DL and GL models, but it was roomier,
more agrodynamic and more luourious,
forming a sort of a bridge between the
entry-level L-series Volvos and the
wedge-shaped 7-series cars with their
base VB engines. As for performance,
all he said was: "Wait and see. It's on
the same level as the DL and GL.”

We didn't do much waiting in [taly
and Switzerland, charging along the
autostrada, blasting halfway up the
Alps and through the 5t. Bernardo
tunnel, then along the autoroute to
Geneva, all the while trying to keep up
with Bo-Gilbert Persson, Volve's in-
house rally driver and madman.

Its 114 hp propelled the 740 GLE
along at speeds up to 110 mph, with
mid-range acceleration and perfor-
mance that was more than adequate. In
fact, it was hard to tell you weren't

54

driving the smaller Volvo, except for the
fact that the 7-series car is roomier and
quieter. Although they look bigger, the
T-series cars are actually 'z in. shorter
than the L-cars, but their longer wheal-
base gives them a bigger look, more
interior room and a smoother ride,

The 740 is equipped with Volvo's
multiadjustable seats that have a com-
bination of settings that would make
Quasimodo comfy, In addition to the
expected forward and back travel, the
seats can be adjusted for height, lumbar
support, seat-cushion angle and seat-
back angle. All adjustments are man-
ual, however, not powered. "“Bun
warmers” in the driver's seat tum on
automatically to take the chill out of cold
winter mornings.

Two transmissions are available: a
four-speed manual with an electrically
engaged overdrive, or a German-built
ZF four-speed automatic with a lockup
lorque converter.

The automatic has a lockout switch
for the overdrive fourth gear on the shift
knob. Leave it alone and it shifts in and
out of 0.D. on its own, just like any four-
speed automatic. Flick the switch and
0.0 is locked out, keeping you in the
lower three gears when you want a bit
more engine braking on twisty, hilly
roads or when you want a manual
“kickdown" for passing. The handy
gearshift switch does the job without

with an intercooler and

ﬁtwpem?mﬁwmmmm;ﬂuﬁr
of room to work—like the good old days.

the need to take your eyes off the road
and study the shift quadrant.

This should not be confused with the
identical 0.D. switch on manual trans-
mission Volvos—it engages a fifth over-
drive gear.

The four-wheel disc brakes were put
to the test during a couple of panic
turnoffs from the poorly marked auto-
strada, when it became necessary to
hastily change course as one exit after
another loomed up unexpectedly.

The power steering is just about
perfect, with plenty of road feel, but the
oddly bent turn signal and wiper control
levers are a bit awkward 1o use.

Back in America, | borrowed the new
760 Turbo, which had just gone on sale.
Here, Volvo's model numbering system
begins to get a bit murky. The 45 and 65
have nothing to do with the number of

(Flease tum io page 58]
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BUY STREN™ AND GET A WINTER FISHING HAT.

Mow you have another reason to fish Stren, America's  or new Stren Class Line, the laser-tested line we designed

favorite line. The Stren Holiday Special. especially for landing record fish.
Buy any reel-fill pak of premium Stren or new Stren Get your order form for your free winter fishing hat -
Class Line between Novemnber 22nd and December 24th,  where you buy Stren. Or use the coupon here.
1984, and Du Pont will send you a warm winter fishing Look for the Holiday Special display at your Stren
hat. Free. dealer. It's enough to warm your heart. And ears
It's a standout in famous Stren gold and black. Great T = — ~SrRETWINTER FlorinG uaT ORDER FoRm 1
for ice fishing or for just keeping warm until Dp&nin%day. | MAIL TO: Stien Hat Offer. P B 36530, Lancaster, PA 17603 |
Best of all, it's yours free for buying premium Stren | lveenowosen |
l.-'_',gl"-.- faled cash regsher recespd wath purchase pace Circlad
I Ehrh‘ln- words “resl-Nll pak” chpped from a Shren package |
| nAME AGE |
| ADDRESS — |
| Gmy 00 __ STAIE  IIF |
I PHONE = |
| | FISH FRELA |
1514 days a year O mainly freshwater
I O !5 d:'g? ) llﬂilr-:' ayear [ mnnily salbwater |
| mmmmmmeenares QUPOND |
Wit csscias oy N v /. IO




WE'LL HOLD
ANYTHING
FOR YOU.

| SHEET METAL
a 'EI ‘EE;‘L“-LHE

WOOoD

Introducing Grip-It7" the all-
in-one anchor system that holds
almost anything.

Grip-It screws fasten to
masonry fast and sure. With a
revolutionary design that taps its
own thread in a pre-drilled hole.
and for drywall, there's a Grip-It
anchor that threads right in with
nodrilling. So it takes justa
screwdriver, and it's ineredibly
fast. And Grip-It screws

are just as easy for
wood and sheet
metal—just
thread them in.
S0 get new
Gri 5 It ancr:u:nlré. \*
And getaho A
of what they ;ﬁ.ﬁ m\
can do. 5 e »"\._
- ~ \
£ ol
£
=z AV
L
' 4 ~
g
=
rip-It
Anchor System
() sracks pecker.
L&

FIRSTHAND REPORT: 740 GLE and 760 TURBO

(Conrinued from page 54}

cylinders in a given model's engine.
The 760 cars are the full hooury models.
The 740s have less equipment and
lower price tags, but to call them “"low
line"” 15 a disservice.

Volvo's four-cylinder turbo uses a
maodest 10.5 psi of boost and an inter-
cooler the size of a radiator to raise
output from 114 to 162 hp. This gives
the stately looking car 0 wo 60 perfor-
mance in the 8-second bracket, which is
definitely sports car country.

The 760 Turbo is a real rocket ship,
with enough power to get you into real
trouble if you go hog wild with it.
Maturally, we couldn't get anywhere
near the Volvo's top speed of 125 mph
with the Turbo in America, but it would
zoom up to well above the national
speed limit with little turbo lag.

The four-wheel disc brakes were
sure, smooth and confidence-inspiring,
thank goodness. Although its handling
is superior to many four-door Juxury
cars, slightly tauter control would be
appreciated by the hard driver, even if
there was a slight penalty in ride harsh-
ness. Although the majority of Vaolvo
drivers probably do not push their cars
as hard as we did, those who buy the
racy model should get racy handling.
(There is a boy racer model in the
works, and it will arrive in 1985 as the
740 Turbo. Basically it's the same car
with less power aquipment, sportier
blackout trim and a lower price tag.)

What Volvo has done with these two
new permutations is to extend its up-
scale 7-series in two different direc-
tions—economy and performance. At
about $17,500, the 740 GLE is a logical
step up from the older $12,000 to
£17.000 DL and GL cars. Although it's
equipped with power steering, brakes
and windows, an AM/FM stereo and
velour upholstery, it is not so well-

THE PM REPORT CARD
740 760
GLE TURBO
voLvo GHADE GRADE COMMENTS
Acceleration B4 A-— Some fag on
Turbd
Handling B+ B+ Turbo could stand
tauter control.
Braking A A Straight and fade-
resistant
Steering A A Moce road feel for
pawer steering
Trans- B+ B+ Both units have
mission unusual "‘extras.”
Ride A A Very smooth, kile
road shock
Fuel B C 4 mpg on GLE;
BCONOMY 18 mpg on Turbo
Seating A A Firm, multiadjust-
abhg, no power
Vision A— A—  Excelient; some
blockage from
headrests
Gauges' A A Simple, easy fo
conlrols IHJJ
Ventilation B B Some whistie
when dash vents
are chosed
Molse B+ B+  Minor gear whine
& 55 mph on manual.
Cargo A A Big, deep trunk
capacity
Engine A B-— Turba plumbing
serviceability caugas clutier

Fit & finizh A A Just excellont

equipped as the 760 models. The 740
has radial tires on alloy wheels, but
they're 14-in. wheels instead of 15-
inchers. Its sunrcof is manual, not
powered, and the air-conditioning does
not feature climate comntrol.

Next step up is the coming 740
Turbo. With 162 hp and a $19,000 price
tag, it's a comparative bargain. That's
foliowed by the $20,000 760 GLE, with
it'’s smooth 134 hp V6 engine (see PM
Owners Report: Volvo 760 GLE, page
180, Mar. '84).

Then comes the

£21,000, 162-hp 760
Turbe four-cylinder.
And, finally, out in left
field, is the 322,000
760 GLE turbo diesel
with its 130-hp inline
Six. The T80 models
all feature the larger
wheels and tires, pow-
er sunroof climate
control, central door
locking plus all the
other goodies and giz-
mos you'd expect on a
20-grand luxury se-
dan. Volvo's market-
ing men now have
filled in just about ev-
ery chink in the

Interiors of both cars feature full Instrumentation and
multiadjustable seats—leather in the 760, velour in the 740. range.

$12,000 to $22,000
™
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Your home workshop g
can PRY OFF .. '

e
BIG!~~
R B =

This One Low-Cost Power Tool—

SAWS to desired Width...

PLANES to desired Thickness...

MOLDS all popular Patterns....

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

The Only Compiete Warkshop Tool OF its Kind in The Worla!

From the Day I Arrives ... the Planer will make and save you
maoney. With shortages and inflation driving lumber prices sky-
high, this versatile power tool quickly pays for itself by easily con-
verting low cost rough lumber into high value finished stock. In
just one pass turn out your own quarter-round, door and window
stop, casing, tongue-and-groove ... all popular patterns, Other
operators are making cases for grandfather clocks, furniture.

picture frames, bee hives, bed slats, surveying stakes .. . all kinds
of millwork.
Built For Pros. .. Priced For Home Craftsmen. .. it is engineered

and built to industrial standards, but factory-direct selling keeps
the price low. Handles tough oak and walnut as easily as pine, and
so simple to operate even beginners with no experience can
uge it

With just this one low cost power-feed machine
in a corner of your garage or basement, you're
sel up to supply lumberyards, cabinetmakers,
carpeniers, remodelers, contractors and
hobbyists in your area with custom-planed
lumber, trim, molding... ALL of thelr
millwork requirements. You can supply pic-
ture molding to art shops, hardware and de-
pariment stores, or sell direct to framing shops.
Al standard patterns are available from stock, or
we'll custom grind a knife to your own special
design or sample.

Does The Foley-Belsaw Pay? YOU BET!
READ WHAT OWNERS SAY:

A Good Investment ® Robert Sawyer, Roseburg, Oregon: ']
believe that the Foley-Belsaw is the best investment I ever
made. I've been a planer man for years and am now revired.
The Foley-Belsaw has earned me 260,000 exira income fn the
past eleven years.”

Fays For Iiself: » R.S. Clark, Springfield, Ohio: "I bought a
barch of walnut in the rough, and after planing it on the
Foley-Belsaw [ figured up the money I saved. It was encugh
ta pay for two-thirds the cost of the Planer. It really does a
good job.'

More Than Expected ® Stephen Schultz, Orangeville, Penna.:
"“This machine pays for itself by making money out of scrap
boards. It is a very well built machine and [ confess it is more
than I really expected for the price. It does evervthing vou say
it will,"”

.. And Foley-Belsaw Is The Choice Of Professionals:

“I recommend Foley-Belsaw Planer-Molder-Saw as
the most useful shop tool any craftsman could own.
We use one every day in the Workbench model shap,
and couldn't get along without it
JAY HEDDEN — Editor WORKBENCH

|
Try The

Fuley-Beisaw in YOU!

Mail Coupon Below
For C ﬂ""""’“

Details! J

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

+ “Try the Foley-Belsaw in your shop for a full 30-
Days and put it to work for vou. Give 1 a thorough
test and make it prove that it can do everything we
say it will . . . use it just as much as you want Then il
you are nat completely satlsfied, just send it back
arvd we'll retum every penny you sent. And YOU are
the sole judge! There are no guestions asked . .

there are no fine print ‘use’ charges Our flat
guarantee i that YOU must be 100% satisfied or
vou get your money back.”

Tumm Extid Tume
inlo

£ nLea oo
Vit i v

Just Mail Coupon ...

NO OBLIGATION and

NO SALESMAN Calls!
ACT NOW!

BOOKLET!

Ger FREE
Dook with
facts and
full details
.. RUSH COUPON TODAY!

Coupon
Brings
Full Delails!

If coupow has beem
rrmoved, fuit rénd
posicard wink mame
g addrrss fo

FOLEY-BELSAW CO.
90528 FIELD BLDG,
KANSAS CITY, M. 64111

FOLEY-BELSAW CO
20528 FIELD BLDG.
KANSAS CITY, MO, 64117

[ YES, please send me the FREE Bookler
that gives me complete facts abour your
Planer-Molder-Saw and full details on how [
can gualify for a 30-Day Free Trial right in my
own shop. I understand there is No Obliga-
tion and that No Salesman will call.

Exirm ncare!
PRt . e
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Tips

1 Trimming carpet

I couldn't understand why one room of
our home was much colder than the
others. | removed the floor register and
discovered that carpet had been cut on
three sides and forced down the hole,
blocking warm air. | trimmed and re-
moved the carpet in only 10 minutes,
and made the room much warmer.
—John Oliger, Columbus, (Ghio

S CARPET CUTNOT

BLOCKING VENT HOLE ﬁ

£ Screen door fix
Last winter when [ opened my back
door and found snow between the in-
side door and my aluminum sScreen
door, 1 decided it was time to combat
the elements. Replacing the screen with
solid glazing seemed the easiest and
cheapest solution. First, | removed the
decorative guard held to the door by
four screws. Then, | removed the screen
by loosening the six thumbscrews that
hold the screen clamps. [ measured the
size of the opening and decreased both
dimensions by 4 in.

Mext, | purchased a piece of clear
acrylic cut to size, and a roll of “Ys-in.-
thick foam rubber with tape on one side
which I applied to the edges of the
glazing. Finally, | inserted this into the
door opening, tightened the thumb-
screws and reinstalled the decorative
guard.

—Anthony J. Kreiter, Milwaukee

CLEAR ACRYLIC ALLMINLIM
PANEL REPLACES STORM
SCREEM DOOR

ADHESIVE-BACKED
FOAM RUBBER
ALONG EDGE

DECORATIVE GUARD SCREWS

HOLD CLEAR
PLACE BY 4
H;c%?ﬂ LAC PANEL IN PLACE

3 Sharing warmth
Circulating air warmed by a wood stove
into adjoining rooms can be a problem.
Warm air rises easily, but won't move

GRILLE T ROOM BEING WARMED
!

SHEET-METAL AMNCHORS:
SECLIRE TD CERLING WITH

=\ PLASTIC ANCHORS;
O DUCT W&/ITH SHEET-
umL SCREWS

DOOR LEADING TO
ROOM WATH STOWVE

laterally unless pushed or pulled me-
chanically. We've solved the problem
using ductwork and a fan installed at
ceiling level.

Above the doorway in the warm
room, insert a 3%/ X 10Y«in. grille, 1Yz
in. balow the ceiling. On the cold side,
use a transitional duct (3'/4 =% 104 in.
expanding to 8 in. round) to connect the
grille with a 8-in. circular fan drawing
75 cfm. Beyond the fan, use another
transitional duct to connect the fan with
rectangular ductwork. (Materials avail-
ahle at heating equipment suppliers.)
Wire the motor with metal-sheathed
cahble to a nearby light switch. Suspend
the ductwork from right-angle strips of
metal screwed into the ceiling joists and
ductwaork.

Finish by painting it the same color as
the ceiling.

—E. Barrett and G. Bums,
Harrisburg, Fa.

& I'Iedlrectln‘g air
Our two-story house is heated by an oil-
fired, forced-air furnace. The furnace is
located in @ small workshop in one
cormner of the basement. | was disturbed
to find that the hottest room in the
house was this basement workshop
area.

One way of recovering this heat
would have been to put an intake vent
in the cold air return plenum near the
ceiling. However, this would have
caused workshop dust to circulate all
over the house.

| compromised by removing the cov-
er panel across the fan and filter com-
partment so that the warmed air could
pass upward,

To combat dust circulation, [ closed
off the space below the in-furnace fil-
ters with a 16 X 20-in. washable filter.
It is held in place by 22-ga. copper wire
secured to one of the existing filters, to
form a tight seal inside the door frame.
Washable filters are stiff enough to

AIR
CONDITICONER
COLD AR
PLEMLIM
HOT MR 4
PLEMLIM
=} ‘I'_diﬁ.'
7
?'):’ ORICINAL |
."/ FILTERS |
OiL FLRMNACE
BLIRMER | COMPARTMERNT
i
Y /
o
Lt —
COVER
AlR ’/ REMOVED - FILTERS
BLOWVER  FiLTER ADDED ‘;'EEE}D-
WIRED TD N PLACE
| EXISTING FILTERS

stand when supported in this way, but
flexible enough to be worked behind
the door frame.

Then, | taped two disposable fiber-
glass filters over the entire cover open-
ing with masking tape. Now, air coming
from the upstairs cold air return ducts
still passes through the criginal set of
filters, but air from the workshop must
pass through two sets of filters to
recirculate through the house.

—B. Viney, Nepean, Ontario, Canada
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Factory new!
First quality!
90 day
limited

warranty!

8000
BTU

Reflection

KEROSENE HEATER

MUST LIQUIDATE!
OUT THEY GO!

Now at FAR BELOW dealer cost!

@ Curt down on high cost of fur-
n.:-mt.l‘.l‘uﬂuﬂm;lﬂﬂ
dependable sources of eco-
nomical low cost suxiary
heat!

® Runs up to 14 hours on just
7/10 gallon of low cost kero-
sene!

e Warmsa 12 x 24-fL. rrom ata
fraction of the cost of your
furnace!

Intense competition resulted In an
overpraduction by the manufactur-
&r. We are now authorized to liqui-
date a limited supply of high effi-
ciu:c'_.' heaters at lar below dealer
=

The manufacturer is an industry
leader In Japan, where Keroseng
heatars have long been usad in mil-
lions of homes as the PRIMARY
source of heat! Designed for the
LS. market, this model incorpor-
ates ease of operation with the
mast reliable safety tealures! It can
be used without venting! So you can
gasily move il around, wherever
you need it.

Remember those sky-high heating

bells last winter? Chances are they'll
be #ven HIGHER this year! Here's an

in varipus parts af your home. And
the next time a winter storm knocks
out the power to YOUR home and
furnace, you'll be mighty glad you
have these heaters ready to keep
your family warm. They'll come in
handy, too. for ?rewming base-
ment waler pipes from freezing and
bursting in extremely cold temper-
atures,

Automatic ignition at press of a but-
ton. Broad base for ulmost siabil-
ity. Low oxygen consumption. Spe-
cially-engineered burm chamber is
virtually smoke and odor-free. Me-
chanical safety shutoll if heater is
tipped over. Giass chimney permits
faster, mare efficiant heating. Ae-
movable cartridge/fuel tank, Size
17°H x 207%"W x 12°0. Weight 23 ibs,

Migr. List ...... $139.95

e 238

itam X- ws -:m-m
Shippang. handling

NOTE: 12,000 BTU model also

PUBLIC NOTICE!

We are authorized liquidators of con
sumer products that must be quickly
sold by manufacturers at drastic price
reductions for many reasons, such as:
Digcontnued Bnes. Last yoar's mod-
els. Distributor surplus. Cancelled or-

Whatever the reason for the |

Factory new! | tion you are assured of fine at
First quality! | fimited Order nowt - o Prio 20

Lightweight actionwear that’s REVERSIBLE!

ADULT SIZES

DOWN VESTS *#iwor ne

Liguidation-priced at BELOW dealer cost!
Migr. List ,..... $52.50

= %19

Because of financial difficulties, the
manufacturer went out of business
So we made arrangemenis to liqul-
date this remaining inventory

Enjoy warmth-without-welght plus
freedom of arm movemeant. Rever-

sible! Switch to beige with body  Minimum order TWO
stripe or colorful solid blue or bur-

gundy! Warm and featherdight! 30%  Select from two popular colors:
down, 20% waler fowl feathers prwap BLLIE./H EIGE

between two layers of wind-break-  smaLL: fem X B2987. 16

MEDIUM: Hmm E 1“4!!’? 7

: o : h :
ing nylon, 5% oz. fill weight. Per e e v ani R 8

fect 1or casual wear, outdooT WOrk, 3 A nGE: fem X185 B2857. 19

camping, sports
BURGUNDY /BE
Nylon taffeta inner, outer shell.  smaic: m:.u:.:lgimz

Snap closure windbreaker fly fronl,  MEDIUM: jtem X-185 62837-13
Kidney flap lor extra warmth Twa

LARGE: itarn X-1B8-82997-14
HALARGE: ham X-189-62997-16

epportunity to “cul "em down to

avallable. Call Toll-Free: 1-800-
size” with these kerosene heaters .

328-0609 for information

velcro-close side pockets. Large Ship, handling: 8350 far TWO
triple-snap collar $1.75 sach sddiional jacket

- B

SEND ME THE ITEMS | HAVE LISTED BELOW
(Al pricas subject to change atter B0 doys.
Offwrs woid outside original 48 stotes )

'|: 0.M.B. CO. . Liquidstors Insen X-1E9
¥ 14615 26th Ave. N., Minnespolis, MM 558413357
V Send the rtems mdicated at loft. (Minnesota rosidents add

Cratel carl mambers can ordar by
phons, 24 howrs a day, T days a wui Iﬁ;om How

Toll-Free: 1-800-328-0609 =

Iam

1 &% sales tax. Plosss alfow 3 io 4 wesks for delvery. Somry,
no C.0.0. orders. ]
§ O My chack or money ondar ks snclosed, | ll-udlbrlnprulul—

Shap /
Handil | Frice

¥our chech 18 walooms!
Mo delwys in onders paid by check

)
C.0.M.B.CO.

Authorized Liguidator
: Bih AVENUE N
2. BN 55441-3357

sing orders paid by check. thanks to Talalhack

V Charge: O MasterCard® [ VISA ©1 Am. Ex. ( -Dlurll:iuh

b fcet. No. Exp.

j PLEASE PRINT CLEARLY

i Mame
g
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Only troub
aning up

Protect yourself against the
curse of a dead battery Make
Carol Bocster Cables a per-
manent part of your vehicle's
emergency kit. Just like your
spare tire and flashlight.

Carol Tangle-Procf® Cables
come with sure-start instruc-
tions in lengths up to 25",

Don't be caught dead
without them.

mu ,H'. r fine

rol guiomo-

o
\_xq
Lil
L

Ve | ‘IrJ i 2lec-
sclicts

trical pre

Caral Cable Cam Perwiucket, A 02852
Lmhm.ﬂﬁﬁﬁg Waston, Onbario MSL 1¥3

: ’iﬂd’yuu’ll have to
share with your family.

The Hoover® Help-Mate II™ hand vac is much more powerful
than battery-operated vacs. Great for keeping your workshop neat.

leis, it"s so versatile, you're apt to find people using it for

.t-.

auseil’s

y,drapes, stai

5 a plug-i

never runs out of

even the car. But go ahead and share.
r Help-Mate i

Ask for Carol BDDE-!E]’ Cables

I
HINTS
FROM
READERS

Dividing space on a board

BOARD DIVIDED INTO 3 EQUAL PARTS
RIP

e, 2% \
)\ o

Here's a novel way to divide a board in
equal parts for ripping, or to measure
equal divisions between parallel lines,
Place a rule diagonally across parallel
lines so the desired number of divisions
is seen on the rule, Make several sets of
dots at division points along the parallel
lines. Then use a straightedge to con-
nect the dots.—Oscar Brown

ACCURATE
RULE

Adjustable match holder

An adjustable maiwch holder, conve-
nient fol lighting the pilot light on your
hot water heater or furnace. can be
made from an alligator clip and a tele-
hi.[)p!t: antenn:a ['1-_.’“1(}'\."1_‘.‘_1 ﬁ'nm o pl_1|"|_.';|.-
ble TV, Cut off the tip of the antenna
Solder the alligator clip to this end.
Insert the match in the clip claws. light
it and extend the antenna as needed

— John Uzzalino

Qil-can drip catcher

Push a thick, snug-fitting felt washer
down over the spout of an oil can to
minimize oil drips. The felt catches oil
running back down the spout so it won't
drip off the can.—{Lane Olinghouse

7



COMPUTER AND SOFTWARE

Commonore 64 SALE 128K Svstem

(lowest price in the USA)

T $89 500*

(more power than Apple Il at 1/3 the price)

$ 1 8 800 * “.?EE

Includies
* 170K Disk Drive $249.00 % BEST g LOWEST 128K Commodore Computer
* Tractor Friction Printer $169.00% SERVICE PRICES One Megabyte Dual Disk Drive

100CPS Tractor Friction Printer
12" Hi-Res Amber Monitor

* 14" Hi-Res Color Monitor $219.00 %
*less coupon discount

SPECIAL SOFTWARE COUPON

* 128K COMPUTER SYSTEM $895.00
Inclugdes 128K COMMODORE B 128 COMPUTER One
megatyle Dual sk Deye, 10D CPS Badirechonal
Tractosr /Frichion prentees. § 27 Hi Res Amibes o Grean el
monifor. Bos or 10 Premoes Discs. | 100 shegts printsr
paper, ab for 3835 00 Lst 33718 00

SUPER AUTO DIAL MODEM §79.00

Easy to use. Just plug wio your Commaodore 84 computer
ard you're ready fo transmit and receve messages
Easier to use than dméing your telephone just push one
key on your computer! includes exclusive easy b0 use
program for up and down ioading to prnter and disk
drives. List $129.00 SALE $79.00.

* COMMODORE 64 COMPUTER $188.00
You pay only 188 00 when you crder the poweriut B4K
COMMODORE 64 COMPUTER! LESS the value of the
SPECIAL SOFTWARE COUPOM we pack wilh your
compuler that aliows you to SAVE OVER E500 off
software sale prices! Wilh only 3100 of savings appled
your net computer cost s 388 001

Wae pack a SPECIAL SOFTWARE DISCOUNT
COUPON with avery COMMODORE 64
COMPUTER DISK DRIVE-PRINTER-
MONITOR we sall! This coupon allows you to
SAVE OVER s$500 OFF SALE PRICES!N

* 170 DISK DRIVE $249.00

Yous pay anly 3249 00 when you ardéer the 1 T0K Disk
Drwef LESS the valwe of the SPECIAL SOFTWARE
COUPOMN we pack with your disk drive that allows you 1o
SAVE OVWER 3100 off software sale pnces!® With oniy
1500 ol savings apphed, yowr mel disk drve oosl s
§14%.00

|Eramplas)
PROFESSIONAL SOFTWARE
COMMODORE 64

Narme List Salw Coupon
Executive Word Processar 9000 #4900 3900
Exgcutive Dae Bage BES 00 3% 00 824 00
20000 Word Diphignany 14 95 114 95 1000
Elecwroric Spresd Shear 50 O 49 00 53900
Acgaynting Pack #4500 £39 00 429 00
Praciecals 659 95 i 95 636 95
Frogrammers Refarence
Gurrl 830 5 51685 $12.50
Frogrammess Heiper
(50 858 95 839 95 829 95
BO Calismn Soresn (D) B50 0% F9 95 [1-R-].]
Flig & File Dusr Filer £30 05 s18 85 514 95
Deluse Taps Cassebie 80 00 2449 00 %39 00
Pro Joy Shck 514 95 S1% 95 1200
Laghil P 535 95 41695 414 85
Diums covemr R &8 95 B4 B0
Boga Jow §25.95 #18.95 AL R
Piesiog 1 - Epyx 1505 39 85 E26 O0°
*Plus One FREE
Music Cake 950 85 §30 85 534 85
Filewuriber 458 95 $30 .05 634 8%

NEW COMPUTER LEARNING PAD 53995
rakes olber graphics tabeel obsolete. Tms new TECH
SCETCH LEARNING PAD allows you to draw on your TV
or Momitor and then you Can pnint whalever you draw an
the screen on your printers. FANTASTICH! List $79.95
SALE £30.85

* 80 COLUMN S0CPS

TRACTION FRICTION PRINTER $169.00
You pay only $169 00 when you order the Comstar T/F
deluse line prnter thal prints Bixll full size, single
sheet, rall or fan lold paper labels otc Impacl dol matro,
bedirecticnal, LESS the value of the SPECIAL SOFTWARE
COUPON we pack with your prinfer that allows. you 1o
SAVE OVER 3500 ol software sale prnces' With only
3100 of saving apphed your net prinber cost o only
$53.00

# 14" HI-RES COLOR MONITOR $219.00

You pay only §215 80 when you order this 14" COLOR
MOMITOR with sharper and chedarer recslubon than any
other color monitors we have tested’ LESS value of the
SPECIAL DISCOUNT COUPON we pack weth your moniior
that allpws you to save aver 1500 off soltware sale prices !
With only $100 of sawings apphed your net colos momior
cast 15 only $119.00 (16 Colors)

B0 COLUMN BOARD $99.00

Mow you program 80 COLLMMNS on the screen at one
e Corweris your Commodorg &4 1o BD COLUMNS
whien you plug in the B3 COLUMN EXPANSION BOARD!
PLUS 4 sipt expander! Can use with moal axdling
soltware

NEW VOICE SYNTHESIZER §£59.00

For Cam &4 or VIC 20 computers Just plug itin and your
can progeam waords and semences, sdiust walume and
pich, make falking advenlere games, soud achon
games and customazed talkes! FOR ONLY 319 95 you
camadd TEXT TOSPEECH, jusk 1ype awaord and hear your
compater talk =AD0 SGUND TO-T0RK". SCOTT ADAMS
ANT BARDWARE ADVEMTURE GAMES" (Disk ar fage)

COM-64 POWER FOR YIC-20 $69.00
Just plug in gur 32K RAM MEMORY EXPANDER and you
et oas much usahble programming power as the
Commodore 64 computer’! Master controd swilches on
cover. Goid Edge conngctors, five year warranty (FREE
£29.95% CARTRIDGE GAME)

(See over 100 coupon items i our catalog)
Write or call for
Sample SPECIAL SOFTWARE COUPON!

9" GREEN SCREEN MOMNITOR $69.00
Excellent quality SANYD, easy to read. B0 columins x 24
EXECUTIVE QUALITY tings. Gresn Phosphorous screen will anti-glare, megal

cabinet! Saves your TV PLUS 3595 for connecting
PROFESSIONAL BUSINESS SOFTWARE cabis. Com-54 or VIC.20

B0 COLUMNS IN COLOR
EXECUTIVE WORD PROCESSOR $49.00
;r;?u:;:EEqLin:i ggﬁ%ngﬁggﬁﬁu;r:;rlhr;:&l The Cadillac of Business Programs
ULTIMATE FOR PROFESSIONAL Word Processing tor Commodora 64 Computars 12" GREEN OR AMBER MONITOR $99.00

Your choice of green or amber screen monstor {op

DISPLAYS 40 or BO COLUMNS IN COLOR or Black and i
White! Simple to operate, powerful lext editing with 250 P List *SALE pon garaiity, SANYO 80 Mumns.u 24 |, sasy 1o read, anti
WORD DICTIOMARY. complete cursar and insa / delete Iresricey Marags mane S8 00 B9 00 glare, faster scanmng! PLUS #5959 for connecting cable

frcours Recawahbie S0 00 #4900 Com-&4 or VIC-20
i
kwy conlrols hine and paragraph inserbon, automatc it Pl $50.00 8

deletron, cenering. margin setlings and gatput to ali Payrall 5300 447 00
printers! Incluedes a powerlul mail merge General Ledger 206000 44900
List $99.00 SALE $49.00 Coupan 33900

PHONE ORDERS
BAM - BPM Weakdays
9AM - 12N Saturdays

* LOWEST PRICES * 15 DAY FREE TRIAL »* 90 DAY FREE REPLACEMENT WARRANTY

» BEST SERVICE IN U.S.A. » ONE DAY EXPRESS MAIL « OVER 500 PROGRAMS » FREE CATALOGS

Add 510.00 for shipping. handling and insurance. illinois residents
pleass odd &% tox. Add $30.00 for CANADA, PUERTO RICO, HAWAII
ALASKA, APD-FPO orders. Canodian orders must be in U.5. dollors.

WE DO NOT EXPORT TO OTHER COUNTRIES.
Entloss Coshisrs Chach, Money Order or Personal Check. Allow 14 E NTE H P R I z E s IRCARNE AR SR
doys for dalivery, 2 1o T doys tor phone orders, | doy express maill BOX BARRINGTON. ILLINOIS 10

5§50, i 600

WA WRTER SRR — 8.5, Phone 312/382.5244 1o ordar




Outdoor
FAUCET

An unplanned basement swimming
pool ranks right up there with
peeling wallpaper and squirrels in the
attic as least favorite occurrences for
homeowners. Forgetting to remove the
hose from your outdoor faucet and not
tuming off the interior shutoff valve
before freezing temperatures hit can
produce just such a disaster.

Many homeowners have tried to
avoid this problem by installing—or
having installed—frostproof outdoor
faucets, also called hose bibs or sill-
cocks by plumbers. These units have
extra long valve stems, aligned horizon-
tally, that are turned from the outside
faucet handle but seat well within the
house where the temperature is warm-
er. This means that the water is stopped
at a point where the temperatures
should never fall below freezing, Thus,
no broken pipes, no mattar how cold it
gets outside. Their greatest advantage
is that you don't have to remember to
close your interior inline shutoff valve
when the colder weather comes.

However, there is a way that a frost-
proof faucet can freeza. If you leave the
hose attached and coiled at the faucet,
the water in the fixture between the
valve seat and the hose connection will
not drain. Then, when the extreme cold
comes, the fixture can freeze and split.
Chances are that you won't notice any-
thing wrong until you turn on the hose
in the spring. Then, you'll wind up with
a flooded basement floor months after
the real damage was done.

To be certain that you won't get
caught up in this, there is a new type of
freazeproof outdoor faucet that you can
install. The Woodford models 20 and 25
are examples. Model 20 retails for
about $20 and has small drain holes
around the hose connection so that
water cannot collect in the unit even if
the hose is attached all winter.

There is another benefit to some
freszeproof models like the Woodford
25: an antisiphon backflow preventer.
This option allows you to immerse your
hose in impure or toxic substances, like
some pesticides, without running the
risk that some of this material might
siphon back imto the household water
supply. Some local ordinances reguire

o4
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| INTERIOR. . _ = II i - mon ways silicocks
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2 g through a cantl-
x = f - levered floor, which

,
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the use of this type of unit. The Model
25 with a backflow preventer sells for
about $25. Both models are available at
hardware stores, plumbing supply
houses or from Woodford Manufactur-
ing Co., 1626 Delaware Awve., Des
Moines, lowa 503086.

For ease of installation, these units
have a clever dual-purpose connecting
fitting. Inside, the fitting has a standard
He=in.-dia. seat that slides over '/xin.-
dia. copper tubing. It can be sweat-
soldered right in place. Outside, the
same fitting has male pipe threads that
can screw into a standard iron pipe or
copper female adapter. Which one you
use depends on the specific require-
ments of your plumbing system.

If the supply line to the existing
faucet is a straight run and is accessible
from the basement below, the job is a
snap. First, shut off the water to the line
either by closing an inline shutoff valve
or by closing the house service line
valve at your water meter, Open up the
outside faucet and let all the water
drain out. If you have copper tubing

supply lines, just cut the line with
tubing cutters beyond the point of the
old connection. Then, go outside and
remove the screws holding the faucet
mounting flange to the house. Pull out
the entire unit.

If, on the other hand, the faucet is
connected to iron pipe plumbing lines,
the unit will be screwed intoc a pipe-
thread adapter. To remove this setup,
first remove the faucet flange mounting
screws outside. Go back inside and
unthread the fixture. Use two pipe
wrenches—one to back hold the exdist-
ing plumbing and the other to turn out
the faucet unit. Then, go back outside
and pull out the assembly.

Install the new freezeproof unit by
sweat-soldering it to the end of the
existing copper supply line or by
threading it into the iron pipe adapter.
Depending on the length of the new
faucet unit, you may not be able to
artach it directly to the place where the
old one was removed,

Often, you will have to make up some

{Flpage turn to page 70)
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Pickup your life.

Just pick up a pickup from GMC.

A truck, you say? Yes, but no ordinary trucks,
these. We're talking cream-of-the-crop pickups
from GMC. When “trucks” is your last name,
you have to do trucks very well. We do.

Our little 5-15 is as stylish as can be.

You can dress one up with distinctive new
custom two-tone paint schemes, reflecting
your own colorful personality. And equip it
with the optional luxuries and amenities
you'd expect in a car.

An 5-15 is a useful second vehicle to have
around. It's available in either two- or four-wheel-
drive models. An optional offroad package
available on the 515 4X4
has Delco-Bilstein gas-
charged shock absorbers

that provide impressive off-road agility and
improved ride, on or off the pavement. S0 you
can feel very comfortable inan 515 . . .
\ wherever you go.
You can equip an 5-15 to haul a boat or
snowmobile or other stuff. Or convert to
a camper. And be generally helpful.
Look in the Yellow Pages for the GMC
truck dealer nearest to you. Buckle
yourself into a little fun, a little spirit,
a little something you've been missing,
Add a little pickup to your life. For a free copy
of GMC's 28-page “How To Live Comfortably
With A Truck.” please write to: GMC Truck
Merchandising Headquarters,
Drawer 30093, Department
42 C, Lansing MI 48909.

GMC 5-15 4X4 pickup.
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.
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More hauling ability for less money

when you build Carl Heald’s Ya-ton Hauler.

hine shifts. chec

-
Go for parts or lools; Change com

livestock or warehDuse: supervise crows: haul Teed or seed

Easy-1o-build semi-kit, (6-8 hours assamniv lime) can

gave you up o $1000. Mwoid ma

and cut maimtenance. Hauler Ieatums
DOSED IWin Cylnder or

# Balnced Briggs & Sh
ward and reverse gears

Afic Star I engine
1 automahc fansmission

Front shocks, do J[""I' i, wid@ fres smaoth tha

mde. Dumpang bed measures 444V x4 11"
L Hydraulic disc br j".-"_- with "‘|‘|' 1 |] r‘hl slan
a dard -'--'.i-'n.*:'--n:d-?x w-th caby also availabie
Carl Heald s Hauler Aa For FREE e call or wrile II]LL FREE

1.800-253- 1|]?EI Wich G678 ]
Tons of toting help for farm, Carl HEEId h,.“:_ Dept. HHH
ranch, factory, construction

P.O. Box 1148 E'["‘ﬂl:lﬂ Harhor, Michigan 49027

r Audo-casgetie book courses ‘
i Arabic, Hebraw, Chinese Lﬁam
French, German. Spanist. o fﬂl‘Elgl"I
Graek, Japanese Ia“guage on

angd 32 others ynur uwn'
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by U5 State Dept. Fres 1984 cat .ph_.q Wrig
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| Handy dodger holder
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We're Quickie Aircraft Corp. and we've made
Aying fun by making it affordable. that’s why
we're the world’s leading manufacturer

of homebuilt kits.

Our famous 2-seater, the 2200, offers
race-winning performance and amazing
effictency). Air Progress Magazine summed
up our Q-200 best when they said: "it’s
easy to build, it's fun, it's fast. Whal more
could you ask for?”

Find oul why thousands have

already bought our revolutionarny
afrcraft. Send $10.00 {check or money
arder) for our all new: Infarmation
Package that'’s crammed full of evenything
you need (o know (o get stared.

QUICKIE AIRCRAFT CORRE
Hangar 68, Dept. PM; Mojave Airport « Mojave, CA 93501 - 805/824-4313

bH

Dodging wands are kept nght at your
fingertips in this handy holder made
from hardware cloth and a couple of
metal jar caps. Cut the mesh about 8
inches wide and long enough to wrap
around the lids. Fasten it to the lids with
sheet-metal screws and use small bolts
for legs.—David W. Roberis

Telltale washertest
— —— o

It's important to know how efficient
your print washer is. You can test it by
adding a little milk if the tray is black or
ink if it is white. The water should run
clear in about five minutes if the washer
is working properly.

—Robert Hertzberg

Focusing aid
You can save time
focusing your en-
larger if you first
record the height of
the negative carrier
for each size of en-
largement that you
are likely to make. §
Final focusing then A
requires only a
quick touchup.
—Ron Jegearings

. E |
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You've read about the exciting success of
subliminal techniques in Time, Omai Psvchology
Today, Science Digest, che Wall Streer Journal
and more. Mow, thanks o recent breakthroughs
by leading psychologists, you can put these
same innovative techniques to work in turming
your life around,

Maybe you want 1o read faster, improve your
memory, increase your income, lose weight
build your selfconfidence. These are just a few
of the accomplishments now within your reach

The subconscious mind is a mysterious thing.
We're finding more about it every vear, s not
like your conscious mind Instead it soaks up
impressions, You'll be amazed how [fast the
success-mechanism  within, you makes big
changes in vour life.

Subliminal Techniques Are
the Problem Solvers for
the 1980's and Beyond.

Subliminal Stimulation is used wday in
countless ways. For example, 1o lose weight,
People are fat for one reason. They eat too much,
Subliminal Technigues redirect eating urges so
hunger pangs actually disappear. You'll eat less,
yet be totally satisfied when you get up from the
table. The result? The weight loss vou want.

Studies show that 95 oul of 100 people who try
adiet plan put most of the weight back on. Why is
this? Because in their minds they still hear their
Muother saying “Eat eat, eat!” You can use
Subliminal Stimulation to show your subconscious
whao's boss now,

Or take the person lacking in self-confidence.
This is the result of what happened w0 him or her
in early childhood. With these subliminal
technigues at work, your mind will realize you're
a valuable person. Sellconfdence soars and
you'll be happier than ever before. Itf's a
wonderful feeling 1o be in control of your lifie.

Your Subconscious is Your Ally.
Let It Work Miracles for You
As It is for Thousands Today.

Until recently, scientists were unable 1o
harness the powers of the hidden mind. For years
we knew it controls our desting. But the question
was: **How can we tap its strength?”

Through constamt testing a breakthrough
came. The credit goes to some of the top
psychologists in this country. Their untiring
efforts have enabled people of all ages, from all
';'u]ks of life, to enjoy exciting self-improvemeant

asL

Every Tape You Select Brings You
Two Different Kinds of Stimulation.

On one side, subliminal stimulation. You
hear waves breaking on the shoreline. But your
subconscious hears more. There are electronically
embedded messages al work— literally hundreds.
Chances are, you won't be able to hear them
consciously, But your subconscious will. And, it
will obey. Listen while you work, read, play,
relax, watch TV, or even while jogging or driving
your car. The sounds of the waves create a
pleasant background while alone or with others.

While you go about your activities, you'll be
fully awake and alert. Yet all the while your
subconscious will be Mstening and heading.

Subliminal stimulation is so new that you

may not be familiar with iv I this is true, vou're
in store for a wonderful experience. You see, it's
a completely natural process. A briel intro-
duction on each tape lets you know the exact
wording of the subliminal messages coming up.
It's fun. exciting and totally worry-free!

Al Advanced Learning Systems we've earned
the trust of forward thinking people like you
nationwide Only after extensive research and
testing do we market a new tape. This attention
to quality keeps us in the forefront of the
industry, We're helping pecple to lead better and
more fulfilling lives, thanks to todav's |atest
techmical advances, unknown only a few years

ago

You'll get all the benefits of subliminal
stimulation—and more. On the other side of
each tape is an audible hypnotic session. You'll
hear suggestions, affirmations, in a very real
sense “orders (o your subconscious.” Yet all you
do is relax. Put forth no effort whatsoever.
You're in full control. Both sides provide you
with an experience like you've never had before,
And the resulis are sensalional In fact, these
techniques are widely used by professional
therapists and hospitals.

Each side inspires vou and revitalizes you So
listen again and again. Yery soon you'll see an
exciting change in your life. This is why more
awane people—people who want more out of
life—are finding new happiness today. These
ERSP™ Subliminal Tapes are the long-sought
answer,

What Areas of Improvement
Do You Need? These Tapes Will
Surprise You with Dramatic Results.

By stimulating your subconscious, you'll feel
more youthful and dynamic. You'll pet more out of
life—because you'll be programming your sub-
conscious to bring out all your hidden abilities
and resources. Instead of dragging from one day
to the next, each dawn will be the star of & new
experience, nol just ' another day.”

You'll capture opportunities so much easier
because your inner strength, your subconscious,
will be working for you, not against you. You'll
rid yoursell of childhood-acquired hangups and
misconceptions about yoursell, In their place
will be a truly new you—a you you'll like so very
much more. You'll gain more happiness, more
fulfillment. and a better life than ever before.

Order Today. Read about This
Special Money-Saving Offer:

Each ERSP™ Subliminal Cassette Tape sells
for £14.95, But during this Special Introductory
Offer to Popular Mechanics readers, the price is
only $9.95. You save 55,00 on cach and every
selection.

But here's still more good news. You get one
FREE for every three you order! Just fill out
the No-Risk Express Order Form and rush it
back today, along with your check or money
order. Or use your Visa or MasterCard. You're
protected by our FULL MOMEY-BACK
GUARANTEE: We call it our “double-lengrh”
guarantee for it's good for 60 days, mot 30, If
you're not elated with the results the tapes bring,
return them for & full, prompt refund— including
the 52 shipping and handling.

198} Adlvanced Learning Sysiems, Inc

--Dld you know you have a second mind?

“ TAP THE AWESOME POWER OF
YOUR SUBCONSCIOUS THROUGH

SUBLIMINAL STIMULATION

Prompt shipment guaranteed. Mail vour order
today! Credit card users. order F =)

TOLL-FREE =57
" 1-800-227-3800

Extension 1146
ADVANCED LEARNING SYSTEMS, INC.
Corporate Offices: B18-992-0880

““DOUBLE LENGTH'" 60-DAY

FULL MONEY-BACK GUARANTEE
plus Lifetime Warranty against Defects

NO-RISK EXPRESS ORDER FORM
Check your choices and mail today:

| SA1102 MEMORY IMPROVEMENT |
| CALI04 PINPOINT CONCENTRATION |
| DAI303 DYNAMIC SELF-CONFIDENCE: |
COwvercoming Shyness |
WEIGHT LOSS |
LUNLIMITED MENTAL POWER
READ FASTER |
ENJOYING EXERCISE: |
Hawve Fun Getting in Shape |
STRESS RELIEF !
INCREASE PERSONAL POWER
SELF ESTEEM: |
Feel Good About Yourse |
STOP SMOKING |
|
I
I
|
|
|
|
|
|
|
|
|
|

:D.ﬁrl‘{ﬂ
OAT 104
loangl
lOA1Z14

:um3|u
OAl318
loAalzis

|

| OAI1203
OAl309

ID.P«I]IJE

| oais07

| OAI304

MAGNETIC PERSONALITY
BETTER STUDY AND EXAMS
PROSPERITY. Financial Success
DECISIVEMNESS:

Stop Procrastinatingl
WINNING SELF-IMAGE
SUPER SALES POWER
STOP WASTING TIME
SUCCESS NOWI Get Ahead Fast
HEALTHY EATING:

SELFKISIEWESEW"!

IMPROVING RELATIONSHIPS
PROBLEM SOLVING:
Creative Dreaming
MORE ENJOYMENT IN SEX
ATTRACT LOVE/Make Contact
RESTFUL SLEEF: Conquer Insomnia |
FREE YOURSELF FROM WORRY |
HELEMNERGY & ENTHUSLASM
RUNNING: More Endurance,
More Eny nt
THINK PO I
PANASONIC SLIMLINE
CASSETTE RECORDER $39.95

|

: Regular 51495 each
Mow, if you hurry, only $9.95 each.
| % CHOOSE ONEFREEFOR
|€-qfﬂ &' EVERY THREE YOU BUY
| t;ﬂ
|
|
I

oAz
| oals02
| oAI509
|L"J.-"'.I5|JE
joAi2i

oAz
| OAI402
| OA1302

loaiar
1 caram
| CIAI 206
DA 306

OAI301
| Aala0z2

|
OA1315
DAz001

SUBTOTAL
Cakilomigg readenis add b % LHes Lis
POSTAGE B HANDLUNG | Any sare ordes|
Ohutsice LISA— add § 1 00 per mem [ LIS Furids)
OCash OChetk OMO
| ovisa  OMasterCard
| Card Mumber ____
| MAME __
| ADDRESS
| CITY. STATE. 2IP _

| ADVANCED LEARNING SYSTEMS, INC
I 7236-D Owensmouth Ave., Dept. PM?
i Canoga Park, CA 91303

TOTAL

|

|

|

|

|

|

|

|

|

|

2.00 t

|

|

Exp Date |
|
|
|
|
|
|
|
i



Power
Service

Treaiment

12 oz - L3564 LITER

DMG‘ER MARMFLL (8 ATk
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® Boosts octane in today's
low-octane gasoline

* Increases the power and per-
formance of your car's engine

* |mproves fuel economy
* Reduces engine knock
* Disperses the water in gasoline

* Prevents gas-line freeze even
in sub-zero temperature

* Safe for catalytic converters

® 12-punce container treats 15
to 25 gallons of leaded or
unleaded gas

* Use regularly for year-around
benefits.

When you want the job done right...

meﬁ.utumﬂw Prnducts

1410 N. Bowie Drive 'Weatheriord, Texas T6086-1089
B17-599-9486
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| FREEZEPROOF FAUCET

{Continued from page 54)

difference in length. For copper lines,
this requires adding a "=in.-dia. sweat
coupling to the end of the cut supply
line. Then, cut a nipple of the proper
gsize and sweat it between the faucet
unit and the coupling.

For iron pipe, you should make a
transition into copper by installing a
male or female adapter to the end of the
iron pipe supply line, then sweat a
copper nipple to it. Finish up by sweat-
ing the faucet unit to the nipple. Keep in
mind that when you are sweating the
faucet unit in place, you must first
completely open the valve by turning
the faucet handle. Otherwise, the heat
will meit the valve seat washer and the
faucet will leak.

Once the proper connections are
made, reattach the faucet mounting
flange to the outside of the house and
caulk around its perimeter to prevent
any heat loss. Check for leaks and
you're done.

When the connection is not accessible
from below, but is hidden above a
finished ceiling or behind a finished
partition wall, some changes must be
made in the installation procedure.
First, you must determine the location
of the connection within the enclosed

space 50 you won't spoil a good deal of
drywall or plaster looking for it

The accompanying photos illustrate
two options depending on the faucet
you are replacing. If it's a frostproof
unit, just remove the valve stem and
measure its length. Add 1 in. for the
depth of the valve seat. Then, add the
thickness of the foundation wall, floor
deck or house wall, depending on your
gituation. Next, measure from one cor-
ner of the house or from another conve-
nient reference point such as a hase-
ment window and subtract the
thickness of the foundation or house
wall from this figure. Then, go down-
stairs and mark the ceiling where these
two points meet,

If you are replacing a standard sill-
cock, again remove the valve stem, but
this time slide a stiff wire into the
faucet. When it hits an obstruction—
either an interior shutoff valve or a right
angle bend in the supply line—this is
the point at which you should make the
new connection.

Cut a small access hole in the drywall
or plaster at this point and lock for the
connection with a flash light. When you
locate it, enlarge the hole so it is cen-
tered around the joint. Then, replace
the faucet as explained earlier. Repair
the drywall or plaster and you're
done.—Merle Henkenius

r{eplaclng fal.n:at on straight plplng run

When Installing a new freezeproof faucet
on a strailght run—here we are replacing an
oid frostproof model—first cut the supply
line indoors, the faucet-supply line
connection. Then, pull out assembly and
urscrew’ or cut off old faucet.

New faucets hlumm-wqr:ndﬁttlng

MPlpu can be screwed Into
female adaptor, or unit can be sweat sol-

dered onto standard ':-in. copper tubing.

Locating connection when piping is hidden

When replacing old frostproof faucet. you
can locate pasition of interlor plumbing
connection by removing valve stem and
measuring its length. Add to this number
the thickness of the foundation wall, then
mark interior celling accordingly.

To locate the Interior plumbing connection
for a standard sllicock, first remove the
valve stem. Then, slide a stiff wire Into faucet
unitil it butts either the interior shutoff valve

or a right angle bend.
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BUILD A LOWBOY |
LIGHT STAND

//

PM’s lowbaoy light
stand, above, is a
knee-high helper for
creating special ef-
fects or taming diffi-
cult shadows. It re-
quires few materials
and it's easy to build.
Diagram shows criti-
cal dimensions.

CASTERS WITH
87 SOCKETS

Attack tough Ifghting situations from the ground up.
BY KENN OBERRECHT

38" DA, HOLES

FROM EACH END

112" \FIDE MNOTCHES l

~CUT 3/4" DEEP

BASE CORMERS
AMNGLED 45

&M, BOLT
38" OR 587 DIA
ACCORDING TO SIZE
OF LIGHT SOCKET
DRILL HOLE THROUGH
CENTER OF TWO BASE
PIECES SIMLILTANEOLISLY

DRILLED 27 1N ‘

photographer often needs to illu-
minate subjects from a low an-
gle, either to fill harsh shadows or reach
hard-to-light areas near the floor. A
low-angle light also can be used to
create spacial effects, backlight translu-
cent backdrops to eliminate shadows or
to fill light subjects or backgrounds
from beneath.

Jury-rigging a conventional light
stand seldom produces the professional
results you can achieve with a lowboy
light stand—a device easily built in an
hour with simple tools and readily avail-
able materials.

The schematic diagram shown here
provides all the dimensions and assem-
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bly instructions you'll need. The only
optional element in the design is the use
of a *e-in. or “sin. bolt to join the cross
members. The bolt size depends on the
light-head socket size you decide you
want to usa.

For materials, you'll need two 24-in.
pieces of nominal 2 ¥ 2 (1% ®x 1% in.
actual) stock. Four light-duty casters, a
5-in. bolt with matching nut and two
washers are all the hardware required.
For ﬂnijshing. you'll want medium- and
fine-grit sandpaper and paint. For tools,
use a 1'%+in. or narmower wood chisel,
center punch, hammer, drill with %
and %win. bits, wrench, miter box and |
backsaw. M

THE FIRST STEP
ININSTALLING

A DUVINAGE
SPIRAL STAIR KIT:

SEND FOR OUR
FREE BROCHURE.
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BEAT the HIGH COST of LIVING!

@ HERE IS A

X BEAUTIFUL.
WAY TO
MAKE

LEARN UPHOLSTERY AT HOME . . . restare old
chairs, sofas to like-new condition! A clean, en-
joyable way to put spare hours to profilable use.
Old cast-olls picked up for dollars, worth hundreds
when reupholsiered. Fascinating home study
course includes tools, kils. supplies. Earn as you
learn — slarl your own business!

SEND FOR OUR FREE BOOK TODAY! YOU'LL
GET A BIG ILLUSTRATED 24 PAGE BOOK ON
UPHOLSTERY and tha upholstery business and a
sample lesson showing how the labulously suc-
cesslul MUI system is taught. It cosis you nothing
lo get the informaticn and there's no obligation,
Mo salesman will call.

Mpdern Upsadutery Institute,

BO3E] Fiald Bidg., Kansas City, Mo, 64111

= MAIL THiIS CO

PO TOOAY
|r Modern Upholstery instiiute, (& ]
I 80380 Fipld Bidy.. Kansas Cily, Mo, B4111 I
| Please mail me & sop. of I
| Yyour hook, “PROFESSIONAL UP- I
HOLSTERY for Fun and Profit.” [ under-

stand no one will call and there is no obligation, :

I

|

|

GET STARTED folw

t Name JAge

| Address.

I ] )
|



4.4 B'm no master craftsman, but if you

call me Mr. Fixit, you'll be flirt-
ing with the truth,”” Dom DeLuise says
as we are setting up an interview at his
Pacific Palisades home. It's a 30-year-
old three-bedroom ranch that has been
expanded in every direction but down
The coastal soil is not hospitable to
hdbi{‘.'[T'l[-!!ﬂ.‘_\

We had been grested at the door by
Dom’s wifie, Carol, who had taken us on
a tour of DeLuise’s fixit projects
through the step-down living room out
to the breakfast nook in the dining area
There, the comedian was helping his
mother, a good-natured octogenarian,
build a bird feeder with a punctured
coffes can for seeds and a foil pie plata
on which the birds could stand

DeLuise, a compulsive junk retriever,
has fixed several grandmother clocks,
including refinishing and antiquing the
wood. He's done cement work inside
and outside his home, and reclaimed
half a dozen chairs and tables other
people had decided to throw away.

om DelLuise,

PM People

Dom Deluise shows off some of the things he has restored. His mother, wife Carol

‘Remember, my father was a garbage man. So when |

BY J.T. JOHNSON

The framing hammer left by his father is his
favorite, The workshop Is in a far corner of
the garage behind two wooden doors.

The comic, who has endeared him-
self to moviegoers in box-office hits like
"Fatso'' and “"The End,”" keops some of
the zaniness of his characters with him

and dog Midnight stand behind Deluise,

.

see a pile of wood .

as he works in the warm chaos of his
home. His repair of wooden tools is
done with scraps at hand with no
thought of whether the woods or stains
match. He finishes cement work with a
garden trowel rather than a float. His
building plans are sketched on the
backs of envelopes. He calls it “func
tional amateurism.”’

As we walk out toward his garage
workshop, Deluise points to various
reclaimed objects, "See those two sets
of bellows?” he asks, motioning to a
pair of exquisite wooden objects hang-
ing on the wall. "I refinished them,
replaced the leather, added the brass
tacks and put on this coat of arms.”" The
coat of arms isn't his.

"My father was a garbage man,”
DelLuise says proudly and emphatically
He shows us an old framing hammer
his father had left him. "A watch and
this hammer was all that he gave me.
Oh, yeah, and my father's legacy also
included a 4-foot, solid-steel pry bar. [

(Please tum to page [52)
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PHOTOS BY RANDY LEFFINGWELL
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STOP WINDOW HEAT LOSS WITH LOW COST-EFFIGIENT

ENERGY ARSENAL WINDOW INSULATING SYSTEMS....

Stt? Window Heat Loss Even
if You Have Storm Windows!

With the low cost-effective Heal Window 1l
Inside Window Insulating System ...

Energy Arsenal Mig. Window Systems stops
cold air infiltration and prevents excessive heat
loas for less cost than window systems thal cost
many times more. By creating an insulating
pocket of air, you can keep your living and
working areas comforiable with lowear tharmao-
stats to save on heating costs.

This system uses an interlocking fastener
that is postioned on the window trim in a matter
of minutes. The 100% clear window film is
snapped into place between the two fastening
interlocks, thus forming an air-tight seal.

ALL ARE l:num.ETF. KITS — NOTHING ELSE TO BUY.

40 IMCHES WIDE BY a0 INCHES WIDE BY B0 INCHES WIDE BY
25Ft long & 75 Fi. Fastener 25 Ft long & 75 Ft. Fastener &5 FL long & 75 FL. Faslener
Stock #IF-100 Cost:$1985 | Stock #IF-200 Cost §2285 | Stock #IF-300 Cost: §24.55
S0Ft long & 150 F1 Fastenes S0 Ft. long & 150 F1. Fastener 50 F1 Iong & 150 A1 Fastenat
Stock WIF-101 Cost- $35.85 | Stock #IF-201 Cost $38.95 | Stock #IF-301 Cost #4491
75 Ft long & 200 F1. Fastener 75 FL long & 200 F1. Fastener 75 Ft. long & 200 F1. Fastenar
Stock #IF-102 Cost: $40.85 | Stock #IF-202 Cost: $52.85 | Stock #IF-302 Cost: $6795 <
Ada 83 80 far Pratage and M odling Add 83 00 for Fostage and Hanaling Add 53 50 for Poztage and Hangling
Patio Door,/Picture Window Size — 84 In. x 3 F1, & 35 F1. Fastener  Slock #PIF-101

Add 5200 for Postage amd Handlimg | Cost: 3985

WIDE BY INCHES WIDE BY G0 INCHES WIOE BY B4 INCHES WIDE BY

40 F1 lang — 40 Ft. long = 40 Fr lang — 40 F1 lang —

Siock APF-401 Cost 3785 | Stock #PF-501 Cost $885 | Stock #PF-601 Cost $0185 | Scock #PF-801 Cost 31405
B0 F hong — B0 Fr long — BO Ft lang — BO Ft lang —

Sapck APF-A02 Cost §1485 | Ssock #PF-502 Cost BI785 | Stock sPFGI2 Cost $IR0S | Stock sPF-B02 Cost 52505
120 F kong = 120 A lang = 120 FL lang = 120 F lang =

Stock #PF-403 Cost B1R05 | Stock #PF.501 Cost $2405 | Stock APF-503 Cost $28.95 | Stock #PF-803 Cost 3505
Agd §2 50 far Pastage and Aad §2 5] far Pesfage and Add 53 75 for Postage and Avid' §2 73 for Poslage and
Handiing Handling Handing Hameliing

Heat Window Plastic Film

This high quality plastic film has been devel-
oped especially for storm window applications.
I's 100% optically clear — durable and strong
with a high-tensile strength. This is an inside
gauge film that can be used with excellent
results. This film can be tightened with a
househeld hair dryer.

CHOOSE FROM THE MANY SIZES AVAILABLE

Our Economical Low Cost Tape On

\

Window Insulating System...

A fast and easy low-cost affeclive window
sealing system. Qur Heat Window can't be beat.
Stops cold air infiltration — installs in minutes

tight with hair dryer. No tedious measuring or |
cutting. Uises double-sided acrylic polypropy-
lene fastening tape Comes in a completa klt
nothing eise to buy

from the inside — 100% crystal clear — shrinks | E"Erﬂr Arsenal-pept. Fm-12

40 INCHES WIDE BY

25F1 long & 75 F1 Tape

Stock EHW-101 Cost $8.05

50 Ft. long & 150 Fr Tape

Stock ¥HW-102  Cost; 51785

T5Ft long & 225 Fe. Tape

Stock ¥HW-103  Cost: 32388

Add 52 50 fov Postage and Handling

50 INCHES WIDE BY G0 INCHES WIDE BY

#5 Ft long & 8O F1. Tape #5 F1 long & 80 Ft. Tape

Stock ¥HW-201 Cost $1085 | Stock #HW-301 Cost $11.95
S0 Fi. long & 160 F1. Tape 50 F1. bong & 160 F1. Taps

Stock FHW-202 Cost: 31885 | Stock MHW-302 Cost 52285
T3 Fi. long & 240 Fi. Tape 73 Ft.long & 240 F1, Tape

Stock ¥HW-2(3 Cost: §2485 | Stock ¥HW-303 Cost: 33085
And 52 75 lor Postage and Handfog Add 53 (0 for Postage and Handling

Patls Door/Picture Window Size - 7 Ft x 9 F1 & 35 Ft ol Tape - Stock #PHW-100 Cost $8856 + P§ HE1 75

OUR GUARANTEE: should you not feel satisfied, keep the portion you have
instatied and return the unused portion within 15 days for a complete refund less postage

and handling.

Energy Arsenal-pept. pm-12
254 County Line Rd., Hatboro, PA 19040

__~p

COMPLETE KITS FOR AS LOW AS $6.95

DOUBLE-SIDED ACRYLIC
FASTENING TAPE

This tape has been developed
for this special application
Used to fasten heat window
type plastic to window frames,
mouldings, walls, etc. For use
from the inside. A paper sepa-
rator strip is pulled off to ax-
pose the side that the window
film adheres to. A fast and easy method o use.

1/2" wide and 110 Feet long —

Stock #T-101 Cost: $3.95
3/4" wide and 110 Feet long —
Stock #T-102 Cost: $5.85

Complete instructions with every roll.
Add 51.00 for Postage and Handling.

INTERLOCKING FASTENING
7Y SYSTEM

. A guality way to seal off win-
f dows and door openings. This
will work with any film from 1
—"to 4 mills thick. Comes with a
foam self adhesive attached to
bottom portion. Installs on
trim or frame and can also be
painted. No special skills or tools neaded to
install. Comas in white — brown —
25 Feet long/Stock #FS-101 Cost: $6.45
50 Feet long/Stock #F5-102  Cost: §11.65
75 Feet long/Stock #FS-103 Cost: $17.45
100 Feet long/Stock #F5-104 Cost: $23.25
Please note color on order form
Comes in lengths 26" long
Add §2.50 far Postage and Handling

ATTENTION

ENERGY ARSENAL MFG. CAN CUSTOM MAN-
UFACTURE ENERGY SAVING WINDOW KITS
FOR YOUR EXACT NEEDS — OFFICE BLDGS.,
SCHOOLS, HOSPITALS, FACTORIES.

Call our Industrial Sales Dept. for information.

ORDER TOLL FREE
Call 24 Hrs. a Day — 7 Days a Week
1-800-523-2004

VISA — MASTERCARD
A minimum charge order is §15.00.

e —— — i —— —————— —

7

| 254 County Line Rd., Hnthm PA 18040

STOCK # ml..ﬂll PRICE

Postage & Handiing
PA add 8% Sales Tan
TOTAL ENCL.




ncy Scanners

Regency Scanners bring you
the local news ... as it
happens. From bank hold-ups
to three alarm fires. It's
on-the-scene action. While it's
happening, from where it's
happening . . . in your
neighberhood.

You can even listen to weather
reports, business and marine
radio calls. Plus radio
telephone conversations that
offer more real life intrigue
than most soap operas. And
with some models, there's even
more.

The Z family

Introducing the Z series
scanners from Regency. Four
exciting new programmable
scanners that offer you a
variety of options to fit your
personal needs.

First, there's the Z 10, a basic
ten channel scanner that
covers the six public service
bands. It lets you hear your
choice of over 15,000
frequencies at the touch of
a finger. Or, if you
prefer, locate new,

active frequencies using the
search function.

If you like the Z 10 but need
more channels, step up to the
Z 30. It gives you all the same
features with a thirty channel
memory and, surprise, a
programmable alarm clock that
stays on even when the power
switch is turned off.

For the guy who wants to tune
into the aircraft and tower
transmissions, we've got the
Z45.1t's
as the Z 30 with the addition of
the aircraft band with forty-five
total channels.

And then there's the top of the

got the same coverage

line Z 60. It covers all the
public service bands plus
aircraft and FM radio
broadcasts with sixty total
channels.

Common to all the Regency Z
scanners is a contemporary
simulated wood grain cabinet
and a bright, easy-to-read
vacuum fluorescent display
with prompting messages. They
even come preprogrammed
with frequencies so you can
scan "right out of the box".

Backed by Regency

Regency stands behind the Z
family with a full one year
parts and labor warranty. And
a tradition of building great
scanners. So stop in your
Regency dealer today for a
demonstration, or write us at
the address below for a full line
color brochure.

¥
Fegency,

ELECTRONICS, INC.
7707 Records Strest
Indianapolis, IN 46226-9989
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CENTENNIAL ON WHEELS

The automobile passes an important milestone.

- /880~ Dai 4

Daimier and Benz are traditionally
credited with bullding the first
cars in 1886. Now the French
have a claimant for 1884,

T T S T

llustration by Bob Lapsley

year marks the 100th birthday
of the automobile. Or is it 19867

Or maybe we missed it in 1960. It

all depends on your definition of a car.
Contrary to popular belief, Henry
Ford did not invent the automobile. He
wasn't even close. What Ford did was
perfect the assembly line technique,
well after the turn of the century. This
allowed him to lower the cost of the
automobile drastically, bringing a rich
man’'s plaything within reach of the
masses, thereby changing Western so-
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But when?

ciety. Reason enocugh to be famous.

This year, France is celebrating the
centenary of French automobiles, mak-
ing a big deal of the experiments and
patents of Edouard Delamare-Debout-
teville. The implication is that France
built the world's first car in 1884. This
may be a new one on you. Most French-
men had never heard of the guy either.
And automobiles of a sort existed long
before 1884.

Steam-powered stage coaches were
in regular service between many towns

in Britain from 1820 to 1840. They
wera built by such men as Goldsworthy
Gurney, Walter Hancock, Ogle & Sum-
mers, Squire & Macerone, John Scott
Russell and others.

Charles Dietz and his sons ran steam-
driven road tractors hauling passenger
carriages on routes around Paris and
Bordeaux prior to 1850, And in Ameri-
ca, steam coachos were built in the
1860 to "BO period by Harrison Dyer of
Boston, Joseph Dixon of Lynn, Mass.,
Rufus Porter of Hartford, Conn., and

a



THE FORERUNNERS

Many of the self-propelled vehicles that
preceded the first cars had steam
mnm:mdnmgnnr

distillates.
ThelllamuandLﬂwlrgmm
powered carts both pre-date
Daimler and Benz, but both men
were dabblers who did not
develop their inventions into
practical automobiles.

&Wn&y’ﬁ-faﬂ'&za
ﬂgam mﬁy#

S R e u

zam cary’,
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William T. James of New York City.

Amedea Bollee Sr. was the most
remarkable of the steam-car pioneers.
Heir to a bell foundry at Le Mans, he
added mechanical workshops and built
a series of advanced-design wvehicles
from 1873 to 1883. There was nothing
particularly new or refined in his steam
power systems, but his sense of vehicle
architecture was superb. La Mancelle,
buik in 1878, had a front-mounted
engine, shaft drive to the differential,
chain drive to the rear wheeals, stearing
wheel on a vertical shaft and driver's
seat behind the engine. The boiler was

]

carried behind the passenger compart-

ment. Bollee built a series of steam
carriages with romantic names like Ra-
pide and L ‘Obeissante (the Obedient
One). His sons, Amedee Jr. and Leon,
both became makers of gasoline-
powered cars. Amedee Sr. also invent-
ed an independent front-wheel suspen-
sion system with upper and lowaer
transverse leaf springs in 1878.

Use of steam power for road vehicles
can be traced back to 1769, when a
French artillery engineer, Nicolas Jo-
seph Cugnot, constructed a three-
wheeled military tracior at the Paris

Arsenal, It ran at a speed of 2'/: mph,
but it was nearly uncontrollable and
crashed into a stone wall during a
demonstration.

Was this the birth of the car? It
depends. The Cugnot wvehicle can be
regarded as the first automobile in the
waorld, if the definition is broad enough.
How should it be defined? By fuel, type
of engine, drive system, seating capaci-
ty, speed or what?

When Daimler-Benz (makers of Mar-
cedes-Benz cars) says that the automo-
bile was invented in 1886 by Karl Benz
and Gottlieb Daimler, it’s basing its
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claim on its own definition: a light
carriage for personal transport with
three or four wheels, powered by a
liquid-fueled internal combustion en-
gine. In doing so, the company ignores
Daimler's gas-powered motorcycle of
1885 (sea Editor’s Notes on page 8).
But even by that definition, the
French have a prior claim: Belgian-born
Jean Joseph Etienne Lenoir, who set-
tled in Paris and became a naturalized
French citizen, invented his gas engine
in 1858 and patented it in 1860. He
used electric spark ignition, but the
engine ran on stove gas and had no

POPULAR MECHANICS ® DECEMEER 1984

compression. [t was shown to the press
in a three-wheeled cart In 1B60. A
liquid-fue! version, with a primitive car-
buretor, was built in 1862 and installed
in a three-wheeled wagon early in
1BE3. It is on record that it successfully
covared the 18 kilometers from Paris to
Joinville-le-Pont and back, securing its
place in history as the first spark-igni-
tion petroleum-fuel car to demonstrate
its roadworthiness.

But Lenoir did not continue his work
on cars. Soc we (and Daimler-Benz) can
make the Lenoir claim void by narrow-
ing the definition further: It doesn't

count as a car if you gave up. You must
persevers, and your experiments must
lead to actual car production. That's
what Karl Benz and Gottlieb Daimler
did. Or did they?

From the experimental cars of Daim-
ler and Benz it was indeed a short step
to industrial production—but not in
Germany. Daimler-Benz concedes that
the first car manufacturers in the world
were French—Panhard & Levassor in
1889, followed by Peugeot in 1891,
Since both were buying their engines
from Daimler when production began,

(Please turn to page 121)
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The early cars were little more than motorized

horse carriages with chain drive and tiller steering.
likce this 1902 Rambler. By the time the 1710 Pope
Hartford was bullt, single- and twin-cylinder
engines had given way to huge Fours and Sixes
that delivered 50 to 60 hp and 5 to & mpg. Family
cars had enclosed bodies by the "20s—the 1925
Wills Sainte Claire Six even offered a heaterl The
first short-stroke overhead-valve VBs of Cadillac
{shown| and Oldsmobile sparked the

race of the "50s. Blg family cars had 300 hp by the

end of the decade.

AMERICAN CARS
"FIRSTCENTURY

Although Europeans invented the car, American
ingenuity put the world on wheels.

BY ROGER HUNTINGTON

Th.eﬁrsl.“car"built in America was a
horse buggy with a 4-hp, single-
cylinder engine, assembled by Charles
and Frank Duryea in 1892-"93. Their
second car won America’'s first auto
race, a 50-mile, nine-hour marathon

from Chicago to Ewvanston, Ill.. on
Thanksgiving Day, 1895.
78

Ransom Eli Olds built a three-
wheeled steam car in 1891 and a gaso-
line buggy in 1897. By the turn of the
century he was mass producing his
Curved Dash Oldsmobile, selling 2,100
of them in 1902 and 5,000 a year by
1804, when he left Oldsmobile to found
the REO Motor Car Co. Henry Ford

perfected the assembly line, but Olds
had introduced mass production and
popular-priced cars to America,

The first practical, factory-produced
automobiles were little more than mo-
torized horse carriages. A tiny one-
cylinder motor under the seat drove
through a chain, and you steered with a
“tiller,” like a coaster wagon. Nothing
toit. It was enough to be getting around
a little faster than a horse could take
you. And the car didn't get tired after a
few hours.

Within a few years, automobiles had
taken on the general configuration we
know today. That is, a multicylinder
engine in front, clutch and transmission
under the front floor, shaft drive to a
live rear axle, leaf springs on all wheels,
foot-operated brakes, steering by wheel
and gear linkage, and pneumatic tires.
Advanced developments that came in
this early period before World War |
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Zephyr Intro-
duced :l:yllrg trends that lasted Into
the "50s. Factory air conditioning on the '58
Pontiac is bulky and crude by t 5 stan-
dards. Frames were made intentionaily flim-
sy in the "60s to soak up bumps. “‘Perimeter”
frame on the "6 1 Pontiac is an open box. The
‘85 Dodge Lancer features front-drive, trans-
verse turbo Four, MacPherson struts and
unibody construction to give maximum inte-
rior space with minimal size and weight.

included alectric starters, shock absorb-
ers, four-wheel brakes, all-steel bodies,
helical gears, pressure lubrication in
engines, automatic spark advance, de-
mountable rims and fabric cord tires.

Despite these early advances, there
were some tough unsolved problems
that made “automobiling”™ a definite
challenge. Tires wore out fast and blew
out at every opportunity. Gasoline was
more like kerosene, and oil was like
molasses. Cold-weather driving was
hardly practical. Alloy steels weren't
very strong, so axles and springs fre-
quently broke in deep ruts. The electric
starter made it possible for women to
drive—but they still had to cope with
the balky transmission and heavy
clutch. Electric cars were recommended
for ladies,

Engine maintenance required con-
stant attention. Valves neaded grinding
and rings and bearings needed replace-
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ment every few months. Sparkplugs
and ignition points were iffy, even
when new. Cylinder heads had to be
removed to dig carbon out of the cham-
bers, and oil sludge could be scooped
out of crankcases by the handful. Actu-
ally, automobiles were rich men’s play-
things in those early years.

Henry Ford's famous Model T
changed all this in the period around
WWI and the early 1920s. Here was a
car that combined most of the worst
mechanical faults of its contemporar-
ies—and yet it was a milesione devel-
opment of automnotive history. The se-
cret: The first successful wuse of
assembly line mass production. Ford
popped out millions of the things over a
20-year period, with only minor
changes in design. This not only
brought the price down to where any-
body could afford one, but it filled the
junkyards with an endless supply of

dirn-cheap imerchangeable parts that
you could bolt together to keep your T
on the road indefinitely. Crude as it
was, the Ford Model T literally put
America on wheels.

The decade of the 19208 was a tima
of refining basic principles. Or, honing
the crude ingredients into something
resembling easy, comfortable dignified
transportation. For instance, the intro-
duction of the "ethyl” lead additive for
gasoline in 1923: This allowed a two-
point jump in compression ratios owver-
night, which helped both performance
and fuel economy. The 205 also saw
the switch to closed sedan bodies for
family cars, sometimes even with the
luxury of a heater. A 6- or B-cylinder
engine rested on rubber mounts to
reduce vibration, with hydraulic shock
absorbers and low-pressure “balloon™
tires to cushion the read. Other re-

(Flgase fum to page 118)
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ON THE LEADING EDGE

Schussing down the slopes these days means Kevlar,
frequency harmonics, sandwich-foam laminated
construction and computer-aided design.

BY SETH MASIA

en, in 1947, Howard Head left
his job with Curtiss-Wright to
bring aircraft engineering methods to
ski manufacturing, he started a trend.
Snow-ski designers have watched the
aerospace industry ever since. For the
past 40 years, they've been quick to
adopt new technology from companies
like Boeing and Lockheed, and today
more than ever the watchword on the
slopes is high-tech.

yond typical loadings for aircraft struc-
tures, as Head discovered early. His
first skis, built of aircraft-aluminum
sheets sandwiched around a paper hon-
eycomb core, broke easily when tested
by expert skiers. That was in the early
1950s. It wasn't until the late 1960s
that aircraft materials technology could
provide a lightweight structure that
would stand up to the flexing a ski geots.
During that era, Hub Zemka, a Califor-
nia-hased engineer, used aluminum

Skis are commonly stressed far be-

a
into the ski core.
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PHOTOS BY TOM LIPPERT

honeyeomb and specially developed ad-
hesives from the Hexcel Corp., a lead-
ing supplier of aerospace materials, to
build a lightweight ski that would hold
together.

Today, ski manufacturers around the
world, competing to build faster, more
maneuverable and more durable skis,
continue to borrow technology from
leading-edge industries.

Andrew Marshall, a former engineer
and ski divisions coordinator at Hexcel,
points out that American companies
usually have earliest access to newly
declassified materials.

“Typically, materials developed for
use in rockets and military aircraft are
picked up for use in commercial jets
them," Marshall says. "Then, as pro-
duction rises and prices fall, the guys
who make high-performance sporting
goods find uses for the new materials.”
Marshall points out several types of
fibarglass, graphite, Kevlar and boron
fibers as examples.

Today, most skis are made of epoxy
resin reinforced with E-glass, a material
originally developed for the Air Force to
make airplane radar housings and an-
tenna armatures. The E designation
refers to its use in electronics—the
material is transparent to electromag-
netic radiation. Ski makers are only now
beginning to experiment with much
stronger and more expensive S-glass,
engineered specifically for structural
membars in high-performance aircraft.
A third kind of fiberglass, C-glass, is not
likely to find its way into skis. It's

(Please tum to page 130}
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The laser is quickly : -~
becoming the favorite \L e
tool of science, v
engineering, medicine

and industry.

level the ¢
travels at 186,000 miles per s 1d, moving rOOIm I.nfhu:- Sers

across space swiftly that no one can tell us limhbs, to a IL'lvph-nr £
z] s made of. It seems to have a mind of
its own, always taking the shortest possible jour
between two points. It a eoms fluid and f 5,
and yet it can be rn:!rip 0 n'rr-fr-'d '!!'r'1|II'L-:‘| corners and
down the sub-microsc ubes, W pr-;ll
it light, and in the past "“1I1w @'y arned to

shape it and it in a new, hi f CC tion
device called the |z (Light Amplification by ‘e - are revolutic
lated Emission of Radiation) ing and co

In just five short ye bro .; In less ume than it
of the research ce 0 visible stars
' : theoretical prop
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A computerized tractor pulls a level-
ing blade across a California lettuce
field as lazer hits itz directional an-
tenna [far right). Process makes field
leveling accurate to within 30 mm,
ensuring against wasted irrigation.
Farmer runs laser from a remote con-
sale (insert. far left). Finished field

Is almost perfectly flat [inset left).

Daimler-Benz engineer uses laser beams to
measure the contour of a model car
[above). A laser-equipped truck [right]
passes through a train tunnel, its pencil-thin
lights bouncing off the wall to measure the
tunnel before completion.
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PRIMARY MIRROR LAMIP

A typical laser Is a box capped at either
end by a mirror. Gas flowing around Inside
the box passes through a stream of elec-
trons flowing between an anode and a
cathode. When an electron hits a gas
malecule, the molecule s excited or ener-
glzed. If a photon strikes the molecule at

Gas molecule at rest floats inside laser. Hit
by an electron, it is excited. Then hit by a
photon, It emits two other light particles.

the same instant, the molecule releases
two photons in one direction but at oppo-
site angles. These photons are reflected
from the primary mirror to the exit mirror,
About half the photons exit as light. the
rest bounce back to the primary mirror to
resume and intensify the process.
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mmuhmmmewmm specific atom of uranlum, which Is magnetically pulled onto a

uranium to an electron beam that vaporizes metal, Lasers collector plate. Laser refining will be quicker and cheaper.

working tool. Einstein, in 19186, sug-
gested that a molecule given a jolt of
energy and then exposed to light would
produce a very intense beam of pho-
tons, or light particles.

Physicists found other guestions
much more enchanting, so the laser
went largely forgotten until the late
1950s5. Then, Berkeley physicist
Charles Townes and Stanford research-
er Arthur Schawlow published work on
the design of the first operating laser.
Inventor/physicist Gordon Gould also
claimed authorship of the first laser
design.

None of the original researchers,
however, actually built a working laser
at that point. The first working model
was built by Hughes Aircraft, quickly
followed by one at Bell Labs in the early
1960s. These relatively weak rigs am-
plified light through a ruby crystal
Later in the decade, researchers by the
dozens began to develop high-powered,
versatile lasers that amplified light
through various gases. The gas laser
opened the door to the technological
frontier on which we stand today.

The basic laser is a gas-filled box
capped with mirrors on opposite ends.
The gas flows freely in the box, passing
now and then into a stream of electrons
that flow between an anode and a
cathode, When an electron strikes a gas
maolecule, the gas particle goes from the
low energy rest state to an excited
energized state. Strike an energized gas
maolecule with a photon and the gas
emits two photons that fly off in the
same direction but at opposite angles.
The process takes place in millionths of

ionize a

a second, so if you were watching it in
progress, you'd see gas flowing around
a lighted tube with streams of light
pointing away from the gas center.
The photons strike the highly reflec-
tive primary mirror, which zaps light
rays to a less reflective exit mirror at the
opposite end of the box. About half the
light exits the box as a weak beam. The
rest bounces back to the primary mirror
and gets reflected again, along with a
new supply of photons from the ongo-

ing gas reaction. The result is a highly -

energetic beam of light. Depending
upon what kind of gas you use and how
intense the light or electron source is,
the laser can be adjusted to do anything
from forming a 3-D image on a screan
to making razor-sharp cuts in human
skin.

In the past year, the leading edge of
laser research has produced an unex-
pected medical miracle and a long-
predicted communications phenome-
non.

At Stanford University, Robert Gins-
burg's research team used a laser to
save the leg of a B2-year-old patient
whose arteries had become clogged
with cholesterol. Cholesterol blockages
generally are treated by inserting a
balloon device in the offending blood
vessel and expanding the balloon until
the cholestero]l is pressed against the
vessel's sides, thereby restoring
smooth blood flow. In the case of the
first laser-treated patient, the blockage
was too advanced for the balloon treat-
ment and he was told his leg would
have to be amputated. The patient gave
informed consent to become the first to
receive laser treatment.
With the laser tech-
nique, a thin optical fi-
ber is inserted into the
vessel and the laser is
tumed on. In seconds,
the powerful light beam
vaporizes the cholester-
ol deposits. The first test
case was a Success.,
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Largest laser in the world is
Livermore’s  trillion-kilo-
wiatt rig used In fusion

power experiments.
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helping sclentists keep time to trillionths of
a second with accuracy.

In communications, the first fiber-
optic long-distance service was estab-
lished last year between New York and
Boston. The service increases the po-
tential number of calls per line by a
factor of 20, replacing wires with fiber-
optic cables.

In other developmenis:
® Daimler-Benz used lasers to make
3-D holographic images of auto bodies,
eliminating the need for scale models
on which to conduct tests. It's all done
by computer. The West German compa-
ny also uses lasers to measure precisely
the dimensions around a clay model for
design purposes,
® The Defense Department construct-
ed a laser that can pierce tank armor.
® Brown University researcher Ted
Morse developed a laser treatment for
fibar-optic cables that cleans impurities

out of the cables to permit passage of
POPULAR MECHANICS » DECEMBER |984



A laser fires during Deferse Department
tests to develop an armor-plercing ray.

more electrons, and therefore, more
telephone calls.
® [Lawrence Livermore Lahs designed
a laser that excites a spe = atom of
uranium so that raw uranium ore can be
refined quickly and cheaply. Livermore
is also completing work on the world's
largest laser, a trillion-kilowatt machine
that focuses a beam on a fuel pellet to
power a nuclear fusion machine. The
fusion process is still experimental.
® R.ER. Alfano and colleagues at the
Institute for Ultra-Fast Spectroscopy
and Lasers at City College of New York
. deweloped a laser clock that times
chemical and biological reactions to
. femtoseconds (trillionths of a second).
: A laser beam is fired at a prism sitting
F atopa sliding rail in a box. The distance
» from the prism to a target measures a
F known number of femtoseconds. When
& the beam is reflected to the target, the
# distance from the prism is measured
; and time measurements can be made.
® A new device developed for law
Lasers are being used In a variety of measuring jobs. At lumber mill (above], lasers oor ccament agencies reflects laser
guide saws to cut boards to size and along a straight line. ending waste from bad cuts. i L S bR
ght from a fingertip down a fiber-optic
tube and then to a computer, which
reads the fingerprint and matches it
against other fingerprints already held
in 8 computer's memaory,
A report last year by International
Resource Development, a market re-
search firm, puts the world laser market
at %3 billion a year and growing. By
1994, the report says, the market will
have grown to $10 billion. That's about
the time Herbert Coffee predicts we'll
see a supercomputer with no chips.
=~ Using laser light, the computer will be
2 able to switch information circuits on
= and off literally at the speed of light.
< That phenomenon itself should take us
z to dazzling new heights in what is just

the beginning of a climb into one of

Bell Labs sclentist analyzes colors, or wavelengths, of laser light. Photos at left show 5 ! :
fiber-optic cables, Top Is a standard cable, Bottom has been cleaned by laser for passage of  SCience and technology's most promis-
more electrons and Information. Brown University developed cdeaning technigue. ing new realms.
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The urge to race is universal. Only the cars
and the rules are different in the US.SR., where
the government offers racers some amazing perks.

BY MARGUS HANS KUUSE

Formula East cars [above | combine modern
downforce bodywork with a tube frame
and B5-hp four-cylinder sedan engine.
Powerplants are from Fiat-based Ladas
[right]. Car No. &4 belongs to 'B3 sedan
champ Aleksey Grigoryev. Formula Juniors
(upper right) are entry-level racers. Friend-
ship Cup race [center] features 150-hp For-
mula 3 cars from Crechosiovakia [No. 24).
UL.5.5.R. [72) and East Germany |81}

uring World War [I, several of

the great pre-war German For-

mula One cars—Auto Unions

and Mercedes—were captured by the
Red Army and sent back to the Ministry
of Transport in Moscow. These thun-
derous racers had provided Nazi Ger-
many with a powerful propaganda tool,
and there was a serious Soviet govern-
ment program to duplicate that success
for the U.5.5.R. An immensely compli-
cated 2-liter, 12-cylinder mid-engine
racer called the Sokol was built, heavily
pantermned after Dr. Porsche’s Auto
Union. However, there were no drivers

B&

of international caliber available to con-
tral the beast, and the project was
shelved. Since then, stock-block ama-
teur classes have been the norm.
Dpen-wheel single-seaters with four-
cylinder engines are the fastest racers
in the U.5.5.R. today, Most entries in
any given event are built by TARK, a
racing car constructor in Tallinn, the
capital of Estonia. By supplying the vast
Soviet Union, TARK has become one of
the largest race car builders in Europe.
With a capacity to build up to 70
Formula cars a year, TARK's racing
shop is sizeable by any standards. Since

1958, it has built nearly 1,000 racers, a
number that puts it in the same league
as England’'s prolific Lola and March
factories.

TARK's current customer car—its
20th design and seventh "production”
model—is called the Estonia 20, Its
down-to-earth design is straightfor-
ward rather than sophisticated—a per-
fect design for the amateur racer to
prepare, maintain or repair. Priced at
about $8,000, roughly the same as the
cheapest Soviet Lada sedan, it is one of
the most affordable 2-liter racing cars in
the world.,
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Although the Estonia 20 is satisfac
tory for regional and national racing, it
comes up against stiff competition from
racers like the Czechoslovakian Avia
and East German SRG in international
races among Eastern bloc countries. For
these events, TARK developed a mod
em downforce design (see How Indy
Cars Stick To The Track, page 188, May
‘84). Called the Estomia 21, it's raced by
the U.5.5.R."s No. 1 drivers, Toomas
Napa, Raul Sarap and Avo Soots

There are three racing car classes, or
formulas, in the U.5.5.R. Formula Mo
lodjoshnaya (Formula Junior) uses 350

POPULAR MECHANICS #

cc air-cooled motorcycle engines, and 15
on its way out. It may be replaced by a
class for stock 1-liter water-cooled en-
gines from a Soviet minicar with a
maxiname—the Zaporozhets

The Formula East class allows
stockblock engines up to 1,300 cc
These are powered by 1.3-liter Lada
engines 1n a fairly mild state of tune,
producing about 85 hp, compared to the
stock sedan’s rating of 68 hp

Formula 3 is the hot setup in Soviet
racing. Although the rules allow a £-
liter engine with compression ratio of
10:1, in reality there are no Sowviet

Estonian champion Toomas Mapa checks his
Formula 3 car in Riga’s rustic Gasoline Alley
[top)l A transmission swap, Soviet style
[middie). If you don't have a lift, just roll the
car onto some tires. Soviransavto, the state
transport organization, carries the Soviet
team to international races |abowve). Most
product decals on Eastern bloc race cars are
onty decorations, but East German Orwo-
Film logo [left] is a real ad.

stock-blocks that can be bored and
stroked beyond 1.85 liters. Most suc
cessful Formula 3 teams start with the
1.6-liter Lada engine, some bore it out
and most add Western Weber or Dell’-
Orto carburetors. German Kugelfischer
fuel injection is a rarity. Compatitive
engines produce 140 to 150 hp. One
experiment ended in mechanical disas-
ter when it attempted to wald larger

(Floase fum o e 104}
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MORE IMPORTANT THAN EVER

Broadcast sources are improving—FM

is playing digital records, TV

is getting stereo sound, even

AM radio is going stereo.
The right antenna is a
must to get the most
from the airwaves.

BY MARC STERN

Bufura you go storming back to the

retailer who sold you an appar-
ently defective TV set next time you get
a lousy picture on it, consider this.
Mother Nature and modern man have
conspired to place a variety of obstacles
in the path of the broadcast pictures and
sound waves searching for your home
receiver. No matter how expensive or
sensitive your TV or radio receiver is, it
can't perform any better than the elec-
trical signal it's receiving. The old com-
puter maxim applies: Garbage in, gar-
bage out.

You can help those signals find their
way home by selecting the right anten-
na, installing it properly and maintain-
ing it in top condition. Installation and
maintenance are important. If you're on
the fringe area of radio or TV stations,
axpect bad reception if your antenna is
rusty, has poor mechanical connections
or is pointed in the wrong direction.

Because of recent or pending
changes in the quality of broadcast
programming, now is as good a time as
any 1o take a close look at your antenna
with an eye to upgrading reception.

Soundwise, many FM stereo stations
are adding the new laser-read, digital
compact discs to their on-air repertoire,
A good antenna will help you pick up
these noise-free, full dynamic range
recordings with no transmission-relat-
ed fuzziness or fading. Broadcast TV's
ready to go stereo too, as is AM radio. If
you're planning to buy an up-to-date
receiver to pick up the new sound
dimension. it will pay to invest in a good
antenna at the same time.

On the video side of the picture. a
new generation of TVs is aborning that
uses digital circuitry within the receiver
to process and improve the received
analog broadcast signal. Moreover, at
least one manufacturer, RCA, is now
building TV sets that process the full
color signal transmitied by the broad-
easter. Most TVs, for cost reasons,
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LONG-WIRE ANTENNA FOR
EROADCASTBAND AM RADIO
SHOULD BE 30 OR &0 FT. LONG
AND PLACED AS HIGH AS POSSH

BLE CHRECTION ISN'T CRITICAL.

DIRECTICMNAL ANTEMMA FOR
FM RADID IS AIMED AT STA:
TION'S TRANSMITTER. TO
RE-AIM FOR OTHER
TRANSAMITTERS FROM
NDOORS, ADD
MOTORIZED

'; ROTATOR

Iy | . l..i"
e R ||| 1
S \ L/
[ (N __I7
=— l\

_'_if—*__d_’f_._._."; \ \E AN AND FM

— 1} \- RADIC RECEIVER
\ TV SET—MNEW MODELS
HAVE STERED 50UMD

NRpsA

22

==
L)

don't. Other manufacturers probably
will add this feature before long, and
begin to incorporate it into wvideocas-
setle recorder tuner sections, too. With
these innovations in mind, it only makes
sense 1o feed your TV all the signal you
can.
In choosing and installing an anten-
na, it pays to follow these tips:

First, antennas are cut for specific
frequency ranges—FM, VHF, UHF.

SATELLITE RECEIVER
FOR ALUDIO AND VIDED

Make sure the one you buy covers the
statlons you want to receive. Second,
the feed line that connecis the antenna
to your receiver must match the recaiv-
er's impedance rating. This figure
should be listed in your owner's man-
ual, or on the back of the set. Finally, for
optimal reception, all connections and
connectors should be kept free of rust
and corrosion. Also, make sure the feed
line has no cracks or breaks,
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COMBINATION \VHFILIHF
ROOFTOP TV ANTEMNMA
CAN PROVIDE BETTER RE-
CEPTIONMN THAN INCOOR
TW-TOF MODELS. IT
SHOULD BE AIMED D4
RECTLY TCAVARD TRAMNS-
MITTER SOURCE TO
AVOID MULTIPATH
“GHOSTS.” MOST PICK LIP
FM RADIC, TOOD,

DIRECTION OF SATELLITE TV ANTEMNA 15
ALTERED MECHAMNICALLY TO PICK LIP SIG-
MNALS FROM DHFFEREMT "BIRDS.” DISH SIZE
CURRENTLY RUNS FROM 10TO 12 FT. IN
DHAMETER. AM ATTACHED AMPLIFIER
BOOSTS SIGNAL BEFORE RELAYING IT TO
NDOOR RECEIVER

With this said, it's time to look at the
antenna options you have.

Outdoor television antennas

An outdoor TV antenna must deal
with signals in two different frequency
ranges—VHF and UHF. These signals
act somewhat alike, but differ in their
received power levels. VHF signals
tend to carry farther from a transmit-
ting tower than UHF. Accordingly. a

POPULAR MECHANICS ® DECEMBER 1984

Most rooftop TV antennas combine VHF
{leng elements] and UHF |short elements]).

television set that receives VHF fre-
quencies well (stations 2 through 13)
might have trouble with UHF (stations
14 through 83).

To solve this problem, a UHF antenna
has to be more sensitive than the VHF.
It also must have an additional compo-
nent—a reflector or collector element.
Acting somewhat like a mirror, this
component collects signals and assem-
bles them at &8 central point on the
antenna before relaying them to the TV,

For the television owner who wants
the best possible recaption on all bands,
the way to go is with a directional beam
antenna that includes a reflector or
collector element. Many outdoor anten-
nas on the market combine elements for
both VHF and UHF reception. More-
over, most of these also can be used to
improve reception on your FM radio or
stereo receiver since the entire FM
radio band is situated between VHF
stations 6 and 7.

Eeep in mind that a single antenna
can feed more than one receiver, includ-
ing your videocassette recorder’'s tuner
section. All you need do is connect the
antenna lead (wire) 1o the required
number of band separators and signal
splitters, which then route the signals to
the proper receivers.

Indoor television antennas
Although an cutdoor antenna placed
as high as possible is the best way to go,

UHF-only antennas also can be roof-mount-
ed for Improving difficult reception.

many apartment dwellers must use
indoor antennas to pick up broadcast
TV. Television signals act much like FM
radio signals and are subject to difficul-
ties caused by terrain, buildings and the
way they interact with the Earth. In this
situation, the indoor television antenna
user needs all the help he can get,

An indoor antenna capable of direc-
tivity is the ticket. That is, you should be
able to rotate the elements and fine-
tune the antenna for the strongest sig-
nal. A curtain-type of antenna for UHF
is also wvery effective. Both of these
alternatives offer marked improve-
ments over the traditional rabbit ears
found on the backs of television sets.

Television signals pose another prob-
lem because they operate in two slices
of the radio spectrum—VHF and UHF.
Both are affected by the same types of
problems. However, UHF poses still a
further problem. Because the wave-
length of the signal is relatively short,
something as seemingly harmless as a
treg branch or nearby telephone pole
may cause problems with a station's
signal. Thus, a directional type antenna
is the answer here, too.

This type of antenna is probably
familiar to most television users. It
combines a movable center loop with
the traditional rabbit ears into a single
television-top unit. When all else fails,
try adding a signal amplifier. This de-

(Please turn to page 126)
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the direct signal. A well-aimed antenna alleviates this problem.
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A big,fully enclosed cabin offers il weather comfortin tis igh BY SHELDON M. GALLAGER
ISR A SIEImERR Moo by Howa Loy
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New centeriine float provides amphiblous operation with less
drag iﬂdhﬁumtroithm twin floats. Shown on a Quicksil-
ver GT, it Wmmw ultralights, costs about 52,200,
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Believe it or not, they're uitralights, but you have 2
to look close to tell them from real airplanes. =
me nestalgic replicas of old-time fighters
f to exotic new shapes of
the future, here are the "
latest in license-free - ¥

R fun planes you can
; N e ~ build for less than
COEoNmAe e . theprice of a car.




fuel-stingy engines of 25 to 40
hp that burn less than 2 gal-
lons an hour. Top speeds
range from 50 to 60 mph—not
particularly fast, but still excit-
ing when you're skimming
over treetops only a fow feet
above the ground. Stall speed
on all models is less than 25
mph—another FAA require-
ment—ensuring slow, safe,
gentle landings.

Until recently, ultralights
were strictly land-bound ma-
chines. Now you can operate
on water, too, hopping leisure-
ly from lake to lake and then
back to land again.

One of the newest and most
ingenious of these dual-mode
amphibians is the Buccaneer,
whose sleek, hull-like fuselage
gives it the look of a miniature flying boat, complete with
outhoard sponsons under the wings. Winner of the Experi-
mental Aircraft Association's Best New Design award for
ultralights, it has retractable wheels that swing up for use
on water and down for use on land. Able to take off and land
in less than 200 feet, the Buccaneer is kit-priced at $7,995.
{For source information on this and other aircraft, see the
listing of makers at the end of this article.)

Add your own amphibious float

Another way to lead your ultralight to water is to fit it
with add-on floats offered as optional equipment by a
number of manufacturers. One slick new development is a
single, centerline float that attaches directly under the main
fuselage boom to convert a land-geared ultralight into an
amphibian, giving the craft the appearance of a flying boat

World's most exotic ultralight? The futuristic shape shown in
the artist’s concept above and photo at bottom right s an
uitralight today, but it could be the basis for tomorrow's
airliner [see text). Called the Trident T3, it incorporates a
principle known as a joined wi
at their tips to increase lift, reduce drag, resist stail,

similar to that of the Bucca-
Near.

Advantages of the single
float over twin seaplane-type
floats are said to be less drag,
greater maneuverability and
shorter takeoffs because of re-
dueed friction in the water. For
operation on land, the float has
built-in wheels that can be
raised and lowered by a single
handle sasily reached from the
pilot's seat. Made by Spauld-
ing Craft Inc., it fits most cen-
ter-spar ultralights, comes
with sponsons that attach to
the wings and sells for about
$2.200.

Fly a WWI fighter

For warplane buffs, there's
a whole new crop of ultralights
made in the image of famous World War | fighters. Except
for the fact that they all weigh less than 250 pounds, they
look and fly almost exactly like the historic planes they're
pattemed after. These colorful reproductions include a
French Nieuport 11, a German Fokker D-VII, a French Spad
XN and a British SE-5a—all in the classic biplane configu-
ration. There's also a German single-wing Fokker Ein-
decker, the dreaded 'Fokker Scourge,” as it was known to
Allied pilots, and the first warplane to mount a forward-
firing machine gun synchronized to shoot through the
propeller.

The Eindecker is a full-scale copy of the original and sells
in kit form for about $6,000. The Nieuport is a "fescale
replica you can build from plans costing about $75. The
Fokker D-VTI, Spad XIIl and SE-5a are all 96 percent scale

[(Flease turn to page 138)

sets of wings joined

A rare low-wing . the Bobcat hasthe A 12-cubic-foot
high cockpit and good wvisibility of a crop
duster. Features include removable wings
and a 25-hp mill with electric start. Plans are

$100; construction cost, about 53,000,

baggage
makes the Panther ideal for cross-country
cruising and camping. Kit-priced at 55,800, it
has full-span allerons, removable wings,
steerable tail wheel and a 28-hp engine.

Survivabllity s a key design feature of this
- Jﬂtﬁma ub” for i w i :

ng"l:rasht i wpaq:tprntec—
tggn.craﬂunh!bdltfrmaknfmmu
56,000 or from plans for $100.
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For those who prefer wind-in-the-face fly-
ing, this new J-4 Sportster s an open-
cockpit version of the J-3 Kitten. Winner of
the EAA’s Grand Champion award for ultra-
lights, It's 55,900 with 28-hp engine.

Trident T3 has a 3i-foot wingspan and
power-off glide ratio of 15 to 1. giving it
near-saliplane performance. [ts high-lift,
twin-wing design |s said to be inherenthy
stable, easy to fiy and difficult to stall.
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ow much over the speed limit do state police
allow you to drive?
If you're making a right turn through a red light and
a car coming from your left through the green light
plows into you, who's liable?
Can you sue if your car is damaged by a pothole?
If you lend your car to someone who doesn't have a
valid driver's license and he or she has an accident,
can you be held responsible?
Can you hold licenses in more than one state?

ing cars and the law to authorities in all 50 states.
Many of the answers differed from state to state—
proof that, as a car owner and driver, you shouldn’t
take anything for granted.

Most states responded to all our questions—others
only to some. Before you read the answers, this caveat
must be stressed: Use these answers only as general
guides. Situations are seldom cut-and-dry, and court
deliberation often is required to determine who is at
fault in a particular case. If you find yourself in a gray

PM asked these and seven other questions involv-

area, seek professional legal advice.

Do state police allow you leeway over
the legal speed limit? If so, how much?

No—Ariz., Conn., Del., Fla., Hawaii,
M., Ind., Minn., Miss., Mo., Neb., Nev.,
N.Y., N.D., Ohio, Utah, Wash., W. Va.,
Wis.

Yos—Ala. (depending on twaffic and
weather conditions), Alaska (4 mph),
Colo. (less than 5 mph), Ga. {at the
discretion of the trooper), lowa (toler-
ance is not made public). Ky. (4 or &
mph), Me. (no exact amount), Md. (de-
pending on traffic. weather and road
conditions), N.H. (depending on cir-
cumstances), N.M. (up to 5 mph), Pa.
(by law in Pa., no person may be
convicted through the use of radar for
excessive speed, unless the spead re-
corded is 6 or more mph over the postad
speed limit. The decision to arrest in
other cases is left to the discretion of the
individual officer), 5.D. (up 1o 5 mph),
Tenn. ("'a little over the limit"), Va. {(up
to 5 mph), Wyo. (not a policy, but some
officers allow 5 mph over).
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AND YOUR CAR

BY MORT SCHULTZ; lllustrations by Dick Anderson

No  definitive  answer—Ark.,

o
_.f _,.:.:“f' | Calif., Idaho, Kan., La., Mass., Mich.,

Mont., N.J., N.C., Okla., Ore., R.L,
5.C., Tex., Vi

Where a right turn is permitted on a red
light, who is responsible if a car having
a green light strikes a car making a turn
on red?

Car making the turn—aAll except the
following: Ala. (for a jury to determinel,
Kan. (the court makes the decision),
Mich. (requires a legal opinion), Minn.
{depending on circumstances, both may
be found civilly liable), N.H. (generally,
the vehicle farthest along in the inter-
section would have the right of way),
R.I. (depends on comparative negli-
gence of the drivers), Vi. (depends on
specific circumstances), Wis. (could be
dual responsibility).

No definitive answer—ahrk., Mass.,
Mont., Ohio, 5.C.

Can you hold more than one driver’'s
license—one from a state in which you
do not have legal residency?

No—all states except Mass.,
Tenn., Vt., Va.

Comment—In Fla., you may hold a
dual license if you provide a statement
indicating need. In 0ll., you can hold
another license for the first 90 days of
residency only. In N.C., nonresident
military personnel and members of
their households may have dual li-
censes. Although these states are the

N.Y.,

only ones indicating exceptions, if you
believe you're in a special category
(military, out-of-state student and so

{Ploase tum to page 136)
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CLASSIC TOYS
To Make For Your Kids

With their removable parts and movable features,
these wooden toys will fascinate youngsters.

wm; a small amount of time and basic woodwork-
ing skills, you can put together these sturdy
wooden toys—and have as much fun as your kids or
grandchildren will have. The movable parts are en-
grossing and help stimulate a child's development.

The designer, Cherry Tree Toys Inc., Belmont, Ohio
43718, offers the following packages: full-size plans
only, plans and tumed parts, complete uncut kits in
cherry, complete precut kits in poplar. Prices are
postpaid on orders of $20 or more; add $2 postage for
smaller orders. Phone in orders (614-484-1748) with
Visa or MasterCard. Color catalog is $1.

ROLLS-
ROYCE

ST DA 5 38 HOLES
BN FARORD TR BT T0AA
1 WO

-

e top of this Rolls-Royce lifts off to
reveal two removable people. Parts
A through D (see materials list) are

Enb'c-u- . qﬁ&
1

Ly { i
;-l-

1
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tumed on a lathe or purchased.
To shape the running board (), make
a grid of 1-in. squares on paper and

"-:I-

ﬂ"h

A HOLE
[ J H

[ i
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.JI-#}-H-E 1'

/pmp I-F i

)
b

I
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draw in the shape. Then transfer the

Troi"-u, o
HHETRECD |

pattern onto wood. Cut out the remain-
ing parts. Bore holes in the car roof (K)

2o

for the roof supports (E). Glue the roof
to the rear roof (L). Bore holes required
in the body (I). Center the body onto the
fender section (H), and glue in place.
Sand all surfaces with 80-grit abra-
sive, rounding over exposed edges.
Sand with 120- and 180-grit abrasive,

4

dusting and wiping with a tack cloth.
Glue running boards to protrude s in.

Mo, Siee and o Rartwood

above body. Glue in the lights, attach &' | Jards » 1 o o
the wheels and apply a finish. Package B :ﬂul_s_r mpl i
prices are: plans, $2; plans and turmed ;| ‘h:x B .q,..,:-m_ Mﬂ LP:"E:.},MM T
JoS. NN Souit- s, SI00; ke B % ?:mgw.n Jgmdia. center hola ftires)

- ] - da"-dia. o8 s
cut kits, $22.50. From Cherry Tree ¢ ; (i . 154 dowss (ot hin
Toys. F o2 Witia = 438 dowols juses)
™

« 148" ghatt. e « 34°-da button ira-

MATERIALS LIST—ROLLS-ROYCE

S -dia. = W dowels [ghls)

3 = M= 1204 (lender|

1% = B o= 129" (body)

a5 2% = 124" (running bodrd)

Y w 3% = 5% {rood)

%5 13 = 239" (reae rool)

Misc.: Carpenter's glue, BO-_ 120-, 150-pril abrasive; minars oif or
wood bowl seal from Gonstanting's, 2080 Easichester Ad ., Brons,
MY 10481 for edher child-sale: finkih)

3 e = TG
— ik [ B
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BIPLANE

Tma biplane has a revolving blade
and a removable pilot. Parts A
through D are turmed on a lathe or
purchased.

To shape the fuselage (H), draw a
grid of 1-in. squares on paper and draw
in the shape. Then transfer the pattern
onto the wood. Cut out all parts, Cut the
slot in the tailpiece (J) to depth and
chisel out waste. Glue the propeller
fastener (F) into disc (D). Then, bore all
holes, Sand all surfaces with a progres-
gion of 80-, 120- and 180-grit abrasive,
dusting and wiping with a tack cloth
between grits.

Join the wings (1) with supports (G).
Glue the tailpieces (J,K) together and to
the body. Glue the wing assembly and
disc (D) to the plane body, then glue the
axle block in place. Attach the propeller
and wheels, then apply finish. Package
prices are: plans, $2; plans and turned
parts, $4.50; uncut kits,$13.50; precut
kits, $21.50; Cherry Trea Toys.
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MATERIALS LIST—BIPLANE

Size and description of hardwood |sse)

Wa-gia = 1% shalt; 3 = oga bufion (lasien
er}

Sem-tha, = e (pdot)

e w 2°-di, e“-dia. center hole {wheels)

Y w2047t 8" dia. center hole (dssc)

Y-dia « I dowel (axa)

Yr-dia = %" dowel [propelier fasiener)

W-da = 47 dowels {wng props)

H T 1% = 2 = W (luselage)

I 2 'a=d=x & (wings)

Jd P w2 x40 [lad)

K 1 Vo 2w F° [verhcal ladpece)

L1 1 = 1% = 1% jade block)

M 1 1% = 3y = 4107 (propeter)

Misc.: Carpenier's ghes; 80- 120-, 180-gril abaswe: cheld-sake
finish {see project No. 1)

]



toghulﬂlugm
Parts A through C are turmned on a
lathe or purchased.

Cut parts to size and bore holes as
indicated on the drawing. Sand all sur-
faces with BO-grit abrasive, rounding
over exposed edges. Then sand with
120- and 180-grit abrasive, dusting and
wiping with a tack cloth. Glue hood (I)
to the body (G) and cab (H). Glue on the
roof (J). Glue the bed (K) to the body.
Join the accessories and fasten the
wheels. Apply finish. Log truck prices
are: plans, $2; plans and turned parts,
$8.50; uncut kit, $17.50; precut kit,
$19.50, from Cherry Tree Toys.

MATERIALS LIST—

LOG TRUCK
Site aad daseiiplion of erdwood (Usa)
Vamdia = Yo" shaft 34 = Vi".dia bufion
[ligirts) ;
Lrgia. = 1At shalt Y = Vo-dia. sattan (air fil-

1ars)
o= M- Yeo-dia. cender hee
wihisils)
= 23" goweds (Iruck bed posts)
Ju = 4% dowens (ldes)
% = 614" dowsls (logs)
1% = I8 = 107 (truck body)
134 = 3 = 33" [cab)
1V = 13« 204" [hood)
Faow 20w AV froal)
T = 4V = BU° (truck bed)
: Casperier’s glue. B0-, 120-. 180-gril abrassee; child-sate

(see project Bo. 1),

wE

S

-
e e

Moy

L

B

c

D

E

F

8

H

I

4

K
Misc.
finigh

earth dump truck has a tilting

bed. Parts A and B are lathe-turned

or purchased. Draw dump pivot (H) and
cut out all parts. Assemble the truck
bed (J-1, J-2, I). Assemble the dump
parts (M-P). Sand all surfaces following
instructions for log truck (above). Glue
en dump pivot (H). Bore holes. Glue L
and G (sanded flat on one side) in place.
Assemble the toy and attach the wheels
before adding parts K. Apply finish.
Plans, $2; plans and turned parts, $6;
uncut kits, $27.50; Cherry Tree Toys.

CK
hrdtwendl (uik)

Tacga w1 shal, 3¢ = VYe'-da bulton (air -

1era)

Y = 29 -tha, A i@ cenfar hole (wheols)

a-da < T4 dowels |cab fasteners)

Tw-da = 1% dowels (dump fasienens)

Mg - 239 dowel (pival pin)

B, o 4597 dowels |2xies)

1 & 10 dowel (fosl tank)

Ve o« 2hg o« 4% [(dump pval)

132 =3 = 137 [lower Irinck bed)

B o« § oo & (upper bruch bed Boal)

%a » 3 o 4307 [upper lruck bed rear)

Voo« T o« 1% gquaner round istep)

1y = 2 = 204" (bed)

W o Sl 14%° (dump sades)

34« 4 = ¥ {dump Sront)

Yo = & = & jdumg lop)

14 = &« O [dump botlom|

-+ Same a5 lor log truck (above)

¥
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# E‘ﬂttrtzz—:mﬂmﬂﬁﬂ =5

R i Al

PR

-
F

o
N e

gl |

-y

Y.

=

POPULAR MECHANICS ® DECEMBER 1984




SMALL
TRAIN

o

nﬂmmrahlﬂ parts on the small train

are the cargo, cabin top and peo-
ple. Parts A to D are lathe-turned or
purchased.,

First, cut all pieces as indicated, then
bore all holes needed. Sand surfaces
with B0-grit abrasive, rounding over
exposed edges. Then sand with 120-
and 180-grit abrasive, dusting and wip-
ing with a tack cloth. Glue the cargo
platform (I) and car bases (J) overhang-

ing their underbodies (K). Glue on the
engine cabin (M) and top (N), centered
on the cabin. Glue the engine front (L)
in place.

Glue the passenger cabin (O) in
place, centered on base (). Glue plugs
{(H) and roof () to cabin top (F). Glue
the cargo fasteners (E) to their platform
(1). Cargo (D} isn't glued. Assemble the
remaining accessories and attach the
wheels. Finally, you should apply a
child-safe finish.

The small train packages are: plans,
$3; plans and turmed parts, $14.50, from
Cherry Tree Toys. Kits are not available.

linis

;ﬁTﬁz!FIL—Imﬂn‘rﬂﬁw _:-E

=

MATERIALS LIST—SMALL 'I;Illlll

. Slze and description of kardwood (uzs

_F

stack)

Rug"dia, = 2%as" (people)

M o= 2 -dia; Wdia. conter hole (wheeis)
M = 2V -dia; 3"-da. center hole (cargo)
= 1° dowsls (cargo testensrs)

-

Bt L R - R e

e~ -dia
W-dia. = 194" dowels [car couplers]
Ty dia. = 34" dowels (axies)

L¥" = 1°-dia, rownds (plugs)

T4 = P4 = BV (cargo plathonm)
T = 2 = BV%° {car bass)

B o= Pl = B (underbody)

1% = 2 = 374" (engine front)

134 = 104 » I (engne cabin)

14 = F w0 2057 (engine tog)

P = 204w 3V (passanger cabin)
15 = 2% = 4" [passenger cabin log)
& x 1% = 2347 (cabin rood)

S'dim. = 2" shaft; 3 = 1%"-dia. buttan (smoke-

Canpentar's glug, 8O-, 120-, 180-gr abratim, chid-sate

[s2a project Mo, 1)

Tha- front-end loader has a pivoting
scoop and a removable person.
Parts A through C are lathe-turned or
bought.

To shape the body (G), draw a grid of
1-in. squares on paper, draw in the
shape and transfer it to wood. Then cut
all parts. Bore all holes as shown. Glue
the two interior scoop parts (H) togeth-
er, then glue the scoop sides. Sand all
surfaces with BD-grit abrasive, round-
ing over exposed edges. Then, sand
with 120- and 180-grit abrasive, dust-
ing and wiping with a tack cloth.

Glue the scoop fasteners (E) to the
lifts (F), and glue the scoop between the
lifts. Assemble the accessories and at-
tach the wheels before applying finish.
Plans, $2; plans and turned parts, $6;
uncut kits, $12; precut kits, $17.50,
from Cherry Tree Toys. ™
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MATERIALS LIST—FRONT-END LOADER

Sirg amd description of hardwood (uss)

e-gia. = T oshaf, 3% x 1404 wition (8 18-
1ar}

g dia. = 294" (driver)

Taom 2her-dia Jt-tha. cenfer hode [wheels)

I = 33 dowels (axdes)

E
F

&
H

2 W= 417" dowels {scoop lasbensr)
2 W x 17 = 859" (scoop )

1 1 = 3l = 709 (loader body)
4 Vex 2 x 245" [scoop)

Mige.: Carpenter's gioe; B0-, 120-, 180-grnl abraswe; chld-sale
finish (see project No. 1)
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Here's a complete course
on using taps and dies to
thread metal. Included are
three valuable, keep-em-
handy reference charts.

Two-handed tap and die wrenches pravide leverage
for cutting large diameter threads. The one-handed

BY ROS ﬂmg _Cﬁ_FD.TQ_STﬁ T-handle wrench [center] uses small taps.

15100 (&) ST CHIED FRLE] ENDCENS Ognps Of great mit SO VAN R
' force may conjure up images of Sunday afternoon configurations is in order
football. But for the do-it-yourselfer. these phrases refer o The current, standardized system of thread configura
cutting threads in metal. uons and sizes is the Amencan National Thread. It includes
The inside and outside spirals are the matching threads two senes of thread sizes: NC—National Coarse. some-
on 4 nut and bolt and, if the it is perfect the result is an times referred to as United States Standard (U.5.5.) and
mnterlocking grnp ol great - ~ NF—MNatonal Fine, freguent-
force. While nuts and bolts of | v referred to as Society of
virtually any size can be pur- | THREAD N‘}'MEN:LAT:JRE .-";L1II-:I||'|I:I':I'..'I.: |f|1r.5||-.|-|:i'|nq
fr‘...m'ii there are times | I DT.-‘I’-.::TIIS':F' | (SAE). NC thread is for gen
when you must  rensw | eral-purpose use, NF threads
SIrippe '(!”Irl-!rh.f'\ cul threads b Urﬂﬂaﬁép____ are used 1o meet stricter re
to match existing nuts, bolts ; quirements and where fine
or screws. or make screw | adjusting is required, Taps
type [fasteners from new ROOT pr | and dies meeting these stan-
metal stock. All vou need to =t | dards are the ones most
do these jobs is a set of DEFTH | widely used in the home
relatively inexpensive hand shop although L
taps and dies, precision wools I threads also are commaon
that cut threads in metal f PITCH American National t1aps
A tap cuts internal threads TT?F"-"_L" i |  and dies are designated by a
on the wall of a drilled hole i i fraction or whole number
such as in a nut. Just as a drill b2 representing the outside di
removes material  when ameter of the thread. the
making a noe, a 1ap culs | nuember of threads per inch
material  away o form and the symbal dentifying
threads. A die is a tool tha the thread type, Thus. a tap
cuts exiernal threads on marked '/+-20 NC means [t
raound siock, such as on a AKTS will cut threads for a "i-in
bolt dia. screw or bolt with 20
Before getting imo the ne ol A coarse  threads per inch

spoecifics of the wols and  common external thread parts are |dentified above. Cut exter- 1aps and dies with a diame
technigues used in threading nal threads wsing dies. Internal threads are made with taps. ter less than v .
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marked according to the
wire gauge sizes of ma-
chine screws, For exam-
ple. a die marked 10-32
NF will cut threads for a
No. 10 machine screw
with 32 fine threads. In
the metric system, the
measurements are in mil-
limeters and include a
class mumber—I. Il or
lIl—indicating tghtness
of fit. A Class | fit is loose,
11 s medium and NI is
tight.

Threading tools
Taps come in three ba-
sic types: taper, plug and

threads to find the num-
ber of threads per inch,
To cut satisfactory in-
ternal threads with a
tap, it's important to
drill the correct size
hole. The drilled hole
(which should be coun-
tersunk before tapping)
must be small enough to
leave sufficient stock in
which to cut threads,
Caorrect tap drill size
can be determined by

the following formula:

Tap drill size = Major
diameter of thread -
(75 ® 1.288) + No. of

bottoming. These differ in

the length of the taper on the starting
end, The wper tap is tapered for the
first 5 to 8 threads. These are used

When the tap starts biting. use both hands
and hold the handle at the ends. Back off a
quarter-turn after each forward half-turn.

Use a stral
from between the tap
may cause the tap to jam and break off.

et
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maostly for threading through holes,
The tapered end prevents threading 1o
the bottom of a hole. The plugap has 3
or 4 threads tapered at the end and is
used after the taper tap if additional
threads are requiréd in a blind hole,
The bottoming tap has only a 1'/s- to 2-
thread taper and is used to tap full
threads very close to the bottom of a
blind hole. Start the hole first with a
taper or plug tap. For the average job,
the plug tap strikes a happy medium. It
starts easily and has a suitable number
of full threads for most home applica-
tions.

The tap has a square end which
accepts either a bar-type or T-handle
tap wrench. The former. turned with
two hands, is used with larger taps; the
latter is used for smaller taps and can
be turned with one hand.

As for dies. two types are commonly
used—the solid hex and the round
adjusiable, Hex dies are designed to cut
threads of standard size on bolts, studs
and rods. Round adjustable dies also
cut standard-size threads, but are slot-
ted to allow minute adjustments for
cutting slightly oversize or undersize
threads when a tighter or looser fit is
wanted. The adjustment is made by
tuming a setscrew.

The die is held in a die stock. avail-
able with or without an adjustable
guide. The type with a guide is recom-
mended because it ensures cutting
straight threads.

Cutting threads

To cut new threads to match those on
an existng piece, first measure the
number of threads per inch on the piece
so you can select the correct tap or die.
One way to do this is to place the edge
af a rule on the threads and count the
number of grooves in one inch. An
easier way is with a screw pitch gauge
The gauge has a series of toothed
blades. each marked with a number
corresponding to the threads per inch.
or pitch. Just match the blade to the

threads per inch

So, for a #s-in.-dia. hole at 10 threacds
per inch, the formula 1o find the correct
tap drill size reads:

Tap drill size = 750 — (75 % 1.299) +
10

S50 = 097

653 (decimal equivalent of tap

drilly
= iy (nearest correct tap drill size)

Obtaining clean. true threads is easy
if you follow a few simple rules. Secure
the work firmly and apply the cormrect
lubricating fluid (see the chart on page
101). Aim the tap carefully at the start
s0 it's perpendicular to the hole. Check

Use a taper tap to start the threads in a biind
or closed hole, Then continue tapping. using

A blind hole doesn't let chips fall through, 30
they must be forced out. Remove tap, blow
air into hole. Be sure to wear goggles.

9



this constantly with a square. Back off
the tap a quarter-turn after each for-
ward half-turn to break off the metal
chips. Use a wire to prod the chips free
from the tap fAutes and out of the
bottom of the hole.

In a blind hole, chips pile up at the
bottom and can cause problems. One
solution 15 to bore the hole deeper than
is needed, if possible. The extra depth
provides space for the chips to collect.
out of the way of the cutting tip

In the case of bottom-tapping, chip
removal is handled differently. As the
tap nears the bottom of the hole, it must
be withdrawn constantly. A few bursts
of air from an ear syringe will clear out
the chips nicely, but make Sure 1o wear
safety goggles when doing this. Anoth

With the gulde insert the die with
the tapered side down. To start die squarely,
hold stock with both hands near the center,
bear down and rotate cockwise.

by turning setscrew on edge of die.

After the first few threads are started, move
hands to handle end. Dowrnward
can be relieved, since die self
rotated due to screwing action.

as it's

Br way is to insert a magnetic rod into
the haole to pick up the chips

To cut external threads on a rod, stant
by filing or grinding a chamfer of ap-
proximately 30° on the end, so the die
sits squarely on the rod, Before insert-
ing the die into the die stock, adjust the
guide fingers. Place the die stock over
the rod with the guide's chuck plate
facing up, Then, rotate the chuck plate
until the fingers lightly touch the rod.
Tighten the guide-holding screws.

Insert the die into the stock (tapered
side facing the gude), then hold the
tool squarely on the rod as you turn it to
start the cut. The guide keeps the die on
a true plane. but you must apply even
pressure on both handles of the stock as
the die begins to cut,

Drill Size Decimal (in.)

Drill Size Decimal (in.)

Letter, Fraction And Number Size Drills
Drill Size Decimal [In.Tgr Drill Size Decimal (in.) | Drill Size Decimal (in.)

B0 0135 50 0700 22 AST0 e 2656 Ve 5000
79 0145 49 0730 21 1580 H 2660 LT 5156
U 0156 48 0760 20 A610 | 2720 Wha 5313
78 0160 ea 0781 19 1660 Jd 2770 g 5469
77 0180 47 0785 18 1695 K 2810 | % 5625
76 0200 46 0810 Miea 1719 Y .2812 ea 5781
75 .0210 45 0820 17 1730 L 2500 4 .5938
74 0225 44 0860 16 A770 M .2950 Wiy 6094
73 0240 43 0880 15 1800 S 2969 % 6250
72 0250 42 0935 14 1820 M .3020 e B406
71 0260 Yia 0938 13 1850 58 3125 g 6562
70 0280 4 20960 e 1875 0 3160 By 6719
69 0292 40 0980 12 1890 | P .3230 Wie .BB75
68 0310 39 0995 11 1910 s .3281 “rha 7031
Ve 0313 38 015 10 1835 Q 3320 i 7188
&7 0320 ar 1040 9 1960 R .3380 ATiea 7344
66 0330 36 1065 8 1990 g 3438 ¥ 7500
65 0350 Ve .1094 7 .2010 5 3480 A5q 7656
64 0360 35 1100 s .2031 T 3580 g 7812
63 0370 34 1110 6 2040 B3y 3544 51k 7969
62 0380 a3 1130 5 2055 U /368D 34 B125
61 0390 32 160 4 ,2080 % 3750 | 534 B2g1
BO 0400 el 1200 3 2130 v 3770 | Ty B438
50 0410 a 1250 Tha .2188 W 3860 St 8594
58 0420 30 1285 2 2210 B 3906 T 8750
57 0430 29 1360 1 2280 X /3970 574 8906
56 0485 28 1405 A 2340 ¥ A040 9% 8062
3 0469 5/ 1406 5 2344 3 A062 s 8219
55 0520 27 1440 B .2380 £ 4130 "Sn 9375
54 0550 26 1470 & 2420 hea 4219 By 8531
53 0585 25 .1485 D 2480 T 4375 Wy 9688
e 0625 24 1520 E, ¥ .2500 e A531 =1 G844
52 0635 23 1540 F 2570 184y 4688 1 1.000
51 0670 | Sfaa 1562 G 2610 Mg 4844
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and die set s ideal for
home workshop. include adjust-
able guide die stock, screw pitch gauge and
aszorted tap wrenches.

Threading wood and acrylic
Threads can be cut in acrylic plastics
and hardwoods such as cherry, maple,
ash and pak using NC threading forms.
Both imernal and external threads can
be cut in acrylic. but in wood only
internal threads can be successfully
made using metal-cutting dies, Special
wood-cutting taps and dies are avail-
able for wooden threaded rods.
Consider the thickness of the materi-
al into which yvou want to cut threads in
relation to the screw or bolt to be used.
If the screw is o enter the edge of the
material, screw diameter should not be
greater than half the thickness of the
material. For example, the maximum
diameter of a screw to be inserted into

Sears’ 41-plece

Screw pltch ks a useful acc

for
determining screw size. First, match the
blade to the screw thread. Then, check the
number located on the gauge blade.

Generally. the same tap drill sizes
and procedures described for threading
metal apply for other materials, with
the following exceptions: Acrylic
shiould be lubricated with soapy water.
Lubricate wood with candle wax. With
acrylic. the tap or die is backed off after
each full turn o break off the chips
When tapping wood, backing off the tap
is not necessary.

For an extra tough internal screw
thread in wood, consider using a
threaded insert rather than threading
the wood itself. The insert is a steel
fitting which has '/--13 NC threads on
the outside and '/s-20 NC threads on
the inside for accepting a bolt. Drive the
insert into a *fm-in-dia. threaded hole

A drill plate s used to check the size of drills.
Each hole is marked for a specific drill size.
The plates are avallable for fractional, num-
ber and letter-size drills.

Recommended Lubricants
For Threading Various Materials

Material Lubricant

Aluminum Kerosena or kerosene mixed lightly
with lard oil

Bakeiite Dy

Brass Dry

Bronzé Kerosana

L-as Irgn Dry or air teast

Capper Lard il

Hard Rubbar Dry

Magnassim Kerpsans

Sta:ndess Steel Kergsens mixed with farg ol

Steel Lard o, cuming . or vegelzbie
snortening

Wraught Iron Lard od

Zing Kerosene

the edge of f=in. stock would be 'f: In.  using a screwdriver PM
Tap Drill Sizes
Thread Drill | Thread Drill ] Thread Drill
#0-B0 £ Big-12 My 14514 Fhiga
#1-64 No. 53 Bie-18 Lie %i-14 iy
#1-72 No. 53 =11 W 1-11% 1542
#2-56 MNo. 51 S9-18 s 111 1%
¥ 264 No. 50 10 ] 11-111% 1474
#3-48 S6a Y16 g 211% 24
#3-56 Ma. 46 -8 iy 2B o84
#4-40 Mo. 43 Th-14 "3ig 3-8 3l
#4-48 Mo, 42 | 1-8 T 358 T
#5-40 No. 39 1-12 i 4-8 4ty
#5-44 Mo, a7 114 g 58 5342
0. - 1
#8-32 No. 29 147 17 Straight Pipe
#8-36 No. 28 1426 110 Thread Drili
#10-24 Mo, 25 112 1274 127 5
#10-32 No. 21 1%a-5 135k V4-18 i
#12-24 No. 17 1%4-12 143 24-18 L
¥12-28 No. 15 2.4 1254 Vi id Ty
Y20 Mo, 8 2-12 15945 Y514 g
Y28 Mo, 3 2la-a's 242 1-11% 13g
54a-18 F 24 2% 11144 1734
Bhg-24 | 2Va-d be ] P11 134 i
K;E -"as 3-4 2 2-11% 27 i
4 2158 27 e
7)’19—14 IJ M 3-8 3‘5_,-5; =
The-20 W Thread Drill 3-8 P Tap threads into hardwood coarse
:'&:g iy ;vz; R 5; 4% thread taps. For smooth and easy cutting,
o e va-1 e S5
a2l Sy 18 Ve &8 B35 lubricate the tap with candle wax.
Metric Tap Drill Sizes . |
Tap Drill Dee. Mearest | Tap Drill Dec. Nearesi 1
Skze (mm) Size Equiv. Fraction Size [mm) Size Equiv. Fraclion /-_ - s |
3= 50 No. 39 1] Yz B = 1.85 Vi 265 Vo |
3 = 60 s 0Ha7 147 9= 1.00 S s e
4= 70 No. 30 1285 b ] 0= 125 kil N S |
&% 75 T 125 % 0 = 125 My 3437 Vg
5« 80 Wo. 19 166 gy 10 = 1.50 A 139 Vg ]
5= 80 No. 20 161 S 11 % 1.50 3 275 EF
6 x 1.00 fp, 9 196 3Es 12 = 1.50 Y345 406 342 Threaded inserts in wood allow metal-to-
7 ox 1,00 154y M g 12 5 1.75 15 406 g metal fastening. Although not required,
8 = 1.00 J 2 $ia Ta-28B5P Vs 3281 My tapping hole first makes threading easier.
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Build An

Old-Time Iceb

For Your Home Bar ;

This handsome oak -
icebox stores glassware
and beverages in style

with room to spare.

BN

ld-time iceboxes, which were once a necessity,

are now expensive collector's items. We've
incorporated many of the details used in turn-of-the-
century ice chests in our handsome bar and storage
Lid of icebox opens to reveal plastic-lined mixing compartment. cabinet. Like all 11 models that were shown in Sears’
Adjustable. recessed shelf [lower left] allows flexible storage. 1902 catalog, our icebox features frame-and-panel
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OLD-TIME ICEBOX

IN6*-WADE
x 118"-DEEP
RABBET
SPLINE W
1 MITER
CORNER
DETAIL 1
J
TENON
114 x 114 "
114"-DEEP
J TYPICAL  x u2"WIDE
DADO
TYPICAL
H 114 x 1/4"
MORTISE

A C paxisen
DETAILZ TENON -

iy
164 % 172 % 15-308"
DADO

1M x 114"
RABBETS

1114*-DIAL

3" SPACE FRONT ELEVATION
14 x 114* 218"
0 5
76"
)

DETAIL

KK

DOOR FRAME STILE, 3p-

RAIL
TYPICAL

OVER BIT
(TYPICAL)
14 x 114"
GROOVE iy
e
B KK
14 x 114" ];g,:éﬁ'
30 -
b U
L T oad
t @
L 114 x 308" - i b
I RABBET 240
- | 12-344*
FraNe R
N b 137167
S-718" i
[ =
! r T

-

25"

1
END FRAME—INSIDE VIEW FRONT FRAME ASSEMBLY—INSIDE VIEW

construction, brass hardware and casters. Our slightly
scaled-down version has a hinged lid that opens to
reveal a mixing compartment lined with plastic lami-
nate. The solid oak came dressed to “*/is in. If you
choose stock of different thickness or assemble it with

(Huﬁrmmmg' 141}
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HOW TO ORDER PLANS AND HARDWARE
For full-size plans of the ioebos bar, send check or money arder for $10.50 1w
Icebox Bar, No. PL-1284, Popular Mechanics, Box 1014, Radio City Station,
New York, N.Y. 10101. To order hardware for old-time icebox, send check or

order in the

amounts to Armor Products, Box 280, Dear

following
Park, N.Y. 11729 complete set of hinges and lscches, $44 postpaid
adjustable tension hinges for top, $68/pair ppd.; set of four concoaled casters,
$15 ppd.; golden cak paste filler, $11.50 ppd.3-Ib. can
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French doors can

add a touch of class
to anyone’s home,
while at the same
time effectively

zone rooms for more
comfortable heating.

BY NEAL BARRETT

With the cold winter months upon
us, can larger heating fuel bills be
far behind? Of course not. And 50 we
look for ways to economize. One
straightforward way is to lower your
thermostats, putting more heat in the
rooms you use the most, and less in the
other rooms.

The problem with room zoning for
heating comfort is that often the best
solution—a door—Is visually unappeal-
ing. Or, it so reduces the penatration of
natural light into interior house rooms
that you begin to feel like you're living

in a cave, That's why we designed thesa
French doors. They allow plenty of light
to pass through, at the same time that
they close off a room. And we think
they will make a stunning visual addi-
tion to the interior design of anyone's
home.

Because individual requirements will
vary, we chose two door types that
would cover most situations. If you
prefer a high-style approach, the leaded
glass doors are a good choice. For a
more traditional feel, look to the wood
muntin doors. However, both can be
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made to work in a larger opening where
a bifold action reduces the door swing
into adjoining rooms. And both types
can hang in a smaller opening where
only two doors are required.

Door construction basics

French door construction certainly is
not beyond the scope of the home
workshop, It is important, however,
that critical aspects of the work be
approached with care. As in all fine
work, measurement and cutting to close
tolerance are important. But in door

POPULAR MECHANICS & DECEMBER 1584

These two sets of French doors can work In

avariety of different openings. If you have a
wide archway like the one on the facing

page, the bifold option is the best bet.
Becauze the doors are narrow and fold back
on themsehves, thelr Into the room Is
significantly reduced. If, on the other hand,
you hawve a standard archway like that
shown abowve, a single pair of doors will
work fine. For either, you can choose the
leaded glass or wood muntin design.

construction, this must be reempha-
sized, since the product of your labor is
subjected to great stress in use and
failed joints will not only be unsightly,
they could render the doors inoperable.
Also, your stock must be properly pre-
pared before any joints are cut, Sur-
faces must be flat and edges straight. If
you begin with stock that is twisted or

Color photos: George Ancona, keaded glass doorn
Jony DYAGhD, WO miurdir Jo0rs

Room stylist: Gabe Hemok

Black and white photos: MNea Baret

Tedhnical art: Eugene Thompion




WOOD MUNTIN DOORS
me*

83412

27 (RAL A
54" [RAIL B)

s N2t

3513N6"

ns" _l
2i2*

DETAILS

warped, the errors will compound as
the project advances. If you do not have
a reliable jointer and thickness planer,
be sure to specify at your lumber suppli-
er that each piece of stock be delivered
flat and jointed on one edge.

Opening measurements

Before beginning, determine the
proper door size for your opening. Gen-
erally, it's desirable to have a “s-in.
margin on the hinge side of each door,
/1 in. between the top of the doors and
the head jamb, and Y to % in. be-
tween the doors when closed. The
space underneath can vary from '/s to s
in., depending on the type of floor
covering.

Carefully measure the opening at
several points, both for width and
height, and check for plumb side jambs
and a level head jamb and floor. If the
measurements vary, be sure to use the
largest dimension in calculating door
size. You can plane, or cut, the doors to

106

fit later during the installation phase.

Our two-panel French doors were
made to fit a 36 * B4-in. opening. We
chose a traditional overlapping rabbet
joint where the doors meet. Therefore,
each door was made 18%: in. wide and
83'%: in. high (see drawing). Our four
panel doors fit a 66%/: * B0-in, opening.
Since they all have square edges, each
was made 16'/: in. wide * 79 in.

Because the basic joinery of rails and
stiles is the same for both doors, our
building instructions start with the
wood muntin doors. The methods ex-
plained for these also apply to the
leaded glass doors discussed later.

‘Wood muntin doors

Begin by ripping %\ poplar or pine to
rough width and crosscutting to rough
length for all door parts. Joint each
piece on one face and one edge, then
surface to 1% in. with a thickness

planer. Rip and crosscut all pieces to

MATERIALS LIST—
WOOD MUNTIN DOORS

Size and description (use)
1% =
rall}
1% =
rail}
1% =
stile)
2 1% =
stila)

12 Le x 134 = 14047 poplar (munting
56 b o= B w1247 glass besd maolding
56 %% = % 10%° glass bead molding
14 Y = 10 x 12%° glass pana

6 3% » 34" Stanley No. RD 741 butt
himge
Surface-mounted door knobs

1 1  Magnetic catch with sirike plates

K 18ft. s * 1% pine doorstop
Misc.: 54" brads, wood fillar, 120- and 220-grit abra

sive papar, primer and paint.

Thmam © 0O = >3

2% ® 16%" poplar (upper
6% = 18%° poplar (lower

NNNE

2'4 = 834" poplar (hinge

e = A3 poplar (inmer

I 4

finished size. Following the dimensions
given on the drawing, mark the location
of the rail and muntin mortises on all
stiles at the same time to ensure perfect
alignment. Clamp a fence to the drill
press table to help position the stiles,

{Please tum to page 108)
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NSTA

The New Natural Self-Improvement Bmakthmugh’

B A quantum leap in unleashing /i
RO

hidden abilities, talents, and skills.

B Guaranteed to improve your
performance in everything you do.

B Used by over 150,000 for insight,
creativity, knowledge, and profit.

Success depends on it . . .

INSTANT MEMORY is the fastest, surest, most enjoyable method ever
devised 1o acquire a perfect memory without even trying.

Mo memorization, no word association.
It helps you solve problems fasl. Reduces stress, fatigue. And even

improves your tennis game!

Release your photographic memory. Nothing is forgotten! Learn “how”
wvou remember, “why” you forget. Discover a natural ability of yvour mind to
instantly recall everything you see, read, hear,

¥You can have a
photographic memory.

With INSTANT MEMORY, anyone can
ramambar anything . . . without evan
trying! It unshackles your parfect
memary from self-imposed exile
instantly. This new way lo remamber is
50 simpla, quick and usable, everyong
can use it immediataly,

Age is no barrier.

Why? Bacause the results are automatic.
It is the easiest way to remembear
names, faces, dates, speeches,
formulas, music, phone numbers, and
even entire books.

Pass exams easily!
I you are in school, with INSTANT
MEMORY you can permanenily
remembar all you will ever study. Now
gm easily pass every exam with
study, nowormy and no “test trauma.”
Increases your vocabulary, improves
spelling, masters foreign languages.

Here's how it works . . .

Science has proven the accumulated
exparignce of a lifetims is presened
parfectly in your mind, INSTANT
MEMORY simply releases it! Without
word associations. Just the natural
powears of your mind. it's a spectacular
way bo put a lifetime of learning at your
fingertips. And it's your birthright!

About the INSTITUTE
For over 22 years, the Institute of
Advanced Thinking has earned a
reputation of proven reliability and
ntegrity, It has gained intermational
woclaim as the world's first and only
instraction in Natwral Memory.™
The Institute is & member of the
Amenican Association fior Adult and Continuing
Edwacation, Drirect Marketing Club of Southem
Califomin, and Pacific Palisades Cham'ber of
Commerce,

Play any sport better!

INSTANT MEMORY means your game
just got better without practice, Why?

Bacause the "perlect game” exisis
inside you right now? Simply learn how
io "unleash” it,

Learn any skill.

INSTANT MEMORY means learning
new skills at a speed you didn't think
possible. Bacause it's a natural state of
mind. It comes built-in. So you don't
have 1o work for it. Mo repelition, no
relearming!

Win atcards, give s hes,
overcome stage fright.

This is tar mose than just a "memory”
course . . . it is @ new way of living
INSTANT MEMORY enables you to
play any musical instrument, find lost
articles, awaken the exact moment you
desire, tell stories and jokes without
nenousness, improve your typing, think
faster, and much more’

There's no end 10 the things you can do
with INSTANT MEMORY

MINDSTORMING® -

your key to creativity.

With this amazing technique originated
by the IN , you can inslantly

kberate your inner creative abilities and
natural intuitive powers. It lioods your
mind with & forlune of money-making

ideas. Thare ks no limit to what you can
discover, invent or produce!

Instant speed reading.

The lirst time you read sometning should
be your last! Mow you can instanily
remamber all you read. Bacause

& you will read a page ke a

photograph! With INSTANT MEMORY,

there s no limit to the words you can
read per minute.

) INSTITUTE OF ADVANCED THINKING 1881

INSTANT MEMORY® is the first, original, and
trademarked natural leaming system. It is the
source of dramatic and authentic mind power.

YOU WILL LEARN

[0 How to remember as fast as you think

[ Poise and self-confidence in any situation

O Your mind has N limits

O Hidden ialenis you didn’t know you had

[0 Why all other memory courses are ohsolete

O How to excel in everything you do

[ Forgeming is antinatural and "curable’

[0 Real ESP is using your mind correctly

O How io relax your entire body in seconds

O Why concentration improves automatically

O To express yoursell persuasively

O There's a library already in your mind

O To advance your career by staying informed

[ How 1o ‘unlearn’ psychological obstacles

[0 To recall even tough technical material

O Populariy. prestige, recognition is yours . , . and
much, much maore’

PLUS the added benefit of bemg able 1o quickly read all the maga-
zines, newspapers and books you desire . . . and retaining all of it more
clearly and accurately than ever before . . . at a surprisingly low cost

I--;-E-%----l

FULL MONEYBACK GUARANTEE

i you ane not satishiod, simply returm your book within 30 days for a comphate
mfund. Absolulely no nak!

Institute of Advanced Thinking
B45 Via de la Paz, Dept. PMI284
Pacific Paksades, California 90272

Yes, please send me your unigue INSTANT MEMORY book
for only $10 complete by First Class Mail at no extra cost.

- Zip_
Or charge my O VISA [0 MasterCard

g
g

Eap Diate



{Cantinued from page 106)

then carefully bore overlapping ‘/zin.
haoles 2 in, deep to remove most of the
waste from the top and bottom rail
mortises. Bore '/x-in. holes 1 in. deep for
each muntin mortise.

When all holes are bored, use a sharp
chisel to square the hole comers and
remove the rest of the waste. These
surfaces must be very smooth because
the strength of these critical joints is
wholly dependent on a tight fit.

Use dado blades in either the radial-
arm or table saw to cut the tenons on
the door rails and muntins. Note that
the rail tenons are 2 in. long and the
muntin tenons are 1 in. long. Use a stop
block clamped to table to make sure all
like tenons are exactly the same length.
Since the dado blades leave small
ridges on the tenon cheeks, cut the
tenons slightly oversized, then shave
them to smooth finished thickness with
a sharp chisael. Cut the '/z-in. shoulder at
top and bottom edge of each rail tenon
using a band saw or backsaw.

Door assembly

Before assembly test each joint for
proper fit. When satisfied, spread glue
on the inside surfaces of each mortise
and on each tenon cheek, then join the
pium Because of the number of joints
in each door, it's important to work

108

Rout matching ranhmnn opposite sides of
door stiles using V«in.-dla. straight cutter.

Attach bead to rails and muntins
l.ni'rg'fr-ln.du'l?ﬁr mAIHﬁm brad nail-

wiorks great but pleces be

quickly so the glue doesn’t set before all
parts are in place. Use a bar or pipe
clamp at each joint to draw them tight.
Check the doors for squareness by
comparing opposite cormner diagonal
measurements. If the measurements
are the same, the door is square; if they
differ, readjust the clamps to bring the
parts into square, When the glue has set
for about 30 minutes, scrape off any
squeeze-out with a sharp chisel, then
leave the doors clamped for at least
eight hours.

Next, clamp each door to the bench
and rout the center stile rabbet on each
using a Ys-in., two-flute straight cutter.
Make the cut in two or three passes to
avoid straining the router or splintering
the stock. Then, turn over each door and

Door butt hinges must be mortised into stile
Nﬂﬁm template above gives quick,

professional results, but hand mortising
with a sharp chisel will work as well.

rout the decorative '/1s ¥ Yiwe-in. groova
on the face of each stile using a '/iw-in.
straight bit.

Glass installation
At this point, measure and cut the /-
in. glass bead molding that secures
each pane of glass. These wood strips
should be cut carefully to meet in a tight
mitered joint at each comer. Use a miter
box to make the cuts. If your joinery and
assembly have been accuraie, all the
horizental and vertical pieces should be
the same size, respectively. Cut the
moldings for both sides of each door,
eight pieces for each pane of glass. Set
aside one batch, then bagin attaching
the remaining molding pieces to one
(Please tum to page 110}
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ONLY JEEP CHEROKEE has won all three major magazines’
"4 x 4 of the Year” awards for 1984. Bronco and Blazer never did it.
No vehicle ever made did it until the new Jeep Cherokee.

ONLY JEEP CHEROKEE offers you the choice of 2 and 4-door
modeis. (Bronco and Blazer come with 2 doors only)) And only
Cherokee gives you more cargo space.

4-wheel drive systems to choose from, Bronco has none,
and Blazer offers only one system.

ONLY JEEP CHEROKEE when infroduced in 1984, had[24]EPA EST
MPG, 33 HWY EST*—better than Bronco Il and 5-10 Blazer 4x4. And
only Cherokee offers an inter-cooled turbo-diesel engine for 1985.

ONLY JEEP CHEROKEE has higher ground clearance...and
the incredible new Quadra-Link front suspension for an outstanding
ride on and off the road.

ONLY JEEP CHEROKEE has room for 5 passengers, not just 4 like
Bronco Il and 5-10 Blazer. Is there really any other choice than Jeep?

* Use these figures for comparison. Your mileage wary wirh speed, weather, . Achual
higivvery and Calibornia flgures lower ‘85 mmnrﬂlauu ot printing ey

SAFETY BELTS SAWE LIVES.
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LEADED GLASS
PANEL ASSEMBLY

»—4
DETAIL 2

{Continued from page 108)

side of the rails and muntins. Because of
the fragile nature of these strips we
used an air driven brad shooter with 5/
in. brads to attach the beads. But these
can be driven by hand as well. Use three
or four brads per piece and position the
strips so the glass pane falls precisely in
the middle of the muntin. The mitered
cormers should be tight and the molding
should lay flat and straight.

After the bead molding has been
applied to one side of each door, but
before the glass is installed, fit the
doors to the opening and cut the hinge-
mounting mortises. We used a Rockwell
Hinge Butt Template No. 59380 to rout
the mortises for the three 3%z ® 3% in.
hinges in each door. This tool greatly
reduces the time required for hinge
mortising, and does a clean, profession-
al job. However, careful hand mortising
with a sharp chisel works well, too.

110

Once the doors are fitted to the
opening, remove the hinges and sand
the doors with 120- and 220-grit sand-
paper. Then lay the doors on a flat,
padded surface with the molded side
down and set each pane of glass in its
opening. Apply the second set of bead
maldings over the glass, set the brad
heads and fill with wood filler. Prime
and paint the doors, making sure to
cover all surfaces, including the top and
bottom edge to prevent warping due to
hinges and hang the doors. Mortise a
then add four pull handles of your
choice and you're done.

Leaded glass doors

Construction of the frames for these
doors is basically the same as for the
wood muntin doors, with the horizontal
muntins omitted. Also, the door edges
are square, not rabbeted, where they
meet.

MATERIALS LIST—

LEADED GLASS DOORS

Size and {usa}

1% = 2% ¥ 15" poplar [upper rail)
1% ® & = 15" poplar (lower rail)
134 * 2% x T78%" poplar (stle)

- %4 % % x T0P4" glass bead molding
Ia % W % 117 glass bead molding
Surface-mounted crémone bolt
6" surface mounted door bolt, Stanley
No. CD 379
3% x 3'4° Stanloy Mo, RD 741 bun
hings

B Uk x Sbaox 11%" pane

W =% T % 10%¢e steel reinforcing

T

B
L

B
bar
B %% x 704" lead H-channel
24 %% x 11%s" lead H-channel
28 %% x 10%s" lead H-channel
: Olaic acid Nux, 60-40 solder, ynzﬁ_pimm
'HD&PH'D 1012), horseshos
120- and Eﬁu—gﬂ:mnmw wood filler,
primer, paint,
* Part No, 45015, available from Renovator's Supply
Ine., Millers Falls, Maszs. 01349, Write for catalog
and price.

gErm— -Z 0 -uH,EEnw:ri'

After the frames are assembled and
bead molding applied to one side of
each door, measure the frame opening
for the leaded glass panels. For ease of

{Please turn to page 112}
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arntinued from 11
installation. the overall size of the fin-
ished panel should be % in. to s in
less than the frame opening in both
height and width.

You will need the following items to
fabricate the leaded glass panels:
B A layout board of ¥s+-in.-thick ply-
wood at least 12 in. larger in both
dimensions than your panel size. Nail a
piece of lath along one long edge and
another, perpendicular to the first,
along one short edge. This lath will
serve as an alignment guide during
assembly.
B  ¥sin. lead channel. This is sold by
the pound.
B (Oleic acid flux with a small applica-
tor brush.
B G0-40 solder.
B Lead knife for cutting the channel.
| s X Ye-in, steel reinforcing bar.
8 Gray glazing putty (DAFP No. 1012).
8 Lead vise or locking pliers.
® Horseshoe nails for holding panel in
place on the layout board.
B  Heavy-duty soldering iron.

Panel layout

Begin construction by making a full-
sized drawing of your panel on the
layout board. Align the top and one
edge against the lath. Then, determine
the size and number of glass panes
based on this drawing. Be sure to allow
Y1g in. for the lead between the panes
and s in. for the channal on the panal
perimeter.

Before cutting the lead to size, it must
be stretched straight and to proper
tension. Hold the end of each piece in a
lead vise or in locking pliers clamped to
the end of the workbench. Grasp the
free end with another pair of pliers and
pull the channel until you feel it stretch
and straighten. Using the lead knife, cut
all the pieces required for each panel.
(The proper arrangement of joints is
shown in the drawing detail that is
titled Leaded Glass Panel Assembly on
page 110.) Make the cuts by gently

wiggling the knife as it passes through
112

When finished. panel is ready for soldering;
edges fit snugly between lath alignment
strips and nalls. Outboard panel comer
should have one nall on each edge.

Hold iron just abowve joint and touch tip with
solder. Solder will meit and fall over joint.
Hot Iron can be used to smooth joint but
should not rest on lead channel.

Center reinforcing bar on its edge across
channel |oint, then rest hot lron

edge of bar. will melt soider
on . on
jnlrﬁelawmhlnd bar to lead.

the lead. Do not crush the channel by
pressing too hard, and make certain
that you maintain a square cut.

Panel assembly

Start assembly by placing the lead for
one edge and top against the lath on the
layout board. Butt the lead together and
carefully slide a pane of glass into the
top comer, seating it tightly in the
channel. Fit the vertical lead piece on
this pane and slide the other top pane
into place. Fit the horizontal channel
along the bottom of both, then proceed
downward in this manner until you
reach the battomn of the panel.

Check while working that your panel
corresponds to the drawing on the lay-
out board below. When all panes are in

place, slide the long channel on the far
edge into place and hold it there by
driving horseshoe nails into the layout
board as shown in the photo.

Brush a small amount of flux onto
each joint, then hold the hot soldering
iron just above each. Touch the solder to
the iron until a drop falls on the joint.
You can use the iron to smooth the joint
slightly, but do not let it rest on the
channel for more than a second or two
because it will melt the channel.

Practice this technique on some
scrap material until you feel comfort-
able with the process. A good solder
joint will barely protrude above the
surface of the lead.

When all the joints on one side of the

{Flaase twm to page 148)
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Call 1-800-533-5545 today and ...

On These Brand Name Parts,
Tools & Equipment!

GAS ENGINES

{Horizontal)
5 HP Tecumseh %" shaft #6051.............. $139.95
5 HP Briggs %" shatt #6053, ................. $146.95
8 HP Tecumseh cast iron sleeve ®6081...... $192.95
8 HP Briggs, 1"shaft. #8080... ... e

10 HP Tecumseh cast iron sleeve #6010... .. 5232:9 5
10HP Tecumseh 1" shaft electricstart #60101 ....$278.95
3-20 HP Horizontal and Vertical available at discount prices.

TRAILER PARTS

rgest stock of traller parts io repair or build your own
.nt dl:.cmn! prices. Includes: hubs, fenders, wheals and
hres, gaes, brakes hitches winches stc
4 hole hubs and spindles. .. .. . $37.50/s0l
em #1251 Traller springs 2000 Lb. cap $24/Pair

GENERATORS >

Watt
8 HFP Briggs. 33 amps @120 volta. 166 |
amps @240 volts. llem # 16402 |
List $1.009...... Sale Price 5485

5000 Watt
11 HP Bri 42 amps @120 volis, 21
f amps @240 volts. itlem & 16404

List$1124....... Sale Price $899
Elactric l-tarl available for both models
[Wil whip 45 states for §45)

AIR COMPRESSORS

& HP B0 gal Verical Campbel-Hausheld two Cylinder,

HEAVY DUTY

#1110 B ton Electric Splitter 110 Volt $525

#1128 12'% ton Homeowner Special ..............§729 pressure guage with salely refied valve 230 volts. 11.8 GFM al
#1130 15% ton Homeowner Special ............ .. 5869 40 PS5l and 9.4 CFM al 90 P51 25° 1 22" x 65"

#1142 24% ton Blockbuster Spacial low profile . $1388 Itern #15054 List $1180 Sale $599
#1140 24% ton Block buster high profile......... $1593 5 HP 60 gallon, 2-Stage Cﬂmm-wr

itam# 15875.......0nly...... $962
(Wl ship sbove comprassors 45 atatas $50, Cal Oregon & Wash 85,
(Many other alr comprassors availablal]

[Will shap 45 states, freight charges vary $40-5130, ask for datais)

Constructed of polyethylene, Rust proot grommels
evary three feet Will not rot or mildew

ITEM SIZE WT. PRICE
BXA E] 5475
1771 axio iibs 585,
1772 1012 4Lbs 1075
1774 12420 11 Lbs 2000
LOG SPLITTER PARTSSS ~lf ..., —
11 08l 2 SIS0 PUMP BT0T T 1ueeirreireserasssasssnssassssmnsvens = . HEAT CHIMNEY
'] Il = e
18 gal 2 Stage Pump 4 1015... 8187.00 #sT40. 7 MAGNET CLEANERS
13 gal 2 81 #1014 .00 | el
E?nlnlrdcﬁ:ru?‘:?m SEI.'.HCI ......................... .. 545.50 4 KR 30 ey I ﬂT#lThmemmm.

Itmrm T!E Fits Prica

b ; 1 i
Pressure Sensitive Datant Valve #2020... ....559.00 ¥ kil ""'"I B Its &
ax24x2 Cylinder (Welded Type) Can go UPS #502424...8119.98 2> Frosiees: et 70r P, 1540 Bound 117 $19.85
plrmips. BRDne o pans & 1541 SquaneE-11 19.95
SUN SPOT “Mr. Double many other usas' | AR Pact DRt
g k12" Bty 19.85
HEATER Haat-Ir Hme & S Wi Ll Frice 10n14
RAadiates inirs-red rays ol Light ara baprnaes 1o conserve [ 17101 iLh 28 00 #17.50 (Wil ship "’3 slates for 52501
11000 BTUSHE Uss with Al fusl (12 500 BTUMr jor bodh

Y
disposable propane cylad E;UT;:'T;; L:;Tjurﬂ:ﬂ ,’ OHDEH Tnl-.l- FHEE 1'300'533 5“5

are Comes compleia with : . L T 5 1 7 ‘_
sturdly plastic stand lor tank RELGSBCTE: (i porm: N Send tor free catsl r “ml !ﬁ.ﬂo md m.h- r.-t-lng
lgme S L FHee  lems. snwi i eice ] and splitter design ogooklﬂ. [ ]
1737 HiLhs ST1E700 EOB. Mail To: Marthern Name '
Hydrauli
81 E. Ciltf Ra. Address_ = i
Box 1219 ]
Northern S Gty -
H l Dapt. #90124 g0 Zip
]IN rau ICS [ yﬂuf_‘:‘.l_tturr.aru or Visa l
801 East Cliff Road, Box 1219, Burnsville, MN 55337 I PYOROWCUST). S oy FREE A |
Call our order dept. at 1-800-533-5545 Discount Catalog . ] | J
In MN 812-894-8310 - .




DEUVERY VEHICLE

STACK

MNuclear storage vault is contained
within concrete walls ducted to cool
the fuel

livered to the gantry rig. which stores
them in an safe envi-
renment for up to 100 years.

S |

Vault holds nuclear treasures

America’s nuclear power industry is guickly moving from go fo
on hold amid nsing concems about possible reactor accidents
and environmental problems created by spent nuclear fuel
Now, British engineers have developed a Modular Dry Storage
Vault (MDSV) that may eliminate many of the major anxieties of
critics and pave the way for developing fuels for high-powered
breeder reactors. The MDSV, a prototype of which has been
built by GEC Energy Systerns Ltd., provides for safe storage of
uranium fuel from standard reactors. It also preserves the waste
s0 it can be used in a superpoweriul fast-breeder reactor,
Currently, American nuclear waste is stored in pools at the

ALTERNATIVES

Electric
eggbeaters

A new 80 ft. alurminum wind
turbine is undergoing tests on
a wnd farm near Falm
Springs, Calif. The Vawt-
power- 185 employs two huge
rolating eggbeater blades
thal sweep a total area of
3,000 =q. ft.

Each of the 160 vertical axis
units at the farm produces
power for more than 20
households. The turbines’
motor generators each pro-
duce 460-vol, three-phase
glectricity. The Vawtpower-
185 will be markeled begin-
ning early next year.

New wind turbines each pro-
duce power for 20 households,

114

reactor slorage site. Even the loudest defenders of nuclear
energy allow that wet storage poses environmental threats from
evaporation of waste info the air and from leakage into ground
walter. The best solution on the horizen 15 vitriication, a process
by which the spent uranium is melted into a mass of silica and
clay, sealing it away from the environment. The trouble with this
method is that the uranium is inaccessible to future reproces-
sors for fast-breeders.

The MDSV is a sheet-metal warehouse enclosed in a
concrete vault lined with materals impervious 1o nuclear
radiation. The spent fuel is placed in unpressurized lubes within
a charge hall. Each tube is called a charge. The MDSV aliows
for 100 years of safe storage.

PHOTO By CHARLES C POWELL
ki

Solar power for good buoys

The Coast Guard is placing 10,000 soclar-powered buoys in
waterways around the United States. Each buoy's fog light is
powered by four colleciors angled near its base. The power s
collected in a slorage battery. With the new buoys, the Coast
Guard expec!s to cut boating accidents in darkness by almost
10 percent, since the solar models will never run out of
electricity and black out.
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5-5TORY
GARAGE

THRUST

LINITS 2) {m

REFRIGERATED
COMTAIMNERS

COMTAINER
CELL GLADES

munfamlmﬁcclnmimun'a
supercontainerships can  carry
maore than 3,000 20-ft. contain-
ers and 600 autos. Permanent
cell guldes lash the cargo.

Giants of the sea

Atlantic Contaner Line is launching a five-vessel fieet of
supercontainerships, the container equivalent of superankers
The 820-ft., 37,000 deadweight-lon vessels can house the
equivalent of 2,000, 20-it. containers and 600 automobiles in
the stern structure. Permanent cell guides on the weather
decks can accommodate the equivalent of aimost 1,500, 20-ft.
containers that fit snugly within the guides. Thus, lashing of

Com
device has a
sense of smell

Below decks, any good-sized
ship collects potentially poi-
sonous or volatile chemicals
in the ambient air. Argonne
Maticnal Laboratory research-
ar Joseph Stetter and his
leam have developed a com-
puter that can sniff out chemi-
cals, alerting the crew to any
impending danger. The 15-
pound Argonne sniffer is a
ube connected to a micro-
processor. As air passes into
the processor's test cham-
bers, sensors analyze its
chemical and combustion
characteristics. With the new
systemn, thousands of lives will
be saved by preventing ex-
plosions at sea

INVENTIONS puterized

Crewman waves Argonne sen-
sor tube below decks (top). The
alr Is evaluated In computer
chambers |bottom).

POPULAR MECHANICS ® DECEMBER 984

cargo will become an axtra precaution procedure rather than
the only way to hold down cargo.

An angled stern ramp will allow crews to load and unload
containers and cars at the same time. In transil, the cars are
stored in & five-story garage, where they will be protected from
the salty air. Forward and aft thrust units will allow for easy
steering to dock.

The supercontainerships will make all current container
vessels obsolete by the 19390s.

New rotor is very attractive

The Mag-Lev concept propels a train suspended above a
magnetized track so it's pulled along on a cushion of air,
eliminating friction and producing high speeds and efficiency.
British researchers are now applying the concept to a new
high-tech rotor for generators and other machines. The rotor
cylinder ndes inside a magnetized housing, By computer-
swilching the charge of the magnets around the cylinder, it
tums at breakneck speeds with almost no friction, When the
rotors are available in five years, they'll improve by 40 percent
the efficiency of all machines that use them
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Flying torpedoes fool subs

Trying to hit an enemy submarine with a conventional underwa-
ter torpedo is tricky because the sub often has time to detect
the oncoming torpedo with its sonar and get out of the way
before it strikes. Alerted to the threat, the sub can then turn its
own torpedoes on the attacker.

With a new airbome torpedo delivery system now available,
the enemy sub has no knowledge of the torpedo's presence
until it's too late to avoid it. The attacking ship launches the
forpedo inside a rocket-powered drone that carries it out over

AUTOMOTIVE

No-loss boiling liquid cooler
installed om a European
Ford Escort keeps heat
even throughout engine.

Technology for cooler heads

Convenhional pressurized circulating liquid automotive coaling
systems cause front cylinders to run cooler than rear ones.
Bubbling of the coolant sets up localized hot spots thal induce
knock and cause emission levels to rise. Now, Mational
Technologies has patented a no-loss boiling liguid system [hat
shunts boiling coolant to a condenser, where il returns to the
liguid state and flows back into the water jacket. The Evans
Process cooling systern thus transfers heal quickly, keeping
the temperature uniform throughout the engine.

11&

2 TORPEDO IS RELEASED

OVER TARGET AND
DEPLOYS PARACHLITE

i J i i
ArEEE 1 h
[l St

J ONCE IN WATER,
TORPEDO JETTISONS
CHUTE AMD HOMES
1IN O ENEMY SLIE

the target, then releases it on a preprogrammed signal. The
torpedo floats down attached to a parachute until it enters the
water. Then, it jettisons the chute and homes in on the sub so
fast that the enemy has no chance o get away

Ancther advantage of the airborne delivery is that it allows a
ship to stand off al a distance and attack a hostile sub far
beyond the effective range of the sub’s torpedoes, thus making
it impossible for the enemy to strike first. Called the Ikara, the
system is made in Australia and distributed by British Aero-
space. |l's designed fo handle a wide variety of forpedo types,
including the U5 MK46

o= CAM FOLLOM/ER
THRUST CLIP
_ - CROSS PIN

CAM PROFILE

Plunger stroke Is varied by a yoke.
Stepper motor rotates the cam fol-
lower, which moves the yoke In or

: out. Entire linkage ([thrust cup, cross
pin. pushrod. yoke and spring) rotates with the plungers.

Diesels go electronic

Electronic control of fuel delivery has so far been utilized on
gasoline auto engines only. Bul Stanadyne's new electronically
controlled fuel delivery unit is built for diesels. Sensors read
engine rpm, piston posilion and other operational factors 1o tell
the computer when lo activate a pump stepper matar, which
injects fuel into the cylinder. The system allows more precise
Tuel metering than conventional pumps. GM will introduce the
system in 1986
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& EMPTY DRONE FLIES
FARTHER ON TO AVOID
ATTRACTING TORPEDD'S
HOMIMNG SYSTEM

Rocket drone |inset] s
launched to begin parachute
homing sequence that leaves
submarine helpless on attack.

Educe. Denrns ESkDwy
Conmnbutors: Sheldon M. Gallager
fack Hammond, Wade HoyL
Paul Srenguest, lda Beck,

Faul A Fowers

Starting h

Daimler-Benz is experiment-
ing with a hydride preheater
that will eliminate automotive
cold starts. The ng uses a
powdered metal that mixes
on electronic command with a
hydnde fiuid creating an exo-
thermic chemical reaction
and heal. As gasoline flows
through the unit, the gas is
warmed before it is sprayed
into the carburetor. When
marketed in the 1990s, the
system is expected to up fusl
mileage by 10 percent

Artist’s conception of new dual-
role F-ISE fighteribomber shows
how close-fitting bomb racks hug
fuselage to reduce drag. Conform-
al fuel tanks blend smoothly Into
air intakes and are barely visible.

New fangs for the F-15

One way 10 save mongy on
expensive jet fighter planes is
o keep improving what you
already have. The famed
LUsAFMcDonnell Douglas F-
15 Eagle, originally designed
as a defensive air-to-air inter-
ceptor, will soon be modified
to serve as a potent ground-
attack fighter'bomber.

All-composite
helicopter

The sleek, tandem-rotor troop
transport shown in the artist's
conception at right will be the
first helicopter made almost
entirely of weight-saving plas-
tic composites, including
even its driveshafts and ro-
tors. Most of these parts are
bonded with high-strength
adhecives. As a result, the
new helicopter will be 25 per-
cent lighter than a compara-
ble metal aiframe. Its slippeany
streamlining and retraclable
landing gear—another heli-
copter first—will also reduce
drag by almost 50 percent,
permitting speeds up fo 280
mph

Under construction by
Boeing Vertol, the new Model
360 is said to be so tough that
its fuselage will withstand the
impact of a 23-mm high-ex-
plosive shell. Tl
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To minimize the spead pen-
alty of added armament, the
new duakrole F-15E will be
fitted with so-called conformal
bomb racks and auxiliary
long-range fuel tanks that hug
the fuselage to reduce drag
Sophisticated  low-altitude,

terrain-following avionics will
guide the refited plane to its

Artist’s conception of
a new all-compaosite
tandem-rotor  heli-
copter now under
construction.  Most
fuselage parts are
bonded with high-
strength adhesives,
eliminating even
metal fasteners.

automatically during
bombing and

largel
trestop-level
strafing runs

The modifications are ex-
pecled o cost about $4 mil-
lion per plane—a fraction of
the $20 million to $30 million
that a completely new
ground-attack fighter/bomber
would cost.
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Build Your Own Grandfather Clock

Prices Starting Under

*300

{including movement
and dial)

* Do-it-yourself case
kit, parts pre-cut

® Finished clocks

® Solid 3/4" hard-
woods: black
walnut, cherry, oak

* Heirloom quality

# Factory direct prices

& Solid brass West
German chiming
movements

= Money back
guarantea

# Prompt shipment

Write for
FREE information

@@ EMPEROR
CLOCK COMPANY

WORLD'S LARGEST MAMUFACTURER
OF GRANMDFATHER CLOCKS

Farhcoa: isbama 600 Phone 2 420218

| am intorested in O Do-le-Yourssl Hits
{plaase prini) O Finished Clocks
MName

Street

City

State Zip.

— Choose From 27—
Career Opportunities

Get Your Associate Degree or
Career Diploma at Home in Spare Time
Mow withou! attending
school or cobege, without any
pravious yOu can
train for @ money-making
carear. . .aven get a 2-yaar
i ree or Carser

m.nllﬁ_mmﬂlngcmpm-
that inberests you most.

:&u wﬂﬂﬁw color bro- ‘

e mmmawwmrﬂoppoﬂu-
nities in the fieid you choose. Mail coupon today
and see how easy il is to train af home lor a great
new career or advancement on your present job.

SEND FOR FREE FACTS!
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(Continued from page 79)

finements that occuwrred in the ‘20s
included such things as automatic
chokes, easy-shifting synchromesh
transmissions, automatic chassis Jubri-
cation, power-operated windshield
wipers, vacuum-assisted clutches and
even the first crude experiments with
power steering.

Ride improvements

Engineers remember the 1830s
mainly for tremendous improvements
in the ride guality of American cars.
Two major breakthroughs brought it
about: Engines were moved forward
betwean the front whesls. This not only
gave more passenger space, but the
engine mass far forward smoothed out
the pitch frequency. The car floated
instead of bouncing. Another trick was
independent front suspension on coil
springs. Remember GM's “Knee Ac-
tion"'? Getting rid of the heavy beam
front axle not only reduced the oscillat-
ing mass of the front wheels for better
ride, but eliminated shimmy and feed-
back in the steering. Cars had an entire-
ly different feel overnight.

These changes also brought a revolu-
tion in body styling. Shortening the
hood and moving the passengers for-
ward allowed modern “fastback’ lines,
with grilled radiators and skirted fend-
ers. Chrysler had a disastrous experi-
ence with aerodynamics in 1834—its
Airflow model just didn't sell—but cars
like the 1936 Lincoln Zephyr set styling
patterns for years to come.

The modern-car image got another

boost in 1939, when Oldsmaobile intro-
duced the first fully automatic transmis-
sion—a fluid coupling tied to a self-
shifting, four-speed planetary gearbox.
All you had to do was put the shift lever
in prIvE, step on the gas and go. The
American family car was never the
same after that. After WWII, automatic
transmission  development — mush-
roomed in all directions—torque con-
verters, two-speed gearboxes, geared
turbines. By the mid-1950s, automatics
were orderad on the majority of all
family cars.

Horsepower race

The "50s also will be remembered for
the horsepower race. After Olds and
Cadillac introduced the modern short-
stroke overhead-valve V8 engine in the
late "40s, the whole industry seemed to
go crazy for performance, power and
hwoury. Family cars were considered
social prestige symbaols in those days,
s0 you needed a muscular engine to heft
around all that chrome and sheet metal.
Within 10 years, the typical car
weighed over 2 tons and packed 300 hp
in a big-inch V8 that gave only 10 or 12
mpg. The package also included an
automatic transmission, power steering
and power brakes. Not bad cars—but
big and gaudy.

Auto enthusiasts like to remember
the 1960s for 400-hp factory “‘muscle
cars” and unrestrained industry wooing
of a lucrative new youth/performance
market. And there were some wild

{Flease tum to page 120)
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Low-compression, inefficlent “side-value” designs dominated engines of the "20s and "30s.
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Know your car inside and out.
Your car can run better, last longer and get better gas mileage.

. o keep
ning right. The TOTAL SERVICE MANUAL for
vour car will show you how 1o do everything from

Fonaonw hvovar to Tix 0 o b it

a minor adjusiment o 8 major repair

TOTAL SERVICE MANUALS are digesis of official

TOTAL SERVICE MAMUALS CREMIT cARD ORDERS caLL 516 6T6-8043
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AMERICAN CARS—THE FIRST CENTURY

{Continued from page 118}

developments here. But it was also the
decade when family automohiles were
upgraded with such luxuries as air
conditioning, power seats, pOwer win-
dows, individual bucket seats, automat-
ic headlight dimmers and fold-down
seats in station wagons.

Ride smoothness and silence were
helped by the general adoption of coil
spring suspension on all wheels, ultra-
Jow tire pressures and isolating the
body on a flexible perimeter frame that
actually acted as a crude spring to soak
up road harshness.

Federal regulations

The whole scenario changed in the
1970s. Suddenly, it was the federal
government telling the companies how
to design cars—in the form of tight laws
to control exhaust emissions, and new
safety standards to improve highway
crash survival. New regulations came
almost faster than the engineers could
keep track of them.

When this trend was combined with
the unexpected Armb oil embargo in
1873, the whole direction of auto de-
sign changed overnight. Long-range
planning was impossible. Gasoline
prices were doubling every few
months. At the same time, federal emis-
sion standards often required engine
modifications that hurt fuel mileaga,
while the new safety standards added
economy-killing weight. For sewveral
yvears in the mid-"70s, U.S. automotive
design was in a state of chaos.

However, Detroit has integrated tra-
ditional American luxury and gadgetry
into smaller, lighter cars that can mesat
government and market requirements
for fuel economy.

Take the recent trend to front-wheel
drive with transverse engine place-
ment. This gives maximum passenger
and trunk space with minimum external

Hydraulic shocks of the '20s worked only on
rebound, via a strap connected to the axie.

LEATHER__
FACIMNG

Earily clutches had a conical cross section and

leather facing. They had neck-snapping en-
gagement and needed brutal pedal effort.

size and weight. The strong trend to
electronics is a natural result of axhaust
emission regulations that have required
sophisticated computerized feedback
control of fuel metering. Federal emis-
sion and mpg standards have forced us
to electronics—and tomorrow’s car will
make the best of it. We havent seen

anything yet! ™

WUHEEL SPINDLE

FRAME

GM's independent front suspension improved handling and eliminated steering shimmy.
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CENTENNIAL ON WHEELS
(Continued from page 77)

vital participation by the motor makers
of Germany is implicit. At that time,
Daimler was more interested in royal-
ties and licensing fees for his engines
than he was in actually building cars.

The French companies made each
new car a little bit different from its
predecassor for years. The first true
production model was the Benz Velo of
1894. Benz built 134 cars to the exact
same specification during 1895.

In the meantime, the French had
invented motor racing: The Parisian
daily newspaper Le Petit Journal spon-
sored a run from Paris to Rouen in 1894,
The following year, a group of wealthy
enthusiasts founded the Automobile
Club de France, the first of its kind.

Daimler and Benz did not work in a
vacuum; they wefe aware of many
experiments going on at the time:

B Alphonse Beau de Rochas was a self-
taught civil engineer working in a lab-
oratory in Paris. In 1861, he was the
first to spell out the sequence of the
four-stroke cycle and provide a theoreti-
cal pressure diagram—but he never
built an engine. He received French
patent No. 52,693, dated Jan. 16, 1862,
B Nikolaus August Otto was a mer-
chant who dropped out of business to

experiment with gas engines at the age
of 22. He had an atmospheric gas
engine running in Cologne in 1862 and
began production, selling about 50
units a year. Realizing the wvalue of
compression, he also invented charge-
stratification. His first experimental
four-stroke engine ran in 1876, and his
patent (No. 532) is dated Aug. 4, 1877.
His small shop grew into Gasmotoren-
fabrik Deutz, where Gottlieb Daimler
later worked as chief engineer.

B Siegfried Marcus was a prolific in-
ventor living in Vienna. He had a four-
stroke engine running in 1870, using
some sort of petroleumn fuel and a 2-
foot-high carburetor. Between 1870
and 1875, he is reported to have in-
stalled such an engine in a small wagon
converted into a cart by removing the
rear axle. The flywheel was its rear
wheel. A four-wheeled Marcus vehicle
is thought to date from 1875. The
Marcus vehicle in the Vienna Technical
Museumn is dated 1888, but conforms to
descriptions of the 1875 vehicle.

B George Brayton of Boston, Mass,
developed an engine with precompres-
sion, running on light petroleum fuel, in
1874 and it is considered the first safe
and practical oil engine made. But for
compression of the charge, it needed
two outside pumping cylinders.

B George B. Selden, a shrewd patent

attorney from Rochester, N.Y., filed a
patent for a “road engine” in 1879.
Under the liberal patent laws of the
time, he was allowed to back date his
patent to 1877 and to amend and ex-
pand it frequently. When it was finally
issued in 1895 it covered a front-drive,
three-cylinder carriage with a trans-
verse engine. Although he had never
built a car, Selden used his patents to
extract royalties from early American
manufacturers on every auto thay built,

When Henry Ford refused to pay
royalties, a famous court suit followed.
During the long trial, the owners of
Salden’'s patent were finally forced to
build a vehicle in 1904. Essential details
in Selden’s patents had been left delib-
erately vague, and the car built in 1904
had much benefit from then-current
technology. Despite all these loopholes,
the “1877" Selden barely ran. The
patent was finally shot down in 1911,

Those are uncontested facts. The
trouble is that now the French want the
world to believe it was Edouard Dela-
mare-Deboutteville who invented the
automobile, in 1884.

Deboutteville was 22 years old when
he went to work in his brother’s textile
plant just outside Rouen. A year later, in
1879, he invented a universal machine
capable of cutting, milling, drilling and

I%‘.

dress up

You don't need a lot of time on your hand
your feet with Black & Decker's Shoe
Shiner”cordless polisher. Its powerful action
works polish neat
brilliant shine. And
recharger, it's always ready to go when you
want to get going.
So forshoes that look
great even when you're
onthe run, get a Black
& Decker Shoe Shiner
cordless polisher. It's the
fastest thing on two feet.

Blaaka Decker

into the leather fora

Ve
Y-

o i

sto

use it storesin its own

£1984



Order Direct:

104 + Cetane Boost
for all diesel engines
12 oz. can—$5.00

: rtar warmups. And
igine parts, And all without

¢ Cotane Boost. IVl really smoath things out with

your diesel angine

NEXT TIME,
DON'T JUST FILL UPR.
POWER UP!

OCTANE BOOST CORPORATION

Box 271148
Dallas, Texas 75227

CENTENNIAL ON WHEELS
{Continwed from page 121)

turning. He became interested in the
internal combustion engine primarily as
a source of power to run the machinery
in factories, and secondarily for propel-
ling road vehicles. He was aware of the
patents of Beau de Rochas and Lenoir,
and also knew of Otto’s patent.

His first engine was a single-cylinder
four-stroke unit, built sarly in 1883. It
ran on stove gas, but Deboutteville had
also created a carburetor for running on
liquid (petroleum) fuels. The outstand-
ing things about his engine were:
® Coil-and-battery ignition, with a
sparkplug.
® Mechanically operated overhead in-
take and exhaust valves.
® High compression ratio,

This engine was put in a thres-
wheeled vehicle that was destroyed in
an accident. Undaunted, Deboutteville
built a four-wheeled car with a two-
cylinder engine, This design figures in
the 1884 patent. The wehicle was a
modified horse-drawn wagon, but the
new engine was noteworthy for its:

& Pistons with rings.

® Provision for air- or water-heating of
the carburetor.

® Air- or water-cooling of the cylinders.
#® Speed control on the intake manifold.

122

® Exhaust muffler.
® Progressive clutch.

It is certain that the car was built, but
the evidence that it ever ran is weak.
¥ou'll look in vain for any mention of a
test drive in local newspapers. Debout-
teville's patent went unnoticed. It was
never exploited at all.

A great pity, for Deboutteville’s pro-
posed car was extremely well thought
out. He had solutions to all the basic
problems, but he had to give up his
experiments 1o concentrate on making a
living. Instead of developing the car, he
removed its engine and put it to use in
the factory. He became a manufacturer
of industrial engines, but had nothing
more to do with automobiles,

Both Daimler and Benz could have
gained by reading the 1884 patent, for
their first vehicles were very primitive
in several regards. Daimler's engine
from 1885 was a vertical single-cylin-
der of 462-cc displacement, delivering
1.1 hp at 650 rpm. It had a suction-
operated intake valve and hot-tube igni-
tion. It had an evaporative "surface’
carburetor, and the speed control was a
butterfly valve mounted on the exhaust
pipe. He did not design a car for it, but
installed it in a horse carriage with a
centrally pivoted front axle. And it did
not run in 1886. The first test drive took
place on Mar, 4, 1887.

Karl Benz spent many years develop-
ing the two-stroke engine before turn-
ing his attention to the four-stroke cycle
in 18485, He put a slide valve on the
intake port and fired its sparkplug from
a high-tension coil. The mixture was
produced in a surface carburetor, and
he put a speed governor on the intake
side. The single-cylinder Benz engine
had 854-cc displacement and delivered
0.67 hp at 250 rpm.

The “car” Benz designed around the
engine was a light three-wheeler with
belt drive, which first ran on the streets
of Mannheim in June 1886. Benz did
not build a four-whealed car until 1891.
It was only after seeing the success of
Peugeot and Panhard & Lewvassor that
Daimler and his assistant, Wilhelm
Maybach, began to think in terms of
complete cars rather than just engines.

Was the automobile invented in
France or Germany? The argument
may never be resclved to the satisfac-
tion of both sides. One thing to bear in
mind is that the car is not one invention
but a mechanical creation composed of
hundreds, if not thousands, of inven-
tions. In truth, we are still inventing the
car, for the car is an ever-changing
assembly of ideas, systems and pans.
In the past 100 years, the French contri-
bution to its advance has been as signif-
icant as that of the Germans. P
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CONSUMER ELECTRONICS/VIDEDO SYSTEMS:
Courses feature state-of-the-art test equipment, the
NTS/HEATH System 3 advanced Color TV set, the
NT5 Compu-Trainer, lessons and current texts.

OTHER PROGRAMS OFFERED: Auto Mechanics,
Air Conditioning/Solar Heating, and Home
Appliances.

Simdared TV Racapdion

NTS training emphasizes
hands-on experience with
the kind of equipment you'll
often find on the job. You
learn by assembling, step-
by-step, equipment that |
meets highest industrial ey |
standards. And, depending _—_-__‘—'——«—-—._..
on the NTS program you select, you can earn up to 30
CELU credits for successiul completion. NTS has taught
industrial skills for over 78 years-a record that has no

equal.
NO OBLIGATION

PECRICAL
SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
Resident and Home-Study Schools

4000 So. Figueroa St., Los Angeles, CA 90037

ROBOTICS!

The leading edge in
electronics technology

Explore exciting new home-study training
programs in electronics-from
microcomputers to robotics-with
equipment you build and keep.

AOBOTICS: NTS has a new training program that
teaches you both analog and digital skills as related
to process and control technology. Start with basic
elements, advance to principles of industrial elec-
tronics, microprocessor troubleshooting skills, then
progress to fundamentals of mechanics and robotic
applications in industry, Learn radio control, fluidic,
pneumatic and servo-mechanisms, as well as com-
puter intarfacing and robotic programming. Your
| course includes training and test equipment as well
i as the fantastic HERO-1 robot. He moves, talks,

| picks up objects. He's programmable, with memory.
& The most exciting training ever afferad in a home
study program.

MICROCOMPUTER
PROGRAMS:

Master Course includes
the NTS/HEATH HNBSA
Microcomputer featuring floppy disc

storage, “smart” video terminal, two ZB0 microprocessors
and 48K RAM memory on board, (expandable), Training
includes computer fundamentals, thorough coverage of
semiconductor devices and digital logic circuits,
microcomputer programming and software. Catalog
describes in detail all equipment furnished, projects, lessons
and texts.

Lisa the all-in cand or M oul and mall e coupan. Indicats the Bakd of your cholce. [One,
oniy pleass.] FREE Al codor catadog will ba sanl fo you by refum mal

r--- T —— — —— — — — — — — — — — —

| NATIONAL TECHNICAL SCHOOLS Drept.201-124
4000 South Figuerca Street, Los Angeles, CA 90037 |

Please send FREE color catalog on course checked below

|

I O Robotics O Computer Electronics I
|

O Digital Electronics [ Video Servicing I

| O Auto Mechanics O Home Appliances |

: O Alr Conditioning/Solar Heating I

I Mame Age I

| Address Apl l

| City Stabe I

Zip Coda Piuosnas | ] —— — I

|

l 0O Check if interested in G.1. information.
O Check if interested ONLY in classroom training in Los Angeles

— —— — ——— —— — —— — — — — — ——

L



THE RIGHT ANTENNA

(Continued from page B9)

vice takes a weak signal and boosts it
electronically. The amplifier may be
installed either at the front end of the
antenna lead or at the end of the cable
where it connects to the TV set.

Satellite reception
There's an interesting phenomenon

going on in this country—satellite tele-
vision. Nearly a million satellite dishes

ara now in place in back yards all
around the Unitad States. By aiming an
antenna at a geostationary Earth satel-
lite, you can receive a great deal of
programming not otherwise available
from your local TV broadcaster. Besides
the various pay TV channels, many of
the major television services transmit
signals to those satellites from a central
site for retransmission to other areas of
the country.

The optimum antenna for this type of
reception is the 3-meter (about 10 feet)

ing. Little more than coating an anten-
na with a corrosion-resistant sub-
stance so an antenna will last long.
Coaxial cable—The wire leading from
the antenna to your set. Enclosed in
plastic, it has a center of copper wire,
an insulation layer and an outer layer
of copper braid for ground. It is weath-
arproof and efficient. Impedance rat-
ing usually is 756 ohms.
Gain—The ability of an antenna sys-
tem to increase the strength of an
incoming signal. It is measured in
decibels. Every 3 dB increase in gain
translates to a doubling of received
signal strength. The higher the gain of
by the way, are sometimes inflated in
manufacturer's specifications. Look to
see that gain figures all are compared
to the same standard, usually a verti-
cal antenna. Failing that, see what
mileage from the transmitter is esti-
mated.
Impedance—NMeasured in chms, this
is a measur® of system efficiency. All
must be

well with a receiver that requires a 75-
ohm antenna output.

Matching—Also called impedance
matching, this ensures that all parts of
the system are balanced and work

I 26
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stereo sound. At worst, one signal can
cancel out another and blank out the
Reflecion—Radio signals  which
bounce off objects such as buildings or
mountains are said to be reflacted.

about 15 miles at sea level. You re-
ceive them on channels 14-83 on your
set. Improve UHF reception by using a
ad as high as possible.
VHF—Very-high frequency TV sig-
nals, They travel farther than UFH—
about 30 to 50 miles at sea level. You
receive them on your set via channeals
2-13.
VSWR—This is the Voltage Standing
Wave Ratio, another measure of sys-
tem efficiency. The lowar the VSWR
the better. Most antennas should be
below 1.5t 1.

The satellite dish picks up many channeis.

dish. It looks much like the traditional
radar antenna, and is, in fact, much like
it. At the center of the dish, located at
the prime focal point, is what is known
as an LNA or low-noise amplifier. This
picks up the minuscule amount of satel-
lite signal actually reaching Earth, and
boosts it before sending it on to the
satellite TV receiver and TV set located
indoors. A satellite receiver looks much
like a regular stereo receiver. [t lets you
tune in on a satellite transmission, then
relays the audio and video information
to your TV,

The reason the LNA is called “low
noise™ is because it relays the signal
with little distortion, so that the receiver
and television set get all the signal
possible. A satellite antenna also re-
quires a very specialized, low-loss type
of connector cable and precise place-
ment to perform well, Although install-
it-yourself kits are available, many pec-
ple hire a professional surveyor to site
the dish properly in relation to the
satellite positions.

{Please turn to page 128)
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Body Solder: The Permanent Panel Repair
Body solder makes a permanent professional-quality repair that
won't crack, lift, or shrink. Easy to apply with a houschold propane
torch and can be shaped to any contour. Great on patch panels, seams,
and edge work. Accepts paint just like sheermetal. Far more durable
than synthetic fillers. The craftsman’s method still used 1oday by the
best body shops, restorers — even by auto manufacturers. The com-
plete kit includes four Y2 1b, stcks body solder, 2 paddles, 1 b, tallow,
Y2 Ib. tinning butter, 14" body file with holder, and FREE instruction
book **Auto Body Solder' containing 50 pages, with over 50 illustra-
tioms (the most complete source of body solder techniques available!),
#6730 Home Craftsman Body Solder Kit §58.00
H6400 Extra Sticks 30-70 Body Solder Y lb. .........._ % 350 ea.

The Sure Way to Kill Rust.

Eastwood's Sandblaster.
When rust cuts deep, the only way to get it
out completely is with a sandblaster. With
thousands sold, our sandblaster is ficld-
proven and cost-effective. This toal will len
you do the jobs you once had athers do: Dis-
pose of rust, scale, paint and corrosion in
d inutes.
1 Jim . The Eastwood professional sandblaster
U Mo Rt package includes cflur all-metal, power gun
{=ame as used on our larger units), ten-foot hose, 147 pickup tube, spare
nozele and detailed instructions. Just hook up to a one H.P. compressor,
insert the pickup tube into dry sand or other abrasive and you're ready to
go. The blaster™s suction head draws abrasive casily, No surging. No
skipping.

Three operations in one: Sandblaster, liquid blaster, air gun. With
degreasing solutions, vou can use it to remove buildup on engines and
pars. Also get a high-velocity flow of air to dry or clean parts. All spare
parts are available through our catalog

#8532 Sandblast Gun .....

OPTIONAL: Sandblast hn-ud w:th r:p]lcclhlr Irm -
#9536 Sandblast hood and lens

Flangers Make Patch Pantls Fit Flush

{. Featured

$30.95

ﬁo“?
(_,F'-

Just adjust tool to metal thickness, flange repmir area and I.agr n
parch panel. Your weld will be flush with body metal, which minimizes
grinding and uses less filler, Works in tight areas 1o make sharp curves,
Reguires little effort for p-:rtm ﬂ:ngn

HG6286 Panel Flanger . i $29.95

Eastwood Nibbler Cuts Body Metal Fast

Our nibbler cuts straight

lines, curves—any shape you
need. Leaves a (lit, no distor-
tion, burr-free finish. Uses less
éffort than ordinary snips
Chromed steel construction with —
cushioned vinyl grips. Cutting
jaws made of heat-treated ool steel, Will cut up to 18 gauge siecl and
16 gauge sluminum. Jaws replace EiSIl} after lrmg, hard use.

BE281 MNibbler . s

HE2R4 2 Rnpll-:cm-tm Elld'h i

. §28.95
.8 995 © 1984 The Eavtwoed Company

Autobody Repair Shop

?“ﬁi‘ab

‘ Spot Weld Perfectly In Just 6 Seconds

IWELD FROM ONE SIDE

@ y.al“'ﬁlnd

e
|.I.| Sy
= .ﬂh 5 O ' =
J g
i ARC FUSES METAL

gurett
MAKE FAST DISTORTION FREE WELDS
Spot welding hes some distinct advantages. It's very fast - 2 few
seconds for a sound weld. Because the hearis confined toa small area (the
4" dia. electrode] it avoids warpage or distortion. Allows for sccurate
control that lets yvou make consistently uniform welds.

EASY TO USE - EVEN FOR BEGINNERS

Become & proin just 8 few minutes. Hook it to the electrode holder of
your arc welder (ser a1 50 amps) and ground to car body, Just pull back
the trigger to retract electrode, line up weld point and press head against
the metal. Meral must be free of paint, rust or grease. Release the trigger
and allow the electrode to contact the metal and glow for 1-2 seconds.
Then rase the elecerode with the trigger and allow an arc to form a molten
puddle of metal (always use welding goggles or shield). Each weld takes
about 5- & seconds, Automotive manufacturers used spot welds to build
your car and you can restore it with the same authentic technique.

i

CONVERTS AN ARC WELDER TO A SPOT WELDER

It welds any steel between 18-26 gauge. (Auto body steel metal is
berween 18 and 22 gauge). Ideal for welding replacement panels, floors,
brackets, clips, brices, channels, etc. Welds from one side so it can even
do blind panels that ordinarily can't be spot welded. Comes with two
pressure heads — four prong for contral on flat areas and two prong for
reaching into edge and recess work, Proper replacement electrodes avail-
gble through Eastwood. Gun comes complete with connection wire,
spare electrode, 2 pressure heads and complete instructions.

#4355 Spot Weld Gun ..... §$32.95
IulilPukngcnl'mrxm:!enmdcs e T s e N
4367 Welding Goggles .o ovvvvvvvorrnnnns $6.95

TO ORDER CALL TOLL FREE

In Penn

1 0 1 '800-345' l l 78 {215) 6444412

ﬁc'li

30 DAY MONEY BACK GUARANTEE

— —— — — — S—

Code COOTPMCY

Itcm{n] ¥

_ Itemis) 8
— leemis) #
Item(s) &

WA R On A

__ lremis) #

F:ching and Guaranteed Delivery Charge if your order is:
SO0 e N0 - 5150 MO0 g0 4000 - 54 40 %000 o 7500 - 54,00

MOl e W00 - S19 .00 o 000 - S TVLO1 and g - &8 %0 ’ 5
5200 ]

0 Check Enclosed. TOTAL §

OYISA DO MasterCard O €00 (Add 52.00)

L redir Exjsiratian
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L —
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EASTWOOD COMPANY (PA remidear) add 8% sules fax)
147 Pennsylvanin Ave., Box 206, Malvern, PA. 19355 (215) 644-4412
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| O Send me your bd-page catalog —
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SAVE

™ us. quarr 0.0 U7 ||

RISLONE REPLACES
A QUART OF OIL
AT CHANGE TIME

or when you're down a quart

RISLOME may coal a few cenis more ihan
mofor oil additives in small cans, but remem-
ber — RISLOMNE is a big QUART yeliow, red
and black can and saves the cost of & quar
of your ragular molor oll, foo.

For aver 50 years, AISLOME has been usod
by miltions of motorists to remove gum, sludge
and vamish from their car's engines. These
performance robbing deposits shorten the life
of engines and make it cost more o ocperale
them. RISLOMNE keeps engines clean and &
clean engine starts easier, muns beter and
lasts longer.

Gel RISLOME today at dizcount storea, retall
auto chains and paris stores everywhare.

FREE: 32 page LUBE TIPS
bogklet. Information, ideas
and discussion about prob-
lems, parformance and lubri-
cation. Sand salf-addressed,
stampead envelope 4% x 8%
or larger,

THE SHALER CO.

‘Waupun, W1 53863
In Ganada: Warren Packagi

Co., Lid.
Soarborough, Ontario,

4G2
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THE RIGHT ANTENNA

(Comtinued from page [26)

Indoor FM reception

Because of the transmission charac-
teristics in the VHF portion of the
spectrum where FM radio stations are
located (between channels 6 and 7),
specialized antennas are needed. These
antennas must help overcome multi-
path losses, reflections and polarization
changes.

Multipath losses occur because VHF
signals tend to bounce around. They are
affected by such things as trees and
buildings, and two or more signals may
arrive at an antenna at the same time
and confuse the FM receiver. The result
is fuzzy sound. The antenna you want is
ona that will latch onto and hold the
strongest signal, while rejecting multi-
path signals.

Anocther reason why weak FM broad-
cast signals have a fading in-and-out
quality is that the antenna also must
handle signals which are coming to it at
many angles. This is called a polariza-
tion problem. For the indoor listener,
perhaps the best antenna would ba the
directional type. It offers you the chance
to fine-tune for strongest reception.
Another alternative is the simple two-
slement dipole antenna. Available from
any electronics shop and included with
many FM receivers, this is the basic
directional antenna. Turning it should
clean up reception.

Another good altermnative is a version
of an old radio favorite, the minicurtain
antenna. This type of antenna offers
more receiving area than other types of
indoor FM receiving antennas. It has
two bow ties which serve to focalize
received signals, and looks much like a
cake rack with bow ties attached.

Outdoor FM reception

FM receivers and antennas must deal
with tricky signal characteristics, and
it's wise to use a beam-type of antenna.
These offer great sensitivity and the
ability to pull in a strong signal from a
mishmash of radic waves.

Because the FM frequency is VHF,

it's quite possible to have as many as
saven or more elements on an outdoor
FM antenna. This means it will be
successful at pulling in distant signals.
But, as more elements are added to the

FM reception is best with an outdoor beam.

beam, the narrower its aim becomes.
Thus, you will find that with only a little
misaiming, the signal you had hoped to
find has disappeared to be replaced by
another. It will require re-aiming this
antenna to get the signal back.

You will need some sort of rotator
mechanism to change antenna direction
from indoors, This is especially true if
your favorite stations are located on all
points of thé compass. Rotators, me-
chanical or electrical, can be expensive.
Instead, supplement your permanently
oriented outdoor antenna with an in-
door model you can fine-tune.

AM broadcast band

In the winter, because of certain
atmospheric conditions, it's sometimes
possible to hear AM stations thousands
of miles away. The best way to do this is
with a long wire antenna 30 or 60 feet
long and placed as high and as clear of
obstructions as possible. For the apart-
ment-bound, the ferrite-bar antenna lo-
cated on the back of most hi-fi receivers
should improve reception when rotated.

Although AM signals carry over long
distances, sonic fidelity has never baen
considered important because wvoices
and music are transmitted monoaurally.
Now that more AM stations are switch-
ing over to stereo broadcasts, a good
antenna coupled to an AM stereo re-
ceiver will enhance your music listening
pleasure,

5
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PLANS

FURNITURE
AND CRAFTS

Barn/Garden Shed Our well-designed yard
building provides handsome storage for
‘_l.-'ﬂ.rd toals, hand tools, power equipment,
fard(-nin supplies and a gardening center
or the whole amily. It also has an upstairs
loft! Dim.: 12 x 16 ft. Plans, instruction man
ual & material list. (1 plan: PL-1278-510.50)
(2 plans: PL-127BA—517.50)

For MNostalgia Buffs: A Roll Top Desk You
Can Build Back in the era of the trolley car
and Model-T, the roll top desk was popular
in both home and office. Today it"s a cher-

ished antique. Build one yourself in fine
cherry and you can own and take great pride
in this charming heirloom. You build it as
bwo separate units, a base and a roll top
Mans and material list are included
(PL-1736—53.95)

PM’s Computer Home Workstation— This
three-piece desk keeps everything neat and
gives vou plenty of room to work. This is for
a state-of-the-art home computer system,
An efficient work station vou cannot buy, it
can blend with your home decor and, it is
more advanced than any office workstation
vou've seen. Plans and material list. (PL-
1828—56.95)

i e N
Desk—For Home/Office Electronics—
Here are plans for building the desk and
ma h.'hil'ig kcase storage cabinets for vour
electromically  equipped  up-to-date  home
office. Both pieces are q‘.iTt’El"'l," designed to
meet vour needs, Plans and material lise,
{PL-1818—55.95)

Model 55 United States— The glorious, rec-
ord breaking flagship of the LS. Merchant
Marine. Though now retired at Morfolk,
VA, no passenger ship has ever approached
her top speed. The professional quality
model is described in detail on 3 full size
blueprints. Over 2 ft. long of wood and
meetal, (PL-1200—510.00)

Send your name and address with
check or money order payable to
POPULAR MECHANICS. Mail to:
Popular Mechanics, Box 1014 Radio
City Station, New York, N.Y. 10101

Model Steam Tractor— Challenge of a life-
time! The famous .1 Chase threshing ma-
chine steam tractor, 16 separate rla ns sheets
plus instruction booklet. The finest detail
work. Stacks firewood but bums alcohol, 9
separate gears in the transmassion alone,
What a thrill to see it huffing and puffing
under its own power. (PL-1272—512.00)

Glass-Doored Display Cabinet of solid cak
in Mediterranean style. Can serve many
rUr]-'mi's. SHOW OFF YOUR GUNS; has
ocking storage for ammo. Or, fitted with
shelves, it makes a fine trophy, knicknack or
china cupboard. (FL-1720—54.95)

Home Appliance Repair Manual Provides
shep-by-step repairs for more than 50 dif-
ferent kinds of appliances. More than 800
closeup photographs, 200 diagrams and
charts. Lists appliance part s upp'fiers‘. Cives
a basic instruction o electricity and instruc-
Hons for upi*rat'in ¢ electnical testing oy uip-
ment. [llus, Explicit instructions explain
how to correct most problems and tell vou
whan to stop and get professional help. (B-
1752—523.00)

Truck air Man- S M
ual Goth Edition) [ ILaparhel
Owver 2E models  E—1_—

of trucks, vans & 4- ; =

wheel  drives— BT
1974-14983 2000 . -

cutaway  pictures, EEEER

1,50 pages of step [

bv-step, easy o -

follow repair in- =

structions. A com- [
{:llﬂr reference  —

wk, Includes all popular makes of frucks
and utility vehicles, plus the new mini trucks.
(B-1503—527.50)

n

raised design of this king-size sleeper com-
bines the ook of luxury with down-to-carth
practicality. Roll-out under-bed drawers
turn waste space into useful storage. Mov-
able night tables hook on side rails. Also
included in plans s single-size version.
Both take stock-size mattresses. (PL-1713,
%7.95)




HIGH-TECH SKIS
(Continued from page 81)

designed to stand up to corrosive chem-
icals.

The first fiberglass skis were laid up
wet, the way you'd build a glass boat
hull, and most are still built that way, At
the K2 factory on Vashon Island, Wash.,
strips of fiberglass cloth are wrapped
around a core of polyurethane foam.
The epoxy resin is squeegeed into the
cloth and the assembly is then placed in
a mold and cured for 20 minutes at
about 300° F. in an cil-heated press.
Phillip and Steven Mahre, the twins
from nearby Yakima, Wash., won their
gold and silver medals at the Sarajevo
Olyrpics on skis made this way.

In Reno, Nev., Hub Zemke still builds
Hexcel skis using a more sophisticated
material: pre-impregnated fiberglass.
“Because the manufacturer of the fiber-
glass puts the epoxy adhesive into the
cloth, you have a lot more control over
the final product,” Zemke says. "Wa
know exactly the proportion of resin to
glass fiber in every sheet we use.”

Prepreg glass is more difficult to
work with becausa it must be cut with a
knife instead of sawn to shape, and the
heat generated by a saw blade flash-
cures the edge of the sheet. Also, it is
molded at a higher temperature than

wet-process glass. That's why Hexcel
uses an aluminum honeycomb core.
Until recently, no structural foams were
available that would stand up to the
molding temperatures that are required
by prepreg glass. Zemke also makes
aircraft parts in his factory, using the
same materials.

At the other end of the country, in
Middletown, Conn., a division of the
Olin Corp. makes fiberglass skis of
prapreg and pre-cured glass. Pre-cured
fiberglass comes in flat, hard sheets,
and it's simply cut to shape and lami-
nated to a foam or wood core. A new
model, the Olin Ultra, is further rein-
forced with Kevlar and graphite fibers.

Damping vibration

"It takes very little graphite fiber to
make a ski much too stiff for the aver-
age skier to handle,” says Olin product
development engineer Ed Pilpel. "“"We
use just two slim rods of graphite inlaid
into the wooden core, and we use it not
so much for strength as for its vibration-
al characteristics. If you select several
different structural materials, each with
its own harmonics, then each layer of
the structure will vibrate at a different
frequency, and they tend to damp each
other. You won't find the ski chattering
and vibrating uncontrollably at some
given speed.”

French ski makers have recently done
some interesting work in vibration con-
trol. Rossignol, the world's largest ski
maker, began researching wibration
patterns six years ago. “We felt that
damping vibration throughout the ski
made it feel lifeless and slow,” says
chief sngineer Maurice Woehrle. ""'We
wanted to reduce only certain, very
specific vibration ies, and it
was very difficult to do.” Rossignol
looked to the aerospace business for
help, and found that French helicopter
manufacturers had solved similar prob-
lems in rotor blade design.

Today, Rossignol's high-performance
and racing skis contain a vibration ab-
sorbing system which looks like a strip
of tire cord. Thin steel cables are emi-
bedded in a 10-inch rubber strip, inlaid
into the ski's core. As the ski vibrates,
some of its mechanical energy is lost in
heat buildup in the rubber strip.

Woehrle's lab found that placing the
VAS strip in the forebody of a slalom
gki, designed to carve short, slow turns
on ice, helped reduce high frequency
vibration and improved racing times.
Placing two strips in the tip and midsec-
tion of a giant slalom ski, designed for
carving long, fast turns, reduced lower
frequency vibration and improved sta-
bility at higher speeds.

One of Rossignol's subsidiaries, the

PAY ONLY $949.95
FOR THIS COMPLETE
SATELLITE SYSTEM
BY DOING YOUR OWN INSTALLATION

THE WORLD'S FIRST COMPLETE SATELLITE
SYSTEM MANUFACTURED FOR THE
DO-IT-YOURSELFER

There is no need to pay hundreds of dollars more o have
someone else install your satellite system whan you can
obtain professional results with the Valscot system. This
satellite system is totally Integrated and comes with simple,
step-by-step instructions. The Valscol satellite system is not
a kit, it is 100% complete, fully manufactured sateliite
system ready for you to install and enjoy after just a faw
hours hook-up time.

130

TOP QUALITY, STATE OF THE ART

SATELLITESYSTEM

The Valscot satellite system includes the precision Ross 9
foot parabolic antenna (large enough 1o receive from all
17 U.5. satellites), the deluxe Ross raceiver, a polarity con-
trol, and a high power, low noise, LNA. These componants
are manufactured and warranteed for five years by Ross
Electronics, Inc., a leading manufacturer in the sateilite
industry.

STUDIO QUALITY PICTURES DIRECTLY FROM

THE SATELLITES
Mow you can have, right at your fingertips, all of the movies,
sports, news, and music that other's have to pay for through
cable subscription. All of that and much, much more; child-
rens’. adult, religious, ethnic, foreign and public program-
ming. In all over 100 channels of more program variety than
you have ever dreamed of.

TUNEINTO THE FUTURE BY ORDERING YOUR

VALSCOT SATELLITE SYSTEM NOW
You can join our list of satisfied customers by calling or
mailing in your order, or send $1.00 and receive our new
brochure and catalog.

Call or mail all orders in to:

Valscot Enterprises

1-816-527-53960
P.O.Box O
Red Bluff, CA 96080

H
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Dynastar factory, found another way to
control similar vibration. A vibration-
damping cartridge is inserted through
the tip of each of the company’s racing
skis. Inside the cartridge is a lead
weight coated with a low-friction nylon
material and sandwiched between a
pair of foam donuts. As the ski vibrates,
the inertia of the weight tends to hold it
steady, and vibrational energy is ab-
sorbed in the cushioning donuts.

At Dynamic, another French factory,
the slalom ski is damped with graphite
fiber, similar to Olin's uses. For a new
fast recreational ski, Dynamic engi-
neers wanted to eliminate the expen-
sive wood core, but needed to preserve
the springy action that wood provides.
They designed a foam core containing
two hollow polycarbonate tubes. The
tubes act as springs, making the ski
highly resilient.

Another company building hollow-
core skis is the Swiss Authier factory,
another Rossignol subsidiary. In the
United States, Authier skis are sold
under the Lange brand. The factory
uses a molding system devised by engi-
neer Willy Haldemann. A plastic tube is
wrapped with a blend of fiberglass and
graphite fiber, and dipped in resin.
After it's placed in the mold, the tube is
inflated, and then cured. The result is a
light, hollow structure.
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WORKMATE.

(1.7.1/ 8 THE EXTRA PAIR OF HANDS.

£ With rebates on WORKMATE® Wark Centers, The

Extra Pair of Hands, now’s the best time to buy one
Or give one. And let Workmate Products help you

hold onto a few extra dollars

Get $10 back on the
Workmate 400, 300 and 200
And $5 back on the
Workmate 100, Bench Tops
and Quick Vise

Or if that doesn't grab you, try
the new Workmate 85 at an
even lower price. And it even
has a £5 rebate

And remember, people always
appreciate it when you give
them a hand. Or a pair. So pick

New Workmate 85

up The Extra Pair of Hands for someone else this holiday.
Or drop a hint for yourself, Because with rebates and
new low prices, there's no better time for the present

In Austria, downhill racing is the

national sport, and major factories like
Atomic, Fisher and Kastle have invest-
ed millions of dollars learning how to
make skis glide faster. During the
1960s, experiments showed that forc-
ing air under the basae of the ski could
improve glide speed, because air is 100
times less viscous than the microscopic
sheet of meltwater that forms under a
ski base. Until they were outlawed as
unsafe, ski factories even tried building
airscoops on the tops of their skis to
force air through pores in the base.

Ski structure

Today, glide is regarded as a function
of ski vibration and ski base texture,
which engineers refer to as structure.
Vary fast skis, such as the Atomic speed
skis on which Franz Weber holds the
world speed record at 129 mph, are
engineered to vibrate at a constant high
frequency, but at low amplitude. This
vibration serves to break up surface
tension in the water layer under the
base.

Sanding the base to create micro-
scopic longitudinal striations has also
been found to improve the air mix
under the base. Since snow is a very
abrasive material, it tends to smooth
out the striations after a number of high
speed runs. Ski designers counter this

Workmate” The extra pair of hands

Black & Decker.

by using very demse, tough polyethyl-

ena plastics as a base material. Molecu-
lar weights for these plastics go as high
as 8 million, and high melting tempera-
tures mean they can't be extruded into
sheets. Instead, pellets of high-density
polyethylene are compressed or sin-
tered into blocks, and sheets are literal-
ly carved off the edge of the block.

The Austrian ski factories grew from
woodworking shops rather than from
the imaginations of aerospace engi-
neers. But, even in Austria, there's
been a lively exchange of technology
with other industries. Fischer, Austria’s
largest ski maker, builds laminated fi-
berglass structural posts for the Airbus
commercial jet, using technology it de-
veloped for skis. And, recently, it has
adopted a vacuum-laminating system
from the electronics industry. Instead of
coating ski parts with adhesives, and
then assembling them in a mold, Fi-
scher now builds some skis by putting
the parts in a mold dry, then evacuating
the airtight mold. Resin introduced at
one and of the mold is drawn by the
hard vacuum through the ski's struc-
ture, providing a strong, consistent
bond.

So we're to the point where ski
design and construction is at the lead-
ing edge of today’'s—and tomorrow’s—
materials technology.




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

Milds Kings, 11 mg. “tar”, 0 .8 mg. nicotine;
Filter Kings, 17 mg. “tar”, 1.1mg. nicotine
av. per cigarette, FTC Report Mar, '84.
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CHAINSAW,

LAWNMOWER AND
SMALL ENGINE PARTS

Top Quality Parts
at Discount Prices

L)

Culting
Leangth
102"
134"
1516
170
29"-24"

by Chaeck,

BUY 2 CHAIN LOOPS AND
GET 1 FREE!
For 3 Saw

Chain Loops
Pay Only

SAVE

$10.75
$12.25
$15.95
$17.95
5$20.95

$21.50
$24 .50
$31.80
$35.90
541.90

T am.-5pm., Pacific Tirme, Mon.- Fri
C.0.0. and Charge Cand arders only

SEND FOR OUR
FREE 32 PAGE CATALOG

Pius 8 Special Sale Issues

Tall us the make, modal and age of your saw, cul:
ting lmngth of bar, and number of drive Hnks in
your chain. &dd $2.50 Postage and Handling. Pay
Masztercard, Viss, C.O.D. or Money
Ordar. CA, PA & FL resddenis plosss sdd sales e
MAIL YOUR ORDER TO:

PO Box 15120, Dept POM-12, Sacto., CA 95851

OR CALL TOLL FREE
1-800-824-8521
IN CA CALL 1-800-952-5535

SOVIET RACING

{Continued from page 87}

cylinder sleeves into a Lada block and
use four pistons from a 500-cc Jawa
speadway motorcycle.

Competitors commonly season their
racing engines in stock-looking Lada
sedans, resulting in a socialist version
of "Smokey And The Bandit.” Only a
few of these hot rods have ever been
stopped by the militia during banzai
runs from the Dnepr River to racetracks
in the Georgian Republic or on the
Baltic Sea. Racing drivers have similar
inclinations the world over!

There are also racing classes for 1.3-
and 1.6-liter stock cars, plus the Falcon-
like 2.5-liter Volga sedans.

Soviet circuits

Until recently, most race tracks have
been closed-off public highways or park
roads in places like the Byelorussian
capital of Minsk, the Lithuanian city of
Kaunas and the Estonian capital of
Tallinn. In Leningrad, a true street
circuit ran around Kirov Stadium.

The first permanent circuit was built
in 1965 in a park in the Latvian capital
of Riga. Two more have since been
erected in Kiev and Thilisi. Tracks are
under construction in Minsk, Kaunas
and within walking distance of my
home in Tallinn. With this new con-

:&sang. Is the Soviet squivalent of a
stocker. Engine is a 2.5-liter Four.
struction, automobile road racing is
coming to an end in the U.5.5.R., but
motorcycle races will continue on the
roads.

The Soviet racing season lasts for six
months, from April to September, and
includes three rounds in the USSR,
Championship, five races in the social-
ist countries’ Friendship Cup and some
regional racing in the spring and fall,

Getting equipment

Although the racers are amateurs
who spand some of their own money on
their cars and equipment, the Soviet
government lends support that Westam
racers would envy. Travel expenses,
hotel bills and meals are paid for by
state-sponsored sports clubs. Teams
are supplied with racing cars, trans-
porters, spares, tools, gas and oil.

Racing tires are distributed by the
Central Auto Club of the USSR
(Goodyears, Dunlops or Michelins to
Formula 3 teams and Russian Prostor or
Czechoslovakian Barum tires to Formu-
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la East competitors. The National Kart-
ing Team gets Bridgestone slicks and
most rally teams are supplied with
Firellis). Since the U.5.5.R. produces
virtually no racing hardware, Castrol
GTX oil, Champion sparkplugs, Britax
safety belts, Bell helmets and other
Western gear is imported.

A driver must pay only for his helmet
and fireproof coveralls—both expen-
sive imports. There are no big prizes for
race winners, and most front-runners
invest a considerable amount of their
own time and money modifying the
standard-issue TARK racers.

Mational Team members get prefer-
ential treatment, as expected, and a few
top men are assigned a permanent
mechanic. But most drivers work on
their own cars, in addition to their
regular jobs, and their pit crews
are volunteers—mechanically inclined
friends and co-workers who come to the
rescue on weekends. [t's commaon to see
a racer and his mechanic taking tums
behind the wheel of their transporter on
the way to a race 1,000 miles from
home. There is an unlimited opportuni-
ty to work oneself 1o near exhaustion
preparing and/or rebuilding a car.

Advertising has just arrived, and no
one is quite sure yet of its purpose or
prospects. The East German film maker
Orwo and the lighting manufacturer
NARNA both sponsor cars in the
Friendship Cup series. Most of the cars
that display product decals, however,
are showing off prized Westem souve-
nirs, not sponsorship money,

Farm system

Most drivers are elected by local
sports clubs, but it's a long climb to the
top, usually through go-karting, Formu-
la Junior and Formula East. Since you
can't drive in Formula Junior without a
legal driving license, most of these
racers are in their early 20s, with the
old pros of Formula 3 in their mid-30s.

It is hoped that the average age of our
racers will drop in the future, due to the
increased number of tracks, race dates
and formula cars. A race driver’s school
is due, and there are many other active
forms of motorsport, including sedan
racing, rallying and rallycross—a wild
mixture of rally driving and motorcross
for modified sedans on short tracks that
are partly paved and partly dirt,

The Togliatti factory (makers of Lada
cars) has announced its first dou-
ble overhead-cam, four-valve cylinder
head, so horsepower and race speeds
should be on the rise, too. Raul Sarap is
planning a Western-style Kevlar and
carbon-fiber monocodque chassis for his
next Estonia model. FISA, the interna-
tional racing body, is interested in ex-
panding its Formula Mondial class both
east and west from Paris. We hope to
get hooked on that, too. o |
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Go ahead’ Really get onganized . . .once and for all,
WORK-SHOPS® heavy duty bins are perfect for
organizing everything from nuts and bolts t batieries
and swilches. You can stack 'em up on the bench or
mount them on a wall (we offer two types of hanging
brackets in our catalog).

Why are we selling these bins at such an unbelievable
low price? Because we've found if we can get some-
one to buy from us just once, odds are good that
they'll get “hooked™ on our unique line of tools and

MAILBAG BUSTER
SPECIAL OFFER
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DEC. 31,1984

hardvware. . . all at super low prices! And wel have him
as a customer for years 1o come.

Of coursa, a3 our 3,000,000 customers already know,
you can always retumn your order for a full refund if
you're dissatisfied in any way.

Just compiete the onder card below. We'll ship your bins
right out {watch how quick we arel} . . . along with FREE
FREE too,

bin fabels and our big new catiog. .
of course.
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THE LAW AND YOUR CAR

{Continued from page 93)

on), check with the state motor vehicle
bureau.

If you lend your car to someone who
doesn't have a valid driver's license
and he or she has an accdent, can you
be held responsible?

Yes—Ala., Ariz., Calif., Colo., Conn.,
Del., Fla, Ga., Hawaii, Idaho, 111, Ind.,
lowa, Kan., Ky., La., Me., Md., Mass.,
Minn., Miss., Mo., Neb., Nev., N.H.,
NJ., NNM., N.C., N.D., Okla., Ore., Pa.,
R.1L, Tenn., Tex., Utah, Vi., Wash., Wis.

No—S5.D., Va. (if the person lending
the car has no knowledge, he or she is
not at fault), Wyo. (not criminally liable
unless owner has knowledge of lack of a
license).

No definitive answer—Alaska (up
to court), Ark., Mich., Mont., N.Y. (no
provision of vehicle and traffic law
holds the car owner responsible; how-
ever, the owner can be charged by
police with permitting unlicensed oper-
ation and may be sued civilly for
negligence), Ohio (may have fi-
nancial responsibility), 5.C.,

W. Va.

Can you sue if your car is damaged by a
pothole?

Yes—Alaska, Ariz.,, Calif.,, Colo.,
Conn., Fla., Ga., Hawaii, IIl., Iowa, La.,
Me., Md., Mass., Mich., Minn., Neb.,
Nev., NNH., NJ., NM., N.Y,, N.C., N.D.,
Okla., Ore., Pa., Tex.,, Utah, Vi, Va,,
Wash., Wyo.

No—Del., Ind., 5.00., Tenn.

No definitive answer—Ala. (may ap-
peal), Ark., Idaho, Kan., Ky. (may ap-
peal), Miss., Mo., Mont., Ohio, R.I. (may
appeal), 5.C., W. Va., Wis.

Comment—In most states, suit may
be brought against the agency that is
responsible for maintaining the road-
way. The procedure in Ala., Calif, Ey.
and R.I. is to file a claim with the
responsible agency. In Calif., if the
claim is denied, you may sue. There
may be a time limit in your state for
bringing suit or filing a claim. In R.1., for
example, claims must be brought
against the director of the department
of transportation within seven days of
the date of damage.

Can police search your car if they stop
you for a wraffic violation?

136

No—Hawali, Mass.

Comment—The U.5. Suprems Court
has upheld the right of police to search
a vehicle stopped for traffic violations
only if the officer sees contraband lying
in open view or has reasonable cause to
believe contraband is in the wehicle.
Some states contend that police can also
search for evidence if the search is
incidental to the arrest. For example,
they can search for alcohol if the opera-
tor of the vehicle is stopped for driving
while intoxicated.

Can you be held liable if the hood or

Yes—Alaska, Calif., Colo. (unless it's
a manufacturing defect), Del., Fla., Ida-
ho, 1., Ind.., lTowa, Ky., La., Me., Md.,
Mass. (unless it's a manufacturing de-
fect), Miss., Mo., Neb. (if it could be

determined that the owner had

prior knowledge of the de-

fect), Nev., N.D.,

Okla., 5.D.,

> Tenn., Vt.,

f Wash. (liability

would depend

on such factors

as whether the

hood or wheel was

defective or in need

of repair and

whether the own-

er was aware of this

prior 1o the accident), Wyo. (may

be liable if the owner was neqgli-
gent in maintaining the vehicle).

No—N.H. (if, in fact, it was truly an
accident, it is doubtful that the driver
would be cited), Va. (nothing in statutes
to cover this, but ordinarily if there was
nothing wrong with the vehicle prior to
it being driven, the officer would not
issue a violation; however, it's possible
that the insurance company could de-
cide otherwisea).

Maybe yes, maybe no—N.C. (de-
pending on the degree of negligence by
the owner and any contributory negli-
gence by the other driver), R.1. (the laws
of comparative negligence apply; there-
fore, one or both parties could be
deemed responsible for the accidemt
and, therefore, hable).

No definitive answer—Ala., Ark.,
Ariz., Conn., Ga., Hawaii, Kan., Mich.,
Minn., Mont., N.J., N.M., N.Y., Ohio,
Ore., Pa., 5.C., Tex., Utah, W. Va., Wis.

Can your car be registered in a state
other than the one in which you are a
resident?

No—ala., Alaska, Ariz., Calif., Colo.,
Conn., Del., Ga., Hawaii, Idaho, I,
Ind., lowa, Kan., Ky., La., Me,, Md.,
Mich., Minn., Miss., Neb., NNH., N.J.,

7

N.Y., N.C., N.D., Okla., Ore., Pa., R.I.,
S5.D., Tenn., Utah, V., Wash., W. Va.,
Wis., Wyo.

Yes—Ark., Mass., Mont,, Nev.,, N.M.,
Ohio, Va.

No definitive answer—Mo., 5.C.

Comment—Many states cite excep-
tions for military personnel and out-of-
state students. Calif., Hawaii, Kan., Ky.,
Mich. and N.C. permit out-of-state reg-
istration for a limited period varying
from 10 days to one year, or until the
out-of-state registration expires. Fla.,
N.D. and Tex. indicate that registration
is required only by those people who
are employed in the state or those who
have children attending school in the
state.

Suppose you let your car's registration
expire. You park the car legally on the
street in front of your home, and anoth-
er vehicle runs into it. Who's responsi-
ble?

The other vehicle—All states axcept
those noted below.

Vanation—Kan. (the owner of the
parked car must carry liability insur-
ance; if not, his driver's license would
be suspended until he shows proof of
insurahility and an agreement to pay for
damages or a release from the driver
who hit the parked car for the damages
sustained to that car), Mo. {depending
on local parking regulations, which may
or may not permit parking of unregis-
tered vehicles).

No definitive answer—Ark., Mass.,
Mich., Mont., N.H,, Ohio, 5.C.

If you're found guilty of a traffic viola-
tion and believe you're innocent, can
you request a jury trial?

Yes—Ala., Alaska (only for a criminal
offense such as driving while intoxicat-
ed, hit-and-run, reckless driving), Ariz..
Colo. (only for a criminal offense),
Conn. (if fined $100 or more), Del., Ga.,
Hawaii (must request a jury trial at time
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of arraignment), [ll., Ind., (must request
a jury before the trial date), lowa, Kan.,
Me. (only for a major violation), Md.
(can appeal to next higher court; de-
pending on the offense, it could be trial
by jury), Mass., Mich. (if violation is a
misdemeanor), Minn. (when a jail term
may result), Miss., Neb. (only if it's a
moving violation and if jail time is part
of the sentence), N.M., N.C.. N.D.,
Okla., Ore. (only if the offense is a major
traffic violation), R.I. (only if the viola-
tion is criminal in nature), 5.D., Tenn.,
Tex., Utah, Vi., W. Va., Wis. (must
request within 10 days of pleading not

guilty), Wyo.
No—Idaho, Ky. (may appeal), La.,
Nev., N.H. (may appeal), NJ. (may

appeal), N.Y., Ore., Pa. (may appeal),
Wash.

No definitive answer—Ark., Calif.
(the solution would be to attempt an
appeal of the decision), Mo., Mont.,
Ohio, 5.C., Va.

Commeni—If you are cited for a
major traffic violation that could result
in a jail sentence or high fine, it would
be in your best interest to seek advice
before the initial trial from an attorney
familiar with trial and appeal proce-
dures in the state in question.

Can a member of a volunteer fire de-
partment or rescue squad be held re-

sponsible if he or she causes a traffic
accident while rushing to an emergen-
¢y in his or her own car?

Yoo —Ala., Alasgka, Ariz., Calif,
Conn., Del., Fla., Ga., ldaho, I, Ind.,
lowa, Kan., La., Me., Md., Mass., Miss.,
Nev., N.H., N.J., N.D., Okla., Ore., 5.D.,
Tenn., Utah, Vt., Va., Wash., Wyo.

No—Hawaii (law provides excep-
tions when an emergency vehicle uses
authorized audible and wisual signals),
Neb. (as long as the vehicle responding
to the emergency has authorized lights
and sirens operating, it has the right of
way), N.M. (not if the wvehicle has an
emergency equipment permit, is outfit-
ted with authorized signals and follows
the rules and regulations required of an
emergency wvehicle), N.Y. (not if the
driver was not willfully negligent), R.1

{such a driver has the right of way in an
emergency; however, he or she may be |
held liable in a civil action if there is °

negligence).

No definitive answer—Ark., Colo.,
Ky.. Mich., Minn., Mo., Mont., N.C,,
Ohio, Pa., 5.C., Tex., W. Va., Wis.

If your car is stolen and invelved in a
hit-and-run accident, can you be hald
responsible?

No—aAll states except those noted
below. Most states claim you would not
have responsibility as long as you re-

ported the car stolen and/or made a
reasonable effort to prevent the theft. A

question of negligence on your part
could arise if you left the keys in the

ignition.
No definitive answer—Ark., Conn.,

Fla., Kan., Mich., Minn., Miss., Mont.,
Ohio, Ore., Pa., 5.C., W. Va.
Comment—Many cases seem to rest
on whether the car was left unattended
with the key in the ignition. Calif., N.C.
and Utah say that the owner of the car
cannot be held criminally responsible,
but eould have civil or financial respon-
sibility. (2.1

BETTER THAN
CYCLING, JOGGING AND
EVEN SWIMMING.

FITNESS EXPERTS AGREE

Thtem’ahlcspurtnl:mssmu.uh-y
skiing is cited by leading physiologists
as the most perfect form of aerobic exercise.
Its rhythmic total body motion uniformly
exercises more muscles than other forms of
mrcisemditx-smm%mssmu&e?m
jod in or damage. NordicTrack lets
gtﬂtthﬁme fitness b bene
year round in the convenie your home.
Nmﬂ:dn'an:kmmmsbmnmuihmr
weather, chance of injury, etc. Very effective
for weight control.

More Complete Than Running
Adds arm and shoulder exercise. Jarless—
duﬁn'ti.ruumthn}uium
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“L’S?w‘"“"ammﬂﬂ“
m r necessary
for fitness, seem easier because
more share the exercise.

Even Better Than
mh:l:d , the water supports -
the yalhmngmapr muscles to
The stand up NordicTrack
exercises the leg muscles much more

¥
Features
Simple motorless mechanism. Independent-
ly adj arm and leg resistances.

CROSS COUNTRY SKIING BEST EXERCISE

Speedometer, odometer included. Pulse-
meter optional. Red oak frame for quiet
operation and fine furniture
Pelvic pad provides user stal

Donhnmtyfmmsmiemsmdn Motion and
resistances are same as in real skiing.

# Fits in your home or
office
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117 storage area

Two year warranfy, 30 day trial «
period Call or Wiite for Free
Brochure.

TOLL FREE—

1-800-328-5888
Minnesota 612-448-6987

P51 124-PM Calumbin Courr, Chaska, MN 55318

/ Nordicrack /

The Jarless Total Body Exerciser
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Within 30 Days — or Less

You Can Have Your Own Business. ..

. .And Pocket More Money In A Day

han Most People Earn In A Week!
How? Easy. It's Not Hard At All When You Own A
CASI Computer Portrait System

A sura winner that combines 3 of

today's hottest trends ... video,
computers and instant pictures . . .
plus the know-how and guarantees
of Texas Instruments, Panasonic
and CASl. An all cash business.
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MNo stress.
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ly print it with a computer. It's so push-button simple, a child can run it. Bul the profits aren'l
kid stuff. The CASI |s portable, sets up in 30 minutes or less, anytime, anywhere. The world
is your territory. There are thousands of locations waiting to be filled . . . plus tremen-
dous mall order application.

Call Today Toll Free 1-800-221-7660 or Call Collect (212) 929-8355EXT: L-194
=— CASI™ Computer Amusement Systems, Inc. 95 Morton St. N.Y., N.Y. 10!.'114
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15 NEW KIT PLANES

{Continued from page 92)

reproductions and will sell as kits for
£6.,995 each.

With the 3/4-scale JN-4 Jenny intro-
duced earlier (page 96, Jan. "84), you
now have a total of half a dozen World
War I replicas to choose from. And
these are just the beginning. Other
authentic reproductions of vintage war-
planes in uitralight form are already
being planned by several makers. Ac-
cording to some rumaors, these may
even include ultralight versions of leg-
endary World War 1I fighters.

From economy to luxury

For economy flying. it's hard to beat
the Fisher FP-303, a little low-wing
monoplane that sells as a kit, with
engine, for just £2,798—one of the
lowest cost ultralights you can buy.

For those looking for & bit more
luwury, there's the Solo, one of the most
sophisticated of the new models. A
high-wing, enclosed-cabin monoplane,
it offers an all-composite airframe, said
to be the first in the ultralight field.
Among its many advanced design fea-
tures are dynamically balanced contral
surfaces to reduce stick forces and
wings that fold flush against the fuse-
lage for easy storing and trailering. It
also has a fully instrumented cockpit
with a true aircraft-style control yoke, a
steerable nose wheel, brakes and a
built-in ballistic parachute. Its price is
expected to be around $15,000.

Most exotic ultralight?

What may be the ultimate ultralight
is the Trident T3, a wildly futuristic
design based on a serious concept cur-
rently under study by the Navy, NASA
and Rockwell International for possible
application to huge commercial jet-
liners (see Funny Wings For Future
Airliners, page 142, Juna "84). Its exotic
shape, known as a joined-wing configu-
ration, consists of two sets of wings, one
sweeping backward from the nose and
the other at the tail where a horizontal
stabilizer would normally be.

Joined together at their tips, the twin,
tandem wings form a rigid, self-bracing
structure that lightens weight and per-
mits the use of thinner airfoils, reducing
drag. The rear wing, unlike a conven-
tional tail, becomes a lifting surface as
well, increasing overall lift and reduc-
ing drag still further.

The arrangement is so afficient, in
fact, that the biggest problem the Tri-
dent’s designers faced was in keeping
speed down to the 63-mph maximum
allowed under FAA rules. The craft has
a 32-foot wingspan, a 25-hp engine
with pusher prop, an electric starter for
easy inflight restarts and a power-off

(Flease m o page 1400
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Now Anyone Can Afford To Fly! Call Toll FREE 1-800-441-7527.

"Build Your Own
Kitplane!” sz

The recent development of inexpensive
homebuilt kitplanes makes it easy for
you to build and fly your own airplane.
Here's where to get all the facts before
you buy and fly. The rest is up to you!

car, you can own & real alrplane—a
kitplane. Yes' Now you can build and
fly your own airplane—from a kit. Manu-
facturers all over the country sell averything
from “no-license-required” ultralights. to
replica fighterplanes
The new book, The ARV (Aircraft Rec-
reational Vehicle) Kilplane Encyclopedia,
1ells you what they're all about. And, o keap
you abreast of latest developments monthly,
Kiiplanes Magazrine iz filled with the facts,
photos, drawings, and descriplions you want
and need most 1o get airborne

F orthe low price of amolorcycle or used

Fiy withou! & license in this ultreligh! kitplane of
the famous Piper Cub. Cruwises 60 mph

Be the envy of all your friends in a replica
P-51 Mustang. Imagine yoursel! zooming
along over the countryside at over 300 mph,
above traffic congestion. Lise an auto engine
and regular gas!

See everything from economical snow-
mobile-engined ultralights, to high per-
formance, suto-engined machines. The
pages of both publications are jam-packed
with the details of all the new planes. All sell
fer a mere fraction of the cost of "factory-
made” airplanes. Many require no special
tools or mechanical ability to assemble.
Most can be folded and stored at home!

Having your own plane will enable you fo
go places and do things you olherwise
couldn't. Fly to the beach for the efternoon
Visit Iriends and relatives who are too far
away by car, Many kitplanes are seaplanes -
fish from your cockpit The ARV Kilplane
Encyclopedia and Kitplane Magazine reveal
models you won't find anywhere else.

Buwild your rephica of the Red Baron's WWI Fokker
Tripiane fighter lor open cockpil excitemant

Many people enjoy local flying., while
others prefer lo go places. Ulitralight kit-
pianes give you recreational flying for one—
tun-filled, local flying. Some of the heavier
kitpianes provide seating for you and up to
three of your friends. Youw'll cruise in fast.
crogs-country transportation, with comfort

-h. =L i

The ARV Kitplane

Encyclopedia and
Kilplane Magazine are not thearetical. They
contain only practical "how-to” information
vou can easily use. Just picture yoursell in
the cockpil of your own plane. as you shove-
in the throttle and takeoff! These authori-

tative, up-to-date publications give you the
intormation you need to make intelligent
decizions. They're designed 1o inspire and
guide you every step of the way. Let them
help you make your flying dreams come
true

New & Used 12 Times
Kitplane Info a Year

Kilplanes Magazine is your monthly hoi-
line to the kitplane industry. Aviation's new-
est magazine brings you construchion details
pitat reporis. and news from the exciting
world of homebuilt aircraft. Learn how the
experts do their best work, Discover how |1
feels to fly the fastest. siowest. biggest. and
smalles! designs. Also features articles on
new matarials and technigues to make kit
bullding easier and more fun. Each 100 page
Issue 15 illustrated in britliant full color, with
pictures and plans

*SPECIAL 28% DISCOUNT*
WHEN YOU ORDER THE NEW ARV
KITPLANE ENCYCLOPEDIA

Get the kilplane news as il happens. Take

advantage of this special introductory,
discount price sale, When you order both
Kitplanes Magazine and The ARV Kitplane
Encyclopedia you pay only $29.95 (a 541.95
value—you save $12.001). Ordered alone
Kitplanes Magazine sells for $24.00/year
(12 issues), while The ARV Kitplane Encyclo-
pedia sells for $17.95. 1 makes sense to order
both and save. Everyone does! As a bonius
you'll also receive 8 FREE copy of the official
Uitralight Raling & Price Guide

NO RISK GUARANTEE—

If, far any reason, you are not 100% delighted
with any of our publications, simply refurn them

within 30 days tor a prompt refund

Buiid your own rephica of the besuliful WWwi P-571
Mustang fighter fram the new kil Power i with a
Ford or Chevy V-8 and go over 300 mph

A lew of the outstanding features of this
massive new Encyclopedia include:
& All the Manufacturers and ALL the ARV
Kitplanes = Complele Specifications, Per-
farmance and Technical Data = Informative
Articles and Pilot Reports ® Replica, Aero-
batic, Canard, Ultralight. Gyrocopter, Racer,
Seaplane, and Military Designs * Two and
Four-Cycle VW and Snowmobile Engined
Designs = Complete FAA Forms to Register
vour Kitplane & 352 |nformation-Packed
Pages * Almost 200 Photos, Drawings.
Charts __and much mora.

A Special Limited First Edition!

L

THE
Aviation Publishers
One Aviation Way, Dept. 227

Lock Box 234, Hum
YES! Plegta riush ma tha oyl
understang Al come under 8 30-day. money-back

Iguaranm? Ordes bath. Everyone does! (A FREE copy of
our Cathlog. ang the Litraighl Rating & Prce Gusido ml

l:r!nr.l.mm‘l wian you ofder both §

I'l SAVE 28%! ORDER BOTH THE BOOK & MAGATINE = I
O §28. 95 (A §41 95 valum  you save 517 001)

li KITPLANES MAGAZINE ONLY I
0 524 D0 Year, US (12 issues) O 248 00/ Year, Foreign
* ARV KITPLANE ENCYCLOFEDIA ONLY
0§17 95 I
Total amouni for llems ordered 5

l.lul orders add posiage and handling
Overseas shipping ($10/lem, airmail) l
TOTAL ENCLOSED FOR ORDER

wn, PA 17036

tliens checked below 1

MHama
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#
O MasterCard O Visn O AmEap Eupires
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Sharpen Saws...

...ALL Garden and shop tools

for home and industry
Get In On The Profits!

fes there's plenty of business waiting
far the man who can professionally
sharpen saws and all types of edge-
cutting tools. SHARP-All does tham all,
and at big profit for you. No inventory is
invalved . .. no selling. You earn a
year-round Cash income and make 90¢
profit out of every doliar #uu fake in.
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With SHARP-ALL It's Easy To Gat Started!

Yau don't need o mvest thousands of ﬁlllr:‘-jtz:f&;l:::: :r
Snanp-All an

Business for yoursall. Low cost v
e to earn axtia Income, o

EXpanence in nealping Bincars s

aed, Complele

the deairs to gat ahead ks all you n

Manual gives clear shep-by-stap m:irur.hlr.-:.:. “::::.-;r‘ﬂ:

n 1o gharpen each paol, whsne 10 Q@

1r::n' And Sharp-Al does the kind of precisson |ob that
fias tirme

brings Customers Dack Hme a s

Thets are NO franchise fees of any kind. m:nf:;nlt b

are the boss .. YOU a8t the hours you wand to work. ..

put the profits in YOUR pockel.

Work sparetime hours or fulltime right at
home, and no expernignce is needed.

Send TODAY for details of our
30-Day FREE Trial Offer!

e _—

r -----------—-----
'Y FOLEY-BELSALY CO. '“““;. 1
) 50408 FIELD BLOG. CBBAY |
Eend for | Y WANSAS CITY, MO. 64111 == 1
aur to i LI YES, please send ma the FREE bookisl Lifefime [[ 1
¥ Y Securty” and full details on your 30-Day Free Trial Fn
loday. Na B Oter | understand there is Mo Obligation and ihat agﬁr' 1
obligation I Mo Salesman will call on me 1
{f compon has bera remoeed, jusl end wi @
poutcard with your mamd Sad addedii to— : HAME _— e —,— — :
AT TR, FOLEY-BELSAW ca. ADORESS i
. BELSRIL 60408 FIELD BLDG. CITY/STATE il N
. =+ KANSAS CITY, MO. 8113 e e gy |

EVERYTHING YOU NEED
TO DO YOUR OWN WELDING

Basic Welding Instructions/Input Cable, Plug &
Receptacle/Welding Accessories/Sample Electrodes
That all comes along with your 225 ampere portable U.L.
listed Lincoln AC-225-S. You can perform a wide variety of
welding, cutting, brazing and hardsurfacing jobs. Plus...the
free “"Weldor's Guide' gives complete step-by-step instruc-
tions. For all the facts, see your local
Lincoln Electric Distributor. Or
send in the coupon for free bulletin,
The Lincoln Electric Company,
Cleveland, Ohio 44117,

The Lincoln Electric Company

Dept. PM-2, Cleveland, Ohio 44117
[1 Send free copy of bulletin E320

15 NEW KIT PLANES
{Continwed from page 138)

glide ratio of 15 to 1, approaching the
performance of a high-lift sailplane. Its
three-axis control surfaces consist of
inboard elevators that also double as
flaps, outboard ailerons and wingtip
rudders. It will sell as a kit of premolded

parts for a price not yet determined.

| Tighter FAA regulations?

The growing sophistication of ultra-
lights is the good news. The bad news is
that their accident record is causing
concern among the FAA and other
safety-minded organizations. In a re-
cent study of 61 fatal crashes by the
National Transportation Safety Board, it
was found that a far greater percentage
were caused by loss of control than by
structural failure, suggesting that pilot
aerror due to inexperience is a significant
factor in ultralight safety—or lack of.

The result is that ultralight fanciers
may svon have their cherished unli-
censed freedom sharply curtailed. The
FAA currently is reviewing its regula-
tions governing ultralights and there's
talk it may eventually require that pro-
spective ultralight pilots go through a
flight training course and pass a profi-
ciency test before being allowed to fly.

And if stricter control dossn’t come
from the federal government, it is al-
most cartain to be imposed at the state
level. Already, four states—Louisiana,
Michigan, Pennsylvania and Wiscon-
sin—make flight training mandatory
and four more states—Idaho, Montana,
Virginia and Washington—actually re-
quire that ultralight pilots be licensed.

So, enjoy the fun while it lasts—but
enjoy it safely. 5]

—_— e

ULTRALIGHT SOURCES

B Boabcst: Robert Baker, BES South Houston, Pig-
ott, Ark. 72454
Buccaneer: High Crafi Aero-Marine Inc., 110
Mingo Trail. Longwood, Fla. 32750
B Clipper: Worldwide Ultralite Industries, 27711
Interstate 10, Katy. Tox 77450,
B Fokker Eindecker: The Airplane Factory Inc.,
711 Brandhwista Ave.. Dayton, Ohio 45424 (info
ck $2).
FP-303: Fisher Flying Products Inc., Rte. 2, Box
282, South Webster, Ohio 45882 (info pack $5)
| e Sportster: Anglin Special Aere Planes Inc.,
Box 2496, B24 Locust 5t., Hendersonwville, N.C.
28739
B Mieuport X1: Graham B. Lee, 8027 Argyll Rd.,
Edmonton, Alberta TGO 4A8,
B Panther: Rotec Engineering Inc., Box 220, Dun-
canville, Tex. 75116 (info pack $5).
B Pony: Tesori Alrcraft Factory, 7219-104 S,

Edmonton, Alberta TGO 4483,

B Quicksitver GT: Eippar Aircraft Inc., 26531
YTnex Rd., Temecula, Calif. 92380 (info pack 34}
B Spad X101, SE-5a and Fokker D-VII: Squadron

| Awiation Inc., Box 23276, Columbus, Ohlo 43223

(info pack $5).
B Solo: American Air Technology, 1280 Bodaga
Ave,, Petaluma, Calif. 84852 (brochure free with
SASE)

Craft floats: Spaulding Craft Inc., 935
Harbor Lake Dr., Box 357, Safety Harbor. Fla.
JIETZ
B Trident T3: Summit Aircraft Corp., Box B84,
Dentom, Tex. 76201.
W Wren: Wren Aviation [nc., 1901 Esst 51s1 50, 5.,
Wichita, Kan, BT216.
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Glulng tl'n:-uuter:tllu completes assembly
of the front frame. Use protective glue
blocks to cushion stile edges from clamp
Jaws. Check the frame for squareness.

Paneis for cabinet ends fit into grooves cut
In inner of ralls and stiles. Check to
make sure that slide in easily before
Joining the end frames with glue.

Groove the inside faces of the cabinet's
front frame to accept the Inner compart-
ment parts. Use a router with a straight
cutter. Guide it on edge of straight board.

OLD-TIME ICEBOX

(Continued from page 103}

different joints, alter the dimensions to
compensate for the changes.

Rip front frame rails and stiles (A, B,
C, D and E) to the specified width. Then
cut each part to length. Cut the mortises
and tenons with a table saw, shaper,
router or by hand. To ensure the frame
fits together with tight glue lines, cut or
sand 'z in. off the end of each tenon.
Seal the end grain on the three rails (C,
D and E) and the center stila (B) with a
1:1 mixture of water and white glue,
Apply the runny mixture to the tenon
ends and shoulders. Allow it to dry
about 15 minutes. Then apply full-
strength glue to the tenon at one end of
the center rail (D) and join it with the
mortise of the center stile (B). Fit a
scrap block with a mortise cut into it
over the unjoined end of D to protect it,
then clamp the parts. Check for square-
ness and allow the glue to set. Join the
upperand lowerrails(C and E) tothe cen-
ter stile. Then add the outer stiles (A).

Cut stiles (H and [) and rails (J and K)
for the end frames. The front stiles (H)
must have a Y4 ¥ Y-in. tongue milled
into the front edge. Cut tenons in the
ends of the rails and cut grooves /s in.
wide and ‘s in. deep into the inner
edges of all end frame parts. The rear
stiles are rabbetted to receive the back.
Also cut mortises for the splines in
these pieces. Cut end panels (L) from

POPULAR MECHANICS » DECEMBER 1984

glued into front frame and ends. add the
back ralls. Clamp them as shown above,
Splines will be driven into the mortises,

lfa=in. plywood with veneer that match-
es the solid stock. Dry-assemble the end
frames without the panels and round
over the inside edges with a Ye-in.-
radius rounding-over hit. Stop the cuts
at a uniform distance, say *s in., from
each corner. Finish-sand all end parts
before glue assembly.

Follow the same gluing procedure as
described for the front frame.

Parts for the inner compartments of
the icebox (P, GQ, R, T and U) are cut
from /=in. fir plvwood. Face the front of
the adjustable shelf (R) with solid edg-
ing (S). Bore “s-in.-dia. holes ®ein.
deep for adjustable shelf pins in the
divider. Prepare a solid cak strip (MM)
and fasten it to the inside of the large
compartment end since the 'Ys-in. panel
is too thin to accommodate a shelf pin,

The divider (H), bottom (T) and top
(U} must all have dadoes /z in. wide by
Vs in. deep. Cut a panel for the back (Q)
from "/z-in. plywood and the upper and
lower back rails (M and N) from solid
stock. Habbet the back rails to accept
the back panel. Cut grooves in the ends
of the rails so they can be joined to the
end frames with splines {V and W). Also
cut the dummy drip pan door (F and G)
and leg blocks (RR). Groove the inner
faces of all frame parts and cut dadoes.

Join the assembled cabinet ends to
the front frame, clamp and allow the
glue to set. Slide the bottom, top. divid-
er and fixed shelf into what, at this

(Flease tum o page 142)
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OLD-TIME ICEBOX
(Continued from page 141)

point, is a three-sided box. Then, join
the upper and lower back rails to the
cabinet. Mount the back panel with /-
in. No. 4 flathead screws driven into the
rabbets and divider. Mount the drip
door assernbly by screwing the ends of
the backer to the back of the face frame

CA.I!INGFORBRASS

-<d =

stiles. Install the casters (PP). Caster

bracket on the front pair must be cut.
To line the mixing compartment, first
cut the large bottom piece of laminate
{QQ) to size and mount it with contact
cement. Then, cut narrow strips for the
sides and mount them. The J-molding
(X} is mounted around the top edges of
the mixing compartrnent. Join the front
{Flaase tum to page 147)

To check whether brass objects are solid or
plated, test them with a magnet. Ferrous
metal that has been plated will be dravam
to the magnet as shown.

Tnutl.pfﬂfﬂlthmafrﬂ:p.rm

coating of lacquer, mount locks, latches,
rosettes and other common hardware to a
block of scrap as shown above.

rass objects like the hardware on our
old-time ice chest retain their bril-
Liance for many years because of a lacquer
coating, usually applied at the foundry,
which prevents tamishing and oddation.
After about lﬂ',rmmufwur.thnﬂnlsh
usually requires restoration.
When restoring a brass piece, first check
whether it is solid brass or brass plate. Use
a magnat. If the object is drawn to the
magnet, then it has a farrous metal base
that is only brass plated. You can also
scratch the object in an inconspicuous
spot. If the scratch is silver, the object is
| brass plated. Plated brass can be restored
& few times with care, but eventually the
plating will wear off.
The first step in restoring brass is to
| remove the old protective coating. Soak the
object in lacquer thinner or acetone. Try
|Hquidpaintsuippm'ﬁrmjhhommuings.
and rub with 40 steel wool. Or, wy a
strong liquid detergent, vinegar or a solu-

142

If you wish, apply a fresh protective coat |
of lscquer or tung oil. Lacquer can be
sprayed on, or the object can be suspended
on a wire and dipped into a solution of
equal parts lacquer and thinner, To finish
with tung oil, heat the object in an oven at
150° F. for about 30 minutes, then remove
it and rub oil in with a cloth using straight
and Agure-aight strokes. —John Capotosto
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TOOL SPECS

iKey to Smart Tool Buying

BALL

BEARINGS

Studying and comparing
tool specifications

can influence your
tool-buying decisions.
Here’s what to look for.

BY JOSEPH TRUINI, Shop And Tools Editor

t one time, buying a portable power tool was
fairly simple. You'd go to the local lumberyard
or hardware store and buy a tool with a brand name
you trusted. It was often the same tool that your father
used. Purchases were based mostly on personal
preference and past experiences. Although these are
two valid reasons for purchasing a tool, they alone are
not enough.

Today, manufacturers are offering more tools than
ever before and it's important to study the details, the
spacifications, before buying. The introduction of
foreign tools has created a competitive market similar
to the situation found in the automobile industry—
quality products available in a wide range of prices.

Today's toolmakers recognize the need for a wide
range of products to satisfy all skill levels. However, it
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wasn't long ago that the homeowner had only two
choices: Pay vop dollar for a high-quality, professional
grade tool or buy a light-duty, low-quality tool. There
were no middle-range tools for the average do-it-
yourselfer. Now, manufacturers commonly produce a
consumer, tradesman and professional line of tools.
Tools are also available at more places than ever
before. Besides the lumberyard and hardware store,
power tools are sold at home centers, discount depart-
ment stores, mass merchandisers, manufacturer's
sarvice centers and through mail-order tool compa-
nies. So, it's easier to buy the tool that is just right for
your budget and skill level. But, deciding on a specific
model is more difficult because of the many choices
available. For example, Skil makes 14 different circu-
lar saws and Black & Decker offers more than 50 drill
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Tool nameplates will reveal the model
number, UL label and other specifications.

models. The first step in making an
intelligent buying decision is to re-
saarch the tool market so you can com-
pare and evaluate the tool specifications
of different brand tools. By doing this,
you'll learn which ones are best suited
Lo yOur purposes.

Do your homework

All major toolmakers offer a catalog
that describes each tool in detail (see
end of story for a source list). Studying
the catalogs is a great way to compare
the specifications—amps, horsepower,
weight, capacities, bearings, rpm—of
one tool to another. Tool specifications
can be clues to the expected perfor-
mance of a tool and can justify the price
difference between two seemingly
identical tools. Tool catalogs also pro-
vide valuable information concerning
warranties, accessories, service center
locations and tool operator safety. When
ordering a catalog, ba sure that you ask
for a current retail price schedule, too.

After studying the catalogs, bring
them to the stores for use as reference
guides. You'll find that most stores
carry only a few models of each tool
from two or three manufacturers. Con-
tact the manufacturer if you're having
trouble locating a specific tool and ask
them for a list of tool dealers in your
area.
Another important factor to consider
before purchasing a power tool is the
location of the nearest authorized ser-
vice center. If the tool breaks down, you
shouldn’t have to send it back to the
manufacturer for repairs. Check the tool
catalog for the nearest service center.
Call them and ask a technician about
the speed of repairs and the availability
of replacement parts. Porter-Cable, for
example, pledges to have a disabled
tool operating within 72 hours or they'll
provide a loaner tool.

spacifications; in the tool catalogs., on
the tool's packaging, in the owner's
manual and on the nameplate affixed to

2
E
3
2

tion regarding tool specifications.

The specifications that will influence
your buying decisions the most include
the ampere rating (amps), horsepower,
what type of bearings are used and if
the tool carries an Underwriters Labora-
tories (UL) label.

Amp ratingg—Amps are the standard
unit for measuring the strength of an
electric current. The amp rating of a tool
is usually found on its nameplate.

It's commonly thought that higher
amp ratings mean more power, and in
most cases this is true. But, dont use
amp ratings as the single deciding
factor when comparing tools. A low-
grade ool often requires more current
to perform the same job as a high-
gquality, highly efficient teol. Thus, the
lower-grade tool may have a higher
amp rating.

Horsepower—The horsepower rat-
ing of a tool motor represents the mad-
mum horsepower which the motor can
develop, rather than the actual horse-
power output when operating at the
specified amp rating. In actuality, mo-
tors can run for only a very short time at
maximum horsepower without burning
out. But the horsepower rating does
give you an idea of the motor output
when comparing tools.

Horsepower ratings are most impor-
tant when buying a router or circular
saw. Choose the horsepower rating

depending on the job you're doing.
Don't expect a 5f+-hp router to parform
the heavy-duty operations of a 2- or 3-
hp router. When you're looking for
power, look for more horsepowaer.

Bearings—Discovering what kinds of
bearings are used in a tool is probably
your most important quality consider-
ation. It's a simple fact that high-quality
bearings improve the performance and
life of a tool. The types of bearings used
are usually listed in the manufacturers
catalog or in the owner's manual.

There are basically four types of
bearings used in tool construction (see
drawings on this page): ball, roller,
needle and sleeve. Occasionally, you'll
see ball-thrust bearings, a special type
of ball bearing that is designed to resist
loads acting in an axial direction to the
armature shaft. They're commonly

@ o

NEEDLE BEARING

the tools. I've discovered that the cata-  prawings show cutaway views of four bearings. The rolling elements, balls, rollers and

logs contain the most helpful informa- needles, are held In position
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used in hammer drills. Sometimes, a
combination of bearings are used, such
as ball and roller or ball and sleeve. All
ball-bearing construction is considered
the most desirable, with ball and roller
construction a close second.

Ball bearings consist of steel balls
that move within an enclosed circular
channel called a cage. Roller bearings,
on the other hand, are made of cylindri-
cal rolling elements. Needle bearings
are similar to roller bearings except that
the rolling elements are longer and
generally have smaller diameters. Their
one advantage over roller bearings is
that they require less space. In avery
other respect, though, needle bearings
perform with far less efficiency than
either ball or roller bearings.

A sleeve bearing has no true rolling
element and is the least efficient bear-
ing. Sleeve bearings are commonly
used, though, in combination with ball
and/or roller bearings in quality tools.
They're used in areas where the least
amount of load will be exerted on the
bearing.

Single-sleeve bearings (see photo)
are made from powdered bronze or iron
that has been impregnated with lubri-
cant at extremely high temperatures.
As the sleeve heats up during tool use,
the lubricant is released from the metal,
Single-sleeve bearings are commonly
used in drills.
you'll find that the bearings are often
the difference between the regular-
duty tool and a heavy-duty model,

Underwriters Laboratories—While
most tool specifications affect a tool's
price, performance and durability, the
most important specification, the UL
label, assures tool operator safety. The
UL label means that the tool has been
tested and met stringent elactrical and
mechanical safety standards. Look for
the UL label on the tool nameplate,
packaging and owner's manual. All
major toolmakers carry the UL listing
and we strongly recommend buying
only UL-listed tools.

Also, make certain that the tool is

GROUNDED PLUG

Tools have a double-insulated, two-wire cord [top, left) or a three-prong
grounded

(top. right). Use an adapter (above] to match a

egither double-insulated or has a three-
prong grounded plug (see drawing).
Both provide protection from the dan-
ger of electrical shock.

All power tools have a basic or func-
tional insulation system to separate the
current-carrying parts from each other
and from the metallic motor compo-
nents. Without this functional insula-
tion, the tool would not operate. In
double-insulated tools, an extra insulat-
ing system is provided for additional
protection against electrical shock in
case the functional insulation fails. Dou-
ble-insulated tools have a two-wire cord
with a two-prong plug.

Grounded tools have three-wire
cords and a plug with three prongs, one
of which is the ground. A wire connects
the ground prong to the tool's metal
housing.

Caution: Use a grounded plug only in

grounded plug
plug with a two-wire outlet.

a matching outlet. Never break off the
grounding prong for use in a two-wire
outlet. An adapter, as shown, can be
used with a two-wire outlet, but only if
the outlet itself is grounded and the
adapter pigtail is attached to the facing
plate mounting screw as shown in the
drawing above. If necessary, you
should have an electrician check the
electrical outlet for ground.

Double-insulated and grounded tools
are equally safe when they are used
properly. The average homeowner will
find that double-insulated tools are
more versatile since many homes have
two-wire outlets.

The following is a detailed look at five
popular power tools—drill, cireular
saw, sabre saw, belt sander and rout-
er—and what specific information is
important to know before purchasing
any of these tools. .

The portable electric drill is by far the
most popular consumer power tool.
They' re available in a variety of styles,
capacities, power ratings and prices.

Drills are sized according to the maxi-
mum diameter bit accepted by the
chuck. The most common sizes are '/,
s and 'z in. Active homeowners will
find that a %sin. drill provides a nice
combination of power and versatility in
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a medium price range. Drills are rated
by amps and by the no-load speed
(rpm). Amps generally range from 2 to
6. The higher the amp rating, the more
powerful the drill. The rpm, on the
other hand, drop as the power in-
creases. So, if you're looking for power
in a drill. buy lower rpm and higher
amps.

Two popular drill features are vari-
able-speed trigger control and a revers-
ible motor., Variable-speed allows you

to control the bit speed with finger
pressure and the reversing mode is
necessary for removing screws and
jammed drill bits.

Next, handle the drill. It should feel
balanced and comfortable in your hand.
Some models have center-mounted
handles which distribute the weight
evenly, making the tool less nose-
heavy. Also, check to be sure that the
drill manufacturer offers a full line of
ACCess0ries.
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Circular
saws

When fited with the appropriate
blade, the portable, powerful circular
saw will cut wood, metal, plastics and
masonry materials. Circular saws are
classified by the diameter saw blade
they use. Common sizes range from 4'/:
to 10% in. The 4'/z-in. saw is a specialty
tool used for cutting plywoods, paneling
and trim stock. The 10%-in. saw is an
industrial heavyweight that has no
practical use for the homeowner. The
middle-range models, 7/+- and 8'/+-in.,
better suit the consumer. The principal

difference between these two is the
larger saw has a greater depth of cut.
When comparing saws, the toal

motor armature to rotate even though

the blade is stopped.
Also, check the saw’'s retractable

specifications which influence your blade guard. See that it slides up
buying decision the most include the smoothly, closes quickly when released
horsepower, amp rating, bearings and and operates without excessive play
maximum depth of cut at 80" and 45”°.  that could cause the guard to hang up.
The safety features to look for when Choose a saw that has a front handle or
buying a circular saw are an electric  knob for additional control and a heavy
brake that stops the blade within sec- gauge, sturdy wrap-around shoe.
onds of releasing the trigger, and a slip- Most circular saws are rated stan-

clutch that prevents dangerous kick- dard-, heavy- or super-duty based upon
back and motor burmnout. Should the the amps, horsepower and bearings.
blade become bound in a cut, the clutch  The best buy would be a standard-duty,
1%+ to 2-hp, 10-amp, ball-
bearing circular saw.

will override the connection between 7Ya-in.,
the blade and the motor. This allows the

Sabre saws

The lightweight, portable sabre saw,
or jigsaw, is unsurpassed for cutting
curves in a variety of mawerials includ-
ing softwood and hardwood, plywood,
metal, plastic, leather and rubber.

Sabre saws are rated according to
horsepower, blade speed and blade
stroke length. Consumer saws range
from /s to *s hp. As with other tools,
more horsepowsr means greater cut-
ting power. A '»-hp sabre saw is ade-
quate for the average do-it-yourselfer.

Saw blade spead is measured in
strokes per minute (spm). Saws are

available in single-speed, two-speed shoe is adjustable for cutting angles.
and varable-speed models. The vari- Also, examins the saw blade clamp, the
able-speed model offers greater versa- fixture that holds the blade in the saw.
tility and control. This is a common weak link in sabre

The blade stroke length is the dis- saws. Be sure that the blade clamp fits
tance that the blade travels in one onthe saw shaft without excessive play.
stroke. A 1-in. stroke length is the most  Any wobbling in this clamp will be
common. Some sabre saws have a transferred to the blade. Be certain that
scrolling mechanism which allows the the clamp accepts universal, straight
blade to pivot 360°. Scrolling sabre shank saw blades. Avoid a saw that
saws are worth the additional cost ifyou  uses only specially shaped blades. And
need to performn intricate, highly de- finally, choose a saw in which adjust-
tailed scrollwark. ) ments and blade changes are made

Other points to look for when com- with a screwdriver, not a hex-key
paring sabre saws include the cutting wrench. It seems that you can always
capacities in wood and metal and if the find a screwdriver.

m Ben and horsepower. But generally, the sanding belts shouldn't be a trouble-
sanders larger the belt size, the more powerful some task. Choose a sander equipped

A portable belt sander is a guick,
easy way to smooth rough boards and
remove old finishes. Sanders are identi-
fied according to their belt size and belt
spead.

The most popular size sanders are 3
% 21in.,3 ¥ 24in.and 4 ¥ 24 in. The 3
»* 21-in. sander is a good, all-purpose
tool for the home workshop. For light-
duty sanding, Skil and Black & Decker
each make a small, easy-to-handle 2'/:
* 16-in. sander. The power of a balt
sander is determined by the amp rating

Routers

Routers are rated by rpm, horsepow-
er and amps. They're sized according to
the maximum diameter bit accepted by
the collet (chuck). A "/+-in.-capacity col-
let is the best choice for do-it-your-
solfers. Rpm range from about 15,000
to 30,000, As with a drill, the lower tha
rpm, the more powerful the tool. Horse-
power ranges from a %e-hp light-duty
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the sander. with a belt release lever for quick, easy
The belt speed is rated as surface feet  belt changes. Other desirable features
per minute (sfpm). Look for this infor- in beh sanders include a dust-collection
mation in the tool catalogs. The best system and a flat-top design that allows
performing 3 * 21-in. belt sanders you to securs the sander upside-down
operate with a belt speed between for use as a stationary sander.
1,000 and 1,300 sfpm. Be certain that
the sander has an adjustment knob for
keaping the belt on track. Some Skil
sanders have an automatic tracking
system that eliminates the adjustment
knob. 21204. (Request literature on specific tonls )
Next, check the balt ing wn:{msm_mxmmmm
Gimn: T sl oot of ity [ VA S A e
{General catabsg, $3.)
Jepson Inc., 23140 Kashiwa Court, Torrance, Califl

BOE0S.
Makita, 12850 East Alondm Bied., Cerritos, Calif

CATALOG SOURCE LIST

Tha following major tookmakers and suppllers offer
catalogs free of charge, unlass otherwise noted.
Black & Decker, 701 East Joppa Rd.. Towson, Md.

laminate trimmer up to a 3'/=hp profes-
sional router. The mid-range 1- and
1Y%+=hp routers will provide enough
power to handle most woodworking
opearations.

Next, check the router handles for
comfort and the on-off switch for conve-
nient location. The trigger switch is the
safest because you can squeesze it while
keeping both hands on the tool. Toggle
and slide switches can seldom be
reached from the handles. ™

BOT01. Amtention: Catalog request.

13135 Wes: Lishon Rd., Brookfledd, Wis. 53005,
Montgomery Ward, Box 4885, Dept. PM. Chicago, ML

60680, (Gemeral catalog, $4.)
Portar-Cable, Advertising Dept.. Youngs Crossing at

Highway 45, Box 2468, Jackson, Tenn. 38302-

Ryobl America, Power Tools Div., 1158 Tower Lane,
Bensenvilke, 111 60108,

Sears, Roabuck and Co., Dept. 138H-FM. B25 So.
Homan Ave., Chicago, [IL 60607 . (Send $1.]

Skil Corp.. Advertiaing Dept.. 4801 Wes: Peterson
Ave., Chicago, 11, B0ELE.

Wen Products, Litersturs Dapt.,
Highway, Chicago, [, 80631,
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;mﬂ_dlu:g.madeupfrmmﬂd stock that's
rabbetted and rounded over, is applied to

the mixing compartment’s edges after lami-
nation. Miter front corners, butt rear joints.

o g

Concealed swivel casters hawve mounting

The lid s mounted with spri

that can be adjusted to compensate  brackets that attach to corners of the base.
for its welght. Turning the screw clockwise  5ee the order box for the supplier of this and
increases tersion that holds the lid open. other special hardware.

Rabbet edges of the lid panels with

kerfs '/32 in. deep and Yis in. wide.
Construct the doors using the same

procedure used for the cabinet ends.

OLD-TIME ICEBOX

cormners of the J-molding with 45° mi-
ters; butt the rear joints. After assembly, door front edges are

The top lid is of frame construction shaped with a Y+in. rounding-over bit
with a hollow center section. Cut solid and rabbets are cut in the back. Fasten

DRAINS FAST!
..wllﬂlhhq

EASYAS 1 2 3

1. Connact to Hosa

2. Put in Drain

3. Turn on Water- Drain
King expands to seal pipe
The Rest is Automatic

NTEED TO K

SR VOUR MONLY BACH:

Awvadable 0 Betier Hardware Stores

o For Drasn King 1"z f0 37 drains Send 58 99 10
G.T. Waler Preducis. Inc

i Ga 38 Buvireus Coriar D | Depl fanz
Morkndgs CA 81334

A Family Tradition Since 1916
Kuempel Chime
BUILD THE FINEST
We Know You Can Do I

Easy lo assemble guality Red-i-Kut
Clack kils A variety of designg
nand made by our Grandlathers in
=nlid %" cherry, oak or waknut with
beveled glass Tubular Bell or Rod
RS nﬂﬂlﬂll bronze atched
deals and hand painted moocnwhes!s

Oir start bram scratch.
Amenican Classic Pian - 83.00

Write for Frée Literalure
or Call
1-800-328-6445
Batwean Bam & 4 pm

Kuempel Chime

Depr 14 21195 Minneronka Bled.
Excelsior, BN 55331

stock for the rails and stiles (Z and AA)
and prepare the mortises and tenons.
Rabbet the inner edges of the frame
after the pieces are joined, squaring
round comers left by the router bit

using a chisel. Glue the ends of the two of sanding sealer "and two coats of
semigloss lacquer. ™

stiffeners (CC) and fit them into frame.

the lid with tension hinges (NN) and
mount doors with brass hardware (00).

Once assembly is complete, remove
the hardware. We filled the pores with a
paste filler and followed with two coats

MATERIALS LIST—OLD-TIME ICEBOX
Eey No. Size and description (ose) Y 1 % X % x 207 oak (trim)
A 2 Waa ¥ 2% X 337 sak (front stila) z 2 M4 x 2% % 31% ocak (lid frame
B I e 2 2% % 24%° oak (center stile) front)
[ 1 e X 2% % 25%" cak (front top AA 2 "3 ¥ 24 ¥ 137 cak Oid frame end)
radll BB 2 Ve 13 x 27" oak veneor plywood (lid
D 1 M4 x 204 x 11%%° oak (centor rail) insert)
E b 134 % 2%% % 254" gak (front bottom CC 2 %4e X %% X 1247 oak (lid stiffener)
rail} DD 2 T4y ¥ 214 % 0" oak (top door
F 1 '34s X 3% ¥ 25" cak (drip pan door) stlle)
G 1 %% x 3% x 28% " scrap (drippandoar EE 2 134 x 24 X 74" cak (top door
backer) rall}
H 2 Mag x 1'%p ¥ 33" oak [fromt end FF 1 U4 x 7'04a ¥ 5%e" cak venesr plywood
stilm) {top door panaf)
1 2 Mqa ¥ 2'% x 33° oak (rear ond stile)] GG 2 "4s x 2% X 13%" oak (bottom door
J 2 Mae o 244 ¥ 117" cak (end top radl) sila)
K 2 "™y x 6% x 11%° cak lend bomom HH 2 M4 ® 2l4 X 7Y% oak (bottom door
raill rail}
L 2 lax 113 x 24 "Ae" cak vaneer ply- 11 1 % ¥ 7'Vie ® B8"%e" cak venser ply-
wood (end panal) vmd{bnunmm?uma}
M 1 Mae x 2% ® 26%" cak (rear wp rail)  JJ 2 M4 x 2W % 28° cak (large door
M 1 e ¥ Bl = 2% oak (rear bottom stile)
raiil) EK 2 '35 % 2% X 74" oak (arge door
o 1 L4 % 25 % 20" fir plywooed [back) rall}
P 1 %% % 15% = 27%" fir plywood {divid- LL 1 Vo 7il4e X 200" cak venser ply-
er) wood (largse door panal)
4] 1 %% X 14%e ¥ 157" fAir plywood (fheed MM 1 540 ¥ 3 X 24'4" cak (adjustable shelf
shelf) strip) 2
R 1 % 12% ¥ 153%4" fir plywood (adjust- NN 2 Brass adjustable ténsion hinge
able shelf) 00 set Brass hardwars including door hinges
& 1 % X % ® 12%" oak (sheif edging) and latches” g
T 1 W % 16% = 2874 fir plywood (bot- PP 4 Concealed swivel casters
tom} 00 6 sq. fi. Plastic laminate
u 1 % % 15% x 287" fir plywood (tep) RR 2 134 x 214 % &" cak (foot)
v 2 Y ox W x 2% plywood scrap Misc: % -in. No. 4 FH screws, %4-in. No. 8 RH
l_a'pi.imj screws, white carpenter's glue; contact oorment; pig-
w 2 Ya ox W x 8% plywood scrap mented paste fillar; sanding sealer or thinned shel-
{spline) lsc, wemigloss lscquer: furndiure rubbilog com:
b 4 1 % x 1% ¥ 72" oak (J-molding, rab- pound.
battisd and shaped) *5ee order box for source.
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overstock Sale

ial
Famous South Bend Industria
Quality Metaltuming Lathes

" SWING,
BENCH OR CABINET MODELS
Turn precision for modals, prototypes;
cut up to 48 different thread pitches; make
raplacement parts for tools, equipment and
much more. You'll get industrial precision
and ruggedness with hardened and ground
bu:rw:tyn and 12 easy-lo-change speeds,
now at 8 special one-time price! Includes

motor, control, one-year warranty.

BENCH MODELS: 3'%' bad—was $2744, NOW $2185,
41y’ bed—was $2790, NOW $2232

CABINET MODELS: 3% bed — was 33271, NOW
£2617, 4% bad —was $3335, NOW 52668

|m VISA accepted.

IMMEDIATE DELIVERY
Phone collect to place order, 1-219-289-2253,

1 gl

400 W, Sampla Street, South Band, IN 48525
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Slﬂl‘l VIJIII' own lllllllﬂv lllﬂl!lll!] DUSIIIESS'

In just & short time, you can be ready 1o join
ont of the fistest growing industries in America

..an industry where qualified men are making
fram $10L.00 1o $15.00 per hour. .. snd that's jusi
for labor. Parts, engines and acoessories add even
maore to the profits. Because the small engine
indusiry has grown so
quickly, an acute shortage
of gualified Small Engine
Professionals exists through-
oul the country. When you
se¢ how many small engines
are in use today, it's easy to
understand why qualified
men command such high
prices — a5 much as $17.50
for & simple tune-up that
takes less than an hour.

&5-million small engines
are in service today!

That's right — there are over sixty-five million
2cycle and 4-1::.I:I= small engines in service
across the LS. A. That's the official count from
the Engine Service Assn., and new engines are
being built at a rate of one-million per munﬂi'
'ﬁ"il.h fully accredited and approved Foley-

W lraining, you can soon have the ski lnd
kmwled:e to make top money servicing these
engines. Homeowners and businessmen will
seek you out and pay you well to service and re-
pair their lawnmowers, tillers, edgers, er
rakes, garden tractors, chain saws, mini-hikes,
go-carts, snowmobiles, .. the Hst is almost
endless

You get all this Professional equipment with
your course, PLUS 4 H.P. Engine. ... ALL
YOURS TO KEEF. ... All at ND EXTRA COST.

No obligation . . .

jﬂfl.ﬂﬂﬂ”*wﬂrkpannmfuumﬂghutm we help you every step of the way.

Learn At Home In Your Spare Time.

50599 Fleld Bldg. » Kansas City, Mo. 84111

[ YES, please send me the FREE booklet that

geves full details about starling my own busingss in

Small Engine Repair. | understand thesa is no obligation I
and that no salesman will cafl

TATE.

L=

Mo experience necessary.

You don't need to be a *born mechanic™ or have
prior experience. If you cun resd, you can master
this prafitable trade right at bome, in your spare-
time, withowl missing a single paycheck. Lessons
are Tally illusirated —so clear you can'i go wrong.

We guide you every siep
of the way, including tested
and proven instructions on
how to gel business, whil
to charge, how o get free
advertizing, where 10 gel
supplies wholesale . . . all
the “tricks of the trsde’ . .
all the inside facis you
need Lo assure success right
from the stant

INCREASED INCOME
Pve had abour §
veE@rl gaperience re-

imrd bur

irimg smadl #n-
'l i
wiirr il Arjpor
wmRHE .' irarred rhe
|’ e Melsaw

Walles H. Sirick
Campbedl, Califarnia

With our famous ‘learn-by-doing” training
method, you gel actual ha.ntrs -0n” eXperience
with specialized tools and equipment you'll re-
ceive with your training, plus a brand-new 4HP

engine — all vours o keep

Send Today for FREE facis!

You risk nothing by accepting this offer to find
oul how Foley-Belsaw training can give vou the |
skills you meed 1o increase yowr income in a
high-profit, recession-proof business of your
W,

Just fill in and mail coupon below (or send post-
card} o receive full information and details by I
return mail. DG IT TODAY !

FOLE¥-BELSAW INSTITUTE of

ENGINE REPAIR
50599 Field Bidg., Kansas City, MO. 64111
call

No salesman will

Foley-Belsaw Institule

MNAME I
ADDRESS =
[ o i

ZIP

FRENCH DOORS
{Continued from page 112}

panel are complete, remove the nails
and carefully turn over the panel. Sol-
der all joints on the second side. Next,
cut the reinforcing bar—two pieces for
each panel—'/: in. shorter than the
width of the panel. Clean the bar with
120-grit sandpaper and spread flux on
the bar at points where it will intersect
the soldered joints on the panel. Centar
the bar across the panel width, standing
on edge, then working on one joint at a
time, heat the bar with the iron held
directly on its top edge. Keep it there
until the solder on the joint below melts
and bonds the bar to the panel. Follow
the same procedure for the remaining
intersecting joints.

Filling lead channel

After all the joints are soldered, the
panes will still ba slightly loose. To
correct this, the lead channel must be
filled with putty. Use gray glazing putty
(DAP No. 1012) thinned with mineral
spirits to the consistency of flour paste.
With a paint brush, work the putty over
the glass and into the channel as
shown. Use short, circular strokes, then
lat the putty set for a few minutes and
wipe off the excess with burlap rags.
Again, use circular motions, forcing the
putty farther into the channel as you
remova the waste. When one side is
complete, turm the panel over and fill
the other side, then let the putty dry for
24 hours.

Panel installation

Before sliding the glass panels into
tha door frames, fit the doors to their
opening and cut the hinge mortises.
Hang the doors, make any required
adjustments, then take down the doors.
Remove all 12 hinges and sand all four
panals with 120- then 220-grit sandpa-
per. Then, lay each door, molded side
down, on the workbench. Carefully cen-
ter the glass panel in the frame opening
with the reinforcing bars pointing up.
Insert small shims of lead channel be-
tween the panel and wood frame to
keep the panel from shifting. Then cut
the wood glass bead to length and notch
it with a8 sharp knife or chisel o fit
around the reinforcing bars. Carefully
nail the bead in place with %/s-in. brads.
Set and fill the brad holes, then prime
and paint the doors,

Join each pair of doors first by install-
ing their hinges, then hang sach pair as
if they were one door on the door jambs.
Mount the cremone bolt door latches on
opposite sides of each interior door and
mount the surface bolts on the other
doors as shown in the drawing. Align
the doors, then bore the four holes in
the head jamb to receive all the strike
plates. ™
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DOM DELUISE

{Continued from page 72)

hide them from workmen, who by the
way, have cleaned me our.”

Among the more complicated pro-
jects DelLuise has taken on are the two
natural stone facades around fireplaces
in the living room and family room.
Rock is tough to shape, Deluise admits.

== |
] ==
Working on a junked table, our Mr. Fixit
adjusts a plane he retrieved and restored.

And we all know that vertical cement
work is tricky. How did he do it?
*“Whaaaat? Cement is cement,” De-
Luise shrugs. “[talians are born with
cament. You look at the rocks. You have
a sense just where they should go.”
"1 used a mop handle on this one,” he

says pointing to shoulder-level near the
fireplace. 1 put the cement on, then
stuck the rock in. But, [ needed to brace
it while thh cement dried overnight.
The mop was wedged against the rock,
but the handle was too short 50 [ stuck a
footstool under the mop. But the foot-
stonl would scoot out, so | pushed the
couch against it. Worked great.”

As you enter DeLuise’'s workshop,
you get the sense that more goes on
here than meets the eye, He has power
tools like a circular saw, hand sander
and drill. But most of his shop, tucked
against the far wall, is hand tools and
pieces of this and that. The room also is
graced with a sand-filled punching bag
and small gym with free weights where
his sons work out.

“l don't take responsibility for this
meass,’ DeLuise says. "My children
come in and use it and I'll find my tools
everywhare. Once, | was digging a hole
for a tree just outside and 1 found twao
pliers and a hammer—in the ground!”

His workbench, which he designed
but had built by a pro, is hidden behind
two 4 ® 8 plywood doors. Close the
doors and the mess is gone. The only
tool that ever leaves the workbench
area on purpose is the folding saw. “1
carry it in my car,” DeLuise sxplains.
“You never know when you're going to
have to saw something.”

One afternoon, DeLuise tells us, he
was driving along the scenic Coast
Highway when he spied an armload of
wood tied up with a string. “"Hey, I said
to myself, firewood!"" He recalls coming
out of the car toward the bundle. I pick
up the wood and look at it and [ say, "No,
not firewood, chair.’ ** He threw it into
his Mercedes, raced home and that
evening sat comfortably in his newly
restored rocking chair.

"Now remember,” he cautions. "My
father was a garbage man. So when |
see a pile of wood . . "

DeLuise discourses on the restoration
of grandmother clocks. One was given
to his mother as a wedding present. *'[
grew up with that chiming every hour
of my life,” he says.

Each of the three clocks we see has,
at some point, been taken apart, its
works cleaned, ciled and straightened
and its cabinetry restored.

Sometimes, Mr. Fixit starts a project,
gets himself into a jam and has to call on
the nearest family member for help.

"Onece, | was fixing a washer in the
bathtub faucet and [ couldn't get it out. I
tried gum, & magnet, everything,” he
recalls. “'So, I'm working on the washer
and the nut springs out and drops down
into the pipe. | call my son, Michael, and
he says, "Turn on the water. It'll flow up
and push the nut out.”

SOTZ GARAGE SHOP HEATER

USED BY U.5. ARMY
» PRODUCES MORE HEAT THAN 2 OR 3
HIGH PRICED WOOD STOVES
s TREMENDOUS RADIATING SURFACE
AREA GIVES YOU MORE HEAT WITH LESS
WO
= Alrfight cdlesign and draft control en-
gineered to limit the omount of oxygen
entering stove for controlled, safe, effi-
cient hegt. Prevents overinng 5o drums
can't burn up.
= Jsa of draft contrad allows you 1o heat
large or small areas. Bosement instalia-
fion heats your anfire home Great for
YOour garage. workshop, or cobin
s Top drum squeeres 40% more BTU's
from heat normally lost up the chimney
Heawy steel kit bolts together quick and
05y

I15A or MASTERCARD RUSH ORDERS
CALL TOLL FREE 1-800-321-9892
Inside Ohio 1-216-2346-5021
of SEND CHECKE OR MONEY ORDER
Somy No C.O.D.'s

FACTORY SHP. &
yomnm KITS i HMDLG,
15-30GAL Bottom
55-Gol. Bottom
Tex Kit Firs Both
AUTO-THERMOSTAT
Span Dircaft Stowis
Sofz Haatets Orly

.00
44.00
53,00

§2.00
§2397 5200
"Now™ Also Made In Canada
Prices Coll 1-807-222- 3323 or wiiter
“SOTE PO box 1000, Dept 43
Ecr Fols, Orvicic POWTO
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SPECIFICATIONS: Door, door frame. fue colar, droft
contcd, inheinal dialt chanmsl of 13 go steal Mg 178
0 yteel unged katch, cateh of 306 o sheal muls ana
bolts Top Drurm Conmecion Tongas ppe oisemihy, 4
resting brockats mufs and bofts

L5 50l stowe hos KRG SITE 1507 dinganal oooe oEwenng
30 G0 $howe o P round dood

Sotz inc, 13643-DH Station Rd

SAFETY TESTED TO UNDER-
WRITERS LAB SPEC. BY GEISSER ENGSS

°27.47

AS LOW AS
%,

€0 1 0@

Kilt converts 55 gal., or 30 to 15 gal., drum
(not supplied) into high capadcity stoves.

55 KIT

SHOWN Burns over 24 hours

Patented INTERMAL DRAFT CHAMMEL-AN
entering top draft controd is preheoted os
it is drown down inside of door and is
sucked into bottom of heater with a tur-
bulent action. mixing with the wood
gases, This makes the Sotz stove tops in ef-
fichency,

SPARK-PROOF DESIGN . . . Because of our
internal draft channel, hot sporks cannct
jump out of heater as in others with draft
straight open to fire,

GUARANTEE
TRY & SOTI at cur righe W {within one year) you don’
ogies I oul performs orw woodshove money can buy
your monhey will be refunded including shippkng
chorges. Guarantesed ogoins! crocking, wormping and
buirn up for iifie
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MAKE EXTRA $%% EVERY DAY!

Get into the big, year-round

EXTRA MONEY BUSINESS
that's EASY to learn—-EASY to do-

and EASY ON YOU!

Be a LOCKSMITH!

You Can Make Up to $12.50 an Hour

—even while learning! Train FAST at Home!
Mever before have money-making opportunities been so
great for qualified Locksmiths. Now lucrative regular lock
and key business has multiplied a thousandfold as millions
seek more protection against zooming crime. Yet there's
only one Locksmith for every 17,000 people!

Start Collecting CASH PROFITS Right Away
You're “in business” ready to earn $5 to $12.50 an hour
a few days after you begin Foley- Belsaw's shortcut
training. Take advantage of today's unprecedented op-
portunities in locksmithing for year - round EXTRA
INCOME in spare time — or fulltime in a high-profit
business of your own. Hundreds we've trained have done

THIS PRO p
KEY MACHINE

YOURS TO KEEP
can add $25 to . {
$40 a week to your
income,..and it
won't cost you a cent
with your training!
ALL TOOLS, MATERIALS AND PRACTICE
EQUIPMENT COME TO YOU WITH YOUR COURSE.

ing almost
from the

it. So can YOU! All tools plus professional Key Machine
given you with course. These plus practice materials
and equipment, plus simple, illustrated lessons, plus ex-
pert supervision, plus business-building guidance will
enable you to KEEP THE MONEY COMING IN! |deal
for retirement — good jobs, too.

SEND FOR EXCITING FACTS — No Obligation
Discover what's in Locksmithing for you — how Foley-Belsaw's
master-locksmith-approved training can give you the skill you
can depend on to EARN MORE — ENJOY LIFE MORE. Just fill
in and mail the coupon below to receive full information by re-
turn matil. Do it TODAY!

FOLEY-BELSAW INSTITUTE, 10591 Field Bidg.,Kansas City,Mo 64111

FOLEVBELSAW INSTITUTE, 10591 Field Bidg.
Kansas City, Missouri 64111
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start!

That made sense. 'l got the nut sure

enough. But we were standing in 2 feet
of water all over the bathroom."”
When other Hollywood celebrities
don't know what to do with their odd
pieces of perscnal property, it often gets
deeaded to Dom DeLuise. Leading us out
to his yard area, DeLuise points to a
child’s playhouse. “Merv Griffin said he

playhouse to store bicycles and an old
punching bag."

And there was Gane Wilder's dog-
house, which iz shoulder-length to a
grown man. “Big dog,” DelLuise ex-
plained. I raised the roof a little. It
makes a great toolshed.”

For his own dog, a miniature poodle
named Midnight, DelLuise designed

was going to throw it out. [ said no, I'll

what he calls the seven-minute dog-
come and get it. Now we use the

house. For style, he admits, it will never
win an award. “So far, nobody has
copied it,” DeLuise laughs. It is made of
four wood boards and a pair of fiber-
glass sections taped together. Inside,
there's a lining composed of a robe
DeLuise once wore in a comedy scene,
“Midnight doesn’t just run into the
house. But, you can get him to go in."

The comedian says he gets his fixit
inspiration "‘from the muse.’" But build-
ing projects, even those involving ce-
ment work, are often inspired by his
readings in Popular Mechanics. On the
Johnny Carson show, he once said his
greatest unfulfilled ambition was to
appear on the cover of PM.

“A lot of people in this community
work with their hands,” DeLuise tells
us. Among his friends, George Mont-
gomery is the best woodworker. And
what of his best friend, Burt Reynolds?
“Burt? He doesn't even cut meat.”

As we are leaving the DeLuise home,

Deluise romps with Midnight, who doesn't
like the doghouse as much as Dom.

POPULAR MECHANICS ® DECEMEBER 1984

Dom and his mother bulld a bird feeder from
a coffee can and a foll ple plate.

we look at the yard area just outside the
breakfast nook. Three bird foeders
stand suspended from a bush. One is a
%25 model of elegant finish built from a
professional kit. There are no birds
feeding from it. The second is a green
plastic flower pot glued to a pie plate.
The birds ignore that one, too. The third
is a tin foil plate with coffee can silo. A
red plastic lid that originally sealed in
the coffes flavor now serves as a roof to
keap rain out of the bird feed. Here, the
birds flock and fight one another for a
shot at the seeds. It's the feeder he
fashioned from scrap with his mother's
help. Both Dom DeLuise and the birds
prefer it. ™
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The Only ONE-MAN
PORTABLE SAWMILL
Of Its Kind In The World
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on weekends o save hundreds of dollars oeed high lum-
bryard prices. Use as liftle as 25 horsepowee Faciory-dirnci
'SIE"lll"lﬂ keapsE phice [Dw, and convenant ime paymanis may
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Aush coupen teday for Free Booklet
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Foley-Batsaw Co . X453 Fuwla Bidg . Kansas Cily. WD 84111
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Mama

“How To Zaw

dress

o e e e o

City-State

MNeed a never-ending flow of cool, clear
water? You can drill your own water well
with our amazing little low-cost drill, Easy 1o
operale as a power lawn mower.

"All the free water

you'll ever need!

For a free, illustrated booklet, phone toll
free, 1-800-821-7700 (Operator 5701)
or write:

5701 Anderson Riosd
Opelika, Alabama 35802

Established 1962
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EXCLUSIVE FORMULATION USED BY AIRLINES—NOW AVAILABLE TO CAR OWNERS

Glass Shield " KEEPS ALL CAR WINDOWS
PERFECTLY CLEAR AT ALL TIMES...

ABSﬂlUTEl Y HHTHI’HG CAN STICK TO THEM...

® NOT SNOW e NOT SLEET
® NOT iCE o NOT GRIME
® NOT DIRT o NOT RAIN
® NOT BUGS e NOT TAR

® NOT SALT SPRAY

Mﬁm&aﬁmhﬁhmhﬁkﬂmﬂﬁ

GLASS SHIELD utiizes the formiulation
now used by mos! commercial and private
planes 1o insure a perfectly chear windshield
| regardless of how foul the weather.
| WORKS LIKE MAGIC

You'll be amazed as you waich the ale-
merds hit your windshietd and actually roll
and bounce off every area of glass. I's not
magic ... 1's GLASS SHIELD!

IMPROVED FOR CAR &
BOAT OWNERS

The plane lormulation was enhanced by
adding ingredients that not only prevent
snow, sieet and ice formation on cars. but
also grime, din, bugs, tars and salt spray
from adhering 1o your windshield and all
glass areas, ncluding side mirors. You can
now drive in the worst of weathers with the
assurance thal you'll enjoy even clearer vis-
ibility at all limas without even using your
wipers. AND, because GLASS SHIELD

protects the entwe giass area of your car,
Wiou amnoy far greater visibity than
depending on your windshigld wipers
Clearar and wider visibiity insures slimina-
tion of “bnd spols” and provides greater
protection against road accidents for you
and your family,

GLASS SHIELD is made by the

manufacturers of famous GLO-

SHIELD, Amernca’s finest car finish.

W guaranies that GLASS SHIELD

will do everything we clam for i, or

restuarm e remaining contents within

30 days afier receipt for refund of

product cost.

E Copprighi il Hews Ga.
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30 DAY MONEY BACK GUARANTEE

Howe Co., Dept. 6650

10-10 44th Ave., LLC.. NY 11901

Piaase rush me ______ bottles of GLASS SHIELD

o BT95 (2 for $13 80, 4 for $25.95) Add 51 00 per
order for postage & handling. NY residents add sales
tax. Enclosed i check or MO, for 5 . or
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Saw Blade Gauges

Use Kwik-Chek gauges to check and set
table and radial-arm saw blade heights
and blade-to-fence setting for rip cuts
on radial-arm saws. The 6-in. 1able saw
gauge. 10-in. radial-arm gauge and 24-
in. radial-arm rip gauge are made of
black cherry, brass, clock spring steel
and ceramic magnets. Prices are $7.95,
FBO5 and $10.95, respectively. You
should add %2 per gauge to cover
shipping charges. Contact Creek Prod-
ucts Co., Box 347, Swartz Creek. Mich.
48473 —HRosario Capolosto

Kwik-Chek gauges. Extension bar for the
24-in.-capacity gauge [right) is not shown.

Thils Is how the gauge Is used to accurately
set blade projection height. The sliding
block Is held in position by a magnet.

Kwik-Chek gauge is used in this manner to
accurately position the blade of a radial-
arm saw preparatory to making a rip cut.
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weeks left
to get the
exciting Mantis Tiller/ cultlvator

of the anbelievably low prics of $269!

The amazing Mantis is changing the
gardening habits of Amarica. No longer
do you need 1o own a big, expensive tiller
for your backyard garden. Once a year,
hire someone to plow . . . then enjoy
walching this 20-pound wonder prepare
your seedbeds, whisk away weeds, hill
up crops, mix in fertilizer and eventually
chop up and bury all your used-up flow-
ars and vegetables.

Because Mantis weighs just 20
pounds...cultivates a practical 67-8%
wide...furns on a dima...and fills forward
or backward — you'll get through all
your gardening jobs (n minutes! Andyou
won't have a sore, aching back when
you're all done!

Thesecret is Mantis' high-speed "tine
teath” Spinning at an incredible 240
revolutions per minute. Mantis' 36
“teeth” cul through tough soil and vege-
tation like a chain saw goes through
wood. ¥el, Mantis is so safe, a child can

run it with ease (even though we don't tiller/cultivator. In seconds, Mantis con-
recommend that childran operate any vertstoa
type of tillar). « Plant
Here's awelcome PLUS: We designed « Bord :;
Mantis to be much more than just a greaft « Lawn Aur::r

« Lawn De-Thatcher
+ Hedge or Shrub Trimmer
It 5 easy-on, sasy-off attachments let
you do all these jobs with just one efficient
engine (you could run Mantis all day ona
gallon of gas!). Why have a garage-full of
machines when one Mantis will doit all?
Butit's GOING...GOING ...GONE atthe
once-in-a-lifetime price of $260! (This
fantasiic price expires on Dec. 31, 1884!)

. S S S S S
Mantis Manutacturing Co.
1458 County Line Road, Dept. 574
l Huntingdaon Valley, PA 1&&

- l [l Flease AUSH details on Mantis...
25 and your special prices!

I MNAME

AUSH the coupon lor all the | ADDREES
details today. But hurry, Dec. 31st CITY
will be here before you know it! ¢
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The Rabbit's now called Golf. You can call the Jetta
the best sporty German sedan for the money.

BY GARY WITZENBURG

ou’ll be hard-pressed to tell the new

Golf from the old Rabbit. VW is
going to have to sell it on virtue alone, a
rather unique concept in American
marketing. But, come to think of it, that
worked pretty doggone well for the
original Beetle in its early days.

The new Golf fairly oozes virtue from
its every pore. Just for starters, it has an
inch more rear legroom, 30 percent
more luggage capacity behind
its fold-down rear seats
and 40 percent more
fuel capacity in a - &

lighter, stronger, safer 14.5-gallon tank
made of high-impact plastic. These im-
provements effectively take care of the
only three major complaints the old
Golf's European buyers had.

This was accomplished primarily by
stretching the old Rabbit's body 4.7 in.
(to 158 in.) and the wheelbase 2.6 in.
{to 97.3). But VW's designers didn't
stop there. They also made the new
Golf 2 in. wider (at
65.5 in) and

Jetta four-door sedan execution Is excellent: The rear windows even roll all the way down.

15b

Golf two-door (top] and four-door [above)
are both hatchbacks with distinctive, high-
level talllights. Otherwise, restyling Is sub-
tle; Improvements. however, are many.

stuffed 3.5 in. more elbow room in front
and 4.4 more in back, which qualifies it
as a full five-passenger EPA “com-
pact,” instead of a four-passenger
"subcompact” as before.

Then, they smoothed its familiar-
looking contours to an impressive 0.35
coefficient of drag (Cd), a 17 percent
improvement; better, in fact, than a lot
of so-called sports cars. (The slippery
new Corvette parts the wind with a
0.34 Cd.) Contributing to this consider-
able accomplishment, which really does
make a difference in both economy and
performance, are a long list of wind-
cheating tricks developed owver the
course of many hours in the wind
tunnel. These include rounded corners,
tightened gaps, smooth seams between
body panels, a tapered front end, a
flexible front spoiler, a smaller radiator
opening, underbody deflectors to mini-
mize turbulence around the rear axle,
flush fixed “vent” windows, nearly
flush side windows, aero-contoured
outside mirrors and new “soft” water
drain strips replacing metal channels

(Plaase tum to page 158)
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The Amazing

FUELTRON"

Ultrasonic

Gasoline Vaporizer

Gives your car more power, more
torque, better acceleration, easier starts

WHAT FUELTRON DOES

To deliver peak perormance a gasoling engine
needs a completely vaponized fuel-air mixiure. But
aven (he best carburetors will not vaporize all the
gasoline delivered by the fusl pump. A certain
amaunt of raw luel is pulled into your engine’s
cylinders where notl even the hottest spark will
ignite if. Besides being wasted, that fuef washes
wital lubricant off ¢ylinder walls and rings. Fuel-
fron’s ulfrasonic transducer turns raw fuel into an
easy-to-ignite wvapor in millionths of a second! This
vapor ignites completely and bumns with high ener-
gy belore it can be exhausted

Fuoltngn is manutactumd undei U5 Pat. Mo 4401089

& complete Fusliron kit includes an uhirasomnic &
and eitfer one (for single-barmed carbs) or two (far 2 or 4
barrel carbs) ransducers.

YOU NEED FUELTRON. . if you know your car
should be capable of faster throttle response,
smoothar idle and quieter running .. il gasoline
wasle concerms you . il you want 1o use lower

Fuehiron's ulirasonic crystal ransducer oscillates
ijmﬁﬂﬂﬂﬂilﬂwmﬂﬂﬂH“Hﬂ“ﬂﬂmﬁﬂPﬂWﬂﬂ
gasoline ntoa high densify, cold vapor.
octane fuel with reduced engine knock. Only the
easily-installed Fueltron can give you this com-
bination of benefits so economically

HOW YOUR ENGINE WASTES FUEL
Cold-engine starts waste luel, baecause the drop-
lets of gascline can't vaporize before they're
swepl into the cylinders, sa they don'tall burn. Low
speed operaltion can be a problem, bacause ar
ism't flowing rapidiy enowgh through the manifold
fio mix the fued droplets evenly, resulting in an un-
even mixture and fa?gﬂd running. When you
accelerale, the gasoline from the accelerator
pump can't be vaporized quickly enough so it
ficods the nearest cylinders, while those farthast
away can sulfer from lean-mixture knock

HOW FUELTRON CUTS FUEL WASTE
Fueltron vaporizes gasoling instantanesusly, fool-
ing the engime mio thinking it's hol even whan iU's
cold, Those droplets which would normally hit the
hot spot at the battom of the manitold will fall on the
Fueltron transducer mstead, and burst into a cold
vapaor instantaneously . The vaporized gasaline
mixgs more quickly and uniformly with air 5o your
angine starts laster and runs smoother, giving bet-
ter driveabllity and Iincreased low end torgue. (In
cerified tests Fueltron increased engine response
by 34%:, with no increase in fuel consumption )"
The uniform fualair mixiure virtually eliminates

lean-cylinder knock, hesitation, stalls and fiood-
ing. The Fueliron Ultrasonic Fuel Vaporizer meets
the requirements for sale in Californial™ works with
regular and lurbocharged engines. boosting ener-
gy while reducing waste and poliution

THE DETAILS

Fueltron works with any fuel {or fuel mixiure). in-
cluding water injection systems. Installation is
simple;  you know how 1o remove your car-
buretor, the rest is easy. No modifications to car-
buretor or manifold required, In the uniikely event
that Fuefiron fails, normal enging perlormance will
nol be affecled

i1} Cerbbed by Coordnated Pesearch Councd Dreveabaty Tes!
Gonducted by tha Ethyl Corporation Latoratony. Deteod . M1
{21 S of Caldornia An Resources Board. Exec. Onder Mo D-102

Thousands of Fueltron Ultrasonic Fuel
Vaporizers are in use I#mw‘n engine
performance, ORDER YOURS TODAY!

10 Fupsescs Cop
SEEsRsBRRERRERRRERREdERlRdRBRddRnae

Fueltronics oration

9101 Greanwood Ave., Miles, IL 60648

Plpase send me a Fusitron Kt

[ Miociad F000 (2 or 4 Barrel) 312095 « B4 75 shippeng handlng
[ Moded 100 (1 Barrel) 85095 < §4.75 shipping handing
[Rinois msdenis aod T 5.7 ) Insructions amd wimanty soppisd sil il

TARAE

STREET.

CITY STATEZIP
Paymani s by | | Checa 1 heborany Ceen

Cand Ma

LT Marerl i

Exp

Signare|

M-y Money Back Guaranioe: I s reurmed withen 30 gays of recege
Frmdirgrica Comporaton sl mlund puchesi phos s fspieg &5 han-
g chargey

SEESNERRARERERAREREREEERRRARERREEE

Disirbuion Mational Accourd and QEM
request (ML oedler 250
DB rating or bank & credd rfanencoes

hirmished upon
ueltron Kits | Inchide

Woodmmster Variable Speed Power-Feed

- PLANER/MOLDER
. JOINTER/SANDER

SAVES YOU MONEY! Put this versatile power-feed tool to work in your own shop. See
v Fiist I'I_Fll.fs for itsell? Cuickly convernts low-cost rough lumber into veluahle finished
stock. Tarns out perfect guaner-round, casing, base mold, tongue & groove . all
popular patterns . . . any custom design, Joints super-irue edges, squared stock, bevels

and chamiers.
MAKES YOU MONEY! Now you can start vour own high-profit business
selling all types of millwork to lumberyards, carpenters, contractors, picture framers
do-it-yourselters, Use it to make grandfather clocks, gun cabinets, furniure, oys, planters,

NEW!

B

Produces fongue & Tomsowhigh-wsiue satine  Optional sanding head
ity 'lﬂ-ﬂ-, mokiings  converts ’

Jointer lets you move
hack o plening withosl ‘wmool euTom

planer fo power-
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Mew Sanding Attachment

Ouickly cony -..:|If-, macline o one of the finest drunt sanders WD“AE-FEH TuuLS’I IHG"I DEPT. PF4“ :
available. Consistent power feed eliminates *low spots’” and 2849 TERRACE - KANSAS CITY, MO 64108 i
irregularities caused by hand sanding method . i
Revolutionary Quick-Change Molding Head! i 1 vogy o - -
Exclusive patented design lets you mold up to six paterns ina [ ! FREE g irnm?::: K"".‘I" : m:.-j '-‘;:'."I" ADDRESS

single pass! Eliminates time-consuming set-ups. Uses low- --....:_;x B ‘;IJ-DA'I" [_.a E:mT'REI.-"':E - |
cost cutterbits, Makes it easy 10 produce patterns impaossible a e GUARANTEE! STATE fil ]
1o duplicate on any other planer i e J

L--------'-----------—-----



[ fiz. |PHOMNE LISTENING DEVICE
o Faard lmaplans Snaaainng My
B el el #m i mpi
4 wwhe] s GO e ol

1 9“ aa Gty discounts available

WIRELESS MIC oue prwwrto

i e e SOwaity) IREE ot M. Toamamile
S

e oF iranam riees. BLTRT
e e aine: paiaiy o ek 35 08 U l.

Drwamental Foncrele
Peemes . ..

Book about  Aluminum
Molds: with prices and SEND
r.r:_1-:|.rl on frade tecrets 55'0{)

direct fram warld’s larg-

CONCRETE MACHINERY COMPANY,
PO B0 A9 - HICKORY. N C. 2360

CLOCK COMPONENTS

¥ " a‘; Fasture Battery, Frodulum, Chine
i vements of All Types. Urges, Hermle
mather, Grasdisiber Cabla Dirive wad

™ -

Calaiog. (3580 BA5-D00G

. Burbank Blvd., Burbank, Calf. 91508

j i Prines,
‘o 3 Write or Cad for Fraw
S Page Cotaing

=

Al

MEWPORT ENTERPRISES INC. . P.M.
W,

Increases Heat Output by 500%

*Custom Fil to *Super Efficient
any Fireplace. titanium slainless
*Easy to install, Heal Exchanger.
Mo tools reguired ‘Best Value
*Thermostatically Mo exiras lo buy
controlled, works *Mo dangerous
automatically. Creosote Buildup

your fireplace’s appearance of the dehght
an open fire 10 be energy efflicwent

For Free information, Write or Call

Franklin, Tn. 37064

158

And best of all you can enpoy your fireplace
while saving on your heahng ells becauss
with Harth-Aed 1| * you don't nesd 1o sacnfice

of

Thermalite Dept. PM, 120 Holiday Ct.

Mationwide Toll Free: 1-800-431-1953
N.Y. Only: 1-B00-942-1935

VW' 1985 GOLF AND JETTA
{Continued from page 156)

along the front pillars and roof.

Under this new body is a suspension
designed to provide both a quieter and
more comfortable ride and more agile
and precise handling. This it does
through wider tracks (1.6 in. wider
front, 2.8 in. rear), increased suspen-
sion travel (16 percent more in front, 6
percent in back) and some trick new
asymmetrical bushings that absorb
road shocks in the fore-aft direction
while limiting lateral deflection. Less
deflection means less front toe-in or toe-
out during acceleration and braking and
less rear-axle steering effect during

cornering. The front MacPherson struts
have larger mounts for better isolation,
while the rear system (similar to that on
VW's larger, more expensive Quantum
sedans) uses a V-section torsion beam
axle with integral trailing arms.

The price-leader Sparmeister model
is powered by a 52-hp, 1.6-liter, diesal
four cylinder good for 38 mpg city and
46 highway and about 17 seconds 0 to
B0 with its five-spead manual transaxle.
The other choice is an updated over-
head-cam 1.8-liter Four from last year's
high-performance Rabbit GTI. This en-
ergetic little beauty has a new Bosch
KE-Jetronic electronic injection system
and gquieter, lower-maintenance hy-

(Please turn (o page 160)

The Integrated HResearch Volkswagen
(IRVW 3) comtinues a series of idea cars
that started with the ESVW 1 experimen
tal vehicle. This third project is intended
to see just how much high-tech equip-
ment can be sensibly stuffed ino a
compact. The IRVW 3 has a computer
controlled  alr  suspension, antiskid
brakes, an antiwheelspin system, an
electronic navigation device and a 180
hp version of the GT] engine

The four-cylinder, fuel-injected engine
is equipped with a belt-driven super-
charger that is neither a Roots (lobe) nor
a turbine (vane) design. Secretive VW
calls it a spiral-type compressor, which
must be some form of Archimedes'
screw. The blower has an intercooler and
a unique bypass circuit that allows some
of the pressurized charge to recirculate
through the compressor at par throttle,

The Jetta That Money Can't Buy

At full throttle, a bank of butterfly valves
routes all of the charge to the intake
manifold. This gives instant response
whenever you tap (of mash!} the gas
pedal

The transmissionis a manual with four
speads and an automatically angaged
overdrive FIFTH. It provides an immexi
ate kickdown into FOURTH for passing

Crher wonders include a preumatic
suspension that lowers the car as spead
increases (for better handling and asro-
dynamics), radio controls on the steering
wheel hub (to limit distractions), and a
lquid-crystal instrument display that
cannot be read by the passengers (which
cuts down on nagging navigators). Speed
sensars at the wheels are used in the
antiskid brakes, but also cut back engine
power if a wheel begins 1o spin on ice or
sand.—W.H

Soft air suspension allows
some body roll in the cor-
ners |above) and rocking
on the straights, but the
spring rate stays the same
no maiter what the pay-
load, uniike steel springs,
where rate changes with
load. The powerful engine
[right] uses a unigue spiral
supercharger and inter-
cocler to produce 180-hp.

POPULAR MECHANICS ® DECEMBER 1584



Tufoil

YOU’VE HEARD ABOUTIT...

YOU'VE READ ABOUT IT.../T WORKS!

Easier cold weather starting, better fuel economy,
better performance, and longer engine life.

For more than 20 years lubrication experts have been wrestling with the problem of
finding a way to combine PTFE, commonly known as Teflon® or Fluon®, with motor oil
to reduce friction. Finally a breakthrough was achieved. The result was a product that
is changing the way people think about lubrication — TUFOIL® for ENGINES. TUFOIL®,
added to your favorite motor oil is better at reducing wear, increasing power,
improving fuel economy, and enhancing overall performance than any engine
lubricant you can buy. Much better!

Furthermore, TUFOIL® will improve the efficiency and performance of standard
transmissions and differentials by reducing their internal friction.

At the suggested list price of $12.95, a little TUFOIL® goes a long way and pays for
itself many times over. Next time you change your oil, really change it! Add TUFOIL®.

Users everywhere praise TUFDIL — you will, too!

;:Fhlaara%rp h:ll_,s af slick mHs:t on ttnt?‘ miirklatt' r;lug Eu*?'fa tound one that does what it promises. . . TUFDIL warks.
stayed in dispersion and cut the Tusl bi ;
% = Popular Mechanics Magazine, January 1982

“With $25000 engines generating in excess of 3000 HP, you donl take chances. Tufoll ... | wouldnl run

without it.” AL SEGRINI, Ownee/Oriver, National Champlon/Brul Faberge/Top Fuel Funnycar
“Lubrication engineer Franklin Reick succeeded where everyone else had failed. . . TUFOIL is a unigue,
different, but safe kind of Teflon/oil additive.”

Molor Age Magazine, April, 1982

Accept no substitutes!

Many have tried to combine PTFE or
TFE in motor oil. Only TUFOIL has suc-
ceeded. In all other products the PTFE
will settle out of dispersion and coagu-
late. Such products instruct, "SHAKE
WELL BEFORE USING". Many suggest
engine flushes and extended idling time
after addition. None of this is necessary

with TUFOIL. TUFOIL is easy to use!
Just add TUFOIL during oil and filter
changes.

With numerous U.S. and international
patents, TUFOIL is the only recognized,
stable combination of PTFE and motor
oil. TUFOIL is patented, insured and
guaranteed!

BFLOz | 237 Liter)

How TUFOIL Works

TUFOIL coats all the moving parts of engines with micro-
miniature particles of PTFE, the slipperiest substance known
to science. This coating minimizes friction well beyond the
naﬂa bilities of any other lubricant. .

_Only in the patented TUFOIL ﬂmcnss the PTFE particles are
given a uniformly negative charge which causes them to
repel each other so that they remain in dispersion. This
dispersion serves two very important values. One, it prevents
the particles from forming clumps which can clog oil lines
and oil filters. Two, it keeps surplus PTFE particles
suspended in crankcase oil ready lto replace any particles
dislodged from metal surfaces by the action of the engine's
moving parts. This is accomplished by means of a chemical
agent which causes the dispersed particles to seek out and
continually coat metal surfaces as they become exposed.

TUFML is Rsg. TM of Flsoramics, inc
Tetlon is Rag. TM of Dupent
Flugn is Aeg. TM of ICI Americas, Inc

"LLE. Patents Mo. 1500656, 4127481, &
4.7 173 Dtkeer LS and bl 1. Patanis Panding

Get new Tufgil al a special price of only $9.99 per 8 oz, bottle (shipping
included in continental Uniled States) Call 1-800-852-T800 for eas
ordering through your Mastercard or Visa. In Mass., call 1-817-T862-1584 .
Or just complate the coupon bedow and forward with payment. Please
aflow 3 weeks for delivery

Please ship botties of Tuloil®at the special price of $8 98 per 8 oz
bottie. (Mass. residents add 5% sales tax.} Gase and gallon guantities
avgilable on request,

Enclosed is my 0O Check for §
Charge 1o my O Mastercard O Visa
Accounl No.

O Money order lor §
Amount §

Exp. Date

O Pleage send more infarmation. My seil-addressed stamped envelope is
enclosed,

RC Technology, Inc. 451 Walpole Streel, Norwood, MA 02062
Name Tal:
Address

City State Zip




REVOLUTIONARY PRODUCT DEVELOPMENT — IT'S LIKE

YOUR OWN 3-MINUTE -
CAR WASH AT HOME !

GUARANTEED TO GIVE YOU PROFESSIONAL RESULTS OR YOUR MONEY BACK

INTRODUCING

AUTO WASH 7555

IT CAN BE ONE OF THE MOST VERSATILE, TIME
AND MOMEY SAVING TOOLS AROUND YOUR HOME.

Now for the fest fime ever_ a garden
hose attached washer/'sprager thal
really works. Apples detergents
evenly and withoul Ehe use
of dangarpus and damaping high
pressure. Finges surfaces cledm and
sparkhng withowl burnmg A single
¥ exthisive lesture

Ding ol the fnest products pvinkabie far
ILETIOT Car Eﬂ!ﬂﬂlﬂg . ks on 3 variety
ol ather ilems n'rthdll'lg Bsamls, mosor-
oycles, winyl siding, windows, lawns

Mready hundreds of satished cus
loemers are Teln] us how meth they
Enjoy umﬂll‘nus amazng new oo
Cuf Bven the senplest cheaning chare
o 10 & Praction of the time & wsed
1o take. We guarsniee you el be &0
asicunded with ils pedormiance and
ease of operation. you'll want do i
youpr Iriends and nesghbors. We snite
oia o by Rhe AUTL WASH at homs

30 days. I i i nal pertect Tod you
reurn o lor 3 prompl and courleous
refund

OUR FACTDFW TD TDUH :

H
cusiomess can oeder

an pur WOTLINE

1+(501) 334-22%1

Hiners are 3:00arm — 5.00pm Mon -Fr

U. nmru;

and garden equipmen. practically

Enything 30 DAY NO RISK TRIAL OFFER
BRIAR INDUSTRIES, INC.

B e = Briar Careha, Morman. Arkansas 71960

Bl st e Yes. pltase rush me AUTD WASH 2t §19.95 each pius $3.00

@ ‘f:..nr"“# {fl; - shappeng and handimg

S A Agdress

HERE'S WHAT ¥OU GET The new AUTO WASH, City Sate I

modal K- T 1 pownd of sur ALTD WASH De ?

tergant Concentrate. adjustabie detergend reservolr " Masteriied I

shoules 5i1&p, 5 fool detergend drw hose, [ u e FlEiank Mo

Gare Glesnmg Geede, Insimpchions and manufache

R oy Aeesiint N& Fap

& S,
&8 MIGHTY MITE ™%,
A\ $
e 2 H.P.OUTBOARD
FATHER /SON WINTER PROJECT

DO-IT-YOURSELF KIT ASSEMBLED ENGINE
SAVE "5 2 HP. walter cooled
Power head and
cluleh pre- Forward and Meutral
assembled by 360" Rotation lor
Mighty Mite Reverse

Mo Special Tools— Solid State Ignition

only T/16 - /2 wrench

Weight 23 Lbs,
and screwdnvers 4 5
Made in LS A
Phona M.M. M. tor
assistance
Assembled
Guaranteed 10 run after Engine £179.95
assembly — in event
engine will not run Kit Enging $279 .95

returm to MM M. and we
will return in full
operaling condition

FREE SPARE PARTS KIT

$3az2as

Spare Parts i £32 05
(Shear Pins, Cotter Pins.
Gas Cap, Spark Plug
and Prapaller)

Carrying Case

with engines ordered from this ad
ORDER DIRECT ViA MASTERCARD, WiSA DN MDNLEY

MIGHTY MITE MARINE INC. 55100
(203) 739-2498

WSEH

VW' 1985 GOLF AND JETTA

draulic valve lifters, pumps out a strong
85 hp and delivers 10.3-second O-to-
60s and 27/34-mpg ‘85 EPA ratings.

Also in the interest of noise reduc-
tion, the engineiransaxle mounting
system is re-engineered. The transaxle
mount itself is a neat little device that
combines steel, rubber and a shock-
absorbing chamber filled with silicone
dampening fluid. Standard transaxle is
a close-ratio five-speed, while a three-
speed automatic is optional with the gas
engine. VW also wants you to know its
engineers have concentrated on some-
thing they call “'elasticity,” meaning 40-
to-60 mph acceleration for passing and
merging. The diesel Golf performs this
trick in a respectable 12.1 seconds, and
the five-spead gas version does it in an
excallent 8.4 seconds.

The inside styling is as underwhelm-
ing as the outside, but the new interior
is more user-friendly, more comfortable
and quieter than the Habbit's. VW's

high for an almost “heads-up” type

easy-to-reach column stalks for turn
signals and dimmer switch (left) and
wiper/washer (right) are roetained,
while rocker switches for headlamps
and other key controls are high and
easy to see and reach on either side of
the steering wheel. They flank a simple
rectangular cluster housing, inside
which are a round, highly legible 120-
mph spesdometer, a matching 7,000-
rpm tachometer, fuel and temperature
gauges, twin rows of jewel-like LED
idiot lights, a digital clock, and (on five-
speed models) VW's famous upshift
light that keeps nagging you to shift to
the next higher gear to save fual.

The radio and climate controls are
nicely redesigned and also mounted
high for easy reach and visibility, and
the heater/ventilation system is much
improved to give better flow and faster
response to inputs. The glovebox is
disappointingly tiny, but there's good
small-item storage roomn in door paneal
bins, underdash cubby boxes and a
couple of shallow trays on the consola.

Standard equipment does include
power front-disc brakes, rack-and-pin-
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ion steering, manual right-hand and
remote left-hand outside mirrors, tinted
glass, intermittent wipers, console and
trip odometer—but the el-cheapo Spar-
meister doesn't get the console or the
right-hand mirror. Among the major
options are VW's passive safety belt
system, a steel sliding sunroof, power
steering, air conditioning, cruise comn-
trol, rear wiper/washer, metallic paint,
AMFM four-speaker auto-reverse cas-
sette stereo and a split (one-third/two-
thirds) folding rear seat.

Jetta: the sport sedan

As before, there's a Golf-derived,
full-runk sedan called Jetta, available
in two-door and four-door variations.
(Also as before, Jetas will be imported
from the Fatherland, while Golfs will be
U.S-built in VWoA's Westmoreland
County, Pa., plant.) Essentially identical
under the skin, the new "85 Jetta some-
how manages to look far better and
more contemporary than its plain-look-
ing hatchback Golf cousins. Its wider,
Euro-style asrodynamic halogen head-
lamps, sloping notchback rear roofline,
Mercedes-type high rear deck and a
more visually pleasing (to us) rear panel
and taillamp arrangement are the major
reasons why. Optional engine is a tur-
bocharged 1.6-liter diesel with 68 hp
and 37/42 mpg "85 EPA ratings.

An up-level GL version of the four-
door gets into sports sedan territory
with a four-spoke sport steering wheel,
aerodynamic wheel covers, black fend-
er flares and rocker covers and more—
but we'll have to await the "85z high-
performance GLI (and Golf GTI) to have
pur sporting senses more thoroughly
gratified.

We were able to try an assortment of
five-speod and automatic-shift gaso-
line-engined ‘85 Golfs and Jettas on the
Mid-Ohic road racing course near
Mansfield. The combination of track
and highway experience gave us good
feelings about both cars. Whether you

appreciate their styling, it's hard to find ll

fault with the way these little German-
designed jewels drive.

There's no question they're better
than their predecessors in every func-
tional way. Their performance is good
with the automatic, excellent with the
five-speed, and their handling Is iImpec-
cable despite the rather small
(175T0S5R-13) tires and (52 * 13 in.)
wheels. As drivers’ cars, they're so
good, in fact, that we can't wait for the
hot GTI and GLI varsions.

Braking and steering are equally im-
pressive, though we'd like to see the
Jetta's load-sensitive brake proportion-
ing valve on the Golf as well. Ride is
much like that of a larger German car—
supple, well-controlled, neither too stiff
nor too soft and wimpy. The five-

(Piease turn to page 162)
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Discover the world's Jﬂ

oldest hobby!

Build this beautiful
wooden ship model.

Special offer for
Those who have
never built a
ship before!

Wouldn't you love to build this
historic ship model? It's a true-to-
scale, 217 replica of the 2-masted
schooner Swiff, a Virginia pilot boat of
1805, Well, now you can! And you don't
have to be a skilled craftsman to do so.

It really isn't hard

Even if you've never buill a model
belore, you can experience the relaxing
pleasure and pride of accomplishment
that is offered by this fascinating hobby.
You can build the Swift, The secrel's in
our kit, designad aspecially for the first
time modeler, with pre-cut parts that
make assembly easy. Clear, large scale
plans and instructions that virtually take
you by the hand and guide you every
step of the way through hours of the
mast relaxing fun you'll ever have. And
whan complated—a museum quality
model you'll display with pride, with
gleaming brass fittings, walnut planked
hull, delicate rigging—lifelike in every
detail.

Quality you can see and feel

The materials in our kit may be batter
than thase used in the ariginal Swiff. The
keal section and frames are pra-cul ply-
wood, ready for quick assembly. The
Swift's hull is planked twice, once with
thick, flexible limewood for strangth,
then overlaid with planks af African wal-
nul for lasting beauty.

You won't have lo make the fittings—
we've done that for you. Our kit conlains
ready-fo-use blocks and deadeyes of
rare, yallow boxwood. We include aye-
lets, bracers and belaying pins—over 70
parts of solid brass! Even the cabin door
hinges are brass, as are the 250 mina-
ture nails you'll use to fasten the plank-
ing to the hull and deck. And, since the

r-—-—-———----ﬂ—ﬂ———-—

MODEL EXPOD, INC. Do PAley: .
23 Just Road, Fairfield, N.J 07007 '

(@ $49.95 plus FREE tools, book and cannomns. | coar ship model |
Check or money order enclosed. (Add $5.00for | “/00 »en! THEE |
insured delvany NJ residents must add 6%

original wooden Swift had no plastic
parts, our kit doesn't either—anywhere!

Creative? And how! Ovarwhalming?
Mot a bit! But be prepared for hours of the
most challenging, engrossing, ralaxing
fun you've ever had.

An “sverything you'll
need"” special offer,
. with free tools and
! handbook.

We want fo introduce
you to this great hobby,
now! So we've made it
aasy for you to get started.
Our special offer includes the Swift kit
plus all the taols you'll need to build har:
pliars, hammer, knife, file, tweszers,
sandpaper, glue, wood oil, and more.
You'll also receive a free copy of “Ship
Modals fram Kits," a 110 page beginner's
guide. You don't have to buy anything
else. The tools normally cost $17; the
book retails for $§7.95. But they're yours,
FREE when you buy the Swift kit at its
regular price of $49.95 (plus $5.00
insured delivery).

Credit card holders can order toll-free

Call 800-228-2028, ext. 68, 24 hours a
day. In Nebraska, call B00-642-8300,
Or use coupon below to send
check or money order. [f less
than delighted, you may re-
turn your purchase within
30 days for a full refund,

kits of the Swalf |

I3 page, ull

wilh youe orgar

Miniature Cannon :

Kit Bonus!

Sat ol two solid brass 1 E MBS e

camnon an watnul .

Ccarriages E‘ha mounted I

amidship. $4 00

value, senl FREE sales tax.)

with your order. . i Hama

model !
|

expo, inc. | oo

23 Jus! Road | sus

Fairfueld, N .J. 07007

Msdel Expo, Ine 1084

Zip

l--——--———————-————-—*4—------——4
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Rare

TECHNICAL

Dsscover hundreds of manuals, industrial handbooks,
paperbacks, reprints, and privately published papors on
wnisual technical subjects ranging from matting metal
to building windmilly, angd from tanning hides 10 video
tachnodogy.

You'll ses ingtantly why this is the most remarkable
mmdgf I_mok:[m aver] You don't know what you've
been missing! We probably have just the information
vou've bean sasnching for for years!

RUN THREE PHASE MOTORS|
OMN SINGLE PHASE POWER!
Aun thres phase motars on single
phasel Learn thres proven
mathods in use since turn-of-The.
centuryl Two are seasily nstalled!
Mo motor rewinding] Booklet

Cat, no. 81

W aLTeRnaTOR sEcRETS)
.y;” ﬁ.ﬁmﬂ Get thousands of watts fram com

i man auta sltematorl Aun tools,

83.00

ins, light arc walding, and
. Tips for building custom
rogulator] Groat infol Low peace.

£3.00

POWER INVERTER
TECHNOLOGY

Convert bow voltage OC into 110
ACI Learn how they waork, why
soma won't, why soma will|
Covers amallest up 1o large in
dustrial modals, Sources of plans
rsupplied. Rare info! Large bookiet
Cat. no. 83 85.00

ﬁim}iﬁﬁﬁ%
OTHER GREAT BOOKS

Moter Test & Repair — Troublsshoot, rewnd snd repar
small motors:

CHARCOAL FOUNDRY
by Deve Gingary CHARCOAL
Lasrn fvw to buikd a puwli'fuli'l: FOUNDRY!
1!|e fumace from :ng qclh;ui ire
Clay, & blowear ofl BB :il:ngu.ry
matariads. Use it to rmelt pot metal, e
aluminum, &ven brass, and pour
custom castngs!

You'll earn hiow 10 make the fur-
nace, cumg i, bweild a crucible,
smlact, load and malt scrap metal
It's easy! Dave will show you how
to make the molding flasks. 1ools,
wvien th foundry sand you nesd 1o
pour  custom  castings. When
you're fmm‘ﬁlu 'pI:u'l have a com- COmMplete
iplate, vBres oul and 1ha
B NoW el 10 uss il.m,r!|I Fﬂl-lﬂdrﬂ
Imagineg how much sesies
Lullding Machnes and L prmn
j\fl!ywcmﬂdﬁnml mr

cuslom cagting rather than have 8 :m
part custom machenad from sodid 'tl
stock, This foundry can sowve you ca ““‘I
monay! [And ¥OU Can make your
Iriends think you're a geniugl)

Order ® copy of this hot-selling
book, oday. Jam-pescked with
practical, proven how-tol 5YxB%
papetback 80 pages
Cat. no, 163

Meilt
Metal!

$6.86

HOW TO ORDER
Send your name and address, 1he
name, number and price of the
books yvou wanl alomg with check
or mioney ondar. Or sand your VISA B
of MASTERCARD nufmbers and
your signaturg. Include 78% ship
ping for the lirst book and 25% for

VW'S 1985 GOLF AND JETTA
{Continued from page 161)

speed’s ratios are beautifully matched
and response from the fuel-injected
engine is instant.

For some reason, the shift pattern
stamped into the Golf's gear handle
says E (economy) for the top ratio,
instead of 5. Also, the shift pattern in
our test cars seemed a little too close
and tight, oo prone to finding the
wrong slot.

Finally, if there may be any promise
unkept about these cars, it's the one
about noise. Granted thesse were early,
even preproduction, examples, and
they are certainly quieter than the old
Rabbit and Jetta. But we noticed a
surprising amount of wind noise around
the pillars, some road noise from the
tires transmitted through the body and
a lot of engine buzziness at high rpm.

All things considered, the Golf
should be competitive in its price range
{a little higher than the Rabbit's) for
those wanting understated function,
mechanical competence and German
engineering. The Jetta, though, may be

| the sleeper of the year—sort of a front-

drive BMW 3-type for a whole lot less
money.

There are no near-term plans for a
Golf convertible, so0 VWoA says the
popular Rabbit ragtop will continue to
be imported as long as there’s demand
for it. Also, like all VWs, the new Golf
and Jetta carry VW's new Two-Year
Unlimited Mileage Protection Plan. PM

Cat ma. 303 87268  pach additional book. (Hil. residenis
Chesrmiatry of Powder & E — Detadad gurvey of add 6% eades tax.) Satsfaction
aplurmﬁ EW of sarhy 1840 stkbn ul?m '.I"r::“";::m;mg:jn l_en:'.- |
L A 7 . Frae]
Elactroplating & — Formlss and how-  S8T8lop sent with ordar. Or send (B8 THE FH HEPDHT MHB
10 for precious matals, copper, mickel, and more. $1.00 for catslog without book
Cat.ro. 15 §595  orderi83.00 B B i GOLF JETTA
Radios That Work for Fres — Design and buikd high- I - VW GRADE GRADE COMMENTS
performance crystal se radios LINDSAY PUBLICATIONS | oo 2 A oo =
mn:n m:m — Handcaver m.mm Box12-XG Bradiey IL 609150012 MaNCE very good
Cat. . 1 146 $24.95 Handling A A Impeccable de-
Art & Crafi of mrm-; — Make your oo [ jgame spite small tires
Cat no. 43 R TSR aes I“ e I Braking B A tJ‘eDrrlﬁi“Ea:Iﬁgmnr-
Datalls in g
mﬁ“hlﬁ'ﬁﬁ m%"fm{:: ity | Steering A A Precise, accurate
clocks, (elephone ACCessOnEs. medl [rass, and much, v
muich more. Every book of highest quality. Guaranteed) [§ St Ip | I:lmil— - - ﬁ:@;ﬂﬁ%ﬁ .
Ride A A Much improved
over the Rabbit.
Fuel A A With diesel, it's
Economy 46-mpg highwiy
Lets you pay attention Seating B B Firm support. infi-
to the work (or fun) at hand. nite raclining
+ automatic transmission for hqst gear ratio Vislon B A C-pillar's the cul-
= powerful 320 cc or 360 cc engine, electric start option prit in the Goll
= sure-stop, dual caliper hydraulic 10" disc brake Gaugea/ B B  Piain looking but
Super Bronc 3 shifts for you auto- controls functional cluster
matically. American-made parts Vantlation B B Batter than Rabbit.
Supery 20N Wil with standard chevron tread/ _
Bm||¢3 optional oplional knob./or Bﬁ Foot knob Hm c c Eggﬁ?ﬁm;'"ﬂ
ALLEEZONES tread tires. Choice of off-road riding ph -
styles with solid axde for fast action or differential axle for easier cantrod at Cargo A A Haich so-80; Jetta
moderate speeds. SAVE because you build it yoursell. Save on labor costs capacity trunk huge
Save on maintenance costs. Building a semi-kit [efs you know your maching Engine A A The 1.8 Four is an
inside and oul. Requires no mechanic's know-how, no special tools to assem- serviceability energetic beauty
bie. Bolts together in 10-12 hours. Fun to build, fun 1o ride! Fit and Hard 1o find
For a FREE catalog of Carl Heald work/fun machines: Chaice o solid or difarential ses. | | IS B B o LB By

Dept. NBB, PO. Box 1348
Benton Harbor, Michigan 49022-1148

Carl Heald, Inc.
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A Woodcrafting Tool

The Ring Master is a well-built

machine designed to cut con-

centric rings from wood
| blanks up to % in. thick = 12
in. in diameter. It can be used
to create a variety of projects,
including wooden  bowls,
vases and lamp bases.

The operation is safe and
easily mastered in a few min-

utes. The cutter consists of
| two blades aligned on the
| same plane. The outer edge of
the wood disc mounted on the
spindle fits between the cut-
ters. As the blank rotates, the
cutters are fed first into the
front face and then through
the rear. The angle of the

Ring Master tool |above)
is used to cut concentric
wood rings to make ob-
Jects like a vase |[left),
which normaily are done
by turning on a lathe.

blade carriage can be adjusted

for the desired bevel of the ring edge.
After each cut, the carriage is advanced
precisely %5 in. Beveled rings produced
in this fashion are then glued and

stacked one atop the other.

| Once the rings have been glued to-
gether, remount the lamination on the
spindle for final shaping with a Surform
tool and sandpaper. 1 became hooked

surface, then into the back. The cutters are
controlled by turning the advance handie.

The accessory clamping Jig is available for
gluing up rings into the rough project shape.

—w

POPULAR MECHANICS ® DECEMBER 1984

on the Ring Master in 20 minutes—ithe
time it took to make one vase.

The Ring Master is $280 without a
meotor and $392 with a V/+-hp motor. A
new Ring Master II, which attaches to
the Shopsmith Mark V. is $2209. Contact
Ring Master Inc., Box B527-A, Orlando,
Fla, 32856, or call toll-free (B00) 854-
8815.—R. Capotosto

Feed the cutters first through the front | A severed ring with beveled, splinter-free

| edges drops neatly away from the blank.
Adwvance the carriage for progressive cuts.

Mount the blank back onto the

tool’s spindie for final shaping and sanding.

An Adult Hobby )
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\ Castings, 7.0 siox 3482, Longweod, AL 2775 mmj
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SWISS iﬂ.HM‘l’ TYPE KNIFE

Al punpose wondgs knife. Aad
handie. Sturdy survival knifa
with 12 Sianless Stesl
Blades . per
Bect dor lesh
ing. camping, )
wark and play
Guaranteed

4.50 ea.

!
' s . ‘ Add S0
i i Past
i 4 &
£l ‘f Handgl
Wesibury Sales P.O. Boa 434, 373 Magple Ave.

Wasthury, MY, 115380 Dopt E-12PM

-Emn while you mam o home Mikona of aces n gas
MaONs, PuCkrg ims, gic. reed Benecng. W Show you
WY Siat spane ime e pous batemon] of garage. B
apponiundy for mechancs.

wWron for Mxider WO PRbiZand inee bonus ofer

NEW SHIPMENT JUST ARRIVED
el .' : o ., Caring ml"” il or
Wl 1", all shanks " Brand mew in au-igh €1,
32 Tesl 50, 61 cost 12957 new
14:Toal Set. 61 cost F126% now

715 Camden, San Anionio Teusns T84S

Gas to Electric —
Conversion Kit
[EAE LAMIP BURME §T7 T0 120 0F A% PER
O Ve THE COET OF GAS. Easyto
install 2-Bislh Racture duplcaies the
Eharm and mcieltes e lght outpe of
ay gas light. Inciodes sutomatic On Al

Dk — QF-Ad-Dawit phato elecinc can-
Irei Acaslabsle i 13 woll or 115 voll,

FOR MORE INFO WRITE:

Gaslight Conversions, Inc.
1039 CHARLES MVE. 5T, PAAIL, MN 5514

]
£
£l
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Year-end

LIQUIDATION

Save now on the industry’s finest classic reproductions. Choose from
the 1952 MG TD (pictured), the 1962 Austin Healey, and the 1939
Jaguar S5-100. Unassembled models, completed demonstrators,
or airport display auto-

mobiles are available at

fantastic savings. So call

now!

1-800-437-4342

Call Toll-Free

Classic Roadsters, Ltd.
1617 Main, Fargo, ND 58103

Get Amazing New Tube Mounted Lens

BUILD YOUR OWN BIG SCREEN
PROJECTION TV!

Special Offer NOw €3 $2Q°5
‘vij_suq: including tube mounted lens, cabinet plans

gn_c_l _gpa:;lﬂcatlnm

® Put small portable TV inside
cabinet—Ilens enlarges picture to
giant 5-foot diagonal picture.

® Thrill to sports; just like being at the
game! See your favorite movies as if
you were in the theater!

® Easy to buifd —Construct this
cabinet model 5-fool BIG SCREEN
TV with about $40 worth of common
particle board, screws, nails, hinges,
corner braces. Finish to vour choice
of antique, paint, stain or varnish.

® Save $2,000 or more! Wh the
store price for projection uild
in vour home workshop or have
cabinet shop do it for you.

MONEY-BACK GUARANTEE
If you are not satisfled for any reason,
return kit within 30 days after receipt

or full refund.

£ 13, Mags-Prapctar Tn
_-—_—--——_ﬁ

CTOR CO., DEFT, PM124
] 4890 Tard Ave., H.H‘I_Fhﬁm

L] Yes, please rush ma Hig Screen

e TV systam which includes Tubs HName
Maounied Lans Assembly nnd
mﬁ “‘“ | Cabinet Model design plans ¢ 5499:- Address
lurﬁ value), Enclosed find fﬂ p L8
$3.00 shipping & handling . City

Total $32.96. (Florida residents

E'Itm 5% Fnrumh Lax,) State Zip
gﬁ ————————————-]

P
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Prugrammahle Thermostat
F i SUBRNE 7

|'r I
BT

A wld-wﬂﬂ'ber cmnpenu'mr inthe Hagic—
Stat calculates when the furnace should
turn on to meet a programmed setting.

Attach the mounting plate of the thermo-
stat to the wall with screws. Then recon-
nect the existing wires from the furnace.

Magic-5tat. an electronic thermostat,
is programmable for six different dai-
ly temperature settings and seven dif-
ferent daily programs. It also has a
cold-weather compensator which cal-
culates when the furnace should turm
an. Thus, on cold days it will begin
heating earlier than it will on warmer
days. These features result in maxi-
mum energy savings. |

An example of how the thermostat |
can be programmed for efficiency and |
economy: The house can be kept cocl-
er at night. warmed at wake-up time,
and made cooler when everyone’s at
work or school, The thermostat can be
programmed to warm the house upon
your returmn, then cool it while you're |
actively working in the house.

Installation requires only a screw-
driver. [1's $79.95 posipaid from Quad |
Six Ine., 3753 Flaza Dr., Ann Arbor,
Mich. 48104, or at hardware stores.

— Hosario Capotosto
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Soar With An-.-..

leo

SCROLL sSAwW

The Eagles smooth cut it takes the sanding work out of your projects.
Turning 360 degrees in 1/64 inch gives your work the precision of the
professionals.

With the Eagle you don't just make craft items, you make quality items
that will return a profit.

Meil Larson of Delaware, Ohio says: “No comparison fo machines on mar-
ket in same price range. This i @ jfar superior mochine. ™"

Mr. & Mrs. M. Wheeldon of Kansas City says: "'We pald for our Eagle

Scroll Saw in one weekend al a local fair and had over $200.00 prafit. "'
| WOULD LIKE MORE INFORAMTION ON R.B.INDUSTRIES FAMILY
OF SCROLL SAWS,

0 CONDORfcapacity 21:" x 26"

] HAWK/capacity 2" x 14"

1 EAGLE/capacity 2" x 16" [ FALCON/capacity 2" x 12"
Name
Addreas NG POST OFFICE BOX NUMBERS PLEASE
EAGLE MODEL 216 City State Zip
Made in the U.S.A. by Craftsmen Phone { )
AREA CODE (816) 887-2121

I"blrldumlu iNE. 201 FIRST STREET PLEASANT HILL. MO 52080

EAGLE SCROLL SAWS CAN BE SHIPPED UPS,

r ! il

. SendmeB

| want your full-color garden catalog describing meore than
1,800 vegetable seeds, lower seeds, trees, shrubs, bulbs,
and garden aids. (If you ordered from Burpee in 1984, your
new catalog will be sent to you automatically i January. )
i Since 1876, Burpee has been developing new vegetable
and flower varieties that are easier to grow and more pro-
ductive. All backed by Burpee's famous guarantee: your money
back or a replacerment Lf wu are not completely satistied.

' Burpee.

W, Atlee Burpee Company

1985 garden catalog!

l 45 Burpee Building, Warnunster, PA 15974
Name
| Plesse prot §
Address
City — State Jip

We will start sending out Burpee's 1985 Catalog in January 1985,

L © W, Atlee Burpee Lo 1984

urpees free

Bifpee
Gardens

POPULAR MECHANICS » DECEMBEER | 954



12" Wood Lathe
Ground steel ways.

100% American-made.
Cast iron head & tail stocks.
52° long: 38" between centers,
Sealed ball bearing head stock,

Free brochure on reqguest

WILLIAMS & HUSSEY MACHINE CO.

Dept. 51, Milford, NH 0305

Toll-free: 1-800-258-1380 In MNH: 1-673-3446

A 1/2HP motor with four-step pulley nrm-lm

power fo spare for lurning, sanding. grinding,
butfing and S.g=k driling. Accessories

include . comphete 100l

tuming set and

4 face plate

and sanding cfisk

for outboard

turning.

s
e
o ==

1
e

" davit-yourselfers ==
TR 15-VAC Centrifugal Blower
\- 515,00 [

® i ree spalE sennilalion of vie
e mubmwil fer derircorm. otk
roomy, krichass, afc. Use Bo increoa
the eificiency of pier wood tioee.
selar heater firegiocs. Use to ool
decsrant e Use bmited saly by
s phEgnaton

o V15980 h-cpcle,  200-Ch
take 177 diamater, Retresgular
e I LTI, S 8104

a B e T-1A

WEE TOUR WTid, MASTIRCARD AND
THE A ERHCAN EXPRISS CARDD

TOUR

BUILD o%% POWER TOOLS

METAL PARTS KITS AT LOW
FACTORY IHCDUIIT,:III‘.H FOR:

TS FROM §39.98 TD 413459

Featund s Workbesch_ Fogulss Scisnce, Mechasia Ilestral
i, Farmdy Bindyman. Slep-by-steg plans, phodies. full- scale gal-
tems thow how, Mo mackining. so welding. 5-Vear Gusrastae Send 35 amth
phs §| b stuge stating baod plars warled: Calaleg inchaded Or send §1

Tt Calaleg!
Iﬂum-.":.“ PRIE 1P Scheer Powro St Chorler M0 £2200

~AMAZING =~

=X~ DEVICES +—

PHASER shoclwave and imisdie FORCE FIELD gerera-
tors. LASERS for weapons, cutling. burning, cloud wiiling.
hoiography and special effects. NUCLEAR particle acced-
wsrators and deteciors. PLASMA, |ON, HIGH VOLTAGE,
HIGH FREQUENCY TESLA COILS and LIGHTMING gen-
erators T“FULNSMITTEHS and CONTROL devices for se-
curity, telaphones, infrusion cetection, nalure listening.
PLUS PLUS INFHASOHICS LLTRASOMICS. ENERGY,
CHEMICAL and PERSONAL PROTECTION and SAFETY
DEVICES. SEND §1 for catalog of plans, kits and compilel-
ad ihama b

INFORMATION UNLIMITED, INC.
P.O. Box 716, Depl. M8
Amherst, N. H. 03031

HOLIDAY FACTORY

SALE_, “+) DIRECT
. $359.

B Sesd § | lor brachures on he & raclag haris Plus Fres
SwwarErame viicker | while they laai] Ta:

Bk & P Wiy, Bex 9E7, Azuee Co®l703 {010} 334-8334

ANTENNAS

BUILD YOUR OWN!
Complele easy o assemble kits for
home construction by anyone.
Catalog 32.00. Jansan Electronics,
P.O. Box 168 - M2, Dundes, OR 87115

—_— —_—
Witk H'IIILI:NHW g‘@

Series 3 Metal Deteclors i .’

P

Senaifive detectors bocate the rare
and walucble for fun ond profis
159,95 & up!

Call Toli Free:
P00 54 T30 1
TE'S ELECTRONICS
Dept. PA4 Sweet Home, OR 97386

!IIAI.I. FHEGISIHH LATHES

fal Working or Plastics
SH 'ﬂ:N..rr .D;_?Ilr—-'.lﬂlm-lt 71259

Ta5—Refund
for FREE Catalog. Order From:
,{#_HI'HI‘F F‘HH‘DUﬂTE

h&:i HI htm
-—iu mibus OH 43707
B14/445-8621

Big oppofufiligs. Bag po
tis  Earmn quickly Full o
part hme. Lean &l home
's pasy Do readd jobs: A
Tooks - Materal Sup
pleed. Stale of M) Appro
ed. Send Mame and addnews
for FREE book Nao
satenman il ¢all

Lachsmithing lastiuie, Dept T10-124

1500 Cardunal Drae Lifthe Fas W1 DTEM

REPAIR IT! “Nu-Thred""® FILE
For M o Lodt Haod—dny Dinmsder

o ¢ for boar Poousr Seches HEX
DIES
50
‘E B o, g . MU fee i " i
I e B e for WEEAE " e WO Lt |

535"

S0 BT Haadag b T ettt
JAWCD, pox 71am PEADRG. PR 19000
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A Sanding Saw Blade

Smoother, faster and more accurate
cuts with no splintered edges—even in
plywood or particleboard—help justify
Sanblade’s high price: $59 for a 7'/4-in,
saw blade and $79 for a 10-in. blade.

Sanblade combines a two-faced
sanding disc with a circular saw blade.
High rpm enables the 40-gnit aluminum
oxide abrasive bonded to both sides of
the blade to sand cut edges as smooth
as 120-grit used normally. Diamond-
honed carbide teeth cut up o 50.000
board-feet before dulling, according to
the manufacturer

Kerosene and an old toothbrush re-
move gum from the abrasive on the
blade. It's supposed to last almost in-
definitely. but can be recoated and the
teeth resharpened by a dealer

Clemson Group, 22 Cottage St., Mid-
dletown, N.Y. 10940, offers both sizes
at above prices. plus $3.50 shipping
Write or call wlil-free; BOO-431-5741

—Hosarip Capotosto

LA

Carbide-tipped saw blade with abrasive
bonded to both sides comes in 7'+ and 10-
Inch sizes to fit universal */«inch shaft.

R

Sanblade smooths both edges of cuts made
In all kinds of wood as well as phywood.,
particleboard and hardboard.

POPULAR MECHANICS & DECEMBER 1984



INSTALL INSERTS
WITH CARPENTER'S
GLUE

NG x 1127
INSERT,
LENGTH
TO SUIT
(4 REQD)

ALOT m.n?l.ET

N&"-DEEP x 112°
RABBET

Often, it's worthwhile to recycle old

hand tools into their wooden handles.
After cutting off the unwanted brush
parts, bore a pilot hole in the handle’s
| end w receive the file tang. Then fit

round handles with tubular ferrules or
| wire to discourage splitting.

If the handle is square or rectangular,
it can be strengthened by cutting rab-
bets across the end of all four sides and
i gluing pieces of maple or other wood in

them. Grain direction of these inserts
| should run across the handle grain. All
| four sides of a rectangular handle end
can be reinforced in this way, The
inlays can extend a little above the
handle surface, for greater strength,
Use a good grade of wood glua
— Walter E. Burton.

POPULAR MECHANICS & DECEMBER 1984

paintbrushes by fitting files or other

G.T.E.C., ING., 4

5. DATE AVE

AR END SAL

BRAND NEW, HIGH QUALITY, HEAV

POWER MACHINES

at atfordable cost

Y2 HP METAL CUTTING
BAND SAW

For home craftman or conlractor
Versatie lor honzontal & verlical cutting

SPECIFICATIONS
“3 irackh spndty B0 170-3100 FPR
“Haavy Uty DONSnackon

TDeive V-t A7

“Eoaind worm gear iansmesion

“ Adgstabin ball beunng blad gude

“Tabds allciwe for cOMLT cul. Bming A nolching
Okl Hogiht Monz 357 Vel B4 FL iloabie 34
‘i apacn M)« A2

*Rngular cuts G 45

Televion 100 20N, BOME. 12TBAPR
“Capaciy 415" round, 44 8

NOW OMLY

$175.

“Bisde e "7 BT 025
WT. 147 Ibs.

1 HP MILLING/DRILLING
MACHINE

Perdect for homa o indusdnad use

12 speeds 110 0 27300 RPW

‘217 carbade bpped Iace cutier w arbos
L el chych with ey B attxy

"2V mrght Orél presd W

i
| now ONLY |
FORWARD & REVERSE SWITCH ~ S795.
6" SURFACE THICKNESS
PLANER

4 in ONE mult-purposs, high eflicency &
sdeusily lof home of conlractar

SPECIFICATIONS
“Burface & thickness planer
“Clesee gandee & Sif moiaing
“Cuming capacity 00 1
“Cuiag wicth Bl thae £ 0474
“Epiraie sprod 5580 5P
“Table maiunements 37«
*Plarer mire: anghe 45 -5
~Shappd LraRce el

172 HP WT. B8 Ibs.

NOW OMLY

$295.

WITH
COMPLETE ACCESSORIES

FREE Deluxe $35.00 value 14 pcs COMBINATION
OPEM END WREMNCH SET with any order.

CALL TOLL FREE 1-800-356-9767

IN CALIFORNIA CALL 1-800-258-6900

SATISFACTION GUARANTEED

ALL MACHINES COME WITH ONE FULL YEAR WARRANTY
r-------—————_----- - -
G.T.E.C. INC.,, 410 5. DATE AVE., ALHAMBRA, CA 91803
IP‘isaEa send MO2101 Metal Cutting Band Saw @ $175.00 ea
1 MO2003 Miing Drilling Machine (@ $755 00 ea
[ ] —— MO2203 Surface & Thacknesa Planer & $295.00 ea
I will pay the freight charges o truck driver upon defivery.
I;_J'Enu:."rusad is my ma order or check (Cal. Res. Add B'4% Tax)
j Charge my | .HISTE%HD [VISA [Please pring
Acct o irer
] Expi
I name
I.ﬂddrgss

City _ State Jip
| Phone
ISJgns.'rure —

| Please no C.0.0.'s. Allow 3 10 4 weeks lor delivery. Order accepled in Cortinental |
LS. only. Personal check has o clear.

e o o e o o e i e i
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FACTORY

DIRECT
WHIJLESAI.E
PRICES

DO-IT-YOURSELF
and SAVE

IWlllﬂl.ul.l.l
O SYETER WTTH CLEN FULLY ILUSTRATED-LASY
TOURBHLFT BAARUSL PCLLCING:

T URDRAE TARIDU LASY 'n:lllrlm.l. T
= EWETEME AVALARLE - DOST LEALTTY R R e
= W TO ST = PR AR R
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FOR YOUR 00T YOURSELF MAT
WAL AND SYSTEMS
PLEASE SEMD  CHECK OF , S
MOMNEY DRDER FOR 1296 T

Unsloryined Setaliies b Kaow Whel Werks — HI‘I Yo w

Mrirng Machines, LE.H'!B
ACCRSS0NES. |
Precision Tools, Aluminum, Brass, |
Steel, Taps, Dwes, and Drills |
|
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undaple
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il Wi Accept Mastrcard and Visa
COMPACT 5 - 5 « 147 oo CAMMELL T00LE COMPANY
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COMING NEXT MONTH

PH'S FOUR-WHEEI.-DHIVE VEHICLE

1 l

LEARN TO EARN

STUDY FOR A DIPLOMA COURSE
IN YOILIR HOME

O BARTENDIMNG & BAH MANAGEMENT
O DOG GROOMING & DOG OBEDIENCE
0O TRAVEL aGENT O WAITER

WRITE TODay FOR FREE CATALOG

RAPID RESULTS SCHOOL
FA05 Mdielaesd Fd , Palg Alro, Cal 943010
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MAKE THIS SHADE
FOR LESS
THAN $75.00

Send %1 00 for owr hig guul:u; i
slained glass sapplies.

WHITTEMORE, Box 2065 EM, HANOVER, MASS. 02339

EARN $3335 REPAIRING mm‘mi

Loy i powar Snave [ime. NS papenancs nepoiod.

I Home-glindy cowrse mcludes SLA camem. fools
slecironic shulter fesfer kif easy-fo- foliee

I msfruciions. Send for free facis. Mo oblganan I
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SURVIVAL

GUARANTEED 10 YEARS
o

SALEl For the putdoorsman A
k'r"e saw, hatched, tsh scaer and hamimer
Pasgged 53 iewfe, 3 blade

5795

rrponed
WITHIN 10 YEARSWE WILL REPLADE FREE' U 30y 1 nin
mmwﬂwm "‘GLHJ.HL\"P!H mml.'!’ﬂ 85 PLLY l.l ‘Iﬁ
nulrv'ﬂ Blnd 5030 oday! MIDWES ECO, Dapl &
L BO620 W prders only D 481h e
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GO FISHING
IN STYLE
Starting with a

Ford Bronco I, we
design a fisherman'’s
dream vehicle.

It'll practically swim
upstream with all the angling gear you need.

BUILD A SOLID MAPLE TABLE

This versatile small table fits
in anywhere—it’s dining table height and
] is easy to build with our complete plans.

WORKING UNDER THE SEA
Undersea technology is parting the waves
to reveal a new frontier for exploration.

EXPANDING UNIVERSE OF VIDEO
We zoom in on the latest equipment
available for home and on the go.

DETROIT'S EUROPEAN CONNECTION
First look at some of the slickest sports

two-seaters ever to come from Motown—with

a little help from Europe’s top car designers.

TIME FOR A KITCHEN FACELIFT
Bring your kitchen up to date with our directions
’ for restyling and resurfacing cabinets.

FOPULAR MECHANICS ® DECEMEER 1984
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Public Notice:
& National Distributor wound upina finsncol
crunch. They nesded covh, They asked wiio help
ond we did, We cornider ourselves FORTUMATE
io aguse thin swendory for gquidotion. MOW you
can gel an :.,Mbl{lnﬂlm TURCO haaier af g LOW
LEGLEDATION PRICE! Euy W, ;.l,gplr nLIMITED

20,000 BTU Kerosene Heater by Turco

Save Money...79.9% Fusl EFficient! The 1op of the lene HERITAGE model burms
13 howrs on only ane tank of kerotene!  The unsgque air-flow desgn distrsbudes
heat evenly and efficiently adding warmeh o ony working ores or room in your
hame, ofice, e apartment

Elactric Irliliqn. Mex motches 1o mews with just puth o bistaon! & small curreni
created by lwa lleshlight batteras |nor included) ignites the wick. This lotest
technology helps prevent lumes shen srarting

A Sofs wnf 1o Heat. Budi inva eoch umit i3 ihe polented double wolety shul off
I the beater is oocidentally ripped over, the flame s immadiotaly wufted oul. In
cludes level indicoles you con see of o glance

Must Liquidate!

NOW, at Below Dealer Cost!ll

Porcelminired T-q:l Grd. The cobinets ore finshed in duroble boked enamel
j with porceloinized top gnd. Ordinory pamt can burn off hat swroces

Fusl Guoge. Mo need for o dip siich

- .
= Just o glance shows you the fusl level

Compare at Sears

sMatien-wide service

Famous Brand 5-HP
Air Compressor

This ety duty, commercial
model, workhorse of o com
pressor 14 ideal for hurdreds
ol opplicabom. You'll be
able to run paint sproyers,
polshers, greome guns, im-
pock wrencheil, dralls, a¢ al
mait any lobor saving paeu
mghc ool ond more, For
home, form & industrial we
One year paris replocemeni
warranly

*499

S 1-800-826-3403 o

I Wiseansn ar i B00" line is buyy coll: 1-F15.874.5000

Wholesale * merica, mc.

Fr ~— for $149.99 on Sale!
o SDimansiens 33 VA°H 2 $ 4777 Manard Drive, Eau Clairs, Wiscansin 54703 |}
sReplocemnent wicks ond 18 5/8°W = |0 5/8°D. M ow s l 0 Order No. 357-2713 Send____Turco heaier(s) ot '
::::: lecal hm::: on $59.00 sa. plus $9.00 sa. shipping and handling.
- FREE PI.II'I‘IP’ ] Iy I U Order No. 240-1018: Send_____S000 Watr Genera-
= M tors at $449.00 each (shipped freight collect). '
o Mo. 207-2074: Send____Air C
10 Day Hassle-Free Guarantee! 3‘;’.’;«;_& soch [ihipped freight éu;‘.'ﬂ.""““""
If you are not satisfied with your purchose, return if (prepaid) within 10 days for B 11 Enclose $1.00 for our latest Wiolesale Catalog.
FULL CASH REFUMND (less shipping and handling]. r’.l.llw- 1 lnhi‘ :I-;lu for T'Mr'p.lrtlnsc.ﬂ.g. :r;llm. l
rices ore for delivery in 48 cont’l LS. only. AK, HI,
5000 Watt Power Generator PR, and V.1, odd 40% shipping & handling,) [
Be prepared thould o storm knock oul your eleciricity Toke along |:| Mrmﬁ'rm“rwﬂ'rillﬂdMWIﬂ“}xml}
the convenience of electrical power onywhere! This excellent quality I U Charge my credit card: [ MosterCard 0 VISA I
I} generatar is U5, mode and iy powered by aneHscient, 4-cycle, B.hp Aceh. Mo Exp.
1 yr. pari Briggs & Siration goisline engine PLEASE PRIMT CLEARLY PRA-4 l
replocemant The rotary field design s 100% copper wound for greater efhiciency Nams l
wafranty ond longest life. There ore no power bruthes fo ore or reploce and Adarem
full power conduction i oisured _ l
Three convenient plug-in ou- Ciny
lets br 120V and 240V sarvece State e l
5000 watly wrge, 4000 wotis Fhons Number
contmpow power. Meolures I i} l
" w207 w18, Waghs 1 28 |ba. Signature

BUILD THIS TRAILER KIT

Bad TE'y = 18, For parsonal Lise of Hesale Heawy duby

GREAT SAUSAGE RECIPES

:LT:E'_ El;::l';'-ln.:-';“ll-iu!.:.- 227 page Hlustrated book explains sausage making
hay, cars, ItRElS plus home curng and amoking of meal, lowl and

fish, Over 100 rocipes, We now have Lew Sall
Seasonings. Free equipment and supply catalog
has more inlormakon

The SAUSAGEMAKER

177-8 Military Fgad Bultalg, MY 14207

| ireight, gtc. Serd 5300
or Beochure, paris cata
! tog and prces

TRAILER MAKER 1229 No, Jefferson
Blag C Mt Pieasani, Texas 75455 Ph. 214/572-6082

$1,000°S WEEKLY

Home Business Directory

Exciting Free Details. Write:
Box 2019-PM

New York, NY 10163

Portable Steam Cleaner )
Steam in 60 ssconds

CLEAMN:

Engines, Alr FiRers, Lswn Mowers,

J-yv. guaraniess on re box, cois, Uses hg-

ued soap, propane fired. WL 120 s Auxil

pump fequired on w walsr pressiee.
WEDCO MFQ. INC., Dept. M-15
P.0. Bon D, 540 Weal

Jacksan, Wyoming 83001

Do It Yourself...

plans, kits, colomd :
mnd unfinished handwood
parts lor toys, crafis and furniture
(Coblenial, Shaker, primitive & modern). Bulk g
prices avallable. Color catalog 1. (614) 484-1746 3
I Cherry Tres Toys « Boa 385-24, Belmont, OH 43718 1

-

1 & " 3
. - Fir-
. T, »
-
@Build a road o
a swimming pool or pond @Clear prush and
maul

1921 and |ater G Gas Cars have | - 7
Compatars that include sent| CHECK”F ment or solar addition...Do it all yourselt &
Disgnestic An-g;n.l Whan ihe , -ENGINE .- SAVE with a Magnatrac Bullduzaé K"é Earn
"Check Engine™ 8 Act : extra cash doing jobs for athers! SEMND For:
a Trouble Code is Recorded in lha  Fres Brochun e s o L e o e e it i
Computar Mamaory, Thess Codes can I O Catalog showing construction & uiq. ET
be Racalled and Displaysd on the Deshboard using the getory-built” Magnatrae Kit.... .00
~ALCL Connector . To Receive ihe ALGL Key, Trouble | OPlans for building a Magnatrac l'rnnEI
Code Relgranca Cards and Compéste Inatructions, Send I "ocally-made® components........57.0

E14.05 1o:
MacCLAMCY: PLO. Box A51053, Richandson, TX 75085
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LETFIHE'.K KT, Depl. PM124, Cedarburg Wis. 53012 '

r landicapa your hame @Dig

firewood @Excavate for a patio, baseo-

|
|
r

CSECRET IS OUT

Aepair dantal driils in your own fame. Thowssands of
drills go unrepasred eévery day. Beg Demand. Faw
Compoiitors Immediate income, steady Cusiomers
Special vools furnishad We'll show you how 10 starl
wour own pralitable business i a matter of days

MAIL COUPON TODAY!

e S S e e S U T — e S—
SOUTHWEST DENTAL 1501 E Chapman Awe . Sie. 352 I
Fullgfiogn, Calilarmia 32631
I Aush FREE Derails to me abowt Dental Drill Repars I
MNAME
I ADDRESS I
CITY STATEIZIR

PRINT FOR PROFIT |

r
Casds, sinhionary, srveiones ¥
agwerlisng. labats, bohats, OEL \

cards. ARGURCEMEnty. giealing,
EYM@AlFY, prayer carndy, tags
i VB mGne

Oy @ Prinding .

Wo supply everyThing deedi
Iroim faciory. Easy metruchons
Alnp rained prinling like angravng
Have homa shop. Add to monrss
Send §1.00 tar catalog

Katpay Presses, Dopl. BABL. Menden, CT 06450

F

< -
\.I T

YOU CAN SELL DIAMONDS

Chur Diamond Whiskesaling Mogram shows
you EXACTLY how you can sell fine Dia
q mands, from s 0 10 Canats simply by
adverising in your locl classFied ads. We
alsn vherew you other ways to sel and buikd
your business Send $1 lof our complete
program in ks EEWARDING butiness
inwmational Mamond Distribeators,
O Diamard Placd, 724 South Cerdeal
Awe Dept |7 . Medbond, OR 9750
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Popular
Mechanics
FILE BOXES
&
SEPARATE
INDEXES

stacked on top of
each other.

POPULAR MECHANICS FILE BOXES

will help you keep your magazines

and bookshelves trim and orderly.

PM is now offering a sturdy glossy

lacquered File Box to keep a vear's

supply of PM 1ssues neatly together.
With every order yvou will

receive FREE self-adhesive labels

covering the years 1975 through 1984.

Peel off the year required and place

on appropriate PM File Box and

you'll have a verv valuable, convenient

and attractive reference library.

1 File Box, $2.95

2 File Boxes, $2.75 sach

3 or more File Boxes, 8250 each

PM Indexes for

the years 1975-1982

are here!

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

ORDER BY YEAR! Price for each
index is $2.25,

PFOFULAR MECHANICS
Box 1014, Radio City Station,
New York, NY 10101

Papuilar Mechanics is a publication of Hearst Magagines,
i Division of the Hearst Corporation
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POPULAR MECHANICS
PLANS AND IDEAS CATALOG

Yes, we do have over 900 great ideas in our
PLANS & IDEAS CATALOG. Projects for the
homeowner —smart ideas in fumiture.

So many shop ifems you caon build. We cover
water sports, storage-play houses, double-duty
campers for work and play. Recreational
projects to bulld and enjoy—see it all in our
catalog. $1.00. Send your name and address with
check or money order fo, Popular Mechanics,
Box 1014 Radio City Station, New York, NY 10101

FOR THE SHOP

FOUR OF THE BEST
FROM OUR
PM CATALOG

| 1 Clossic Cut Off Saw 2
European —Make
| — hacksawing
| you can build a lot egsier
this workbench and accurate,
for less than half This cutoff
of the cost of o Saw cuts
factory-made ver- channels, angles
sion. You get detailed and rounds with
plans with instruc- and pracision
fions and material even up to 3-in, size.
list. PL-1748, Also, not foo heavy fo be
556.95. portable. PL-1735, $3.75.
3 Tool Chest for o Foﬁ rHE Instant Car Rapair 4
master craftsman. GA ______ with Popular
Compact—made Mechanics Master
from cherry wood. 1 Keys to Car
| For handling eose, o Care. In this
it's octually two s handy packet
boxes. Well " that con be kapt
arganized hand conveniently in
tool compart- = Your car, you can
mants ollow - find your basic car
BOSy occess. Ex- i repair instructions.
cellent construction " If your car breaks down on an
absorbs moisture and pro- isolated rood, how easy
tects tools from rust. Also, it will be fo pull out these keys and tackle
inciudes plan for a dolly. PL-1745. 54,75 the problem yourself. PL-1750, $4.95.

Order by number and send check or money order to
POPULAR MECHANICS Box 1044, Radio City Station, New York, NY 40401

For more on home and shop plans don't forget fo enclose $100 for our
PLANS & IDEAS CATALOG—just ask for B-1700.
Poprulor Mechonics & o pubiicolion of Heorsf Mogarined, o Division of The Mearst Corposofion.

POPULAR MECHANICS » DECEMBER | 984



TOOL FOR EVERY

WERSATILE

WEH

MOLDER-
PLANER

Almost as basic !
Qs your saw . ..
molds, planes,
rabbets,

From §430

+ Maoster Chorge
* VISA

WILLIAMS & HUSSEY MACHINE CO.

Dept. 17, Millord, N. H. 03055

(603) 673-3446

/" 2nd MOST IMPORTANT )
WOODWORKING SHOP

FREE BROCHURE

STDF KEROSENE ODOR ||

! Wew purra-ien ™ Calpiver Fior lor Keensana
| Heser shminaies odors v Gy AR
Hangs aaculy ovs barmar . Sabslacihion gusran-
ed. §18:85 plus $3.00 sheppng. Crsai caed
uspirs cal todl fres BBO0-554-8000, nsk ior
opergior 202 or send check 1 Cateiyic Dam
e Coep., Dt PAAIZ. Fird Hill, WA, 2PECT

pure-a-fire

== BuLo youR own JET HELICOPTER
T EASY TO FLY—MEXPEMSIVE TO BUILDY

Fllled with dals, deskgy

BASEMENT T
FLUSHES UP To Sewer or

No Digging Up Floors—Installs Easy
Write McPherson, Inc.,

Box 15133  Tampa, Florida

_ BOTH ABOWVE BDDHS oy §15.00
P.0. Box 18488
#E.r.!ﬂl.kﬁ' Baltimore, MD 21217

for i rotarywing hobbylsl (llus) Only $8.00

| Buy Din Chasp - Autompbiles. Trucks, 'H'“

|hn| Fi
imauERndE o M.hll' M iead In Aadesbes _4"‘"

of firm ary locking

harra i big pupieg wllwsathes, cean fasciraling wari. bosy of my i
Vhias bbb ool

dumbi moke sitia maray dieg carpet e e

frasing.

A.C. Technology Inc.,

Ruxst Buster,

51095 automokng COfroSon E|5¢h’ﬂm[l|ll" mproves I
your present rusiprookng DRAMATICALLY Tech
rcal brichune 1800 A58-3474_n PA (B14) Sa-A700

Box 1871, Alloone, PA 16603

' od
BE AN EXPERT IN ‘
CARPET LAYING
| L'.AkHr LAYEES EAkM §150 FER DAY AND UF. Eq demand. Thowosds
corpel crofhenan, Wa boin you is spois b ad

whils lmareing Tou gel woliobh corpel ineh oed equipmael with goer

WRITH TODAY PO ERTE IRFORMATON

l:f.l'p!l Crofts Inst. 300 Dawson, Camarillo, Ca wine

{GUNS!

TRALE ). Wi pipcinson bt mpi i
ln~wn+umm1:muulmnﬁnu
AMBUNITION' a8 0! Fach-1ed Sdia. ihep loos dasi g
dmgh 3T n B orggian. CAN W lﬁ--t‘émn

X Bler. batofishel sty Come

3]
I ‘q[E cﬁ'll\.di..dl el T

| Tig COLLECTOR'S ARMOURY. .
Bl.1 '\'-l ATERS LAKE ALPCERDIHA WP 1l_|

# Casf iron
14" = 147
work table
tilts up 1o
45° right
ond 10° leh
for bevel cuts,

ED. Crewe
sipay. MONEY m:: uu.wmn ANTEE St
Wil nhoram. L. GOWT -l'!nuullhmn'_ Cor 1,300 ’-55 o

EUILD A BIKECAR -

Thia Amazing Mind Car Buslt with
Bicycle Pans? EncincPedal

f::-_“-tdf_; i ..I.jn 10 Deivert /
PLANS §7.95 o

wud Muiwd Fani Claws

EFDRTRAN co. -

AMAZING VINYL REPAIR

—$10 10 $20 in an hour!

- Bug earmings. repeat business Car
| shops. homes, motels, reslaurants,
bars, etc FREE FACTS BY MAaIL
Call !nlf~rrn1 B00-821-0880 or Wrila

4 | VIP, 2021 Montrose, Dept. 183, Chicago, IL B0&18

aperalar Convensence o

ONE YEAR pors
weaerarly.

ol argh 3
vl g 4l

durability.
# 207 long x

25" widex

65" high.

14" Band Saw

This rugged moachine 11 wdeal lor
ﬂmighl cubhing ond lor cubleng m
tricabe shopes i oll woods cnd
pleshics. Copocity: 5% high and
13" wide, The dependoble 374-hp
mictor con hondls most ey £uitang
need. Pushbuton, copacitor sion
wilh permanently lubricoled bear-
ings. Stewf stand. OME YEAR party
replocemend worranly

5249

Metal Cutting

Band Saw

Deugned for full efficlency and

either

warticol or horizontol position
replocemeni

® AlF bull-bennng 12 hp. motor
® 1 speads for o vanety of metal
densaties (A5, 120, 720 BPM}.® Cut-
ling ronge: 431" round, 77 rect

Banch Sr'fln 10” Table Saw

Dresgned for precison np-uosing.
cross-cuthing, robbet ond dodo
T Cuts # 1hi-hp. boll becr-
ing maber, ® 177 1 28°
cost aluminem loble

® Miter gouge. ® Seli.
wlgning rip

fance, ® Sturdy

wlesl cobinet

Seli.Contoined 1.uu.
125 high vion tog_ S Q)
MGMY-ihTM s-m-r

_hli'h-t:m-'n, ar if “B00° Kne i buiy call: 1-715-874-5000
| el

¥
Heavy Duty, Professional Quality

Milling/Drilling Machine
Sabdly construcied, wiith o hardwarking
¥hp. molor, this big 385 . umit hys planty
ol muscle to power it way thraugh soft gr
hard metals with eose . . with finely coli

brated occuracy bo withen 1710004k inch.
OME YEAR porny replocemant warrandy,

#5ingle phose, copacrar slard, induchon
mabar. 1730 BPRA, TI0/2300V (1204 o)
#5pindle occepis stondord B8 coller
leting you wie varcous melling heods and
chucks

oHand cronk lever eouly raises head for
up 1o 10" of working clearance
3" cutter, 17 drill, 142°
copacihes

®Five spendk from 240 to 7930 BFM
#Calumn robates 360 degrees. Spundle il
A0 degrees dedt, right, for and aft. Toble
swrenls 45 degrees lelt ond right,

®fed 17 3/4° « 5 1/8°. Overall 40" hugh

588

end sl

10 Day Hassle-Free Guarantee: If you'rs not Iﬂ'l‘llﬁld' ratn le
(prepaid) within 10 days for a FULL CASH REFU MD (less shipping and handling).

POPULAR MECHANICS ® DECEMBER 1984

P 4&,.'

.

i Wholesale L merica, mc._

-l Immmriﬂfmﬁnnﬂm Wisconsan 54703 l
O Orear Mo. 240-2402: Send 10" Toble Saw:) at l
£79.00 so. plus $12.00 ea. for shipping and handling.

U Order Mo. 240-1343: Send — Toble ml-lﬂ"ﬂlﬁl
ot $20.00 eo. plus $2.00 ea. fqri‘in-anldl‘llﬁﬂ.l

I O Order No. 240-2952: Send mm
Machine(s) ot $548.00 sach shi caliset). ||

[ Order Mo, 240-3029: Send ___ Matal Cutting Band
Sawin| at $166.00 sach (thipped freight collect].

O Order Mo. 240-1934: SQM._._'I"'IMIIHMILHI
$349.00 sach (shipped freight collect],

O Encloss 51.00 for our lotest Wholesale Catalog. I

(ANow 1 1o 2 weeks for delivery. No C.0.D. orden. l

B 2 e V1ot 40% vo shipping & handing

1 to

l qu:hcdmrmﬂmrnmrnm:Llﬂln‘miﬁmj

CChorge my credit cord: 0 MosterCard “'HISAI

i PLEASE PRINT CLEARLY - =
Moms
Il:lvdnu
_1'_-I City l
; e 1
tem B mom i g

--_---------J




CLASSIFIED

ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager

Kathy Ramirez, Classified Service Manager

Rate: $6.25 per word payable in advance each insertion. Minimum insertion ten waords.
Bold face capitalized wards—$1.00 per word additional (First word set in Bold Face at no estra charge, Zip Code Free.)

The next available issue to place an advertisement in America’'s No. 1 Classified Section is FEBRUARY. The closing is DECEMBER 5dh.
Sand remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York 10018
Please indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers
who use pest office box addresses for their conwvenience in handling your order, Popular Mechanics
maintains a register of such mail-order advertisers containing their complete names and streot addresses.

Advertisers using P.O. Box number must furnish complete name and street address for our records.

To avoid delay in the publication of your ad, please send samples and descriptive matenials with your request.

PUBLISHER"'S MART
BOOKS & PUBLICATIONS

FUBLISHERS' OVERSTOCKS, BARGAIN BOOKS 2,000
tities, all subjects! Free cataleg: Hamillon, Box 15-A, Falls
Villags, CT DE031

OUT ol Print Books Located. Weie: Stison, P.O. Box 1040,
Glendale Haights, IL 60138

AUTOMOTIVE NOTEBOOK — keap track of mileage, pa-
sonal notes, daily and weekly mamos, automolive rapair
records, phone numibers. addresses. $7.98 PLUS $1.00
POSTAGE & HANDLWNG. LLG Prodschon Co, PO, Box
13260, Denver. GO BOZ0Y. 2-8 weahs debvery

“HOW TO START AND OPERATE YOUR OWN PROFIT-
ABLE BUSINESS AT HOME.” For FREE datails wris: Wig
Publishing Company, P.O. Box B35, San Dimas, CA 91773

PILOT SHOATAGE! BECOME A PROFESSIOMAL P
LOT! Everytieng You Mead To Know “The Professonal Plal
Primes "~ 51495 ADCO, Box 9146, Wichita, K5 67277

OVER 607 Thousands in banaits, Fres serices, (ecounds
could be yours. Subscrption $12.00 Semior Update
Mgwsiatior, Box BR02M, Charotiesville, VA 22008,

HIGH MILEAGE CARBURETORS. Buid yoursell. Books
nnplasn wirngs. Free detads. Prelened Books, 1-3A-F,
Syhvestes, TX TBSE0

TREASURE Amencana, Cial War books and old maps.
Free Calalog. Socum Books, Box 10S68M, Austin, Touas
TETEE

LEARN Mai Ovder Book Business: Catalog $1.00.
Youngers, Princeion, lowa 52768

SELL Books By Mail 1007% Profl. FREE Staner Kil Books
Wholesersoes, Box 7415, Ponce, PR 00732

MEED CREDITT How to sasly get &l you wan® Mew! §7 85,
Maw Emgland Financial Publishers, Box 3208, Wayland
Square, Providence. Rl 02904

TELEI'I-WE Rapaired and Instakied. [nstruchon Booklel
Samnice

DIESEL MAGATINE: For A% Dewsel Car Truck Ownars ang
Enthusiasts. 1 w/§10. Diesel Magarine, Dept. 1613, P.O. Box
42, North Streat, M1 48048

FREE cataiog — booklels, unigqua probiem-sohing
Cusiom How-To, Bos B60M. Rwverhead, NY 11801

BOOKS: Great X-Mas gifts. Fres Calaiog. Books. 2248
Iidlawn, Toledo, Dhia 43614

AUTO INJURIES New. How to get cash for your junes.
FREE Detats. Pace Books, 77 kes 51, Suite 2T,
Providencs, Fil 02606

CATALOGS

FREE CATALOG - BEST iN THE INDUSTRY

A COMPLETE CAMERA STORE IN A CATALOG
ONE of 1he World's Greal Cataiogs, and it & Pholographic.
Sand o Porler's Camarg Store, inc., Box 628, Depl. PM.
MF&.m-smiaumHuCuw[usﬂwl 1nz
labioid size pages liled with 4,000 ems many ol them
exclusve and wery unususl. Plus popuiar brand camesas,
lenses, fash, efc., &l disoounl proes. Huge iwerlory, fhast
BENVICE, Qreal packaging. You mus! see & o believe it Onder

your Free copy loday.

FREE TELEPHOME with any purchasa fom ouw felephone

catelog. THINK CHRISTMAS Sond one dollar fo: Laurs Lee
Lad., 1111 Emsbrson, Vernon Hills, [Il. 0061

SMALL ENGINES, Troy-Bill Tilers, Honda generators,
Snowmolnle Pars, MeCulach Chamsaws, much mone. FREE
CATALOG: Small Engies Cily, 2612 Lynoale South,
Minneapobs, Mennescta 55408

FREE Calalog of Easy o Find Tools. Toolne, BT MNew
York, Marinsburg, W 25401

DRIVE STRAIGHT SHIFT. Irstruttors proven masthod.
12.00. AGROQSE, P.O. Box 4247, Burkngion, N.C. 27215

SAVE As You Drive Hew Revolutionary Paterted Cenirifical
Whckor Ol Filter, BUILD YOURSELF For Compiate Blusprints
and Detailed Deacription Send 51495 To:. Peromance
Spacialies, 7308 Don Strest. Springleaid, Ovagon 97477

DOLLHOUSE and Mindtures Newslater: §1.00: ADI, Ban
B4, Pelham, New York 10803

SUBLIMINAL STATIONERY- Sciantilically suppored. Lis-
anle samples Calalog 5500, Michael Sludos, Box 4236,
Morth F1. Myers, Fia. 33903

CHRISTMAS GIFT SHOPPING

(TRANTOR high spead agneullue tracior does fe work of
8 medum size, and the power of & large one.) into $5.00:
Leonard Whatley, -2 Box 118, Canton, Te 75103, (214)
01760

CHRYSLER 400 Cid gets 788 MPG. New Vaponzer Car-
burelor. Easy to Build your own. Send Slamps. Kniess, RZEPM,
Baowling Green, MO 53334

REVOLUTIONARY MEW NUT CRACKER. Cracks all
types. Just pow them in and tum the crank. Bags of whole nul
meats in minutes. For more informaticn, write: JAH Crack-All
Inc., Dopt. B, 40856 Deorhom Rd., Springlokd, OR §T478

AUTOMOTIVE SECURITY CATALOG: Lasges! seloction
wvaiabie. Docit-yoursed], Pogers. alarms, hoodlocks, glass
detecins, Send 5200, Auvlomodive Securily Equspment, Depl,
2, P.O. Box 382, Plaimview, New York 11803,

CHRISTMAS Saal Abum Pages 19071984, Complete
516.00. Seals, 35 Difforant Yoars §1.00. 45 Dilerert Years
5300, Sprucedand, Box 2114P, Springieid, MA 01101

FREE FILM CERTIFICATE WRITE: H. HART, BOX 533,
MENNEAPOLIS, MN 55440

PERFECT PERSOMAL WATCH QOuartz Chronomeaber,
Time, Date. Siopwaich. Adjustabie moisture absorbant wrist
band. Zipper siorage for keys - money. Only 58.95 + $1.00
shipping. Bargans lor You, BEOB Bissonnsl, Suse 156,
Housdon, Texas 77074

GREAT CHRISTMAS GIFTS Wood Rocking Homse, Hids
Rocker, Toybox, More. Mail §5.00 for plans. Goodworks, 113
Main 51 M_E., Mawneapolis, binn. 55413

MARBLE TRIVET Solid and Baautilid gift lor the Kahen,
Send today $18.95: ADMY, 23672 Baacon, Farmington, M
48024

BE DIFFERENT—Cre Delinoushy Flavored Home Made
Ligueuws—Save 29 The Cost 8-Easy-Fasi-Recpes-§4.00-
S.A5.E. Broyar's bichan, 13879 bain Rd., Anon, Mew Yon
1800

AUTOMOBILES

VISABILITY PROBLEMS Rain, Snow, Skeel. Grime — The
Invigibia Windshield Wiper Makes All Glass Sale, Snap To
Cloan, Greal For Moloncycles, Arplanes, Boats, $8.68 pos!-
age paid FE Allen Assoc, AL 2, Box 3360, Denver. NC
28037

SAVE GASOLINE!! Bypass polluhion devices—easily,
resarsibly! Posco (GB-12), LaGrangaville. NY 12540

AUTO SUPPLIES & EQUIPMENT

AVDID CARBURETOR REPAIRS Send $2.00 for informa-
ton. . Miller, Box 291323, Los Angales, CA 90029

HYDRAULIC JACK Repair Manuals and Kis. Catalog
$2.00. Hydraukc Jack Inc.. F.O. Box 18, Accord, WY 12404

ALTERMATOR Generator Febuilding Book. inlormation:
2 00 (Flefundable). Hedelund Erginsenng, Box 26024, Las
Viagas NV BB126

PARTS: Army Jeap and truch pars. Spare Pans &
Equpment Co., P.O. Box 751, Leonglon, HKentucky
205010751

CARPETE, lop, shocks, sunpansmn parts for o carg 1835-
1980, Free catalogue. Kanier Aulo Products, TBP Monroe,
Boontan, M4 07005, BO0-526-1086.

ADAPT-A-BATTERY convens sige lermenal iro op beemi-
nal batteny. Inciudes adapters, boiis, washers, 5695 postpaic,
En, Box 28204, Champaign, IL &1820

STOP Speesdometer, crutse control cabie nosa! Thousands
have used i, For all American cars and Trucks. Send $8.95;
Speedo-Cable, Box SATT. Glendals, Az 85312

DRIVE THROUGH SNOW & ICE! Better frachon than fire
chains. Durable Smooth nde. California approved. YETI
SNOW MET, 20366 Hamper. Dept. 25, Hamper ‘Woods, MI
48225 BOD-821-5679

AUTOMOTIVE AIR COMDITIOMIMG Replacament Parts
and Senice Tools. Send $4.00 for Catalog and Price Lists.
Auto Air Supply. P.O. Box 1261, Seguin, Texas TB155

FACTORY REMANUFACTURED ENGINES For Amarncan
& Impor Vehiches. No Exchange, 3 Year Waranty, (714)
528-8574

HARDTOPS Fibarglass
53.00: James Prce, RL 1.
23024

DRIVE DREAMCAR WITHOUT BUYING! £3.00.
Autoseraces, Box 47810, #177PM, Houston, Te 77242

ABSORE POLICE RADAR. Busd lov lass than $20. Lagal
in ail 50 siates. Send $12 for simpldied plans. Aadar Prool,
P.O. Bax 31646, Ralegh, NC 27622

BLEED BRAKES SINGLEHANDEDLY, Mo Parnes
Miseded Never Eres the Car, Absokitely Naw Mydrashc Sys:
tem Handoook Gives the Facls Saves Tema, Money, Aggra-
vation. Order Mow! §5.48. Norheast Business Group, Box
441, Bumabury, CT 08070

s. Mos! Cars, List
Bax 148, Bumpass, Virginia

MEED Gif & Home Decorabng fems? Send 52, Tinkers
Catalog of America's Anigts and CraRspeopls. Box B73-P,
Minot, WD 58702
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ASTROSHIELD POLISH. Shines, Protects. Only $11.85
Quart. Guarantead! Box 76, Vaihatla, MY, 10595

SAVE HUNDREDS! Buy a new car &8 low B5 1% ovar daal-
ars’ inwosce. Details $1.50: Buyer's Senvices, 312 315t Streed,
San Pedre, CA 80731,

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

MOTORACYCLE MECHANICS TRAMING sae our ad under
Educaton & Instructon Page 178,

GO Harls, Mimibices, Atv's. Kils, Parts, Engines. Lowasi
Prices. Largest Selection. B4 Page Calalog 53.00. Aefund-
able. KaM Word, Depl C., 1488 Menior Ave., Panesville,
Ohao 44077

$48 Mini-Bike K8, Go-Wards, Frames, Engines, Wheels,
Tiwas, Clutches. inchuading Moped Parts & Accessores. 1585
Wholgsale Calalog-52. Karls & Kas, P.O. Box 1028,
Maywood, M. 07807

AVIATION, HANG GLIDING

MASTER Guide To Small Halicopiers, 56 85 H-C Gusde,
Baox S04B5, Mudwest Ty, DK T340

BOOMERANGS—INCREDMBLE RETURNS! You can do
., Excting! Owrder your FAEE Catelog Now! Boomemanghlan,
306 Park, Monroa, LA 71201,

(Continued on next page)




AVIATION, HANG GLIDING
from

HOBBY HELICOPTER. “Choppy” UMrasght Single-Saat
Helicopter. Simplifed Construction-— Motorcycle Engine. Biro-
chure §3.00. Potynova, Box 870M, 51. Aemi, Quabec, Canada
JOL 200

GYROCOPTER, Hovercralt, Lralight, Alrboal, Landyacht,

Dunebuggy. Butd your own Orawings $12.00: Aircrah
Supplies, 7932 P Owtarip, Omaha, 68124

GYRO-JET. True Helicopter fighl, sasy composita con-
siruction. Single'dual, low-cost, Ukralight. NASA Biades. Pho-
ios, Drawings, Specificabons $10.00. Maflet! Field Aviation,
Box 1108, Sehastopal, CA 95472

DESIGH Build Ainpdanes, Hang Ghdars, Simplilied Publica-
tions., Brochure 20¢. McCoy Aarcrall, 12820 5. Figuoroa, Los
Angalas, CA 90061,

SPACE & ASTRONAUTS

ANTIGRAVITY Propuision Devicel Free Brochure. RDA,
Box BTINM, Concord, NC. 28025

HOVERCRAFT

THOUSANDS OF OLDMES! Hard-lo-tind 45mpm hit records
from the |ast 40 years inclsding pop, couniry, rock, Bnd soul.
Send §2.00 b catalog bo: American P, F.O. Box 66455,

TV & VIDEDQ EQUIPMENT
MOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION,

VIDEQ MOVIES. VHS-Beta-Desc. Giand Calalog $3.00 (re-
funclabial. Towar, Dunkirk, MD 207540213

CABLE Facts, Cable TV Instalabon ard Technical Proce-
dures. Easy o Understand, Very Thorowgh Schemalics and
Suppliers List Included $8.95. ACS, Box T11PM, Pataskaka,
OH 43062

50 TIPS io Better Boaling $3.85. Bax 3880, Tequesta, FL
33458

FREE PLAN “Gloucestes Gull” Fowing Dory with Brachure:
Photos (98} Plans: Grand Banks:Carohna & Owegon Dory
Skifts. Fishing Surling. Saikng Power Domes. PrameSkifts &
Schooners only S5.0058.00 Ar Mail (BOAT BUILDERS
FRANCHISE AVAILABLE ) Texas Dory Boat Plans, Box 720,
Galvaston, Tx, TTS53.0730

ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES
BIGGER, Move Powerdid Muscles - faster! Fras Bogket!
Umiversal, Box 66944, Detrost, Michigan 48240

HMUMNG-FU Free Lassans. Send 51.00 for Postage. MeLisa,
Box 1755, Dept. PAMBAL. Honaluly, Hawan S5806

SATELLITE TV RECEIVER BREAKTHROUGH! Build your
o gysiem and save! Insfruction manuals, schamatics, Gir-
cif boards! Send stamped envelope: Xand, Box 25847,
Dept 28A. Tempe, AZ B5262.

CABLE - TV Egquipmant: Jarmid, Hamén, Zanih—many
oshars, Factory unilsiowest uailat prices. Send large self-
acddrssed-slamped-anvmops Cablotronix, 7A25\2
Reseda Blvd., Reseda, CA 913:!5- {818) J46-50T1

AERO-CAR Amazing Howvercralt buill easily with ardnary
oo, Lawnmower engine power. Carries one man plus. Howv-
&ra, thes forward, backward. Sioeways over land snow waler
Compilete construction plans and  brochure.  $8095.
Aprg-Projecis. Bax 5118PM, Cintan, New Jersey QBS80S.

HOVERCRAFT Plans Al Sizes. Catafog §1.00. Unwarsal
Horvarcradl, Box 2681, Condava, Mingis 61242

AMATING 6 WHEEL ATV. Amphibious, Cm#Fﬂm

CONVERSION, Duplication Videotapes Foregn'US., B
WM video. Discount Audio, Video, Machines. Apple
Audio, Td-18 3Tth Svenue, New York 17372, (718)507-5800

SPORTING GOODS AND EQUIPMENT

CADSSBOWS and SLINGEBHOTS. Most Complele Cata-
lng Awailable 31.00. MAM ENTERPRIEES, Box 64, Dept, P,
Istand Lake, IL. 60042

SCRAP LUMBER TRAPE — Rabbis, Raccoons, Squr-
rels, Pests — Hismiass, Fun — Complele Plans $5.00.
Traps. 1543 Estate, Memphis, TH 38118,

UMIOUE OUTDOOR CATALOG Hunting, Camping. Sw-
wival, Milltary, Clothing. Gear, Camoullage and mare. 100
Pagas §1.00; Brigade Cuartermaster Lhd., 266-96L Rosweil
Sireml. Maniefia, Georgea 30060

COMYERTERS. We've Got Them All! Catalog 52.00: TCE,
Box 343, Broosdyn, MY 11230

HOME SATELLITE TELEVISION Whalesaks 1o tha public
Sered $3.00 for catakeg. Dealers Warted. Wholesale Salollie
Supgly, Box 1044, Lake Oswego, OR 97034, 503-246-2335

Goes Evenywhere, Inexponsim, Guar d, T
and Supply Sources. 58.95. EMAS, Maceo 17, Inl, Eﬂﬂrrm
PR 0DE18

HOVERCRAFT PLANS & PUBLICATIONS Catalog $1.00
Vienburs, 13820 Greseriland, Liniontown, OH $4885

EMJOY SATELLITE TELEVISION. Save money wilh easy,
guaanieed, do--yoursed antonna planskits. Elecbmons
knowledas nol recpasary. Send 57,00 for catalog or $8.95 for
“Consumer Guide o Saislite Televigion ~ GF-36, Box 9108,
MEsmaila, MT 58807,

CEBS. RADIO & HAM EQUIPMENT

POLICE Scanners, Bearcal, Regency. HPA, Box 19224,
Derver, CO. BO219.

CB MODIFICATIONS, Comversions, Books, Plins, Kits.
Catalog 52, CBCI, Box 31 500M, Phoenix, AZ BE04E8

CB MODIFICATIONS, Linear Planbook, Kits $1.00 refund-
able. APS, POB 263, Newpoet, Rl 02840, 401-848-5627

BEARCAT CRYSTALS: Scannere. Discounted. 5295
AADIOSALES, 3462 Oakland, Oshkosh, W1 54901

CAMPERS & TRAILERS —KITS, PLANS

BUILD YOUR OWM - Travel Trasar - Fifth Whealss - Mobor-
home - Camper - Pickup Covar - Plans - Pattarns - Kis -
Catalag 51 - Glen-L R-A's. $153PM Rosecrans, Box 758,
Bafiflowrar, CA SOTOE.

FIBERGLASS TOPPER. SAVE 50%70%. Detailed Plans.
Brochure $1.50. Holner Designs, 2710 Nathan Lane,
Plyrciuth, Minm 55441

BOATS, OUTEOARDS, TRAILERS, &
KITS

ELECTRONICS

GOVERNMENT Sumiius récaivers, Irhamiflens, snoogs-
sopopers, pars. Calalog 25¢. Meshna, Mahani, Mass.
01808,

ELECTRONIC DEVICES FOR SURVEILLANCE, COUN-
TERSURVEILLANCE, AND PERSONAL PROTECTION. Gi-
an catalog §1.00. HUNTEREX, Box 3132 Winsion-Sakem,
MN.C, 2107

LINEAR Transigiors, Tubes, Hard - to - Bnd parts. MAF454
S16.00, MAFA55 512.00, MAFATT $13.00. Cataioy Avpilabis,
AF. Parts, 13204 OGrand, San Marcos, CA 93080,
[618)T44-0728.

COMPUTERS & SOFTWARE

BOATKITS - PLANS - PATTERNS - FRAMEPACS -
LARGEST CATALOG - 300 Designs B'/80° - Plywood Fibar-
glass - Sigel - Sirp Planking - POWERBOATS - Inboards -
Outboards - Crisars - Sportlishers - Hydroplanas - Run-
abouts - Houssboals (KAYAKS CANOES - Largest Selec-
tion) - SAILBOATS - Diysadars - Trailersailers - Multibulls -
FIBERGLASS MATERIALS - Cloth - Fasing - Foam - New
mmproved - “EPOXYPLUS™ - "EPDNYGLUE"- “EPOXY-
SURFACER"- Wood Epoey constructon - CATALDG §2.00
{5400 Airmail) - Includes FREE Boatbuilder Matesials Bro-
chure [Bock - * AMATEUR BOATELANLDING ™ Fivarglass-Phy-
wond - WoodVEpoxy - Steel $6.00] CLARKCRAFT, 18-P
Aqualane, Tonawanda, NY 14150

EVINAUDE-MERCURY 1584 Barpains . . . all ses .
Seott MeCulloch parts . .. 52 handling . . Electra Masing, 510
Mernck Foad, Lynbrook, Mew York 11563

CHd Full Disk Games, Music, Sand $9.95. Kalironics, Box
3821, Quincy, IL 52301

CHESS COMPUTERS FOR SALE. World Renowned Fides-
ity Products. Call'Wnie, Chess Mate, Dept. P12, 21 Faulkner
Hill, Aoion, MA 01720, (617) 263-2047

FIBERGLASS - RESING - Foams - cloih - epaxies - mai -
wic. Factory prices - CATALOGUE $1.00 - (Book “COM-
PLETE FIBERGLASSING™ S&00) - Clarkcrafl. 16-P1
Agualane, Tonawanda, NY 14150

mrrum FRAME EITS - PATTERMNS - Hundrads of

COMMODORE 84 and Vic-20 31 FREE PROGRAMS.
PUBLIC DOMARM, INC., P.O. Box 19200, West Mson, Ot
45363

FREE Tigg-4aCommodong-64. TRSED-coco VIC- 207
TRSE0-MC 10 Timen prograems! Send stamps' aZRAEZRA,
Box SZ22MM, San Diego. 82105,

BIGGEST THS04A selaction. Mewsst exciting software and
hasdwiene Eangains. Hard b gel sems. Send lor ree calalog,
Fast Servce. Dynamic, Box 880, Hichsvide, N.Y. 11801

RENT SWAP Your Software. FREE Caislog. Super Litrary,
Box 27125, Orianda, FL 32867

STEREO, CASSETTE TAPES, ETC.

LOWEST Possible Prices On Al Magor Brands Of Home
HiF and Vidis Equipment. Free Shippng. Free Pnos List,
Global Electronics, 438 Albemarle Rd, Cedamurst, N.Y.
11516, 516-568-0730

gné - Waod - Fibarglass - Sleal - Sailboats - Powarboals -
GLM Canoes - Kayahs - Fowboats - Duckboats -
Dories - Houseboals. Proven malhods include instructions
nmury for amateurs. Prodessional resulis! No Lohing!
- Fagtanings - Fibarglass - Resins - Ghues - Books.
Send 3200 for Huge '44.page catalog or $4.00 Airmail,
Inciudes Free Supphes” brochure. Investigate
our “Poxy-5Shiekd” " Poxy-Grp” wood'epoxy boaluldng 8ys-
tm - Manua! = 5200 GLEM-L MARINE, 5152 Rosecrans,
Box TEEMP, Baltficwer, CA SOT0E.

BOAT KITS - 27 iraforable models - POWER and SAR -
11°-30". Molded fiberglass hulis and decks come fackory
assambied - you mnstall 1actory supplied intencr. Save half tac-
tory-built cost. No expanence required. Froe 48-page calalog,
Luger, Dapl. BC-84, 3800 West Highway 13, Bumsvile,
Minngsota 55337, - 12-B80-3000.

BOATBUILDER'S PLAMNS, Paferns - Iuym Canoes,
Sedboats, Pirogues, Fisheng Boats, Duckboats, 40 modet

CAMOUFLAGE BAGS!! Hgawyweigh! DUPONT CORDAU-
R, DELRIN ZWPPERS, Paachule  Traveling
1L 1T We=1TH), Gym {15°L<9W=12H). Brshcise
(1L =A% H= 12°W). and Tolel arecle (5'Diaxi 0L} Bags.
$59.50 « %$3.50 5H. Cadomia + 6'%%. SERGEANT G'S
MILITARY PRODUCTS, 1856 Chery Avenue, Suite 531,
Long Beach, CA S80S

BATTERY REBUILDING SCHOOL

BATTERY Rebuiding Tools, Instuctions $544.00. Manual
$85.00. Traming Available. Sun Bahery, 10415 58, Sebnng,
Flewida 33870

ENGINES, MOTORS

HEW Engnes For Mowers, Tillers, Elc. . . . Fantastic Sav-
ings! llustrated Catalog—33.00 [R-a!l.mdablu First Ordar. )
Discount Engenes, Box 166PA. Ashland, MO 85010

TOOLS FOR SALE

AR TOOLS: kmpacts, ralchets, drils and sanders i below
whialegale prices. Full manulactees warranty. For FREE cal-
alog wiihe: Masonal Tool Warehouse, Box 38230, Houssen, TX
TT238-8230

PROTECT your persanal itama from tosa and thefl. Sharp
perma-tip ENGRAVING TOOL writes cleary on glass. plastic,
ceramics of medal. $3.95 plus §1.60 SEH. Good ldea Sates.
Dimpt A-11, 1419 Barbary Ln,, Rownd Lake Bgach, || 60073

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machines with Walkng Feel, com-
piaba ready o use—aonly $484.00. Thompson Model FW200-
AVAILABLE FROM YOUR LOCAL DEALER, or arder diract,
[Mastes Chasge-Visa). Datho Mig., inc, P.O. Box 12110,
Lubbspck, Texas T9452—Phone. (B0G) 744-6774

MACHINERY, TOOLS & SUPPLIES

SMALL FOUNMDRY Fuemaces, Supphkes. Free lilerature,
Pyramid Products. 3736 South 7th Avenuwe, Phoanis, Anzona
BS041

4" METAL Cutling Lathe $87.25. Tag. 15048 Proctor
Irctugdny, CA 91748

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT.
Guaranlesd. Calalog 5100 [Relundable). Camelol, Dept. 44,
Box BS, Beistol, Wisconsin 53104

STEEL. Alumirum, Brass—Sheet. Bar. Shop Supphes,
Plans, Wrig: CEl, AR1, Box 163, Camenon, IL 61423

JEMCO LEVER- PUSHES, PULLS, CLAMPS, LIFTS.
Inexpensive, Brochure- $1.00, Refmdable, JEMCO, Box
B1726, Wast Yanoouver, B.C.. Canada VTV 451

SILVO Hardware. 188-page Hand & Power Too! Catalog
$1. PM-412 5307 Tecony 5T, Pheadelpha, PA
19137-2399

METALWORKING AT HOME orin a shop, Tha Home Shop
Machinisl Magazine is las! becoming the small shop hand-
book. YWritlen and dustrated by apecialists on subjects from
milling with & drill press o foundry. Subscribe Mow! [LISA)
$10.50 por year (6 ssuees), 335,00 two years (12 ssues), Can-
ada and olhed countres £21,00 par year (LS, Funds). VISA or
MasterCard orders phone oparaior G860 Tol Froe (B00) B
a8, Or weite: HSM, P.O. Box 18108, Traverse City, MI
45884,

(Continued on next page)

Cataleg 25¢, Outdoor Sports, Box BTIC, Brentwood, TH
aroar
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MACHINERY, TOOLS & SUPPLIES
|Continued from preceding page)

MEW industriad and Machine Shop supplies. Faciony over-
fows, cancellations, oversiocks, eic. Fanlasic prices. Sand
40e (Samps). Alan Tooks, 2516 W, Posscrans, Dept Pi-3,
Gardena. Ca 90245,

SPECIAL OFFER! S pount 40 paece SAE Metric socket
sat. Fufl Lifatme Warranky! Onby $12,50. Sakslaction Guasarn-
tond. (check or money order). Global Products Comparry,
314-B Haspeth Hills Dirve. Franklin, Tn. 37064

MNEW Product Sandyix Sandplate made with slesl in Swe-
den. Mot on the market in USA. Oullasis Regular Sandpaper
10010 1. Bpecily ine or coanse. Send 5595 or $8.95 hor two
The Cerr Co. AD 2. Box 8. Cuamywlle, PA 17565
Airmaded direct from Wesl Germany withan 30 days.

BANDSAW BLADES. Any Size, Free Ilerature, King Saw,
6541 Tudewaler Deive, Mook, Virginia 23505

1400 Catsiogs Listed and Descrbed. Sowces ior Every-
g kmaginabie. $4.00. Masteriog, Box 8788, Faidax, CA
SHEG.

WOMNDER MAGNET lifts 140 ibs. dalaals geavity! Gread for
axpemments, iests; & uselul around home and shop, Guaran-
tead. 525 ppd in LS. An esciting gift. Seamaid House, 141d
Dogwood, Farhawen, Ma 02719, (B17) 992-6802

BRASS, Siesd, Alumirum, Slaenless, Acrylic. Mylon, Tefion,
Mo minmum. Cataleg 51.00 (Refundabie). METALS, Box
11204, Clayton, MO 63105

“SHARPEMERS REPORT" Monthly Newslsttar, Shampen-
ing CGuidoboos, Wal Chartt Send lor rochure.  Skog
Company, Degt, P12, PO, 23550, Mnneapchis, MN 55422

STEEL, Brass, Alumenum. Catalog: $1.00. MBM, 3719
Fremond, Chicago. IL 60613

BANDSAW BLADES any sire SAVE 2020% EURDPEAN
Wood and Medal Working Machinery. Freo Information.
Suftalk Machinery, Suite B, 16 Shone Foad, Paichogue, MY
11772

BELSAW SHARP-ALL OWNERS-Save to 30% on name-
brand whaels, fises, Dalls, parts. Frea calakeg. rnediate ship-
ment. Woodmaster, Depl. H33, 2848 Terrace, Kansas Cay,
MO 64108 |B00)821-6651

ENERGY SAVING

SOLAR, GREENHOUSE, AND ENERGY SAVING
PAGDUCTS CATALOG!

COMPOMENTS, Complete Systems. B8 pages, 18 sec-
tions. Owr 1110 year! Order from one expert sowce — Ihe
courlry’s largest energy saving mad order housa! Send §1.00
postpai. Solar Components Corporaton, Dept. M, PO, Box
237, Manchasiar, NH 03105

INSTANT Water Healer Project, Info. 51.00. Aefundabe,
Box 170, Sanlord, Fla, 32772-1701

10%-25% SAVINGS ON ELECTRIC BILLS with new
denice - complately egal Savngs GUARANTEED! Full indor-
mabon in 16 page repod. Send 55.00 (refundabie) to-
Markatng Solutions, P.O. Bax 852, Woodward, O 73802,

SOLAR & ALTERNATE ENERGY

PASSIVE SOLAR HOME PLANS. From 1008 5g. it & up.
High Solar Fractions. Catalogue $200 Dowe Desgn Co.
P.O. Box 1456, Balan, Mew Mexcn BT002

SOLAR Collecior Pamabolic Type Fius Active Convertor for
Complete Plans Send $8.00. P.O. Bex 1385 Staton “T,
Caigary, Alberta, Canada T2H 2

SOLAR Eleciric Panals at drastcally reduced prices’ O8-
spac and surpius modules from major manulachurers. Up o
50% off kst Shyles, outputs wary. Call FREE for delads
B00-638-B304. Magar Credil Cards Welcoma

FACTORY Solr Componants Catalogue, Colleciors o
Compiete Sysiem Packages. Send £2.00. Pacéno Enargy
Producis. Inc., 726 Kaighns Ave., Camdan, NJ 08103, (509)
14514,

HEATING, FUEL SAVERS

MULTI FUEL HEATER! ELIMINATE HEATING EMLLS!
Ball adoressed sltamped arvelope 1o 0740 CompuHeat,
1625F Sycamore, Bohemia, N.Y. 11716

SAVED $1000.00 1983 Heating Oil Details $5.00. Concord,
Box 480, freal Meck, Mew Work 11022

HOME CRAFTSMAN

40 "EASY-TRACE" WOODEM TOY PATTERNS! Admira-
e, Profitable. Spaceshuitie! Rockinghorse! Locomotivas!
EXCITING VARIETY! “Special - §5.00." Caresr Crafs. Rt
214885, Mannlord, OF T40d4
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WOODEN Toy Parts and Pattems, Fun With Wood Catalog
§1.00. Howard Co., Depl. PM, Box 442, Mew Albany, IN
AT50

FURNITURE & TOYS, Plans & Supphas. Country & Tradi-
tional Designa, Catalog $2.00 (refundable). MASTER PLAMNS
& SUPPLY, P.0. Box 489P, Macon, Gecnga 31 202-0480

UNFINISHED peciwre frame mouldng. Faclory cossout.
50 discound. 200 styles. Wiite: Japs, 126-PF Sewverth North,
Hopsans, MN 55343

WORLD'S LARGEST CATALOG? Thres pounds TO4
pages. Every Tool Supply, Machine |maginable 55.00
Anfundable. McKilligan, PM-1284, Johnson Caty, Mew York
13790

WOODCRAFT PATTERNS, Winamils, Wishing Wess, Bird
Houses. Feeders, Fipng Duck, Phaasani, Ouidoor Plantars,
Cafalag 51.00. CraMers, 19840 US 27 Morh, DaWit,
Michigan 46820,

CATALOG FULL-BIZE FURMNITURE PLANS - 3200
Aelunded weih Bt order. Tradilonal, Eardy American, over
180" Furniture Dessgrs, 1425 Sherman, Depl. CP-B4,
Evanston, IL 60201,

WALNUT Lumber cabinel grade. Squares, Gunsiook
bkanks, Venser. ovwa-Mesour YWalnut Co., Depl. M, Station &,
Box 66, 5t Josaph, MO 64500

HARDWARE CATALOG £1.00 Refundable with firs] order.
The Bevar's, P.0. Box 12, Wilis Poind, Texas 75168

DOLL HOUSE PLANS FOR THE HOME CRAFTSMAN,
Several Styles, Deiaded, Complels instructions. For Free Bro-
chure Write: NEW ENGLAND DOLL HOUSES, F.O. Box
1282, Boston, MA 02205

CATALOG $1.00. Children's Book Shop, P.O. Box 4247,
Yalesvilly Station, Walinglord, CT 06402

BUILDERS, RESTORERS, COLLECTORS! "Clock Budd-
w's Scurce Book® 51700 ppd FREE BROCHURE.
Newmarkel Crafis, Box 16246, Hoboken, MJ 07030

35 FULL SIZE TOY PATTERMS! Cars, Trucks, Traina, Air-
plangs, Eahmovers, Hol-Rods' Oniy 35.00! FRAMNKS,
1202P26 Second, Boongvile, M5 18809

OVER 400 WOODWORKING DESIGNS! Snop-tested
pransfull sire patiems. Create profitable toys, gifts. housahold
socessnnes. Brochure PLUS Sample Pattern $1.00. Accents
(G-124), Box 262, Damsers, MA 01923

ROCKING Horse Famern $3.00, Kit $19.95 JWL, Box
360012, Melbourne, FL 32936

EFFICIENT DUST COLLECTOR doubies as Tabie Sor
Dirernmal and ssmilar scroll saws. Use scraps and fan. Com-
phabe Flans $1.00 ples SASE. Wooden Wondens, Box 132F,
Gegnn Fidge, MO 65332

CUTE — Aocking Horse Planter, easy 1o buld, Fres indor-
mation. Martn Erterprises, Bos 2587(P2M). Flagstaf,
Asona BEO0D

STROMG childrans tabla, seats and standing shoal, Easy
instructions,  $3.500 Muscle Babes, 714 MeKinley #3,
Janesvile, Wi 53545

FREE Catalge, Harowoods, FPlywood, Veneers.
Timberiine Forest Producls. Box 8584, Lake Elmo, MM
G042

CONVERT YOUR RADHAL ARM SAW TO A RADIAL ARM
AOUTER SEE ROUTER KIT FEATURED IN NOVEMBER
ISSUE POPULAR MECHANICS FREE Brochure. Conwert A
Tocd, Ing.. 412 Langdon, Alton, Sinoes S2002

WOODEN Toys are batier. List of Plans 31.00. U5, Curman-
cy only. Woodbuicher's Toys, Box 514, Leshe. Michegan
49251

THINK Christrmas! Wooden Toy Flans, Cataiog $1.00, Free
Plan With First Order. Toycrall, B01-PM East Main,
Wayneshono, PA 17268

BRIARWOOD. Matarials, Special Took lor Pipes. PIMOP,
Blom 482, Skolee, Hnois 60077

PLANS, BLUEPRINTS, PROJECTS

SAND BLASTER Build $500. Pressunred Blaster tor Frac-
tom of Mew, Easdy Buill From Detaded Plans, Easity Oblained
Parts, $5.85. AHB Research, P.O. Box 2065, Scota, MY
12302

ELECTRIC GATE DPENER Plans $9.95 SASE. DEW, Box
A58, LsMargus. Texas 77568

12 PYC Pipe Fumiture Plans. $9.95. J&L Casval Furnfure,
Biox 208, Tewksbury. Mass. 01876

MONEY MAKER Chime Plars, $2.00, Chimes, Box 7362,
Monsgamery, Al 36107

DOLLHOUSE Plans Colonial, Spanish or Tudor $5.00.
ADIM, Box 84, Pedham, New York 10803

LOG CABINS & "A" FRAMES

LOG CABIN Manual-Build 20' x 40 yourselt under $1000
amvwhers. Guaranesd to please $10.00. Eis Lake, Slocomb,
Alabama 36375

FOR THE HOME

CHAMBERS RANGES, olher gas ranges, spacehasiers,
parts, senices. Your home, our shop. Older models our spe-
cialty. Macy's Taxas Stove Works, 5515 Almeds, 77004, (T13)
5210504

MAKE COMPUTER DESKS and prirter stands. Ok, pine
o phywood. Mine plans for $5.85. Diher plans avadable. Temy
DOroke, P.O. Box 544, Tupelo, Ms. 38801,

TABLE Lamp Plans Onginal Designs, SASE Brochure:
Columbine Designs, Box 24811, Denver, Co. B0224

FIVE FREE PLANS Furnitura Toys Shop Equipment With
llustrated Catalos, 700 tams. Sand 51.00 For Detaits, May
Co. Sales, Box Z931PM, Mesa, Arizona B5204

CHRISTMAS PATTERNS Saria, Elves. Feindeer And
kicra. Lite Size To Miniaiure. For Infoermalion 5.4 5.E- Edbar,
Box G085, Lake Port, CA $5453

BATTERY CLOCK MOVEMENTS. Beiow whomsaln
prces. Best Cualty Catalog $1.00 (refurdabbe). Yarkes, Bax
26. Thompson, Connecticut 06277

FAVORITE WODOD TOYS, Patterns, Pans. Whenis, Cata-
I $1. Toys And Joys, Box G2BM, Lynden, Wash, D8264

HEW TOOL STORAGE SYSTEM Foalures Too! Cabwnets
and Panels wilh Interchangeable Hooks, Bing, Shebang. Out-
standwng Clsality. Concapt 2001, Ine., 1321 MWW B54h Place, F1.
Lauderdaia, FL 33309,

MAKE WOODEN TOYS-PRAOJECTS- 100s plans, lots,
harcheood parts (k. craf. furniture)- Catalog 37.00. Chesry
Trest Toys, Beimont, Ohio 43718

WoOoD, WOODWORKING

FREE supples catalog!! . . . Hundreds veneers, ioymalong,
hardwoods, pafems. Dooks, Cane, dowsals pegs, spindkes,
mirg! Bargan ofers included® Hurry®! Morgan, POIMIE,
1123 Bardstown, Louigvilke, Ksnfugicy 40204,

BEAUTHUL AND EASY WIPE-ON WOOD FINISHING
expiained in FREE wood lineshing guide and products cataleg.
Ganpral Fimshes, Box V4363F, Miwaukes, Wisconsin
53214

HARDWOOD Lumber, Wele: Kalmbachs, A¥ 1. Box 163,
Goodman, MO, B4B4T

25 TOY Stove Plans $3.00. Mon Dessen, Box 162,
Waneta, MN 56093

BOTTLE CAPS STUCK? Lise the CAP MASTER. §5 mach
Departmant PRB, B76 Wast Knickerpocker, Sunmyvale, CA
4087,

HIGHEST PROFESSIONAL QUALITY. FIREFIGHTER
DESIGNED. PET(S) INSIDE EMERGENCY "ALERT RE-
FLECTIVE RESCUE EMBLEM. 35485 POSTPAID.
PROTECT"MY'PET EMBLEM, BOX 5030A, SUFFOLK,
VIRGINIA 23435 DEALERS WELCOME.

HOME BUILDING & REMODELING

BASEMENT WATERPROOFIMG Proven Prolessional
Mathods. Bookbet $4.90. Marbasaile Co. 2206 Jackson,
Chancy, Il 62301

CARPENTERS, BUILDERS, HOMEDWHERS! Adnstanha
divica jor Driling Handle Holes n Cabinel Doors, Drawers.
HANDLE MASTER, P.O. Box 381, Wyoming, RI (2888

DOES YOUR SUMP PUMP WORK dunng power lailure—
Ouwrs doss—without a plumber. Free catalog. Reskdential
Salety Sysbems. 890 Bivd. East Weehawken, MJ 07087,

HOW To Buid Yowr Own Home $10.00. Box 3225,
Morthndge, CA 91323

10 PROVEN DESMGNS 2-1 Badrmom Homas Compleis
Working Drawings. Send $16.95, $2.00 Postage and Han-
diing, Or Call {304) - 428 - 2699 Master, Vista, C.0.0. Certited
Home Construction Inc., 831 S Ridgewood Ave., Edgewood,
FL 32032

PLASTICS

CASTOLITE Liquid Plastics, Crysiad clear. colors. For cast-
irg. embadiing. coating, Mbargiassng: in ndustry, laborato-
riga, crafl work. Aepmoduce your designs with our mold
malenials. Catalog §1.00. CASTOLITE, Depl. B40FPM, Box
301, Woodstook, B G00GE.



DO IT YOURSELF

ROACH BUSTERS! Exterminate rosches. Salely! Eco-
nomicaly! Prolessional instructons. 53.00. Terrmupest, Boa
26064, Sai Lake City, UT 84125

1800 CATALDGS Every Subyec! imaginable! Many
FREE! Diresctory $4.00, Calalogs Galore, 7914-T, Springleid
Village, Speingheld, VA 22152,

BAVE on paris for Lawnmowars, Minibikes, Karis, Chain-
saws, Small Engnes. THOUSANDS OF PARTS. Sand 53.00
Faof Catalog. Sav-On-Parts, P.O. Box 231, Somervibe, Mass.
45

HEWL_REPAIR ANY TV_EASY. Wrile: Regearch, B, 3
Bon BIBH, Cohille, WA 83114

KITCHEN CABINET RESURFACING, Do-i-yoursed in
garung oak of charry wood. Send $5.00 bov catalog & inddruc-
tion manual. Aafundable with orser. Jestan Corp., Box 17E55,
Flamtahon, Fla 33318

ELECTROPLATING. Complele amalew's textbook. Al
miestais Eleciroplaie metalic nonmetallic tems 511.95. Details
irew. Tropic, Box B5-P3, Palm Bay, Flonda 32005,

WATERBED Kit - compiete- $68.95. Complete accessory
cataloges §2.00 - relendablie. Green's, Box 237, Sligeer, 0K
Tadez

PROFESSIONAL equipment. discounted prices. Send
$1.00: Eagie Securly Products, Box 208, Granby, ©1
ORO3S

INSTALL and repasr your own lalecommunicalions premse
wiring flor prvate line service. Complele delails, 55.00. 1w,
Box 2701, Stilleater. Ok. 74076

AMATING WATER POWERED PUMPS! Hundreds ol
usas. Information - Embes, Box 4866, Oak Brook, L 60521

1400 Cataiogs isted and Described. Sources for Everything
Imagnable $4.00. Masiedog, Box B79-F, Fairae, CA
4850,

UPHOLSTERING SUPPLIES $1.00 for Prices. Vasiety
Prachscts, Box S66P, Lathrup Village, Mich. 48078-0566

UNDERGROUND CONCRETE DOME. Preform “Triaghe”
Bigeks. Informaton §7.00. Haworth, Box 112E Foute 2,
Minnelah, Okla. 73067

SAVE on parts for Lawnmowers, Minibies, Karls. Chain-
saws, Smiall Engines. THOUSANDS OF PARTS. Sand §3.00
For Catalog. Sav-On-Paris, PO, Box 231, Somervile, Mass.
02145

TRAILER PLANS! Liilty, horse, stock, etc. Free Informa.
tion. Pride Trailgr Plans, 41889P Holden Creek, Sponglissd,
OR 87478

GLASS CUTTING-ALL ¥YOU WEED TO KNOW! Every
hoamecwnes shoukd know how o sabvage pieces from precious
scrap, Laarm the pro iechnigues by purchasing a phatocopy of
mrticle as # appesned in P.M. Send for Plan X313 + $.00 oo
Popular Mechanics, Bax 1014, Radio City Sta., New York,
ALY, 107104,

REPRODUCTION MOLDS

LEAD SOLDHER MOLDS, Scarce Civil, WWI, Cannon
Fantasy, Wustrated Brochure $1.00 (Aetundable). Dunkens,
Caboart, TX 77827

35 LESSOM cartooning course. Cartoonisfs Magazne,
both 5400, Hadman, Box 30967, Lincoln, Mebwaska
BAS03-00ET

MODEAN Cartooning faught by mai. Wiite for free beo-
chure. Cariponerama, Box 263-132. Branlord, Conn, 06405

SIGN Panbing — Easy method. Fres catalogue. Kaudmann
Company. Canteriown, Migsoun 65023

CARTOOMING- Morey, fun, popularty” Leam Dy mail
From bocklet '™ Canlooning, 72 Kendal, Toronio, Canada MSR
e

MODELS, MODELS SUPPLIES

RADHD COWTROL- Airplares, Boals, Helicopsers. Sup-
phes. Big Discount Calalog $5.00 (Felundabée). Modebars
Supply. Box 7185, Monigomary, AL 35107,

SCALE SHIP MODELS Since 1905 cur Modsl Ship Hits
wnd Fittngs have bean the Favaries of Discriminabng Model-
ers.  Sond  EL00 for Big Camlog  BLUEJACKET
SHIPCRAFTERS, Bax 533P, Shetion, CT D5484

WOW! 50 ANl Dufferent Germany 25¢! Super collection of
ganuine Germany Commemoratives, Delindnes, Airmads.
High Valwes. Free Big Catalog Also fne slamps lrom our
appraval sensce. Buy whal you like. Relum Balance Promgthy!
Sand #5¢ today! Thank you. Jamestown Stamp Co., Dept
A124PM, Jameshown, NY 14701

GREAT Gift frée with 150 purchase—line Uniled Stales
approvals and want B service. Send .15¢ for handling. The
Swmp Boutigue, P.O. Box 458, Madizon, NJ 07540

BREATHTAKING Beautitul. 50 Dvlerent mir Monaco pic-
lonais commemoratas only §51.50 with mant complete sel
approvais, Pagoda, Box 1329, Swdnay, Ofeo 45365

FREE - U. 5. Distount Catalogua. Shalren, Box SATE, Morth
Miami, Fla. 33181,

WORLD Wide Stamps mounted 0 books on approval 2¢
and up. TRUST STAMP COMPANY, P.O. Box 100-P,
Jarmaica, N.Y. 11435

50 DIFFERENT Ciid U.5. between 1851 and 1539 - §9.00
Ed Roush, 423 Shepard, Mansfield, Ohao 44807,

DUTSTANDING Readymace Melal Models, Classic Auln-
mobiles 1:-43 Scale. 1 For Catalogue, Deductabie First
Ovdes. Farmbarough, Box 24769-P. Rochester, NY 14624

STUART Steam Engines, Castings, Catalog $2.00. Carolus
Models, 3082 South 200L East, Bountilul, UT 84010

FIRING CIVIL WAR Model CANMON Plans: Catalog 51,00,
Green—PM1 184, Box 892, Shasmar, Fla. 32579

TOYS, GAMES, KITES, PUZZLES,
NOVELTIES

AMATING “Mine Ring” “Bram Buster - Colorful - With
Ingtructions - Hours OF Fun - 5295 LS. Posipad - GAG
Associates, I75 Lindell, Asbesios, [Quebec), Canada JIT
W

MAGIC TRICKS, JOKES,
VENTRILOOQUISM

BARGAIN 100 World-wide Stamps 25¢. Quality Approvals.
A Parker, Bax 143, Wesl Brookheld, MA 01585

35 DIFFERENT O US. Revenue Stamps $1.000
Winchesler Slamps, Box 3562, Mansteid, Do 44907

FREE Suwmprise Collection with approvats, Gould, Biox 2130,
Petaluma, CA $4353

FENNY Stamp approvats, Regardiess Cataing. Hiosier,
17602 Maskdga Dr., Jamul, CA 52035

100 Ditterent U5, 25¢, Approvals. Bradey. Box 425P,
Mdiothian, VA 23113

“INVERTED ERROR" + 100 Diffarent Unitod Statas, 50
wilh approvals, Luray, P.0. Box TOAB, Siler Spring, MD
20907

200 WORLDWIDE S0¢ when requesting kow priced foreign
approvals. Stewan Wenl, Box 23880, BeSngham, WA
Ba22T

LEARN VENTRILOOLNEM! Guarantesd Instruction, Sup-
phis, DUMMIES. Inlormalion Frea! Maber, Box 430-PW,
Litilgion, Coloraco B01E)

FREE! Worid's Leading Movalty Catalog. 1600 Jokes,
Tricks, Science, Sports, Hobbies, Johnson-Smith, C-60413, My,
Cleming, M1 46043

CATALOG O Magic $1.00. 1248 Rosewood Avenus,
Dwerheld, lllinois 80015

CONVERT your emply BIC LIGHTERS inlo totally safe
waler SQUIAT LIGHTERS. For Cornplete Plans Send 35.00
to: BCR, Baox, 22483, Memphis, TN 38122

HOBBIES & COLLECTIONS

MILITARY Medals Catalogue 50 Yeary Subscriplion
$4.50. Vemon, Box 1387PM, Baldwin, NY 11610

FLAGS - Husione, State, Word Malions, U.S., Elc. Collect
All 50 States And Tesritones. Calalog $2.00. Broward Flag,
P.0. Box BS3PM. Ashewlla, NC 28814

MAZI war souvenirs. FREE ilustrated catalog. Deha, Box
F1Z24FS, Honolu, Hewai BEE20
DECALS, EMBLEMS, PATCHES

GUARANTEED Lowest Embilern Prices! Fres Catalogue
Stadn, 81P Jane. NYC 10014, (212) 9890009,

ARTS, CRAFTS, SUPPLIES

UMIQUE PAINTING with WHITE Glue & Oik for Technigue
Send $2.00 + SASE 1o C. A. Garfand, At#2, Box 634
Rainholde, PA 17568

"GETTING Started in Stained Glass™ §1.00. Whitemare,

LEATHERCRAFT Catalog. Tools. Leather, Dyes, Dress-

Stamps. Buckies much mosa, Sand £2.00 (m-

fundabis with order) to: MacPherson Leathes, P.O. Box
BAZTA3, San Francisco, Calif. 94188-2783

LEATHERCRAFT Supples Cataleg, $1.00 (retundabla).
Crabet-LS, 1808 75N, Sherman, Tx. 75080

STAINED GLASE SUPPLIES Compiste Catalog 5200 |re-
fundabda). Sunshine Glassworks, 3880 Harem, Dept CT,
Bufiaks, NY 14215

STAINED GLASS SUPPLIES: EXCITING SUPER CATA-
LOG-PM $3.00. CORAN-SHOLES INDUSTRIES, 509 E.
SECOMD, BOSTOM, WA 02127,

EVERYTHING - You - Meed, Stained Glasa Catalog $1.00.
Craftamen, Hobbywst Saylescrafis. 171 Mam, Nyack, WY
10860

CARTOOMING, COMMERCIAL ARTS,
SIGN PAINTING

CARTOON for Fun mnd Money!!! Fres bookket!!! Cafodns,
Box 4067144, Detroit, Mahigan 48240

EMBLEMS, Embeoidered-Your Design. Low MEnimum.
Free Catalog with Prices. Southem Emblem, Box BP. Toast
NG 27048

CUSTOM IMPRINTED CAPS-We prirt anything! Mo mni-
mums! Free Brochure. Custom Cap Co., Box 301G
‘Westminster, MO 21157

FREE U.5. Mint 5ei. Approvals. Hildsbrand, Box 4887,
Santa Clara, Caklomia 95854

101 Large Piclorisls 50 when requesting
approeals. Banal, F.O. Box 210244, Dallas, TX 75211.

300 Workdwide T5¢ to approval apphiants, Send today, J.
MARTIN, P OB, 245, New York, NY 10023

FREE— $2.00 Packel! Aoguest approvals. Gains, 7165
Smiesnlh, katioon, IL 61838

CANADA. 50 diffieran 25¢. Approvals. Oroszhky, Box 1-C,
Samia, Onlaro, Canada NTT 7HE

50 LATIN Amencan 25¢ Approvals Crockett Stamps, PO,
Box 1449, Crockell, Texas F5835

4 FOREIGM SETS only 10¢. Approvals. ALG, Sales, Bax
1D65-M, Jamesca, N.Y. 11431

FREE: How 1o Praft wilh Stamps! Box G5404, Mobile, Al
36E06

CAMADA Ten Lale Commemoraiives 108 Canadian
approvals. Harley Boardman, Little VaBey, Mew York 14758

100 WORLDWIDE PLLIS 50 MINT britsth colones She wah
spprovala:  Mid-Aarbe Stamps, Bon 478, Edgewater,
Maryland 21037

50 AUSSIA 25¢. Wordwide Approvals. Birnell, 8525 Morh
Lamar, Suite 185-P, Auslin, Texas TETSE3

WALT Desngy Charsciers Calabrate “Christmas” - Fros
Virginia 26164

FREE! 125 Worldwide, $10.00 value, o Approval appli-
cants, Guy, 520 South 23nd. Herrin, IL 62548

FREE CATALOG - Patches, Cloisonné Ping, Decals, Stick-
ers. T-Shwis, Jackeis. Caps. Group Incentves. Easfemn
Embiem. Box B28PM. Union City, BJ 07087, 201-887-3159

ANTIQUES, RELICS, INDIAN GOODS &
CURIOS

ARROWHEADS £16.50 Doz Identlication Guide $8.81.
Arndacis List 40c. Sacrist's. Box B. Deerield, MO 4741

FREE List 1o Senpus Colectors. 30,000 Indian Anilacts,
Pots, Spears, Axes, Slaie, Beaowork. Caddo Trading, Box
B85, Murimesboro, AR 71958

ORIGINAL HAND MADE Maxican Artec ldpks. 4=2145°
Each Decoratea or Collection. Set of 6. 519.95. Latinirade,
PO, Box 4590, McAllen, Texas 78501

STAMP COLLECTING

50 YEARS (nd fifteen difterent Unibed States, over fifty
years old—28¢ with approvals. Jaxon, Box C11-P, Maw
Aochidte, New York 10804

L5, & Commamoratne Plate Blocks, of 30 Mint Commem-
oratwes §1.00¢ Approvals. Goidon Davison, Mokomis, FL
33555

COMMEMORATIVES: 50 LL5., 15¢ Approvels: Buza,
1931 5W 24 Ct, Ocala, Florida X474

MCELAND comechon. 20 diffarent 31.00 Appeovals. Sandel,
Bovx G666, BI. Paul, 55106

SUPEALIFT - When you are stamped down SUPERLIFT
OFF! Guaranteed sale stamp lift §7.09 botie. BOWMAN,
P.C. Box 1975, Hamilion 5,

FIFTY FREE Stamps 'With Approvals. JAD Siamps. Box
747, Melbouma Beach, FL. 32951

OLD 115, Stamps on Approval. Chester, Box 153556,
Philstaiphia, PA 18111,

mw-wmmumm Barvices

Prilaelc Society, Dopt. T™, F.0, Box 800D, E'II'II’.‘.DHngl
FA 168803

FREE 100 Canada with request of World Wide Approvaly,
Bnners, P.O. Box 5607, San Matweo, Calil. Das02

(Continued on next page)}
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STAMP COLLECTING
[Continued from preceding page)
25 BEAUTIFUL Pictorials 10¢ with Aparoviss. Mayheld,
Boa 13896M, Allanta, GA 30324

U.S. BYRD COMMEMORATIVE: 753 MNH 25z with
Approvals. Low Prices! AEM, 1122 Marabele, Fi. Perce. F
33450

EDUCATION & INSTRUCTIONS

“JETIGAS TURBINE CAREERS! " Homestudy courses —
theory, maintgnance, owwhaul — Eslabkshed 1857,
AMERICAN JET SCHOOL. Depadment Pie-3, Darby,
Montana S5829. (406) 349-2100

LEARN Asipep or awake. Records. iapes. equpment! Free
cateiog' Draowar PM-00, Risdose. MNew Mexco B34S

FREE Grenada Dsney 5ot Reguest Approvals. Apawgh,
Bax 225, Mghibeicge, M 08829

FIFTY Diifarent Mant L5, $3.00, 300 Used $2.00. Hamm,
400 Sania Mana, Longwood, FI 32750

101 DIFFERENT Worldwide Packed 10¢ with Topscal
Approwvale. Donald Aban, Box 217, Watervlle, ME D4301

“WHOLESALE" U 5 —Foregn Pncaiist and catalog Frae!
Evarytung Guaraniesd. No Apgeovals. Schnmder, Box 1240,
Grand Rapids. Michigan 459501

COINS, TOKENS., CURRENCY

INDIAM  Mead Cents Two Differerd Dates, %150,
Spruceland. Box 2114F, Spoaglield, Ma 01701

PHOTOS & PHOTO SUPPLIES

PHOTOGRAPHY'S Finest Products Al Nalonaily known
low prices from a smadl fown dealer you can frust, Free Cata
Iog. Morman's, 3602 South Wesinedge, Kalamaroa, Machigan
48008, Snce 1957,

PHOTOGRAAPHERS, Huge Market For Pholos, Whare,
Hiw, $3.00. AC Horm, 60Y Meadowveka Lame, Media, PA
TRED

100 ROLLS FRESH KODAK COLOR PRINT FILM Only
525,00, Spacsal Promo. Act Now bnovation Resources, Dapt
PM, PO Bax 99064, Troy, M. 48090

MUSIC INSTRUCTIONS & INSTRUMENTS

ACCORDION Top Brands. Cordavox. Buy Dwact. Traman-
dous Discounls Trades accepled. Free brochure PM,
Accorgon-0-Fama, 16 West 19th Seet. Mew York. NY
10011

PLANOS, PLAYERS, PUMP DRGANS. Rebuild and repair
Catalog of "How-To" boosxs. $2.00 (relundabia). Vesiasl Press,
Vestal 11, New York 13850

INTERNATIONAL WIOUIN COMPANY, LTD., Calaiog For
Makprs, Ropairers ol Stisged Instruments, Imponed Tone-
wood, Toals, Varnshas, Parts, Accessones, Sings. Cases
Fing Eusopean Instruments, Bows. Assemble Youwsslt Carved
Vaahin Kit. Calalog $9.00. Includes 10 Duscount Certificale
Depi. GL. 4026 W Beivedere Ave . Ballimore, MD 20215

FREE Calafog! Kns and Completed Harpsachords, Ham-
mared and Appalachian dulcimers, guitars, banos, man:
s, Hughas Duicimers. 4419 West Collax, PM, Derves. Colo.
BOE04

ACCORDMONS, NEW, USED. Elecinc, alectrons, Cordo-
wons, ConCerwnas. Buon Boxes. Hohners We Buy, Sall,
Trade. Exchange, Repair, Tune, 50 Years Exparance. |f Deal
ers unavailaoke, Call or Wrile kor Brochures: CASTIGLIONE
ACCORDIAN, 12644 E. 7 Maa Detro, M 48205
INI-52T-1555

POEMS Set To Musas, Nashvila kusic Proguckons, Bos
40001-Fu, Nashwvilg, Tonnesses 37204

ACCORDIONISTS! Cant find Accordon Asrangements?
Laam o make your own. Simple Ingtruchons. 56 95 Thomas
Baxter, P.0. Bax J3851-PM, San Deago, TA 02103

ELECTRIFY Player Fianos, Pump Crgans Cuechly. Inga-
pansivaly with Lee Sient Suction Unids. Wrile: Les Music, PO
Box 308F, Cubver, Oregon 97734

LEARM Sewing Machine repairing, A profilable Trade. Easy
o leam. Free detals. Sewang Center, 187 FR, Rochalie, GA
o

LOCKSMITHING, Unsvarsal Schood of Masier., Correspon-

DESIGN STRESS CALCULATIONS MADE EASY, . . .

Fres Examples. . . . Désigners Maneal, Box 10730,
Scottsdale, AZ 85252

BECOME a specsiphs! technician. FREE calafogue de-
scribes 200 dileen corespondence coursss Granton
Instifule, 2634 Adelsde Siresl Wesl, Tovonlo, Canada.
1-B00-268-1121.

SUPERBRAIN! § step minicousse! Guarantoed. FREE!
EDEMFP, Box 1482, Glendora, CA 51 74).

PREPARE 1o befter hande your business, poMical and
socsal opporiunites. The Blacksiong School of Law has mel
the law traming demand for abmost a century. Inleemation;
7.0, Box TO090E, Dallas, Texas 75379

dence and Shop Training. Box 214652PM, 5 o CA
5821

AUTOSUGGESTION.  Skeep-lmarning  haadquarters!
Tapes, records, books, Giganbe calalog free  Pessarch
Assocaatean, Box 24PM, Dlympia. Washngton 38501,

HIGH SCHOOL DIPLOMA AT HOME. NO CLASSES, Low
cosl. intgrmation FREE. Call 1odl B 1-B00-228- 5600 or wite:
Arnenican School, Depl. = 31245 850 E. Sih 5., Chicago, IL
BOEIT.

UNIVERSITY DEGREES BY MAIL. Accredited, economi-
cal, fasl. Bachelor's, Master's, Doctorales. Dr. John Boas
PO Box 1144TPME. Manna des Ray, Ca 50285,

START AN EXCITIMG CAREER AS A MOTORCYCLE
MECHAMNIC. Study Al Homa or redsdent school, Mationally
accredies Federal Guarameed Siuderd Loars & Grants
avmlaple. Write: AMS, Oepl. PM, 10025 Shoemaker, Sanla
Fe Sprngs, Ca. $0670 or cad iree 1-800-423-4678. Callomia
Fescdents cal collect 213-844-012%

REISCH WORLD WiDE COLLEGE OF AUCTIONEER-
ING, INC. The grigingl - 50 yrs, - World s largest! Term soon
Approved for, W, Fres Catalog. 515-423-5242 Col Gandan
E Tayior, P. 0. Bex 949, Depl. 19, Masan Ciy, lowa 50401

UNIVERSITY DEGREES BY MAIL! Accredied Bachalors,
Masters, PhD.s.. Free reveslng details. Counssing, Box
3 T-PMIZ, Tuatin, Calilomia 92630.

BELL'S BUILDING MAINTEMANCE SCHOOL. Delafs.
7.0, Bax 17095, Kansas City, MO 84122

BECOME ENTREPREMEUR! Sell-Sconng Test Feveals
Success Potential. Send 52 00. Entreprenaurnal Workshops,
400041 Aumora Avere, Seatlhe, Washington 98103

SCHOOLS

WHY NOT INVESTIGATE COMMERCIAL DEEP SEA DIV-
ING AS YOUR CAREERT Qwr Gradusles are working workd-
wide makng exceldenl money. Send for nee catalog condasn-
g discigsures. credenbals. course authing. smployment sta-
lishcs, imstrucior qualibcations, progress standards, ingnoal
asselance o) Dvers inslitube ol Tedhnology. Inc., P.O. Box
70312, Depl PM. Seatlle, WA 38107

EMPLOYMENT INFORMATION

RIVERBOATS - Tugs 515,000-560,000 Expenses pas,
Wodk monh. Home month. Expenance unbecessary. Al
wEE-ways InCluding Alasks, Hawai. Fres repon. Send siamp
envalope. Marine Emnployment, Box 207, Centrad, indiana,
47110

CONSTRUCTION OVERSEAS Send resume to; Oversaas,
4732 Souah Victor, Tulsa, Oxia. 74905

SHOVELED ENDUGH SNOW? Phoema resochton packet,
1o0s, howsang, schools, mare, $3.98. TBS, Box TOEE, Phoanm,
Arizona B

RADMESTHESIA, Ragonics, Dowsng E5.P. Coursaes and
Equiprnant lustrated Catalsg $1.00 (refundable) Established
27 yoais Dept PMA. Bruce Copen. Hughletd, Dasekill
Sussax. England RHIT TEX,

WORK Owerseas S300000 - 560,000 opporunities! For
iMormatan Call 317-E38-1712, Ext. 24,

EMPLOYMENT WANTED

EXTENSION And Pomt-Geraduale Awards = Pralosophy,
Ast, Sceence, Botans, Medwine, Homeopathy, Radionies, and
pihers. 30 subjects Curncular free (armad $1.00 relundabie).
Registrar, Sussex Cobege of Technoiogy. Hightsald, Danahill,
Sussax, Englamnd

CAMADIAN Uiniversity Dogress and Diplomas Send $10.00
lor Dreclony. OF-Campus, PO, Bon 22 Staton T, Calgary,
Apera. Cansda TH 2067

UNIVERSITY DEGREES By Mal Accredied Bachalars,
Masters, PhO's. Free Facts Revwaled. Careers-PRWI12, Box
4TOBRE, Tulsa, OK 74147,

FREE Calalog. Leamn Aucborsenng. Nashwlle Auciion
School, Box 190, Lawrenoebiurg. Tennesses 38464

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING Job Expenence, Educaion Achiewsmént Fas.
Inexpansive, Call (514-863-1781). Or Wiite: Box 13151-T12.
Columbus, OH 43213

ARE YOU LOOKHNG FOR EMPLOYMENT? Try our Clas-
siied Sectan! B costs only £5.70 pee ward. And, il you wigh 1o
fun @l o padt of wour ad i bold eapial Bers-you cah 8o 55 Tor
&5 Btlle as §1.00 per word addifional. Act now! Send your ad
o, POPULAR MECHANICS, CLASSIFIED DEPT., I
WEST 57TH STREET, HEW YORK, NY 10019

HELP WANTED

AUSTRALIA — Operongs Mow! Top pay! Transpariation
Phs Workdwode lishngs: 52 00 Jobworld, Bos S81E. Cypraess.
CA SO630

AUSTRALIA WANTS YOU Jobs® Big Pay! Transporiation!

MEwnast Handbdok == 5200 AUSTRALIAN
INTERMATIONAL, Box 19107-AL WASHINGTON, DC
20036,

OVERBEAS Employment , . 520,000 - 560,000+ Fres
Repon! Employmend, Bon 1976FAL. Indanapobs, Indang
46218,

PLANO TUNING PAYS - Piand lunng - Elscironic argan
sarvicing. Leamed gasily al homa. Free bookdat. Miles Bryant
Zchoal, PO Box 201583, Sacraments, CA S5820

PARAPSYCHOLOGY COURSE. Cericaie. Free mior.
malicn. APAF, Box B44TH, Calabasas, CA 51302

LEARN CAMERA REPAIR at Home! Fres information
Famney, Box 5247M, Spananburg, S5C 2004

UNIVERSITY Degrees! Econamical homs shudy for Bachs-
lar's, Mastar's, Doclorabe. Prestigious faculty counsels for
ingapendent study and ke axpenence credis. Free prool
Fichard Crews, M DL (Harvard), Presiden). Columba Pacidic

SAVINGS TD 60% Stings Mussal Accessones, That Huge
Selection. Catakog §1.00: Super Save Music. PO Box 544,
aorgonion, NG 2B65S

SELF IMPROVEMENT

L v, 1415 Thed Strgel. Sute FEVY. San Rafael, CA
94501, Toll Free: BODZ2T-1617, Exl. 480, Callosria:
800 772-3545, Ext 4B0

OVERSEAS, U.5. JOBS AVAILABLE. UNLIMITED OP-
PORTUNITIES. Wrile for apphcaticn. Employers, Box 387-G,
Orange Park, FL 12067

TRUCK DRIVERS JOB INFORMATION. Send 51. RDGM,
Boux 48648, R 747, Cincmnali, Ohio 45246

FECEWORK al Home, GO0O0D MONEY™, knig.- 52.00
HosaworkFM, Box 1147, Marion, Dhio 43302,

FOR INVENTORS

INVENTORS: Freeo indosriation on offaring yous svenon
tar sale. Kessler Sates Comporation. C-5-F1, Framont, Oheo
4420

PATENT IT ECONMOMICALLY! Free Deinds, N, Raner,
2004 Fondulac, Richmond, VA 23229

BECHOLARSHIPS: Miliona Avadablg, Dwefais: B & B
Commumcabons, 17 East Main Sirees, Shiremanstown, PA
171

HOW TO-FREE LIST. Lange Publicabors, 1103 Fourth,
Karrvile, Texas TBIZE

400 Books Cadaiog $1.00. Madhews Company, BS42
Colhnsdate. Baflimore, MO 21234

IMPROVE tigure. Complete Common Sense Diet Frogram,
Special Recipes, Eic. $3.00. AC Horn, 501 Meadowvale Lans.
Mocha, PA 15063,

SELF HELP Books, Free Catsiog. Bookstore, 8940
Lyndale, Bicomington, MR 55420
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BILLIONS o dolles m college wd awvailabey, Free indg
Educaianal Dala Service. Dept. PM, Box 248, Motfett Feald,
Ca 54035

533 FOR COLLEGE. Free miormation of orded Dooslet,
$6.95 plus 50 maikng. Schaolarship Opporiunibes-P, 9404
Ueysses 1. Bure, Va, 22015

DEGREE Siudies Of Campus Law schood Cluasty for CA
Bar, Bachelor's, master's, doctorate n busingss, engineanng,
haplth serace managemen] and public admiresiration. Pre-
pare for CPA, CMA, CFA and ClA sxiemes. In snginesing,
EI.T. and P.E. axama. Cradil for wark axpevience. Southland
Unswarsity, 35 Mo. Craig Ave. Dapl. M-B, Pesadena, GCA
107,

NOMPROFIT Foundaton halps sventors. Wides! range of
servces. Frog mpcording forms. Free svahabon, Affilisted
iveeniors Foundation, 501-B lowa, Colorado Springs, COD
BOG09, Or Call 1-8D0-525- 5885

REGISTERED PATENT ATTORNEY Washington D0C.
Subwb. Donakd A Ketlestings, 474 Hungedord D,
Rockville. Marytand 20850

INWENTORS! IDEAS HAVE VALUE? Evar thenk of an idea,
forgat @ and see il later on the market? Mary people don't
forgel, act quackly and are rewsrded by Amencan ndusiny.
Winte down your icka! We ofler frea descloswne registraton and
initsal consEtation regandng your dea's potentisl valus, Call
or wrile without delay lor your free information pecksge.
AMERICAN INVENTORS CORPORATION, B2 Broad S,
Deespl. FA. Westheid, MA 01066. (413)568-3753. A Fea Based
Markating Company. Offces Coast o Coast

{Continuad on next page)




FOR INVENTORS
L i o [
PROTECT YOUR INVENTIONS AND TRADEMARKS.

Registered Patent Atoemey. FRAEE Prsiminary Peview, Box
FAZPM, Miwood. MY 10546

(415) BAB-144D
PATENT PROTECTION BY ATTORMEY. Siicon Valey
Patants, 3732 Oakes, Haywarnd, Califomia 94542

PREFPARE DRAWMGS, PATENT YOUR INVENTION,
enginsenng, legal senades in sirictest conlidence, Robert
Burkholder, 3201 Hungary Spring, Richmond, Virginia 23228
BO-282-1201.

INVENTORS: How 1o masket your invenbons. Revisad edi-
lign shill only $9.95; Inveniors Handooos, 340 Moon Couwr,
Casnowa, Mich. 49318

FREE REAL ESTATE CATALOGS. Midwasi and South-
east Sun Bel States. Specily Property and Area Desired. Call
o Write: COUNTRY NETWORK, Box 388PM, Ganeswlle,
MO BEE5S. 417-6T8-4632.

PEACE Community. MNew conceplt Information 52,
Lehman, Bax 110PM, Yachats, 97458

PLASTIC BAGS

PLASTIC Bags. Al Sizes. Small and large quanlities. Frea
Catalog with prices. Call SAKet Toll Free 1-800-45-SAKET: in
Calilornia 1-800-44-SAKET,

GUMMED LABELS

1,000 Address Labals $3.00. Free Litarature. Acme, Box
440894, Petsburgh, Pennsyhvama 15208

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewalry, Gokd Teath, Fangs, Dia-
monds, Walches, Siver, Platinurn. Mal Amhicles Today. Froe
@it wilh Informadion. Checago Gold & Precious Metals, 10
South Wabagh, Depl 458, Checago, 60603,

HUNDREDS O Sires. Lowest Prces, Frow Catalog. Action
Piastics, 1680-Bd1h Lane N.E., Minnaapoks, Mina. 55434 Call
Tell Free #800-320-6484,

BUY IT WHOLESALE

TAKE NO CHAMCES. Deal with oldest, most retabile fem in
ol gold business. Esiabhshed 1934, We buy Goid, Sever.
Piatinwm, Dismonds. Highest Cash. Free information. Rosa
Indusiias, 26-A East Madison, Chacago, B0G0Z

UNLIMITED POSSIBILITIES DEVICE. 10 disk wes combi-
nalor can produce thousands of weas. Must for evemoss,
marketars, manufaciuners. adverisers, labs. 560, Airmail lor
irae indcemalion. Wrie: Sicna Asscciates, Box 123 Kew East,
3102, Austraba.

PATENT Your Invenlion Yoursell® Wi $80.05. Rewred
Examinar, 7400, Washingion, 0.C. 20044

EARN MOMNEY seiing nngs, peweiy, buckles, walches —
buy direcd. 150% below retail. Catalog $1.00 (retundabie).
Anna-PM, 90 Gresrmach Ave., Wareck, Rl 028586

BELTS and Buckles. Complate lina fast sellers. inchudng
truckars, mptorcycles, widlifa, wastarns atc, Big Profts. Com-
plebe dealer sel up. Calmog 5t 00 Anchor Specialties, Box
I058-BFM, Marth Provisencs, Rl 02911

INVENTORS BOOK, ‘A About Patenting’ 5.00: New idea
Pulblications, Box 4TRTT2, Pocatello, 0 B3205

PATENT AND DEVELOP Your Inverlion Regssered
Paieni Agent and Licensed Professonal Enginear. Send lor
FREE PATENT INFORMATION Ewary bnvantor Should Have.
Richard L. Miller, Woohworth Busiding, 233 Broadway, Sute
BE12-M, Mew Yook, NY 10007, (212) 267-5253

PROTECT Your Invention. Registered Palen! Atiomay.
Many Years Expenence, all Fislds. Indvidusl Inventars Proab-
lems Given Special Considerabion. Very Feasonable
Chasges. Wite for Free inlormaton. Paul H. Gallagher, 2530
Crawhord Ave., Evansion, likinois 60201

CLOSEOUTS! Discounts! Below Wholesale! Freebies!
Informatkonstamp: DON, Box 20152, Ferndale, Michigan
40220,

400,000 BARGAINS Balow Wholesale: Mary Free! Ligu-
dakons . . . Closecuts . . . Job Lots . . . Single Samgles. Free
Owdaidts. Bargainnunters Opporunines, Box TH-A, Holland,
Michgan 45423

WORLOWIDE BARGAINS . . . Impords — Dwopshap —

GOLD

ELECTROPLATING With gold and sdver! Easy i follow
matnuctions! Photocopy of artcle Bs i appeared n & pas issus
of Popular Maechanics available Send foe Plan X-257-A 1
$2.0010: Popular Mechancs, P 0. Box 1014, Radio City Sta._
Naw York, NY 10101

TREASURE FINDERS

SUNKEM TREASURE on the goll course. Ralneve and sell
Iosl golf balls. Uisa patented ralnever ony $295.00. Pay for in
ane day. Holirock Engineenng, 150 Salmon Brook, Granbry,
CT 06035

TREABURE- Locate quarler mike away with ultra sensden
kocalor - brochure Tres. Resemch Products, Box 270270 -
AMC, Tampa, Flonida 33688

Closeout — Sarplus — Freebes — (Stamped Er |
Momess, Box 1717PM, Highland, Ind. 46322

CLOSEQUT Jewslry S55¢ dozen, (Catalog 25¢), Roussais.
107-1631 Dow, Arlinglon, M& 02174

IMVENTORS God ldea, Thenking Fatent? From One Who's
Dona N, Leam: Who To Trust; Dos Angd Donts With Patart
Attorneys And kdea Promolers; How To Armva At Sales Prica,
Profa, Best Manulacturer, Different Ways For YOU To Mase
Monoy. Send $15.00 To: INVENTORS ADVISE, P.O. Box
240573, Changhie, N.C. 28224,

INVENTIONS WANTED

INYENTORS: H you have an irmvintion kor sale or Benss,
wrie lor free bookiet aaplamning how we can help you. Kasskar
Sales Com.. C-51W, Framont, Qb 43420

AARE, NEW, UNUSUAL Intermabanal Progucts, Faciony
Pricagh! Newsiaher, ‘Wholesals . Pross-
age. S2.00... AP, Box 141-B12, Mullett Lase. bl 43761

BUY Dwect From Tamsn Hong Hong. Details 51.00
RAelundable. Carmene Colucei, 56 Cenlral Biod., Mermck, MY,
11568

1,000,000 ITEMS! Lowes! Prices! Unbelevaie Offers! S0¢
P&H! "Bonanza . #0-P", Luguillo, PR 00673

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

EARN ROYALTIES. MUPRODUX INTERMATIONAL,
1377 K. NW 182, WASHINGTOMN, DC 20005

FREE Madng List Analysis. Details. GOC-10P, Box 1107,
Swan, FL 33494, (J05)334-5205. 1-800-554-5478

INVENTION MARKETING. FREE INFORMATION. REP-
RESEMTING MANUFACTURERS. Patmar, 77 Fulion, 280,
Financial Destnct. Meaw York WY 10038

INVENTORS! Ever had an idea lor & product of invenbon,
in1 know what 1o do? Call AIM for free patent & infa ke, Toll
Froa 1-800-225-5800

REAL ESTATE & FARMS

'FREE CATALOG 60 iists 100's of farms. homas, ranches.
businesses, acrnaga & momm in AR A 15 othar states. FREE!
Amencan Farm Digest, 3548 WMsan, 54 Louis. W0 1139
{B00) X25-Ba43

MAILING hsis thal produce mos! casegones. For brochuna,
fush SASE fo: Ligts, Box 355, Greéenup, lllinois 62428

MAILING LISTS — Compuier-selectad to spacial interasis,
on peal-and-stick labsls. Fesponsive buyers! SASE 1o
CORNELL, Bax 373PM, Craton-on-Hudsan, NY 10520

OPPORTUMNITY SEEKERSMLM NAMES. FREE SAM-
PLE. Verure-PM. Box 336, Riviera, AZ S6442

QUALITY Marmas, all calegories, proftable results SASE
R. Fich, Degl. PM, T3207 Bromen Afrow, Paim Desen, CA
82260

FIND coing, pawelry, nuggels. treasure. New revolutonany
palented detector, Asiounding range. Linathected by black
sand, mindratred ground. Regacts metallic rash. Free cafa-
log. Gansner, 472080 M. Tth Avenue, Phosnx, AZ, 85013

TREASURE Hunjers. Complete kne. Electronic Detectors.
Pendulums. Books. Hobby or proft, Free catalogua.
Datectors, Apartado 7-805, 06700 Maxico

SAVE wp 1o 40% on new matal detectors. Al magor orands.
ncluchng While's and Garett. FREE descount prce ksl
horhwoods General Store. P.O. Box S8T4PMIZ. Madson,
Wi 53715, (B0E)ZTd-4680.

PROFITABLE OCCUPATIONS

FT. SMITH Aucton School, FI Smath, Ar. 72903, Residant
& Homa study. Velsran Approsved,

REPAIR lownmawars thousands af pars and iDels whobe-
sdle list 40¢. Ellwanger's, PM, P.O. Box V, Porl Janas, NY
12

PLASTERCRAFT Profitable Home Business 3000
Maolds Avadabie. Details. Lynnetie, 62510 Menipark, Menlor,
Orhiny 44080,

FREE Calalogs. Repair air conditoning Redngeration.
Tocls, suppies, Tull insiruchions, Dooleo, Inc., 206 Canton,
Dalias, Texas TE301,

BECOME PROCESS SERVER. Good Fees! Write:

Process Served, Boston, MA 02188-0314

BUSINESS SERVICES

BUSINESS OPPORTUNITIES

FREE! FALL-HDLIDAY "84 CATALDG! 266 pages; aver
5400 propedies, 2500 pictures! Vakes in every type of neal
eslaba, mary owner ingnced! From 600 offes in 43 shatas.
Gel your FREE copy MOW! STROUT REALTY, Plaza
Towers, Dept, 5800, Springfed, MO 65804 Cali Toll Free:
1-8i00-64 1 -4 266

AB LOW As 529.00 An Agre Purchased through Estivte Lig-
uidations, Canada's mast populir harling and lshng lake-
broml properhes. Gread irvesimant, Easy Payments. Credit
Cards Accepted. Tl guaranbesd. 2-year buy back guasan-
tom. Send lor Free calnioguee. Canadian Estate Land, Depl.
22C, 2411 Yonge Street. Toronto, Oniano, Canada. MAP 271
O telephone 7 days A weed, anylima, 416-4688-0444,

REAL ESTATE FOR SALE 500 offices . . . 45 stales®
30,000 listings on computer, 16,000 under 50,0007 Free
praitouls & regional calalogs! UNITED FARM AGEWCY,
612-PM West 4mh, Kansaz City, MO 84112, Ph
1-B00-B21-2588; in Mo, 1-800-892-57ES.

INCORPORATE withoul legal fees! Free baookiet tells haw,
includes forms. Call now B00-345-CORP

IMPORT-Export opporiunity, profitable world-wicde, mail
order business irom homme, withawl captal. We ship plan far no

PRINTING PRESSES, RUBBER STAMP
QUTFITS

TYPE lor prmbng. Calalog $1.00'deductibla 188 ordar.
Cheaker City Type, AD. 3. Box 134, Honeybrook, PA 18344

TYPE Fonts. Hand Prirting Presses, Supplies. 120 Pages.
51.00 Deductibhe firs? order. Acma Type, 1720 N. Marshbeld,
Chicago, G062

COMPLETE Rubber Stamg Outiis, Suppbes. Same day
shipmenl. Sgn Engraving Maches, Wholssale Calak
§1.00 Daductible. Star Stamp, 1720 N. Manshfald, Checage,
B062E

BARCO Type Foundess. Type and Rubber Stamps cata-
loguir. Masl 51,00 rafundabie on firgt grdar. 237 5. Evergrean,
Bensanvile, BO10E.

WESTERN MNOATH CAROLUINA MWourisn Acresga,
Farms, Cabwns, Homes, Waterirord Property. FREE Bro-
chures. Call Toll-dree: 1-800-438-8159. Raper Fealty inc.,
P.Q. Box 513, Mumphy, N.C. 26306

PRINTING Fresses. néw and used supphes. List 50¢:
Tumbaugh Prnters Supply. Machanicsburg. Penna. 17055

CAMADLAN Country Properies. Quw 8910 year. Tedms
avaiable Catatogue airmiiled $1.00. Dignam Corporabon,
Suitis 458, 85 Bloor Easl, Toronto, Oriana M4W 1B5.

CALIFORAMNIA. Lots. Acreage. 540 Down. $40 Monthiy. Box
J52#1. Los Angeles. S0035.

QUICK Copy Printng. Low Prices. Write: Natomwade, 514
MNarth bain, Bloomington, [Hingis 61701

PRINT Bookleds 3¢. Prind 1000 8%%x 11, $12.42. Bookiet
Planner - Prcer Free. Speedibooks, Z3800-3A Aurora,
Bediord, Ok 44146

rigk naton Expenence unnecessary. Free Fepor.
Metinger, Dapt. M2TOC, Woodland Hilis, Casipmia 91367

MAKING EXTRA MONEY MADE EASY. FREE Subscnp-
tian b Opportunidy Magazne offers hundreds of proven ways
Write: Oppatunity, Dept. C85, B N. Michigan, Chicago, IL
BOE0Z

LEARN TO REPAIR YOUR OWN 35mm CAMERA Send
$11.50 to: Dubln nc., 271 Dover Ln., Des Plaines. [Hinoi
ElOE

WHOLESALE Gah Catalog - $3.00. Sunrise, 310-P Gayle
Fgad, Carencro, LA TH520

MAKE MONEY WOODWORKING - Easy profits making
wnusual gits, oye, novelies. Free details. Williams, 32K
Tilus, Gian Cove, NY 11542,

AMATZING home business opponunity. Free delails. Guhl
Publishing Compary, 424 Sand Creek Rosd, Box 13-148.
Albany, NY 1211 2.314%

HOW ic Make Up To $750 Next Weakend. FREE Dedalis.
BRPFE, 508 Churchil Circle, Gresrville, South Caorolinag
20605

(Cantinusd on nerl page)
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BUSINESS OPPORTUNITIES
(Continued from EE EI

ST00 Par monih sarmings possble prepanng incoma fax
relumns &l home of tax ofics. We show you how. Ouickly
leamed. Datails free. Mo salesman. Federated Tax 2085
Montrose, Checago, 60618

PREPARE Tax Relums. Earn bagh fees, dignifed wori.
Train &l home. Accredibed Program. MNational Tas Trainirg
School, Monsey MR, New Yor 10052

VINYL'S ‘Where the monay 15! Prolessionaily repav, nsén-
ish, recokir fumiture, luggage, car fops Ouick, sasy. Two
srmall $30 joba & day earn you $1.000 & momh. Homes, cars,
offces, resiaurants, unlmeded cusiomers. Siart earmng AR A
fow days practios. Sensationnl detpds fes VIP, 2007
Montross, Chicago, 60618

EARM Big Morey! E sy busnass. SIan pan-lime. Mabaral
fem traine, assists. Opportuniy, Box B489P, Laguna Miguel,
CA 52677

MEW Descovery in bafiery recondilionng. Gree ssghisen
months guarantee’ This means Bag Prodits Fast! Ewcione,
7415 Gabile D, Lithe Rock, AR 72205

5001 Moneymaking Opporunises
Dynamics, Box 1306 G, Slow. Oteo 44224

TAKE Catalog Orgars. We drop-she 2500-best-selling spe-
cialty products. Lowest balow wholesale prices. Immedaabe
defvery. Spoctacular home business opportunily. Free Book.
SMC. 9401 De Soto Ave. Dept 30-48 Chatsworth, CA
S1317-4991

ALUMINUM SCRAP - Recycle Yoursall - MAKE $25.00
POUND! Free Inlormation: Industnal - PM412, Bea 127,
Alexandna Bay, Mew York 13607

ASSEMBLE PRODUCTS AT HOME. Many oopodiunities
paymyg High Weekly Profils presenly avadabie wahaut imest-
mand. Write: Businesses, 928 Brighton 111h, Brookiyn, Mew
York 11236,

PIAND Tuning quickly learmed with bome sludy courses.
Diplorma granted. Amancan Tuning School, 17050 Telfer
Diriva, Mongan Hdl, Calf, 95037

Free Catalog!

PICTURE Framing— Prolitabie full or spara-tima businass
Eaay 1o laamn wih handbook-cowse  Gude To Piclure Fram-
ing Prodis.” §3.00 Guararesd. Fres Maming-supphes calalcg
inciuded. Japs. 126-PM Seventh Morh, Hopkins, Minnesoia
RE343

COMNCRETE Biock Machines: Calalog 31.00. Roue One,
Box 3740, Rapid Gy, South Dakola 57T02-3740

REPAIR HWYDRAULIC JACKS — DETAILS FHEE
WRITE: HYDRAULIC PARTS SUPPLY, BOX 4187,
BRAOWHMSVILLE, TEXAS TASXD.

VENDING MACHINES. Mo salng. Routes sarn amazing

profts. “Big Cataksgue FREE. Parowny Corporation. 1530
PME Greenspnng Drve, Tamonium, Mirtand 21093

MAKE MILLIONS MAMUFACTURING BATTERIES!!
Supplies available. Everiast, Box 365, Bogola, MJ 07603,

HOW To sian and operade your own ool rental business
34.95. Unger's. 2013-P Elda Rd., Lima, OH 45802

ARAB BUSINESSMEN Hove money to buy & imes!. Top
hirsdes lpes pad. inteinational MeddieEast Associales, B2
Flawman, Dept. 1284FM1. Hurtingion Baach, CA 32646,

BATTERY RECOMDITIOMING made easy. Proven g
cash pohts! Spame ime, Free delais, Owan, 771 PM, Battie
Ground, Washington 98604

51,000.00 WEEKLY Possible Bioneeng Baby Shoes FREE
BROCHURE SHOWS HOW. MEFM, 388 Aipon, Sebring, FL
33870

HOME Busnessas Make Monsy! Datails Fres. SASE Too
300 5. Belt, St Jeseph, M0 B4508

MOMEY UMLIMITED: Your First Slep to Frnancsl Success
Send 51000. Mna Trading. PO Box 2272, S "G
Diowngveew, Ontario. Canada M342T1

£1,000 Weekly Home Business UIMEW!'. Box 2018-FM.
M York, Mew York 10163

SELL Books by Mail Dealership-25c. Midwesl. Box
44R2-PM, Shawano, Wis. 54166

§$192.00 From Square Foo! Piesood (Huge Demand)
Revealing Proat 282, (Relundable). Woodwin, Bnogewaies,
Masx, 02324

COMCRETE BLOCKS Make by hand for business or awn
[yt Litla svestman, ordy Basic skils readed. 3505, O
Nosman, P.O. Box 16144, Claylon. MO 63105

| MADE 540,000 Year by Mailorder! Helpad cthars make
manay! Detads 25¢. Toerey. Box 31BYY. Ypsdandi, Michigan
dA15T.

GET RICH using OTHER PEQPLE™S MONEY!! Unigua
SMAZIF pusinaas!! Details FREE! Finance Conguitans
58-12. Bengs, NY 12510

5100,000 YEARLY | I | Assemnble “PROFESSIONAL”
GIANT SCREEN PROJECTION TWS— Dion't bw fodied by
imitations’ ... Build e Dest with lenses and screens wlihed
by Sony, Zenith, Syvania, and Magnavos! . . . Semple con-
siruchon! | Bustraled inlormabon and complede parts cata-
g 52.00 . Money back guarantes’ . . POLEVISION, 187-X
Cyprésd 51, Thidop, PA 18512

MAILORDER Opportunity! Slar profitable home busness
withou! expaerience or capital Wiie for freg book. plus detaits.
Mo oblgaton, Mol Order Associales, Inc., Depl. 582,
Montvale, bl D7B45.

BIG Bucks Writng Samgle nigrmation! Samples—$1.00

{Aefundied) Guaranteed! Pacdlic, Box 1015, National City, CA
22050

FAMTASTIC EARMINGS! Seling Valusble Information|
Free Delads, Fush Stemped Addressed Enwelops. 0.
Enterprises, PO, Box 368, Elzabsthacwn, PA 17022

MAKE money consulling! Free datails! JUA R, 50 Follen,
Cambnrdges, MA 02138

MMEDIATE IMPORT BUSINESS! Hong Kong, Tahwan
Companies Loghng for Agants Represeniatives importers.
Cro 101000 Products. Our Tekex Service Starts you at once.
Wrile: Anek-D, 127 East 551k Straed, Mew Yook, NY 10022,

EXCITING OQROUMD-LEVEL MLM OPPORTUNITY.
BAAND MEW aviomotve product. Send SASE. V. Gleason,
76 Swam Averua, Menden, CT D650

INNOVATIVE Real astate Iechmgues produced §100.000
predil withow! irvestmand. Inlommative Book, $10.00. Brokea,
P.0. Box 178, Plaindield, indiana 481868

FRAESH, HOT, RESPOMSIVE NAME LISTS of mailorder
BUYERS. kiost . Comguterized i ZIF CODE
ORDER. Pasl and Stck labals, GUARANTEED DELIVER-
ABLE! Fiw Brochure RUSH sall addréssed stamped nrmalops
o SPECIALIZED MARKETING, Route 1 Box 255K, Elslon,
inginia 24087

51.00 sands nanne 40 all Busaneas. Moneymaking oppoduni-
tes: 'W. Gilbert, 2509 N. Campbell #2289, Tucson, Az
B5T18

CASH BUSINESS - ABSENTEE MAMAGEMEMNT- Amar.
mp Eamings Revealed in Coin-op Laundnes. Order Mow
$5.50. Alsed Erdeeprises, P.O. Box 3825, Sarascla, Flovida
33578

MEW. Steady inoome giving your senvics away ! Insiruclions
56.00. MERSK, Box 14214, Harticed, Ct. DB114

IHNVESTMENT Opponundies, Outside The Stock Mart
Free Details. Rrookwood House. 614 Lakemom. Dalen,
Georgin 30720

“SELL Morey!” Become a Loan Broker' Free details
Fmancial Plannng, Depd. PM-204, 210 5th Avenus, MNaw
Work, 10010 {T18] TE8-6803 Ex. 200

PRIVATE CAPITAL AVANLABLE, slamups, eapansion,
rgw ip@s. Investor's Regiter-N, NY, 12024-0101

§10.000. MONTH MULTILEVELING YURIKA FOODS.
SAMPLE; LITERATURE. MIDWEST, MILLER, MISSOUM
B5T07.

MAIL ORDER AICHES. Seling Books. Secrels Fevealed
DP¥, Box 1205-K44, San Malso, CA 34401

HEW Mercedes Benz. §120.81 moninky, or BMW, 581 .51
... Guaranteed. .. Wrile: FoxCo. Box 2685412, Springleaia,
VA ZNE2

PRODUCE BEAUTIFUL COPPER OR BRASS SIGHS.
Fasl Inexpansve, Profabie. Details. Signal. 50 High, Suile
LLT-C, Buflalo, MY, 14023

ALTERNATOR Staner Febuildng Made Casy Stan Wilh-
oul Capital, ADM, Box 33, Buflalo, N.Y. 14207

MULTILEVEL MAILORDER! YOU TOO, Can “MAKE BIG
MOMEY" ai Home, Fran Cassete Reveals Howil® SSC4
69402 TD Avenus Morh. Pinellas Park. FL 33565

MAIL Cwder Profts! For Disciosure. CAMA, Box 257, Siuart,
FL 33495

CLIF newspaper derms—52 - 525 EACH!! FREE Apport!
Chpplngs-HB-12, Blings, NY 12510

MAKE Hubber Stamps. Highly Proldable Business Free
Detads. Stamper. POB 22809iGC). Tampa. FL 13822

BECCOME FReal Estate Inapacios - Large incoeme Polential,
B Bows. Home Operalion Manimizes Investmenl. Simphled
Insrruchions. Assstance. Free nformation. Box 400PM,
Amodd, MO 63010,

MULTILEVEL MAILORDER CAN MAKE YOU RICH!
Ground hoor oppofunity. FREE cassetie mveals how!
WMC-1, 7249 Amhuwsl Way, Clearwaber, FL 33546

SPECTACULAR HOME BUSINESS. WHOLESALE RE-
TAIL 2500 ¢+ Best Seling Products Free Delais. J & A
Impoets, 3024 Haracs Mann, Bakersheid, CA S3306.4243

RECYCLE METALS, MO, MOT BEER CANS| Easy 5458
weekly! Free information. Recycher. Box 1857, Brenham, Ta
7733

HANDYMANS DREAM! DHE-MAKING SINPLIFIED! New
manual explains easiest mathods, You can guickly masher thes
udrarmaly profitable professaon, Free informaton. Direciacor,
One Tomes Building, Mooers, N.Y. 12858

$3,000 MONTHLY Sefing Information by Maid. Free infar-
matian, Box 10179, Alexanidna, WA 22310

1 EARNED $100.000 A YEAR As A Loan Broker, # | Can Do
It 5o 1Can You! Send For Absolute Prool O income and FREE

Detads WES-STATE, B34 Pearl 51-LM. Eugens, OR
G740
MAKE Fuong Typawrters. Free nformation: RICS

Sysiems, P.O. Box 45, Semabury. Conn. DE0&D

START YOUR OWN ofiice cieaning bussness while shudy-
ing our comprehensae 10 voluma course. Fres Inlormaion:
11111 Katy Fray, Sute 120, Houston Texas 77079

ACQUIRE Weaith-Learn Facnating Way!" Details . .
Rizzo, SA10S, Cloudland, Georgia 30703

SAVE By 5583 Rooling Your Own House Easy To Folow
Detaels Send $600 to: Aoohing. 1683 Mashville Hyw
Lawisbidg, THN. 37001

SAVE! $1.00 Sends Your Neme To Every Businass Oppar-
Iurcts Ad in This Ssus— Plus! Krauss, Box 8232 Fint, W
4S5

§25.000 LOAMSE INTEREST FREE! Secret Federal lew
WIPESE OUT DEBTS!! Dwtails FREE!! Mongywine-B

LaGrange. MY 12540

HOME Business insirucion Book $30.00, Or Write For Free
Detpls. Dizie Publisheng, 157 Jones Road, PO, Box 1311,
Thaodare, AL JEEG0

GET RICHY! Secrel law smashes oebts—bnngs Cash,
Cradit! FREE repor! WeakhKit-\WEM-12, Bikngs. NY
12510

SCREEM PRINT T-SHIRTS. Inexpensive Kits. Frae l}n‘il:
‘T-Pranbei”, POB 23901 (GC), Tampa, FL 3623

PROFITABLE GOLD FOIL PRINTER. Personaluee busi-
ness cards, pancids, matches, Free Deiails. Gold, POB
2408E6(GC). Tampa, FL 33623

HiGH PROFITS WITH CUSTOM T-SHIRTS AND CAPS,
Inaxpoensave, professional heal ransfer machnes, All Sup-
plies. PRESS MAGIC, PO, Box 22808 (GC), Tampa, FI
J3623

BUMPER STICKER PRINTING DEVICE. Cheap, Simpis,
Portable. Freo Dotails. Bumper, POB 22791(GC). Tampa, FL
g2
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HEW producis. Dealers. dsmbutors. par limess wared.
Buy ndiw impans dinect irom loreign manulacturers. Free ndor-
matian, Intemational Newsbkatter, Box 636 PM. Newark. NJ
o7

MAKE MOMEY. Ba sutcessiul in yowr own business in
axering hekl. Details free, Assocides, SA Howard Cecla, Ft
Oglathorpa, GA 30742

GIANT Wholesase Color Catalog, StuMed With Ower 3000
Bast-Sefling Flea Market ftoms. GREAT FOR RESALE. Com-
plele Sansiacuon Guarariesd. Send 5300 Refundabis
Wessels Products, PM-1284, 8638 Kerrwood, Houston, TX
TTO80

BORAROW 530,000 withoul interest! All eegitée. Fepay any-
lime. Free datais! inlohouse-PW, BOB Post. San Francmses,
CA B 100

HOME BUSINESS TO RICHES) (Ten) Frae Detail. Faton,
Kensington, Oic 44427

£50 - 580 AN HOUR PROFIT! Make rubber siamps af
mome. Salesty hoavy demand by dealers, business. ncivigy-
sz Eamy work, full-ime o part-time. Wrie today for FREE
Booklel. Star Stamp, 17208 M. Marshlield. Checago, B0E22

FREE taped framng. Food Dweinbuton. Details: APN
MARKETING, BOX 498, Duvall, Wa. 98019

GET STARTED in Business on a Shoesinng! Make Money
Quickly! Send For Free Valvable Ropor!! Guarantesd! AN
Lg-:.amm.mmm_mm.mn

1

MAILORDER Book Prodis. Daalsrship
3913, Sprngheld, Messachusetts 01101

SUCCESS! Avoud pifalls. Best guides ever writlon on
Homy Byganess, Mail Qrdar, Monay Sources, EHective Adwver-
hsing eic. Listng 32.00 and SABE DGrady Busimess
Development, 664 Valiey, Monbclar, M 07043

540,000 OM "3 ACRE! New Hydrpomes — insapensneg,
pleasant, practicall Lite manual labor. Free ndormation
Robir's, Box 1657, Brenbam, TX 77833

{Continued on next page)

5¢. GEJAL, Box




BUSINESS OPPORTUNITIES
[Continued from preced

FANTASTIC FUEL-BODSTER. MILEAGE PLUS. MLM
OPPOATUNITY, SAMPLE. DETAILS, 53, HALLCO, BOX
143, STONEHAM, Ma. 02180

PROFITABLE Home Busingsses, Make 5750 Next Week-
end. Free Details. NTS) Emeprises, 117107-A Teaberry Way
Court, Ciron, Mandand 20735

ENTREPRENEURS nesd good records. MLM compary.
FREE inlormaton. Wilson's, Box 585-PM, Worthinglon, OH
43085

FINAMCIAL INDEPENDENCE! Stari your own profitabie
business al hom. Write now lor FREE DETAILSI: Ireland
Publishing, 3280PM Floresia Drve. San Joss, Cakl. 55148

REPAIR AND INSTALL MAILBOXES, look around, think ol
i, make $50.00 profit @ach. Send $3.00 for indormation 1o
Mailboy Instaliers. 50 Willams 51.. Marlboro, Mass 01752

HOW To Sell Books By Mail. Reduced, Lierature Fres. B
Hayden, P.O. Bax 4001, Owensbong, KY 42302

HUGE profits! Recondiiomng wsed car batenes. Secrets
othars don'l tell. Stamp please. Batery Oullel, Box 3300,
Hickory, N.C. 288003,

MONEYMAKING OPPORTUNITIES

TRAVEL FREE hrofm now on. bnbarmabon $3.00, (Re-
funded): Franco, {100}, Bax 3776, Vancouwer, BC, Canada
WEB 321

FREE TRAVELING OPPORTUNITY and more Suphising
Success Secrels. Informabon 54.00 (Relunded): Franco,
(105}, Box 3776, vancouver, BC, Canada W68 371

SELL WATER'ENCRGY SAVING PRODUCTS. Enengy.
Bex 147, JaMarson, MD 21785

BUMPER STICKER PRINTING DEVICE. Cheap, Simple,
Porintle, Free delass. Bumper, POB 22791 {GG), Tampa, FL
fix i

FANTASTIC earmings mailing I hosme!! OMer Rush
Btamped Addressed Envelope. Impenal. P-8 X17410, Fon
Lauderdale, FL 33318

WEALTHPAK! Crammed with Moneymaking Opportuni-
ties, $3.00. Wilbelmina Publishers, Box S02PM12, Mena, AR
71853,

NEW Luxury Car Without Cost! Wrle: AMCO SE, 1600
Main, Plainlieid, ™ 46768

THE LAZY WOMENS WAY TO RICHES. New marsymak-
ing program lor women onky. Detais send $1.00 and ssif
addressed stamped ervelope. Chas. A. Luta, 6145 Foolemid
Rd., Ene, PA 16508

MAKE MONEY IN SPARE TIME. Eam generous commas-
80N 85 a subscnplion representative or leading magarnes.
For Irese datails, send fhes ad wilh your name and adoness bo:
POPULAR MECHANICS, Dapl. AB-5, 250 W. 551h 51, New
Yark, NY 10018

MAILORDER OPPORTUNITIES

GET RICH!! Secred law smashes debis--brngs Cash,
Credil' FREE repost!! WealhKit-WEBM-12, Billings. NY
12510 .

$250,000 PROFIT polendiad! S60 Buys 50 word classifed.
Frie Million circudabon. Send 5.ASE. . . . Informat, 4NZT0M
Aanda®. Saint Charles, lllinois 50174

5500.00 WEEKLY From Junked Twes. (Rush Stamp).
LaValleys, Fountain, FL. 32438

1000'S Weakly. Madorder. Dwelaits: Delights, 210 Walch
1014 PM, Ames, LA S0010

“MONEYMAKING AT HOME" FABULDUS OPPORTUNI-
TiES, SPECTACULAR INCOME. MAILCO, 4177
HALLVIEW, MEMPHIS, TENNESSEE 38128

LEARN Sewng Machine Rapainng. Man. Woman. Lucra-
tivea Profits. Gresshn Corespondence School, Box 5104,
Spancer, lowa 51301,

100 Page Workd Wide Wholesals Calaleg - 52,00 Relund-
able. LP & 5, B302 Hohen, San Antono, Texas 78221

MAKE 2 TO 3 TIMES Your Cost On Hundreds Of Products
Gift hems. Toys, Movelties, 2800 Others. $2.00
Redundatee. ECOMARK, 36 Bamiti, Haveriord, PA 15041

HOME MOMEY-BROKER OPPORTUNMITY Eam up io
$25,000 part-time withoul capital. Huge demand workdwide.
Expariance unnecessary. Wi ship plan kor no-risk @xamina-
tion, Free repor. Financial, Depl. 10-F-12, 1145 Resenvoir
Avgnue, Crangton, Al 02520

HEW — 3500.00 From one sheel of Plywood. Guarantaed
Caksiump Woodcrall, 3630-PM12, Pacdic Way, Longview,
Wash.

BORROW bry Maill $500-525.000 Fast! Easy! Conlienial!
For ke appicabon Wrle: Accurate, 2120 Crestmoor,
Mashalle, T 37215,

MAKE BIG MOMEY REPAIRING WINDSHIELDS & Plain
Glasa! Up 1o 560,000 yeardy! Call TOLL-FREE for Valuabls
FREE report 1-B00-321-2587. Glas-Wedd Sysiems, Box
E7SED, Band, OR 97708,

FIFTEEN “ANTI-CRIME"* Repons with reproduction rghis.
$12.00. Check. Monay Orger. New World Enterprses. PO
Box 44444, Columbus, OH 43204

EARN 57,000 MONTHLY! Easy, excling mail crder busi-
nass. Fast prolis! Free detals. Pelerson Entarprises, 510 M
East Ave. 2, Cak Park, lllinats S030:2

BARGAINS! Buy Wholesale and Below! Mama Brands.
Applances . .. Fumilure . . . Spons Equipment . . . Televisions
... Gameras . Waiches . . . Jewsiry . . . Thousands Move.
Free Delads. Wordwede Bargainhuriers, Box 813-A, Holland,
Whsheginh 49427,

MAKE Rubber Stamps. Hghly Prolitabee Business. Free
Details. Slamper, POB 28808 GG), Tampa, FL 33622

PROFITABLE GOLD FOIL PRINTER. Personahze buss
megs cards, pancés. mabches. Free Delads. Gold, POB
24886)GG), Tampa, FL 33523

MAKE PYC PIPE FURNITURE, $30.000 year, spare tma'
Eagy. Free informaton, Owen, 771PF, Batte Gsound,
Washingion 98604

S570.00 + Weekly—Sparstime, Assembling PYC Pipe fur-
miure. Send self-addressed. siamped envelope. Blossom,
Bou 5838, Richardson, Texas 75083

GET RICH Dynamic Boox Tells How, Free Dulails, Crestive
Entarpriges, 4702 Thambon Crcle, Howston, Tesas 77018

PROVEN! Income Fge Ldg! Anyone Can! Frea Datails’
Soulh Bay Publications. 2811-A South Bay Road, Clympia,
WA BRS0T

PENHEY STOCKS CAMN Eam Bigger Prolits For You. infg
Frasa, Ebmar Swansan, Larimona, ND 54251

YOUHR ad placed n the Classibed secton of Popular
Mechanics will reach 6,000,000 readers 8 month. RATES: -
$6.25 & word BOLD FACE capital letters - $1.00 par waord
additional, For other details and a lsting of all the awadabie
headmgs, Wite 1o: POPULAR MECHANICS CLASSWIED,
Dept. A, 224 Wesl 5T 51, New York, NY 10018

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

AMATING Prolits! §10.000 ¥early Ralsswg Rabbis for Wool
and Breading. Datails—%2.00, Amarican Angora. Malta 12,
Montana 59538,

$500-51000 Month Plan rasseng rabiuts fof us. Freée details.
White's Rabbiry. Box S08PM. Palm Harbor, FL 33563-0906

RAISE RABBITS SUCCESSFULLY 68 Page Booklet Tells
How, §1.00. Amencan Rabbit Assn., H1, P.O. Box 428,
Bioomington. Inos 51701

EARTHWORMS, LIVE BAIT

FREE Literaiune. Rame Fishworms, Crckets. Aedworms—
1000-58 85, 5000-542 50. Book on How and Where 1o Sel
with Crder. Carer Fishworms, Plains. GA. 31780

OF INTEREST TO ALL
DISCOUNTSH Money Saving Specials. Large Selection

EXCELLEMT INCOME For Home Assemily Work PTFT.
Frae Dwtails, Lage SASE To: Money Opporumstess, 59050
Clark Agad, 1514, Paradise, Cahf. 95668

FREE delmls--—-praven method for highly  proftable
garege sales. Cuakty Publications, Box 1423, Burlington, VT
52

§1,000 return for every 312 00 invested. Details 51.00. B,
Thurtser, 155 W, Apine, Slockton, CA. 95204

BREAKTHROUGH IN FUEL-EFFICIENT AUTOMOTIVE
CARBURETION i5 HERE: TURBO-EVAPORATOR, DIS-
TRIBUTORS WANTED. ODUTSTANDING FINANCIAL OF-
PORTUNITY. INFORMATION 51.00. PALMIERL INC.,
DEFT. P, BOX 3391, NEW HAVEN, CT. 06515,

SELL SENSATIOMAL LOW-COST BURGLAR ALARM.
Lighining seler. Excepiional Mangin, Samples for tnal,
HNorthwest Electric-FM12, Box 1046, Machell, S Dak
ST301.

LEARN The secrels ol repainng junk Daflenes. “Fabulous
Profiis.” FIRST ESTABLISHED COURSE. Apex Engnesring,
5454 Boisa, Atascadero, Call. 53422

NEED Credad Cards? Banrknupt? Show Cradi? Mo credit? Lat
us halp. Call Now! 1-317-839-1712, Ex. C5a

SEIZED N GOVERANMENT NARCOTICS RAIDS! Auto.
maobiles .. . Vans. .. Boals . . Furniture . . . Thousands atfes
ttemns. Bay [hrt Cheap - Aesal for Big Profés! Free indorma-
fion: Marcel, Box T557-M, Monroe. LA T1211

NEW Lumury Car without cost| Write: AMOO 9. 1601 Man,
Planeld, IN 46158

BOLAR Haating learsed quickly 11 harne! Free mfarmanon,
Empire School, Box 10145, Jupser, FL 33458

PLAND Tuning leamed quickly at homed Fres smiormation.
Empire School, Box 1014, Jupiter, FL 33458

AGENT Wanrted Mow! Oblain Financial Independence
Amazing Mo Non-sense Business Opportunity. Aush 51,00,
Dynasty, Depl. DG, 2155 Fairhavan, St Lous MO £3138

PROFITABLE Home Business. Free Details. Mafhaes,
5493 S0 670 West, Murray, Utah 84107

START Your Own Business Al Home hanuals. Indormalion
$1.00. AG Fublnslung. 3135 SW 83rd C1., Miami, FL 33185

MAKE BIG MONEY. Mo tnenlory, Bookkesping. Small
Imvesiment, Free Valuable Repor: J. Kulesa, 13035 Brady
Rd., Chesaning, Mich 48616

Hou . Jewedy, Applignces. Catalog (Thousands Of
Hams) $3.00 (Relundadie). Sawyers. Bos 1025F, Quincy, IL
82306,

DISMEY anigl shows you how 1o draw. First sasy lesson
FREE! Gat yours ioday! AVIES-PM12. 1014 Merth Whghl,
Sania Ana, CA 92701

VACUUM Ceaners Decounl Pioes” “New” Ranbow
§398 .95, Kirby, Filler Cuesn, Cormpact, Details: ABC Vacuum
‘Warehouse, B720 Burnal-PM, Auwsiin, Texas 78757,

GENUINE RATTLESNAKESKIN BELTBUCKLES 514 .55,
guarantesd. Hathands, bels, waleds, cusiom rmace from Rad-
tier, Python or Cobra. Fush 5100 for pholospricas!

REAL ESTATE INVESTING SECRETS . Free Inlorma-
fion . . Morfh Star of Nevada, P.O. Box 27347A. Las Vegas,
Mevade 85126

DECORATOR windmill kits. Several sizes. Buy demg, take
crders. For colorful brochise send SLamps o 25¢ handling. Air
Machine. Box 215, Lohreie, W4 51453,

AMATIING Dumcowery |3 Fanlaslic Money Maker' Free
Reporis! SASE w: A Armethaw, 2115 W. 1st Ava,
Vancouver, B.C. VEK 1ET.

PHOTO Club nternabonal  Distributorships  Available
Amenca’s Mewes! Mulli-Level Dirgct Mad Program. Fasi Easy
Income Informakion; 2847 Morth 34ih Flace, Mesa, AZ
BEXA

GOLD Reporl How And 'Whene To Find It Send $1.00 to:
Feligble Typng and Maing Serioe, PO Box 55T
Hunfswée, AL 35814-5872

MONEY from dscarded bees’ Dptails. Brownia, Box 53,
Fishars, ndiana 46036,

INFORMATION BY MAIL BUSINESS. Swt your own
Excfling new book shows how, Dedmsls Iree. Padcdals
Enterprises, 4325-A Stacey. Las Viegas, NV B3108

S1000°'s WEEKLY! Unlmstad Home Incomma. Paoneer, Box
B85, Tualatin, OR B7062

Br in Products, Box 4318, Dept. PM. 5. Daytona, FL
a2021.

MORMONIEM's TRAGIC TRUTH, Slamp appreciaed.
Astid. Bax 877, Greerwood, Texas ME246

CREDIT CLEANED UP, Obtaen Viga, MasterCard, Fiee
infprmation. Blackwood Company, P.O. Box B833-C.
Riverssde, Call. B2515.

FINAMCIAL INDEPENDENCE sasy formula to end your
money womes. Send 55.885 toc Bouthermn Publishing, P.C. Box
243, Henderson, Tenn, 38340

SAVE Moray. Gat Our 107 Infiation Stoppars. 32.00 And
Addressed Envelops: Dorseys, Crown Colony,
Lamaons, iowa 50140

LOSE WEIGHT FOREVER BOOK - Guaranesd - $3.50 -
SIS, Box 1375, Spring. TX 77383

FAKE MEWSPAPER Your Heading 54,00, Free Dataits.
Cuasty Prinfing. P O, Box 355, Bradiond, Mass. D18350

STRESSFUL TIMES? Tried and trus methods of
wilh siress. Send $4.20 to: Handling Stress, Box M-18154, FL
‘Whorth, TX 76118

SKING 'What To Bring?™7? Checklist kor Beginners Send
£3.00: AFT, Bax 325, Gabveston, Texas 775530025

BORROW by Mail' $500-525 000 Fast! Easy! Confdential’
For info appiication wrle: Accurate. 2120 Cresimoos,
Mashwille, TH 37215

(Continued on next page)
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OF INTEREST TO ALL
(Continued from )

LIMITED Offer! Uniqueo Solid Brass Pyramid, Weighs 4
Pounds, Each Mand Finighed. Mol Available Elnewhens. Act
New! Salistaction Cuaraniesd. Free Fact Foldes! Sand
$18.00. KTL Enlemsises. B615 Woodwind, San Anton,
Tezas TH251

GOD'S PLAN. No mone sofrow, wars, laars of daath. All in
thesr Graves shal come forth. FREE heralure. MRS, J.
STEFFMER, 20% So 2nd S1. SP Moo 9. El Caon, Ca.
021

BORROW By Mail! Frea Dotails! MBG-F1284, Box 2208,
Sanclusiy, 0H. 44870

SAVE Hall Buying Aids by Mail. A% Major Brands Availabile
REA Company, Box 384, Brdgeport. Oheo 438172

PERSONAL LOANS OM SIGNATURE. FAST ACTION,
CALL TOLL FREE 1-B00-221-1688. M. 1-609-424-B058.
General Fnancial Services, 2075 East Marfion Pike, At. 70
Suite 118, Cherry Hil, NJ 08003

WINNING  Information 51000 MEN'S  RIGHTS
ASEOCIATION, 17854 (Lyons), Fores! Lake, MN 85025

ROACHES? ANTS? SPIDERSY DONT CALL THE
EXTERMIMATOR!! SUCCESS 15 90% APPLICATION
METHOD. LICENSED EXTERMINATOR EXPLAINS PRO-
FESSIONAL TECHNIGQUES USING READILY AVAILABLE
CHEMICAL. BOOKLET $5.95. 3-8 MONTH SUPPLY PRO-
FESSIOMAL QUALITY CHEMICAL PLUS BOOKLET
$29.95. PROMPT DELIVERY. JOHNSON PEST CONTROL
COMPANY, BOX 96T, EL DDRADO, K5. 6TD42.

FREE HEARING AID CATALOG - Save ' by mas| Write:

Mongyfavers”, B530-PM-12, Langdon, Sepulveda,
Caslgrnia 91343, NOT sold in Callomia.

PLEASE CALL DR. SONG FOR BIG SAVINGS.
SIGMOTEK |NTERMATIONMAL CORPORATION, 1550
MNewel Ava., Waliul Creek, Calihorrsa B4596. (415) 843-7411,
MOT =oid in Calilorma.

TREMENDOUS SAVINGS On Brand Names. LeSBanon
Company, RATC, Sarstoga Springs, NY 120688

MAKE Friends worldwide through inlematonal corespon-
denca, Details free! Hermes-Yerag, Box 110660 PM. Berin
11, W, Germany

ASLAM, European Inendship! Free details: inter-Pacife,
Box 304PM, Bemingham, Michigan 48012,

FREE Promatonal Albuma, Concart Tuckeds. Stereos. sdc.
Infdpermabon: Barry Publcations, 477 82nd Street. Brookimn,
MY 11209

NUCLEAR BOMB — WHERE TO SURVIVE. SEND 53.00
SASE — DEBORAH, P.O. BOX 9802, #3154, AUSTIN, TX
TATEE

PRIVACY CATALOG—FREE! Low-prodile lechnigues. As-
sat protection. Secrat ioans, New densty. Eden, Box 8410PC,
Fountpin Valley, CA 52728,

STOP RAPES AND ATTACKS! GET THE MNEW POCKET
SIE EMERGENCY ALARM WITH LBGHT! 58.85 - Fine
Special Erfepnsas, P.0O. Box 23975, Ballimohe, Md. 21203

WOMEN'S INTERESTS

BIBLE Cuesbons answered Stamped emedops. Bylon,
17167 Banter, Detrod, Michigan 48219

UNIVERSITY DEGREES BY MAIL! Accredited Bachelors,
Mastars, PhO.s.. Free revealing detais. Counsaling, Box
317-MP12, Tustin, Cadtorna 92680,

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING Job Eapanence, Education, Achipeemaent, Fasi,
nExpansiva. Tal (614-863-1781). Or Write: Box 13151-T12.
Columibus, OH 43213

TOBRACCD

PIFE SMOKERS-LOOKING FOR THAT SPECIAL
BLEND? Send ioday for your FREE CATALOG of our Cus
tomet-Proven. Cusiom-Blended lobecoos. Fully Guasanised!
Oid Ere Tobacco Comparny, 4320 Maylield Poad, Cleveland,
OH 44121

FREE Csgars-Try Our Handmade Long Filer lmported
Cigars, You'll Like Them. Send $1.00 Postage For Free Sam-
ples. Crafwoties, 4021 Ahambra Circle, Coral Gabies, Fl.
33146.

CIWGARETTES - Rod Youw Owm Customn Tobaccos, Papers,
Filters, Polling Machines, Acoessones. Free Calalog And
Sampée. Green Fiver Tobacoo, PM., Box 1313, Owensborp,
Kirutky 42302

DON'T DIE WITHOUT A WILL. Complete WILL KIT 36
Mina Michols, 14837-2 Sateoy, Van Muys, CA 91405

ORIENTAL singles seek comespondants, Free infonmakon,
Filam, Bor A3T13PD, Chicage, llinois S0G80

FREE SKIAT LEMGTHS! Exclusive Material Swalches,
Orer Blanks A Maded 54.00. MacGilliveays Tweads,
Benbecula, Scodand. PABE SNA

GOVERNMENT SURPLUS

IS It True You Can Buy Jeeps For 544 Theough the ULS.
Governmenl T Get The Facts Today® Call (312) 742-1142 Exi
7133

"GOVERNMENT SURPLUS” JEEPS 530.00! 5000003
Hems’ Complele Information Your Area. 1985 OFFICIAL
DIRECTORY 52.00 (Guaranteed). SURPLUS, (817, 4620
Wsconsin Morthwes!, WASHINGTON, D.C. 20016

Gl. Swplus, Hunling and Campng Equpment. 56 Page
Catalog $2.00. Red Bank Asrmvy Mavy, 12-M Monmauth Streel,
Fad Bank, NJ 07T

LOANS BY MAIL

LOANS By Mail Guaranteed! Bornow Ary Amount! Fross
Datails. Application Fushed! Credirmasters, Boa SO07-PP,
Fiorad Park, Naw York 11002

BORROW £25,000 “ovarmghl ~ Any Purpose. Keep Incgef
nitaly! Froe Repord] Swocess Resasch, Box 18719-AF
Indianapols, Indians 46219,

MOMNEY Probéemns? Free Book descrbes Loans, Cash,
Gowernmant Grants, Ciher baneits, availabie 1o indriduals.
Winte: Associabes, Box GB-Ad, Brooklyn, Mew Yo 11235

B%% Loan Granl 51,000 o 55,000 Nobody Aslused PO
Box 420, Brookhaven, Miss. 39601

REMAILING SERVICE

GERMANY; Remaits 52.00, ncludes postage. Condentinl
Formarding, Receiving. TWGE Poslach 1145, 6460
Galnhausen DEA.

DEPENDABLE, Conlidential Remaiing, Postal Shoppe,
369 East 900 South, Salt Lake City, UT. B4111

SCIENCE & CHEMISTRY

LABORATORY Chemicals, Glzss Cata-
ngue §1.00. Deluxe Scantiic, 934 5. 13 Seel. Manitowes,
Wisconsn 54220

COMPLETE Cakalog 5100 Curenl bargain  lesis:
Laboratory Sales, Box 1681-A, Brighton, Mass. 02135

1985 CHEMICAL CATALOG Lab Egupment Glatswirs
§3.00 Relundable. Scentifc Supply. P.O. Box 490, Ranmger,
TX TBATO

FORMLULAS, PLANS, ETC.

UMLISTED ADDRESS. Dwscrewl and conlidenial. Ramad
£1.00 Singke, Mail Forwasding Service, 8050 S Maen,
Housion, Texas TTO26

FREE Remailers List. Agenis Needed PS5, Box 20656 San
Andonio, Texas TE220

CONFIDENTIAL Mail Pescering Formarding. bail Drop,
Box 1B0AGPM, Orands, FL 32880

TRUSTWORTHY, conliential. raliable 1 G reemal

MONEYMAKING FORMULA CATALOG 55.00 (REFUND-
ABLEl: GWAJ, Box 193, Bmookbeld, Wisconsin
53005-0193.

SMOKE Formulas 18 Formulas 15 Colors Bonws: Make
Your Cwn Fuses 5500 and SASE. Formulas. Box 5563,
Spring Hill, Flanda 13526

SPECIAL SERVICES

ing. Duamond-H, Box 1298, Caddo, Texas TH029

CAMADA: Remails 52.00 each, includes postage;
Kennedy, 2410 Southvale, Bax 811, OHawa. Oman, Canada
K18 K2

REMAILS $1.00. Gerald's, Bow 167, Ball. CA 50201

REMAILING, Farwarding Fram Virgsia, Dependabile, Mail,
Box 22PM, Dviwyn, VA 23936,

MAILERS CHOICE Saves Money. Privacy. Dependable,
Raasonable. Box 504, Morth East, Md 21901

NATO MAIL FORWARDING Dependatie service natonal:
Iy and intesnationady Tor 27 years. Write: NATD, Box 1418,
Sarasota. Fia. 33578,

BARCLAYSAMERICANLOANS BY MAIL Comversent
Conhdential. Mo Collaleral. P.O. Box 5425, Alexanona, LA
71307. Toll Free B00-551-6572. Mol Available in AL, AR, CA,
DC, FL, A, IN, K5, ME. MO, MA, M1, NM, O, 0K, DR, 5C.
S0, TR, Wi Wi

BORROW By mail! Loans o 525,000, Fast, Conlidential
Personal busingss. LTD-pmm. Box 337, Fl. Lauderdaks, FL
Jam2

BORROW $100-5100,000° Instard Aeply! Mo Co-sagnevs!
Rush Stamped Envelope! Foancial, Box  S487(F).
Rachardson, TX 75080

BORRAOW 530,000 withoul imerest! AR eligble. Repay any-
firme, Froe detass! infohowse-PM, BOB Post, San Francaoo,
CA B4108.

SLOANSS ON SIGMATURE TD - 5100000 ' Most pur-
poses. Write. ELITE, Box 206F, Easl Rockaway, Mew York
11518,

MISCELLANEOQUS

INFORMATION On anything. Ferguson Ressanch
Specialists, $0-15 Woodside, Woodside, Mew Yok 11377,

FREE! UNLIMITED Lisings® Buy, Sell, Trade, Lt Any-
ting: CONTACTS UNLIMITED, 1508 East S4ih Swresl,
Broogkiyn, N.Y. 11236

HEALTH, VITAMINS

BRAIN FOOD! Powariul igan exiract halps revilatee phiys-
ical and mental alenness, Free Brochure, MNC Labs, Box
TAPM. Marnck, NY 11568

NO NOMNSEMNSE Dl Flan 3100 S A5 E. PO Box 1475,
Morgan Cay. LA 70381

GOING BALD maybe | can halp, Sand §1.00 for indormabion
o TCR, Box 412, Liberyatle, i1 80048

DRMAMEMNTAL Irgn Designs, Book of 1600 teautihul prac-
lical designs for ralings, colwmng. eic. Free Litaratuse
Cunrangham, Box 20008, Saft Lake City. Litsh 84120-0008
— (3881 South 3200 Wesl)

WANTED MISCELLANEOUS

GOLD, Sitver, Pratnem, Mercury, Tanlalum, Samples ovak-
uabed inea. Ore asaaying service. Call Wholesale Tedmina toll
frea: 1-800-332-1010,

BUYING Tungsien Carbide, Tungsien. Malybganum, Sdver
Salger, Siver Comacts. Gold, Plabrwm. B00-321-6814 Cheo
216-531-8X32 collect

SCRAP SILVER CONTACTS, FORKLIFT COMTACTS,
Silver Scider, Stering Gold Plaled. Roben Leszczak, 652
Whynile 51, Elizabath, NJ 07202

BINUSES CLOGGED?T Try the FACE BLANKET. 55 aach
Depl. PM-A BTE West Knrackerbocker, Sunnyvale, CA
94087

ARTHRITIS SUFFERERS NOTICE [ will tefl you what | did
o get complete lasting rebal of painde arthrits $10.00 no
drugs of exerase. Murray, P.O. Bor 745, Amencus, GA
e

BALDINGT Try 10 S2eps To Hair Growth, Including Latest
Medcal Dwmcovery 5200 SASE PO Box 10238PW,
Ouabland, Ca. B4610

HEMORRHDIDS - PATENTED “DILATOR MASSAGER™
PERMEMENT RELIEF, - MNATURES., BOX 8528
CLEVELAND, OH 44134

REPAIRS & SERVICES

MEED crovdef cards ? Bankrupt? Slow Cradd? Mo crisdin? Let
us hedp, Cal Mow? 1-317-838-17T12, Ea. C5
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HUGE SAVINGS Euminate Dealer Markups. Free Treal
Bamenes Wholesale, Tarms Aranged, Call Toll Free 1-800-
323212 Or Wiibe: Lioyds-PMC, Rockford, IL 51110

REFRIGERATOR TUNE-UF THAT CUTS OPERATING
COSTE. Remambear a refrigeralor in pood condlion runs less
and saves dollars. Pholocopy of arbicle availabie Send ior Flan
X-532-A + §1.00 to: Popular Mechanics, Box 1014, Radio City
Siation. Mew York, NY 10101
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Popular Mechanics

DEADLINE FOR ADS: Copy and Payment must ba in by the 5th day of the 2nd preceding month for the issus in

whach the ad is to appear. See Head of Classified Section.

HOW TO COUNT WORDS: Nama and addrass must be mncluded in counting the number of Words in your ad. Each
Initial or number used counts as 1 word: J.J. Smith, 224 Wesl 57th Street, Mew York, New York 10019 9 WORDS,
Zip codes are not counted. Phane #: 2 Words. Symbols used as keys are charged for, City or Stale count as 1 word
sach: New Brunawick, Mew Jersey: 2 words. Abbreviallons such as C.0.0, FOB, RPM., USA, PO, 5x7,
1imm are counted as 1 word. (P.0.Box 382 counted as 3 words) Webster's Intemational Unabridged Dictionary
will be used as our authority for spalling, compound words, Hyphenations, abbrewviations, elc. Please make checks

payable to POPULAR MECHANICS.

224 West 57th Street, New York, N.Y. 10018
Classified Advertising Dept. (212) 262-4825 Form

Order
D84

Only $62.50 for 10 word minimum

$6.25 each additional word

BOLD FACE CAPS add
$1 per word

(First Word: Mo Charge For Bold Face)

Remittance of § is encloged to cover ingartiong{s) in the issue(s). Classification
1 [ | | | |

Ho Charge for CAPS | 2 E] [ & G | ® |BE
1 | | | | |

[] 19 | 1o-$&2.50 | 11-88.75 | 1237500 | 1348125 | 1458750
| | | | | |

15-593.75 | 1&-5100.00 [ 17510825 | 111250 IR | z20s125.00 | 21513128
| | | | | |

$1ITE0 | 23-3143.78 | 24-5150.00 | 25-s158.25 | 26-s182.50 | z7-318a.75 | 28-3175.00
| | | | t |

510125 | 3018750 [ ars1sars | 32-s20000 | 33520624 | sasmzso | 35521875
i | | | | |

36-3225.00 | sz | as-s23r.50 | 3s-s24275 | ao-3250.00 | s15280.28 | 42528250
[ | | I 1 |

43-5280.75 | sas275.00 | 45528128 | ss-s287.50 | ars393.7% | 4s-5300.00 | 4s-5308.25
| | | | | 1

50-5312.50 | s1-5318.75 | s2-3325.00 | 53-3331.25 | 54333750 | 55-5343.75 | s&-s350.00

YOUR NAME RO g o Ll PHOME:

(PLEASE PRINT)

FIAM (NAME IN AD)

YOUR ADDRESS

CITY STATE ZIP

DATE: YOUR SIGNATURE

(PLEASE FPRINT OR TYPE COFPY = FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET)

FLOWERS, PLANTS & NURSERY
SUPPLIES

PLANT Light Stemulates Growth, 75 Watt Bulb, Standard
Socked. 5285 AC Hom, 501 Maadowsale Lane, Media, PA
19063,

RECIPES. COOKING, ETC.

GINGERBREAD House Fafiens and msbructions $3.00:
The Dancing Crame. PO, Box 17562, FL Mschell, Ky,
41007

WINEMAKERS-Besrmakers: Free Hustrated catalog of
supphes. Semplex, Box 1227ER, Minnaapohks, Mennesota
54120278

COFFEE ROAST YOUR OWM, Frashes!, Econormcal
Frea Pound Unroasted Cottes With Elecine Cotfes Foaster
544.95 Postpaid, Instructions. Catalogue. Visa/MC/Check
. Dopt A, G55 Kansas,

MONTANA MOUNTAIN RECIPES, Fuby Rived Shew,
Greenhorn Chili, 4 Others, Guaraniesd §2.00 SASE. Box
T51P, Dillan, korana 59725

MAYOMMNAISE CHOCOLATE Cake - Famous Chal s Rt
ipe - Emsy to Make. SASE $1. Box G02P, Farmville, WA
2380,

HAWANAMN RECIPES. Over Fiity |sland Favories Adapbed
For Microwave Cooking. 3385 Microwave Hawaii, Box
12167TAP, Lehaina. Hi #6761

CHILY My 30 Favorite Recipes. Send $3.00. 117 Samue|
Cour, Lincralt, N.J 07738,

KAHLUA. Oelicious! Easly made' Cosis Less' SASE,
$2.00. Kahiua, AL 6, Box 138, Parkersburg, W 26101,

TWOD WICKEDLY RICH Cake Recipes! Parfect Gounmsl
Gifts! Two Crunchy Whote Wheat Cookle Recipes §3.00.
PAMELA, Box 2091, Anng Mana, Fronda 33501

CREOLE Family Favortes: Gumbo, Shimp, Fecipes
$4,00: Bow 5088, Valleo, CA B4531

“BREADS | BAKED IN THE CONVENT by Sistor Maura
Bookiet of 9 Favore Reopes. Delicious! $3.85 Cole
Publicatsans, P.O. Bax 500 Orange, CT 06477,

BOURBON BALLS, For Chrigimas Giving, EASY, Mo Dip-
ping. Mo Cooling. $2.080 SASE. Ewing's Sweets. P.O. Box
1680, Marrtt island, Flonda 32663

BILLIE'S ELEGANT CRANBERRAY CHEESECAKE, 52 00
SASE. Box 171158-P, San Diega, CA 82111,

COOKIES 12 uncommon delicious mecipes 52.00. Mike
FAaam, 2632 Pike Lane, Lancasier, P& 17603

HAWAIAN SHORT RIBS. 20 Plus Recipes. Send $3.00
To: HMA, 1750 Kalakaua, Swibe 3-527P. Honolulu, Hawas
SEA26

FROZEM Banana Recipes - $3.00. MIAM, B21 5. Lonecak,
Lensburg, Fla. 32748,

BEERMAKERS OMLY! Free CalaloghNewsieter
Wilkiams's, Box 4618, Cakland, Califorms B4E04.

LIQUEURS make youwr own 15 most popular: $4.00.
Moneysaver. Box BE0PM,. Reno, Nev. BB513

FREE ENCYCLOPEDMA Winamaking, Boarmaking Sup-

pties, Equipment, ingredients. Vynox, P.O. Box PM15408,
Rochaestar, NY 14615

BEERMAKERS-WINEMAKERS, Largas selection, Lowest
prices. Fasl senace, Homebrew, Box 1588, Haslett M

MEW threa-way pacan pie recipe. 52.00. Sase, Mary, 3801
Windcrast Road, Memphis, TH 38116

FAMILY Recpe Booklel - 50 Favorites-§53.95: Lund, P.O
Box 64, Woods Cross, Liah B4087

25 Deficious Desser Racipes $3.95 Gram's, P.O. Box
2F2BS, Conocoed, TA, B4527

GUARANTEED SATISFACTION! I've collected $60.00 of
homamade RECIPES. Copies $4.00. Smastshopper, Box 361,
Glandora, CA 51740

IHCREDMMILL ROUTER Attachment will produce FRESH
FLOUR of af kinds, nul-butters coffee In minules. Fils any
router. £39.50 Free Brochure, Incredimill Products, P.O. Box
1208, Braire. Wash, §8230

AUTHENTIC Mexican Recipis Send $3.95 + 50 P/H b
BC, P.O. Bax #1678, Tucson, Arzona BST34

WINEMAKING, BEERMAKING, ETC.

WINEMAKING-BEEAMAKING-GASOHOL, Free Supply
Calalog.  Yeast Equipmant Confinenial, Box 188PM.
Cassalberry, FL 32707

WINEMAKERS-BEEAMAKERS— Frea Catalog—Fast
Servce—Larga Selection; Kraus, Box T850-L, mdependence,
Miasoun G053,

FREE BEERMAKING BOOK Flus Calalog. Finest Equip-
mand, Ingradients. Fully Guaranieed. 5P, Box 784-M, Chapel
Hill, NG 27514

HOMEBREWERS WINEMAKERS FREE Catalogue,
Winemakers Comar, 1535 Windsor Street, Corraall, Ontario
KEH NG

BEER LOYERS —Brew your own. Debeaous’ Ineapensnes|
Freo calalog. Beer Gear. Box 25083M. Lansing, Michigan
48509

WINEMAKERS-BEERMAKERS Fresh Stocks, Fas! Ser-
wicn, From Cotalog, O'Brien's. Box 2840, Wayne, IL 60184

WINEBEER MAKING Catalg: B&J Enterpnsas, 1645
South 18th, Springheid, Minois 82703

MAKE Delicious Beer Easy? $1.00: Meyrowitz, P.O. Box
267, Flushing, N.Y. 11375

MAKE QUALITY BEER, Wine. Fres catalog. Village Store,
Bax C-51PM, Westpor!, MA 02790,

WINEMAKING BEERAMAKING, Equipmant, Suppies, Free
Catalog. ASC, P.O, Box 335, Berwyn, Win0és 60402

BURGLAR ALARMS & HOME
PROTECTION

STOPS BURGLARS - Police Approvad Secunly Pen Kit,
Idantifies valvables with parmanent svwssibhe nk that glows
only under pobce ulra-vighst bDlacklights. Thefll delermng
decats free. Orger Now!. Send 34.99. MCA Merchandse By
Mail, Dept. PMI12, 41 Vresland Avanve, Tobows, M.
arsz.
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75 YEARS AGO: December 1909

The hottest sports craze of

18908 was tobogganing and
wir visilod 51 Moz, Swit-
zerland, for an updaie on the
||

The mmn, we noted, 7is
scientifically.  constructed.”
To engage bankod h:.‘lth.‘&
gl grip joe,  tohogyganers
wore “sawloo hed protuber
ances o0 their shoes. No
match lor day's graphite
Gy,

England takes flight
Britain rolled out its frst bi-
plane. A generation later.
British Aerospace competed
with U.5. aircraft makers.

w. take off
A new class of speedboat
called "the waterbug” had
taken boat racing enthusi-
asts o a heady 50 mph in
rough water in 18934, Nontip
chines built on the hulls kept
the boats from capsizing in
each other's wake. A new
speadboat cost $150.

Diamond in the shop
American tool manufactur-
ers started using real dia-
monds on some tools. Jewel-
ry, marred with faults or
chips, was ground to pro-
duce the first diamond cut-
ting edge.

25 YEARS AGO:

Housing on water

Ir 18959, houschoats s s
popular thalt a Doris Day
filmy. "Houscboat.,” bocame
thal vear's hit. We  gave
plans in two parts for this 249-
fi. beauly that slkepy lour
comfortably. Fucl crunches
misde  howseboms unstylish
by the "y

Ford’s Comet

Cur Detroit Listening Post
annourced the coming of the
Mercury Comet, an upsized

i version of the compact Ford

Falcon. Both cars were off
the market early o the
next decade

50 YEARS AGO:

HIHE}"S comet
In December 18909 scion-
tists were proedicting  good
visibifity of Halley's come
due 1o appear the following
Spring.

"The poriod of its groatos
briliance will oceur early n
May." PM varroctly prodici-
o, Astronormer Coddl Dol-
rmage. couldnt specalane On
the exac! contents of a com-
at, but he noted hydrocir
bons, sodim and wron wore
likely  constitucnts.  Our
knowledge of comos, Hal
ley's in particular, should be
updated in 1986 whon Sovi-
e and Europoan  safedlitis
encounter Halley

December 1934

December 1959

Super bridge starts
Construction began omn T
Virrasano-Narrmws  hridope
linking Noew York's Brooklyn
with Staten Isfand. The $320
million bridgis weas comylon-
ed on schedule in 1965, The
briclge. remiains an  impries-
sivie ol enigeneering  teal
The 4260-11. span ovoer the
Hudson Hiver was itseld im-
prossive. Hut thie bridge was
built double-decked with six
fanes o each level and i
stretched ol 6,690 fi 1 was
w0 successiul Hetish ongs-
FHHTS Are COopyng s design
i Thames Dridge oy din-
dhievr Lor st ricricn

Crank behind wheel
Detroit had come out with a
new engine crank running
through the dashboard 1o a
countershaft. Thus, the driv-
er didn't have 1w getl out of
the car, The idea was popu-
lar for 10 years.

Cool fuel for trucks
Lestroit's nowes! trucks wiore
air conditioned by running
el through o cab compres-
sor 1 cooked the caby, then
flowind on s dry gos Lo the
mtakes  mianiiold  Unforiu-
mately, the coodors  broko
down often

Fillerup, and move
The Ohio Oil Company be-
gan building highway filling
stations that could be moved
from place to place. The 5-
ton stations fell out of favor
in the 1940s. when it
seamed gas stations would
be forever profitable.

Our first

Author Joseph Bell posed
with Walter Schirra (feft) and
seott Carpenter (right) while
researching our first biogra-

phies of American
rauts

astre-
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& 1984 Toyola Molor Sales, S A Inc

You didn't build the business you
got by being a lightweight. You put in
the hours, the muscle and the drive to
make it to the top.

And when you needed the right
tool for the right job you always picked
one grade—heavy duty.

Like the New Toyota One-Ton.

No small truck can touch all the
specifications this beauty delivers.

Consider: the highest payload—
2,500 Ibs* The most powerful engine,

* 24 liter,
dalLBL hnsa, 16hpof
PAYLOAD ™
truck
sold in America. Any. And an optional
towing package—5,000 lbs**
And like a true heavyweight, it's

also the
_only one-
ton with an
—erif all-new
b ol computer-
controlled Electronic
Fuel Injection. So you can haul out big
loads, even with 3 in the front, without
hauling in big fuel bills***

Toss in your toughest loads. These
double walls can take the slams and
help protect the bed from damage. Its
heavy duty floor is built extra tough
to carry the load while its suspen-
sion system, built to not buckle
under pressure, still delivers a ride
that's easy.

Don't worry about the 185R14 tires,
gither. Eight plies help keep them on

OH WHAT A FEEING!

the job even when the whole load hits

8,500 pounds**
Finally, a heavy duty truck that's
: w % built for
JUUW iibd, thekinds
of equip-
TOWING ey

haul. And the kind of ambitions you have.

* Including eccupants, equipment and cargo
b ol i exceed 500 s for o ireder combenad
*=* (&) Gy MPG, 37 Highway MPG. Remember: Compars these
estimates 1o the “EPA Estimated MPG™ of other tredos. You may
ot dfterent misage, dapending on how las! you dews, waathar
conditions and Irip langth

TOYOTA TRUCKS. MOST POWERFUL EVER!

THE NEW 1985 TOYOTA ONETON TRUCK.
THERE'S A LOT RIDING ON IT. AND BEHIND IT.
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Warning: The Surgeon General Has Determined

Dl | hat Cigarette Smoking Is Dangerous to Your Health.
17 mg. "tar", 1.3 mg, nicotne av. per cigarette by FTC method.
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