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ANNOUNCING |
THE BEST DEAL EVER FROM MONROE.

The Monroe Winning Combination Sale. Gel great sale shock, the Monro-Matic!

prices on two of our best shocks, Plus, a rebate® on But it's more than a sale. In addition to the terrific

top of that. sale prices at Monroe retailers, get a $3.00 rebate on
Last vear, Rick Mears won the Indy 500 riding on every Gas-Matic vou buy, and a $2.00 rebate on every

Monroe shocks. Now you can ride with a winning Monro-matic you buy.

set of Monroe shocks, and get them at terrific prices Sale prices plus a rebate, That's a Winning Com-

during the Monroe Winning Combination Sale. bination. And it’s also the best deal we've ever had.
hlnht now you can get a great

Race over to vour par it I]'.i.lllr'l.“
deal on our most advanced shock, ‘-MONROE Monroe retailer for complete
the Gas-Matic) and our best-selling »  details.

Monroe A.u‘tn Equ pn'mnt
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The Honda HR214. It's the
world's most advanced totary
lawn mower, 1l‘,’\"illn A whole
list of features you've cometo

expect from Honda,

Starting with starting. An

electrie starter fires up at the
turfrof 4 key. And & main-
lenance-free sealed battery
* eomes standard,
The4-stroke OHV engine

Fear oot <afety and perfbmemee, we recimmaend WL T 1:| thie cnviwi s

a

is our exclusive desigir It's

smaller and lighter than com-

parable engines, while pro-
viding unmatched durability,
fuel efficiency and reduced
maintenance,

Foradded convemence,

Honda's exclusive Roto-Stop”
system allows you lo st Ihn: :
blade without sl nmllﬂ;, t

engine. So you don't h;m. tn

1985 Aerican Henda Mooy, T

¥

| 1@ "-Ll.rt l‘.l"{d'l tinie you. empty

the Brrags hag.
Pick up.a Honda mower,
And give your lawn Our best.

Power i
Equipment

It’s @ Honda
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The Diesel'mg Dilemma:

<
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Fuel Mix is specifically made
to help stop dieseling (that
aggravating noise some
engines make after they're
switched off). Pour Fuel Mix
in the gas tank, and as you
drive, Fuel Mix goes to work
fast in combustion chambers
where dieseling is caused.
And Fuel Mix's advanced
formula works better

than ever. Fact is, noth-
ing else you can buy
stops dieseling more
effectively. Fuel Mix

smooths out engines
and saves gas, too. So FUEL Mlx
before you see a GAS TREATMENT

mechanic or switch to
costly premium gaso-
line, try Fuel Mix
from Gumout.

There's more fix in Fuel Mix.

A Quality Product of the Pennzoil Company. @
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rumman chief test [
pilot Chuck Sewell
is used to flying super- [|=
sonic jets not knowing [
whether the wings are
still on or not. In most
jets the wings are so
swept back you couldn't
see them if you wanted |
to. But on the maiden
flight of the forward-
swept wing X-29, he
was just too busy to look.
Shortly before the flight, S
Sewell showed Vice vice President Bush In the cockpit of the experi-
President Gggpgg Bush mental X-29 gets a ng from test pilot Chuck Sewell.
why he'd be so busy in
the cockpit of the X-29. Bush, a WWII pilot himself, was delighted to try out
the “driver's seat”” and was most interested in the vast array of switches,
indicators and controls that an X-29 pilot has to handle. But Bush didn't
catch a glimpse of half the instruments for this flight; They were located on
the ground at Edwards Air Force Base and at Grumman's facility in
Calverton, Long Island. There were two dozen back-seat drivers monitor-
ing this flight, which Sewell describes in T Flew The World's Hottest
Fighter' beginning on page 75. Science Editor Dennis Eskow spent a day
with Sewell talking about the X-29 flight and the great effort it takes to put
a new jet into the air. After exhaustive engineering calculations done at a
desk come hours of wind-tunnel testing. After the interview, Dennis
compared notes with Managing Editor Bill Hartford, who's no stranger to
aerodynamics, having worked in one of Grurnman's wind tunnels years ago
as an engineering student. . . . For this month’s issue, Hartford volunteered
the roof of his house to the Home and Shop Dept. Home and Shop Editor
Steve Willson promptly cut a hole in
it—to an exact 53%s % 56 inches—
for the installation of the roof win-
dow you’ll read about on page 109,
It's only one of the window stories
in our Home Ideas Guide. The tech-
nique of cutting in and replacing |
casement and double-hung win-
dows—on pages 114 and 117—was
handled by Shop and Tools Editor
Joe Truini, who teamed up with his
mentor and father, Joe Sr. . . . Home
improvement and maintenance
may give you all the exercise you
need, but if you're ready for more,
look at the latest tools for tennis in
Light ‘N Lively: The New Tenms
Racket, starting on page 88,

30 G
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runiﬁg Shears

Execlusive design offers extra cutting
power! With cushion-grip handles, safety
hlade lock. Hurry! Offer good from
March 100 only while supplies last, at
participating True Value Hardware
Stores, 20597]

HARDWARE
VALUE

OF THE MONTH

o]

Canistér Auger

15" % 4" spring steel frees clogged drilns
in minutes, winds op to store in handy
flrum! Hurry! Offer good from March 20
only while supplies last, at participating
True Value Hardware Stores. 513-‘35%!

CHARGE [T at particigating

True Walue Hardware Stores

For slors neanes! . see .
“Harthware ™ in the Yeliow Pagea




It takes more than copper to
make a superior spark plug.

The key to premium perform-
ance lies in the spark plug's
insulator nose. Quite simply, the
longer the nose, the better the foul-
ing protection.

Had we added only copper to
Copper Plus.* we could have
lengthened our insulator nose by
only 25%.

COPPERPLYE - - eromince

ber
to our plug.

_,.__',
B,
5

o
¥

O S
T

el

But we added more than copper.
We added a high conductivity
nickel alloy electrode, a wide base
insulator and Thermal Bonding.

Together with copper, these
features allowed us to lengthen our
insulatar nose by 100%.

What copper adds to our plug is
a superior heat range. What Copper
Plus adds is superior performance.
That's why it's the only spark plug

What the Plus
adds to our plug.

backed with a money-back Per-
formance Guarantee®

* Differ ends December 31, 1985, Aviation and
industrial plugs woeptod

NOTHING
SPARKS
LIKE A

CHAMPION
ol CHAMPION

A5 Champion Spark Plug Comipany
Toleda, (i 43661 -0000




LETTERS

TO THE EDITOR

For the birds

| was amused by the letter from a
reader who was having problems with
your supposedly squirrel-proof bird
feeder (Letters. page G, Dec, "84). [ can
sympathize because I've had my own
run-ing with these smart critters.

Most people hang their feeders from
a tree or part of the house, making
them easy for squirrels to get at. If you
put your feeder on a pole, it's simple 1o
keep squirrels away. Here are two
ideas (right) that have worked well for
me. Cut a 16-inch-diameter circle of
sheer aluminum, slit it to the middle so
it can be formed into a cone and Pop-
rivet the ends together. The cone is
held on the pole with a hose clamp. It
works just like the rat guards on ships”
mooaring lines.,

The other trick cansists of a collar of
plastic tubing large enough to slide
easily up and down the pole. [t's coun-
terweighted as shown soit's held in the
up position. When a squirrel reaches
the collar, his weight causes it wo slide
down to the ground.

The startled animal jumps off and the

BIRD FEEDER
o~

-

CLAMP

Two ways to foll th from
reader J. Cates. They're fun to watch, too.

collar is pulled back up. It's fun to watch

the squirrels’ reactions as they ry to
figure out what's happening.

1. W. CATES

ROANDKE, VA,

Tires defy physics
As a physics teacher, 1 was shocked to
see you discuss tire traction in terms of
tread area (How To Pick The Right
Winter Tires, page 72, Jan. "85). As any
physics student knows, friction (trac-
tion) is independent of area
THOLA TEPCHE
IRVINGTON. [IND

Auto Editor Wade Hoyt replies:
You're right in theory, but the laws of
simple sliding friction do not apply to
the complex interaction that takes place
between rubber and pavement. In prac-
tice, wide tires do develop more traction
than skinny ones. If they didn’t, no
racing drivers would use them because
a fat tire without other benefits simply
produces unwanted aerodynamic drag.

The British beat us to it

Allow me to correct a correction. In
your January "85 Letters column (page
8)., a reader pointed out that it was
Chrysler, not Ford, that was first o
develop antilock brakes in the early
*70s. Acwally, an excellent antilocking
device, called the Dunlop Maxaret sys-
tem, was used on the British-made

POPULAR MECHANICS ® APRIL 1735

Jensen in the early 60s—a decade

sooner. Too many people seem to feel

that everything worthwhile in life has
to be invented here in America.

E. [ GROVE

ELK GROVE, ILL

Where to complain to

In vour December '84 Car Clinic col-
umn (page 20), Mort Schultz advised a
reader o consult the Chrysler zone
affice in Natck. Mass. This has led to
our receiving requests for reimburse-
ment from all over the country.

We would like to point out that
Chrysler has 23 zone offices through-
out the United States to assist custom-
ers. The Matick office is authorized to
handle requests from people residing in
the six New England states only.

1 v SILVEA
CHRYSLER CORP.
NATICK. MASS,

We regret the misunderstanding.
Readers wishing to know the cormrect
zone office for their particular areas can
find out by consulting any local Chrys-
ler, Dodge or Flymouth dealer.

 Flying in flak

I greatly enjoyed your article on the

| legendary B-17 (Ouwr Sull-Flying For-

tress Turms 50, page 79. Jan. "85).

| However, the German fighters depict-

ed in the Keith Ferris painting are
Messerschmitt BF-108s. not Focke
Woulfs as stated in the caption. You can
tell by the two bulges in the cowling
just ahead of the cockpit. These were
made necessary when the G-modeal
109s were refitted with heavier-caliber
machine guns whose larger breech-
blocks protruded above the fuselage.
DWAN CLOW
ALBUQUERGUE. N.M

Our thanks to the many readars who
tock the trouble to point out this dis-
crepancy. Although Focke Wulf 190s
were also used against our bombers,
the planes shown in the painting are
indeed Messerschmitt Bf-109s.

A beautiful story, but as a former B-
17 engine mechanic [ must point out
that the Forts were powered by Wright
Cyclone engines, not Pratt & Whitney
Homets as you stated in your article.

HERMAN STOCK
COLORADO SPRINGS. COLD.

Our reference was to the Boeing 298,
the original B-17 prototype, which did
have Pratt & Whitney engines. You're
right that most production . B-17s used
Wright Cyclones, although some later
models, especially the B-17G. went
back to Pratt & Whitney Hornets.,

You said that the bomb decals on a B-
175 nose indicated the number of kills
it had made. This is incorrect. The
bombs stood for the number of mis-
sions flown. Kills were represented by
miniature enemy flags.

BENJAMIN B, PRESTON
PALM SPRINGS. FLA.

You scored a direct hit on that one.

Owning up
[ found it very refreshing that you took
the blame for an error that appeared in
the story about former President Car-
ter's furniture-making hobby (Letters,
page 6. Dec. 'B4).
It was probably the first time Jimmy
Carter wasn't blamed for something!
R M. FRAZA
PORT BYROMN, ILL




Team Ranger-
Tough4x4 and 4x2.

Ford's tough Ranger comes  gomes standardin ll

# L)
in rugged 4x4's and O Jucst Lo sl i
’ Ford's 4x2 Ranger
street-smart 4x2°s. Thf:y go i e Rk,
built small pickup! It has
where you want to go! A sl pil
class. Up front, there's
ltsatoughteamto extraresponseand per- ~ Fordsexclusive Twin-l-  ping olse Ford Rangeris a
beat—Ranger and you. formance of electronic Beam suspension. In . great value. It's a small
Bash around the fuel injection. And this back, strong double-wall = b0 16 pay for a lot of fun.
boonies in a Ranger 4x4  high-tech engine is box construction—plus Best-Built
with a couple of dirt standard. payload options up to Eriiens Tridiia
bikes in the back—or zip Goon all 4 wheels, 1765 [bs. At Ford, Quality
around town in an easy For 4-wheeling, Ifyouhaveaboat 101 A 1984 survey

to park 4x2. Which- nobody’s topped Ford's ~ or trailer to tow, tough tablished that Ford
ever one you pick, =5 exclusive Twin- Ford Rangeradds toyour 7202 S8 00 0
Rangeroffersa /~f&==2~¥ Traction-Beam front fun. When properly e e i

hefty V-6 suspension andits equipped with the trailer

engine  {l w  proven four wheel towing package, gutsy ;ﬁﬁﬂﬁﬂg&ﬁ

thatthe  Gay ™ *,_ drive system (choice little Ranger can tow owners in the prior six

imports @ Lz | of manual or option- upto51001lbs. For months on 1981-1983

don't. And 4 Y, alautomatic locking Wworking hard and playing o1 designed and

Fords23L "<& =% hubs) Also, theresa5- hard, it's Ranger! built in the U.S.

Four now gives y'nu the speed transmission that On top of every- Lifetime Service

As part of Ford Motor

Company’s commitment
to your total satisfaction,
participating Ford Dealers
stand behind their work,

in writing, with a Lifetime
Service Guarantee. No other
car companies’ dealers, for-
eign or domestic, offer this
= kind of security Nobody.

= See your participating

Ford Dealer for details.

Dealer nstalled light bar mot

"My Ford Ranger and Me.’ | "Mf Fdrd‘ﬁanger 4x4 ar;d M for occupant safety

FORD RANGER
AMERICAS TRUCK 4%






IMPORTS &
MOTORSPORTS

BILL HARTFORD

Peugeot’s one for the show Step up, van fans

It looks like there's no stopping high-
stepping sales of minivans. GM has just
joined the parade (see page 48) and

Mitsubishi minivan might have four-wheel
drive and a sliding door on each side.

It's a showstopper—and an auto show
is the only place you'll see Peugeot's
concept car. The Quasar, which is even
more striking when you see it in its

Quasar dash s cantilevered off of the center

tunnel;

electronics system s from Clarion.

| twin-turbo,

Kevilar and carbon-fiber skin, was de-
signed at Peugeot's own styling cen-
ter—not done in a studio across the
Italian border. The two-seater Quasar's
gull-wing-like doors lift and pivot for
ward. Under the dome-like canopy is a
one-piece dash that cantilevers off the
center tunnel and includes a center
screen for displaying navigation and
system checks, The rear engine—a
dohc, 16-valve Four—
drives all four wheels with 600 hp on

| tap. The Quasar is Peugeot's first show

car ever and the slickest on the circuit
this year.

Slippery Subaru

[t has a drag coefficient of 0.29, making
it the world’'s most aerodynamic pro-
duction car, The styling is so smooth
from nose to tail that yvou'd expect a low
Cd figure, but what yvou don't expect is
four-wheel drive. The new XT Coupe is
in showrooms now in four variations, all
of which use Subaru's 1.B-liter ohc
Four. At its hottest, this Fuji lyeris 111
hp, wrbocharged, with on-demand

dwd. This is the 4wd Turbo model
which also features adjustable air sus-
pension: The base model is the DL a
front-wheel-drive two-seater. It's fuel
injected and is $8,000. The GLisa2+2
with lots of good options and jumps to
$10.000. The Turbo 2+2 is between
$13.000 and 14,000, There's only a
slight premium for 4wd. so the top-of-
the-line 4wd Turbo also comes in under
$14.000, Your move,

The Subaru xfculpe at fts hottest is turbocharged and equipped with four-wheel drive. far, and don't get run over

ol most people here, Still

Mitsubishi's been spotted testing a
four-wheel-drive hauler that's got two
sliding doors—one on each side. No
waord when this one might become
available to the American van buyer
That means Renault will be next up
with its Espace. which we'll be driving
soon. After we get a feel for that van
vou'll be the first to know

Where do you
put the
golf
clubs?

A

Sinclalr C5 electric Is steered by the front
wheel; handiebars are under your knees.

The Sinclair C5 is a 15-mph. three-
wheel slectric vehicle with pedals that's

| legal to drive on highways along with

tandem trailer trucks—in England. It's
an appealing trike to be sure, but would
be more toy than transportation for
the C5 has
caused quite a stir in its home country
where designer Clive Sinclair {of com-
puter fame) feels its 20-mile range and
low price make it perfectly practical for
daily running around, Just don't run oo
™

10
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How topick the right o1l
forevery car from AtoZ.

For starters, pick Valvoline.

Then select the right type of Valvoline
motor oil for your car and the way you
drive. Because we don’t just make one

kind of oil and tell everybody to use it.
We make different oils to meet the
special needs of different cars.
S k(Y Like Valvoline
' Tarbo™ ¥ ~the
motor oil specially
formulated to with-

e u i
e ey o
ToNEY

Valvoline: Because your car is -

E119&5, Valvoline 0l Company

stand the intense heat of turbos. And
our multi-viscosity All-Climate and
single-grade Super HPO"® motor oils,
with special detergent properties for
tough stop-and-go driving.

01’ vah?ﬂline Rﬂdﬂg Oﬂ, en -
to take the stress of high-performance
engines.

So no matter what kind of car you
drive, Valvoline has the oil that suits it
toa I’

1 &
Asiang, Valvoling 04l Company, Lexingion, K,
= [hvinion of Ashlasd Oil, loe.
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WORKBENCH

Mini-precision power tools

i

Lightwelght.
Jigsaw, disc sander and orbital sander.

variable-speed power adapter. Model
Includes rotary tool, power adapter and 37 bits.

Black & Decker has a complete line of scaled-down precision
power tools for the home woodworker and hobbyist. The
Model 9805 Rotary Tool Kit ($395; upper right) contains a
Model 8811 150-watt rotary tool, a Model 8821 power
adapter and 37 assorted accessory hits. Black & Decker also
offers power tools which operate off the Model 9821 power

th—speedpmcfshntnoh |Inl'ttnr3n}—
kit far right]

tools, contact Black & Decker.
Raleigh, N.C. 27625.—J.T.

adapter. The tools are (upper left to right): a jigsaw ($38), 3-

in.-dia. disc sander ($44) and a 2 ¥ 2%+in. orbital sander

{($38). All 1ools and accessories are available separataly,
For details regarding the entire line of precision power

3012 Highwoods Blvd.,

| | - ;
| m'ugh , come In I"nurglt':;

to bottam): #.-, 3%, 3. and 2-in. Blades
are made of chrome vanadium.

Finally, there's a screwdriver handle
designed for the human hand. Pro-
Driver screwdrivers—claimed to have
the world’'s most comfortable han-
dles—feature an indented thumb area
for sure grip. curvature design for the
hand and a rounded top for in-palm
comfort. ProDriver handles come in
four sizes; 2-, 3Vs-. 3¥s- and 44-in.; and

| five shank/it styles: Phillips No. 1, 2

12

and 3 and two slotted bits. They're
available at hardware stores and home
centers. Prices range from 52 to $6. For
details. contact PlastiCrafters., 1202
20th Ave., Rockford, 1. 61108 —J.T.

A keyless chuck

If you're tired of struggling with a chuck
key each rime you change drill bits,
then try Sears’ new Ys-in. drill featuring
a power-driven keyless chuck. To tight-
en a bit. simply run the drill while
holding the plastic chuck collar. To
remove a bit, pull back on the collar and
run the drill in reverse. The Model
10419 ($90) drill has a variable-speed
{0 to 1,200 rpm), reversing %«-hp motor
with permanently lubricated ball, roller
and sleeve bearings. Contact Sears,
Roebuck and Co., Sears Tower, Dept.
703-PM. Chicago. il 60684 —JI.T.

— =X
Sears’ new varlable-speed reversing drill
features a power-driven automatic chuck

for quick. easy bit changes without a key.

Superstrong cement patch

Mlmnrh'lg and patching cement can be
a3 showm, or to a pllable
mhhmuwm:pplklﬂun

Mending cracks and holes in concrete
has been simplified thanks to Rockite
anchoring and patching cement. Sim-
ply mix the powder-like substance with
water and apply. According to the man-
ufacturer, Rockite also is excellent for
anchoring bolts, railings and fence
posts in concrete. It's available at hard-
ware stores and home centers in pack-
ages ranging in size from 1 pound
($1.70) to 125 pounds ($87.50). Con-
tact Hartline Products, 2186 Noble Rd.,
Cleveland, Ohio 44112 —J.T.

If pou 've conme aoross & new product with same special
fearures, et us know about i Write to PM Work-
banch, Popular Mechanics, 224 West 57uh Se., New
York, N.Y. 10018
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THE BADGE OF THE PROFESSIONAL

On the job, there's one sure way to spot the master carpenter or buildiﬁ_g &
tradesman. It's the Badge of the Professional, the 25-foot Stanley POWER LOCK® Tapy
clippedtohis belt. .
! ~ Wherever you see the Badge of the Professional, you're sure to see other St
top-ofthe-line tools. .. levels, squares, hammers, saws, planes, and chisels. It makes g
sense. Stanley tools deliver quality that won't quit. That's why you'll see Stanley tools
have been on the job for two or more generations. L

See for yourself. The next time you see someone Whose work you respe
look for the Badge of the Professional. It'sa good rule to follow.

251t

S STANLEY [
. POWERLOCK*
I

Frazs
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Alld.iﬂ Elnd Vidﬂﬂ IEEId (_!I;DI_'LIS_]ine_ kevboards means

) Yamaha offerings €
at Consumer Electronics Show b of Mo Pl
ber of instrument * 9Casi, f
boards can rr:-pmduﬁ?{f“v _g:f_m."'
MIDI {musical instrumiy 2.4, = / /
face) port on top-shelf ri” &g, | /
Compose music with a ho. 4y, |
Are you ready for the B
That's Casio's portabl /
(5499 —a four-octave kev-/
12 wvoices and rhythms, b
AM/FM dual cassette hooml
=, Pegarding “digital” TV,
and Quasar joined T
Sony with high-tech
television doesn’t hav
tal to be exciting, Son
m. Trinitron XBR (¢
the finest picture®

LAS VEGAS—Gambling and showgirls
share the limelight here with hi-fi, vid-
a0, computers, telephones, car stereo
and satellite gear when January's Con-
sumer Electronics Show comes to
town. Because audio and video gener-
ated the most excitement, this month
we'll focus on those categories.

Sight and sound aren’t separate tech-
nologies anymore. At the show. nearly
every hi-fi and TV manufacturer dem-
pnstrated package systems combining
television. VCR and stereo compo-
nents. If you'd rather roll your own.
there are plenty of hi-fi receivers, am-
plifiers and equalizers that let you inte- vou'll find outside 31
grate multiple audio and wvideo units. i ey g
These hybrids incorporate a host of AVE Soilisr, :u?l?spzregghts ;; :EJU j ﬂpr
controls 1w let you improve and SR bright as urevi-::usn-lﬁders Eﬁﬂ
enhance the image and sound from mare floor space ‘-h;Jrl‘h 2%
TV or video—thereby seliminat- sole. Nor does Missdbi:
ing the need for additional exter in. direct-view TV (5
nal processors. Typical is Pio- The big news in V
neer's SX-V300 receiver (45 ‘85 is combination ©
watts per channel, 8270) and the AV-  ploneer $X-\300 scorders, General E
One equalizer from AudioSource audio/video recelver. Magnavox, Panasonic
($580), Regarding hybrid audio/video {Juasar now have camc
source units. Sansui and Teac joined that use the standard siz
Pioneer in offering combination half-inch cassette. All §
laser videodisc/digital au- 2%y -hour recording o
dio Compact Disc players go and will cost bets
($1,200). And just about £1.500 and $1,800,
every TV is now ready for Meanwhila, the 2
stereo broadcasts, video format gained

The burrword 'digital’ Casia’s CK- dherents in Canon. Samsung

adhe
now applies o TV sets and / 500 portable Sanyo. Unlike the existing B-mm
music synthesizers as well as / keyboard. corders, the new entries are t

audio Compact Disc players, piece recorder/tuner portables, pri
There were plenty of the latter in Las around $1.200.
Vegas: Marantz' CD-64 and Tech- A new home video produc
nics’ SL-P1 bring the cost of home the VCP—a videocassette pi:
CD players down to $400. Alpine, er priced lower than VCRs wi
Mitsubishi, Sanyo and Yamaha recording ability. They'll
joined Pioneer and Sany with available from several branc
in-dash CD units. for about $200. In accessorie
“Digital” in electronic the VideoCaster (Quantec [nt'l
$120) lets your VCR broadcast—
wirelessly—to several TVs at once.
Rounding out the new video fare inj
Las Vegas. Hitachi dermonstrated its|
filtmless, electronic; still-camera sys- |
tem. Images shot on a 2-in. magnetic |
disk emerge as 3% 4-in, color photos 80 |

- |_.
W

From top: Quantecs wireless Vi-
decCaster sends VCR signals to
several TVi. The AudioSource
AV-One and Ploneer SX-\V300
combine and control hi-fl

and video, Play canned or

Ihve music with Caslo’s CK-500

plctures Instantly for Hita- Thermal color printer for Hita- seconds later from a thermal printer.
‘s electronic camera. chl's new electronic camera. The system goes on sale next year. M
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: 3 o kevboards means the latest Casio and
Audio and video lead chorus line T i T e (R0
. thesized circuitry 1o increase the num-

at Consumer Electronics Show o o natrumienss oionn’ T Kok
boards can reproduce. Moreover, the

LAS VEGAS—Gambling and showgirls MIDI {musical instrument digital inter-

share the limelight here with hi-fi, vid-
&0, computers, telephones. car stereo
and satellite gear when January's Con-
sumer Electronics Show comes o
town. Because audio and video gener-
ated the most exciternent, this month
we'll focus on those categories.

face) port on top-shelf models lets you
compose music with a home computer.

That's Casio's portable CK-500
(3499)—a four-octave keyboard with
12 voices and rhythms. built into an
AM/FM dual cassette boombox.,

Sight and sound aren't separate tech- oo [legarding “digital” TV. Panasonic

and Quasar joined Toshiba and
Sony with high-tech models. But
television doesn't have to be digi-
tal to be exciting. Sony's new 25-
in. Trinitron XBR ($1,200) has
the finest picture resolution

nologies anymore. At the show, nearly
every hi-fi and TV manufacturer dem-
onstrated package systems combining
television, VCR and stereo compo-
nents. If you'd rather roll your own.
there are plenty of hi-fi receivers. am-
plifiers and equalizers that let you inte- Nk you'll find outside a broadcast
grate multiple audio and video units, AV-One equal ®  studio. Zenith's 45-in. rear-projection
These hybrids incorporate a host of " sets ($2.500 to $2.B00) are twice as
controls to let you improve and e T . bright as previous models. and need no
enhance the image and sound from : more {loor space than a 25-in. con-
TV or video—thereby eliminat sole. Nor does Mitsubishi's 35-
ing the need for additional exter- in. direct-vigw TV ($3.500).
nal processors. Typical s Plo- The big news in VCRs for
neer's SX-V300 receiver (45 ‘85 is combination camera/
watts per channel, $270) and the AV-  pioneer 5X-V300 recorders. General Electric,
One equalizer from AudioSource audio/video recelver. Magnavox, Panasonic and
(£580). Regarding hybrid audiofvideo Duasar now have camcorders
source units, Sansui and Teac joined that use the standard size VHS
Pioneer in offering combination half-inch cassette. All permit
laser videodisc/digital au- 2% -hour recording on the
dio Compact Disc players go and will cost between
($1,200). And just about $1.500 and $1,800.

every TV is now ready for Meanwhile, the B-mm
stereo broadcasts. video format gained new

The buzzword ‘“digital’ Caslo’s CK- adherents in Canon. Samsung and
now applies to TV sets and 500 portable sanya. Unlike the existing 8-mm cam-
music synthesizers as well as / keyboard. corders, the new entries are two-
audio Compact Disc players piece recorder/tuner portables. priced

There were plenty of the latter in Las around $1,200.

Vegas: Maramz' CD-64 and Tech- A new home video product is

the VCP—a videocassette play-
¢ erpriced lower than VCRs with
& recording ability. They'll be
"' available from several brands
for about $200, In accessories,
the VideoCaster (Quantec Int'l,
£120) lets your VCR broadcast—
wirelessly—to several TVs at once.
Rounding out the new video fare in

nics' SL-P1 bring the cost of home
CD players down to $400. Alpine,
Mitsubishi, Sanyo and Yamaha
joined Pioneer and Sony with
in-dash CD units.

“Digital” in electronic

From top: Quantec’s wireless \i-

mmwmmum:u

mm Ploneer SYX\/300 Las Vegas, Hitachi demonstrated its
combine and control hi-fl fitmless, slectronic, still-camera sys-
and video. Play canned or tem. Images shot on a 2-in. magnetic
live thm“&% disk emerge as 3% 4-in. color photos 90
sn,"::,mﬂ mﬂr for Hita- Thermal color printer for Hita- seconds later from a thermal printer.
chi’s electronic camera., chi's new electronic camera. The system goes on sale next year. FM

Are you ready for the "condoblaster''? |
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Olds Cruisers.

cargo like a

wagon.
j people llke an Oldsmobile.

When it comes to muscling cargo, the
Olds Cruisers can handle the job with the
best of them. But what makes these wagons
so special is the way they handle people.

Take the Cutlass Cruiser—this year offer-
ing an available 3.8L multiport fuel injected
V6. With over 74 cubic feet of cargo space
with the second seat down, it offers the kind
of room you expect from a wagon.

But even better, it offers the special kind
of luxury you expect from an Oldsmobile.

Handsome interior appointments. Available
seating for eight. And thoughtful conven-
iences, like the hinged rear window that -
flips open for easy access to the cargo bay.

Olds Cruisers come in three sizes to fit
any size family. With a wide choeice of avail-
able power trains—4, 6, and 8 cylinder engines
—to answer any demand.

So when you have a load to move, move
it in a wagon that won't treat you like cargo.

A new Oldsmobile Cruiser.

There is a special feel

in any

Let's get it together. . .buckle up.




DANIEL CHARLES ROSS

DETROIT

LISTENING POST

'GM adds Saturn Corp.

When we last told you about the GM
Saturn Project (DLP, page 14, Feb. '843),
it was a "no-year' car developed to test
and implement radical new design
manufacturing and assembly tech-
niques. The prograrn has spawned Sart-
um Corp.. a new division of GM

Joining Chevrolet. Buick, Pontiac,
Oldsmobile and Cadillac as a separate
badge, Saturn marks the first new
nameplate at the automaker since
Chewvy joned GM in 1218, There will be
separate Saturn dealers and, GM prom-
ises. no Sanurns with different grilles in
Chevy or Pontac showrooms.

GM sources admit privately that the
Mazda 626 was an inspiration for the
front-drive Saturn prototype that was
shown. to the press, but stress that
production cars are at least three to four
vears away, and they could be quite
different from the prowotype (a more
aercdynamic Ford shape, not the proto-
type's J-car look. was predicted)

The prototype is powered by a 1.8-
liter all-alurninwm Four built by the lost-
foam casting process. This is GM's first
use of a linerless alloy block since the
ill-fated Vega. Mercedes and Porsche
now use such designs with success

The first Saturns will be two-door
and four-door sedans, with annual sales
volume pegged at 500,000, A sporty
hatchback. a station wagon and maybe
a minivan will join the lineup very
cquickly. Saturn is less of a car story than |
a financial thriller. It will soon have total |

| The Chewy-T

until mid-June at the earliest, and the
car will probably be sold first in the
Midwest. filling the gap between the
Suzuki-built Chevy Sprint (sold on the
West Coast) and the Isuzu-built Chevy
Spectrum (sold on the East Coast),

MNova, based on Toyota's front-drive
Sprinter., has a 1.6-liter pushrod Four
with about the same power as the
Japanese car; 100 hp at 5.600 rpm and
101 lb.-ft. of torque at 4.000 rpm {GM is
recertifying the engine for the United
Stares). This suggests a possible 30/37
city‘highway EPA mpg figure for a
Nova with its standard five-speed man-
ual; and 27/31 mpg with the optional
three-speed automartic,

The power-assisted rack-and-pinion
steering and power front-discirear- |
drum brakes are standard equipment.
Suspension bits are MacPherson struts
at all four comers, supporting a 2,105-
pound car. Overall length is 166.3 in.,
overall width is 84.4 in. and height is a
Itrir‘n 53 in., all atop an abbreviated

95.7-in. wheelbase. Price at this writing
is undecided, but best guesses put it in
the $7.000 Corolla range.

The inset picture is a spy shap of a

assets of $5 billion. making it almost as
large as the Chrysler Corp.!

As far as exciting automotive hard-
ware goes, don't expect miracles of the
Saturn. GM's J-bodies once received
the same “import-fighter'' hoopla.

Import-fighting intent is obwvious in both the
exterior and Interior design of the Saturm |
prototype. Ignition switch Is between front
seats & [a Saab.

Chevy Nova unwrapped

After much controversy and significant

preparation—and while a Chrysler law-

suit hangs fire in the antitrust courts—

GM/Toyota's joint venture, New United (Please turn to page 20}

Motor Manufacturing Inc. (NUMMI) e g

took the wraps off its Nova four-door - : \ e

notchback Sedan
Nova won't see

showroom floors

Nova shown to
the press Is a -gdoor sedan with
trunk [abowve]. Spy shot | ]
shows hatchback due mhn?l:ltr.
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Come up fo Kool

T &

Kool gives *,rau exfrc: coolness
for the most refreshing sensation in smoking.

A sensation beyond the ordinary.

© 190 BAYW T Go

Warning: The Surgeon General Has Determined

That Cigarette Smoking |s Dangerous to Your Health Wit Ko, 11 .t 31 N

g, 17 mg. “rar”, 1.1 mo. nicoting
av. per cigareue, FIC Repon Mar. B4,




DETROIT LISTENING POST
(Continued from page 18)

stock Toyota Sprinter hatchback at a
Detroit gas station, complete with an
embarrassed GM test engineer
hunched at the wheel. Except for the
bow-tie grille and U.5. headlights. this
is pretty close o the five-door Nova due
here in the Fall

Chrysler/Maser out

We hear rumblings that Chrysier Chair-
man Lee lacocca was outvoted regard-
ing his perscnal desire for a two-seal
sports car project with Maserati (see

 Gumout’ Jet Spray is America’s
best-selling carb cleaner, num-
ber ane with do-it-yourselfers
and professionals alike., 1

Cleans instantly, on contact— ™%

carburetor throats, barrels,
ports, jets, linkages and
mare,

% : o
o .

: %
\ . P 0
q -~ : - %

A Quality Product of the Pernzoil Comgany: @

You just put your fmger oni

€

_..._-..-.-#..1

Detroit's European Connection, page
83, Jan. ‘85). Rumors are that Highland
Park will now develop its own sports
platform, possibly to debut as a con-
vertible. maybe with the superperfor-
mance twin-cam engine Chrysler's said
10 be working up.

Cadillac Allanté

Cadillac’s two-seat convertible project,
code-named Callisto, is the subject of
official birth announcement cards,
which were mailed out after our Euro-
pean Connection story hit the news-
stands. The car's official moniker: the
1987 Cadillac Allanté.

Nothing cleans faster, better or :
more professionally than Gumout

Jet Spray. Available in 5 oz.,
130z, and new 19 0z sizes.

GET YOUR HANDS
ON SOME.

| Lyndhurst, N.J, 07071

Ear to the ground

Class action 1, GM 0: General Motors
has discontinued all passenger-car die-
sels. The General's gil-burners hence-
forth will go only in light trucks.

Inflation defeated: According to the
American Automobile Assn., driving
and car ownership costs for operating
an ‘84 car 15000 miles went up only
three-tenths of a penny, 10 23.2 cents
per mile in 1984, The average ranged
from a low of 22.7 cents in the Great
Lakes area to a high of 23.6 cents in
New England.

Bacteria cafeteria: Researchers at the
Bowling Green, Ky., Corvette plant are
testing Pseudomonas Faucimobilus on
paint solvents in a tank of sand called
the “Bacteria Cafeteria.” The test is to
determine whether the bugs can be
used o one day break down the plant’s
hydrocarbon emissions.

R-25 killed: Too bad, too. You may
have seen our item on the Renault R-25
{DLP. page 32 Nov. ‘B4) and the car

AMC President Jose Dedeurwaerder shows

‘86 Jeep Commanche minipickup | DLF. page
42, Oct. "B4). Intro date: Fall '85.

itsalf in auto shows this year, but for
now, AMC says it has decided not o
import the potent competitor to BMW
and Mercedes-Benz,

Short drives: The Plvmouth Duster
2.2 is pegged at Chrysler as an econo-
my car with spunk. and damed if it
isn't! Good driveability and peppy per-
formance offset a 1otal absence of head-
room for six-footers.

At the same time PM's Auto Dept. in
New York was starting a long-term test
on the new Cornvette (see page 58), |
had a chance to drive one on the street
and wished ] lived in California. It's real
bad in the snow, ideally a car garaged
in winter. Otherwise, ir's the best
"Vette since the 1966 427-cu.-in, mon-
ster. Very tght, and very fast. The
unique "4+ 3" manual, with overdrive
electrically engaged in the top three
gears, Is an innovation that we hope
spreads to the 228 and Trans Am.

We get letters dept: Sharp-eyed
reader William M. Hannon of Lookout
Mountain, Tenn., wrote about the adhe-
sive we mentioned in our July "84 issue
{How To Customize The New Minivans.
page 88). The correct name of the
substance is Sikaflex. [t's available from
the Sika Corp., Industrial Products Div..
M
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introducing
The Ultimate Weapon

Against
Athlete’s Foot

FootWorl

TOLNAFTATE 1% ATHLETE'S FOOT REMEDY

There's nothing like new FootWork. It's
a great new way to get fast, effective
relief from the agony of athlete’s foot.

Nothing stronger or faster
FOOTWORK kills athlete’s foot fungus on
contact and brings rapid relief from itching and
burning.

Prevenits and cures
Regular use of FOOTWORK means you may
never be bothered by athlete’s foot again!
Doctor recommended

FOOTWORK is made with the highest
concentration of the antifungal ingredient
doctors recommend most.

4 convenient ways to get relief
FOOTWORK is available in powder,; aerosol
powder, cream and liquid.

New FOOTWORK...there's no
strongen, more effective way to prevent
and cure athlete’s foot without a

DDNEMMH: Please e sum 'ﬂ'mwmq;\uu yuu medesm have not
A S 3
mum.- Fur Wi:jﬁ'c?; mﬂnﬂwmm 1o
Ledrle Refund . PO, Box 1177, Clinton. lowa 52734, Coupon is
void where taxed. prohibited or restricted by law. Cash value 1100
dam.wmbhm.mmmhmmﬂc.w
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41294 203427
© 1984, Lederle Laharatories, 8145 |_~_25¢ :-m?udutun-cmn mmulrim 25¢J'




CLINIC

APPLIANCE

Squeaking belts

We have a 3-year-old Maytag washer,
modal No. A2085, seral No
408257EG, with a suds saver. Since
we've had the machine, there is a loud
squeaking noise when the water emp-
ties from the machine into the sink. The
noise doasnt ocour when the suds saver
pumps the water from the sink into the
machine. We changed the balts, which
took care of the noise for a few months.
The noise doesn't affect the washing
operation, but it keeps my son awake,
since the laundry room is just below his
bedroom. Can you help?—Jo Behm,
Rosevills, Minn.

The squeaking noise may be due to
an impropetly adjusted belt, a glazed
motor pulley or possibly a motor mount
base that needs lubrication. To check
the motor base. unplug the machine
and take off the front panel. Remove
the two Phillips-head screws at the
base of the panel and swing the panel
out from the bottom to disengage the
retaining clips at the top.

The motor and motor base are on
your left. You will notice that the motor
slides along the base on four plastic
wheels and is held in position by two
tension springs. The wheels must roll
freely in the base. To check this, push
the motor toward the rear of the wash-
er then let it go, It should slide back by
itself. If it sticks in the rear position or
doesn't return smoothly, clean and lu-
bricate the base and wheels.

Maytag recommends either Poly-
Lube, part No. 2-4314, which is a liquid
silicone oil, or Poly-Grease, part No. 2-
3959. Both are available at any Maytag
parts distributor. As a simpler fix, try a
silicone spray to lubricate the wheels
and track.

If the motor moves freely in its base,

= | . |2
fﬁhll-_ ‘f

Washer motor rodls In Its base on wheels and

Is held In position by terslon springs. To
adjust water-pump beit. loosen adjustment
screws and move water pump.

the next thing to check is the water-
pump belt tension. To do this, pull the
motor forward so both belts are tight
Then. reach undemeath the machine,
grasp the water-pump belt in the mid-
dle and squeeze the two sides together.
There should be approximately 's-in.
free play between the inner surfaces of
the belt before the motor begins 1o
move in its base. If you can squeeze the
belt together and get no movement of
the motor, the belt is out of adjustment.

To adjust the belt tension. tilt the
washer to its back. Loosen the three
screws that hold the pump to the base
of the washer, then move the pump to
get the 's-in. free play in the belt

The last item to check is the motor
drive pulley., It may have become
glazed due to belt slipping. Try sanding
off the black accumulation from the
pulley using fine emery paper.

Nonstop refrigerator

I own a CIV-143P Frigidaire refrigera-
tor, serial No. 11A30876. This modal
has the freezer compartment at the
bottom, My problem is the unit never
shuts offf | replaced the thermostat,
located in the top half, but to no avail
Temperatures in the bottom half drop to
about —30°, but temperatures in the top
half remain in the +40° range. The
evaporator coil does not get cold. Con-
sidering its age—29 years—do you
think the refrigerator is worth fixing? If

so0, what's the solution?—Willard Ne-
vinger, Williamsvills, N.Y.

It sounds like you have a refrigera-
tion sealed-system problem. Either you
have a shortage of refrigerant or an
obstruction blocking the proper flow of
refrigerant from circulating through the
system

Repairing the sealed system is a
major oparation, involving a big expen-
diture for labor. Considering your ra-
frigerator's age, it might be wise to
invest in a new one.

Lamps cause radio static

I have a pair of Sears table lamps with
touch-on switches; touch any metal part
of the fixture and it will tum on. The
problem is that they are raising havoc
with my AM radios, both battery and
electric, causing static thar makes them
unusable.

Sears told me to check with a TV
repairman for a filtar. I talked to several
and they said the noise is being pulled
through the antenna and there is no
filter to correct this. Do you know of any
solution to this problem?—EKeith M.
Troyer, Continental, Ohio

Sears has recently marketed a filter
for these wuch-on lamps that is de-
signed to eliminate the static your AM
radios are picking up. The filter is stock
No. 74006,

This piece of equipmeant can be ob-
tained free of charge by mail-order or
from any large Sears retail store. Stop
by the table-lighting section and tell a
salesperson you are having a problem
with your touch-on lamp and that you
want the static filter,

You can also receive the static filter
by telephoning toll free 1-800-B58-
4280 outside California. or 1-714-549-
0958 in California. ™

SERVICE TP

How many times have you gone Lo use
your dishwasher and found the deter-
geni Jumpy? Dishwasher detergent
readily absorbs moisture from the air
and this causes lumps. If the lumps are
soft and small enough to dissolve, the
detergent can be used but you may
notice 8 decreass in cleaning sffective-
ness. The best thing to do is throw it
out and buy a new boot.

Stare detergent in a cool dry place.
Keeping it under the sink is not advis-
able beczuse it's usually too warm and
moist there. After sach use, be sure the
pouring spout’ is closed.

If the detergent box has no spout, be
careful tearing the moisture-protective
covering whan opaning the box so you
can reseal it. Most detergents have a
relatively short shelf-life, so it's best
not to stock up; you should buy just one
box at a tima.

If you have a problem with any applisnce. send pour |
question, along with the modsl and senal numbers. o |
Appllance Clinic. Popular Mechanics 224 West 57th |
St New York. NY. 10018, Sarry. but letters cannat
be answened individually. Problems of wide interest
will be discussed in this cofwmn,

i
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There's nothing like a1 day on
the: water to help you forget your
troubles. But an unreliable outheoard
can quickly gve you new problems
Lo worry about.

That's why vou should be run-

mng a Mariner.

Marner Outboards from 4 o
200 horsepower have C1D igmition
for quick, relable starting, And o
mike sure they keep nunning, we
buld them wath rugeed lower umts

WE

and wtermal components that under-
v the ndustry’s toughest estng,
SO you can spend your frec tine on
the water, not u the repeir shop.

A Marmer wall also squeeze
the most out of every drop of fuel.
And with aptional Power Trim, vou
won't fined o comparable outhoard
that can snap a sker out of the
watter more quickly.

This yesr, we even nade it
easier to buy a Manner-powered

hoat with our exclusive
MMAC financing option, |5

Sees your destder Tor acal; |hr}_1
showing: our complete ine, or
write Marmer, 1939 Poneer Ko,
Fond du L, Wisconsin 5149485, And
finel out more about te outhoards
that take: pleasure serwnsly.

N MBRINER

{OUTBOARDS
BETTER IN THE LONG RUN.




1. Full-size interior with enough room
to seat six full-size adults.

2. Reclining front seats with finely
woven cloth seating surfaces,

3. Luxurious, deep cut-pile carpeting.

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

5. An electric 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. It's so roomy that no
car sold 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,

. 5.0 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,

i. New gas-filled shock absorbers for

the smoothest riding LTD Crown
Victoria to date.




contents.

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 you'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. Optional power windows with a
lock-out switch for added
convenience.

20. Available automatic climate control
to keep your environment as you
like it.

21. Optional 6-way power seat adjust-
ments for the most comfortable
scating 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're
driving one of the most luxurious
Fords ever built,

Have you driven a Ford... lately?




NEW
“NOW

i Electronic whole-house air cleaner

The Comfort Glow electronic whole-house air
cleaner is a highly efficient, maintenance-free
air filtering unit for forced-air furnaces and
central air-conditioning systems
All you have to do is remove the 1-in
| disposable filter, install the collector cell and
plug the solid-state power module into a stan-
dard 110-volt electrical outlet. The collecior
traps up to 99 percent of lint, pollen and. other
airborme particles, according to the manufac-
turer. Disposable filters trap about five percent
of these particles. The air cleaner operates 24
hours a day and uses less electricity than a 15-

A thinking tape
Calcutape combines a 16-fi. tape mea- |
sure and a calculator in a single com-
pact unit. Besides performing all the |
functions of a standard calculator, the
Calcutape can convert English mea- |
surements to metric, diameter o cir-
cumference, Fahrenheit to Celsius, gal- |
lons to liters. and much more, It also |
has a pythagorean program for deter-
mining a triangle's hypotenuse.

The battery operated Calcutape can |
be purchased at most Sears stores for
about $60. For more information. con-

tact Keson Indus-
tries, Box 394,

wartt light bulb.
The Comfort Glow whole-house air cleaner is

available at hardware stores and home centers 5 South 475
for under $200. For further information, you Frontenace Rd.,
should contact Marketing Dept.. AMCA Inter- . hole b Naperville, T1L.
national, 2701 Industrial Dr.. Bowling Green, Em :' & m,:':mm B0540.

Ken, 42101.

cell and a plug-in power module,

No-hands faucet |

The Optima electronic faucet turns on
water flow automatically when hands
are placed under nozzle. This bit of
magic occurs when an infrared light
beam, emitted by a sensor on the
nozzle, is broken. Remove your hands
and the water stops. A mixer lets you
regulate water temperature. [t comes
with a 24-volt rransformer that is wired
o a 110/120-v. power supply. The
kitchen faucet costs about $325. A
lavatory model is about $350. Contact
Sloan Valve Co., 10500 Seymour Ave.,
Franklin Park. Ill. 80131. ™

2 A
Remove the existing disposable fliter [left] and install the collector cell jcenter]. Then,
plug the solid-state power module Into a standard 110-volt electrical outlet (right)

Do-it-yoursell staining and finishing
has been given a boost by the Wagner
# M. B £ 1, Fine Finish Series 50 airless sprayer.
This sprayer is designed specifically for
applying thin-bodied paints and finish-
es such as vamish. shellac. lacquer,
stains and polyurethans varmish. It also
sprays auto body primers and paints,

The Series 50 sprayer is available at
hardware stores and home centers for
about $45. For a free furniture-spraying
manual (Form No. O501088) or auto-
painting manual (No. 05010898), write
directly to the Wagner Corp.. Litera-
ture-FM, 1770 Fernbrook La., Minne-
apolis. Minn. 55441,

i
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“MY OTHER CAR ISA KUBOTA?

Bob Sollima’s appreciation of great engineering doesn’t
stop with the car he drives. That’s why a Kubota diesel tractor
is parked in his garage, right next to the Rolls.

‘logether, Bob and his Kubota maintain a sprawling five-
acre equestrian estate in California. Much of the terrain is laced
with riding trails. In Bob’s own words, the Kubota’s compact size
and 4-wheel drive are “indispensable for navigating the narrow
trails with ease”

The hydrostatic transmission on his B-Series model is
another “very useful” feature for loader-scraper jobs. Clearing
brush. Cutting new trails. Repairing storm-damaged trails.
Working around the corrals and horse stalls.

Just as important 1s “muscle power.” Bob says his Kubota’s

“a real back-saver for hauling everything from bales of hay and
bags of fertilizer to flats of flowers”

And with 10,000 square feet of newlawn, Bobcan alsoadd
mowing to his chores. Thmkmg aboutit,its ZFKUBOTA
surpnmng he finds nme to enjoy his other car. Nothing like it on earth

> 1985 Kubota Tractor Corpontion, FO. Bax 7000, Compton, CA 9032

D '



MORT SCHULTZ

CAR
CLINIC

Any which way but loose

Bafore I take my 1982 Oldsmobile Firenza to the shop, I'd like to know what to
expect. The problem is a knock coming from the front of the 1.8-liter angine. The
car is no longer covered by warranty.—Jim Lacey, Rochester, Minn.

Although an engine knock could mean big trouble, in your case I'm pretty sure it's
small potatoes. You see, a number of 1.8-liter engines in 1982 GM J-body cars
have had a tendency to knock. because the timing belt was installed too loosely
.-and slaps against the timing belt front cover. Belt tension specs were revised later

in the production run, but there are still many 1.8-liter engines like yours.
What you have to do is take off the front cover and remove the belt. Inspect the
roots of the cogs for cracks, because in running loosely the belt may have been
damaged. If so, replace it. If you install a new belt, adjust belt tension to 40 ft.-Ib.
Make adjustnents with the engine cold using a belt tension gauge, such as Kent-
Moore tool J-26486, for accuracy. Don't knock the cam out of time!

Escort service

A frisnd of mine has a 1881 Ford Escort
that has been drven about 30,000
miles. Tires have never been rotated.
Both rear tires are practically bald. Both
front tires look brand new. The Ford
dealer says the front end probably is out
of alignment and is causing the condi-
tion. Can this be true?—George Helm,
Manteno, Il

No. Front-end misalignment doesn't
seriously affect the rear, or vice versa,
What may be throwing the dealer off
base is the fact that the shop manual
says the rear end is adjusted at the
factory. However, this doesn’t mean it
couldn’t have been misadjusted at the
factory and should not be readjusted
before new tires are installed.

Bring the car to a shop that has
modern electronic four-wheel align-
ment equipment. If a mechanic makes
the adjustment using old-style two-
wheel equipment and isnt absolutely
precise, settings won't be accurate.

To adjust rear toe. scribe a vertical
mark on the te rod front bracket at the
bolt-head centerline to provide a refer-
ence point. Loosen the tie rod-to-body
bolt and slide the te rod in the slot—
toward the front of the car to increase
toe-in or toward the rear to increase
toe-out. Torque the tie rod-to-body baolt
80-100 fr.-lh.

Chrysler TSBs, ad nauseum

Chrysler's done it to us again, folks, It
all started last July (Car Clinic. page
18), when I reported what [ was told by
someone at Chrysler that technical ser-
vice bulletins (TSBs) were available in
book form. Wrong!

Then. in December (Car Clinic, page
page 20), 1 was told by someone else at

Chrysler that you could write to the
company and ask if there was a TSB
dealing with your problem. Wrong!

Now it seems the only way to take
advantage of Chrysler's “generous”
TSB-to-consumers program is to re-
quest a specific TSB., assuming you
know which TSB number to ask for. But
if you know that, why bother? You can
tell your dealer the number and have
him fix your trouble. Catch 22!

S0, GM remains the only company
with a workable TSB program. Call
their twll-free number (1-B0D0-551-
4123) and you'll get ordering info.

P CAR CARE

nothing halped,
Lemont, Ol "1 was really lost until I
decided to try and localize the condition.”

To do this, Ted drove his car and had a
friend follow in another car. When the
vibration started, Ted signalad his friend
to give the car a once-over. He saw the rear
ond bouncing up and down.

“An investigation showed that lower
ends of the rear shock absorbers were
loose,” Ted says. "Mounting holes in the
brackets had enlarged so much that baolts
which were supposed to hold the shocks
firmly wers slipping (see illustration). The
problem was fixed and vibration eliminat-
&d by welding flat washers on brackets
over the holes and installing new shocks. "

Hail of a problem

Hail dented the hood, roof and trunk lid
of my car, and I'd like to know if what |
was told is true—that applying dry ice
to dented areas after the car sits in the
sun will cause them to pop out—R.W.
Broadstons, Grand Island, Neb.

I don't know, and [ haven’t found a
body and fender guy who can vouch for
that remedy. But, you have nothing to
lose by trying.

If the trick doesn’t work and dents
can be reached from behind, they can
usually be hammered out If this
doesn’t work, the area will have to be
sanded to bare metal, leveled with
body filler and glaze. then sanded.
primed and repainted. A dent deeper
than s inch or so usually has to be
drilled and pulled before the repair can
be made.

Head pressure headache
The 2.5-liter fuel-injected engine in my
1982 Buick Skylark drops dead in hot
weather when the air conditioner is on,
and not one GM dealer has been able to
tell me why. It happens after the car's
bean driven about 25 miles. I can be
waiting for a light to change or on the
{Please tum to page 30)
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CAR CLINIC
{Continued from page Z8)

move—it doesn 't matter. Poof, off goes
the engine.

It restarts soon aftar, but the trouble
repeaats jtself for the rest of the day.
Whean the weather is cool, the car runs
like a dream. Can you explain why this
is happening?—John Karakitses, New
Port Richey, Fla.

If the car dies only when your foot Is
off the throttle, it's possible that the idle
air control system is malfunctioning.
Have your mechanic check 1o make
sure that it kicks up engine idle speed
when the a/c cycles on

Howewver, if the engine diss with tha
throttle open, it's probably due o ex-
cessive a/c head pressure. Head pres-
sure is the pressure of refrigerant as it's
being discharged from the compressor.

cool the air-conditioning Condenser, s0
pressure won't get too high.

If the fan isn't working. head pres-
sure will exceed normal limits. This
causes the compressor o overwork and

DO YOU HAVE A CAR PROBLEM?

Just ask Mort about it Send four guestion o the

Car Clinic. Popular Mpchanics. 224 West 57th 5t
Mew York NY 1009 Whie letters cannot be
answered individually, protlems thar are of gevieral
anterest wall bBe déscerssed @ the cofurmn

The engine cooling fan is supposed to |

Cheap shot

There are tools you can buy to disconnect
wire terminals from locks in plastic con-
nectors. However, Ernie Spencer of Butte,
Maont., suggests that you try an old metal

need mMore power L0 run—power it gets
from the engine. Since there isn't am-
ple power for both the air conditioner
and engine 1o operate. the engine stalls.

I suggest you have the engine cool-
ing fan circuit and fan motor tested.
Look especially for a bad ground, a
short or a faulty relay.

If this doesn't pan out, the condenser
should be checked for fin blockage and
the compressar should be checked for
internal problems.

ball-point refill instead. It's just the right
thickness and shape to insert into a con-
nector 50 you can depress the tab that locks
the wire in place.

Rest period
Can [ address readers who own Dodge
Ramcharger pickups?

I spent a small fortune trying to
repair a hesitation problem with the
360-cu.-in. engine in my 1978 model.
The solution is to remove the intake
manifold, clean the crossover ports,

which build up carbon, replace the |

gaskets and reinstall the manifold. The
truck now runs like a charm.—Jim

Fessao, Shaumburg, III.

YOU ALWAYS GET THERE FASTER BYAIR.
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Before that list gets any longer, l_:{
Power Pal®, the first truly portable
home air compressor. Only 20 Ibs. With
a % hp motor that pumps nut 2.0 cubic
feet per minute and up to 100 psi. it
even comes with its own B-piece tool kit.

i

. PutPower Pal rlﬁhtat the top of your

list. And make short work of it.
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LIGHTEN YOUR WORK LOAD.

Clamp Light™ Task Light. When you can’t get a
Lflp on "F-'hdl you have tudu let Black & Decker's

._] a ravE
end s hand. g BLAGKE,DEGKER

*Wail’ of a problem
I have a 1983 Ford Ranger with a 2.8-liter V& engine and
five-speed transmission. After only 8,000 miles, the trans-
mission developed a whino. The dealer installad a new
transmission. This one, too, started whining after 7,500
miles. What's going on?—Kit Birmingham, Big Pine, Calif.

The dealer is looking in the wrong place. The noise
probably is coming from the clutch—not the transmission.
It could be caused by the clutch release bearing, if it has
cocked and is rubbing.

When the first transmission was replaced, the bearing
was probably set straight, but unless it's aligned using a
special alignment tool (Ford part No. T75L-6392A). it goes
off kilter again.

The dealer must check the clutch and pilot bushing bore
to make sure they fall within specifications. Face runout of
the clutch housing must not exceed .010 in.; bore runout
must not exceed .015 in. If runout dimensions are within
these tolerances, the bearing should be aligned using the
special tool. If not, a new clutch housing will have to be
installed, or the old housing will have to be aligned using
shims and/or offset dowel pins

Chokes in the clutch
My 15884 Toyota Tercel four-wheel-drive wagon vibrates,
shudders, chatters—call it what you will—as I clutch and
declutch at slow speeds (stop-and-go driving, parking,
backing up or downshifting at 25 mph or less). It happens in
both 4wd and front-wheel-drive modes. The Toyota service
department swears the clutch is within specs. Four at-
tempts to fix the trouble have failed. The vehicle has been
driven 8000 miles, and the problem’s bean with me since
day one.—John Bowdsen, Carson City, Nev.

There’'s no reason o doubt the service department,
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because there is no known mechanical repair that will get
rid of this condition, which is common to your model
vehicle, Bucking occurs because the engine loads up too
much when clutching and declutching are done at reduced
engine speeds. You can verify what I'm saying by increas-
ing engine speed to around 1,200 rpm as you work the
clutch. I bet you'll get no chatter. Incidentally, the condition
won't cause damage. If it's annoying, get into the habit of
increasing engine speed as you shift. m

SERVICE TIPS

B An engine surge under light acceleration when the 2.2-liter
engine of a 1984 Voyager is warmed up can be eliminated with
a different purge orifice (part No. 4275588) in the purge hose
connecting the canister to the base of the carburetor,

B A new valve stem oil seal (part No. 890180284) is available to
stem oil loss on 1982-84 GM 1.8-liter engines. Regarding this
engine, there is confusion about the correct oil fill level. The
1982 and 1983 engines take three gquarts, with or without a
change of fiter. The 1984 engine takes four quans, with or
without a change of filter

B A tapping noise from the engine compartment of a 1884 Ford
Broneo II or Ranger, especially noticeable in cold weather, may
be made by the EGR sclenoid. Try a new solencid (part No.
E3TZ-9D474-G).

B A vibration or rumble from the transmission of a 1884
Accord or Prelude while driving in fourth gear between 32 and
42 mph with the torque converter lockup clutch engaged is
reason to bring your car to a Honda dealer. Have him replace
the torque converter with one carrying Honde part No. 26000-
PC-306. TSE 84-064 gives the details.

B Buzzing from the air-conditoning outlets of a 1985 Buick
Electra or Park Avanue when the system is on high blower
speed can be eliminated by removing the vane running across
the center outlet area, behind the louvers. The procedure is
outlined in TSB 85-1-1.

THE LIGHT YOU PUT OUT
WHEN IT’S DARK.

AreaLiter~Portable Light. The bright way to
improve vour nightlife is with Black & Decker’s
AreaLiter™ Fluorescent Portable Light. The
rechargeable light that's always ready to light
up the great outdoors.




Introducing Safari from GMC. it's
the van that's new-size outside,
you-size inside. Its personality

is your personality!

Safari’'s roomy interior lets you

carry eight passengers (with
optional seating) orup to 151

luxurious options you expect

from the folks who specialize in

GM

Bcu
ft of cargo. Even tow up to 5,000 lbs,
properly equipped. So Safari's always
ready to go fish with you. Antique
with you. Whatever you want to do,
our new van will eagerly do, too. And
Safari's sleek new size lets you slip
easily through traffic or slide into a
parking space, garage or car wash.
And because Safari’s a GMC, it offers all the

yourself.

trucks you can live with. 50 you can dress up your
Safari with plush interiors. Power
windows and door locks. Air
conditioning units for front
and rear passengers. Add
the powerful Vortec
engine, the biggest V-6
available in a van.
Express yourself in a Safari
from GMC. It's new. It's you.
With more uses, more com-
fort, more fun than any new-
size van yet. Look up your
nearest GMC dealer in the
Yellow Pages, under “Trucks.”
Then buckle up and head for a
look at Safari. See how fast you'll
say, "This GMC is me!”
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Oil analyzer stretches changes

If you're the type to spend a little more
for a premium-grade motor oil, you can

| recover some of the outlay by safely

squeezing additional miles between
changes. Kent-Moore's Qil Condition
Monitor runs a pricey $434. but your
fleet of family haulers or business vehi-
cles may justify the investment.

This instrument keeps you informed
about the lubricating quality of engine
or transmission oil by measuring the

lubricant’s electrical insulating proper-
ties. First, measure a fresh sample
when you change it and note the meter
reading. Recheck the oil occasionally by
dripping a small sample from the dip-
stick into the sample well. When the
meter readings reflect a change, the oil
has become contaminated. The Oil
Condition Monitor comes from Kent-
Moore Automotive. 29784 Little Mack,
Roseville, Mich. 48066 —N.5.M.

[

Monitor evaluates the oll's lubricating abllity by reading change in electrical resistance,

Stud service

Every time | have 1o snug up an
exhaust system connection. | cross
my fingers and hope that the manifold
studs will hold.

Clamp will replace broken man'fold studs.

Corrosion caused by all the heat
makes them snap easily, and they're a
bear to reach. so drilling out and
replacing them is almost impossible,
as | found on a Honda.

Clamp-A-5tud makes a solid, per-
manent repair in minutes and is avail-
able in several sizes so that they will
work in most applications. At approxi- |
mately %15 weach, the clamps are
much cheaper than replacing an en-
tire manifold. Order Clamp-A-Stud di- |
rectly from the manufacturer by writ- |
ing to In-Mech Industries, Box 5098,
Tahoe City, Calif. 85730.—W.H.

Computer decoder

Until 1 found cut about this trouble-code
reader. | thought that computerized cars
required expensive diagnostic equip-
ment for trouble shooting. This
$17.98 wrouble-code reader does the

LED indicator blinks to read trouble codes.

| job handily with a blinking LED that is
mounted on a three-way terminal box.
You simply plug it in and the LED will
flash to give you the mouble-code number,

A double flash, pause, then a triple

flash tells you the code is number 23,
for example. By referring to the shop
manual "trouble trees.” the code will
tell you exactly what is wrong with
either the control boxes or their con-
necting wires.

The trouble-code reader can be
purchased at automobile supply
stores and is avajlable directly from
Thexton Manufacturing Co., 7685
Parklawn Ave., Box 35008, Minneapo-
lis, Minn. 55435.—Angus Laidlaw

Tester with options
A new electrical checker that looks
like a test lamp will also perform the
functions of jumper wires.

In order to see if there's power at a
terminal, connect the checker's leads
to the battery and click the switch to
its center position. If the lamp lights.
there's juice. If you want to apply

Versatile tester can abso apply 12-v. power.

power to see if an accessory works,
flip the switch to the power position, |
Listing for $28, the electrical checker
is made by Thexton Manufacturing
Co.. Box 35008, Minneapolis, Minn,
55435.—Pete Warren

—
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Bleeding the brakes to purge alr from
the hydraulic system must be done with
the bleeder hose submerged In brake fuid.
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brakes are applhed could be the

brake-system malfunction




BLEEDER CALIPER
SCREW —& HOUSING

Most often this is caused by the brake
on one side of the car becoming less
effective than the one on the other side.

It's sometimes wugh to determine
whether a pulling problem is caused by
the front or rear brakes. Of course,
unequal effectiveness of the front
brakes causes a more violent pull than
the same problem in the rear. As a
general guideline, we can say that a
pull which moves the car violently and
yanks against the steering wheel is
probably due to a front brake problem.
A pull that is more of a drift, and does
not tug on the steering wheel, is proba-
bly the result of a rear brake problem.

If you suspect that a pull is being
caused by a disc brake, chock the rear
wheels, jack up the car and support it
on sturdy stands. Remove both front
wheels and examine the calipers and
discs for obvious signs of rouble. Look
for a brake fluid leak or a loose caliper
or caliper mounting bracket. Most disc
brake calipers are designed to slide in
and out on pins or machined guides.
However a caliper should not be free to
wobble in any other direction.

If everything appears 1o be in order,
you'll have to remove the caliper to
check the pads and caliper itself. Many
calipers are retained by threaded pins
on which they slide (Fig. 1). Others are
retained on machined quides by a key
and setscrew. Refer to your repair
manual for specific removal directions
if you're not already familiar with your
vehicle's brakes.

Examine the pads. If they're contam-
inated with grease or brake fluid, their
effectiveness is reduced and you've
found the immediate cause. It will also
be necessary to repair the grease seal
or caliper leak that caused the contami-
nation before you replace the pads on
both sides of the car.

Replace a leaking caliper with a new
or rebuilt unit, or rebuild the old caliper
yourself. If the caliper piston and bore

L

L thriur.lllﬁu are allowed
and
mmmm um lecating

are not scored or otherwise damaged,
the caliper can be restored to working
order by replacing its seal and dust
boot. Check your manual for specific
step-by-step instructions.

If you find that the caliper piston is
stuck in its bore, the caliper should be
replaced. as the contaminants that
caused it to stick have most likely
damaged the piston and caliper bore.

If you have to replace the pads on
one side of the vehicle. do the same on
the other side so braking will be equal.

If a drum brake problem seems to be
the cause of the problem, back off the
adjusting screw star wheel. Use a brake
adjusting tool inserted in the adjuster
access slot, which is located either in

BACKMNG

PATE | ADAUSTER
A

LEVER

11
A

BRAKE
DR

SCREVWDRNER
L

AL RISTING
TOOH Y,

Uster

the drum itself or in the backing plate |
(Fig. 2). On vehicles with the adjuster |
slot in the backing plate, you may have |
to hold the adjuster lever away from |
the star wheel with a screwdriver while |
you turn the wheel with the adjusting
tool. If the access hole is in the drum, |
use a small hook to pull the adjuster
away from the wheel For cars
equipped with other types of adjusting |
mechanisms, check your manual,

Once the adjusters have been backed
off. remove the drums and check for
incorrect or distorted shoes, damaged
lining. grease or brake fluid on the
lining. or a Ioose or damaged brake
backing plate. [

If shoes, lining and backing plates
look okay, check the wheel cylinders for
leaks (Fig. 3). Then. examine the
drums. Look for hard spots or an out-of-
round condition that prevents full shoe
contact. Hard spots will show up as |
spotty wear. An out-of-round condition |
may cause wear on one side of the |
drum only. But in less serious cases,
remachining of the drum may be the
only way to confirm whether an out-of-
round condition exists.

If the drums have hard spots. they
must be replaced. Drums that are
slightly out of round can sometimes be
remachined, but you might wind up
with an imbalanced condition. Repium-
ment is your best bet.

Again, if you replace the lining on
one side of the car. you must do the
same on the other side, or you may end
up with a more severe pull than you
had in the first place.

If a brake pull problem defies solu-
tion. try replacing the brake hoses. A
brake hose that is damaged internally
can delay hydraulic pressure buildup at
one wheel cylinder or caliper (Fig. 4).

Once you've replaced the hose it will
be necessary to bleed air from the
brake hydraulic system. See the Pedal |
Pump Up section of this article.
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Pulsating brake pedal

A brake pedal that pulsates when
applied indicates a brake rotor. brake
drum or wheel bearing problem. Steer-
ing-wheel vibration at highway speeds
may also be a symptom of this type of

| problem.

On cars with drum brakes, the prob-

| lem can be due to a bent rear axle, a

distorted drum or a bad wheel bearing.

To eliminate the possibility of a bent
axle on rear-drum, rear-drive cars,
have someone observe the wheels
while you drive the car. If a rear wheel
wobbles, the axle is probably bent.

A rear wheel bearing that is bad
enough 1o cause pulsation of the pedal
would also be abnormally noisy.

If both bearings and axles appear to
be okay, back off the adjusters as de-
scribed above and remove the drums.
Have the drums resurfaced at an auto
parts store or machine shop that is
equipped with a brake lathe. If one
drum or the other is distorted seriously,
the machinist won't be able to resur-
face it and it will be have to replaced,

Check front wheel bearings by tug-
ging on the top and bottom of the freely
hanging wheel before you remove it,

| Noticeable looseness indicates either a

wheel-bearing problem or ball-joint
rouble. Loose ball joints will not cause
a pedal pulsation. If the bearings are
ckay, have the drums resurfaced or, if
necessary. replace them.

R AKE
f.-’ HOISE

SPRING

CupP

Cup
EXPANDER

!

Pedal pulsations are even maore com-

mon on cars with disc brakes. Remove |

the wheels and check the discs for
lateral runout by mounting a dial indi-
cator perpendicular to the disc. A mag-
netic base offers the easiest method of
mounting, Measure runout 1 in. from
the edge of the disc and on both sides of
the disc (Fig. 5).

Specs vary somewhat, but for most
discs. runout should not exceed 0.005
in. when the disc is rotated one full
revolution. If it does exceed manufac-

disc. remove it and check
hub runout (on cars
where the hub and disc Y

are separate units).
Generally. hub run-

out should be less -
than 0.002 in. If hub

runout is in excess of the
manufacturer’s tolerance, re-
place the hub.

your index mark positioned 180° from
its previous location. Check disc runout
again. If it's not within specs. replace or
refinish the disc as necessary.

If lateral runout is okay, check the
disc for thickness variation by taking
micrometer readings at 12 equidistant
paints. 1 in. from the edge {(Fig. 6).
Compare your figures to the manufac-
| turer's spacs. In most cases. thickness

DAMAGED BRAKE
HOSE INMER
LIMING
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& Internally damaged brake hose can restrict
pressure to one brake, cause pulling.

turer's specs. mark the position of the

If hub runout is within spec. but disc |
runout is not, try installing the disc with |

variation must be less than 0.0005 in.
{fone-half thousandth of an inch.) If a
disc is not within specs, it must be
refinished or replaced.

Some manufacturers, most notably
Honda, insist that rotors must be refin-
ished on the car. using special equip-
ment designed for the job. If this proce-
dure is recommended for your car,
you'll have to get professional help
from a shop equipped with the proper
on-car rotor refinishing tool

Brake squeal

Disc brake pad vibration is the most
common cause of brake sgueal—a
shrieking noise that occurs when the
brakes are applied.

The noise can also be due to exces-
sive pad wear if yvour brakes haven't
been overhauled in a while.

An application of antisqueal com-
pound is the simplest and most effec-
tive remedy for problems on cars with
new or relatively low-mileage pads.
The compound, a paste-like substance,
is available through auto parts stores.

§ Check for disc runout with a dlal indica-
tor mounted | In. from rotor edge.

To apply the compound, disengage
the calipers from their mounts as you
would when replacing pads. Then ap-
ply a thin strip of the product across the
center of the inboard pad backing plate
and a round patch on each end of the
putboard pad backing plate. Do not
apply the material to the front of the
pads. Clean the rotors with brake clean-
er and reassemble the caliper mount,
taking care to attach any antirattle clips
or springs properly (Fig. 7).

If squeal is a problem on drum
brakes. back off the self adjusters and

37
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& Check disc thickness variation by measur-
ing at 12 points around circumference.

remove the drums. Then sand each
lining with medium-grit sandpaper un-
til any glazing has been removed. Clean
the drums with brake cleaner and rein-
stall. If this does not solve the problem,
replace the lining with a premium-
grade, name-brand shoe and lining and
have the drums refinished.

Pedal pump up

If your brake pedal goes to the floor
or almost to the floor the first time you
hit it. but then "pumps up” to a normal
height and firmness after repeated ap-
plications. there are air bubbles in the
hydraulic system. These bubbles must
be bled out to restore the system to
proper working order. Brake bleeding
must also follow the replacement of a
caliper or any other job that allows air
to enter the hydraulic system.

Begin by filling the master cylinder to
within 'z in, of the top. Then. starting

7 Disc brake pads will make noise if pad
support spring s instalied improperly.

ia

that is most distant from the
master cylinder (or the one rec-
ommended in your service
manual), loosen the bleeder
screw with a G-point socket or
box wrench. Don't try to loosen
a bleeder screw with an open end
wrench or crescent wrench. The
wrench will probably slip and
ruin the screw. necessitating cali-
per or wheel cylinder replacermnent.
Once you've |oosened the
bleeder screw. close it and
attach a neoprene hose to its
nipple (see lead illustration).

The hose must fit snugly

over the screw's nipple. In-

sert the other end of the hose
in a glass bottle that is half full
of clean brake fluid. Make sure
the hose is submerged in fluid.
Have a helper pump up the brake
pedal and continue to apply firm pres-
sure. Then open the bleeder screw and
let the fluid run through the hose and
into the jar until the brake pedal hits the
floor. Fluid flow will stop at this point.
Tighten the bleeder screw and have
your helper release the pedal slowly.
Check the master cylinder, top it off if
necessary and repeat the procedure,
Continue until the expelled fluid is free
of air bubbles. Do not return expelled
fluid 10 the master cylinder.

Bleeding all the air from the hydrau-
lic system is a ime-consuming process,
but be patient because it's the only way
to end up with a firrmn brake pedal when
the job is finished. It may take several
pump-up-and-release cycles to get a
flow of pure brake fluid When the line
still has air in it, there will be a gurgling,
gpitting sound as you crack open the
bleeder valve. When there's a smooth
flow of brake fluid. with no air bubbling
into the catch bottle. you'll know that
the air is out of the system.

Once the wheel cylinder or caliper
that is farthest from the master cylinder
is free of air, repeat the procedure at
each of the other wheels. On some
vehicles, particularly those with multi-
ple-piston disc brakes. you may not be
able to bleed all of the air from the
system using this method. If this proves
to be the case. have a professional do
the job using a pressure bleeder,

No brake lights

A car without brake lights is

dn accident waiting 10 happen
Some motorists make it a habit to
check their brake lights by depressing
the brake pedal when the car is parked
directly in front of another car or a
wall. If the brake lights are working.

with the wheel cylinder or caliper | youlll see the reflected red glow. '

If only one light fails, it's usually just
a bad bulb. But if both lights fail. the
culprit is probably a fuse or brake light |
switch. Check for a bad fuse first

Two basic types of brake light
switches have been used by automak-
ers (Fig. B). Hydraulically operated
switches, most often found on older
cars, are closed by hydraulic pressure
when the brake pedal is depressed.
Mechanical brake light switches are
conventional pushbutton-type switches
that are operated by the brake pedal or |
by a bracket on the pedal If your car
has a hydraulic switch, it's probably
right on the end of the master cylinder,
or nearby. If it has a mechanical switch,
look for it under the dash and behind
the brake pedal assembly.

; push-
Hﬂl:m.

To test either type of switch, remove
the wiring connector from the switch
terminals. Then, with the engine run-
ning, connect the two contacts in the
connector using a jumper lead. [f the
switch is the cause of the problem. this
should cause the brake lights to turn on.

If the lights still don't work, you'll
have to look for an electrical circuit
problem. Check for voltage into the
switch with a test light or voltmeter. If
voltage is available. check for an open
circuit between the switch and brake
lights using an ochmmeter.

When doing any kind of brake work,
seek professional help if you run into |
problems. Don't take any chances. MM |
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DID YOU KNOW YOU HAVE A SECOND MIND?
TAP THE AWESOME POWER

OF YOUR SUBCONSCIOUS THROUGH
SUBLIMINAL STIMULATION®

You've read in Time, Omni, Psychology
Today, the Wall Street Journal and elsewhere
aboul the exciting success of subliminal
technigues. Now, thanks 1o recent break-
throwghs by leading psychologists, you can
use these same innovative techmigues o
imorove the guality of your fife.

Maybeyouwanitoread faster, improveyour
MEmory, Increase your income, lose weight,
build your sell-confidence. These ara just a
few of the accomplishments within your
reach,

The subconscious mind is @ myslerious
thing. We're finding oul mare aboul it every
yaar. I's not ke your conscious mind. Instead
It spaks up impressions. You'll be amazed
how fast the “success-mechanism” within
you makes big changes in your life

SUBLIMINAL TECHNIQUES ARE
THE PROBLEM SOLVERS FOR
THE 1980s AND BEYOND.

Subliminal Stimulation 15 used today in
counlless ways, Forexample, ioreduce shop-
lilting, deparnment stores nationwide are
finding that a “hidden” message inthe public-
address music cuts pillerage substantially.
This message repeats—over and over—sLuch
tested phrases as “| am honest; | don't steal,’
~ Customers aren’t even aware of it. Yel
inveniory stalistics reveal a big decrease in
shaplifting. In fact, in some cases by as much
as 67 percent,

YOUR SUBCONSCIOUS IS YOUR ALLY.
LET IT WORK MIRACLES FOR TOU
AS IT DOES FOR THOUSANDS TODAY.

Until recently, scienlists were unable 1o
harness the powers of the hidden mind, For
years we knew it conlrols our destiny. But he
question was. "How can we tap its strength?”

Through constant testing a breakthrough
came. The credil goes to some ol the top
psychologists in this country. Their unlir-
ing efforts have enabled people of all ages,
from all walks of life, to enjoy exciting sell-
improvement fast.

EVERY TAPE YOU SELECT BRINGS YOU
TWO DIFFERENT KINDS OF STIMULATION.

On cne side, subliminal stimulation. You
hear waves breaking on the shoreling. But
your subconscious hears more. There are
subliminally embedded meassages al work—
literally hundreds. Chances are, you won'l be
able 10 hear them consciously. Bul your sub-
Conscious will And, it will abey. Listen while
you work, read, play, relax, watch TV, or even
while jogging or driving your car. The sounds
of the waves creale a pleasani background
while alone or with others.

While you go about your activities, you'll be
tully awake and alert. Yel all the while your
subconscious will be listening and heeding.

Subliminal stimulation 1= s0 new that you
may not be familiar with it Ifthis is true, you're
in slore for a wonderful exparignce. You sea,
it's a completety natural process. A brief intro-
duction on each tape lets you know the exact
wording of tha subliminal massages coming
yp. IU's fun, exciting and tolally worry-free!

Al Advanced Learning Systems wa've earmed
the trust of tarward-thinking people hike
you nationwide. Altenfion to quality keeps us

in the forefromt of the mdusiry, We're helping
people 1o lead better and maore fulfiling lves,
thanks to loday's latest technical advances,
unknown only a few years ago

You'll get all the benefits of subliminal
stimulahion—and more. On the other side of
each iape is an audible hypnolic session.
You'll hear suggestions, affirmations, ina very
real sense “orders 10 your subconscious.” Yet
all vou dois relax, Pul forth no ellort whalsogver,
You're in full control, Both sides provide you
with an experience unfike any you've ever had
before. And the results are sensational In
fact, these techniques are widely used by
professional theramsts and hospitals,

Each side inspires you and revitalizes you.
So hstenagainand again, Very soon you'll see
an exciting change n your lite. That 15 why
more aware people—peocple who want more
out of life—are finding new happiness today.
Thase ERSP™ Subiiminal Tapes are the long-
sought answer.

WHAT AREAS OF IMPROVEMENT
DO YOU NEEDT THESE TAPES WILL
TOU WITH DRAMATIC RESULTS.

In their place will be a truly new you=—a you
you'lllike sovery much more. You'll gain more
happiness, more fulfiliment, and a betler lile
than evar belore!

ORDER TODAY. READ AROUT THIS
SPECIAL MONEY-SAVING OFFER:

Fach ERSP™ Subliminal Cassette Tapa
sells for 314,95, Bul during this Special
Introductory Offer (o Popwlar Mechanics
readers, the price is only $2.85. You save 3500
on each and every selection.

But hare's still more good news. You get
one FREE for every three you order! Jus!
fill outl tne No-Risk Express Order Form and
rush il back laday, along with your check or
money order. Or use your Visa or MasterCard
You're protected by our FULL MONEY-BACK
GUARANTEE: We call it our “double-lfength”
guarantee because i's good for 60 days, not

0. It you're not elaled with the rasults the
tapes bning. refurn therm fara ol prompt refund—
inciuding the $2 shipping and handling

“1984 Advanced Learming Sysiems. InG

By stimulating your subconscious, you'll
tfeel more youthful and dynamic. You'll get
more out of lilte—because you'll be program-
ming your subconscious to bring out all your
hidden abilibes. Instead of being satsfied with
what each day brings. you'll be able to achieve
more and enjoy leng-held ambitions

You'll caplure opportunities so much more
easily because your inner strength, your sub-
conscious, will be working for you, not against
you. You'll nd yoursell ol childhood-acquired
hangups and misconceptions aboul yourselt,

Cat402
Ca1104
Ot 303

MEMORY IMPROVEMENT
PINPOINT CONCENTRATION
DYNAMIC SELF-CONFIDENCE:

Overcoming Shynass
WEIGHT LOSS

INCREASE PERSONAL POWER
READ FASTER
ENJOYING EXERCISE

Have Fun Gefting in Shape
STRESS RELIEF
SUCCESS NOW! Get Ahead Fast
HEALTHY EATING:

Staying OHf Junk Foods
SELF-ASSERTIVEMESS
IMPROVING RELATIONSHIPS
CREATIVE PROBLEM SOLVING
MORE EMJOYMENT IN SEX
ATTRACT LOVE/Make Contact

OAat202
OA1318
Oa1101
OAa1244

CAa1310
41508
OA1211

OA1317
OA1402
Oa1302
CA1411
CAa1401

SUBTOTAL

Caifornio msickants odd 6%% salns tax

OCash OCheck OMD  TOTAL
Owvisa OMasterCard  Exp. Date
Card Nurmber

-

mmmmmmmm e NO-RISK EXPRESS ORDER FORM

RUSH the Subliminal Stmulation casseltes checked below, at the special introduciony pnce of
$2.95 each. 1 alsoc get one FREE casselie for each three | buy, soif | have indicated four, | pay for
only three; if have indicated eght, | pay for only six.

Oa1304

Prompt shipment guaranteed. Mail your
order today! Credit card users, order

TOLL-FREE m
@ 1-800-227-3800 E
Extension 1146 E

ADVAMCED IEARMING SYSTEMS, INC.
Cerporate OHces: B1B-$97-0887

“DOUBLE-LENGTH"" 60-DAY
FULL MONEY-BACK GUARANTEE
plus Lifetime Warranty Against Defects

A0
OA14

UNLIMITED MENTAL POWER
SELF-ESTEEM:

Feel Good Aboul Yourself!
STOP SMOKING
MAGHETIC PERSOMALITY
BETTER STUDY AND EXAMS
PROSPERITY: Financial Success
DECISIVENESS:

$top Procrastinafing!
0A1320 WINNING SELF-IMAGE

OA1203
OA1309
OA1105
CAa1507

OA1204 RESTFULSLEEP: No More Insomnia
OA1208
OA1308

SLIM THINKING
FREE YOURSELF FROM WORRY

041315 THINK POSITIVE!

OARODY PAMASONIC SLIMLINE
CASSETTE RECORDER $39.95

: . —— ADDRESS. o
POSTAGE & HANDLING {any size order) $2.00

Cuitside USA —odd 5100 per itam (US funds)

. Regularly $14.95 each. Now if you hurry, enly $9.95 each.
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DENNIS ESKOW

SCIENCE
WORLDWIDE

'Lasers knock again

| Laser technology has been
applied 10 a wide range of
automotive  technologies,
from design to actual manu-
facture to the computer
equipment installed in some
futuristic cars. Now. Ford
Motor Co. researchers are
studying cormbustion charc- |
teristics with laser rigs, By
pointing & high-intensity la-
ser beam at a model of an
engine, researchers can pre-
cisely measure heat loss at
various locations. Light scat-
tered by the hotter gasesina
model cylinder create a
weaker reflected beam.
Judging by the wavelength
of the reflected beam. the
researchers can determine
temperature losses to within
a fraction of a degree over an
area less than a micrometer
across. A Ford spokesman
says the laser technique will
reduce emissions and lead to
mare muscular and more af-
ficient powerplants.

Ford researchers aim laser at

Star 'Bngine room” discovered
Several galaxies across the universe emit tremendous
amounts of radio waves. In the past, scientists supposed that
the wawves, which could not be connected with any visible
objects, were created by unseen star-like masses or some
other unknown phenomena. Canadian astronomer Fhilipp P.
Kronberg and American Richard Stramek. relying on radio-
telescope studies of the galaxy MB2, say they have discov-
gred that a series of stellar explosions—supemovas—may
| account for the excess energy. To test their theory further.
they currently are searching MB2 for 2 new supernova. If
they find it. they write in the journal Science. they will have
identified the “engine room™ of all high-energy galaxies.

Halley watch

The excitemnent is building
as Halley's Comet comes
closer. Sclentists already
have photographed Halley
using charged-couple de-
vices (CCDs) mounted to a
telescope. The first camera
photographs will be taken by
astronomers this summer.
But most of us won't get a
firsthand glimpse of Halley
until December 1985. Watch
out for optics advertised as
being especially designed
for wviewing the comet
They'll soon be flooding the
market. The best views,
however, will be with plain,
al’ field glasses and ordinary
amateur telescopes. We'll
keep you apprised of devel-
opments in future reports.
An excellent rundown on
Halley, Mr. Halley's Comet,
can be ordered for $2 from
Sky Publishing, 49 Bay State
Rd., Cambridge. Mass.
02238. The 30-page book
includes viewing dates

How deep was my valley

Until recently. scientists have believed that plant life can't
grow beneath 600 feet in the ocean because sunlight can't
penetrate beyond that depth. But Smithsonian Institution
researchers Mark and Diane Littler have located a previously
unknown species of algae at just over B8O feet off San
Salvadore Island in the Bahamas.

The Littlers found the purple algae growing abundantly on
the steep side of a seamount. The algae were taken to a lah
and exposed to simulated conditions found in their natural
habitat, Tests showed that they were conducting photosyn-
thesis. Sunlight is the catalyst. To investigate how the
process works, the Littlers are diving again this summer

Dramatic ‘weapon’ fights bacteria

called amixicillan,

Rod-like bacterla at 2000x
survive a peniclilin attack and grow.

As quickly as science comes up with a 500
B new antibiotic, bacteria mutate and are :

f able to fight it off Beecham Labs has

inroduced a new drug that may
il change all that By adding potassium
clavulanate to the penicillin derivative
Beecham scientists |
j have managed to destroy resistant rod-

like bacteria, The result, a drug called
Augmentin, will be on the market this
year. It is expected to be used against
pneumonia and other serious cases
where penicillin fails.

With the drug Augmentin, the bacteria react
by expanding and exploding harmiessly.
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NRI Trains You At Home—As You Build Your Own IBM-Compatible Computer

GET THE KNOW-HOW
TO REPAIR EVERY

GOMPUTER ON THIS PAGE.

mmmhm “ﬂhI-WTwnuMM|
“_’_I ”I hﬂm \ WHTFWTWME:-H
Money Troubleshooting i
I . ' .' : l mlu Fpgatered Trademary ol
The biggest growth in jobs LS
between now and 1995,

according to Department of =

Labor estimates, will occur in e

the computer service and ik

repair business, where demand \@i -

for trained technicians will A )

actually doubie.

You can cash in on
this opportunity—either
as a fulltime corporate
technician or an inde-

pendent serviceperson— 2
once you've learned all 4
the basics of computers Lo

cal ¥

the NRI way. NRI's practi
combination of "reason-
why" theory and "hands-on”
building skills starts you with
the fundamentals of electronics,
then guides you through advanced
electronic circuitry and on into
computer electronics. You also learn
to program in BASIC and machine
language, the essential languages for |
troubleshooting and repair.
You Build-and Keep-a
Sanyo MBC-550-2
The vital core of your training is
the step-by-step building of the
16-bit Sanyo MBC-550-2 computer.
Once you've mastered the details of
this state-of-the-art machine, you'll
be qualified to service and repair
virtually every major brand of
computer, plus many popular
peripheral and accessory devices.
With NRI training, you learn at
your own convenience, in your own
home, You set the pace—without
classroom pressures, rigid night-school
schedules, or wasted time. You build
the Sanyo MBC-550-2 from the
keyboard up, with your own personal

NRI instructor and the complete NRI
technical staff ready to answer your
questions or give you guidance and
special help whenever you need it.

Praised by critics as the “most
intriguing” of all the IBM-PC
compatible computers, the new Sanyo
uses the same 8088 microprocessor as
the IBM-PC and features the MS/DOS
operating system. As a result, you'll
| have a choice of thousands of off-the-
shelf software programs to run on
your completed Sanyo,

Your NRI course includes
installation and troubleshooting of the
“intelligent” keyboard, power supply,
and disk drive, plus you'll check out
the 8088 microprocessor functions,

. 100-Page Free

using machine language. You'll also
prepare the interfaces for future periph-
erals such as printers and joysticks.

Catalog Tells More
Send the postage-paid
reply card today for
NRI's big 100-page
color catalog on
NRI's electronics
training, which
gives you all the facts
about NRI
courses in
Micro-
computers,
Robotics,
Data
.+ Communica-
, tions, TV/
Video/Audio
Servicing, and
other growing high-
// tech career fields. If the
[~ reply card is missing, write o
the address below.

Your NAI course incledes the Sanyo
MBC-550-2 Computer with 1286 RAM,
moniorn, disk drive, and w‘mmml
Discovary Lab®, daakge pned oparations;
u Digital Multimeter; Bundisd Sproad Sheel snd 'Werd
Processing Softwars worth $1500 st retall—and morme.

NrRF o0

MeGraw-Hill Cnntlnuinﬁxlédmﬂnn Center
3939 Wisconsin Avenue, Ay
Washington, DC 20016 Tl

We'll Give You Tomorrow,




RAY HILL

Two-wheeled roadburner

At a rating of 145 hp, Yamaha's new V-
Max has more power than most mod-
ern cars. But, rather than being a flashy
display of racetrack styling. the V-Max
takes on an All-American neo-chopper
stance. The 15-inch rear tire would look
right at home on your Chevette, the
shorty fenders take a page from the
Harley-Davidson styling book and an
abundance of polished brightwork lets
no one ignore the bike's passing.
Dominating the cyclescape is the

1.200-cc V4 powerplant. Developed for
the Venture [uxury touring model. and
pumped up with steroids for the Y-Max
application, the liquid-cooled, 16-valve
engine has Yamaha's new V-boost in-
take layout. Instead of the standard
one-carb-per-cylinder setup, this de-
sign has butterfly valves that open at
high rpm 1o allow each piston 1o inhale |
through two carbs, |

In both styling and specifications, |
Yamaha's V-Max is king of the brute- |

Yamaha V-Max Is quick off the line with its
145-hp V4. The 1,200-cc liguid-cooled en-
gine uses four vahves per cylinder.

bike set. bound to spawn imitators.
Yamaha's engineers didn't call it a
day after drawing up the V-Max,
though. Their super sport FZ750 bike
sets a new record in the production
engine valves-per-cylinder race—/fve/
The 20-valve Four uses a three-intake,
two-exhaust-valve combustion cham-
ber design. and its featherweight com-
ponents allow an astronomical 11,000
rpm redline. Yamaha experimented |
with six- and seven-valve designs. too.
The five-valve layvout will also find a
home in a new £.0-liter V& engine for
Japanese Formula 2 road race cars,

Boot pads

To your list of assorted skiing grem-
lins—fractured limbs, twisted joints,
cuts and bruises—add one more: boot
bang. Those painful bites on the shins,
irritations of tendons, and bruises 1o
ankle and hesl bones are caused by ski
boots—even the best fitted. highest

quality ones. A new type of boot pad- |

ding called Ski Spats gives boot bang
the boot. Ski Spats rely on a polymer
gel cushioning materi-
al that closely resem-
bles human fat—an
excellent natural pad
against pressure injuries.
The cushion is sewn into
stretchable, polypropylene
gpats that fit over your
socks. As your fool moves,
the material flows between
your foot and the boot, pro-
viding a fatlike pad. Ski
Spats cost $29.05
Write Spenco Medi-
cal Corp., Box 2501,
Waco, Tex. BET02,

5ki Spats put an end to ski boot brulses.

Speed log

Mini-size Digi-Log gives readouts of speed
and distance to make navigation a breeze.

Just bacause you brave the briney in a |
tiny dinghy, that's no reason not to|

| have sophisticated navigation equip- |

ment. The Digi-Log will tell you your |
speed to 1/10 knot, from 0 to 30 knots— |
and your distance up to 1999 miles, |
accurate to 1/10 mile—on a large lig- |
uid-crystal digital display screen. The |
unit uses a trailing electronic impeller |
or paddle wheel on a 30-foot nonrotat- |
ing cable positioned aleng the hull. |
Through-hull installations are possible. |
It's $169 from Seafarer, 6316 S.W. |
Capitol Highway, Portland, Ore. 97201.

| Row your bod

| Now. yvou can get all the exercise bene-

fits of rowing and racing scull without
ever getting wel. The Rowcycle land
rowing vehicle provides a workout
while yvou row through the neighbor-
hood at speeds up ta 30 mph in the five-
spead tricycle mode. Carry the Rowcy-
cle indoors and shift into the stationary
maode. The 50-pound unit comes with a
nickel-chrome tubular steel frame and
hand brakes operated at the car han-
dles. It's §795 from Ellefson Engineer-
ing Inc., Dept. P, 1545 Bluff Creek Dr.,
Chaska, Minn. 55318. ™
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When youre the chauffeur for kings
and queens and fair maidens,you need
The Magic Wagon. Plymouth Voyager.

[ERENE [N

AN

Front-wheel drive magic. Seating magic,
Voyager. America’s most versatile
front-wheel drive wagon,

It took the magic of Chrysler technology to do it, but
rarely has so much versatility and capability been housed
under one roof

Vovager is 3 feet shorter than a big wagon, vet it has
40"% more carrving space than a big wagon

Vovager seats 5 and camies a big load. Or seats 2 and
carmies anenormous load. It even has an option for5#* Plus
anew convert-a-bed option that sleeps 2 comf{ortabily **

Vovager is engineered with advanced front-wheel

“Rs ind autno, tans. S P | available ¢

e EP st 1o compare. Aciual mipa w ary el opttars, dr 1 fiticyers el it 2

A

Parks like magic. In-and-out magic.

like a
even gets mileage like a car

Mesrriesgt A | P ETITLLY an
Plymouth has the confidence to back every Vovage

drive so it handles like a car. parks
easily as a cat

car, garages as

with a S-year/50,000-mile Protection Plan.*" No other
competitive wagon in America is protected like that

Chrysler technology has created a wagon
>

so versatile, so car-like, that Ford and GM still

can't believe it. But you can. Buy or lease the F .4 |

"magic” at your Chrysler-Plymouth dealer 1l:,;“,é
Buckle up for salety e

Plymouth. Best built. Best backed.® Cheysler Coorponali



Adirondack Lawn Furniture — Traditional
Adirondack lawn furniture both durable and
attractive. Crafted of hardwood, each piece
is carefully sanded, then assembled with
water-resistant glue, sealed with wood
preservative and stained —all to make it
stand up to the rigors of outdoor uss,
lystrated plans and malterials fist
available. PL-1751 3$5495

Send for your plans today. Be
more self-sufficient tomorrow.

Send your name and address with check or
money order payable to POPULAR
MECHAMICS. Mail to: Popular Machanics,
Box 1014 Radic City Station,

New York, N.Y. 10101

Stowaway Picnic Table — This clever ong-
plece design is simple 1o build and folds like
a scissor for easy storage

PL-1716  $5.95

Popular Mechamcs is a Publication of Hearst Magazines a
Divigian of Tha Hearst Corparstion

Portable Tool Center and Workbench —
This unigue, superbly designed tool centar
and workbench is actually two plans for the
price of one. Special fealures include a
removable top with a grid surface
underneath— permils easy vertical
placement of clamps and drawers that open
on both sides. The bench is built lower to
make heawy lifting easier. Porfable Too/
Canter — keaps your 10ols and accessories
at your fingertips. PL-1769 %595

Master Craftsman Tool Chest — Cur Tool
Chest is made from cherry wood and looks
like a museum showpiece, yet it's durable
enough fo withstand the daily routine of a
professional carpentar. For handling ease,
it's actually two boxes. Well-organized hand
100! compartments allow easy access.
Personalize with a decorative medallion or
initial inlays. Also includes plans for oak
dolly with heavy-duty casters that makes
toting the chest easy. PL-1745 54.75

Model Plane — A free flight or radio
controfied model that flies on CO.. 13 page
instruction manual, 1 page lay-cul and a
materials fist are included. B<1276 $3.49

Stereo Cabinet — Special features — such
as spring-loaded drawers 1o release
casseltes, a vibration-free design to provide
superior sound, and a wiring diagram — put
this cabinet in & class of its own. Our design
allows you to alter the dimensions to fit
anmywhare in your home. Six-page
instruction manual comes with five layout
and design sheets that help keep the job
simple. PL-1/85 $10.00

Decorative Cabinet Showcase — This
beautiful oak cabinet with a sliding glass
door will complement your recreation room
or dining room. It can be used as a
showcase for farmily memaorabilia, trophies,
china; even as a gun cabinet. A
compartment below provides exira storage
for personal items or gun accessories.
PL-1720 $4.95

Picture Tools — Organize your workshop
ool panels. Pictures of over forty differant
hand and power tools with adhesive backs
are both lunctional and attractive. Put each
tool in its place and find it when you need
it. PLB-1282 %545

Ower 900 detailed plans and innovative:
ideas fo improve your living environment,
save money on répairs and enjoy your
lzisure timea.

# Toolchests and workbanches

& Tools and equipment

& Becreational vehiclas

# Sports equipmeant

& Fime furniture

& Slorage siructures

# Invaluable and inexpensive photocopy
service of past POPULAR MECHANICS
articles




NORMAN BECKER, PE.

HOMEOWNERS"
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Eliminating ceiling
fan wobble

I have a 52-in., four-blade ceiling fan
that wobbles badly. The ceiling box that
supports the fan is very solid. It is a ball-
type mounting.

balanced. Can you give me a methodi-
cal way of balancing the blades? The
manufacturer did not number the
blades in sequence for mounting.—Bill
McCiellan, Johnson City, Tenn.

A wobble in a ceiling fan usually is
caused by blades being out of balance
or out of rack. However, it can also be
caused by the blades being closer than |

celling ar a ceiling beam.

If this isn't the case. check to see if
ane or more of the blades is out of track.
Using a yvardstick, measure the distance
from the ceiling to the tip of each blade.
It should be the same, If it isn't. call or
contact the nearest manufacturer’s ser-
vice center about correction or warran-
ty replacement. If the blades are not out
of track. try swapping blades, Switch
the position of two adjacent blades
while leaving the other two in their
original position. While the blades are
off the fan, lay them on a flat surface o
see if they are warped. If so, they will
have to be replaced.

1f you still have a wobble after swap-
ping all the blades, try clipping a
spring-type clothespin  halfway  be-
tween the tip and the blade iron on the
leading edge of one blade. Turn the fan

My guess is that the blades are not |

B in. from one side of a sloped cathedral |

CHECK DISTANCE BE TWEEN EACH
BLADE TP AND THE CEILING

1
| CHECK BALANCE OF EACH
i BLADE BY WEIGHTING

WIIH -"l.CI DIHF'S-HN

check blade track; second, switch
adjacent blades; third, test blade ba
adding the weight of a clothespin.

irs of
e by

on low and see if the weight stops tha
wobble. Try each blade 1o determine if
it needs more weight. If the clothespin
stops the wobble, it should be replaced
with thin adhesive backed lead-weight-
ed tape, which is available through the
manufacturer's service center,

[f none of these attempts solves your
problem. you can call Fan Doctors at 1-
801-745-9222. Fan Doctors Is a trou-
bleshooting answering service of Hunt-
er Fans. Robbins and Meyers Inc.,
Memphis, Tenn, 38114.

Aluminum roof shingles
There's a house in our town that has
had an aluminum shingle roof on it for
at least 25 years. From the looks of the
shingles, they will last 25 more years.
However, [ can’t locate any manufactur-
&rs or distributors of aluminum shingle
roofing. If you have some addresses of
companies or information about the
shingles, | would appreciate hearing
from you—E.G. Sauls, Ariton, Ala.

Alcoa, Reynolds and Classic Products
Inc. manufacture aluminum shake roof
shingles for use on residential struc-
tures, These shingles are used more in
the Sunbelt than in other regions.

The aluminum shingles are light.
weighing less than 50 pounds per roof-
ing square (100 sg. ft.) as compared to

asphalt shingles, which weigh a mini-
mum of 235 pounds per sguare. They
are also longlasting. Alcoa will issue a
warranty on the painted surface for 25
years. Reynolds for 20 years and Clas-
sic Products for 40 years. The shingles
are quite costly—about three to four
times the cost of asphalt shingles. [ also
suspect they are somewhat noisy dur-
ing a rain.

You can get more information about
these shingles from the manufacturers:
Alcoa Building Products, Box 716, Sid-
ney, Ohio, 45365; Reynolds Metal Co.,
Box 27003, Richmond, Va. 23261; and
Classic Products Inc., Box 208. Piqua,
Ohin, 45356. They should also be able
to supply names of roofers in your area
who install aluminum shingles.

Septic system woes

I have a septic system problem. Once a
year, [ have to dig up my tank cover and
clean out the tank. We have a warter
softener which uses about 20 pounds of
salt weekly, We switched soaps, soften-
ers, etc., but nothing helps. Waste foods
and grease are kept to a very minimum.

| I'would appreciate any suggestions that

Three steps to cure ceillngi‘mwubhl: Flrst,

you could give me on this martar.

— Gerald R. Flatz, Westville, [nd.
Cleaning or pumping out a septic

tank once a year really is not that bad.

| Most health departments recommend
| that the tank should be cleaned every
| two to four years, depending on use.

Even when a septic system is function-
ing properly., the tank should be
cleaned periodically. or at least inspect-
ed for sludge buildup.

Otherwise. the sludge can accumu-
late to a level where solid wastes will e
carried out into the leaching field and
eventually clog the voids in the soil and
the perforations or open joints in the
drain tiles. When this happens the
leaching field requires replacement,
usually at a cost of at least 10 times the
price of a cleaning.

Apparently, the waste water from
your water sofiener regeneration pro-
cess discharges into your septic Sys-
tem. This is a potential problem. espe-
cially if the leaching field is installed ina
finely textured clay-type soil. The salt
brine in the waste water is not broken
down by bacterial action as it passes
through the septic tank on its way (o the
leaching field.

As the salt accumnulates in the held it
can, and often does, clog the voids in
the soil, thereby damaging and short-
ening the life of the disposal field. The
waste water from the water softener
should not discharge into yvour septic
system. [t should run 1o a separate dry
well. or onto the ground surface away
from the leaching field, plants and
shrubs. Be sure, too, that this discharge
area slopes away from your water well
if you have ane. M

Ter pond B a BOITIO-FRair sy e o FerpRanT ey e
Semd it Homeowners” Clink:. Popular Mechanics
234 Wost. Bifth Sr. New York, N Y 10018 Lesrers

Cannof e arrswered  indiodiaily: Ber probiems of
widke intesresr will b discussed i the coluiir Foe
mare hornosrogunr arsd munnenance befp ger DM
Hewmie Care Grridle, $4.85 postpaic!. Sedd your ardvsrsi

I Poypular Mechanes. Bax 174 R Ciey Station
New York N Y TOFTDH
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Except for its grille, the GMC Safari Is
| identical to the Chevrolet Astro.

GIW's New Minivan

The rear-drive Chevy Astro and GMC Safari are more midi-vans
than minis. Towing capacity is 5,000 pounds.

BY MICHAEL LAMM, West Coast Editor

t's interesting how minivan makers
don't copy one another. They're all
different. Of the three minivans cur-
rently on the market., one puts the
engine out back with rear-wheel drive
(VW), another uses a front engine and
fwd (Chrysler) and the third places the
engine amidship with rwd (Toyota).
MNow here comes GM with its new
garageable vans, the GMC Safari and
Chevrolet Astro, and these twins have
what we used to call “conventional™
engineering: that means front engines
and rear drive.

The Safari and Astro use a front
subframe bolted to a unitized main
body box. The subframe carries the
engine and front suspension, and the
subframe “handlebars” bolt through
big rubber donuts to the passenger
compartment. The idea is to keep en-
gine noise, vibration and suspension
harshness from reaching the cabin. An-
pther GM minivan innovation is the
single-leaf rear spring. Mono-leaf

48

springs are light,
space-saving, inex-

pensive and have no
internal friction.

The question is, can
you cram as much
space into a front-en-
gine, rear-drive van as
into one whose engine
and driving wheels are
at the same end? As ; A
you walk up to GM's - :1%.

L

new minivans and
open tha door, you no-
tice that the floor is
totally flat. No driveshaft hump. But,
you also notice that the loading sill
stands fairly high: 22.3 inches—about 8
inches higher than Chryslar's Caravan
and Voyager.

Then, if you get down on your hands
and knees and peek up under the floor,
you see that there's quite a bit of
unused space outhboard of the drive-
shaft. Even so, cargo versions of the

Carllke interfor has a big center console over engine cowver.

Safari and Astro have roughly 25 cubic
feet more usable room than the fwd
Caravan and Voyager and 1.3 cubic feet
more than the mid-engined Toyota Van.
That's because the Safari/Astro stands
10 inches taller than the Caravan/
Voyager and 3.5 inches higher overall
than the Toyota Van.

The Safari comes in two basic ver-

(Flease rurn to page 168)
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OV CRESS]

Revamped flagship for Japan’s No. 1 importer
iS part sports sedan, part luxury limousine.

BY MICHAEL LAMM, West Coast Editor

leepers have a habit of waking up.
The Cressida used to be a sporis
sadan sleeper back when it cost a meare
£9,200 five years ago. Even for 1984,
the Cressida stickered out at a moder-
ate 13,795,

Toyota recently woke up to the fact
that every Cressida they load on the
boat can fetch the dealer $15,690. It's
presently within a jingle of the Volvo
GL, Audi 50005 and 40005 Quattro,
BMW 318i, Saab 800 Turbo, Fila Thun-
derbird, Riviera T Type, Electra Park
Avenue and Olds 98 Regency
Brougham.

What gave the Cressida the courage
to jump up suddenly into that higher
price category?

First of all, it's got all those pedigreed
parts that drove you nuts about Europe-
an sport sedans: a twin-cam Six that
looks like a little Jaguar, fully indepen-
dent suspension, gas-filled shocks with
automatic damping control, vented

50

discs all around, variable-assist rack-
and-pinion steering, five-speed stick or
overdrive automatic, plus enough elec-
tronic gadgets to discharge an eel.

The Cressida isn't just another over-
equipped, over-educated Japanese
automobile, though. It's also comfort-
able, roomy, reasonably thrifty and
built to last like the pyramids.

Two things in the Cressida are rea-
sonably new for 1985: its styling and
the suspension system.

The Cressida sedan uses MacPher-
son struts up front and a coil-spring,
semi-trailing-arm suspension around
back. Both ends have hollow stabilizer
bars and self-regulating shocks. Sen-
sors “'feel” throttle position, car speed,
steering angle and brake actuation. All
this information feeds into a computer,
which activates four solenoids that re-
strict or open up orifices inside the front
struts and rear shocks. It sets them

Floase tum o 53,

Handsome interior has enough electronic
gadgets to distract an engineering class,
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With Canons new home video system,
your pictures look like network pictures.

Smolated piciurss
Pictures that look broadcast quality, 6X power zoom lens and a new 12" high-band Saticon®
That's what Canon's new pickup tube for superb picture resolution.
portable home viden system At a mere 7 1bs,, Canon's new VR-30A portable
gives you, Because Canon recorder has four heads for crystal clear special effects,
Accu-Vision™ incorporates the Dolby® steren, 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 you get sharp, high resolution many as eight programs two weeks in advance. Plus
pictures and vivid color, it has 139 cable-ready channels and a built-in battery
Canon’s new YC-30A video camera is small, recharger. Together the VR-30A recorder and slim
streambiined and highly sophisticated. It has VT-50A tunerftimer form the new Canon DeckMate,™
Canon's computer-designed (/1.4 X power g a unigue docking svstem that allows convenienit
zoom lens, %" high-band Saticon™ tube stacking to create a compact console VCR .
for outstanding resolution, an exclusive So gee your Canon video dealer soon.
infrared automatic focus system And ask for the system that shoots pictures
developed by Canon, 10-lux minimum that look hike the networks'.
illumination for shooting in very low The new home video system from Canon.
hght and a built-in character/time-lapse
controller for preater Aexibility,
ror even more mobility, there’s Canon's
new, amazingly small VC-200A color video camera.
It weighs only 3 1bs. 5 ozs., vet incorporates an
outstanding list of features including a Canon /1.2

DeckMate

s Accu-Vision
For pictures that look broadcast quality.

Cawar LISA., Inc., Owe Camen Plazg, Lake Success, New York, [ |'-'-F:_|'.i 16) A58 -6 700 i maertrial Dreve, Elwskurst, oz S0120 1312 B33-307008 080 Pracktree Drdwrireel Bowlveard NorrFoss,
{rrorgna IO07 [, (404 445 20, Pawlgrinn Awe. Eaxl, Cosfg Mese, Calviormio 33626, (7 57 3-6000/ 2035 Roval Lo, Swite 290, Datlay, Teoas 75229, (2040 vl 1l f-2, 1 {0 Magna
Boaclesarrd, Mooafadi, flowae M8, (8081 SE1-036 1. * Thlby” 1ra trademerk of Dolby Laberaferies Dicensmg Corg (8 Satecom 12 regixtreed Drodemark of NHE (fapan Broadcasting ( arp




THESE MONEY-SAVING COUPONS FROM FRAM
AND AUTOLITE COULD TAKE YOU TO HAWAIL.

WIN A TRIP TO HAWAII OR LONDON, A GE VCR, OR...

We're giving away 5 vacations for
two in beautiful Hawaii, or in historic =~ S,

London. (Airfares, hotels and meals

included.) We're also giving away 50 GE

VCRs. And 2,000 sets of Autolite Heavy Duty

jumper cables. Plus these money-saving

coupons on the top

quality Fram filters and

Autolite spark plugs you need for a
really good tune up. To enter, write in
your name and address, take them to
our dealer and save money. And
savs yourself from trouble down the
road.

AUTOLITE'S GOT COPPER IN

SAVE EXTRA ON THE AIR s O [T ETRA

FILTER THAT GIVES YOU SAVE ON THE OIL FILTER & Eb Automotive
EXTRA LIFE. THAT COULD SAVE YOUR ENGINE.

Oificial Swsepsiakes Rules. You will De automatically enlerm in the Ftw.l.ulnlhtm mnwmm-mmnmmﬂmlmm his advartisemant Dy Jums 30, 1885 O, ona 3°
0 §° card, hlnd pnnl: ¥OUr name, acdness and Tip code and mail 1o “Framifuointe 5 : 05 Py Aveniug , Al 02916 f mailed sniry must i
clude esther “Fram” or “Autgliie™ Irom 118 pachagh of The woeds -rrmp.uump.m mmmm: ‘n 5" card No mhmm Windigry will be drawn at rendom and will be
'Wl"m:l'r’f"\lﬂ oﬂ'fﬂmﬂ'm'ﬂﬂh T gl i Tl O G i Eﬂl#ltuﬁuﬂl!mw‘h. nach an m:umhammm MWTHMMWWMWJUHH
1685, !nlra-ﬂmr.-n-urrmaurmmm- it irezind, J Slckh arIrEE vid mail o relEiEr fubmissiond. Chances ol winning sre determnsd By numBs of eairien receved. &1 prices will be awarded.
Grand peize frpk must be faken ne 3, 988 Booki Sishpe bu avalabiling, af irael ardngemants rwm;wﬁw Swnepialanes 1nab:rtmnl|.nrl.lai |n.:r|.qu Florida axcept employees and
{hair immadiats familiss) Allied r.l1u'.'-!| ar its ialieg &A Prosmational AM Winindrs Fay B uited 1o sign alfdivil of aligibsty and tamed, prohdbibed . or
rEsiriched. All @nDias DECOMS The roperdy of Fremifuicels Bni o0se we b rfurned, Wiemesn will be notdisd within 88 gt s 0! Swespalakag. Fﬂtuu Slati -':-d Lu:ll faxns on all prizes are The
responsiility of the winnars. Ma subdlilutions will be permitted Llell m‘ wnnare l-'rllllbh £ atter Decernbar &, Spnd sl sd0rebsid envelops 1o Framybuiolile Wenners Lisl, “Fram (Butolibs

s
Bwsspsiaghes,'’ Liin. Seeepatakes Coordinador, 108 Pawiuckat Aveniss, East Prosioescs, R Eﬁnm
O SR S NS N S m— T S S G N — — I C— — — — —

Store coupon expires June 30, 1985, Store coupon expires June 30, 1985. Store coupon expires June 30, 1985,

SAVE $1.00 | SAVE 75¢ SAVE 50¢

on any 4, 6, or B-pack of on any Fram Air Filter. on any Fram Oil Filter.
Autﬂhtﬂ Spark Piugs' Yo Ike retader B you achng as our

Toa e rerldeler 11 yOu, BTG A8 Ouf e N agent =, sinct pocordance with |Fe
Al ACCOFERNCE wilh Thes larms ol (Fes ofler l fevrers @l thes aller allos & relsd s
Bilgw @ rp Bl CuEMOTel 1M TRcl viilue o 1Pl tomps e late value of s coupon

o thae retaier i youy, S0 A our agand m
SinG ACCOPU@NCE wilh Mo erms ol g
offer. alow A PElRN COSI0meT T AT vahag
of fres COupOn [OveRnd 1his PurChase poce
of the products specifisd hangen jand
UpON our request submil ineeceis] pros
it purchase o suficiend Quanbiy of

EOLIPOA oW I DurChass pics of e
products speifnd Rergon (and apon o
rEGUEE!, Submhl meeels| prveng pur
chage ol sulicani guanhly ol spociled

Ry
OSUCIS 1D CoMEY COURONS prasemied o
retempion | Framdaiogie sl redeem thes 8
Eoupom fi lace value plus S handkng
C-nupom mary nol e ansdered by pou Any
alher use constitules faud Oniy one
Coupon per purthase Cushomes s mysl pay
Aty aahes LA Vow] LOREES acTiied JireTiy

foweird thie puschass phoe of (R pnod-
ucls afEacfiod hgraon (and ueon our
ToguEsE  Submil WaCRie} Prowing
purchase o SuSicienr guantly of
speciling DIOGUCES 10 LT COUDONTS
prasented fod Fegempion | Fram/
Autolbe will redoem (g coupon o
120 warbuid piu. B handing Coupan Mdy Al B8 IaASlEnH e
by pou Any othes e corabhtes racd Ondy oo Conipoe
per purchase Cusiomars most pay any sabes fay Woad
uniess acguered direcily from @ rolal cusiomer o whem
prohitided laaed of resteciod By e Good onty o WS &
Cark el 120 ol 1§ For redémplhion. mal ooupans 1o
Fram/uiocile Gamw inc. PO Box 4817 Chnlon iowa
52T

OFFICIAL ENTRY FORM:
Please enler me in The Fram and

spechied produtls 10 Cower doupon
presenied Iod redemghion | Framvpiolie
well Peciaem his coupon ior (Bt vadue plus
Bg hardbng Coupon may nol be rans

I levrad by winr Any olfssr w3 consiiufes

Irmug Dnly oo Coupin pi punchase
Copoimaers. Musl pay Ay S 130 Vo Wniess aoqured
NNECThy T i il CLABIHTET OF Wi (RO (e o

RO A rell CoBIOMmeT oF WiWTe pFOPeEte ;
hesincied by bw Bobd oriy LS & Cish vidos /20 ol 1¢

lamed or restncled Oy Gw Good oy n

WE A Cashvaiue /20 0 8 Fot redemg

hipn. masl coupons o Framisokie Game Inc . PO Bax
4817 Clmon iowa 52734

OFFICIAL ENTRY FORM:
Please enter me in The Fram and

For redempbon. mad coupons o Framduiokse Same_ ing
PO Box 4617 Clevlon, dowa, 5270

OFFICIAL ENTRY FORM:

Please enter me in The Fram and

Autolite Sweepstakes. Autolite Sweepstakes. Auiolite Sweepstakes.
NAME MAME MNAME

ADDRESS ADDRESS ADDRESS.

CITY. CITY. Ty

STATE ZIP STATE ZIP STATE ZIP

09100-100289 09100-100271 09100-100263
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TOYOTA CRESSIDA
{Cantinued from page 50)

firmer or softer, depending on what the
black box thinks is right.

There are five levels of firmness,
from “soft” to “extra firm."” Extra firm
is where the Cressida feels best. Like
the Nissan Maxima, which has a similar
salect-a-shock system, “normal” is too
goft and gives a ride like the swan boats
in Boston Public Gardens.

As for hard comering, the Cressida is
no Porsche. It can take being tossed
around, but the front tires nibble some,
and they also have a tendency to break
loose in a small way. Nothing serious.
These are big, hefty 205/60R15s on 6-
in.-wide alloy wheeis.

The Cressida also has computer-con-
trolled, variable-ratio, rack-and-pinion
hydraulic power steering for 1985 in-
stead of the recirculating-ball type it's
had up to now. [ found the new system
crisp and positive, with all the feedback
advantages of manual steering.

The Cressida’s 2.8-liter dohc Six is
also shared with the Supra. Power is up
this year from 143 to 156 hp at 5,200
rpm, due mainly to higher compression.

The entire car feals like & very tight,
solid, silent piece of machinery. Basical-
ly, it's a comfortable car for five with
planty of roam for luggage for two.

If there's one teensy-weensy flaw in
the Cressida sedan, it's the car's split
personality. It seems that the Cressida
can't quite decide whether to be sporty
or hweurious. The one I drove had the
analog instruments, which I'd take any

THE PM REPORT CARD
1985 TOYOTA
CRESSIDA GRADE COMMENTS
Accelaration B Adequate
Handling B Front tires nibble,

BOME understoer

Braking A Four vented discs
Steering A Crsp, good lesl
Tranamission A— Long throws, 3rd
sometimas hard o find
Ride A SPORT sefting
Just right
Fuel B Good considering
sconomy car's sire and power
Seating A Superb support.
7 adjustments
Vision B Tall headrests
Gauges/ B Incomplele—no oil
ocontrols prassure, voltmatar;
otherwise good
Ventilathon B Needs intermediale
fan speed
MNolse Micaly quiet with
& 55 mph Windows up
Cargo Fairty shaliow trunk;
capacity have seen bigger on
smaller cars
Engine A— Oil fister looks
serviceability like a bear
Fit and finish A+ Flawless

POPULAR MECHANICS » APRIL 1985

day over the digitals (also availabla).
While the Cressida’s round dials are
easy to read, where's the oil-pressure
gauge? Where's the voltmeter? What
raspectable sport sedan leaves off such
basic instruments?

The Cressida’s interior—along with
those of a half dozen other “high-tech’
Japanese automobiles—is well on its
way to electronic overkill. Toyota ax-
pects average folk to be computer liter-
ate. To get everything you paid for out
of the Cressida, you have to spend a
couple of evenings curled up with the
owner's manual.

The optional trip computer gives

such information as average gas mile-
age, which might be moderately useful
on rare occasions, but the computer also
has a memory for three people's birth-
days. Now, really!

Yet, the Cressida redeems itself in
many ways. Its front seats are engi-
neered, tailored and positioned for com-
fort. The cloth version feels superior to
the optional leather, but both are highly
adjustable and supportive. They do
credit to the car. The rear bench has
good legroom.

Thera's no doubt that the Cressida is
a good car, but no longer is it the
sleeper it used to be. ™

®

A knife for your every need!

A "Buck Enife' to many people is our famous Folding Hunter. To
others, it's one of our great fixed-blade sheath knives. To all of
them, Buck is the knife that holds an edge! Yet a lot of folks don’t
realize just how many knives we handcraft There's one for
almost any purpose you can imagine: hunting, fishing, shop,
woodcarving, emergencies, 'gentlemen’s’’ knives, gift knives,
presentation knives, custom knives, and many more. All with
these traits in common: great steel in the blade, proud crafts
manship in the making, and a hifetime guarantee to back it up
No wonder Buck is now, more than ever,
America's favorite knife!

v Fay maore irfosmation abalr knives, afd your

froe copy of Buck's full-coicr calalog. write

BUCK KNIVES

Dept. PM-£85, PO Box 1267, El Cajon, CA 32022
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Owners love the
performance and charisma,
but gripe about prices

and tiny jump seats.

BY MICHAEL LAMM
West Coast Editor

lot of emotion goes into buying a

car like the Porsche 944. The

whole purchase process becomes very

much an affair of the heart. So does
driving and living with the car.

A California medical secretary con-
fessed, “I've always dreamed of own-
ing a Porsche, and 1 finally decided to
get one. | did it en my own, too. | bought
this car as a 35th birthday gift to myself
| feel like a different person in it!”

A Missouri writer said, ""You can't
compare the 944 with ordinary cars. For
example, my Mercedes is purely func-
tional: four doors, big trunk, good econ-
omy, no trouble. The 944 is to enjoy."”

A Georgia research chemist wrote,

54

"The dealership and service
department are very courteous
when they deal with you”

—ILLINOIS ENGINEER

“It's fun every time | hop in!l™
—MASSACHUSETTS MECHAMNICAL
EMNGIMNEER

“The 944 has surpassed my
expectations.”
—MISSISSIPPI ARMY OFFICER

“Porsche deserves better dealers
in this country.”
—WASHINGTON [D.C. ATTORNEY

"The paint chips easily on
gravel roads.”
—MNORTH DAKOTA PROFESSOR

“The cost of labor at the dealer
is outrageous.”
—TEXAS VICE PRESIDENT

“This car should be illegal. It refuses to

be driven at legal speeds!” A Colorado

chiropractor: "Runs 100 mph easily.”
A few dealers tended to abuse the

Aggressive styling (vop) and strong. smooth
slant-Four powerplant were highly praised.

944's early selling frenzy. A Maryland
airline pilot told us, "I've heard about
Porsche dealers jacking up the price by
as much as $2,000."

An lllincis atterney pointed out that
“service and parts seem overpriced,
and my nearest dealer is 50 miles
away.” And an lllinois businessman
echoed that: “Seventy dollars just for

A NATIONWIDE SURVEY
BASED ON 1,331,724
OWNER-DRIVEN MILES

e e
an oil change is highway robbery!”
Yt most owners (82.4 percent) rated
{Please turn to page 57)
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Goodyear understands that the
streets can be just as much a
survival course as any off-road
stretch, Which is why we engi-
neered the Wrangler All-
Season Radial with a unique,

F

O R S U R YV

aggressive block-tread. To not
only tackle the worst any street
has to offer, but to do so mile af-
ter grueling mile. The all-terrain
Wrangler. It handles just as well
on the road as off.

GOODFYEAR




__ Now, Quaker State comes
in clean, easy to pour plastic bottles.

Exclusively.

o e ey

That Quaker State quality
America has trusted for over
70 years now comes in the
most convenent containers
you can buy. They're a cinch
to open, pour and reseal.
That means if your oil is less
than a quart low you can
top it off and save the rest
for later.

Quaker State's leading
motor oils are refined from
100% Pennsylvania Grade
Crude. 50 now you get 100%
Penn-Grade protechon, And
0% mess.

And if the new bottle isn't
in your store now, it'll be
there scon.

Today you need an oil this good in a package this good.




PORSCHE 944
(Continued from page 54)

their dealers’ sales policies good to
excellent, and 81.2 percent scored deal-
er service likewise.

Handling and performance ranked
second and third, right behind styling,

as the Porsche’s best liked features.

A self-employed North Carolinian ob-
served, "This is the car for a8 person
who loves performance. It's as closeto a
race car as you can buy for the street. It
doesn't have all those gimmicks, like
the 300ZX and the Supra. This is an
honest car that gives performance and

maore driving pleasure than any other
vehicle I've ever owned.”

A few owners noticed a certain jiggli-
ness in the suspension. “"Has a tenden-
cy toward ride harshness when travel-
ing over frequent gaps in the
pavement,” said a California manager.

{Flease turn to page 1900

SUMMARY OF 1984 PORSCHE 944 OWNERS REPORTS*
Total miles driven 1,331,724 Spacific distikes: Averags 34 Numbser of vehicles owned:
No complaints .. ... .. 10.7% Poor... .. 1.1 Thiscaronly ... . .... 18.4%
Average mikes gallan Poor dealer sanrice 107 Hear ssals Tweo cars ... w7
apend vead Weak air conditioner 102 Excallent. . . 5.8% Thres cars ., 2332
Imtown ... ...... 21.1 Useless pear seats . 83 Gl ety — Four or more cars 186
On the highway 27, Prica woo high B.9 Average ... ........ 244
Throe-speed automatic Poor . ....c..o..... B&8 Makes of other cars owrsed
in tewm 198 What changes would you like? Ford . ... 20.2%
On the highway 24.1 Mo changes . _....... 16A4%  Had any mechanieal roubls? Chevrolst .. ... ... 179
More horsepower . ... ]15.; Mo &8 8% Didsmohile 198
Turbochargor option 4 g o 3 33
mm e Tilt i wiinel &0 Yos 412 Towata : et
T : i 3 7'9 POt S0es - ... ... L% | Wi 1
i o - Degior ki coniiiones ., ... 83 Puwn'ru'::lm 14.5% Would you buy a Porsche BMd
it e ey . Eloctrical . . 14.5 aggasn T
. i AT ires  Sunmol mosor 13.6 Yos . T28%
e m‘"’"ﬂ"a SRl BTG DO Alr conditionar CART R B3
Handling . . 272 e - & O gamigse T3 Mayhe 188
HReputation o 232 Warkmanship opinion
BRI s e 14.4 Bacalerit, P8P, Dealer repairs satisfuctony? Waould you buy another Porsche?
Hesale value 13.8 Good 198 Yes . pes THO% TR T e O
Average ... . i 19 B 7o i i 220 o 4.3
Mmmm: e Pl ok L 0.0 S Lo Maybe. 188
Hanaling . . . . . B8.4 Comfort opimion Excellent . 308%  Age diswitution of owners:
Performance 42,1 From seats Good . ... 45,3 Urber 25 yoars 25.8%
Comfort . . 2.5 Excellent 67 2% Avernge 1.2 A0-49 years 65.7
Power . . 17.% Good . . 28.4 Foor ... &S SC-plas |, ... Bz

This TOOL-
BOX will organize, protect vour tools and
add a touch of class to any workshop, (Di-
mensions 200" x 9147 % 12%") Built with
cherry or walnut wood, styled with brass
corners caps and lock. )
This solid wood toolbox will last for genera-
Hons and become a family heirloom.
Plans include step-by-step instructions and
materials list. (PL-1826 $4.95)

Send your name and adedress with
check or ey order pavable to
POPULAR MECHANICS. Mail o
["upui.u Mechanics, Box 1014, Eadio
City Station, MNew York, N.Y, 10101

Craftsman Work Center: Build the MASTER
CRAFTSMAN WORK CENTER. A portable
tool center, two cabinets and deluxe assem-
Hj..' bench allow you o keep all vour tools
close at hand. A grid top makes camping
easier; covers with a sheet of plywood for
other tasks. Swivel casters with brakes;
drawers that open on either side and your
choice of finish gives yvou a P\‘."rﬁﬂmli;ﬂﬁj
work center, Plans
and materials
list. {PL-17a0

£5.95)

Classic Work-
bench Here's the
classic European
workbench
every wood-
worker dreams
of owning. Using thede plans, you can build
this workbench for less than half the cost of
a factory-made version. Dovetail joints give
the drawer super resistance to racking, De-
taih:dflang, instructions and matenals list.

(PL-1748 55.95)

Doll Cradle: Build your daughter or grand-
daughter a beautiful DOLL CRADLE. A re-
E)n uction of an 18th century cradle made
rom pine with a vamish fnish. Hand-
crafted with your own personal touch it will
be cherished for generations.
(PL-1820$3.95)

Calliope: Create the exciting sounds of cir-
cus music. Builld a mini-CALLIOPE crafted
from pine and easy-to-find materials. This
nosta 5;1'-.' music maker is a great gift for the
budding musician. Recreates the

sound of an orchestra of flutes

and whistles, Plans

! and materials lists

3 included.
B2 (PL-1830
53.95)

POPULAR MECHANICS ® APRIL 1985
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[PV [LONKG=UTE[RIN] TESTS

SUBARU GL
4WD TURBO
Four-wheeling on
demand

CHEVROLET
CORVETTE
A most-improved
sports car

RENAULY
ALLIANCE

‘Big-block” 1.7 power

is month we bid a fond farewell to

our Ford Tempo, keep humming

along in the rotary-engined Mazda RX-

7, and add three new cars to the test

fleet: a Subaru Turbo, Chevy Corvette

and a Renault Alliance with the new
1.7-liter engine.

Subaru 4WD Turbo

Now that we've lived with this Suba-
ru for 4,800 miles, we're bombarded
with questions from friends: How's the
turbo? How's the 4wd? How's the air
suspension?

The turbo gives this car the power
not only to keep up with traffic, but to
step out ahead of it when necessary.

A lever behind the shifter lets you
choose 2wd or 4wd manually. Our
particular test car has the optional two-
speed 4wd, with a low range of 1.20:1.
On a Sierra Mountain's ski trip last

=

Sleek new Subaru sedan features a 111-hp turbo Four and “on-demand”’ four-wheel drive,

winter, the dwd kept us going where
other cars bogged down.

Subaru’'s optional air suspension
raises the car 1.2 inches in front and 1.4
inches in the rear whenever you're in
4wd. But, when you reach 55 mph, the
air suspension microprocessor drops
the car down to its normal running
height. You can actually feel and hear
the air suspension lowering the car
when it's parked. It's like a camel: First
thea front drops down, then the rear, and
finally the car lets out a plaintive sigh

As of today, at 4,812 miles, the car ¢
has not given us one moment's :
trouble. We did silence a squeak
in the front suspension by squirt-
ing rubber lubricant onto the sta-
bilizer bar grommets, and we had to
tighten two screws at the rear bulk-
head. But that's been itl

We also changed the opil at 3,750
miles, even though the book says to
wait until 7,500 miles. The filter's sasy
to reach, as is the drain plug, but oil
dribbles down onto the skidplate.

- Us-:rﬁl'! POST OFFICE
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The Renault Alllance s much more car now with s optional [$103) 1.7-liter Four,

"

We're averaging £5.1 mpg in nearly
all-2wd driving. One stretch of freeway
gave us a high of 30.2 mpg, and a
couple of long in-town tours bottomed
out at 20 mpg.—M.L.

Chevrolet Corvette
On the cover of our March 1983
issue, we called the then-new Corvetie

All-black ‘85 Corvette looks llke an ‘84 on
the outside but is much refined underneath.

“The Best American Car Ever.” Our call
was based on test drives at the GM
Proving Grounds of prototype and pre-
production Corvettes. Other magazines
also raved about the Corvette.

Soon after our report, readers began
contacting us to relate problems with
their new Corvettes: Small things
breaking. A ride that would make a
truck driver wince, Recalls.

When we got the results from several
hundred Corvette buyers in our Owners
Report (page 132, Nov. "83), we knew
the ‘B4 Corvette had problems. Now,
Chevrolet tells us they have all the
problems solved. We decided to find out
for ourselves.

We chose an automatic transmission,
standard suspension, Delco/Bose stereo

{Please furn o page 108)
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Warning: The Surgeon General Has Determined
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- Buald
Multif
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This compact outbuilding
can be expanded easily to
hold a small car. Build
it from plans you buy.

lf you find that your interests have
outstripped your space to pursue
them, building a back-yard structure
like this can give you the added storage
and work room you've been wanting.
The basic structure measures 12 X 16
ft. and it can house bulky lawn and
garden equipment like tractors, caris
and mowers as well as recreational

o

The frant of this shed features a bump-out
bay window made of two casement units
and a 7-ft.-wide overhead garage door to
provide easy access for garden tractors.

&0

vahicles like bicycles, motorcycles and
snowmobiles, And there will still be
room for sports gear, woodworking
equipment and genseral storage.
Designed and built by William 1.
Winans, this do-it-yourself project has a
contemporary look and is loaded with
the well thought-out features shown in
the photos below. These include a 7-ft.-

[ Thig attractive and versatile
‘back-yard.building is ideal for
hmmg lawn and garden
“Yools and sports gear.

wide overhead garage door to provide
easy access for large equipment and a
bay window.

The interior features a built-in work-
bench for gardening chores and routine
maintenance, a fold-down stairway for
access to the loft above, a side wall
covered with perforated hardboard to

{Ploage tum o page 187)

SOURCE LIST

Guandian siding: Simpson Timbar Co., Third and
Franklin, Shalton, Wash. DE5B4.

John Deere garden trector: Menior Elevator and
Supply Co., 5762 Heisley Rd., Mentor, Ohlo 44080

Peg-Board : Masonite Corp., 28 North
Wacksr Dr., Chicage, [1l. S0BDE.

Interlor of one side wall 5 covered with
perforated hardboard to gain maximum
storage room. With heavy-duty fasteners,
even a lawn mower can be stored flat.

Bayport, Minn. 55003,

Sierrn roof shingles: Genstar Roofing Products Co.,
580 Dwcker Dr., Irving, Tax. 75062,

True Temper garden tools: Allegheny [mernational,
Box 3500, Shiremanstowm, Pa. 17011,

Waferwood and decking: Louisiana-Pacific
Corp., 111 EW. Fifth Awe, Portland, Ore. BT204.

A potting bench/workbench Is bullt into the
bay window to create a pleasant place to
work. It Is surrounded with wall cabinets
above and two roll-out storage bins below,

POPULAR MECHAMICS » APRIL 1985




34 -THICE FLAKEBOARD O FLOORE AND SIDEVUAAELS

A 2x B RIDGE
-m""- - 7 w6 RAETERS, 16° 0.0

Tie" THICK FRAME-OUT JCHSTA FOR
EXTERIOR SHEATHING FOLDING STAIRS TO LOFT
158 FELT EXTERIOR LOF EACCESS
UNDERLAYMENT DOR OPERING [BOTH ENDS)
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Built to take it.
All

Ford Club Wagons out-power,  an bodge or Chevy. |
out-tow, out-room any other They're built to fake it \
wagons. And for ‘85, they give you  “Out-front” comfort.

Ford's out-front

peak performance in your design gives you extra
: st - 2 room plus easy walk- A
choice of high output engines oo 1o the rons. Power TSt
both gas and diesel. steering is standard. Y
Options include speed American Trucks.
Here's where you wagon. Included: husky  control/tilt wheel...and At Ford, Quality is
find all the roomn and pow- 6.9L diesel, the most new power door locks/ Job 1. A 1984 suw;‘f I
er that's missing in todays powerful in its class. windows. established that Ford

small minivan wagons. Plus Ford's 5.8L High makes the best-built

You can choose

Ford Club Wagons  Output V-8 with s American trucks. This is
give you the true luxury of 4-barrel carb... Capta?nsr{:hal.rs based on an average of
spacious design. No other and 27% more up front. Plus problems reported by

wagons, big or small, pro- horsepower ,j_u;:' rear bench seats OWners in the prior six

vide so much usable than Chevy & | ;w-_ %Y with quick- months on 1981-1983
space—for people and/or  can offer you” TonERE et atuire | Models designed and
{:grgﬂ. You m:ﬁt up to f”?-: N el PSRN, built in the US.
12 in roorny comfort Tops for towing. | cahios

: j pace and Lifetime Service
(15 in Super Wagon). Only Ford Clubs flexibility of use. Guarantee.

More powertoyos.  have strong body-on- For a wagon thats great As part of Ford Motor

What a power choice frame construction. for everything from Company’s commitment

you get! Five engines, That'’s why they can be family use to recreation to your total satisfaction,
from biggest standard Six  equipped to tow up to to van pooling—join participating Ford Dealers
to the biggest V-8 in any 10,000 Ib.—much more the Club! stand behind their work,

in writing, with a Lifetime
Service Guarantee. No other
car companies’ dealers, for-
eign or domestic, offer this
kind of security Nobody.
See your participating

Ford Dealer for details.

*Optional not available in Californga or
with manual fransmission. Horsepower
based on SAE Standasrd J1349

"My Ford Club Wagon & Me."






Smaller Kitt car’
for Knight Rider

David Hasselhof, who plays
Michasl Knight on NBC's
popular Knight Rider show,
showed off a new version of
the high-tech talking car. We
were on location when Has-
selhol stepped out of his
dressing trailer and climbed
inta the 4-foot-long mini
Knight Rider.

The fiberglass body sits on
a lightweight metal frame
designed and built by mem-
bers of Hasselhof's produc-
tion team. It runs on a Briggs
and Stratton lawnmower en-
gine at over 25 mph, "Feels
like a real TransAm once you
get moving,” Hasselhof said,
David helped with the de-
sign of the mini vehicle and
with bolting on the body
“This TV series has given
me a personal affection for
the car—big or little.” he
said. David is showing off the
car at race tracks around

California,

Dawvid
Hasselhof shows
off his mini “Knight Rider,"

Paint laureate
Soviet physicist Uri Kamarov
says bubbles forming in the
latex paint on a window:
frame in his Leningrad home
have led him to new studies
in phase physics. "The bub-
bles formed in low sunlight
were very smooth. and [ am
now doing microscopic stud-
ies to find out why." he told a
London physics seminar

St. Elsewhere's Mark
Harmon polishes
he’s restoring. The brittle

Mark Harmon operates on Woody

Mark Harmon plays a resi-
dent doctor on the TV series
St Elsewhere. But off-cam-
era he does his surgery on
old cars. His latest project is
restoring a 1951 wood-pan-
eled Ford station wagon
Harmon, son of sportscaster
Tom Harmon, spent 10
vears looking for the car. He
found it sitting on four fat
tires behind a dusty barm in
Santa Rosa, Calif.. last year
He paid $2.200. 'l put air
back in the tires, charged the

battery, squirted gasoling in
the carburetor and it turned
right over,” he noles.

In the past few months he
finished exterior work, re-
storing rotted “bird's eye
maple.” The wood is so
hard. Harmon taped over g
drill hole to avoid splitting it.
With an acetylene torch, he
removed stubborn veneer
"“That takes a soft touch,'” he
says. "If you hold the flame
in one place too long the
wood surface bums.”

Van Allen belts
Duick; What are the Van Al-
len Belts? If vou said bands
of radiation surrounding the
Earth, you'd be part right,
Fhysicist James Van Allen.
for whom the belts are
named, says his favorite belt
i5 a sander,

"1 like to see a good piece
of wood improved by a fine
finish,” he wld us in a recent
interview.

Van Allen says he doesn't
do nearly as much shopwork
now as he did 10 years ago
when he was still building
furniture. in his lowa home
But he likes to get away to
the shop now and then. "It's
a natural place to do some
deep thinking,'" he says.

Fuller's models
Shortly before his death in
1983, architect Buckminster
Fuller showed a model rock-
gt-launching pad he de-
signed at a meeting of the
Pennsylvania model Rocke-
teers Society

"He had litle interest in
rockets themselves."” says
rocketesr George Moultan of
College Fark., Pa. "But he
was fascinated with model
building. He 1old us he would
rather build a scale model
than watch one of his de-
signs get constructed  full
scale.”” Fuller's launching
system was houseda in a Tef-
lon Geodesic Dome on
tracks. It would shide open
for a launch.

Steiger: painter
Oscar-winning actor Hod
Steiger paints canvases in
his spare time. He shuns the
high-tech lighting now popii-
lar with artists, Low-voltage
and other lighting systems
focused on the canvas help
the artist work in color differ-
ences and shadows.

"l don’t care what the light
i5,"" Steiger told us. "1 would
just as spon paint

by an ordinary

lamp as use any
special kind of light-
ing."” Steiger. who
uses photographs to
paint  impressionistic
scenes  with  bright,
strong colors, has never
shown his paintings
publiciy

Hail Caesar

"You want a high-tech exer-
cise machine?’ comedian
Sid Caesar asked. “Set two
chairs next to each other,
kneel between them and
push up like this.'" He grunt-
ed and pushed his kneeling
body off the floor. “"Furniture
is perfect exercise equip-
ment. And walls. They're
great. w0 Caesar, who
spends half his life on the
road. says that exercise with
whatever's available is the
only way o go, ™

NCISTHYO AHLYD AR CUOHE

5id Caesar shows us his two-
chair method of muscle building.

64
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TECHNOLOGY
UPDATE 4/S

PM

AVIATION
Mighty

wind roars

Despite the fact that military
aircraft today routinely kick in
and out of Mach 1, engineers
have had no way to study
whal happens to an aircralt
body as it enters, leaves and
re-enters the sound barrier
MNow, MASA has developed a
breakthrough wind tunnel that
has been used lo tesl itself
during its first year of opera-

Facility at MNASA's Langley
Research Center in Hampton,
Va,, houses a 200-foot-long,
49-foot diameter wind tunnel

Mach 1.21

traditional wind-tunnel tech-
nology with “cryogenic atmo-
sphere” controls. By evapar-
ating liquid nitrogen at —300°
F. inside the tunnel, the NTF
produces cold, heavy air
The "older” part of the tun-
nel, taken from designs tested
in the 1970s, includes the 24-
foot (from tip to tip) propeller
ihat generates the wind.
Three motors drive the pro-
peller. Two variable-speed in-
duction motars  working
through a two-speed gearbox
can vary the force of the air
passing through the tunnel.
These can be cul off and
power switched 1o a single
60.000-hp motor  thal pro-
duces constant wind speads
Top wind speed with either
gystern ig 600 mph, about
Mach 0.8. But the big chil
produced by the nitrogen
simulates forces created by
going in and out of Mach 1
Dwuring the first year of oper-
ations, MASA scientists have
been running the tunnel
through its entire speed range
and recording pressure, tem-
perature and wind velocity
conditions. Their computer

tion, The Mational Transonic §

that dramatically duplicates |8
conditions from Mach 0.8 to B8

A

The MTF tunnel combines |8 ;

i

PHOITCY BY SRAN WL

o

Scale model of supersonic craft
body [left] sits Inside NASA's
200-fr.-long transonic wind
tunnel. The tunnel simulates
speeds between Mach 0.8 and
Mach 1.2. Techniclans examine
propelier section [top] where
winds up to 600 mph are gener-
ated. Super-cool air working
with propeller-driven wind
creates trarsonic conditions.
Engineers working In control
room |above)| compare data pro-
duced by tunnel with that of
actual supersonic alrcraft.

A blast from
the past

studies are compared with
sensor readings on opera-
fonal argrall to generate
“Reyrolds Numibers "

The Raynolds Number is
the ratio of the test model's
mass multiplied by the speed
and density of air flowing
over, then divided by the wis-
cosity of the air. By develop-
ing a Reynolds Number in-
dex, NASA scientists think
they've precisely reproduced
transonic conditions.

Later this year, NASA ex-
pects to take delivery of the
Grumman  X-29  forward-
swept-wing jel (see [ Flew The
World's Hottest Fighter, page
78)., While the super et will

have gone in and out of the
sound barrier several times
by then, it will not have per-
formed every maneuver il Is
capable o doing.

A year of wing-tunnel test-
ing, coupled with continued
flight tests from NASA pilots,
will create a dala base from
which to design the next gen-
eration of the X-29.

Military officials hope it will
develop inlo a fighter plane
that will be able to dogfight at
amy altitude at speeds wel
over Mach 1. NASA officials
are looking for the first hints
of an aircraft that can go in
and oul of space al high
speeds

In April 1935, Popular
Mechanics reported on the
Army's new wind tunnel at

Fort Belvoir. The tunnel had
18-foot blades and could
house quarter-scale plane
models. it produced winds of
a then-astounding 300 mph

to allow engineers to test stall,
dive and other characteris-
tics. It is no longer in service.

ST e e et Ay e T L T, S T e e T e Y e e e R s
POPULAR MECHANICS ® AFRIL 985

65




Soarin

It ] as

g under the sun

*, "..-I“I

2ol O W

he day

noe

sititude

Tale of two airliners

When you have a successful alfliner, yo

of it. The rece

vi2 airline customers

ired to develop a brand

aving the

e P

om sora

pen wide and take a big bite

nace Shultle m leyacds =51 can't be

A harvest of

new machines

ELECTRONICS
A salesman with a chip on his ...

catglog

the brands

POPULAR MECHAMNICS ® AFRIL | 585



ILLLETRATION B ALAN GUTIERREZ

Jupiter probe enters final test phase

Jupiter is one of the mos! widely photographed and abserved
bodies in the heavens. But scientists know little about what
goes on inside its gaseous and dense atmosphere. Late next
wear, the veill is expected 1o be pierced when Amenca launches
the Galileo project

The Galileo package will take two years to fiy to Jupiter on a
Titan rocket. When it arrives, an orbiter will begin to circle the
planet. Then, a sensor package will be parachuted in through

Station
adjuncts

As Amarican agrospace com-
panies work on their designs
of the space station, space
agencies from other countries
and from smaller American
firms are coming up with pro-
posed add-ons. Japan's Min-
istry of Trade and Information
is proposing 1o add a small
manufacturing and research
pod to the station, The B-foot-
wide circular pod would be
Shuttte-launched and could
be rocketed back to a Shuttle.
Itz arms would work with men
in Manned Manauvering
Units to perform experiments
outside the station. Inside, the
pods would be used o manu-
facture siicon chips automati-
cally. Meanwhile, Natural En-
ergy Systems of Flonda has
proposed construction of a g
lightweight flying saucer that é
would spin in orbit alongside £
the stafion. Astronauts could E
gnter the mini station to stand §

BRLAN SLILLPAR

the large "eye” of Jupiter, a red cloud that is a permanent fixture
on the planet's surface. Because Jupiter's gravity is almost 2'/;
times that of Earth, and its atmospheric pressure is dozens of
times greater, the package is expected to self-destruct before it
can reach the surface. But, on the way down, it will sense the
chemical makeup of the Jovian atmosphere. It will broadcast
video images and computer data 1o the orbiter, which will relay
themn to Earth

in simulated Earth grawity

POPULAR MECHANICS ® APRIL 1585

Astronauts maneuver to Japarnese spate pod as Earth gravity station follows space station in orbit.




How to hide an aircraft carrier under water
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During submerged opera-
fion, the cranes retract into
streamlined, waterbght com-
partments that are built along
the top of the sub’s hull. The
SkyHook program is being
jointly developed by Brtish
Agrospace and Dowty Boul-
ton Paul of England

Editar: Derinils Eskoow

Conributors: Sreidon M. Gallager,
Temy €. Treackwell, Fran Wenograd
Golden, Ted Frars, William
Blizzard, Steve Eskow

if future Mannes ever have 1o
hit an enemy-held beach,
they'll mount their attack from
a new dual-role amphibious
assault ship that combines
the aerial striking power of an
aircraft carrier with the ability
to launch and recover the
Mavy's fast, new air-cushion

landing craft. As the landing
craft fly out of a huge bay in
the wvessel's stern, Harrier
jump jets and attack helicop-
ters will take off from a mimi
flight deck to provide protec-
tive air cover as troops fight to
establish a beachhead.

The B44-fool, 40,500-tan

Champion
choppers

Russia’'s Mi-26 (near right) is
undisputed champion as the
world's most powerful heawy-
lift helicopter with a payload
capacity of 20 tons. But now -
we're about to top it. The Boeing Vertol XCH-82, currently under
construction (far right), will lift a whopping 35 tons—75 percent
mare than the Mi-26. Looking like a praying mantis clutching its
pray, the tall-legged, tandem-rotor monster will have a special
cab glung under its belly to give the lift operator a clear view of
the load. Abandoned 10 years ago for lack of govemment
funding, the XCH-62 has now been revived and is expected 1o
be operational by 1988. Mu]

Potent new assault ship with a one-two punch

ship carnes 2,000 troops, has
a B00-bed hospital with six
fully equipped operating
rooms and can still do befter
than 20 knots. The first of the
new assault ship class, the
LSS Wasp, will be construct-
ed by Litton for delivery to the
MNavy in 1989

S e s

compressed air on spring leg.




"~ SEEITATHOME... AND BELIEVE

AFFORDABLE

The RotorWay BExec is an unbsalievable
innovation in personal transportation|
After all, who would believa this hellcop-
ter ciosts less than a luxury sports car?
That its main rotor hub utilizes state-of-
the-art elastomeric bearing technology
found in helicopters costing $150.000
and up, or that when it comes to perfor-
mancea, safety and shyling it meals or
bescats anything in ils class, o that its four
cylinder water cooled 152 HP. power
plant runs on auto fTuel, Not axpensive Ay
gas!??

Can you balieve all this?

YOUWILLIL .. Once you sea it on video!

SEEING IS BELIEVING

As the old saying goes, seaing is ballev-
ing and not enly will you see first hand
the evolution of helicopters in general
and the evolution of the Exec in particu-
lar, but you'll also take a heart pounding

fide with our Silct through picture post-
card desarts and majestic snow coversd
mountain peaks, Then it's on to breath-
taking Lake Powsll whera sculpturad red
rock towers rise hundreds of feet from the
watars edge providing owesome vienws
of the pristine blue water beaches
bolow. Than, with franguility behind us
it's time for more action packed high
speed fiying. You won't believe what this
ship can do.. .until you see il

UTILITY WITH EXCITEMENT

You'll sea that fun isn’t the only thing the
Exec has to offer. Agricultural spray eqguip-
ment and water lioats aad utility to the
long list of uses this personal helicopter
Fas to offar

It you've orderad one of our information
packats in the past you'll definitely want
this video, and our updaled information
package, You won't balieve what the
Scomplon and Exec have evolved info..
until you see (it

COST EFFECTIVE OPERATION

Somathing you CAN believe howeaver, is
the fact thal the low end of general
avigtion is dying, if not qiready dead
FACT! Sales of 2 and 4 placa fixed wing
aircraft are curently 20% of what they
weara 10 years agol Why? Most Industry
experts say skyrocketing costs are to
blarne. That's hogwash! When you allow
for inflation over the past 10 years, the
cost really hasn't increased all that
rmuch, 50, whal's the reason? Lack of
new designs is one thing, bul sven mome
0, is the fact that entry level fixed wing
alrcraft don’t offer much exciterment ar
utilfty. Think about it Is it cost effective to
fly tha company airplana 200 milas? Mot
very. and distanceas longer than that are
best travelaed on commercial flights. This
Is aspacially frue now with alrling darag
ulation, Plus thea fact that you still need
ground fransportation going to and frorm
the airpon,

In cosa you haven't reqlized it...Ir's ime




IT..THETHRILL IS BACK!!

for a change. It's time for the helicopter.
You're eoady for excitemeant and we've
gof it...THE THRILL IS BACKH Point to point
NOT girport to girport is the most efficient
way to fly within a 200 mile radius. Tha
Exac totally fulfills the urgent demand for
this type of essential transportation.

HELICOPTER V5. SMALL AIRPLANE

Some people will tell you general avia-
ticn hasn't changed In forty years, The
truth is they just haven't been looking in
the right direction. Helicopters WILL re-
place the small airplanal We've maode
this tape to prove it to you, 5o preparna
yourself for some shocking reality! On top
of all this, itisn't neceassary to be IFR rated
to fiy a helicopter. If waather moveas in

and youre hatheay toyour dastination just

land where you run out of sky and safely
wait it out, With as little as 2 or 3 ocres of
land you can park it at your homa or of-
fice. (Depending on local housing
dansity. )

For you video buffs, this production util-

izes the latest in Digital Video Effects and
state-of-the-art Ampex Digital Opfics
combined with an incredibly dynamic
souncitrock!

The days of two dimensional travel are
ovel. You can live in a whole new world
of affordable three dimensional point to
point transportationl

Charge 1o Masierc
Signature
Send me the llems

Sea it...then believe ! THE THRILL 1S
BACKI

ORDER YOUR VIDEQ TAPE OR INFORMA-
TION PACKAGE TODAY!

t Ro AlR Cﬂlm y

checked balow.

ACTIDH PlCﬂED 1 HDI..IH UIDED T!PE

QORDER YOUR VIDEOD
TAPE AND INFORMATION
PACKAGE TODAY




WORKSHOP
MINICOURSE

Using dado blades: Part 1

After stock has been cut to size, often it must be machined
again 1o create commeon joints like rabbets, dadoes and
grooves. A regular saw blade can be used by making
repeated cuts. But, to increase working speed. accuracy
and efficiency, a dado blade is indispensable because it can
be adjusted to make many different-width cuts,

There are two kinds of dado heads commonly available
for home workshop use: the adjustable “wobbler” blade
and the more conventional multiple-blade set. The wobbler
consists of a single blade mounted on a wedged hub. By
tuming the hub dial, you can tilt the blade slightly away
from the hub's true vertical plane. Then, when mounted on
the saw arbor. the blade will rotate with a side-to-side
motion, or wobble, and will produce a wider cut—from e
in. to ¥ in.

wobbler [above, Inset) or
multiblade type [right].

The multiple-blade set consists of
two outside cutting blades and several
inside chipper blades. Depending on
the combination used, the kerf width
can vary from ¥« in. to 'Yy in. Paper or
cardboard washers also can be inserted
to make finer adjustments

Shown here are several ways 1o use
these blades, We'll have much more in
the next two months. Also, if yvou like
the adjustable hold-down jig shown,

you can find plans for building it in
Great Woodworking Jigs, page 104,
MNov, 'B3.—Rosano Capofosto

Wobbler head has single blade that can be
tiited to varying degrees—relative to saw
arbor—by turning adjustable wedged hub.

Cut duplicate rabbets rst fence because
one fence adjustment same cut even if
boards vary slightly In width.

12
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Aren't you
glad we use dials?
Don't you wish
everyone did?’

PONTIAC
GRAND PRIX

WE BUILD EXCITEMENT




Stop and go trathc can be

murder with fouled plugs.

That's when sooty carbon buildup,
caused by repeated cold starts, can
lead to rough idle and misfire. A threat
we never took lightly at Motorcraft
Hence, our extended tip design. An
engineering masterpiece that can
handle power surges up to 38,000 volts
without missing a beat,

A design that burns away

sooty carbon as you driva.

The result: & sure, clean bum for
better engine performance and
better gas mileage (provided your
engine is properly tuned and
normally driven).

The extended tip spark plug from
Motorcraft. Quality parts for all
makes of cars and trucks.

Get it together -— buckle up,



‘I Flew The World’

.

‘If all three computers
go down, we go from fly-
by-wire to fly-by-prayer.’

Thn sun loomed just over the
eastarn horizon of the California
desert as [ slipped into the cockpit of
the jet no man had flown before.

could become the hottest fighter in
the world, consumed every bit of
attention I could muster. So com-
plex is the instrumentation, so de-

The world watched as I strapped BY CHARLES A. "CHUCK" SEWELL tailed and extensive, that it takes

myself in. Cameras flashed and
technicians ran around the odd-

Chief Test Pilot
Grumman Aerospace Corp.

more like 25 men to fly it. [ was the
only man sitting in the cockpit, but

looking jet with the backward
wings. We started checkout procedures on the Grum-
man X-29, a plane designed to cruise at Mach 1.72.
(Editor's note: The top speed of the X-29 is a secret,
but it is believed capable of flying faster than any
winged aircraft.) As the canopy came down over my
head, there was a momentary thrill, that “high"
quarterbacks are supposed to get with the first snap of
a football game.

But quickly the charged air in the cockpit cooled and
[ was busy with the preflight madness that takes more
than an hour to finish. The X-29, prototype of what

POPULAR MECHANICS ® AFRIL 1985

there were dozens of others ready to
“fly' the forward-swept wing craft in what you might
call the back seat.

Most of them sat in a blockhouse off the runway at
Edwards Air Force Base. Some ware in a control room
3,000 miles away at the Grumman test facilities in
Calverton, Long Island. Sitting before me ware 100
caution, advisory and warning lights. I could count
121 circuit breakers and five red-guarded emergency
switches. My flight control system panel was a mass
of 15 switches and 36 lights. But add it all up and it
still didn't give me all the information that would be
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necessary to take the X-29 aloft for the first time.

A warning light flashing before me signaled trouble
in one system of the airplane. But inside that block-
house another, more extensive set of instruments
would give the gpecifics. The men inside, each an
expert in his own field, could talk me through any
trouble. And the group at Calverton, 2.5 seconds away
by special satellite transmission, could look over the
shoulders of the men looking over mine.

For an hour we went through the whole routine,
switch by switch, light by light, circuit breaker by
circuit breaker. Then, I shut down the big GE 404
engine. For the next few minutes, | went over my
flight test cards—the script for the maiden flight—
and the ground crew topped up the tank that holds
3,967 pounds of jet fuel.

By now, the chatter over the radio was steady and
confident. Why not? The X-29 had withstood all
manner of wind-tunnel testing. And I had flown over
400 hours of simulated flights in a computerized fixed
base simulator and in a bubble cockpit built into the
nose of a C-131 cargo plane we call TIFS (Total In
Flight Simulation). Sitting in the bubble when TIFS
was airborne, [ had been subjected to real crosswinds
and real landing conditions 1 would face in the
moments ahead,

We had been at Edwards exactly three months,
plotting weather conditions, going over the routines
that would be programmed into the flight, and
running taxi and fast taxi tests down the ample
runway where the X-1 had once taken off to become
the first aircraft to break the sound barrier.

With the fuel tank full and the batteries charged, 1
got the go-ahead to start up the powerful engine
again. And now we were 10 minutes from takeoff.
During fast taxi tests the week before, I had put the
plane in the takeoff mode. Even earlier, | had taxied
the X-29 at Calverton up to 119 knots just so [ could
get the feel of the craft and to see how it moved as it

Sewell posed In the cockpit of a Grumman Wildcat fighter from
World War Il along with Grumman engineer Dick Mazurek in 1969,
the year Chuck joined the aircraft company as a test pilot.
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Iri the basement of his home, author Chuck Sewell examines the
models he has collected of each of the planes he has test flown.

shifted from the taxi mode to the airborne mode.

In the taxi mode, the airplane is firmly on the
ground, just a high-performance car with wings. But
in the flight mode, the wheels are barely touching the
ground. Just a slight pull and you'ra off. In the week
before takeoff, [ had brought the X-29 to 140 knots.
For all intents and purposes, I had already flown it.

The final fast taxi tests were the most difficult, and
the most rewarding. [ took it all the way to the
threshold of the airborme mode, then stopped and
turned the X-29 around, all in less than 11,000 feet of
runway. | had been in the airborne mode for as long as
7'z seconds. You'd eat up a lot of ground on most any
runway at that speed over that time period. But at
Edwards, the airplane and I had 15,000 feet of hard
surface runway and another 4'/: miles of lake bed.

Now, we were just a couple of minutes from
shooting off the tarp and I gathered up my flight test
cards and set them before me. In a moment, a set of
three Honeywell computers would begin talking with
one another, starting my instruments on the carefully
calculated “fly-by-wire” routine for the first test.
Thinking about those computers heightened my confi-
dence. The three work together to create a digital
flight control program, one that senses much of what [
sense—but seconds before me, We knew the X-20
would be unstable under some conditions, and the
computers were there to make sure my back-seat
pilots and 1 could keep control of the airplane under
just about every conceivable circumstance.

Each of the three computers thinks it's in the middle
and talks back and forth with the other two. If one
computer goes down, the remaining two will go to
“digital reversion” programming, just about as fast
and as smart as the original digital. If two computers
go down, the third goes to “analog reversion,” slower
than digital, but still fast enough to get me back down
on the runway the soft way.
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Sewell pliots the X-29 on its maiden
flight out of Edwards Air Force Base,
Calif. He flew slower than supersonic,
but still beat the chase plane,

If all three computers go down, we go from fly-by-
wire to fly-by-prayer. The X-29 pitches up and down
faster than any man can react. If your speed is over
200 knots, that airplane will self-destruct in two-
tenths of a second once it starts to pitch. No pilot in the
world could get control of a tumbling X-29 without
help from a computer.

But the advantages of the X-20 are almost endless.
Forward-swept wings (FSW) let the air around the
plane stream in toward the fuselage instead of

\ if‘ A A ﬁ-‘.-.,". Paid
Sewell [left) poses with other members of the Royal Alr Force
aerobatics team. He served with the team for twio years in the '50s.

streaming out toward the tips. That provides so much
extra lift that when [ throttle up over 155 knots, the
plane will literally leap off the runway.

An FSW plane built of metal would need wings so
heavy that the advantage of extra lift would be lost. By
the 1870s, however, when Grumman started design-
ing the X-29, new aviation materials allowed us to
build extra-strength, but lightweight, wings. Now, we
can go supersonic and keep our wings.

The maiden flight was hardly supersonic. As the
seconds ticked away and [ got clearance for takeoff, [
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After a mission over North Korea, a young Chuck Seweil examines
damage to his plane’s wing. He was nicknamed “magnet tail.”

knew the speed would be kept to under 235 knots. [
wouldn't get to use the afterburner on this flight. But
X-29 is like a high-performance sports car. It lets you
know it has muscle even when it isn"t running at top
speed. That GE 404 powerhouse is so strong you can
kick the throttle all over creation and in and out of
afterburner phase and never come close to a stall. A
few F-18 pilots, who also enjoy that engine, have said
they thought it might have stalled momentarily in
flight. But it seemed to kick right back on line even

(Please turn to page 169)
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AVIATION MILESTONES

HISTORY'S BEST
TEST PILOTS

Wearing silk scarves at first, then g-suits,
a separate breed of pilot has taken
‘ us higher and faster in new planes.

gt
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Jules Vedrines, first to fly faster than 100
mph, was killed testing a racing plane.

BY WILLIAM HOFFER

hy break your Aeroplane your-
Wuylf ... when we can do it for

you?" The advertisement ap-
peared in the May 1911 issue of Flight
magazine. The ad space had besan pur-
chased by Wilfred Parke, a 22-year-old
Englishman, father to a whaole new
breed of men: professional test pilots.
Hired by aircraft designer Alliott Ver-

Crew readies a Handley
Page biplane for tests.
Wilfred Parke, worid's
first pro test pilot.

was killed in a Handley
Page in a 1912 test.

Lt. Jimmy Doalittle {top) tested instrument flying in an open cockpit craft before flying on
instruments only in a Consolidated trainer with blacked-out canopy (abowve] In 1929.

don Roe to test the Avro Type F mono-
plane, Parke's meticulous studies con-
cluded that the plane was too frail and
underpowaered. He had become the first
pilot to perform a spin intentionally and
recover from it, and his carefully rea-
soned resumeé of how it was performed
became the first handbook for test pi-
lots, Parke was killed in 1912 when the
engine failed on his Handley Page bi-
plane during an atternpted stall test.
That same year, French test pilot
Jules Vedrines became the first to fly
faster than 100 mph. He did it in a
Deperdussin Monocogue Racer. Ve
drines died in a 1919 crash.
Jimmy Doolittle, whose
name was immor-

talized in World War II, already had a
claim to fame as an Army Air Corps test
pilot in September 1928. The 33-year-
old Lt. Doolittle flew a Consolidated
trainer over Mitchell Field on Long
Island, N.Y., to become the first to fly
solely on instruments. Doaolittle's cock-
pit was covered by a tinted hood that
blocked all outside wisibility. He had
performed open-cockpit tests prior to
this daring finish,

The coming of the rocket plana in
World War I called for tiny cockpits and
pilots with smaller frames. Germany
started training women, and in 1937,
Hanna Reitsch became the first woman
test pilot. Five years later, she was
chosen to fly the ME 1638 rocket plane.
She also made 10 successful flights ina
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The X-15 [top] was flown a record 4,104 mph by Joe Walker [top right]). Chuck Yeager
rocket plane

|jabove] flew Glamorous Glennis

steerable version of the V-1 rocket.

Germany also placed the first test
pilot inside a jet plane. On August 27,
1938, Erich Warsitz flew the experi-
mental Heinkel HE-178 over Marienka,
Germany, for six minutes. Then, he cut
the power for a planned glide in. War-
sitz. misjudged his approach, but ex-
pertly sideslipped the plane to land safe
and sound.

The first woman test pilot for nonmil
itary craft was an American, Alma
Heflin, who took a single-wing two-
seater on its first flight for the Piper
Ajrcrafi Corp. on Nov. 12, 1941

American test pilots wera busy trying
out over a dozen new aircraft in 1947,
but all eyes were on Nerth American
Aviation pilot George Welch. He had
been known as the first American pilot
1o engage the Japanese at Pearl Harbor.
With the war behind him. Welch now
flew the XP-86, the first swept-wing jet
and a prototype of the F-B6 Sabre.
Welch was killed in 1954 during tests of
the F-100 Super Sabre

Perhaps the best known test pilot in
American history is Chuck Yeager, On
Oct. 14, 1947, the 24-year-old pilot
carried a Bell X-1 rocket plana dubbed
Glamorous Glennis (named for
Yeager's wife) to an altitude of 42,000
feet and a speed of 670 mph, or Mach
1.015. Man had broken the sound barri-
ar with the noisy salute of a sonic boom.

The year George Welch was killed,
Convalr test pilot Skeets Coleman
changed aviation history by making the
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{right] over Mach 1 In 1947,

first transition from vertical to horlzon-
tal flight in a Convair XFY-1 VTOL. The
plane was affectionately known as
Pogo, after the Walter Kelly cartoon
here. Coleman took off vertically, flew
horizontally and landed vertically.

On Feb. 26, 1955, North American
Aviation test pilot George Franklin
Smith became the first flyer to survive
an ajection at supersonic speed. Smith
flew his F-100 Super Sabre at 6,000
feet and more than 700 mph, ejecting
five seconds before it crashed into the
Pacific Ocean off Laguna Beach, Calif.
The 64g force he encountered ripped
off his helmet and knocked him uncon-
scious. But his chute opened and he
flewr again.

NASA test pilot Joseph Walker flew
the Bell X-15 a record 4,104 mph,
almost Mach 6, in June 1962, Walker
was killed in 1966 while he was piloting
a chase plane during a test of the
B- 70 bomber.

NASA officially designates the
threshhold of space as 50 miles
high. The first pilot to take a
winged aircraft owver the threshold of
space was Air Porce Major Frank R.
White, He flew the Bell X-15 out of
Edwards Air Force Base on July 17,
1962,

An estimated B0O0 men and women
have wom the wings of test pilots over
the past 75 yvears. At least 112 of this
ehte group are known to have died. All
of them challenged the sky to give us
the gift of flight

Skeets Coleman piloted Pogo on the first
vertical and horizontal flight in 1954,

George Smith stands next to the F-100, from
PM  which he made the first supersonic efection.

79



g

i

T
ST W SRk
BT




ﬂn performance and handhng these family cars

“from Detroit rank among the best sedans in the warld.

Olds Clera GT (far left] posted

¢ the beit skidpad performance
of any car PM hat ever tested,
including Porsches and
Ferrarisi Ford LTD LX [left)
may look old-fazhioned, but it
can out-drag and out-brake
any sports sedan in this group.

After a llﬁtﬂlrltﬂ'rli'l:lt,l

GTS and Chevrolet Celebrity
Eurosport; back row [left to

specifically a LeBaron GTS—Ford's hot LTD LX and
all four *'Europeanized’’ General Motors A-body
intermediates.

Surprisingly, the individual GM divisions are given
enough latitude that—even though all four uge
exactly the same front-wheel-drive notchback body—

the appearance, performance and overall feel of the

individual cars is very different.
Once again we went to Raceway Park in English-

town, N.J,, where we ran all six cars through our "

normal track testing drill—quarter-mile acceleration,
slalom, braking, skidpad—and took basic measure-

right] Oldsmobile Clera GT, Ford
LTD LX, Buick Century T :
and Pontiac 5000

ments of interior volume and trunk capacity.

We also spent a day with a group of drivers doing
back-to-back loops over the same set of roads in sach
car. Then, we filled out extensive evaluation sheets,
rating each car in 22 categories. Fusl economy is the
average returned by the group in street driving only.

In genaral, we liked these cars a lot. Oh sure,
they re not perfect. But even the inexpensive Chevy
Eurosport has an honest, solid feel about it. Head out

' todrive coast-tocoast and you know that: 1) You'll get

there; 2) You'll have fun doing it; 3) If you do encoun-
ter problems, the ﬂ’l‘rlavv will be a lot easier and



cheapar to repair than a high-priced
European exotic. Of course, the people
you pass may think you're in a rent-a-
car, but that can be an advantage, too.

Buick Century T Type

Each General Motors division is al-
lowed to edquip its cars the way it
wishes, using a mix of corporate pars
and “‘specific’ parts unique to that
particular car. For example, Buick and
Oldsmobile use a 125-hp, 3.8-liter VB
and four-speed autornatic, while Chev-
rolet and Pontiac achieve nearly identi-
cal results with a High Output 130-hp,
2.8-lter V6 and three-speed
automatic. The Buick and Olds
are fitted with optional
215/60R14 Goodyear Eagle GT
tires, the Chevy and Pontiac use
195/70R14 Eagle GTs.

In the slalom, the Buick and
Oldsmobile used their bigger
tires to advantage, and outhan-
dled the Chevy and Pontiac to
post some of the highest figures
we've ever seen for a sedan.

Any time you get over .80g on
the skidpad, you're in pretty
fancy country for a street-legal
car, let alone a four-door sedan.

If the A-bodies are so similar,
how come the Buick won and
the others finished as far back
as fifth? Trim and options. The Century
T Type is a really nice piace of machin-
ery compared to the rent-a-car bland
Chevrolet Eurosport.

We particularly liked the exterior
body detailing—the way the radic an-
tenna is recessed, the way the grille and
taillights are handled and the very Eu-
ropean treatment of trim. Our road
testers also praised the very comfort-
able leather seats and Teutonically
functional interior styling.

The most impressive facet of the T
Type is still the performance. It's not

in the slalom, Chevy's

fast in a straight line, but it sure can go
around a comer. The T Typa has a
marvelous combination of smooth ride,
flat comering, great brakes and excel-
lent feel. It's downright fun to drive.

Ford LTD LX

When the Fairmont first came out in
1978, you could order it with an option-
al 302-cu. in. VB and four-speed. Over
the years, Ford's Fairmont was restyled
into the LTD, and the V8 was dropped.
Now, the five-liter V8 is back as part of
the LX package. There's no more four-
speed, only an automatic. But, no mat-

N — - Fal s

ter. Ford's SVO engineers have gone
through the LTD chassis and given it all
the good suspension parts. They've
added Goodyear Eagle GT 2056/70HR14
tires, and come up with a four-door
Mustang GT.

The 165-hp LTD V8 will handily out-
perform any of the sedans we had in our
police car comparison test {Why Police
Can't Get The Cars They Need, page
75, July '84).

~
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Celebrity Eurosport behind
Buick and Olds A-<ars due to smaller 19570 tires

Put your foot down, and it goes. Inthe
quarter-mile, it was by far the fastest
car in this group, and faster than all the
imports except the Merkur. It also has
phenomenal brakes.

Where the LTD LX shows its age is in
cornering. Oh, it will go around a turm
okay. The handling is very nautral, and
very good. Unfortunately, the comering
limits are low. The LTD LX was last of
all 14 imported and domestics in the
slalom and skidpad tests.

The LTD LX has a lot of traditional
American virtues—there's more fun-
per-dollar in this automobile than you'll
find anywhere else in a four-
door family sedan.

Oldsmobile
Ciera GT

Unbelievable as it may seam,
the Oldsmobile’s 62.41-mph
slalom speed exactly matches
the performance of the Mustang
SVO in last year's sport car test
(Corvette Takes On The World,
page B8, Jan. "B84). It racked up
the fastest slalom speed we've
ever recorded, cnd is signifi-
cantly faster than the Corvette,
Ferrari 308 and Porsche 928,

Its .B4g skidpad performance
is also better than any street car
we've tested. But it also takes
some compromises. Every one of our
testars complained about the Ciera’s
loose steering, the fact that it doesn't
instill confidence, its poor driveability,
sloppy handling and too much torque
steer. It's obvious that the Olds angi-
neers have designed a car that will post
impressive test figures, rather than one
that is impressive to drive.

Then, there's the traditional glitzy
Qlds interior. While every other car in
this group has gone after a soft, muted,
tasteful look Olds has stayed with plas-
tic chrome, tacky velour and fake wood.

DOMESTIC SPORTS SEDANS—PM's ROAD TEST RESULTS

GAS MILEAGE %-MILE SLALOM' SKIDPAD® BRAKING (H.) TRUNK CAP* INTERIOR* ROAD TEST
CAR (EPA city/PM test) (sec. = mph)  (mph) (cw/ccw)  (60-0 mph) INDEX SPACE INDEX RANKING
Buick Century 18.0016.0 17.20@ 7800 | B153 | 83081 141 20 120.2 1
T Type
Chevrolet Celebrity 19.0/18.6 1733@ 79.268 | 6090 | 78180 165 20 1216 5
Eurosport
Chrysler LeBaron GTS 19.0/18.5 17.08 @ 79.54 | 62.20 781,80 155 12 123.4 B
Ford LTD LX 21.0M16.0 16.BB @ 8395 | 5610 J31.73 n 13 1224 2
Oldsmobile Ciera GT 18.0/16.2 171 @ 786D | 6241 B2/.84 138 20 115.5 3
Pontiac 6000 STE 19.0/19.5 17.46 gp 78.26 | 60.36 T 144 20 1198 4

1. Best speed achieved while weaving through seven cones placed 100 feel apart; the higher the speed, the better the transient handling.

2. G-lorces generaled during steady-state cornaring arcund a 200-{eot-diameter cirche; cw = clockwise, cow = coumterclockwise.
3. The number of standard-size grocery bags thal will stand uprght (1-inch crush space pecmitted) in (he Irunk

4. Front-seal widih = headroom = leg

FOOMm + Pedar-Seal width = headroom = leg

hrin LR

1,000,

5. Subjective ranking on the road by a team of testers; cars are graded by “leel,’ indepengent of 1651 Irgck resulls

*Hatchback with folding rear seatbacks uprigh
Bold numbers indicate Best performance

B2
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The seats in this car are truly awful.

There were two bright spots: We
especially liked the Delco sound system
and the instrumentation, This was the
only ear in the whole group with a full
set of round, easy-to-read, analog
gauges. That's rarer than you might
think, even these days.

Pontiac 6000 STE

Two years ago, we tested the STE
and liked it a lot (see Does Twice The
Price Mean Twice As Good? page 82,
Feb. ‘83). We still do, but the sports
sedan market has gone racing past,
while the STE is still pretty

identically to the Pontiac STE at the
track, except for braking. Stopping dis-
tances were disappointingly long com-
pared to the other three A-cars. Maybe
the STE's four-wheel disc brakes really
are more than a marketing come-on.
Our testers complained about “vague
steering and wobbly handling,” “un-
wanted torque steer,” and “'lots of pitch
and roll, does not inspire confidence.”
But it was the interior that pushed
the Eurosport to the bottom of the A-car
heap. The dash is “lousy, not encugh
instruments and | can't read the ones
that are there,” while the seats are

liter four-cylinder, front-wheel drive
and optional turbocharger. We had
driven preproduction engineering pro-
totypes and loved them, but two early
production cars were disappointing.

On the track, the 146-hp LeBaron
GTS Turbo was on a par with the other
cars in this group. Even though it's
smaller on the outside than the othar
Americans, the GTS measured the larg-
est for interior space.

On the other hand, our testers wrote
comments like: “'Out of its depth in this
group; this is a car to compete with the
Honda Accord and Mazda 626, not with

world-class sports sedans.” We

much unchanged. It's not a bad
car. It just wasn't as good as the
T Type and Ciera.

The worst part of the STE
interior is the LED digital dash-
board. The layout is confusing,
and the matching gray pushbut-
tons are difficult to use. The
video game graphics are so hard
to follow that we had to ask:
"What's a Japanese dashboard

thought the optional video game
toon instruments,” but the ana-
log gauges are axcellent. We
also found it noisy and rough.
The cable-operated shifter is
balky and the handling abrupt,
almost like a go-kart.

Summed up one tester, “"The
Chrysler LeBaron feels like a
small economy car.”

doing in a nice American car?"
The STE chassis is very dif- Conclusion

ferent from that under the Buick e There is such a thing as a
and Olds. It has the smaller 2.8- - world-class sports sedan built in
litar V6, three-speed automatic Four-wiheel Pontlac 000 STE outbraked America. If you want a sedan to
and significantly smaller tires. the disc/drum but was bested by Clera and  drive, not to impress valet park-
Obviously, it's not going to per-  Century A-bodles with heavier 3.8-liter engines up front. i attendants, Buick will sell
form as well at the track. The you a Century T Type that hon-

added room around the smaller engine
will make it easier to service, though.

“Good directional stability, but too
much body lean and tire squeal,” said
one of our testers. ““There's good road
feal, but the tires nibble at the surface
and pull the wheel, It's naeither as much
fun to drive as the T Type, nor as
capable on the track as the Ciera GT.

Chevrolet Celebrity
Eurosport

The Eurosport performed almost

“terrible, no lumbar support, no lateral
support, a8 bench seat cut in half” Of
course, the Chevy was $2,000 to
$3,000 less than jts A-car siblings, but
all the cuts had been made where you
could see them.

Chrysler LeBaron GTS

We had a hard time understanding
the LeBaron GTS. This is Chrysler's
new five-door hatchback, built like
nearly all Chrysler’s cars off the ubiqui-
tous K-car chassis. This means the 2.2-

estly is as good any sedan in the world,
judged on any basis except status. Fora
price that's under $15,000, you really
can't go wrong.

If you just want to have fun, Ford's
unpretentious LTD LX provides more
driving enjoyment than anything else
with four doors. If you don't go wild
with options, you can pick up one for
under $12,000. That's a bargain, esp-
cially when measured on a smiles-per-
mile basis. It may look like an old cop
car, but that's all part of the fun. M

DOMESTIC SPORTS SEDANS—SPECIFICATIONS AND DIMENSIONS

PRICE
VEHICLE® BASE AS TRANS- WHEELBASE LENGTH  WEIGHT

CAR TYPE PRICE  TESTED ENGINE MISSION fin.) {in.) {bs.)

Buick Century 5-passenger, 511,418 | 515367 ahv 3.8VE 4-speed 104.9 1881 3,000
T Type d-door sadan eutomatic

Chevrolet Celebrity 5-passenger, $Bons | 512615 ohv 2 BVE dspeed 104.9 1883 3,000
Eurosport 4-goor sedan automatic

Chrysler LeBaron S-passengar, $9995 | $14.805 sohc 2.2 fespeed 103.3 1804 2,600

GTS S-doar hatchback inline-4 turbo | manual

Ford LTD LX S-passengar, $11,847 | 513489 | owS50VE | d-speed 1055 1965 3,000
4-door gedan auviomatic

Dldsmnhli- Ciera S-passenger, g8.721 | s14.500 ohv 2.8VE Agpeed 1049 1B8.4 3,000
GT 2.gdoor sedan automatic

Pontiac 6000 S-passanger, $15200 | 515200 ohv 2.8VE 3-speed 104,98 180.2 3,000
STE 4-door sadan automatic

+.ﬂ.lh::ar‘z. are front engine, front-drive emapt Ford LTD LX, which is !mnl englrba rear-grive,
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SHONINAVE

Today’s downsized receivers put the world in

Remembeu the 1841 Zenith Trans-Oceanic? That
first “portable’” shortwave receiver had vacu-
um tubes and huge batteries that made itas bigasa
cinderblock and nearly as heavy.

Portable shortwave radios have trimmed down
and smartened up over the last 44 years. Today's
smallest receivers let you hold the world in the palm
of your hand and tune into foreign broadcasts as
easily as you find a local station. The latest genera-
tion hegins with 8-ounce pocket models in the §75
range and tops out near $400 with full-featurad
receivers about the size of a hardcover desk dictio-
nary, but lighter

Price is kept down, and so is size, because these
handhelds are designed for listeners who are
interested primarily in intermational broadcasts
This programming is found within the seven “"me-
ter bands” (49, 41, 31, 25, 19, 16 and 13 meters)
that occupy the 5.85 to 21.75 MHz frequencies. For
the most part, the rest of the shortwave spectrum—

SONY ICF-2002

down to 1.6 MHz and up to 30 MHz—is for
specialized, nonbroadcast services like ham radio
and military and commercial communications

Because of their specific focus, the smallest new
portables are often called limited-band receivers.
For example, they exclude the 40, 20 and 15 meter
bands, also found within the 5.95 to 21.75 MHz
range but used for amateur radio.

Though vou wont be able to monitor conversa-
tions between ham operators, you will hear the
news as it breaks. Butnmnrs aru:l commentary aren't
the only attractions of international kl'-'.-..'.'.;'-;--
reception. There's also a v-e:alm of cultura
gramming—music, sports, drama, short stories
even gardening—in English. Large stations such as
BBC, American Forces Radio, Radio Moscow, Radio
Australia, NHK Japan and Radio South Af
transmit in English nearly all the time. Even
obscure stations such as Radio Tirana (Albania) air

ogram a-day.

at least one English pr
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your hands for global listening that’s easy and affordable.

If you've studied a foreign language, shortwave
provides a fine opportunity to improve your skills. A
few stations broadcast courses to teach foreigners
the native tongue. Vioice of Free China (Taiwan)
runs a daily half-hour of Chinese lessons. Radio
Japan, too, is known for its language lessons.

Zenith doesn't make shortwave radios anymore,
but dozens of portable models are available from
companies such as Bearcat, General Electric, Ken-
wood, Panasonic, Radio Shack, Sharp, Sony, To-
shiba and Uniden. These shortwave lightweights
use either mechanical-dial tuning or electronic,
direct-entry station selection.

Direct-entry radios represent the height of cur-
rent recelver technology, and are higher priced than
mechanical models. Locking in the desired signal is
as easy as making a call on a pushbutton phone:
You simply punch in the desired frequency on a
numeric keypad and the station you've chosen is
projected on a liquid-crystal display window.

SHARP FV-310-50mm

-
-y .

~Panasonic’'s R-9, being used here, has
AM. FM and seven shortwave meter”
bands.The 8-0z. radio is the world s
smallest nine-band receiver.

By KEN WICKLIFFF

Meanwhile, the broadcast is projected through
your loudspeaker or headset with drift-free clarity,
thanks to the rock-steady gquartz-synthesized cir
cuitry found in electronically tuned receivers. Non-
quartz, mechanical radios often drift—you tune the
station perfectly one second, and the signal gradu-
ally fades to static the next. Quartz circuitry will
track the station through any transmission fluctua-
tions. In fact, many&mm-aﬂwmdimﬂ“tm
have a fine-tuning adjustment.

Instant frequency access isn’t the only benefit crf
direct-entry electronic tuning. Most models also
store often-used frequencies for one-button recall,
automatically scan the dial for strong signals and let
you scan manually at will.

While manual scanning is possible on the direct-
entry receivers, it can involve a lot of button
pushing. Scanning on & dial-operated electronic
model is simplicity itself—you just turn the tuning
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Reel: Ryobl Graphite Touch
N Trip VM 36

7
L NG ey Rod: Quantum Q-Stick 8215

Rod: Daiwa Kevlar/|
Graphite KG593

WHAT'S NEW IN

FISHING
JACKI.E

The latest fishing tackle is

lighter, livelier, more sensitive and
longer lasting. It's like getting

"80s tech at "50s prices.

BY CLIFF GROMER

n case you haven't noticed, fishing
tackle has quietly entered the space
age. A direct benafactor of NASA
developments in lightweight, highly
stressed components and spin-off tech-
nelogy, fishing rods now are being
made with high-tech materials and ex-
otic bonding techniques.
And some reels feature sophisticated
electronics with programmable com-
puters that do everything short of drop-

Daiwa KGX Series rods fleft) use
graphite fibers wrapped in a net of
crisscross Keviar fibers. Whisker Rods
[right] use graphite fibers bonded with
sillcon carbide microwhiskers in an
epoxy resin.

ping the fish into the frying pan. The
latest gear is as far removed from Huck
Finn's cane pole as Luke Skywalker's
light saber is from King Arthur's broad
sword. While you still can catch fish
with either high-tech or no-tech tackle,
the latest gear will help you bag more

(Fleasér tum to/ page.] 76/




LIGHT ‘N LIVELY:

THE NEW
TENNIS

RACKET

The heads are getting larger,
the handles are getting smaller,
and high-tech tennis rackets
have more spring.

BY ROBERT J. LAMARCHE
Photos by Paul Bartan

ennis players face an almost bewildering as-

sortment of high-performance rackets. But all

frames do have one common denominator—
graphite. The lightweight fiber is almost 20 times
stiffer than wood, bringing us racket frames that are
sturdy, maneuverable and very resistant to flexing
on impact with the ball. The last factor is critical in
providing control.

By varying the way they use graphite in frame con-
struction, racket designers can vary playing proper-
ties. Im the popular unidirectional construction,
graphite fibers are laid parallel in a flexible epoxy
resin mat, Depending on the amount of stiffness re-
guired, one or more of these mats are aligned at
angles to each other and rolled into a tubular
shape. Then they're placed in a racket mold
where heat and either an expandable foam
core or intarnal air pressure work to
form the shape of the frame.

Wilson has advanced the graphite
revolution with braided fiber technol-
ogy. Bundles of fine graphite fibers are
machine-woven into a braided tubular
structure. Braiding, says Wilson's Dan Ross,
“enables all of the fibers to work together

Both unidirectional and braided graphite technal-
ogy have led to the creation of midsized and oversized
rackets such as the Wilson Pro Staff. The strength and
stiffness help support the enlarged head, especially
when the ball is hit away from the center of the string
surface. The combination produces rackets that are
light and lively. A

Graphite's weakness is its brittleness. When a P S
player tries returning a low shot on a hard court sur- .
face, the racket gets scraped. Eventually, the graphite

A
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Jimmy Connors uses the Wilson Pro Staff. a
braided fiber graphite racket. lts strength
and stiffness support the large head.

The AMF Head racketis a
graphite model with hollow core
and bumper guards that damp
vibration. The frame’'s cross-
section was trimmed.

fibers in the head begin to fracture and the racket's

structural integrity weakens. With racket prices at

575 to §500, the average club player is concerned.
Last year, AMF Head responded by adding a re-

RACKETS COURTESY OF PARAGON SPORTING GOODE, NEW YR CITY

Technology used in the Pro-Kennex
Boron Ace |[above] is now being in-
corporated into metal rackets. The
foam core used to dampen vibration
in the Boron Ace [inset. right] iz
perlorming that role in metal, too.

The Prince Magnesium racket was made possible
by the development of new alloys that give it both
strength and spring without vibration.

R

placeable bumper guard. It's held in place by the rack-
et's strings, avoiding vibration problems. To keep the
racket head’s aerodynamic shape, AMF engineers
trimmed the thickness of the frame’'s cross-section,
then beefed it up with more graphite,
Manufacturers who use expanded soft cores for
their graphite frames say the inner construction helps
absorb shock. The claim could be the answer to the

" industry's sagging metal frame market.

The rap against metal frames has been the annoy-
ing vibrations. Pro-Kennex, whose Ace Superior
racket is in the forefront of the new metal racket tech-
nology, incorporates a dense core of foam to damp vi-
bration. "'It's not magic and it's not a cure-all, but it’s
certainly a generation better than the conventional
metal racket,” says Scott Rogers of Pro-Kennex. AMF




Head has taken ancother tack, installing plastic “'gas-
kets” between the throat piece and metal frame of the
racket to dissipate vibration.

Aviation materials such as magnesium have also
begun to revolutionize the metal racket market. "Al-
though magnesium has been around a long time in its
cast form, the recent addition of key alloys has made it
possible to use it in racket construction,”’ notes Craig
Robinson, Prince's engineering director. "It's a
lighter, stronger metal than aluminum."

Fibers such as boron produce thin filaments of
exceptional stiffness. Kevlar, a synthetic used in
bulletproof wvests, also is proving its value. Both
usually are used in overlays on racket faces.

Racket frames that you tend to notice more are the
ones with unique angles of bends designed into the
hoop area that surrounds the string surface. Such
angling dates back to the 1800s, when the game was
in its infancy. Strange angles helped prevent warping
of wooden heads.

In the last decade, the introduction of space-age
materials has eliminated the warping problem. But
some makers continue experimenting with angles to
optimize string response.

square-shaped head (Martina Navratilova has used it)
that produces a fairly uniform length in the frame's
main and cross-strings.

"By making the strings roughly equal, you get the
same response on impact over a bigger area of the
racket face,”” says Ben Yoneyama of Yonex. “This
gives club players a better chance of hitting a good
shot, even if the ball is struck slightly off-center.”

In recent years, numerous tools have been rede-
signed with human anatomy in mind. A few rackets
have appeared with handles that have angles of
between 13° and 19°, Makers claim the bend allows
for a more efficient and anatomically correct hitting
position than conventional frames.

One rackei—Snauwaert’'s Ergonom—has a frame
fixed to an open-throat shaft at an angle of about 40°.
This aligns the effective hitting area of the strings in a
more vertical direction for ground strokes. That trans-
lates to more power.

Few industries have had to run so hard a race as the
tennis racket business to keep up with technology. But
the results on the court have been impressive, and
tennis players are watching developments in the
aerospace industry in hopes that an "ultimate” racket

Yonex, for example, has developed a popular

will soon make a landing. ™

It's Not Just A Racket In The Tennis Market

rowsing through a tennis pro shop
is becoming a sport in its own
right. Something new hits the market-
place on the average of once a week in
the burgeoning world of tennis tech.
Take shoes, for instance. Whatever
——

' =
—

Le Coqg Sportiff shoes feature outside ankie
and arch supports for

extra firmness.

Adidas offers stitched and cemented rubber
shell soles and foot-cooling mesh uppers.

you wore last year, it's sure to be
obsolete this year. The current hot num-
ber is the Le Cog Sportiff, a shoe within
a tough plastic support system. The
Sportiff has an outside heel stabilizer
and exterior arch support system. The

0

stabilizers are contoured to fit comfort-
ably and securely at the ankle point—in
the past the weakest point in a tennis
shoe. The exterior arch, because it is
placed outside, is firmer and higher
than traditional interior shoe arches.
Adidas has come out with the Player
and Pro Court series for 1985. Both
feature stitched and cemented rubber
shell souls for higher shock absorption.
Mesh uppers on some of the new Adi-
das shoes keep the feet from getting

Bard rackets feature boron-graphite con-
struction and hollow-core foam damping.

uncomfortably hot during competition.

Among the newer lightweight rack-
ets are two by Bard International. The
Jade iz a $140 boron-graphite model
with fiberglass reinforcement. The
$200 King is the first 100 percent
boron-graphite racket. It weighs less
than 12 ounces. Its hollow-tube foam
core makes it vibration-frea.

One new product that may make life

much easier for occasional players this
year is the Wilson tennis ball. It has a 7
percent bigger diameter than the regu-
lation ball. But the inside wall is thin-
ner, thus the weight is the same but the
area you can hit is larger.

CompuTennis CT120 Scorer I3 an objective
critic that will diagnose your game.

For the player who has everything,
Sports Software Inc. offers the Compu-
Tennis service. The player either has to
fly to Palo Alto, Calif., or make a videa-
tape of his game and send it to Compu-
Tennis. Using a specialized CT120
Scorer, a competent tennis pro reviews
your game and provides a computer
printout that highlights your strong and
weak points. CompuTennis customers
range from ABC sports to individuals
like Chris Evert-Lloyd and Tracy Aus-
tin. Costs vary with the individual
needs of the player—D.E.
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A Racket
'For The
"Weekend
Warrior

BY BOBBY RIGGS
Two-time US. Open Champion

ILLUSTRATION BY RICHARD ANDERSOM

"My favorite mghtmure. They
challenge me to the first Intergalactic Open.’

Tha first tennis racket | ever owned came to me by
a feat of sheer hustle. ] was 12 years old, playing
marbles with a kid from down the street and 1
had just cleaned him out. But this pre-adolescent
refugee from the pool hall wasn't about to walk away a
loser. ""Hey! My sister has a tennis racket she never
uses, I'll put it up against all your marbles,” he said.

Going for all the marbles

I had taken a few lessons with a borrowed racket,
and 1 was fascinated with my first challenge to go for
gll the marbles, so | accepted. And beat him.

It was a wooden racket, the old Spalding Top Flite
with the bare handle and small head. A piece of the
handle had been cut off from the bottom and some of
the strings were pretty frayed. I fastened them down
with adhesive tape and took it off to play.

In the 40-plus years since I took home that racket,
I guess I've tried just about everything new in tennis.
So it is with great sympathy that I answer a casual
weekend player when he or she asks me about the
hottest equipment available.

The hottest equipment available, my honest an-
swer would be, is any racket that feels comfortable in
your hand when you swing it. Add to that a well-kept
tennis court and any instructor who can play basic
tennis and you've got the hottest equipment. But not
evarybody wants an honest answer.

There's the tennis buff who takes to the courts a
dozen or so times a year. Most of his tennis is
experienced from a stuffed chair in the living room.
With a cold drink in one hand and the Sunday funnies
in the other, his tennis training involves watching
network TV coverage for a couple of hours. During
the match, he'll hear the color commentator mention
that John McEnroe has gone from wood to metal. His
new racket has a bigger head. He's playing better.
He's more consistent. Or he hears them talking
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about Jimmy Connors, how he started using a
composite racket with a large-sized head in 1984, It
made Connors’ game better, too. By Monday, our
armchair Pancho Gonzalez is off to the pro shop to
get a lightweight racket with an oversized head.

It doesn't do much for the casual player's game,
but it looks great in the clubhouse.

Tennis rackets are heading in one direction these
days. The new rackets are almost all head with a
feathery handle. And there's a weird-looking model
with an L-shaped ergonomic handle and a head so
big it covers the entire behind of any woman player
holding the racket behind her back.

This leads me to my favorite nightmare: an
invasion by 7-foot-tall alien tennis players. They
carry rackets with 2-foot-diameter heads and, upon
landing on Laguna Beach in California, they tell a
surfer, "Take us to your clay court.”

Upon arrival, they challenge me to the first
Intergalactic Open. 1, of course, accept. With their
immensa height and oversized rackets they are abla
to serve like cannons and [ never even get to returm a
shot. I call it Invasion of the Headmen. It's a thriller.

Advice worth $2 million

You want some advice about equipment? Do what
Martina Navratilova did a couple of years ago. Get
yourself a sensible scientific diet plan, purchase
some weight-training equipment, find that comfort-
able racket and work on your game every chance you
get. Following advice like that, Martina makes $2
million a year. Surely any weekend warrior who
comes close to that kind of training regimen and
equipment procurement will be able to win at least a
couple of bets around the clubhouse.

Just remember, it doesn't matter how high-tech
the equipment gets. Tennis is a tough racket. And
only the tough get good at it. ™
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[ 1) Some of
‘o them escaped
the crusher.

Where are they now?

BY MICHAEL LAMM

The 1950 Buick LeSabre may
have looked heavy-handed in
front [right], but the rear view
|below] Is almost European in

its gracefulness—Iif you can
overlook the huge tailfins and
fake jet exhaust. Corvette-like
bodywork was mostly cast
magnesium. its super-
charged V8 could run on
gasoline or alcohol.

Hrnr:-' vou noticed how auto show
dream cars are staging a come
back after all these years? Cars like the
agrodynamic Ford Probe IV, the mango
shaped Chevrolet Citation IV, the Maz-
da MX-02 with its four-wheel steering?
Automakers want to play a lot more
peekaboo nowadays than they did in
the sterile Seventies, but their lifting of
corporate skirts seems a tad timid com-
pared to the way dream cars used to be
shown back in the fabulous Fifties
The concept of dream cars stems
from the days of the great custom
coachbuilders, starting right after
World War [. The more prominant and
fashionable bodymakers like Locke,
Brunn, Judkins, Fleetwood, LeBaron,
Murphy and so on would print up
elaborate picture catalogs to give
wealthy customers ideas of what they
could choose. The coachbuilders also

' used national auto salons to show off

their most gracefiul creations
Then, in 1927, General Motars invit

7 ed Harley Earl, who'd been a West

Coast coachbuilder, to come to Detroit

and establish GM's Ant and Colour




This 1952 Chrysler G5-1 prototype [left] was
put into limited production In Europe by
Ghia in 1953-'54, As sold in Paris for 510,000,
It used the New Yorker's 125.5-In. wheel-
base and a 250-hp, 331-cu.-in. hemi VB. The
Chrysler's pivoting bucket seats were later
copied by Chevrolet in the "70s

Sedate by' later standards, the Buick Y-Job,
built in the late '30s, had many innovative
mechanlcal features, from an automatic
transmisslon to power windows and top.
Fender lines, "harp” grille [right] and the
overall low stance had an Influence on
many of the postwar Detroit designs.

ob
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saction. Art and Colour became not only

Earl's personal fiefdom but, in many
ways, soon served as the industry’s idea
mill and the incubator for autodom’s
best car designers. Everyone who ever
became anyone in this field passed, at
one time or another, through Art and
Colour (renamed GM Styling in 1837
and Design Staff in 1872).

In 1830, John Tjaarda, working at
Art and Colour, conceived a radical
mid-engine design called the Sterken-
burg V8, which was shown at the
influential 1833-'34 Century of Pro-
gress exhibition in Chicago. Although
GM never followed up on the Sterken-
burg, it had a direct influence on the
trend-setting 1936 Lincoln Zephyr and,
in a smaller scale, on Dr. Porsche's
Volkswagen prototypes.

Late in the Depression, some of De-
troit’s top executives ran an informal
competition to see who could build the
most radical personal car. Edsel Ford
commissioned a series of sport road-
sters that led to the original 39 Lincoln
Continental.

American Motors minivan was ahead of its
time In 1977, and still looks good today.

Five nﬂd-ﬁlm\d AMX3 sports cars were
bulit for AMC In 1970 by Bizzarinl. Two are
owned by Dick Teague, the car's designer.

GM's Harley Earl treated himself to
the grandaddy of modern dream cars,
the legendary Y-Job.

Because Earl was friendlier with
Buick's boss, Harlow Curtice, than with
Cadillac management, the Y-Job ended
up on a Buick chassis and actually
furthered both Buick's image and Cur-
tice's career. The ¥Y-Job used a modified
Buick straight Eight, and it included
such pioneering accessories as power
steering, an archetypal Dynaflow auto-
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matic [ransmission,
glectric window lifts, a totally disap-
pearing electric power top, fender-cap
tail lights and the “harp” grille, in-
spired by a Mercedes grand prix racer.
The most radical aspect of the Y-Job,
though, was how low it was to the
ground. Earl drove this car as personal
transportation through much of WWII,
and he had it repainted in black lacquer
almost as often as most people wax
their cars. During and after the war,

[ - 1“'m . % = -

of the two Mustang | roadsters bullt In

staff

Earl and his
worked on the Y-Job's successor, the
Motorama LeSabre. And that highly
important car was the one that ushered
in the golden age of dream cars.

The golden age spanned the years
1949-'61 and coincided with General
Motors’ fabled and fabulous Motorama
show. GM led all other U.5 automakers
in the creation and presentation of
dream cars, not only in shear numbears,
but also in the way GM conceived,
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/Chevy Aerovette

L
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7 Pontiac x'if'a'i

displayed and promoted them.

Motoramas were a blend of futuristic
autos wrapped in musical stage revues
with singers, dancers, glitzy props, live
orchestras and a very soft sell. GM said
their purpose was “'to put the General
Motors story before the American pub-
lic." GM Styling, whose design staff
conceived the dream cars, claimed to be
“testing public reaction to new ideas
and automotive innovations.”’

The first Motorama (actually called
“Transportation Unlimited™) took place
in New York and Boston in early 1949,
Motoramas continued intermittently
through 1961. After 1853, they went
from city to city in huge convoys.

Ford and Chrysler, along with the
declining independents like Packard,
Hudson, Nash and Studebaker, follow-
ed GM's lead and brought out dream
studies of their own, usually introduced
at major auto shows.

Chrysler Styling, guided by Virgil
Exner, worked with Mario Boano and
Luigi Segre at Ghia, in Turin, to produce
a steady and impressive flow of idea
cars and show cars. Those from the
early "50s were very [talianate—uwehi-
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Mid-engined Aerovette Is still in the hands

of the Design Staff. Originally powered
by a transverse VB, It was later converted to
Z-rotor and 4-rotor Wankel power. In 1977,
a #00-cu.-in. VB was reinstated. Car has

unique bifold gullwing doors.

Corvette-llke Pontlac XP-833 previewed
Iines later seen on the first Firebird In 1967,

cles like the famous 1852 Chrysler K-
310 coupe, the 1953 Dodge Fire Armow
and ‘53 Fire Bomb.,

Chrysler’s showcars were pleasant to
look at but, unlike GM's Motorama cars,
the Esmer/Ghia partnership produced
what 1 always felt were dead ends:
They didn't lead anywhere. Chrysler’s
early dream cars always looked too
European for mainstream American
tastes. More important, they had none
of GM's mechanical magic—no gee-
whiz engineering. Very few of their
ideas ever turned up in production.
However, by way of contrast, Chrysler's
later dream cars—those of the '‘60s—
were very pure and sensibly futuristic.

Ford, under George Walker and Gene
Bordinat, built most of that company's
dream cars in-house. Ford's cars, like
the 1855 Futura (which Gecrge Barris
later converted into TW's Batmobile),
were often so futuristic and radical that
they seemed almost ludicrous,

Hudson asked Carrozzeria Touring of
Milan to build 25 semi-production
1953-"54 Hudson Italia coupes and one
X-161 Irtalia sedan, while Pinin Farina
(two words then, but now Pininfarina)
created a few concept cars for Nash,
among them the two-place 1956 Ram-
bler Palm Beach coupe and a '56 MNash
sedan prototype. Packard commis-
gioned Creative Industries, Mitchell-
Bentley and Henney (its supplier of
hearses) to craft a number of dream-
boats, among them four fiberglass
1963-'66 Panther roadsters and the
Packard Request, all designed by Dick
Teague and all still running and ac-
counted for.

Cueen of all dream cars, though, was
Harley Earl’s fabulous and highly influ-

ential 1850 LeSabre. This one roadster
had more imitators, set more trends and
tumed more heads than any other car
on any show circuit anywhere because,
among other distinctions, the LeSabre
ultimately led to such less elaborate
variations as the first Corvette. Not only
was the LeSabre strikingly beautiful
without being radically unpalatable,
but it oozed with mechanical wonder-
ments, The LeSabre’'s doors, hood,
decklid, cowl, lock pillars and fender
valances were all cast magnesium! The
car also had an aluminum-alloy honey-
comb floor and a supercharged 335-hp
aluminum ohv V8 with twin carbs, cne
for gasoline and the other for methanol.
It sported four-wheel independent sus-
pension, twin fuel cells inside the
finned rear fenders, a wraparound
windshield and bucket seats.

The LeSabre had various now-com-
mon power accessories, but beyond
that it carried retractable hydraulic
jacks at all four corners and a moisture-
sensitive mechanism that raised the top
when it started to rain.

Harley Earl originally hoped to drive
the LeSabre as his personal car. But he
spon found that impossible because of
the attention the car drew, and also
because of its general unreliability. Earl
assigned his personal mechanic, Leon-
ard McLay, to keep all the gadgets
working, and he did drive the LaSabre
at shows and in parade laps at auto
races. Earl also liked to give rides in the
LeSabre to VIPs who visited the GM
Tech Center.

Crushing rumors

When | was growing up in Texas in
the early "50s, my buddies and I would
pore over magazine pictures of that
era's factory dream cars. Imagine, then,
how shocked I felt when I first heard
that, after these dream cars had fulfilied
their various duties, the automakers
simply demolished them. I couldn't ac-
cept it at first, but word leaked out that,
sure enough, all dream cars were rou-
tinely broken up for scrap.

A second rumor followed hot on the
heals of the first, this one saying in
effect that, well, maybe not all of De-
troit's dreamn cars got crushed. Just
most of them. The intriguing part of this
last rumor—and I later found out it was
true—mentioned a certain wrecking
vard with the strange name of War-
hoops, north of the GM Technical Cen-
ter in Warren, Mich.

Although Warhoops had standing or-
ders to demolish every such car that
came its way, those orders weren't
always carried out, at least not immedi-
ately. I'd heard that somewhere in
Warhoops® yard, in a separate area, lay
half a dozen GM dream cars of the past.
People from rival car companies had

{Please turm to page |79}
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A multi-image filter, as used here, can create hallucinatory effects.

Simple filters can add visual sophlstrcatlnn to your taping.

BY CARL CAIATI

ome movies don't have to be boring. Your

videocamera production can display some high-

Iy creative touches with the application of a few trick
effects—the same ones the pros use.

Special effects in video can be electronic or optical.
Optical effects are the easier to master, and afford-
able, too. You can achieve thermn with readily available
filters and lens attachments that fit every videocam-
era. Most filters cost less than $15 at photo and video
stores; the most sophisticated don't exceed the $20
mark by much. Often, they're sold as multifilter kits by
manufacturers such as Ambico, Cokin, Kodak, Mar-
umi and Tiffen.

There's a wide assortment of special effects avail-
able to the videographer. Some of these are already

b

included in your videocamera. Wide-angle, zoom,
macre and telephoto lenses are virtually standard
features that can be mastered by studying your
owner's manual.

Corrective color-balancing also is incorporated in
most cameras—so you needn't invest in corrective
filters. The special-effects filters you will want to
acquire fall into two categories: mild and wild.

Mild enhancement effects are obtained with polar-
izers, diffusers and graduated color filters. “Trick’ or
distortion effects are created with multicolor filters,
multi-image lenses, starburst and rainbow filters. Try
them all and practice, practice, practice until you get
the technique down pat. That's the best feature of
videocamera work: Tape is inexpensive and can be

POPULAR MECHANICS ® APRIL 1985



Radlal-diffraction filters generate ralnbow colors from light sources.

A flower's natural hues become Intensifled when using a tricolor filter.

used over and over again. You're spared the expense
of having film developed to learn from your mistakes.

filters

One of the oldest enhancement filters is the polariz-
er, useful for controlling and eliminating unwanted
reflections from shiny surfaces. It also cuts down glare
on sunny days, as well as atmospheric haze.

Polarizing filters are mounted in holders so that,
when rotated, they maximize or minimize the reflec-
tions. The effect of the polarizer can be seen either
through the filter itself, or through your videocam-
era’'s viewfinder, Polarizing filters are also highly
effective in manipulating sky color without affecting
other color tones in a videotaped scene. For example,
they'll darken the sky in the background, for dramatic
contrast. Using two polarizers mounted in a common
revolving-base holder will give more pro-
nounced effects.

For best results, remember that
polarizers achieve their maximum
blocking effect when the camera is
positioned at the same angle to the
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A starburst fliter Imparts a sense of motlon—more so H rotated.

A heavy-diffusion fliter imparts a soft, dreamy atmosphere (o a scene,

reflecting surface as the source of light illuminating
the surface. To calculate exposure with polarizers,
first set the polarizing element in the proper position,
then activate the autormatic white balance on your
video camera. Because polarizers only admit partial
planes of light to the camera, exposure increases most
likely will be required.

Diffusion filters
Another enhancement filter is
the diffusion filter. Diffusion is
a means of softening the im-
(Plaase tum o page 181)

This three-filter
kit from Ambico
Includes multi-
Image, rainbow
and starburst
elements. AR
adaptor r

Marumi, Tiffen sell
kits, toa.
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TECHNOLOGY COMES TO M zeope merv o e grea

decade in the design and production of
automobiles. What many forget, how-
evar, are the great advances in what
comes between the car and road: tires.

Ever since Ford put Michelin radials
on its cars in the late "60s, car compa-

The ‘black art’ of tire design has given way nies and tire manufacturers have
to modern technology—computers and all. FHORGJIE DI TN fos . ptE skl victe:
control system, not as a separate entity.

And since the '60s tiremakers have

BY WAYNE W. WILLIAMS MhiclyShesie sl Sopidomsais o

llustrations by George Retseck design the ultimate tire. Today, tire

designers, chemists, and engineers us-
ing the latest technology—thermogra-
phy, finite element analysis, laser pho-
tography—have all but eliminated
commaon tire problems of the past such
as flats, belt edge separation and poor
tire uniformity.

Here's a company-by-company run-
down on the latest high-tech tire dewvel-
opments. Some have already been in-
corporated into tires you can buy now.
Cther developments will be on the tires
you'll see in the next few years.

Armstrong

A radical departure from the use of
normal twin steel belts has been
introduced by The Armstrong Rub-
ber Co. Instead of utilizing steel
belts for stabilization, Armstrong
uses a woven Kevlar Aramid fiber
called Tredloc. Tredloc is avail-
able in Armstrong's Assurance
premium all-season radial.

Here's how Tredloc works:
Strips of rubber-insulated Ara-
mid cord are wrapped around the
tire to produce an interlocking
structure that gives the belt a
physical integrity and unity. The
finished belt locks like a school-
girl's braided hair. The bel is
extremely thin, and provides
great strength in a cireumferen-
tial direction.

Armstrong engineers claim the
Tredloc belt, due to its very rigid
interlocking  structure, slows
down the wear in a tire’s shoulder
T TR T area, and thus reduces the possi-
4 ; s bility of belt-edge separation.
Aramid was chosen because it is
stronger than steel, and constant
flexing of the overlapping layers
doesn't hurt the material.
Armstrong is experimenting with
stee], fiberglass and new cord materi-
als to see if they will prove suitable for
use in tires designed for different appli-
cations. A steel Tredloc belt may offer
advantages in radial truck tires, where
penetration resistance in the tread area
is very critical, and extra stiffness not
ohjectionable to truckers.

Armstrong s
Tredioc belt
Is braided Kev-
lar, which will
eliminate the cut
edges of convention- .
al belts that can lead Bridgestone

to beit-edge separation. The all-season 5402 tire uses cap/
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base construction, which means the
tread area has a wear-resistant tread
rubber compound layered on top of a
base rubber formulated to stay cool at
high speeds. In addition, the tread com-
pound is formulated to remain flexible
at low temperatures to improve its
winter performance.

The 5402 has a computer-designed,
rectangular block pattern tread that
Bridgestone engineers claim will run to
40,000 miles.

Another new development, the .

5407 is a 70-series, speed-rated, all-
season tire with twin steel belts and
a polyester carcass, but it also has a'
nylon belt-edge cap that reinforces
the belt-edge area, and reduces *
shoulder growth at high speeds.
The nylon cap maintains its shape *
a5 the tire heats up during high-

holds the steel behs in place, thus
allowing the tire to obtain an H-speed
rating by the European Economic
Commission, certifying that the tire is
capable of withstanding speeds up to
130 mph for a sustained time period.
(V-rated tires can operate at speeds
above 130 mph.)

Bridgestone’s big news for the future
is & new tire construction theory called
Rolling Contour Optimization (RCOT).
By reshaping a static tire's cross section
slightly to more closely resemble the
contour of a rolling tire, Bridgestone
claims to minimize the movement of the
tire's intermal parts. This reduces the
tension in sidewalls and belts, improv-
ing steering precision, fuel economy,
ride comfort and brake performance.

Continental

Most run-flat tire designs are merely
adaptations of standard wheel'tire con-
figurations. A completely new run-flat
system on the horizon throws all of the
ground rules out the window. It's called
the ContiTyreSystem. Designed by the
German tiremaker Continental, this
new system has an internal rather than
external bead-seating system. A good
way to envision it is to imagine a
present day tire-wheel combo turmed
inside out.

The wheel is much shallower than a
conventional design, allowing room to
fit larger brakes on an autpmobile. If the
tire loses air, the flar portion of the
wheel rubs against the deflated carcass,
thus reducing damage. Test tires have
run hundreds of miles flat with no
damage, eliminating the need for a
spare. Look for the ContiTyreSystem as
original equipment on at least one Ger-
man car in a couple of years.

Firestone
The all-season Supreme is the suc-
cassor to the WR-12. Firestone engi-
{Plpage tem to page 184)
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Bridgestone Potenza rally-street tire
|below] has Pac-Man-like tread for

ontiTyres
{right). tire wraps speclal
wheel, 50 bead Is on the Inner
clreumference of the rim. This
will give the tire excellent
characteristics.

BEAD

"y

\WHEEL

RUN-FLAT PERFORMANCE
IHFI.ATED

FLAT

Conventional

! —_————

When the alr goes out of a standard tire, two things happen: the rim rubs the sidewall
and tread together, causing Internal damage, and the bead often slides off the rim.

Dunlop-Michelin

in the Dunlop-Michelin system, a ridge on top of the bead stays locked Into a groove In
the:pedalﬂmmwhmﬂ:t.mmu:ndtrndmnﬂlnb though.

Continental




TILE TOP

Country Coffee Table &~

Using ready-made cabriole legs, you can build this attractive

coffee table in just a few days.

is a lot less complicated than

yvou might think. We used
ready-made legs, and a patterned, tan
ceramic tile top that's both attractive
and durable.

The size of the tiles determines the
overall size of the table. We used nine
No. AK-21 sheeted tiles from Colortile
that measure 12" in. square. Each
sheet contains four G-in. tiles separated
by a Ye-in. grout space. If you use a
different size tile, you will have to alter
the overall dimensions of the table or
use different size edge moldings.

B uilding this elegant-looking table

100

We obtained the cabriole cherry legs
from Windsor Classics Ltd.. which is
located at 158937 Washington St., Gur-
nee, [11. 6003 1. You can use any leg that
has a sguare upper shank measuring
1'e % 1'%1s in.

Building the table

Begin by cutting mortises in the two
inside faces of each leg shank according
to dimensions given in the leg detail
drawing. Use a drill press with a /=in.
bit to bore overlapping holes the length
of the mortise. Or, usa a router with
guide and stops clamped to the leg

BY WILLIAM BEYER

shank. You should sguare the mortise
cuts with a sharp chisel.

Cut the four side pieces to width and
length, then cut tenons to the size
indicated. You can use a radial-arm or
table saw, or cut them by hand with a
backsaw as shown.

Mark the scallops on each side piece,
using the grid pattern on the drawing
for reference. Now you should cut the
scallops with a jigsaw or band saw and
sand the curves smooth.

Clamp the legs and sides together

* without glue and check all joints for a

tight fit. Place the assembly on a flat
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A 35-rra'—?a

I-Hll'lﬁf 1=-11s

147 L

CHERRY
CABRICLE
LEG

f'—.!-l f?"—T

HEES I
RABEET iN
PANEL MOLDING

TILE ADHESVE

1ZxSiBx2-112"

surface and make sure each leg bottom
touches the surface.

Miter the 2X4 base supports (part
C), then trim %1s in. off the point of each
miter to form notches around the inside
cornars of the legs. Test-fit these sup-
port pieces in the leg and side assem-
bly, and when you are satisfied un-
clamp the assembly. Mount the base
supports on the table sides 1': in.
below the top edge with glue and three

Photos: William Laskey and Daad 1 Warren
Room styllst: Vignla Howley
Constructhon: D 1. Wariern
Technical art: Hank ken
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then gilue the upper base to the lowear
base. Secure with 1'/+in. No. 10 fh
screws in the middle of the panels, 2'/z
in. No. 10 th screws around the perime-
ter, and 6d finishing nails driven
through the sides.

Mark the position of the outer tile
edges, then using a notched trowel,
spread the tile adhesive on the plywood

(Flease fum to page 187)

After test-fiiting sides and Ix4 base
supports, and mount base sup-
ports to the sides. Then and damp the
assembily together on a surface.

MATERIALS LIST—COFFEE TABLE

?mwﬂ% 145-1‘.""::;11 {lag)

& X & X

¥ % B X 36%" pine (side)

1% = 3% X 364 fir (base suppart)

3 ® By ¥ 36W° axterior plywood
{lower basa)

T ¥ F x IR exterior plywood
{upper base)

b ® 6 x 6" ceramic tile (table sur-
faca)

T 1 % IBY" pine (Bller strip)

Whe x 1% x 307" pine cove mold-
Ing (side edge)

B x 1% ¥ 304" pine pansl mold-
ing (top edge)

2%" No. 10 fh screw

1%" No. 10 fh screw

fniching nails, tila adhasive, grout, grout
. 120- and 220-grit sandpaper, ctain,

yurethana.

Eal- - mH m m cnu;pg
waaal

E‘é“; & as B -

|3
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PART ONE:

Become A _
Woodturn

This month learn the fundamentals of
safe, fun woodturning. Look for -
our advanced wood lathe -
techniques story in June.

TEXT AND PHOTOS BY
ROSARIO CAPOTOSTO

e practue of woodtuming dates back at least to 300
I B.C. when the Egyptians designed a two-man lathe
for turning columns. One man suppl he power
while another did the cutting. Needless to athes have
come a long way since then, but the basic mechanical
principle—rotating stock between two points to permit
carving—remains the same nearly 2,300 years later.
Today, the lathe is a popular item in many home
workshops and the reason is simple: Woodtuming is fun,
easy to learn and it offers instant satisfaction. Even a novice
woodturmer can produce a finished project in less than an
hour—and all on a single machine. But, practice is essential
to acquire the "feel” of using the tuming tools safely and
properly. Caution: The lathe, though easy to operate, is
potentially a dangerous tool. ( srve the safety guidelines
listed on page 106.
Lathes are available in a wide variety of sizes to fit nearly
evaryona's budget and workspace, The 12-in. wood lathe
shown is a good multipurpose model for the home work

The chips fly as the author uses a gouge 1o turn a spindle. In this
phota, he's shown holding the tool with the palm-down grip.

shop. Lathes are sized according to the maximum diameter
work they can tum. This dimension, known as the swing of
the lathe, is determined
spindle center to the bed. For e :
in. between the spindle and bed has a 1£-in. swing.

The longest workpiece turned by a lathe is determir
the spindle length capacity. This dimension varies accord-
ing to the lathe, but m 12-in. lathes, for mple,
measure about 39 in. between centers. ion bed
sections and !-unn;rer
mnrl{-'-lr.

U:.u Iuwf-:l‘ _,pm_-'-rik Iur I

turning large diameter pieces _th:u:lse hu:[hcr: speads for
small diameter tumings and finishing operations (sea the
lathe speed chart on page 106 ).
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ONIOFF
SWEATCH

TOCHREST
BASE CLAMP

Here's a typical 12-in. wood lathe shown with Its major parts [dentified.

INDEXIMNG
Pt

The lathe is a simple machine in both
design and operation. The stock. or
tuming blank, is held between the
headstock and tailstock by the centers,
The headstock spindle, which is con-
nected to the motor, houses a spur
center, which rotates the blank. A cup
or cone center, called a dead center
bacause it dossn't turn with the blank,
is held in the tailstock spindle. Position
the tailstock and toolrest anywhere
along the bed w0 accommodate the
blank. Woodturning between centers is

tools Include (left to

mmmum :ﬂaﬂxiﬂhﬁﬂe

Lathe accessories (left to right): screw on arbor for buffing =
face plate; smmﬂtﬂ,wmtmrfwm delicate work; gﬂrﬂdd'l.l:l:fnrbnrlng
ball-bearing center: and cup [dead) center,

known as spindle tumning and is the most common lathe
work. Both ends of the headstock spindle are externally
threaded to accept a face plate. Face plate turning is used to
make bowls and dishes. Note that the bed gap at the
headstock end permits turning larger diameter blanks than
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is possible directly over the bed. For extra-large turnings,
mount the face plate on the left end of the headstock
spindle. This procedure is called outboard face plate
turning. We'll take a closer look at face plate turning in part
two of this story in our June issue.



Turning methods

There are two basic methods used to turn a blank:
scraping and cutting. When scraping, the tuming tool is
held horizontally on the toolrest and fed directly into the
blank to scrape away particles of wood. This is a safe, easy-
to-learn technique. But when cutting, the tool is held at an
angle toward the top of the spinning stock so that the
cutting edge pierces the work and peels off shavings. The
cutting method is faster and produces a smoother finish.

However, it also requires greater skill and more practice to
master. Caution: Don’t jam the cutting tool into the work; it
could be thrown from your grasp.

Turning tools

The six most common woodturning tools you should
know about are: gouge, skew, parting tool, spear-point,
round-nose and flat-nose.

The gouge is a hollow, round-nose chisel used to rough-
cut blanks into cylinders and for making
cove cuts. Gouges can be used for

TURNING A C‘ﬂ.lHDEH‘

cutting or scraping. The skew has a

slanted cutting edge with a double

Band-saw cradle jig makes it easy to locate
the center on hardwood blanks. Shallow

kerfs allow spur center to seat firmiy.

With the tallstock clamped In position, turn
the hand wheel to advance the tallstock In.
ram which drives the cup center Into blank.

, start cutting a few Inches

Using a
from the . Cut toward and off the end.,  Cut with the blade's center section only. Toe
Repeat this procedure on oppaosite side. [arrow| must not make contact.

Indermuhubl:ﬂrrlm-unwﬂumhgl

ane. 5et plane for a shallow cut
dﬂe It llnr:;hﬂu mnk:t?

104

nrhrelnu'lew:mmmanuﬂethf—
erence mark on blank end
rrmtmw:mmpennltreumeﬂng

Use a skew to finish-cut the cylinder to size,

Turning method determines surface smooth-
ness (left ta right): scraping with gouge,
scraping with skew and cutting with sicew.

bevel. Skews are most commonly used
to finish-cut cylinders, form long
sweeping curves and to cut sguare
shoulders, rounded beads and long
tapers. In addition, skews can be used
as scraping tools.

A parting tool is a scraping chisel that
comes in two shapes: ground on two
edges to form a V-peint, or ground on a
single edge to resemble a skew without
beveled edges. Parting tools are used
primarily for cutting diameter sizing
grooves in a cylinder. The grooves serve
as depth-of-cut guides, as shown, when
tuming a spindle.

The spear-point, also known as a
diamond-point, has a pointed tip with
two beveled edges. Use this scraping
tool to round off grooves and to finish
the inside of corners and recesses.

A round-nose tool is a scraping chisel
used for making concave shapes. Note
that it's beveled on one side only. The
flat-nose tool is used almost exclusively
for scraping flat surfaces during face
plate turning.

Spindle turning
To prepara a blank for turning be-
twean centers, first mill the stock
square and cut the ends square. Next,
locate and mark the center on each end
with an awl. On hardwood stock, make
two diagonal saw cuts on headstock end
and centerbore a small hole to help seat
the spur center firmly. Make the shal-
low cuts with a handsaw or on a band
saw using a centering jig, as shown.

Then, drive the spur center into the
blank end using a mallet. Now make a
mark on the stock end next to a clear
reference point on the spur center such
as a manufacturer’s logo or other distin-
guishing mark. This way if the blank is
removed from the lathe before comple-
tion, you can reposition the spur center
in its original spot.

Next, mount the blank batween cen-
ters with the spur center in the head-
stock spindle. Then, clamp the tailstock
into position. Turn the hand wheel to
advance the tailstock spindle until the
cup center seats firmly in blank end.
Apply oil, graphite or beeswax to tail
end of work to minimize heat buildup.

Now, position the toolrest no more
than 1/8 in. from the blank and about
1/8 in. above the spindle centerline.

Adjust the toolrest so It's no more than 1/8
away from the blank and approximat
1/8 In. above the spindle centerline. L
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Turning a cylinder

If the blank is more than 3 in. square, it'll be easier and
quicker to rough-cut the cylinder if the corners are cham-
fered to form an octagon. Cut the chamfers on the table saw,
jointer or band saw.

Mount the blank and adjust the toclrest. While at low
speed, make the first roughing cuts with a large gouge
using the cutting technique.

Start cutting a few inches from the end of the blank to

prevent splintering. Then, move the gouge toward and off
the end. Keep your index finger against the toolrest to
maintain a constant depth-of-cut.

You should begin the second cut a few inches from the
starting point of the first cut. Advance the gouge toward the
end until merging with the first cut. Repeat this procadure
until you reach the middle of the blank. Then, you should
start near the other end and work toward the center until
the blank is round.

TURNING A SQUARE-SHOULDERED SPINDLE

Malce small cuts on each corner to prevent

splintering. Then, use a parting tool to
establish spindle diameter at the shoulder.

Turn the remainder of the blank. up to the
shoulder, into a cylinder. Mote how gouge ls
rolled over to the left, into the work,

Hold a pencll against the revolving blank to

define clearly the location of each of the
diameter-sizing groove marks.

o

When repositioning the toolrest opposite
the square shoulder, rotate the blank by
hand to make certain there’s clearance.

Adjust the outside calipers directly from the
pattern. Set the callpers about 1/16 In. over-
size to permit finishing to size.

Round the top of the shoulder with a skew.
Hold the blade flat on the toolrest and
swing the handle slowly to the right.

Continue cutting dlameter-sizing grooves
with a parting tool. Check groove repeated-
Iy with callpers to match pattern.

“Sr——

Final leveling cut using a skew brings the
spindle close to Its finished size. Move the
toolrest closer before continuing.
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Remove toolrest to finish-sand spindie. Note
masking tape band on square shoulder. This
Is a safety reminder to keep hands clear.

|

%

the finish Is easy with the spindle

still on the lathe., Newspapers catch spin-off.
Agailn, stay clear of square shoulder.

105



Use a skew to finish-cut the cylinder
to the desired diameter, checking the
cylinder size frequently with outside
calipers. Cutting with a skew is a littla
tricky and takes some practice. Only the
center section of the skew's cutting
edge makes contact with the blank, not
the blade’s upper point or toe.

Flace the skew flat on its side against
the cylinder with the cutting edge
peinting above and over the work. Keep
the blade firmly against the toolrest,
then draw the skew back slowly until
the midpoint of the cutting edge is over
the cylinder. Be careful not to catch the
toe of the skew in the work. Raise the
tool handle so that the cutting edge
makes contact with the wood. Now
push the skew along the cylinder to
make a shearing cut.

Shearing cuts are made with tool's
beveled edge flat against the work,
therefore, it's essential that the bevel be
ground perfectly flat.

Next, with the lathe running at high
speed, finish-sand the cylinder using
fine-grit abrasive paper. Be certain to
remove the toolrest from the lathe bed
during sanding operations to eliminate
the chance of getting your fingers
caught between the toolrest and the
blank. Remember, practice is the key to
safe, fun woodturning. We'll have more
lathe techniques in June.

SAFETY GUIDELINES
The lathe is a relatively safe power tool to
uwm_pctmddad you obey the following
préecautions:

B Never wear locse clothing or jewalry.

B Always wear a face shield or safety
glasses.

® Keep your turning chisels sharp and
grip them firmly in both hands.

® Check the stock carefully. Avoid using
wood with splits or knots. Allow lami-
nated (glued-up) blanks to dry thor-
oughly before turmning.

B Choose the correct lathe speed for the
diameter work being wrned (sea
chart).

8 Position the toolrest no more than 1/8
in. from the stock. Hotate the stock by
hand to be certain that it clears the

toolrest.

® Never adjust the toolrest while the
lathe is in motion.

B Always remove the toolrest from the
lathe bed when sanding or finishing.

GRINDING ANGLES FOR TURNING TOOLS
TOE
N
o N A N
o |
- ‘-i 25" [T
AtrY o [ E o
|
|
I
SHEW GOUGE ; PARTING TOOL
1 ANA QS
£ A Vil 4
L - ae |
0 E T ol
to 40"
Vo | |

; —

Make a long taper by first cutting diameter-
lllln;aqn::um Mt?‘lyi parting tool. Then,
remowve the waste, as shown, with a gouge.

LATHE SPEEDS FOR WOODTURNING

Diameter Rough Cutting General Cutting Finishing
Of Work (rpm) {rpm) {rpm)
Less than 2 in. 800 1o 1,300 2,400 1o 2,800 3,000 to 4,000
21o04in, B00 to 1,000 1,800 to 2,400 2,400 to 3,000
4t06in. 600 to 800 1,200 t0 1,800 1,800 to 2,400
GioBin, 400 to 600 BOD to 1,200 1,200 1o 1,800
81010 in. 300 to 400 600 10 800 800 to 1,200
Owar 1 in. 200 to 300 300 to 600 600 1o 200

Adjust wood turning speeds according 1o the workpiece diameter; use slower speeds
for larger turnings. ] :

e S50 allS : |
To form concave curves, move the skew Into

the blank and swing the handle in an arc.
Cut downhlll toward the curve center.

a 344 - 2

Use the toe of the skew to square-up a
shoulder. To produce & smooth surface, take
very light shavings of about 1/32 In.
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How To Install Roof, Casement And Double-
Hung Windows ' What's New With All-Vinyl Windows
Update Your Bathroom With A New Shower, An Easy-To-
Build Vanity And Other Interesting Products  How To
Relocate A Toilet = PM’s Homeowners Insurance Review
£+ How To Install High-Quality Carpeting Yourself
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-EZ Roller is in. Roller

ns are out. Just fill the

Roller tank right from
the paint can.

And roll away. EZ Roller
feeds itself as you roll. No
splatter, either.

The job gets done
faster, neater, easier. Sharp,
pmfessmnal results in no time.

Clean-up is easier, too.

- EZ Roller. It might make

painting ... fun?

.

EZ PAINTR.

Thé newell group .

EZ does it. Again.




HOW TO
NEW WINDOWS

INSTALL

Here’s a step-
by-step guide

to installing roof,
casement and
double-hung
windows.

BY STEVEN WILLSON,
Home And Shop Editor,

AND JOSEPH TRUINI,
Shop And Tools Editor

eplacing an old win-
n dow with & new one
or adding a new win-
dow where there wasn't one
before are two of the most
popular home remodeling
joba. In the first case, you can
often boost your home's ener-
gy efficiency—and in the pro-
cess lower your heating bills.
In the second case, you can
transform a poorly lit room
into one much more pleasant
for living and working.

In most cases, window in-
ptallation is the kind of job
that a homeowner will "con-
tract out” because the task
seems too imposing. Actual-
ly, it's very straightforward
and well within the abilities
of those who are willing to
install new roof shingles and
siding, fix-up a front porch or
even build an exterior deck
on the back of their house,

Following are step-by-step
instructions for installing an
operable roof window, a stan-
dard two-pane casement win-
dow and the ever-popular
double-hung window. The
roof window and double-
hung units shown here were
new installations; the case-
ment was a replacement job,
But all three can be installed
either way, depending on
your requirements.

Made of wood and completely Mashed with aluminum,
the Velux Model GGL-B roof window |abowve] can
transform a poorly lit attic room Into a desirable work
area. Sazh operates by pulling handle latch [right).

Roaof wandow mode! Mo, GGL-E fram Velus-Amencs inc., Box 3268
Greerwood, SC 29648, phatos by George Ancona. Perma-Shieid
caserment wandow and MNaroline double-hung window fom Ander-
sen Corp. Baypom Minn 55003, phowos by Carl Weese
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Roof window

To start with, remember that a roof
window is not what is commonly
called a "skylight.” Although both are
installed in similar places and both do
let in a great deal of extra light, the
roof window has an operable sash
instead of fixed glazing like a sky-
light. This permits the roof window to
act as a ventilator in the summer,
especially when installed in attic
rooms. The model shown here is Ve-
lux's GGL-8. It's 52% x 55 in. and
costs about $510 , with flashing. Op-
tional features include screens, blinds,
awnings and an electric opener.

Begin by determining where you
want the window to be, The manufac-
turer recommends that this window
be placed low enough to afford a good
view when seated. But other positions
are just as viable depending on the
structure of your house and privacy
considerations. The best way to choose
the position is to cut out a section of
cardboard to match the window you
want to buy and hold it against the
ceiling in various places until you are
satisfied. Then, trace the cardboard
shape on the ceiling and remove the
ceiling to expose the rafter cavities,
The ceiling here was covered with
painted knotty pine boards that we
carefully removed to use later.

Once a few rafters are exposed, you

may want to alter the position of the
window slightly to save cutting a
rafter or two, depending on the width
of your window,

Next, determine how you want to
trim the window after it's installed,
because this will dictate where you
must place the window header and
rough gill. We chose what the manu-
facturer called a "horizontal soffit lin-
ing with a vertical sill lining." The
results are shown clearly in the photos
on page 109. This arrangement does
yield the greatest light penetration,
but the window can also be trimmed
g0 the jambs are perpendicular to the
gash on all sides.

Mext, locate the centerpoint of the
rough opening and bore a hole
through the roof at this point. Push a
wood dowel or piece of scrap wood into
this hole to act as a reference point for
measuring the opening outside.

Move to the outside and install the
roof brackets and plank as shown,
These brackets—and the reciprocat-
ing saw used for cutting the rafters—
are common rental items; for two days
the cost for both brackets and saw was
less than $30. Nail the top of these
brackets directly to the roof under-
neath a shingle tab to avoid damaging
the roof. When the brackets are re-
moved, it's a good idea to fill the holes
with a few dabs of plastic roof cement

Bore hole through roof at centerpoint of
desired window position. Then, slide dowel
or plece of scrap wood Into hole to act as

measuring reference point on top of roof.

and press the tabs back down into it.

Once the brackets and plank are
installed, lay out the rough window
opening on the roof. Measure from the
dowel centerpoint and draw the rec-
tangle using a framing square and
chalkline so the outline shows up well
on the roofing. Also, measure from the
eaves and ridge to the corners of the
rectangle to make sure the top and
bottom of the opening will be parallel
to the ridge and the eaves. It is ex-
tremely important that the opening
be square and to the exact size given
in the manufacturer's instructions.

Next, remove the shingles from the
interior of the outline and put them
aside for filling in later. Then, make
the cuts as shown using a circular saw
with a carbide blade set to a depth
that just cuts through the sheathing.
Remove the boards or plywood from
the cut and immediately remove all
nails in both the sheathing and the
rafters as a safety precaution.

Now, go inside and frame a wall
section to use as a temporary brace
when cutting out the rafters, Use 2 x 4
stock, with studs on 16-in. centers,
and drive the wall into place under-
neath the ceiling just above the open-
ing you plan to cut. If this wall fits
enugly, vou don't have to nail it into
the floor or ceiling.

Begin marking the rafters to be cut
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Whenyou
consider what it
comes with,

youll be surprised
at what it

Consider front-wheel drive, rack and pinion  engine, a coin box, day/night rearview mirror,
steering, full carpeting, door glass defrosters,  reclining front bucket seats with adjustable
steel-belted radial tires, overtaking headlight  headrests and opening rear quarter windows.
flasher, power-assisted self-adjusting front disc One final consideration: $5,3997
brakes, trip odometer, torsion bar front suspen-

sion, trailing link rear suspension with nitrogen EEEEE
gas-filled shock absorbers, front air dam, o
remote-control outside mirror, a peppy 1342cc ’Ihe CIV]C Hatchback

:mwmmm [ *Mamifacnurer's sugpested retail price exchuding fresghit, taxes, oemse, ttle, options and regonally required equipment.



by establishing a plumb line on the
surface of the rafters that form the
corners of the opening, Then establish
the gill and header positions, relative
to these lines, following the maker's
instructions. Make the cuts, starting
at the sill end followed by the header
end. Install the double 2x6 header and

Window header s made of

2 % bs nalled

Into ends of cut rafters and toe nalled Into
sides of uncut rafters. Nall first 2 x & In place,
then nall second one Into first.

gill wusing 16d common nails.

Complete the rough opening by in-
stalling the short rafter—or rafters—
between the header and sill so they
align with the edge of the cut sheath-
ing above. Check for precise square
before nailing these in place.

Next, remove the sash from the
window frame following the manufac-
turer’s instructions. Pay particular
attention to how the sash is removed
because reinstalling it later—at least
on this window—can be tricky. Then,
mount the frame into the opening. On
this unit, L-shaped steel brackets are
mounted on the frame sides first, and
then the frame is screwed directly to
the roof as shown. Because this roof

cut rafters and sides of uncut
na

had two layers of shingles in place, we
removed the new ones about 18 in.
around the opening and installed the
brackets on top of the old shingles.
This maintained the proper projection
of the frame above the roof so the
flashing would fit right.

Next, cover the sides of the frame
with roofing felt as shown, then flash
the unit according to the instructions.
This unit came with aluminum step
flashing that was alternated with ev--
ery shingle as we moved up the roof.
This unit also has an aluminum cap
piece that covers all the jambs and the
step flashing below. After the frame is
in place, install the sash from below,
then trim the interior.

Toe nall a short rafter between the header

and sill, o its bottom edge flush with
both. The rafter’s inside surface should fall

Just below edge of cut sheathing.

Surround frame with Mhppm
roofing felt. Start at bottom, by
sides and Curl up felt inst frame and
keep nalls 8 in, from ng.

12

POPULAR MECHANICS ® APRIL 1985



IF YOU CAN DRIVE IT, AUTOLITE

MAKES A COPPER PLUG FORIT.

Italy is a land where people are used to
the sight of exotic automobiles.

But even there, this one is a head turner.

It's a special-bodied Lancia Stratos, and
it's propelled by an extremely modern,
highly-efficient engine.

Which, like all modern, high-revving
engines, whether Italian, Japanese, or
German, can develop a problem. If you use
the wrong kind of spark plug.

When you do a lot of short trips, ordinary
plugs can develop something called “carbon
fouling”

This means that carbon can build up at
the spark plug tips and cause misfiring, or
even prevent the engine from starting at all.

The answer?

Autolite copper spark plugs.

Autolite makes plugs for today’s smaller
engines that not only have copper in the
center electrode, but they also have a longer
insulator, to help burn off carbon fast.

And they also have something no other
major American-made plug has.

Copper either in the seal or the gasket,
for better conductivity.

The result is a plug that helps the Lancia
Stratos perform as beautifully and efficiently
as it was designed to.

A plug that will perform equally well in
your car.

The Autolite copper spark plug.

Autolite Division, Providence, Rhode
Island 02916.

IF AUTOLITE’S ON IT, THERE'S COPPER IN IT.
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24 colortful pages
of window and
patio door facts.

Heres the window and patio door
haaok et for new homes. remiodeling

and window replacing. 24 pages ol
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replace. Muail 100 Amlersein

Bayport, MM 33003

D205

Namne

Adkdress

iy LIPS
L e
Fa Phone ||

l'xml.hmtmmdmhmhnxmmm

Andersen Windowalls |

BADH A L oppnght € 1988 Arsderen U orp Bappea, MM

4

Casement window

The most effective way to deal with
ald, drafty windows is to simply replace
them. There’s no better long-term solu-
tion and windows are available in a
wide variety of styles and sizes which
make replacement atmmhtt'-urward

The basic steps in replacing a win-
dow are: First, determine the rough
upeninguftheuld window. If necessary,
remove the window's interior trim
molding to measure the opening. Next,
order a replacement window that is
equal to or slightly smaller than the old

window. Making the opening slightly
smaller is much easier than enlarging
it to accommodate an oversized win-
dow. Then, remove the old window,
modify the opening, if necessary, and |
install the new window. And remem- |
ber, there’s no substitute for quality, so |
purchase the best window you can af-
ford. Any money saved with low-quali- |
ty windows will probably be lost to |
higher heating bills. Always be sure
that you check the local building code
before starting any construction. |
Toillustrate the procedures involved, |

Pry out the window top first. Grip window

frame and the unit from house, Keep
window closed to make the unit more rigld.
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Armstrong Quality Affordability Selection
Armstrong means quality. It's Even our best do-it-yourself There are more than 270

the most trusted name in floor- floors are surprisingly affordable. colors and designs in no-wax
ing and the first choice of the And, of course, installing I]mrs.%ustaboutanjrmmbim-
ing pros. Why settle for them yourself can save as much tion of features you could want

less when you do it yourself? as $4 per square yard compared is available in
to pruglfssiunal installation. tile or seamless sheet flooring.

J

hplte
. Now
we've made mmless'::f:etﬂm

just as easy with the Armstrong
i and B moalatonki
5 you i

To Order Your Project Planning Pack

Call our toll-free consumer line,

1 800 233-3823, and ask for Dept. 54GPM.

Or send this coupon to Armstrong,

Dept. 54GPM, P.0. Box 3001, Lancaster, PA 17604,

s0 nice to come hometo”



we replaced a 28-year-old single-pane ]
metal casement window with a new
vinyl-clad wood casement window
equipped with double-pane insulating
glass, The left side, as viewed from the
outside, opens for wentilation and
cleaning. Casement windows also come
with righthand vents and both left- and
righthand vents in one unit,

The first step in taking out the old
window is to remove the exterior house
siding or shingles from around the
window. Take off only as much materi-
al as is necessary to uncover the win-
dow trim. Using & hammer and a wood
block carefully pound along the inside
window jamb to loosen the unit from
the house. Now move outside and use a
pry bar to pull the window free.

Next, modify the rough opening di-
" | mensions, if necessary, to accept the
new window. For the installation
shown, the opening width and height
had to be decreased slightly to yield the
rough opening that was recommended
by the manufacturer.

Now, nail wood strips of the same
thickness as the sheathing around the
face of the opening. Cut the strips wide
enough to bring the sheathing flush
with the inside adga of the rough open-
ing. Next, staple wide strips of 15-
pound roofing felt around the exterior
of the opening. The felt helps prevent
air and water infiltration.

Now place the new window in the |

l:'r. s

"Take a little civilization wherever you go.

With a John Deere portable generator, home can be any place you
like tohang around,

You get two 120-volt AC outlets and one 12-volt DC outlet.
S0 you can watch the game at 6,000 feet. Light up a campsite in
the deep, dark woods. Or charge the battery when you're up a creek.

Eou get sure-starting electronic ignition. And 4 to 6 hours of
quiet power on less than a gallon of regular gas.

You even get your choice of 5'3% aﬁ or 1100-watt models,
each Wllh I}urlt in circuit breakersand a %park arrester muffler.

sur John Deere dealer. Then get lost. With a faithful

com 1{m ike a John Deere portable generator by your side, you
won't miss a thing.

For the name of the nearest dealer, or a free folder on John
Deere generators, call 800-447-9126 (800-322-6796 in [llinois)
or write John Deere, Dept. 62, Moline, IL 61265,

‘j:ﬂ Nothing Runs Like a Deere’ |
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opening from the outside. While you
hold the window, have a helper check
the window for plumb. Add wood shims
where they are necessary. Then, nail
through the prebored holes in the win-
dow's vinyl anchoring flange using
large-head galvanized or aluminum
nails. Be careful not to strike the vinyl
flange or it may crack, especially dur-
ing very cold weather.

Next, replace the house siding so that
it overlaps the vinyl anchoring flange
and then caulk around the window.
Now you should move inside to finish
the window interior,

Since wall thicknesses vary, most
windows come with extension jambs
that allow you to build out the window
flush to the finished interior wall. Ex-
tension jambs are available in a variety
of widths to accommodate most walls, If
it is neceasary, rip the extension jambs
to fit flush to the wall. Then, nail the
extension jambs in place and fill the
spaces around the window with fiber-
ghlmm!m!nhnn, Be sure you don't pack

the insulation in too tightly or its insu-
lating value will be greatly reduced.
Now, install casing molding and finish
the interior woodwork as desired.

Double-hung window

This installation shows how to cut a
new vinyl-clad wood double-hung win-
dow into a typical wood-frame house.
The installation techniques shown will
differ slightly for other types of con-
struction.

For this installation, we made our
rough opening cuts from outside be-
cause the wood shingles were easy to
remove and replace, If you'd rather cut
from the inside—and repair the interi-
or wall later—follow the approach that
is shown with our roof window installa-
tion beginning on page 109.

Begin by marking the window's
rough opening on the interior wall.
Mzintain a uniform header height with
existing windows and doors. Next,
transfer the rough opening position to
the outside wall. Use a long drill bit,
known as an electrician’s bit, to bore
through the wall at each corner of the
opening outline.

Be certain to keep the drill bit per-
pendicular as it passes through the
outside wall. Now, move outside to cut
the window's rough opening.

First, remove all the siding or shin-
gles located in the area bordered by the
four holes. Next, snap chalklines from
hole to hole to outline the rough open-
ing. Then, using the chalklines as
guides, cut out the sheathing with a
portable circular saw, Set the saw blade
just deep enough to cut through the
sheathing. Since the starting point of
the cut is contained within the panel,
carefully execute a plunge cut. Now
pull the nails from the sheathing using
a cat’s paw and remove the panel to
reveal the wall studs. Take down all the
insulation that is within the rough
opening cutout.

The next step is to cut out the studs in
the opening. In order to saw all the way
through the 3Vr-in.-wide studs, two
cuts must be made: first, a plunge cut
with a circular saw, then a follow-up
cut with a reciprocating saw to cut the
last Yz to % in. of wood that a standard
gize circular saw is unable to reach. The

follow-up cut could also be made with a
handsaw. Be careful that you do not
saw through the interior wall during
the follow-up cuts.

Make the first cuts into the studs 1Y:
in. below the gill of the rough opening.
This will permit installing a 2x4 sill
plate (actual dimension: 11: ® 3% in.).
Then, make the second set of cuts 5's
in. above the top of the rough opening.
This will provide space for installing a
double header made with 2x6s (actual
dimensgion: 1% ®* 5% in.). Now move
inside to cut out the interior wall.

Use the rough opening lines drawn
on the wall as cutting lines, Saw
through the plasterboard with a
drywall saw or compass saw, as shown.
If the wall is paneled, use a sabre or
circular saw. Next, break away all the
plasterboard from within the rough
opening. Then, use a hammer to tap the
cutoff studs free from the wall. At this
point, the rough opening will be ready
for framing in.

Cut a 2x4 sl plate to fit in the
bottom of the rough opening. The sill
plate is nailed to the studs remaining in

mmmmmmmumwwmwlmmﬂmmm

the sheathing. Then, remove all the Insulation that

found between the wall studs.
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What's the Dni:.,r thing that cuts better than a
Husgvarna saw? A Husqvarna dealer. Because
through May 31, 1985, your participating
Husqvarna dealer's cuttmg up to $30* off the
price of selected new semi-pro saws. And to put
an even better edge on the deal, he's offering
three free saw chain sharpenings. Just clip out
and bring in the coupon below.

All our saws feature excellent r-to-weight
ratios, low noise levels and chain brakes as
standard equipment. So that even without the
price cut, we think a Husgvarna saw is a cut
above the rest.

*Off manufacturer's suggested retail price.

r.-..----..--...-
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SAVEUPTO 3 ONA NEW

HUSQVARNA 35, 37, 44, 50 or 61, AND
GET THREE FREE"* CHAIN SHARPENINGS.

“Off manufacturer's suggested retail price,

**Some dealers make a small charge to remove and replace chain.

@Husqmrna
The Chain Saw Professionals.

For the dealer nearest you consult your Yellow Pages.

Or write Husgvarna, 224 Thorndale Avenue, Bensenville, lllingis 501086,

Slip the two additional cripple studs
inside the wall, one to the right of the
opening, the other to the left, and nail
them to the nearest full-length wall
stud. If the stud is too far back to nail
with a hammer, screw the sill directly
to the wall stud using an automatic-
return ratchet screwdriver or an elec-
tric drill fitted with an extension bit
holding a screwdriver tip.

If the above techniques fail, then
you'll have to cut away the plaster-
board to expose the wall interior. Note:
When the window location is not eriti-
eal, it’s best to position the rough open-
ing where the wall studs are located to
best serve the installation. Finally, nail
the sill plate to the cripple studs,

Now assemble the double header for
installation above the window. We
made the header with two 2x6s nailed
with a 's in. plywood spacer between
them. The spacer is needed to build up
the header thickness to equal the 2x4
wall stud width of 3% in.

When installing a large window, in a
wall supporting a floor above it, build
the header using 2x8s or 2x10s. Alsag,
it'll be necessary to install a temporary
| bracing wall as shown in the roof win-
dow installation, to support the ceiling
until the opening is framed in. If you're
unsure of the structural requirements,
check with a local building inspector.
Slip the header inside the wall above
the rough opening and toe nail it into
the full studs on either end. Then, cut
jack studs to fit between the header and
gill plate. Nail the jack studs to the
nearest wall stud. Toe nail two more
jack studs—into the sill and header—
flush to the side of the rough opening to
provide solid support for nailing the
window and interior casing molding.
These two additional studs are needed
only if the first two jack studs are set
back away from the rough opening
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edge. Now nail the sheathing and plasterboard to the
framing around the opening.

MNext, install the window from the outside. Check the
window for plumb and then secure the unit by nailing
through the vinyl anchoring flange with large-head galva-
nized or aluminum nails,

After that, you ghould replace the house siding or shingles
and caulk around the window.

The next step is to move inside and fill the spaces around
the window jambs with fiberglass insulation. Again, be sure
vou don’t pack the insulation in too tightly or its insulating
value will be greatly reduced.

Now, trim the window interior with casing molding and
finish the woodwork as desired. ™

T T

Drive the window header Into the wall above the rough opening.
Bulid the header from two 2xés with a '+in, spacer between.

Install the window from the outside and secure It by nalling through
the vinyl anchoring flange. Then, you can replace the shingles.

POPULAR MECHANICS ® APRIL 1785
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THERE IS NO BETTEH TOOL
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WHAT'S NEWABOUT

ALL-VINYL WINDOWS

These windows
| are durable, they
 work well and
' they’ll never have
to be painted.

BY JOHN H. INGERSOLL

ink of vinyl windows as _
one step closer to the =f =
maintenance-free house. You 3§
won't ever have to paint the
frame or sash, or worry about g
broken w.-lght cords. You'll £
have no worries about pitting, =
rusting or rotting, even if your
house is close to ocean surf,
You'll have to replace a bro-
ken pane of glass every now
and then, but that job goes a
lot faster in a vinyl sash than
in a wood sash.

PHOTO BY VINYL WINDO
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their traditional window lines,

Everything darkens or
fades eventually under the
brutal ultraviolet rayes of the
sun. I asked vinyl window
makers, "Doesn’t white vinyl
drift to off-white or yvellow af-
ter years in the sun? Bert
Sayer of Thermal Profiles ad-
mitted that the color will
change. He said, "After 50
years outside, a vinyl frame
might show some change if
compared to the original col-
or.” But none have been
arpund that long. The vinyl
window wasn't invented until
1954—in West Germany—
and didn't appear in the Unit-

gl o] States as a prime window

| until 1968. I could not find a

| single manufacturer who had
a serious complaint about col-
or change. "The change is ac-
ceptable,” says Sayer.

How long do they last? .
lifetime,” say industry execu-
tives modestly. Well, it's true
the rate of deterioration for

Vinyl window salespeople
tend to promote energy saving
as a big plus, but you should
take this with a grain of salt.

rigid polyvinyl chloride (PVC), the
plastic used, is so slow you would be
hard put to spy damage to a window left
out in all kinds of weather for 20 years.
Even manufacturers of aluminum win-

dows concede that a vinyl window
might last as long as the house it
serves. In fact, many aluminum win-
dow manufacturers have been produc-
ing vinyl windows as alternates for

How To Pick Quality Vinyl Windows

snm& toy planes, tractors, tennis rackets
or any other manufactured items are
good, and some are better. The same is true
of vinyl windows. Here are six ways to tell
the difference:

1 Frames with double-wall, hollow-core
profiles are stronger by the very nature of
the shape than single-wall frames. Get a
salesperson to show vou & cutaway of the
frame, as shown (far right).

2 Buy the window that operates the way
you want. Some contain sashes that tilt out
for easy cleaning. Others feature side-load-
ing sashes that must be removed. A few
provide neither convenienca.

3 Lock for welded mainframe cormers. A
plastic weld melts a seam into a solid con-

nection, which is easy to distinguish from a
visible seam.

4 Sash frames should not be welded, If they
were, replacing broken glass would prove
difficult. Also keep in mind that butt corners
on sash frames tend to stand up better than
mitered corners.

3 A mechanical interlock on both sashes of
a double-hung window—formed by two L-
shaped flanges on the meeting rails—pro-
vides a better seal for your home than
weatherstripping alone,

6 Ask to see literature on air and water
infiltration test results as directed by ASTM
D-4099-82 specifications. Any quality win-
dows will either meet or surpass these apeci-
fications.

PHOTO BY POLY-TEX oo

This new industry likes to match the U-
values of raw vinyl (1.3) with those of
wood (1.2) and raw aluminum (1416.0).
The figures for wood and aluminum are

The best vinyl double-hung windows have
sashes that meet with a mechanical joint.
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The important part of your car
isn't how fast it goes.

It's how well it stops.

Brakes need power. Horsepower.
As Mr. Goodwrench explains, “If
a car is going 55 miles per hour,
it takes a capacity of over 400
horsepower to hold back all that

kinetic energy and stop the car
in about three seconds.

“That means your brakes have to
be more powerful than your engine.
Because even a ‘hot’ car takes about
seven seconds to get to 55 mph.

“But to stay powerful. brakes need
your attention. You see, brakes wear.

“That's because brakes work by
causing friction against the brake
drum or disc on the wheel, And that
rubbing causes a natural process of
wearing away.’

LET'S GET IT TOGETHER...BUCKLE UP.

50 it's a good idea to see Mr.
Goodwrenich and have the brakes of
your GM car inspected at the inter-
vals recommended in your owner’s

manual. And if your brakes need
maintenance, Mr. Goodwrench has
the right training—GM training. And
the right parts—his GM Goodwrench
replacement brakes,

That's not all. Mr. Goodwrench
guarantees his work. And all of the
GM parts he uses. Just ask him for
all the details.

So keep that great GM feeling with
Mr. Goodwrench and genuine GM
parts at participating independent
GM dealers selling Chevrolets,
Pontiacs. Oldsmobiles, Buicks,
Cadillacs, GMC and Chevy trucks.

GM Goodwrench
Replacement Brakes
Engineered for your GM car by
some of the same people who
designed it. GM
Goodwrench
replacement
brakes are power-
ful. And GM
Goodwrench disc brake
pads have wear sensor signals
that sound off to warn you when
they need replacement. They're
I available from Mr. Goodwrench
or from a GM dealer who sells
quality GM Goodwrench parts.
Ask for them.

KEEP THAT GREAT GM FEELING WITH GENUINE GM PARTS




ESCORT

e

BADAR WRRNING RECEIVER

In Japan, where high-tech electronics
are a way of life, they pay $714.93
for an American-made radar detector

(You can get the same one for considerably less)

Even we were a little surprised. All we did
was build the best radar detector we knew
how. We shipped our first ESCORT in 1978,
and since then wa've shipped over 600,000.
Along the way the ESCORT has earned quite
a reputation—among its owners, and also in
several automotive magazines.

Credentials
Cwer the past five vears, Car and Driver
magazine has performead four radar detector
comparison tests. Escort has been rated
number one in each. Their most recent test
concluded “The Escort radar detector is
clearly the leader in the fiald in value, cus-
tomer service, and performance . . ;' We think

that's quite an endorsemeant

Qur Aesponsibility

One of the reasons for our reputation is
our attention to detail. If we don't feel we can
do something very well, we simply won't do it
That's why we sall Escorts direct from the
factory to you. Mot only can we assure the
quality of the ESCORT, but we can also make
sure that the salesperson you speak to is
knowladgeable. And if an ESCORT aver
needs sarvice, it will be done quickly And
it will be done right.

50 States Only

And that's the reason we don't presently
sell ESCORTs outside of the United States.
Even in the countries that use identical radar
(Japan and Australia, to nama twao) wa know
that we couldn't provide the kind of customer
service thal ESCORT owners expect. So we
pass up the additional sales rather than risk
our reputation.

"Deaar Sir...

So we'll admit we were surprised when a
|etter from one of our customeans included an
advertisement from a Japanese automotive
magazine. The ad pictured an ESCORT, and
the price was 158,000 yan. Our customer was
kind enough to convert that to LS. dollars
Using that day's rate of exchange, an Amerncan-
made ESCORT was worth $714.93 in Japan.
Further translation revealed the phrase “Tha
real thing is herel” and warned against
imitations.,

Econ 101

Meedless to say, we were flattered. We
knew that ESCORT had an impressive rapu-
tation, but we never expected to see it "boot-
legged” into other countries and sold at such
a premium. But the laws of supply and demand
ara not s0 easy to ignore. When thera is a
strong need for a product, there is an equalky
strong incentive for an enterprising capitalist
to fill that need. And apparently, that's just
what happened

Easy Access
Of course, it's easy for you to get an
ESCORT —just call us toll-free or write us at
the address balow. The price is tha same as
it's bean for the iast five vears: $245. Quite
a deal for what the Japanese must think is
the best radar detector in the world.

Try ESCORT at no risk
Take the first 30 days with ESCORT asa
test. If you're not completely satisfied
return it for a full refund. You can't lose.

ESCORT is also backed with a one
wear warranty on both parts and labor
ESCORT 5245 (Ohio res. add $13.48 tax)

By mail send to address below. Credit”
cards, money orders, bank checks, cer-
tified checks, wire transfers processed
immediately. Personal or company
chechs require 18 days.

ESCORT

RADAR WARNING RECEIVER
= = ——— — —~_—"T _—}
Cincinnati Microwave

Department 100-068-A04

One Microwave Plaza

Cincinnati, Ohio 45296-0100

Tumn in ~Talkback with Jerry Galvin® Amanca’s niw wisshy sabedlite call-n comedy talk show. Sunday evenings on public redio stations. Check iocal lishngs.

E 1084 Cacinnali WMicrowaa ng



ALL-VINYL WINDOWS

| no surprise to anyone who has heated

water in an aluminum pan, or picked
| up a hot skillet by its wooden handle.
| To be fair, you must pit installed win-
dows against one another, For data on
total window performance, I called
Scott Werner, director of testing at
Architectural Testing Laboratories in
York, Pa. Here are his figures for alu-

minum and wood windows:
WINDOW DATA

Type C-Value

Single-glazed aluminum window
without & thermal break 1.14

Double-glazed aluminum window
without a thermal break 0.77

| Double-glazed aluminum window
i with thermal break 0.64
Bingle-glazed wood window 0.92
i Double glazed wood window 0.55

Note: C-value refers to the rate of thermal
conductance through a material,
concerning itself only with the moaterial,
U-values are numbers for thermal
transmigsion, a subtle difference thai
includes the values of air layers on either
side of the material sample. R-values,
most commanly mentioned on insulation
packaging, are the result of 11U, or the
thermal resistance of a material and its
air layers.

Mot enough testing has been com-
pleted on vinyl windows, as yet, accord-
ing to Werner.

| However, he said the values typically
are close to those exhibited by wood
windows. You'll notice the differences
are not extraordinary. As Werner
points out, the glass, which accounts for
most of any window, is more energy
critical than sash and frame.

In extremely cold weather, thin pan-
els of vinyl siding have been known to
erack when hit by a branch or football.
What about vinyl window frames?
"There are three reasons why that

| won't happen,” says Ralph Vasami of
Fiberlux, the first company to intro-

duce a vinyl prime window in the Unit-
ed States. Vasami is alse chairman of
the newly formed Vinyl Window and
Door Institute in New York. "First, the
wall thickness of a vinyl window frame
is greater than that for siding. Second,
a window frame is less exposed to
weather than siding. The temperature
of the outside frame face is influenced
to some extent by the room tempera-
ture impinging on the inside face, And
third, most of the material going into
vinyl windows today is high-impact-
modified PYC—in short, tougher.”

Standard s ations

As a gidelight, in 1982, the American
Society for Testing and Materials
(ASTM) published standard specifica-
tions for PVC prime windows, labeled
D 4099.82, In some ways, the ASTM
specs grace the vinyl window industry
with recognition, in addition to estab-
lishing performance standards.

Yet, there are people who knock
vinyl—in any form. One of their rally-
ing eries is "Fumes from burning vinyl
will kill you!” Here are the facts:

First, PVC does not burn unless ex-
posed to a continuous flame (a blow-
torch or total house fire). When ex-
posed, vinyl will char not burn. Take
away the flame and the charring stops.

Second, fumes from charring vinyl
include hydrogen chloride (HCI), but
not at toxic levels, carbon dioxide (COy)
and carbon monoxide (CO). Odorless
CO can indeed kill. It's the same CO
that comes from burning wool, cotton,
wallpaper, wood flooring, wood fram-
ing, paint, and hundreds of other ordi-
nary household materials. Just to set
the record straight, wood also throws
off toxie, corrosive and carcinogenic
chemicals, such as formaldehyde, ben-
zene and acrolein.

As Juliette Lang Cahn, the director
of the Vinyl Window and Door Insti-

tute, sums it up, "A massive house fire
producing & toxic atmosphere beyond
the tolerance of human life is necessary
to char enough vinyl to constitute life- |
threatening conditions, Vinyl is a sec- |
ondary, not a primary, hazard in a
house fire,” All in all, vinyl windows
are worth your attention. Now, what
about the bottom line, cost?

Where vinyl windows are sold at
retail the prices are attractive. From a
big lumberyard outside Hartford,
Conn., prices for a 3 x 5-ft. double-hung,
double-glazed prime window with

screen stacked up like this:
Window Cost
PVC (vinyl} window $105.30
Aluminum window 115.43
All-wood window 124,42
Vinyl-clad wood window 17477

The trouble is, although vinyl win- |
dows in some styles are sold through
Sears and many of the big building |
material supply outlets, this relatively |
new product is by no means available
everywhere., For example, when I
called eight yards in the Connecticut
area only two offered viny! windowa for
sale, and three drew a blank when
asked about the units,

Most likely, you will get an ad from—
or hear about—window dealers in your
area who want to gell and install vinyl
replacement windows. If you don't want
to do the job yourself, it's worth talking
to one of these contractors. Be sure to
check out references and reputation. |
Then, expect to pay from $185 to 3300
per window for the job. Some owners |
have paid over $400 per unit. "It's |
whatever the traffic will bear,” admit- |
ted one industry exec. {

Replacement windows are big busi- |
ness today, and worth considering if

{Flaase turn to page 130) |

Pioneer Vinyl-Clad Wood Window

lnﬁ'bdlwtinn of Andersen Corp.s Per-
mashield vinyl-clad wood window in
1966 preceded the first all-vinyl frame
window by two years. Andersen's prod-
uet, produced in white and Terratone (a
bronzy brown), remains unique in the
field. Its window is the only one with
wood members encapsulated in vinyl,
The U-value (ses text) of a standard,
double-glazed Permashield window is
0.52, and when fitted with new high-
performance glass, its U-valve is 0.30,
The glass, double glazed, has a miero-
scopic metallic coating on the third glass
surface, counting from the outside—a
coating that's nearly invisible.
Andersen is by no means the only

wood window company employing PVC.
John Jambois, a research specialist for
Profile Extrusions, Hasting, Minn, a
vinyl component maker, estimates that
756 percent of all wood windows employ
PVC in some capacity. "Some compa-
nies,” says Jambois, “are cladding the
exterior wood members with vinyl, but
not encapsulating the wood, as Andersen
does. Others use PVC for jamb liners,
sills, built-in weatherstripping or glaz-
ing beads, Some are laminating roll-
formed aluminum to the outside of wood
window frames and sash.”

The aim in all cases is to lower mainte-
nance and smooth out the operation of
wood windows.

PHIDITED BY VINYL WINDCW AND DOOR INST
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Lowest Price In The USA!
anr- Computer System Sale

e Students * Word Processing * Home °® Business

Rated ""Best Buy' by Consumers Digest Buyers Guide, January 1985 |

LOOK AT ALL YOU GET FOR ONLY $ 44

LIST PRICE
@ Atari 800XL 64K Computer $299.00 s
@ Atari 1050 127K Disk Drive 399.00 449
@ Atari 1027 Letter Quality 20 CPS Printer 399.00 SALE PRICE
Atari Writer Word Processer 79.95

All connecting cables and interfoces included

TOTAL LIST PRICE $1,176.95

MONITOR OPTl'ON S: List Sale

* 12" Hi Resolution Green or Amber Screen $199.00 99.00
r 13" Hi Resolution Color $399.00 195.00
Add $9.95 for Connection Cables ond $10 tor UPS

15 DAY FREE TRIAL. We give you 15 days to try out this ATARI COMPUTER SYSTEM!! If it dossn't meet your expectations, just send it
bock to us prepaid and we will refund your purchose price! |

%0 DAY IMMEDIATE REPLACEMENT WARRANTY. I any of the ATARI COMPUTER 5YSTEM equipment or progroms fail due to foulty
warkmanship or material we will replace it IMMLD_IA'IE[‘I" with no service charge! |

Best Prices * Over 1000 Programs and 500 Accessories Available * Best Service
* One Day Express Mail * Programming Knowledge * Technical Support

Add 525.00 for shipping and handlingl! cOMPUT!n Dln!cr

Enclose Caoshiers Check, Money Order or Persanal Check.
Allow 14 days for delivery. 2 1o 7 days lor phone orders, | daoy We Love Our Customers

express maoil! We occept Viso ond MasterCard. We ship Box 1001, Barrington, lll. 60010

C.0.D. to continental U.5. addressas only. 31 2;332_5050 TO GHDEH




WHY PM READERS NEED MORE

HOMEOWNERS INSUR ANCE

-——

i Those with nuried
interests and

' tools often need
| more insurance
' coverage.
|
|

. BY WALTER L.
. UPDEGRAVE
| Drawings: Howard Lewis

average homeown-
er, who limits himself
to cutting the grass or

raking leaves in the back
yard, can probably get by
with a standard homeowners
| insurance policy. But, as a
PM reader, you're probably
far more active than most
people. You may well have a
workshop or garage fully
equipped with professional
| quality tools that allow you
to take on more jobs around
! the house—everything from
routine home and car main-
| tenance to ambitious home
renovation or engine rebuild-
. ing projects. More likely than
| not, you also own high-tech
| audio or video equipment or a
|
|
|

personal computer.
| Asaresult, you need above
average insurance protec-
tion, particularly in a few
key areas. The following
checklist, designed for PM
readers, can help you review
your present coverage, decide
if it's adequate and, if not,
suggest ways to i.mprwa it.

Personal possessions:
Most insurance policies put a limit on
how much you can collect for stolen,

destroyed or damaged personal prop-
| erty. Thia limit is a percentage, usual-
ly 50 percent, of the coverage on the
home itself. So, if your home is in-
sured for $80,000, the standard policy
would cover personal property losses
up to $40,000. That may sound like a
| lot, but it's not.
"Most pmpla tend to underestimate

|

Your workshop Is only one of the reasons you may need more insurance coverage. |

the value of their personal property,”
says David Hurst of the State Farm
Mutual Insurance Co., "especially
when you look at what it costs to
replace it." For example, a workshop
that cost $5,000 to stock over the past
10 years could cost more than double
that to replace today. Add to that the
cost of replacing furniture, rugs,
clothing, televisions, stereo equip-
ment and major appliances and the 50

mﬂm-w 1585

percent limit isn't difficult to reach. |
Besides this overall limit, most poli- |
cies also set much smaller limits for
gpecific items. Here are some i
examples: a $2,000 limit for firearms;
$1,000 for boats and outboard motors,
including trailers; $1,000 for other
trailers; $3,000 for a home mmpum'
if also used for business purposes;
$2,500 for silverware;
money, gold or silver; md!lﬂﬂﬂfarl-
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HOMEOWNERS' INSURANCE

jewelry, furs, and precious stones.
These limits are the marimuym you
collect for each loss. So even if the rifle
collection a thief stole cost $6,000, the
most you'd collect is $2,000,
| Better protection: But there are
several ways to impm\re your cover-
age. One is to increase the overall
limit for personal possessions by opt-
ing for a higher quality policy. For
example, by going from Btate Farm's
basic to its more comprehensive
"Homeowners Extra™ policy, the per-
sonal property limit climbs to 75 per-
cent of total coverage. On an $80,000
policy that means an overall limit of
$60,000 for personal possessions—a
hefty increase from the $40,004, or 50
percent, limit. You'll pay a higher
premium, but the cost is moderate
relative to the extra protection.
The limits for specific items can also
| be raised via an endorsement or float-
er. An endoreement is an addition to
your policy that protects specific prop-
erty. You could raise the limit for
jewelry, say, to $5,000 or more by
adding an endorsement. A floater, so
named because it "floats” with the
property it insures, provides broad,
all-risk protection. A floater on power
tools covers them wherever they're
used—no matter how far from home—
and would alse provide protection
againat such mishaps as dropping or
otherwise damaging them. The cost of
| floaters and endorsements varies di-
| rectly with the property value.
| Some items are better protected un-
der their own separate policies. If yvou
restore antique autos, for instance, an
endorsement or floater isn’t the an-
swer—a special antique/classic auto
policy is. Personal computers may be
covered under a homeowners policy or

Know the difference between replacement

value and actual cash value coverage
for your personal possessions.

a gpecial computer policy, depending
on the protection you need.

And certain one-of-a-kind items,
such as fine art and collectibles, are
aften insured for their "stated” or
"agreed” value—a figure you and the
insurer reach by appraisal or docu-
mentation such as a sales receipt. In
such cases, an occasional reappraisal
makes sense to keep the coverage
current with the value of the asset,

Replacement cost coverage:
Choosing the amount of coverage ign't
enough. You've also got to know the
difference between the two methods of
reimbursement: actual cash walue
and replacement value. A quick ex-
ample shows why. Suppose your ste-
reo system is destroyed in a fire. You
bought the system five years ago and
it costs $1 200 to replace today, With
replacemnent walue coverage, your in-

Af“‘f’”

AUTO REPAIK
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Homeowners' insurance Is designed for personal. not business, use of your home.

surance company would reimburse
the cost of replacing that system
now—3g1,200 (minus your deductible),

But actual cash value coverage—
though still based on what it would
cost to replace the system—pays only
the depreciated value, If the insurer
assumed a stereo has a useful life of 10
years, they'd pay vou only half its
replucement cost, since vour system,
now five years old, has theoretically
depreciated to half its value. [nstead
of a $1,200 settlement, you'd only get
$600. Replacement value coverage
costs a bit more, but usually the extra
protection makes it worthwhile.

A quick note on deduetibles. Most
insurance companies offer deductibles
ranging from $100 to $1,000. In event
of a loss, you're responsible up to the
amount of the deductible and the in-
surer covers the rest. You can lower
your annual premium by raising your
deductible—going from a $100 to 3500
deductible, for instance. But, in the
event of a loss, the insurer will only
pay for damages in excess of $500
instead of $100. In short, vou're tak-
ing a $400 gamble. Before changing,
make sure the potential premium sav-
ings warrants the extra risk.

Home workshop: Your homeown-
ers policy should cover the tools and
supplies you keep in your workshop.
Alsa, the liability coverage in yvour
policy will protect you from problems
that could arise if someone working in
your shop were injured. But there are
two areas concerning workshops that
deserve special scrutiny.

If you've set up your shop in the
basement, take special care to guard
against flood damage. "Homeowner
policiez do not cover flooding,” says
State Farm's Hurst. The same usually
goes for earthquake and hurricane
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damage. If you live in an area prone to
such disasters, check with your agent
about special coverage. Private insur-
ers shy away from flood insurance, so
vou may have to turn to a federal flood
insurance policy.

A waorkshop in a garage or other
building that is not attached to your
home also may need special attention.
Standard policies limit the protection
for unattached structures to 10 per-
cent of the coverage on the home. So
an $80,000 policy on your home would
provide only $8,000 in coverage for
your garage workshop. This $8,000
limit applies only to the structure; the
contents would be insured under the
higher limits of the personal posses-
sions portion of your policy. Still, if it
would cost you more than this 10
percent restriction—$8,000 in this
case—to rebuild your workshop, you
ghould get coverage consistent with
replacement costs,

Business or personal use:
Homeowners insurance is designed to
cover the personal, not business, use of
your home. The difference may be
critical since your insurer can refuse
to honor & claim that arises out of
business activity conducted at home.
Sometimes, the line is clearly drawn.
Selling on a one-time basis a piece of
furniture you made in your workshop
wouldn't amount to running a busi-
ness. Building custom-made furniture
for a long list of clients would. But the
distinction can get fuzzy. Would writ-
ing one or two computer game pro-
grams 8 month constitute a business?
How about repairing autos on week-
ends in your garage?

A general rule, says Mary Zavada of
the Insurance Information Institute, a
nonprofit agency that offers informa-
tion on home and auto insurance,
would go something like this: If it's
done regularly full- or part-time for a
profit, then it's most likely a business.

There are two ways to cover busi-
ness activities at home, One is to add
office coverage to vour policy for such
activities as arts and crafts shops,
photo studios and other small busi-
ness ventures run out of the home.
But for a larger business, vou'll proba-
bly need a commercial policy. There's
also the problem of proper insurance
for people deing work around your
home. Is the liability coverage in your
homeowners insurance enough, orisa
separate workers' compensation poli-
cy reguired? Again, this is a gray
area. Hiring a neighbor's son to mow
the lawn occasionally is at one end of
the spectrum; keeping a live-in maid
is at the other. Somewhere in the
middle is the babysitter who comes to
your home four times a month.

POPULAR MECHANICS & APRIL 1985

"There are wide variations among
states in this area as far as cost and
who has to be covered,” says Hurst. In
California, New Jersey and New
Hampshire, he says, homeowners pol-
icies include coverage for most domes-
tic help. Other states may require a
workers’ compensation policy depend-
ing on the number of hours worked a
week and the length of employment.
Many policies, says Hurst, make al-
lowances for a "casual” employee—
one who is not hired on a regular
basis. But there are borderline cases
and, to be on the safe side, you should
consult your insurance agent,

Home improvements: If you make
a substantial improvement to your
home—such as adding or renovating a
room, or converting an unfinished
basement to a family room—chances
are your coverage should be raised to
reflect the increased replacement val-
ue of your home. According to Hurst,
the agent would account for the im-
provement either by reappraising the
home—particularly in cases where
extra rooms or more square footage
have been added—or, possibly, by in-
creasing yvour coverage to reflect the
cost of materials and labor used.

While many of today's policies have

If you make a substantial Improvement to
jt“:::lu':‘eI'Im.'l‘. th!lnwimdrlplmmwl.uﬂ:

r home, you should ralse COVET

an automatic inflation index to keep
their coverage in pace with inflation,
you shouldn't rely on this feature to
cover home improvements. Sums up
Zavada, "Whenever you are doing
anything that’s major—and I consider
$1,000 or more major—you really
should check with your agent."
Hard-to-replace homes: A home

whose replacement wvalue is well

above its market value may requirea |

special policy designed for older and
hard-to-replace homes. A good exam-
ple is a vintage Victorian with origi-
nal panelling,
staircases and authentic gingerbread
woodwork. To duplicate such work-
manship and materials today would
cost a small fortune—almost certainly
more than the house would fetch on
the market. But an older home policy
allows you to insure the home at a
lower replacement value. In the event
of damage, the insurer will pay for
returning the home to serviceable
condition, but not with materials orig-
inally used. The idea, explains Za-
vada, is that "your prime interest is in

having a houee, not necessarily repli- |

cating every detail.”

This type of policy may also be the f
right choice for a home whose market |
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value is much lower than replacement
value because the neighborhood has
gone downhill. In fact, an older home
policy may be the only choice, says
Hurst, since insurance companies are
wary of insuring homes for mare than
their market value. "That presents
what we call a moral risk,” says
Hurst. Loosely translated, they are
afraid you'll burn down the house for
the insurance settlement.

Home warranties: Besides insur-
anee, there's another type of coverage
available for the home: home warran-
ty protection. How do the two cover-
ages differ? "Regular homeowners in-
surance covers you against fire, theft
and other types of damage,” says Mi-
chelle Kight of Ticor Home Warranty
in Los Angeles. "A home warranty
plan covers breakdowns due to normal
wear and tear.” Although such war-
ranty protection is available from
companies around the country, Kight
claims that "a lot of people don't even
know they can get it.”

Most warranty programs cover
breakdowns in the plumbing, heating,
cooling and eleetrical svstem and in
major built-in appliances such as
dishwashers, garbage disposals, mi-
crowave ovens, ovens and ranges, and
hot water heaters. Depending on how
bad the damage is, most companies
will either repair the item or replace it
with one of comparable quality.

However, most warranty plans now
on the market are geared toward pro-
tecting people who are buying or sell-
ing a home. As a result, most are
available only for used homes being
sold. Costs of home warranty plans
vary, but Ticor's warranty runs about
$300, which can cover the seller of the
home during the listing period and the

Keep detailed records to document
exactly what possessions you have
and what thelr value Is.

Home warranty policles
cover breakdowns in. b
appliances and majdr E-E =
mechanical systems. .

buver for a vear after the =ale, Often,
the warranty can be renewed yearly.

"We think anyone who purchases a
home over three years old should con-
sider a home warranty,” says Kight,
who claims major home systems and
appliances start running into prob-
lems between the third and seventh
vear. Kight admits the coverage isn't
exactly cheap, but notes that replac-
ing hot water heaters and furnaces or
repairing serious electrical or plumb-
ing problems easily can cost several
hundred dollars.

The decision to buy such coverage
should be based on the age, condition
and quality of the appliances and
home systems and the likelihood of

3%

their hreakdown. Also, check for origi-
nal warranties that may still be in
effect for some appliances. Given the
relatively steep premium, home war-
ranty plans don't pay if the home has
new equipment of high quality.
Keep good records: If a major fire
or other disaster wiped out your home,
would vou be able to document exactly
what possessions were destroyed and
attach a value to them? Probably not.
That's why it's wise to make an exten-
sive, detailed inventory of all the
property in your home, garage and
workshop. As you buy new items, add
them to the list, and keep as many
receipts as vou can, especially for larg-
er purchases. All this can help vou
better document your claim in the
event of damage or total loss. "And
keep a copy of the inventory away
from home, in a safe deposit box or at
your insurance agent’s office,” adds
Hurst. "That way if yvour home is
destroved, vour inventory is safe.”
Remember, finally, that insurance
isn't something you buy once and then
forget about. 1t should be reviewed
periodically to make sure it fits your
current needs. Also, no policy is writ-
ten to cover all possible situations or
problems, If you think your coverage
might be inadequate in some areas,
talk to your agent about it before
disaster strikes. For free brochures on
home and auto insurance, write the
Insurance Information Institute at
110 William 5t., New York, NY.
10038 finclude a self-addressed,
stamped envelope). The Institute also
takes questions on its toll-free con-
sumer hotline: 800-221-4954, ™
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“EW‘ Woodmaster Variable Speed Power-Feed

~ - PLANER/MOLDER
[ JOINTER/SANDER

SAVES YOU MONEY!! Put this versatile power-feed tool to wark in your own shop. See

how fast it 8 fior Itself! Quickly converts low-cost rough lumber into valuable finished

W, stock. Tomns out perfect quaner-round, casing, base mold, tongue & groove ... all

e popular patterns . . . any custom design. Joints super-true edges, squarogsmck bevels
s and chamfers.

MAKES YOU MONEY! Now you can start your own high-profit business

selling all types of millwork to lumberyards, carpenters, contractors, picture framers,

do-it-yourselfers. Use it to maju:%l randfather clocks, gun cabinets, furniture, toys. planters,

porch swings, benches, ling, flooring. In fact, this one power-feed tool opens up a truly
astonishing range of products you can make and sell.
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Produces fongue &  Tumsouthigh-velos, setin umun-
with ons sei-up.  smoolh cesiom mokings  comverls planer p-u—
mlfIthmm s B popetar patiems. feed dnem m«?

New Sanding Attachment

Quickly converis machine 1o one of the finest druni sanders
available. Consistent power feed eliminates *low spots™ and

irregularities caused by hand sanding method.

Revolutionary Quick-Change Molding Head!

Exclusive patented design lets you mold up 1o six patterns ina

2908 OAK

] YES! Please rush me VOUT  ADDRESS

WOODMASTER TOOLS, INC., DEPT. PpP43
« KANSAS CITY, MO. 64108

single pass! Eliminates time-consuming set-ups. Uses Jow- 2% FREE hrﬁ;ﬁ" Kit rlli'ld“ﬁai]ls arr X
cost cutterbits. Makes it easy to produce patterns impassible = EHU}&DELWT'EE' AL
tos duplicate on any other planer. 1 " STATE o

ALL-VINYL WINDOWS

P R ———

yvour old sash is worn and leaky. The job
is messy, but not overly difficult, and
instructions are available where win-
dows are sold. Installing vinyl is easier
than replacing old wood windows with
new wood windows because wood units
are produced in stock sizes. You buy to
the closest window opening measure-
ment and shim or fill the voids, Vinyl
replacement windows are custom-made
to fit your window openings.

Finding what you want

1989, Where will they turn up next?
Vasami predicts it won't be long before
vinyl framing supports residential
greenhouses, and sees this window
turning up soon in the manufactured
housing area. But the real sleeper, he
says, is the boat business. Millions of
frames for windshields and portholes in
pleasure boats may turn to vinyl and
away from wood and metal, neither of

which stands up to fresh or salt water.
PVC, on the other hand, is unaffected.

Every new product goes through
rough times starting up. Vinyl win-
dows were no exception. Now, with
millions in place and surviving well,
you can trust the product. In fact, vinyl
windows may well prove the product
that makes "plastics” a desirable word,
shedding its former inferior image. M

SOURCE LIST

The fallowing companies produce vinyl windows or
components ready for assembly to company specifi-

Remington Building Plrl:d. 10l Andrews Rd.

Hicksville, N.Y. 1180

4 : cations by local fabricators. Window Mfg. Co. Inc., 100 West Tth St
'nmugh not E".I‘EI'}’v]nyl W].IJI%UW maj?" Acro Extrugion Corp., 3015 Bellevue Ave. Wil vonne, N.J. 07002
er produces every style or window, if mington, Del. 1 Beason-All Industries Inc., 1480 Wayne Ave,. Indi-

you look hard you'll find what you
want. Every style—double-hung, sin-
gle-hung, storm, slider, casement, bay,
bow, box bay, awning, basement and
even greenhouse windows—are pro-
duced in vinyl by one or another of the
companies listed on this page. Most also
make sliding glass doors, storm doors
and in some cases, patio doors of vinyl.
At present, you can choose white vinyl
frames or a few shades of brown. Maore
lively colors are promised for the fu-
ture. As with any product made of zolid,

Alside [ne. Box 2010, Akron, Ohio 44309

Associated Laboratories Inc., Box 15705, Dallas,
Tex. 75215

Baltimore Thermal Window Corp.,
Caton Ave., Baltimore, Md. 21

Be jarmin-Robbert Inc.. 2623 Sputh Stewart Ave.,
Chicago, [1l. 60816

Be{n‘b:rd Ilrj?qusinuu 4123 Glenwood Rd., Brooklyn,

1

C & E Enterprises, 1800 Thomas Rd., Memphis,
Tenn. 38134

C%IETM Corp.. Box 860, Valley Forge, Pa.

1

Fashionwall Products Co. Inc, 24351 Indoplex,
Farmington Hills, Mich 48018

Fiberlux Inc., 53 South Terrace Ave.. Mount Ver-
non, N.Y, 10550

Fox Plastics Corp., 4518 Taylorsville Rd,, Dayton,

508 South

ana, Pa. 15701
Slocomb Industries Ine., Box 9410, Wilmingion.
Del. 19308
Styline, Hwy 14N, Walworth, Wis 53184
Thermal Mfg. Corp.. 321 South Blvd., Onk Park.
1L 60302
Thermal Profiles Inc.. 100 DuPont St., Plainview,
N.Y. 11803
Twin City Btorm Sash Co., 2841 Louisiana Ave
South, Minneapalis, Minn. 55426
Ultrafab Inc., 1050 Hook Rd., Victor, N.Y, 14564
Vinylast Inc., 4984 Lansing, Pottersville, Mich
48BTH
Vinylium Corp., 1 Thermal Way, Pitisburgh, Pa.
15221
Vinyl BmldJrﬁ% Products Inc.. 1 Raritan Rd.. Oak-
Vinyl Sash, B30 Sl:lul:h Pine Bi.,

Wacania, Minn

‘g . Ohio 45424 Eagy
rigid PVC, the color iz the same Great Lakes Window, 1511 Monroe St. Toledo, Viny] Shield Inc. 15830 Schaefer Hwy.. Detroit,
Ohio 43603 Mich. 48227

throughout the thickness of the vinyl.

To date, vinyl windows have cap-
tured 16 percent of the total U.8. win-
dow market, and industry pundits fore-
see taking more than 30 percent by

LEA. Products Il.'u:.. 26-12 Rm;m:-”n: S-'I.. Jm:kwn-
ville, Fla 32204

Mercury Excelum Inc., 1178 Silas Deans Hwy.,
Wethersfield, Conn. 06108

Poly-Tex Co., 300 North Braddock Awve., Pitts-
burgh, Pa. 15208

Vinyvl Therm, 321 West Bird St
Minn. 55420

Vynex Corp., 2100 East Ohio St., Pittsburgh, Pa.
15212

Wilmes Window Mig. Co. Ine., 234 Weast 23rd St.,
Ferdinand. Ind. 47532

. Bloomington,




2 1985 Gardan Way

At Last! A Rear-Tine Tiller
Especlally for Small Gardens!

the 3. HP TROY-BILT"
“JUNIOR”

If your garden is 30°x50’ or less, here’s why it will pay you
to get the full story about the Newest, Greatest Breakthrough
in rear-tine tillers in over 50 years!... .
Half The Price

Of Bigger Tillers! /-

SAVES YOU MONEY! Goes for half the price of larger rear-
tine tillers—which you don't need for your small-sized garden.

SAVES YOUR BACK! Forget spading and raking! The
*JUNIOR" prepares your garden in a fraction of the time!

SAVES HAND WEEDING! It's adjustable to shallow depth
perfect for chopping, uprooting and burying weed seeds—
killing them. Simply guide the “JUNIOR" up and down
each row.

SAVES GARDEN SPACE! Narrow 14" tilling width
allows you to plant your rows closer together.
Grow more in less space!

EASY TO USE! With its tines in the rear and engine
out front, the “JUNIOR" is so well balanced you
can handle it with JUST ONE HAND. Won't shake
you to pieces like front-end tillers do!

Mo mﬂre hand wndlngr

EASY TO TURN & MANEUVER! Because the
“JUNIOR"is light and compact {but strong!) you

- L]
can tumn it and maneuver it in tight places with Ma],l th]s
wonderful ease!

coupon
There's much more to know about this wonderfully
different and better idea in small garden tillers..like how
you can use it to build super rich soil, no matter what tOday !
your soil conditions...or, how it can help you grow two, “Tums on a dime!”
even three crops of vegetables where you could only
grow one before! '-------------

So why not mail the coupon TODAY, and get ali the i Tﬂﬂl‘fﬂl‘-‘g Roto Tiller-Power Composter
exciting facts about the amazing new TROY-BILT =
“JUNIOR"...Plus our mid-sized PONY and large garden 102nd St. & 8th Ave., Troy, NY 12180
HORSE Models. We'll include prices, attachments and YES! Please send me complete information on
complete information about our special "OFF-SEASON" I the new JUNIOR and all other TROY-BILT Tiller
Savings discount now in effect!

Models ranging from the 5 HP PONY to the 8 HP
J 'PROFESSIONAL" including details on prices

WHY, for heaven's sake suffer [} and big "OFF-SEASON" Savings now in effect!

1
[ |
i
|
any lon with a tinesdin-front
tyrp:.:e o8 Ulier it s G power W MName =
to the wheels and shakes you to l
pieces? And why break your .
back with hoeing, raking and B Address I
shovelling? The New TROY-BILT l
“JUNIOR” makes all your garden- & v, il
ing chores faster and easier— ity .
increasing your gardening JOY! [
Send for full details TODAY! § State Zip 'l
'-------- L 1 1 b | --."




NEVER RENT AGAIN!

NEVER borrow a trailer again either.
NEVER even take up space storing
one again!

Introducing the

T
Folding Utility Trailer the heavy-duty
tilt-bed ler that folds up and stores in 2 feet of
space. . .folds out to a big 4'x8° hall-ton trailer
when you need it! Easily carries up to 1000 lbs!
Folds 1o snuggbe up against a garage wall and
fakes up just 2 f. of space!

Titt bed 50 you can “wheel it” right on. . then fold it up and
roll it away!

Splash-quasd

A& B bed masde with 1
standard sre 4" x &'
plywood sheet (not incl.)

!
N Dueal safety chains and
A-prong eecirical phet-in
A e g o

SPECIAL BGNUC} OFFER-

Spase The -lor your irailes
It wrpumes righd on the
fongues. 50 1 dossn [ e
g Ak space. And s
sasy 10 ot al, ahwiys
thers whan and whens you

Standard high-speed et i
byt s 4B 3 B two ply Comes complate with
x4 mkul;stuuunmmn b ool R bl oaat et ubtd. mct
maunting brackets for
Loch T :'".l?r'tm Apmioy. Tradter shipping wt: 290 Ibs. only. . 525,99 plus
"mﬂm“mmsz pa—— Tradled plus Spars Tire appras, freight collect shipping
i shipping wi: X273 Eba.

A Class | Utility Traller T =

. . 5 YEAR LIMITED WAHHANTY
Saves time, space, money and S

Lal, .3‘ J:- 1R300 I'l b
e 5 H-"-ulﬂl -'|.'|'|’-I' Iy 554382408

work. . .it even saves wear & tear | — : ' S I

' T
on your vehicle! . 75545 SPECIAL OFFER COUPON o
2-whee| tmmmn:r;:!nllﬂu ll_pd l-m e F' for m L] rmer.' mm.lﬂ can rsrurnrrwur order
fmldability, & secrel. Foldability, averag reta a complele melund, ecluding s

li adhar i 1R hawk [BEAFTREES: SEMD TO AND MAKE Iﬂ'l'l'mmq?ﬂ TO:
"'“:ﬂ'fh:'m' e m:um:lm%‘;éo;ﬁn:: The a comparable trailer. DR INDUSTRIES, INC. Dest. 15545, 11300 Hampaire Ave. S0,
Instantty holds grmm far spa:a.:'ﬁrg slarage JUST INDICATE oo Uity Tradenis] i $199.99 sach [oooaTroE)

T - Spare Tire and Mownting Brecles! Setja) @ 55995 sach
| I've enclosed my check of momy ordet,

CHECK Wmmﬂ“ﬂ.'l

E'Emnn mﬂu:awmm

& big raomy carry-all boe hauling. a compact
ligthe: rodl-grwary for Storing! And because the
bed lilts. you cut down on back-straiming lifs-
ing. Mol anything le'l whests right onbo tha
Irml-l;lr Ve '.wr

wgm‘wn owk  That's $250 LESS than
md it |.|'|:| try 1 oud
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HOW

INSTALL A

FIBERGLASS SHOWER

Update your
bathroom with
an attractive
low-maintenance
fiberglass shower.

iberglass shower stalls
have several great advan-
tages over tub and shower
walls covered with other ma-
terials. When properly in-
stalled they are very durable,
virtually waterproof and re-
quire wvery little mainte-
nance—mildew and soap
gtains are cleaned easily from
the surface. And these units
are available in many differ-
ent sizes, shapes and colors.
Their installation is a do-it-
yourself job, especially if you
have confidence in your
plumbing skills. If not, you
can still save a substantial
amount by framing in the
"pocket,” installing the four
components, then having a
plumber hook up the waste
and supply lines for you.
The unit shown here is Ow-

A fiberglass shower stall—like the 48-in. four-plece model
abowe—is attractive, durable and requires little maintenance.

ens-Corning Fiberglas's 48-in.
sgtall shower, which costs about $185. It
comes in four pieces: a base, two end
walls and a side wall.

Other companies also manufacture
these units and most are installed in
the same basic way.

Install plumbing I wall for shower
head nipple so nipple falls above side wall.

Where to begin

Start by framing the rough opening
to the manufacturer’s specifications.
Make sure the opening is absolutely
square and plumb. The cdlearance
around this shower was negligible, less

Draw level line across studs to position solid
blocking behind flanges at top of walls.

PHOTOS BY MICHAEL LUTCH

than 1/16 in. on all sides.
Then, install the water supply
lines, diverter valve and riser
up to the shower head. The
valve should be positioned
about 48 in, above the floor.
The rizer should extend above
the top of the shower wall with
enough room =0 the escutch-
eon that covers the shower
head nipple clears the wall. A
2-in.-dia. chrome escutcheon
is a good choice,

Next, locate the top of the
end and side walls, then in-
gtall 2x4 blocking between
the studs as shown. Position
these blocks so the top wall
flanges fall in the middle of
their surfaces. The outside
face of each block should align
with the studs' front edges.

Lower the shower base into
the opening and level it in
place using wood shingles for
shims. Slide them under the
front edge and support ribs as
needed. Once level, mark the
location of the base on the
floor and across the studs on
the s ing walls. You
should also mark the location
of the drain hole on the floor,
then remove the base.

Cut the drain hole and install the
drain pipe according to the specific
manufacturer's directions. For this
type of shower, the drain pipe extends
1/B in. above the subfloor and is con-
nected to a trap below the floor that

ngllusﬂ to the inside edge

Mail 2 x4 blockl
of ail studs on the rear and side walls.

POPULAR MECHANMNICS ® AFRIL 15385
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YORX Multi-function

Entertainment System

MUST LIQUIDATE!
OUT THEY GO!

You get FIVE UNITS in ONE compact system!

® Wireless Aemota @ Cassette Player @ AM/FM
Control! and Recorder! Sterec Radio!

lower volume, Turr
g Or quickly tur

phone with mute cam

CASSETTE PLAYER/RECORDER| Employs automatic vol

e fecarding e

® Alarm Cl

@& 4" Spoakers!

al. ALL this at push of a botton from your easy chair or bed!

Full cassette keyboard. Automalic stop at tapa end Microphone jacks

glumecontrof, sterad (ndi
ne. powar an/ofl

AM /FM RADID has shide rule tunmg. ¥
catgr. Shide swilches for balance

sleep. snooze. Wakes you 1o music from radio

2er alarm

TWIN 4" STEREDSPEAKERSIFul-  mrgr. iist *199.95

range speakers have prolec ;68
tive grilis, 811 plug-in cords
separaled’y” 5 x5 cabinels Liguidati

Price

mn., UMIttd haim X-217-63272-01
F.:tnr’ warr."tr! Ship, handbng: £5 50

ockl

al contrgl

I 1 Slim

o x 1"

Wireless

Aemaote

J Contral

Unit!

o
.
i Siza: 5
434" H x B1"W x #
J 13%"L

Cassatta
not incl

WITH REMOTE
CONTROL

PUBLIC NOTICE

Finder's Fee Paid For
Liquidation Inventories!

We sre authoreed bquidstors of comsumer
products that must be guickly sokd &t drasts
price reductions for reasons such as:
Dverproduection. Last year's models. Econo
mig recegsion. Qut-of season producis. Bank
ruplcy of other hnancial problemms. Drdsr can-
cellations. Plant closings, atc

I you know of any comgearny with sumplus in
wonitorems thal must be guickly lguidated fos
cash, phons us Toll-Freo. 1-800-328-0609
We will pay you a finder's fee basad on a per-
comiage of the total valee of sales contract
[Dificars and sslas raps of mifge, are neligpbis
foor fem |

" Just 74" long!

Set of TWO
factory | LEATHER

- "L_
i Ty s

: ik ) ® Three-digit combi-
— . nation locks!
. H~'-_ 1 _— ] ® Suede-like lining!
! adio! ® Parfect I
® Big beam flashlight! ::m!:u.p“h;ﬂi:
® Selcontained sales akds, product
power GEMERATOR! samples, ete.
3 mnuies of raped caanhking The m

lo obtain quick, nation rurs radlin appras . cne hous

wide distribution for the bght appros. .78 hous productsan
& An Impressive dieol
tipnal brielcases! So you can easily

umiqueé Dynamo, the Japanese manufact
gawe us EXCLUSIVE rights to seil

New!
First Quality!

nuidated a portion of thair

Wilth migde rooim han conven-

tote MORE

duction al an exceptionally LOW FRICE! raims and BULKIER items! You get TWO different
Wi BATTERIES EVER! & seif-contamed, hand-crank sizes! One nests within ine other when nol inuse
Bd pEnerator proved Wit you need (o rum I_‘.J-'l_p: calalog-iype case s 17%°L x 1TH x B"W
the radia or light! Generatos olds neatly Smaller case is 1%L x 17°H x 6%°W. Twaoinsida
inta back of handle. Dynamo fias 2% dia speak dividers serve as file pockets.

er, 11" telescopic  antenna Migr. Sug. Retail: *289.00

|;|'.-!H!?I:I'Illl'l-'."I |3k $ FW m H“s
Liguidation Price Now Only , .. 39 Liguidation Price Now Only . . .

femmn X-217-83331-00 Ship, hardling: 54 00 Ieem X-217.-82777-00 Ship, handling
- -

i (e D ]

| o 1
Creelin canf Femnibserg can ovder by

o o -
SEND ME THE ITEMS | HAVE LISTED BELOW

(&l prices subject to change sfter 80 days
DHtees wosd cwutside original 48 states. )

379

6. 78

phune. 34 boury o day, T dayy 4 woek Item | How

No Many

&

Ship
H e

Precd

Toll-Free: 1-800-328-0609

Your ehach 1 welooms
Mo delays n ordsan paed by chéck

C.0.M.B.CO.

Authorized Liguidator
14615 3TH A ATH
BMINNEAPOLIS. MIE

DELTA
EXercise
Bike

@ Sturdy, 4-point
base with "non-shid"”
rubber leet!
® 1% tubalar
steel frame!
Delta hguidated a por-
tian of its production o
capacity 1o ensure a 3' d
predictable amount of
business for an gx-* One Year
ded period of lime i Limited Warranby!

Here's-a sturdiby burll exercise machine! Has 1%
tubuldr steel frame, wide siance, 4-poind stand
for pedaling at high speeds in your home! Fea
fures include a tachomeler, speedometer and
mn -1-:!|..."-|II'P."1| I‘..-.||I:.! -1
& ol pedal resistance  One haur Limer (5
d an handlebars, A greal way to tone youe
musckes and improve your strength

Mfgr. Sug. Retail: ¥179.95

Liguidation Price Mow Only . . 58

ftmm X-21 762480 Ship, handling: 12 .50

C.ﬂ M.B CD 1 fiem X217
14615 Fith Ava N Minnaapalis, MN 554417.3357

Send tFa fems indiested ot et [ Mineedols restdants add 6%
sakai fax, Ploase sllow J-4 wesks for delhvery. Soary, o S 000 |

My chich oFf Moy Gides b enclosed, (Mo delays = proces
ging oriars paid by chacl, thanks to TelaCheck )
T {pin FantorCard WisA Am. Ex Dsnmia ik
Aot Nao — BN
PLEASE PRINT CLEARLY
Fiame
Address -
Crty s
Simm ZIF -
Pheorsa —

Eign Rera — ‘/




FIBERGLASS SHOWER

feedsintothewaste system of the house,

Lower the shower base into place
again, making sure it rests on any
ﬂhunat.ha same as before. Then, install
t.he drain seal gasket as shown. (Nofe:
Some communities require the seal be-
tween the waste system and the shower
drain be made with lead and okum
instead of the soft gasket shown here.
Be sure to check your local plumbing
code before proceeding.) Cover the base
with cardboard cut from the shipping
box, or an old blanket, to protect it
while working.

Mext, nail the shower base flange to
the surrounding studs. Prebore clear-
ance holes and use 1Y+in. roofing nails.
Be extremely careful to avoid striking
the base with the hammer, which
might chip or crack it. Then, apply

gilicone caulk to the base where the
side wall joins, This shower has a U-
shaped channel forraed in the base to
receive the walls. This should be filled
with caulk as each wall is installed. Do
not fill the entire length of the channel
at the beginning.

Lower the side wall into place as
ghown, and attach to the wall studs
with screws. These are driven through
another channel formed in the top of
the walls, or—on other models—
through a flat flange on top of the walls.
Next, install the end wall opposite the
supply valve using the same tech-
niques. This wall is screwed into the
entire length of the front corner stud as
well. Depending on your shower model,
the joints between the side and end |
walls may require caulk. The manufae- |

L

Center :hnwn base in framed znr,lo.sun.-,
then level all four sides. Install shims where
needed, then trace drain hole onto floor.

1
|

Lower base into former position and center
| hole around pipe. Press seal into hole and
| around pipe. Tap in place with hammer.

After base is nailed In place, apply bead of
silicone caulk to recessed channel In base
that recelves rear shower wall only.

Prebore clearance holes in base flange, then
nall to studs wsing 1'-in roofing
nalls. Do not strike base with hammer,

|

Lift rear wall Irrtu.'ipm-nlnn then
lower into base alignment channel
from top so wall s seated uniformiy.

POPULAR MECHANICS ® AFRIL |985

FLUKET3 _ FLUKETS

The standard of the industry is setting
a new standard for home use as well.

The Fluke 77 mulfimeter is ideal to
testand repair anything electrical; home
wiring, appliances . .. even your car. It's
inexpensive, simple to operate and
filled with professional features. Made
in the U.S.A. and backed by a 3-year
warranly, the new Fluke 77 is the world's
first handheld meter to combine analog
and digital displays.

For a free brochure or the
distributor nearest you, call foll-free
1-B800-227-3800, ext. 229. Or write
John Fluke Mig. Co., Inc., PO. Box
Ca090, Everett, WA 98206.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

FLUKE 77
5t £ 0

ooy gl il g el sy
wmmmm Volts, ohere WA AL Volts, oherss, 904, mA,

W

L7 b o accuray had

000+ Dot Catery Wy 1% Do OC Socuny

Ty vy 2000 + hou Balery e 11 3% busic o acouticy
3y waiTaly 2000+ how ety ik

3 waranty

Whalligutposs holsied
'FH&'IPH'drg
# Sugesied LS st prce. eflecine January 1, 1985
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FIBERGLASS SHOWER
| turer’s instructions will explain what to

Rust Buster, |} ARSI o for thir particular model

Now, position the other end wall in
its base alignment channel and trace
the location of the diverter valve on its
back az shown. Remove the panel and
cut the hole using a hole saw. Bore from
the back and be sure to cover the front
surface, in the area of the cut, with
masking tape so when the saw breaks
through it will not chip the surface,

Apply caulk to the channel, attach
the wall, then cover all the screw chan-
nels with the vinyl trim strips supplied
by the manufacturer. Other shower

“ Rusl Buster +

coododod

REMOVES VOCALS FROM RECORDS!
Our VOCAL I:'ll.‘flld'lurl'lF! Cal e Er

Stops automotive corrosacn Elecironically improves
your present rustproohng DAAMATICALLY. Tech-
mcal beochune 1{B00) 458-3474 i PA [B14) 3448700
Canada (416) TE5-3601

A.C. Technobogy Inc., Box 1871, Altsona, P& 18803

models do not have these strips; the
drywall merely extends over the flange

% TACH-0-BRASS [t
UNIVERSAL CABLE LUBRICATOR gl V|

LUBRICATES AUTOS - TRUCKS - EQUIPMENT
MOTORCYCLES - THREE WHEELERS - BOATS
SPEEDOMETER -TACHOMETER - BRAKE - CLUTCH - THROTTLE

Lubricates cables without removing them from the cable housing
Alds in eliminating cable noise and needle vibration.

Cables may be lubricated in less than 10 minuotes.

Simple, anyone can use it with the aid of an ordinary grease gun
TACH-0—BRASS i= made of solid brass. Instructions included.

* All American made autos with rear wheel drive |Speedometer)

S

& Recreational vehdcles, busés, and vans [Speedometer ) — —-—

= All American made plek-up trucks (Speedometer) Attach wall by screwing top flange into
* All large trucks - Peterblit. Mack, ctc, (Speedometer & Tachometer) wall studs and blocking. Prebore pilot holes
* Heavy equipment - Backhoes, dozers, ete., [Tachometer) and use 2-in.-long screws.

* Farm tractors [Tachometer)

* Inboard-outboard motors (Throtile cables]

* Bicycles [Brake cables]

* Motorcycles (Brake, clutch. and throttle on all makes and modeds)

® Three wheelers (Brake. chutch, and throttle on all makes and models)

* Many utility cables up to 1/2" in diameter (Ex.: Cables to trolling motor]

Ford Transmission End nl!'lf,‘.ihlt Iu“ﬂ [T

Cabls Housing Cable Housing
Cable Comnecting Mul
Techomaier or Spasdomeber Cabile 'l'-lll'ﬂ-lllliul “j

MI ‘J'LBH-
Speedometer Cable (Furnished with &depler)

 TACH-0-BRASS

i STEERING CABLE LUBRICATOR

Model R197 Patent Penaing FOR YOUR BOAT 3
ln-u;lﬂit-ﬁn-uh-l-n-u—-:-m—-l CLEANS A8 IT LUBRICATES THE ENTIRE LERCTH 0F Lower side wall Into place, then trace posi-
e TRt o S P AR o T L Rt L s tion of supply valve opening on back of

ﬁﬁm‘:ﬂﬁm’:;ﬁ“_“tih SVE 8 MANH 48 F120 70 4808 S MW CARLE GOMTY panel. Remave wall and cut with hole saw,

mmmmmmmums SRS —
|  Model 7185 or Model 6197 12.95 gy il
I—Iﬂ?-] TACH-0—-BRASS Mode]l 71685 UNIVERSAL LUBRICATOR

. Please make check or money order payable to Antonia Products, Inc.

iqty-) TACH-0—BRASS Model 6187 STEERING CABLE LUBRICATOR FOR YOUR BOAT

l!:hc-lwﬂ is 8
Ithlrgem}- Dumzmm' Dmm Exp. Date

Card No. Signature l
Ilhm:rl’!me?ﬂ.n:j Phone =
Address Apt. = —l
foiy State Zip I
Loulsians residents, please sdd sales tax. Please ailow 60 4 weelks for shipsens, l
i

]

|

BATISFACTION GUARANTEED OR YOUR MONEY BACK.
UP TO L YEAR FOR A FULL REFUND,
LIFETIME GUARANTEE . . . IF THIS TOOL SHOULD FAIL DUE TO A DEFECT
IN WOREMANSHIP, WE WILL REPLACE IT FREE OF CHARGE.
Manufactured and Distributed y: Antonia Products, Inc., Antonda, Louisiana
P.0. Drawer 470, Pollock, LA 71467  Ont Of State 1-800-421-2205/Louisiana 318-443-6258
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channels in mﬂangﬂ with virmyl trim
against top of flanges.



UPDATE YOUR BATHROOM WITH A

NEW VANITY CABINET

There is no shortage of
ready-made vanity cabi-
nets available at lumber-
yards, home centers and even
mass-market retailers. But
these may not always suit
your size, taste and budget
requirements, The sensible
solution is to build your own,
like the one shown here. Your
only real limitations are the
width and depth of the sink
you want to use, And you
won't need a shop full of ex-
pensive woodworking equip-
ment. We designed this cabi-
net so you could build it with
only a cireular saw and a sim-
ple router table. For instruc-
tions on how to build this ta-
ble, see page 148,

Begin by cutting the front
corner posts to size and shape
using a circular saw with a rip
guide and hollow-ground
planer blade. This blade is a
bit more expensive than the
standard combination blade,
but it yields a much smoother
cut. Then, cut the grooves to
accept the face frame stiles in
one edge and the side rails in
the other, as shown on the
drawing. Use the router table
with a Vs-in.-dia. straight car-
bide bit to make all these cuts
and the matching tenons,

Next, cut the ¥sin.-deep x

1¥win. groove on the outside this easy-to-build bathroom wvanity cabinet features
laminate countertop and flush-mounted, flat panel doors. the glue dries.

surface of both posts, Cut the

has groowves for toe board and facing stile,

Build this pine vanity using
only a router and a circular saw.

TEXT AND PHOTOS BY STEVEN WILLSON

front edge first on the router
table, then remove the waste
by ripping the board with the
circular saw. Note that the
groove stops 3' in. from the

protect the front comer

bottom of the leg to create the
uniform Yin. reveal that is
shown on the drawing.

Cut the rear corner posts to
size, then cut the notches and
grooves shown. Cut the side
rails to size and cut the tenons
on each end. Assemble by glu-
ing and clamping the side
rails to the corner :
Check for square and let both
dry overnight.

Next, cut the front face rails
and stiles to size. The stiles
need a tenon on the edge
where they meet the corner
posts, and a stopped groove at
the top and bottom where the
rails join. For the top rail the
groove should be 1% in. long;
for the bottom it should be 2%,
in. long. Assemble the face
frame with glue and clamps,
making sure to use a notched
block as a clamp pad to protect
the stile tenon from damage.

Cut the toe board to size and
shape, then glue and clamp
it—along with the face frame
assembly—between the two
gide assemblies. Check for
square and tack-nail two tem-
porary braces across the back
to maintain alignment untii

Glue small hardboard block Into front and
rear corner post grooves—just below mid-
die side rall—to provide additional support.

POPULAR MECHANICS » APRIL 1985
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A NEW-SIZE BREAKTHROUGH IN VANS. CHEVY ASTRO.

IT STANDS

ThE only avmlable ‘UE in IIS class
Vortec vﬁ This ne 3

Cockpit instrumentation pu i i Clutte ian, nonglarne
instrument cluster and a mulh- ) g col

More cargo room t any front-
wheel- drwe 'uan pto 1511 cu. ff. of

More available seating than any
fronl-wheel-drive van. v Astro
offers available seating for up to four







NEW UANI'I"I’ CABINET

""_' E

\3,

Glue and clamp face frame parutugﬂhar
check for square. Be sure to use
clampling blocks to protect stile tenons,

across back of sides to keep square.

& -"'-__.--‘

d »
1 1

Glue and clamp toe board and face frame
to both side assembilies, then tack-nall brace

| SHOP-VAC’

4 POWER FOR

|BIG CLEANING

Shop-Vac* Wet/Dry
Utility Vac with
Heavy Duty

Plastic Tank

Built to tackle
the toughest
cleaning problems,

wet or dry,

indioars or oul.

= Powearful 1%: peak HP motor
* Quiet operation

* Two-Year Replacement
Wananty

= Ideal for workshop, garage,
carfvan, basement, patio

= Complete with 2:piece 2%
oxtension wands, B' hose,
14" Noor nozzele, 67 utility
nozzle and 14" crevice toal

SALE reG. $110.99

$79.99

MNow on Sale at all
Montgomery Ward
locations thru April, 1985.

Montgomery Ward
e ———————

MODEL 5351

Shepviac® i5 o regsbened trademesk of
ShopVac Corporaton, Williamspor, PA
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Next, glue and nail the upper and
lower rear rails into their notches, fol-
lowed by the cabinet back. Cut and
install the cabinet bottom and shelf.
Then add the corner blocks to provide a
means of attaching the countertop to
the cabinet. These should be glued and
clamped or glued and screwed in place.
Now attach the eabinet to the wall by
driving screws through the upper rear
rail into wall studs.

Finish the case work by nailing
wainscoting boards acrozs both sides,
starting at the corners where the sides
meet the room wall. To do this, plumb
the first board in place. Hold it station-
ary and scribe its back edge to the wall.
Trim to seribe line using a block plane.
When satisfied with fit, nail the board

Glue and nail rear rails into Ive cor-

ner past notches. Glue and nall hardboard
back In place using 2d common nails.

When cablnet frame Is complete, Install
bottom by nalling Into lower rear and side
ralls, and front of lower face rall.

Place vanity In desired
two wall studs behind It. Attach by driving
2'/r-in. No. 10 fh screws into studs.

and locate

FOPULAR MECHANICS ® AFRIL 1585



Rustproof Your Own Car
And Save $200.00 In 30 Minutes

THE PROBLEM - RUST

Mext year it'll cost the public an
estimated $13 billlon dollars while it
destroys one of your family's largest in-
vestments, It's rust. And every year it gets
worse. Because every year its prime
causes get worse. Like air pollution, acid
raln and road salt.

WHAT CAUSES RUST

Rusting is a natural process - Ihe
chamical change of the element iron to its
mare “stable” form, iron oxide or rust.
Rust begins as soon as steel is forged,
Moistura and salt are the lwo most com-
mon causes of rust.

Fact 1 (Road Salt): Nationwide over 10
milllon tons of road salt will be spread In
the winter of 1985.

The use of road salt has Increased
500% over the last decade.

Fact 2 {Sheat Metal): Due lo Detroit's
guest to manufacture more fuel efficent
cars, the thickness of the sheet metal
used on current autos is about 40% thin-
ner than it was 10 years ago. This trend ol
more road salt and thinner sheet meatal is
::Innlrnulng. and It's getting worse all the
lime.

Fact 3 (Air Pollution): Air pollution is
causing acld rain throughoul the country,
Acid rain Is a prime cause of rusl.

Fact 4 (Salt Airj: If you live near the
Atlantic or Pacific Oceans or the Gull of
Maxico, you know that salt air is stealing
your hard-sarned dollars by causing your
car to rust.

While the environmeant is doing it's best to
destroy the average family’'s second and
third largest investments, namaly the
family automobiles, we at AUTO SAVE
INC. are pleased to present you with a
new chemical solution.

THE SOLUTION - SEAL COAT™

We are exciled to present a revolu-
tionary new do-it-yourself kit which will
allow even a nowice do-it-yourselfer to
rustproot his or her own automobile (new
or used) in approximately 30 minutes and
save up to $200.00. Cur research shows
the vast majority of the motoring public
will be able to use this easy-to-apply kil.

CHEMICAL COMPOSITION

The chemical formulation has been
specifically designed lo be effective in
rustproofing used cars as well as new
cars. Tha formulation conlains an ex-
clusive penetrant which neutralizes rust
that has already developed as well as
completely protecting all unaffected
metal surfaces, SEAL COAT™ has bean
tested and found to be 700% more elfec-
tive than undercoating.

SealCoat " effectively penetrates and neutralizes
rust on used cars as well as protecting new cars.

Professional
5 FL.
Spray Wand
360° Spray Tip

RV's

SEAL COAT™ |s also Thixotropic (Self
Healing) and has maximum creap tenden.
cies 80 Il will seek to cover seams and
cracks where ordinary producis won't
reach.

SEAL COAT™ was developad under the
guidance of a company which has been
manufacturing rust proofing compounds
for the lasl 67 years. This chemical con-
tains special properties that never dry
completely; therafora, it won't chip, crack,
peakor ke off.

INVENTOR

The kit has been developed by a former
top executive with the largest auto dealer
rustproofing company in the country.

He has been involved in the automotive
chemical industry for over 15 years and
has been responsible for the development
of several other famous do it yoursell
products.

EASY APPLICATION

Datailed instructions guide you to all
areas to be sprayed. In many cars, no
holes need to be drilled because of access
holes left by the manufacturer. Otharwise
all that needs to be done is drill hole, in-
sert specially designed wand, spray
material and seal hole with plugs. The
whole process can be finished in 30
minutes.

We hesitale to add this because the kit
is so easy to use, but if you feal unsure
about your ability to use the kit, we sug-
gest you buy it and have your local gas
station mechanic apply it. Their charge
should only be around $20.00 and you will
still save & considerable amount of
maoaney.

KIT CONTENTS

1. SEAL COAT™ chemical formula in con-
venient pressurized cans.

2. Five ft. rigid spray wand with 380"
spray tip.

3. Three ft. flexible spray wand.

Plastic rustproofing plugs.

5. Detailed illustrated instructions,

o

6. Decal to prove car has bean

rustproofed.

COST - 549.95

SEAL COAT™ protecis your automobile
investment now and pays for itself when
you sell it or trade it in. The entire cost is
only $49.95 and 30 minutes of your time,
¥You might be Interested lo know that
$49.95 is just aboul what it costs a car
dealer to a rustproofing fo your car,
but they charge $249.00.

Now who needs that $200.00 more, you
or the car dealer?

GUARANTEE

If you are not 100% satisfied with THE
SEAL COAT™ RUSTPROOFING SYSTEM
return it in its original unused condition
within 30 days. We will mail your refund
immedialaly.

DEAL

If you are a typical 2-car family, order 2
kits at the same time and save $10.00 on
the second kit.

Order Number PM-100
1 kit - $49.95 + $3.50 postage & handiing
2 kits - $89.90 + $7.00 postage & handling
INincis residents add sales tax 6.25%

=£3.12
~4SEAL COAT™
NOT SOLD IN STORES

AUTD SAVE ..

P.0. BOX 3150
GLEN ELLYMN, IL 60138
Personal checks accepted
Allow 10 extra days for delivery,

For credit card orders call 24 hours a day
7 days a week.

CALL TOLL-FREE

1-800-621-5199
Illinois Res. 1-800-972-5855



...can now he dupll¢atéd ath e'

You deserve the best. Now you
can have it.

Cross country skiing is rated the
number one cardiovascular and
muscle toning exercise in the world.
It's better than running. Better than
exercise cycles, or rowing machines.
Even better than swimming!

The unique design of Fit 1
duplicates cross country skiing. It
firms and tones every major muscle
group in your body. And it gives you
the best cardiovascular workout
available.

Fit 1 features vanable resistance Fit 1 can get vou in the best shape
settings for arm and leg movements. of your life. All on one simple
It can challen you no matter what machine that folds for easy storage.
your level of fitness, Duplicate the
resistance of a casual glide across a
flat field ... or a tough trek through exercise in your home, call anytime
the Rockies. for our free brochure.

The electronic console provides 1-800-228-6603
immediate fa_edm-ck on your heart Nebraska residents call: 1-800-642-9900

rate, speed, distance traveled and § ' t ﬂ

clapsed time. Data that guarantees
for those who demand the best

To leam more on how you can
enjoy the number one fitness

vou're getting the maximum
cardiovascular workout in the
minimum amount of time.




NEW VANITY CABINET

in place using 3d finishing nails, Drive
these nails—at a 45° angle—through
the rear of the tongue into the cabinet
rails behind. Set the nail heads so they
will be covered by the groove in the
board that follows. Nail the remaining
boards in place,

Next, check the size of your door
opening and cut the door parts to
match, even if the dimenzions differ
slightly from those given in the materi-
als list. You zhould plan about V-in.
clearance around the entire perimeter
of hoth doors. Glue and clamp the rails
and stiles together with the panels
floating in their grooves; do not glue
them in place. Hang the doors with the
hinges, and trim the ra:] and stile edpes
to fit—if required—with a block plane,

Ease the outside corners of the front

S — —

B Y|

Plumb first walnscoting board in place, then
scribe rear board edge to match reom wall.
Trim to scribe line using block plane.

Cut door ralls to size, then cut door panel |

groove in edge using router table with a 'Vs-
irs.-dia. straight carbide cutting bit.

——

Cut tenons on rail ends with same cutter

used for door panel groove. Tenons reguire |
at least two culs per side to remove waste. |

i I
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Finished door parts ready for assembly Apply laminate to countertop edges then

show simplicity of joinery. Glue only rails to
stiles; allow panel to float in groove.

top, using contact cement. Cut off waste
with router and laminate trimming bit.

Experience the ride
of gas charged shocks
in your pickup or van!

Want to make your pickup,
van or light truck more
responsive to most any
road or off-road condition?
Get the shock absorber

that'’s designed for the
kind of driving you do—
the Gabriel Gas Ryder'LT.

Gas Ryder LT is an over-
sized 13¢" piston shock
that's pressurized with
nitrogen gas for

c 1584 Maremont Corp

superior shock absorbing
efficiency. That's why it
helps reduce the chance
of bottoming out on severe
impact, and helps mini-
mize vehicle sway. You
owe it to yourself to




NEW VANITY CABINET

posts using a block plane. Sand the
whole case with 150-grit, then 220-grit,
sandpaper. Remove dust and stain the
cabinet—or leave it natural. Finish
with at least three coats of polyure-
thane. Rub with 4/0 steel wool and wipe
with a tack cloth between coats.

Next, cut the countertop and back
gplash parts to size. Glue and serew the
perimeter supports to the underside of
the countertop and double-up the entire
length of the back splash. Then, cover
both pieces with plastic laminate.
When using contact cement, start on  countertop and back splash; clamp togeth-  out with sabre saw. masking tape to

the edges first. Trim the waste using a  er. Drive long screws from below top, saw shoe to avoid ing laminate,
H:H.THHﬂ"UH VA[III ¥ MOTES: | ALL TENONS AND GROOWES 3. 304 & 3-1/14° NOTCH S TOPy 14"
ZI"DEEF x 311127 WIDE x 35" HIGH 114" WIDE x 318" OEEP 4. 708 x 214" NOTCH
214" WIDE SHOULDER 5. 34 x 4" NOTCH 4
& 14 x 2047 NOTCH :
) OUISIDE ~_+—}- 112"
_ar— T - INSIE
S+ BEADOF SILICONE CAULK ooty I
Foo 4] I L r E L
'F—Trqﬁ i D Ak
¥ 1 L -
i ]i !
20-12 i /i RS
i v |
35
3 |5 /' S P o
DETAIL—FRONT
ir 5] CORNER POST
# EE
| ‘"'.f

- '.‘-

— F 1
\\ -— DOOR
ASSEMEBLY

fx

)
MATERIALS LIST—BATHROOM VANITY

Key No. Size and description (use) 5 24 e x 3% x 29%" wainscoting board (skde)
A 1 %x3x 249" pine (upper front rail) T 2 Sax4 x 31%" particle board (back splash)
B 1 Yaox 2 x 24%° pine (lower frant rail) um 1 % w21 x 31%" panicle board (countertop)
C 2 % x 2% x 26'" pine (fron: stiie) uz 2 % x 2 x 31'%" panicle board (suppart)
4] 2 1%ax 3% x 29% pine {front corner post) uz 2 % x2x 17 paricle board {supportl
E 2 % ox 3% x 29%° pine (rear cormer post) Vi 1 %i6x 4 x 31" plastic laminate (back splash)
F 4 Yax 3% x 13% pine [middle, upper side rail) V2 1 Yex 1% x 31'% plastic laminate (edging)
G 2 Mox 4 x 13%" pine (lower side rail) Vi 2 Vs x 1% x 4° plastic laminate {edging)
H 4 ' ox %ox 1% hardboard {suppart block) Wi 1 e x 21 x 31 plastic laminate (countertop)
1 1 Y4 x 3% x 20'47 pine [rear top rail) wa 1 Yax 1% x 31'%" plastic laminate (edging)
J 1 %*ax4x29°% pine (rear botom rail) wa 2 e x 1% x 217 plastic laminate (edging)
K 1 %4 udx 28% pine (tog board) X 4 1% x 2" Sianley Mo, 284 butt hinge
L1 1 34 x 19 x 20%" plywood (shell) Y 2 door pull
| L2 1 Y4 x % x 28%° pine (edging) Z 2 magnetic catch
M 1 %ax 19% x 29'° plywood (bottom) Al T 2% No, 10 Ih scrow
| N 1 Vax29% x 20°94" hardboard (back] BB 4 1% No. 10 fh screw
0 4 % x 636 phywood (corner block) CC 28 17" Nao 10 fh scrow
F 4 Jax2x21% pine (door stile] Do *  2d common nail
Q 4 % x 2% x 127 pine (door rail) EE * B4 finishing nail
R 2 Yaxi2a 18% plywood (door panel) FF *  3d finishing nail J
*As required
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MART

HOME CENTER

GREASE GUN DEAD BOLT NIGHT LATCH YARDLIGHT

$549 | $1399 | $429 $7499

Powerful, lever action o116 | Doer latch provides positive | Features hold-open and d-:n.c'ldga fifetime blade, long | Energy saving sodium light.
12" Extension Hose 82,58 | security. Kay from inside spring latch for automatic | sturdy handle with pullknob | Automatic duskidawn on/olf
(10272 only. (8160605, Iocking. ias-a02s) riall setter. (10540 {DATOH)

SOFT SEAT 20'REEL LIGHT | SURGE SUPPRESSOR | 160Z. HAMMER | RECEPTACLE ° SWITCH
$799 $17BB 31388 $349 66¢
chouce
Fully padded seal cover Retractabla, 18-3 wira. With | Pratect TV's, /CR's, Tubular steel curved claw | 3-wirereceplache. Baown 27T08)
instalis in seconds, na tools, | switch, grounded guard and | Computers, Stereos against |  hammer. Black rubber grip | venzroy. Quiet switch,
popular colors. (130 outet, 12 POWEr SUTQes. 5100 (TH2450-001) Broweni 1300 B hvony [ 1301V

COUPON COUPON | COUPON |
gl |

Purchase one of paint/stain and any
three 3M Sanding Products. Get a 33.00
refund. Fine, umurmrsaglﬂatl‘lﬂ

parpac:l:[lmmm Ask dealar for

|
| pesnre,,| S | om, i) (s

(2251 WEE) | permanently. Lu-sne)

SEE THE YELLOWPAGESFORYOUR  — & .. ,
NEAREST PRO HARDWARE ( . “Pro Advice

SPECIAL PRICES EXPIRE APRIL 30, 1985 gy i Pﬂ CE"
AT PARTICIPATING DEALERS Hardware Plus a Real Good

—




Got a Minit?
Make
_aButton!_

It oty Lakes 3~ minil” 10 enber

Supply buftons

commusnity gvents
schood clubs ar chanches

Bution parts cost only pennees each

mgﬂ'rﬁl 95 gets you stared with everything you ned o

buflons
SH'HI)?EI:IMFHEEMHW
calmiog FLUS a FREE 24 page book Tull al
Buitheen-makorsg id2ac lrom Badge-A-Minit

o - ————

Dt itans
Box Chic ndintrisl Park, LaSalle, IL G150
m ME e R i SDON
1 ¥ES, SEND WE v el o oy 3 PE

T Waa [ MasherCad
Coraint Caaned Ny
Exp. Dade
Mame:

Aorapricaars Euproms

Sagrahuae

City

Staln Fo
FOAR RATHANE o ShayE COwETed Dy Oud LNCOrENIONal MOney- i
sarscine

Build frameworks
out of conduit and

FrameMaket
Clamps
3

-:3 4 Ww

[,
4wy
S ~ Greenhouse

Paralle]

4-way adjuslable

2-way adjusiable Firewood cover

Make Frameworks for these and
hundreds of other projects
+ Join 2, 3 or 4 lengths of ordinary
3/4-inch electrical conduit or pipa,
easily and securely.

+ Adjustable angle clamps eliminate
need 1o bend tubing, and only tools
neaded are wrench and hacksaw.

+ Heavy-gauge steel clamps, plated
for corrosion resistance.

Bullseye Products, Inc.
28506 Hayes, Roseville, M| 48066
N3-T76-2587 Diaaler inquiries imviled

NEW VANITY CABINET

router and a laminate trimming bit.
Before joining the splash to the top, run
a bead of silicone caulk between the
two. Attach the assembly to the cabinet
by driving screws up through the cor-
ner blocks. Trace the outline of your
sink on the countertop, cut the hole and
apply more silicone caulk to its perime-
ter. Lower the sink into place and make
the connections.

Easy-To-Build Router Table

This simple router table was built in a
couple of hours using mostly scrap material.
It measures 12 = 18 x 22 in. and it was used
to cut all the tenons and grooves required for
building our bathroom vanity.

The legs are cut from 2 = 4 stock, as is the
fence, though the latter was ripped to 24 in.
The table top was made from a kitchen

countertop sink ecutout that was already
covered with laminate. The laminate pro-
vides a hard, durable surface that lets the
fenee carriage bolts slide easily.

The tough laminate also prevents the
sguare ridges underneath the bolt heads
from turning when the wing nuts on the
fence are tightened.

148

Assembie table then bore 1Y«in cutter hole
In middie. Mark fence slot: az shown, and
bore cutter access hole at end of line,

e
Countersink screw holes slightly below ta-
ble surface, Attach router housing to under-
side of top by driving screws from above.
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RELOCATE ATOILET

Ithough most new homes
have been sensibly laid
out for the way people live
today, many older homes have
shortcomings like limited
closet space, inefficient kitch-
ens and outmoded bathrooms.
In some very old homes, bath-
roome were excluded entirely
and when added, they often
suffered from extremely poor
fixture layout.

There is, however, riothing
carved in stone about the
placement of these fixtures,
although there are some limi-
tations. Because a bathtub is
s0 large, your options are nec-
essarily reduced. And the lo-
cation of your vanity mostly
depends on the size of the
cabinet. But the toilet—or wa-
ter closet as it's sometimes
called—is a relatively small,
self-contained unit that eould
fit in several places. So, if you
decide to remodel your old
bath and think the toilet will
work out better elsewhere,
then move it as we did here.
And, if you're adding a new

A step-by-step guide to moving
the fixture, the waste pipe
and the water supply line.

TEXT AND PHOTOS BY STEVEN WILLSON

If you want to move an existing tollet, or Install a new one, here
are the plumbing basics that are Involved In the Job.

When the toilet is flushed, the
water goes into the bowl, car-
ries out the waste and leaves
behind enough water in the
battom of the bowl to create an
air-tight seal between the
waste line and the room. This
prevents sewer gases from es-
caping into your house. To
move the toilet, you must
move the fixture, the water
supply line and the waste line.

Start by shutting off the
water below the external
shutoff valve that is beneath
your stor: tank. In some
cases, there will be a valve in
the basement located in the
toilet supply line. But often
this is omitted because of the
shutoff valve directly below
the water tank. This was the
case in our installation, so we
had to begin by shutting off
the water to the entire house
at the water meter as shown.
We then installed a tempo-
rary shutoff valve below the
bathroom, and turned on the
water again so the rest of the
house would be supplied while

bath or powder room to your
house, keep in mind that the same basic
approach works for new toilet installa-
tions as well.

Most toilets are one of two basic
types: a low-profile one-piece unit and a
higher two-piece unit that has a wall-

mounted water tank connected to the
bowl by an elbow, Both work on the
same basic principle: Water enters the
storage tank—{rom the house cold wa-
ter supply line—through a valve that is
activated by a ball float inside the tank.

we were working.

Next, flush the toilet to remove the
water in the tank, then sponge out the
tank and the bowl to remove the stand-
ing water left behind. Remove the cov-
ering caps of the sides of the toilet base
then remove the hanger bolts—or the

Begin by turning off the house water supply
at the water meter. A valve should be on
efther the main side (above| or house side.

LA .

bolts
tollets] or nuts on hold-
down bolts jon newer units).

Life off cover then remove
|above, on
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RELOCATE A TOILET

nutz on the hold-down bolts—that at-
tach the bowl to the floor,

Using adjustable wrenches or small
pipe wrenches, remove the shutoff
valve and supply line directly below the
water tank. Then, lift the bowl off the
floor flange and set it to one side. Witha
two-piece toilet, first you'll have to
loosen the elbow that connects the tank
to the bowl and then lift the tank from
the wall before moving the bowl.

In some cases, the bowl may be stuck
to the floor because of hardened caulk
or other sealers. If the bowl does not lift
freely, cut away the material around
the base with a putty knife.

Once the bowl is free, the floor flange
will be exposed as shown, In this instal-
lation, old cast-iron waste lines were
already replaced with newer plastic
lines, which made the job much easier,

—— e

Establish a centerline for the tollet’s new
mm-ﬂﬂmﬂmthﬂmrulngl
ng square against the room wail.

Make sure the bowl Is to the wall
and centered over the floor line. Outline the
entire bate perimeter on the floor.

Cut the waste flange hole using a key hole,
sabre or reclprocating saw. Make sure there
are no wires or water plpes below the cut.

If you still have the cast lines, it's a
good idea to replace them with plastic,
at least for the section that's being
moved. This material is much easier to
work with and requires no special tools,
To make the conversion, use the adap-
ter specifically designed for the job.
Install it in the nearest cast fitting by
using okum and synthetic lead. The
pipe fittings and supplies are available
at well-stocked hardware stores.

Next, cut the pipe below the flange
using a hacksaw and remove the flange
from the floor. Now, prepare your new
floor. In this case, we cut out a square of
subflooring back to the two adjacent
floor joists and filled in the old waste
hole with plywood. Then we coverad the
subflooring with hardboard underlay-
ment to provide a smooth surface for
our vinyl flooring.

Locate the new position for the toilet
by marking a centerline on the floor |
using a framing square as shown. Then
slide the bow] against the wall so its
base is centered over this line, and
mark the entire perimeter of the base.
On this job, we were adding a new layer
of wainscoting to the walls, so we held a
piece of this material between the toilet
and wall before we made our marks. Do
the same if you plan to cover walls with
boards, drywall or plaster.

Measure from the back—or front—af
the bowl base to the waste hole in the
bottom of the fixture, and mark the
center of this hole on the floor. Then
draw a circle over this crosshatch mark
that corresponds to the diameter of the
flange, just below the lip that will rest
on the floor. Cut the hole after you've
made sure there are no water pipes or

Center the bowl over the floor line, then
wall

push it agalnst the wall with a gi:ceuf
finish material held between the two.

Hm&mwaﬂzﬂrﬁlnmehdemd make
sure It seats flat on floor. Note how the
Jolst side was cut slightly for fit.
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NO MORE MESSY MEASURING, MIXING OR SPRAYING.

Introducing a very simple, through-the-roots
system that effectively protects your outdoor plants
from bugs.

Jobes® new Insecticide Spikes with Fertilizer.

Just insert Jobes Spikes into the soil
under your tree or shrub, and let their powerful
insecticide go to work for you.

And Jobes can't wash off like spray
insecticides because it's absorbed into the
roots, and circulated up through the plant.
Every branch, every leaf is protected from
insects like aphids, spider mites and thrips
for up to 8 weeks. Come rain or shine.

Special formulas for shade one that works...without the work. i the' gravnd, Joibes insecicide
is released continuously, to
provide through-the- roots pro-

?osabug Sm:hmhs' ' l tection up to 8 weeks,

For beautiful outdoor plants, get Jobes
ond evergreen frees, ﬁ “ ﬁ'
NEW INSECTICIDE SPIKES

Insecticide Spikes with Fertilizer. Itsthe ("o )
young trees, flowering ond
€195, inserrations! Spike, Inc WITH FERTILIZER.




Thoro. 23 centuries too late for the Parthenon...

inthe nick
of time for you.

l'ime, the elements
and = sty artillery shell
have taken their toll on
the Parthenon

What a pity. If only
Thoro products had been
dround _:I:‘ oeEntuanes ALY
they could have PROLEL ted
the Parthenon against water
weather, time — evervthing
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System Products are avail
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concrete around vour
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Thor b aVsLem Prod
ucts solvie almost every
concrete, masonry, brick
and stucco problem faced
by the 20th centun
homeowner,

If vour hasement is

idark and damp, Thoroseal

have active water leaks
Waterplug will stop them
in three to five minutes
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cracks in drivewsays and
willkwavs around vour
home, Thorocrete 15 the
answer, And quick-setting
non-shrinking Thorog
is idel for anchoring
almost anvthing else whi
needs 3 firm foundation

Your home may not
uries. But it wall
last longer if vou protect
preserve and restore it
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Look for them at better
hardware stores and home
CENnLers
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RELOCATE A TOILET

electrical wires beneath the floor. If
there are obstructions, move them.

Once the hole is cut, finish off the
room floor by installing the new floor-
ing of your choice. Then attach the
flange over the finish material by
screwing it in place. Make sure the
slots in the flange that receive the hold-
down bolts are positioned on the sides of
the flange. There is some adjustment
for the bolts in these slots to achieve
precise alignment later.

Now, attach the flange to the house
waste systern from below the floor,
Depending on your local plumbing
code, and where you place the toilet,
this job can be very simple, or much
more complicated. In this installation,
the toilet was less than 6 ft. away from
the main house stack—the large diam-

eter vent you see on the top of hovse

roofs. Therefore, we just ran a length of | ™

J-in.-dia. plastic pipe from an old tee in
the stack and to the flange. If, however,
the flange is much farther from the |
main house vent, you will have to run
another stack up through the roof so
the system is vented properly. Consult |
your local building department before
proceeding. Also keep in mind that
horizontal runs of waste line should be
pitched Y in. for every foot of run
toward the sewer outlet.

There are many fittings available for
making the connections you need. |
These are joined to the pipe using a two-
step system of solvent cleaner and
welding cement as shown in the photos,
These products are standard hardware
store items. Keep in mind that the

Slide the hold-down bolts Into the flange
slots so both are parallel to the room wall.
The slots have room for precise adjustment.

Press a new wax seal, smooth side up, onto
the flange. It should fit just between the
boits and be centered over the waste hole.

Lower the bowl Into place so the side holes
slide over the bolts. Push down to flatten
the seal, then install washers and nuts.

p————

Ta join any fitting to the pipe, first wipe the
pipe end and fitting seat with solvent and a

soft cloth untll both are clean.
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abricating the new waste line by
rso134n-dula m!tplp-etn
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MNext, plastic weiding cem=nt to the
mating of the plpe and fitting using
the applicator that comes with the can.
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The"3- i; 1 5
Garden Machine
From KEMP

1. Mulch-Maker

Simply tossanything organic
wel or dry — intothe rugged Kemp
Shredder/Chipper. It instantly chops,
cuts, and pulverizes everything into
valuahle mulch, Use itto eliminate
most weeding and hold needed mois-
ture dunng dry spells

2. Compost-Maker

A Kemp makes nutrient-rich, nat-
ural compos! in just a few weeks (In-
stead of months or years!|, Usethis freg
fertilizer to build super-rich soil

3. Wood Chip-Maker

I you ve always loved the look of
perennials and shrub2 mulchad with
woiod chips, but thought they were oo
axpansive. . here'swonderful news!
Make your ownwith Kemp! The Kemp
Chipper reduces branches (upto 3’
thick!) into beautiful wood chips.
I secondgs!

Built "Kemp Tough”
tolLast AlLifetime!

Let a Kemp Shreddsr/Chipper turn

all your yard and garden wastes into
natural lertilizer. Your'll enpoy bowntiful
harvests and beautilil Bowers and shrubs.

AKempwillwork hard . dayin
day out... and las! a lifatime! Seven
models to choose from - all built
‘Kemp Tough''

FREE 30-DAY TRIAL

Ao THS 5D '-'f*r-.‘::-r'“* ariougt Gnrderser

Sines 1890
i

Tass KEMP

B
160 Kosar Rd, Dept 27045
COMPANY Ltz (Lar-aster Col, PA 17543

O Plaasa AUSH mi il islosmaluan an (e l
Kemp Shradder/ Chippers
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l Afdrese R s— l
| City |
Stale Zip
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On AnyHitch

Get towing with the only hitch
that's backed by an exclusive nation-
wide warranty honored at over 1,250
locations in the U.5. and Canada.
Have your hitch installed while-you-
wait with fast and convenient service.
We're open 7 days a week. Find us
under U-Haul in the white pages.

More [br jour money
at your LJ-HAUL center

Which Describes YOU Best?

B Serious home hobbyist (and model builder
B Devoted woodworker

B Professional model builder

B Vocational training teacher

It yoma Tt raadly 1o move op 1o 8 hgh-precison compleds

wairk Ednlan, you owe & 10 yoursed to feam about Zéga Ths

remarxable Unil combines the versahiity of 8 umgue o5
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grnd, shape, pohish, gic

= Adjuesiable cast sluminum table with
precise angle scale

= Extra-desp 18° theoat handies bulky. cdd
shaped pieces

= Tenzlon adpusis on saw hiade far differant
materials

= Saaled congeinser elecinc motor will
miver burn aul.. &ven il you run il all day

= Variable mitre gawge lor cuts to 45°

* Adjustable sanding table fiits o 45

Since fs miroduchon n Ewrope this amag-

Ing work cenfer has become so popitar that

peopie wad momns to gedone Bul, throwgh I

A special prangement with the (German

mgmlfartunes W Sane Do § enfed

-IHTHU!JIJETIJH‘I' PRICE AND SPECIAL

EXTRA BONUS (il you hurry)
ZEéga modei center

1458 County Line Road, Dept 2117
Huntingdar Valiey, PA 19006

numpberio the LIS 3l a very special iow O Rush me FREE Information on the

infroductory price riemarkable I ega Modsl Cenler

30-DAY FREE HOME TRIAL FLVD SOl ey i TORE hiowt

Try Féga in your own homa for a ful g Mame —

manth.. sl eur axpamssl [ you're nol _.';' Address

100% delightad. simply relurn i for a = Tty

PrOMp! refund 7 I State _______Zip
L
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RELOCATE A TOILET

cement bonds almost instantly, Within
two minutes the joint will be impossible

| to move, Because of intense fumes, be

sure to follow the instructions printed

| on the containers.

Once the waste line is hooked up,
install the new cold water supply line to
the toilet's water tank. In this installa-
tion the existing supply lines were iron
pipe, which is inferior to copper tubing
in just about every way. It is much
harder to work with, and it corrodes
over time. Whenever you are installing
new plumbing, replace as much of the
iron pipe and fittings as you can.

The conversiom to copper is more
straightforward than the conversion
from cast to plastic waste lines. All
that's required is a standard copper
adapter that has a sweat fitting on one

Sll'dumlﬂqumplpElndpmhmnhe
plpe s seated. Then turn fitting s turn to
make sure cement spreads evenly.

Test-Mit preazsembled section between the
and the waste line. Then clean and
cement both end joints at the same time,

Tap Into your existing cold water line by
removing a sectlon of lron plpe, as shown,
or by cutting through a copper line.
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end and pipe threads on the other.

To install it, locate a convenient
place to join into the old system, such as
a tee, coupling or elbow, and remove a
section of old pipe. Then sweat-solder
the adapter onto the end of the copper
tubing as shown. When sweat-solder-
ing, the most important task is to clean
thoroughly both the fitting and pipe
where they join. Rub with steel wool
until both shine brightly, then use
liberal amounts of flux.

Slide the fitting over the pipe, then
heat with a propane torch. Adjust the
torch so the interior blue flame is about
1in. long, then hold the tip of this flame
next to the joint. When it’s hot enough,
touch the joint with solder and the |
solder will melt instantly. The joint is |
complete when the solder drips out the |

copper tublng Instead of Iron pipe for
new supply line, For best results, cut it to
length using a tubing cutter,

Once the tubing Is cut. and the burrs re-
moved from the of the plpe, clean the
end with steel wool until it shines brightly. |

Using your finger, apply a generous amount
of soldering flux to the end of the tubling.
When heated, the flux heips clean the pipe.

POPULAR MECHAMICS ® APRIL 1985
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AFTER YOU
TUNE-UP...
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o) glean Up
with Boraxo®
Hand Cleaners

For grease, grime, dirt or
paint, nothing cleans up like
Boraxo Hand Cleaners, in
powdered and waterless form,
Available at leading
automotive outlets.

ISBORAX

SAVE!

L]
A Ride everywhere with sate
. &nd comfon: hame, gan
+ parks, church] No-Rigk

Dept: PM 455
Cedarburg, Wl. 5301

Operated 1
carg Eligible ' |

]
day guaramtes... Writ To: I
C. F. STRUCK CORP. 3

0308 i =5 ¥t
(X BN TG X,
SSRGS
THE SAFETY NET FOR
DOGS THAT RIDE IN
OPEN BED PICKUP TRUCKS

PET-NET will help keep the dog from
jumping, faling or being accidentally
thrown out of the truck. Ideal for
hunters, farmers. construction workers.

* FITS ALL PICKUP BEDS

* EASY TO INSTALL

* EASY TO REMOVE

= EASY TO STORE

o7

Only $29.95 plus §3 shipping charge...

MOMNEY ORDER, CERTIFIED CHECK
MASTERCHARGE DR VISA accepted.

CLAYMORE COMPANY
CEDAREDGE,C081413

Customer purchase of PYE piping required

$1,000’S WEEKLY

Home Business Directory

Exciting Free Details. Write:
Box 2019-PM

New York, NY 10163

Build Your Own VAPOR CARB
Loarn latest breakihroughs m hol and cold sapar sys-
tems! All vaporize fuel belore carb induclion. Inveniors,
exp@rimanters, repar! 200-300% MPG increase and
more! Choosa lrom several workable designg . aasy to
busld low cosl. We supply working plans. parts sources
infoon Hannedaclory unds Equip your car, [rechk o AV
with & high-milgage vaporizer. Join our Road Tast Team
Fraa Application, full detais, mileage data Write!

cre

Carb Research Center, nept M
Box 1 Faoyil, OK 74031

E.:mﬂ"ﬁ' BRASS & COPPER
¥ SIGNS

| @& ANYOME CAN BE A CRAFTSMAN
® REAL METAL @ LOW CDST  GREAT PROFITS
® MO SPECIAL TODLS OR EXPERIENCE NEEDED
® A UNIQUE AND BEAUTIFUL PRODUCT
& LOW COST START UP KITS AVAILABLE
Sigret, 50 High 51., Sulte LLTF, BuHalo, N.Y., 14203

AMAZING ADDITIONAL HEAT DUTPUT

Mome or Locs! Fadoicghan

" OUR PATENTED HEAT RECLAIMER

Calalyiic Combuttor, Oplsaed
- Faur Slove for Wood, O, Caal

" Gl g SET-adreRa wiarpsd arcense 1
INCUSTRAIAL CHAM PRODUCTS, INC
7% Wésat 2ivd Sirpen. Bueta O, Teman. AT BI557

Portable Steam Cleaner
Sheam in B0 seconds
CLEAN:

Engines, Air Filters, Lawn Mowsrs.
H. guiraries on fire bo, coils. Uses Ii:1-
soap, propana hred. WE 120108, Auwal.
pump reguired on low waler pressure
'“:; r:aulm. Dagpl. M-15
P.O. , 940 West Broadway,
Jackson, Wyoming BI00
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“Whether it's with fully
independent four wheel
suspension on Tempo or
computerized air suspension
on Continental Mark VII,

" we're put you in closer
touch with road.”

Lonnie R. Fredricks,
Suspension Design Engineer

Ford Motor Company is the
only major American car
company to offer fully
independent four wheel
suspension on most of its
smaller, less expensive cars.
Ford Escort, Mercury Lynx,
Ford Tempo, Mercury
Topaz, and Ford EXP all
offer the comfort and sure
handling of this advanced
engineering development.

Ford Tempo's

redr SUSpension
longitudinal tie rods allow
Jor “give” which reduces
the effect of hard impacts.

f Ford Tempo's front end
upper strud mouris channel
mechartiodal hypdreawdic

rees to fine-tune ride
and handling quality,

Get it together—Buckle up!
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Continental and
Continental Mark VII are
the only luxury cars in the
world with computerized
air suspension.

From Tempo to Continental,
sophisticated suspension
systems like these are just
part of the quality that goes
into every car Ford makes.
Whether you're behind the
wheel yourself, or just a
passenger, you'll feel that

quality.

On Mark VI nitrogen gas-pressure front struls and rear
shock absorbers are matched to pariable rate air springs
illustrated here, to provide a unigue blend of ride and roacd

Qualit
=is Job 1.—

Ford - Lincoln - Hcrw Merkur
Ford Trucks - !‘m-d s




THE BOLD LOOK
O KOHLER

In the world of Kohler form and function emerge triumphant. Here, the Flair I™Faucet in cast brass, o fribute fo
Kohlerimaginafion. Available in two finishes to suit l::nr decora tinF scheme. For more details see the Yellow Pages
for a Kohler showroom. Or send $2 for a color catalog to Kohler Co., Dept. BH4, Kohler, Wisconsin 53044.

Come



RELOCATE A TOILET

other side. Let the assembly cool, then
apply pipe joint compound to the
threads and turn the adapter into the
old iren pipe fitting. If you already have
copper supply lines in your house,
choose a convenient spot, cut the tubing
with a tubing cutter, install a tee be-
tween the cut sections and run your
new supply line from the top of the tee.
| As with the waste lines, the supply
line should be pitched slightly down
from the fixture it supplies—about '
in. for every 4 ft. of horizontal run. This
is required 20 the system can be drained
completely from a single low point.
Extend the new supply line to the
tojlet using a variety of copper fittings.
Then bore a hole through the bathroom
floor at just below the supply hole in the
water tank. In most new construction

The Inside of each fitting must be as clean as
the tublng end. Use steel wool. emory cloth
or the Inexpersive wire brush shown,

the supply line comes out of the wI‘
behind the tank. This allows the bath-
room floor to be cleaned without ob-
struction. But in our case, there was a
12-in.-wide bearn directlv below the |
wall, so we came through the floor,
Next, place a new wax seal over the
waste flange as shown and lower the |
toilet onto the seal. Make sure the hold- |
down bolts protrude through the base
holes. Then rock the bowl back and
forth slightly to flatten the seal. Install
washers over the bolts, tighten the nuts
and cover with the porcelain or plastic
covering caps. Reinstall the shutoff
valve and supply line above it, then
turn on the water and immediately
check for any leaks in the supply line,
Finally, flush the toilet and check for
leaks in the waste line.

Also soldering flux to the inside of
#ach fitting—In this case & male plpe thread
adapter—and slide It over the tubing end.

Allow the plpe to cool for several minutes— |
or dip It In water—then cover threads on
the adapter with |oint compound.

Thread the pipe and

copper
o I ety W o e
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At Just 20 Ibs,
What It Will Do
Will Amaze You!

Ifyour garden is less than an acre,
youneedabig, expensivetillerlikeyou
need rabbits. What you need is ane
small, precision machinethatcandoa
variety of jobs in the garden and
around theyard... quickly, easily,
neatly and economically.

The exciting Mantis Tiller/Cultivator
is changing the way Americans
garden. |t weighs just 20 pounds so
anyone can usait. [t starts with a
flick of the wrist. .. cuts through
tough soils...turnsonadime...
weeds in and around plants, betwean
narrow rows and along fence lines. ..
and runs all day on a gallon of gas!
What's more, with its inexpansive
attachments, it quickly becomesa
furrowar, lawn aerator or de-thatcher,
a power adger, or a hedge frimmer!

3-Week In-Your-Garden Trial

Bestof all, you can try the Mantis —
risk-free! I you don't love it, simply
return it for a full refund, including
shipping!

Mantis’ tines are warranted for life
against ever breaking and its engine
hasalifetimeReplacemant Agreement!

Why spend another season without
thelittletiller that's changing the way
Americans garden? EMMC 1988

I N T S N
Mantis Manufacturing Co.
1458 County Line Rd.. Depl 859
Huntingdon Valley, PA 19006
O Please send ma information on the

rewotutionary Manies Tiller/Cultivator,
and the 3-WEEK TRIAL

Addrass I

Zip

R R e
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INSTALLYOUROWN

FOAM-BACKED CARPETING

Attached padding
offers quality,

a soft step and
easy installation.

BY ARTHUR ROOZE
Associate
Home And

Shop Editor \%\k

| CUahinn-bar.ked carpeting
is increasingly popular

with homeowners looking to
save installation cost with-
out having to settle for a sec-

ond-best floor covering. At-
tached, high-density ure-

- s
Backed carpeting Is avallable in 9-, 12-, and sometimes even
15-ft. widths, with either "+ or Y-in.-thick foam padding.

1

flow is along its length. Al-
low for the carpeting to ex- |
tend at least 3 in. into each
doorway.

A room larger in both di-
rections than the width of
your carpeting will require a
seam, placed preferably in a
low-traffic area and away
from doorways. As you plan
the layout, keep in mind that
the pile of twd adjoining
pieces of carpeting must run
in the same direction. If you
are extending the carpeting
into a closet, plan your seam
to fall under the closet door.

The room we carpeted re-
quired a seam near its center,
and at four closet doors. We
used carpeting with a ¥s-in.-
thick urethane foam called
Kangaback, manufactured

| thane or latex foam backing

eliminates the need for sepa-
rate padding and simplifies many of
the fitting, stretching and tacking
procedures required with unbacked
carpeting.

Foam-backed carpeting is dimen-
sionally stable. It won't expand and
contract with temperature and hu.
midity changes, so it doesn’t have to
be stretched uniformly into place. In a
small room, in fact, it can be laid loose,
without attachment to the floor. The
backing is mildew-proof, so it's usable
below grade level, and applicable di-
rectly over concrete.

Seaming also is easier with backed

-\

carpeting; it has straight, square-cut
edges that butt together evenly, and
are joined readily with seam sealer.
The backing also keeps the carpet
edges from unraveling, so there's no
need to bind a cut edge.
Foam-backed carpeting comes in 8-,
12-, and sometimes 15-ft. widths. To
determine the amount you'll need,
measure both dimensions of the room
including any projections. If possible,
lay out the carpet so the major traffic

Technical consultant: Mike Tanvin, Textile
Rubiber and Chermical Co

by Textile Rubber and Chem-
ical Co., Tiarco Drive, Dalton, Ga. |
30720. This, and similar backing, is
available on a wide variety of carpet
brands, and also comes in '/«-in. thick-
ness. We secured the carpeting with 2-
in.-wide double-face tape.

The only installation tools you'll
need are a tape measure, a long
straightedge, a utility knife with ex-
tra blades and & wide, blunt cold
chisel to work the carpet tightly into
corners, Since we had a long center
seam, we rented a knee kicker to help
draw the joint snug, and a tractor—a
small wheel device for pulling up nap

Remove baseboard. then run 2-in-wide
double-face tape around the room perime-
ter. Leave the protective top paper in place.

Tape down &-In. = &In. Ts over the entire
floor, spaced about 18 in. apart. Again,
leave the protective paper in place.

I;nihdﬁunmellrgtn;;e;wm Hm
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at the seam. Rent both for about 810 a
day at most carpet stores. We also
bought liquid seam sealer and a
squeeze bottle with applicator cap.
Before vou begin installation, move
all furniture out of the room, and
remove the baseboard and shoe mold-
ing. If you plan to reuse these pieces,
take them off carefully, and number
them. Remaove all doors that open into
the room. Vacuum the floor to pick up
dust, which could prevent the tape
from sticking. Then, proceed with
each step as shown in the photos.
Note that any seam located near the
center of a room is joined and taped in

Roll back carpeting far h to put down
three side-by-side lengths of tape, the cen-
ter length directly over the pencll line. Then,
repasition the carpeting.

Unfaold carpeting and rough-iut to fit the
room, using a utility knife. Allow at least 2-
In. excess along the walls, and 3 In. extend-
ing into doonways.

Apply seam sealer to one foam edge,
ymnﬂumpms.pullngha:ummn-
tective from the tape below as you
go. Work in 18-In. segments.

Burt the seam jolnt. If cutting Is required, cut
from the back side using a long straightedge
and sharp blade, When fitted, scribe the
floor below with a pencil.

ly pressure from both sides of the seam
to mu'gemjnm Use a knee kicker, or kick
of your shoe. Press firmly to

anchor the carpet to the tape.

lar
PLANS

FURNITURE
AND CRAFTS

Bam/Garden Shed Owur ueﬂ-dewlgm‘d yard
building provides handsome storage for
vard tools, hand tools, power u&]uipment.
sardening supplies and a gardening center

of the whaole family, 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-1278A—%17.50)

\

PM's Computer Home Workstation— This
three-piece desk keeps evervthing neat and
gives vou plenty of room to work., This is for
a state-of-the-art home computer system

An efficient work station you cannotbuy, it
can blend with your home decor and, it is
more advanced than any office workstation
vou've seen. Plans and materdal list. (PL-

1828—56.95)
]-
i
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kavﬂ"ﬁ
_
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Electronics—
Here are plans for building the desk and
matching bookiase storage cabinets for vour
electronically equipped up-to-date  home
office. Both pieces are caretully designed to
meet your necds, Plans and material list.
i{PL-1818—%45.95)

Home/Office

Desk— For

Glass-Doored Display Cabinet of solid nak
in Mediterranean style. Can serve many
i;lurpﬂmw-. SHOW OFF YOUR GUNS; has
ocking storage for ammo. Or, ftted with
shelves, it makes a fine trophy, knicknack or
china cupboard. (PL-1720—%4.95)

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

|62

POPULAR MECHANICS ® AFRIL | 785



NRI shows you how: Make money

There are ) million serall engines our there, and many Choice of Two Courses Course inchades five entensive days of oprional training a0 the
lE:Fot qualified servicemen to fix chem. MRl can \ﬂu s Basic Course puts special emphasis on lawn and Tecumseh Factory Service School. Here, you'll work wath
il“ yoal CraImng you Dﬂdlﬂ(ﬁh in ot this uipment, |r;|:}|.c$!|lf.|_| the |h¢13|1. and Pn{ucf{a' rreser technicrans and snsnaciors, Eﬂli.l'lg first-huamd
oppattunity, nd you learn 4t hoene in your spare ume, 3t |gnum:':|uhm:[mu waling, and staming symems, Iis 50 expericrce in subjoces like solsd-sace testing, transmismions
FOUF CONVERIENCE. “hate-size” lessond concenimate on one subject at 2 time to ler and transaxbes, engine teardown, twaand four crcle
Includes 5 HP Engine, Power Generator ¥ MIOVE A T on A, give you greaner darity and carburctors, magneto theoey, toubleshooting, and more.
Youi bearn by doing wit ‘ﬂ[l “hands-on’ traning. faset lcaming. All dessgmed vo prepare you for succes,
As part of the NKI Mascer Course., you geva brand-new 5 HP The sare teaching echagues grve vou advanced Send for Free Ca
Teeummsch engine plus & power traning on the 45-lessan master course. . rainmg in the Find out e vousmell ow avuch NEJ crs.sio can do for
nersnt i stk o, You repaar and servicing of # wide range of other motor &mmmm 'ﬂti]:h:fammg e
W digooec e SCMER I, Y Cnone. oo ?ﬂm andfac i fin, Kt
pmb.lr_rrs tuneup and 'F' y des. Yo leamn 1o service elecencal systemns. transmissions, training curriculum. No
e ot L "f ches, power rake-offs, and mote, “ I Gﬁﬁ;ﬂﬂwﬂﬁmmﬂdar’
"-r‘:mr and ring jabs. And Exclusive Factory Training s e
[;w‘mm:lwok like

mhmmm vale-ohm |
L
wwmhﬂw Spring i

. . Schook, 3530 Wisconsin Ave,,
Al :
:\ Ithough not requued for graduation, your Masier . Washingion, D.C. 20016,
S S S — - ————— ———
’ I”m SCHOOLS é»._ m‘”&'& |

[ Crecctorgeste | |

S | s Bl |

snd ot .l oo i L ““",.,,;,,,,1“"'5 ) ol Nk e
ﬁfﬁﬁ'ﬂ'm Ihﬂwmm l- ' wmﬂﬁmﬁr wwsmm I
l Plaase rush me the one free catalog _,T'H 0 Alcancampuins I

I hava checked. | undarstand them Is no L] Acaomot e Mechanics Course T Tesphone Serdcing Course
| obligation. NC SALESMAN WILL CALL L] Agpliance Servicing Course [l Locxsmithing Gourse l
o .-%\ : !
o iy L a Harmne {Plaasa print) Age I
v . B I AR l
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Ancreaiind by the Malional Homs Shioy Councl

place first. Then, once the seam is
made, roll the carpet pieces on both
sides toward the seam, remove the
protective covering from the tape un-
derneath and roll the carpeting back
into place. Smaller sections of carpet-
ing like narrow strips along a wall can
be seamed after the main carpet piece
ie taped in place completely.

After carpeting has been cut to fit
walls, corners and doorways, put
down metal binder strips or saddles at
the doorways. Replace baseboard or

You may need to cut off the door fngernais,

i Roll seam with a tractor, which pulis up the  Roll up car toward the seam, remove

shoe molding, and remount the doors lle evenly alun? its length. Or, use your meu'c:!!w’:;:pnegr from T then roll out
sure no sealer has urpﬂlngagain.mnsp-eﬂmlyﬂat Re-

bottoms slightly for a free swing, M l.qu!uld up and adhzred to the plie, move paper from perimeter tape at edges.

Using a wide, biunt cold chisel, push carpet  To seam a closet plece, cut carpet edge Join the seam as shown on the previous
tightly against the wall and down on the directly under the door using a straightedge  page, then make final trim cuts around door
tape at the same time., Cut along the crease  and utility knife. Rough-cut carpet with  jamb. Put down a metal binder strip over
line with a utility knife. scissors to fit around the jamb. any seam in a heavy-traffic doorway.
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HOME
REBUILDER
SPECIALS

ENGINE KITS & PARTS
AT

WHOLESALE PRICES
PAW ENGINE KITS ARE COMPILED FROM THE
21122 Lassan Street

S hanwah Ok BTt ~ WL/ COUNTRY's TOP AUTOMOTIVE PRODUCTS.
Telephone (818)998-6000 TOP BRAND MAMES AT WHOLESALE PRICES.
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WE CARRY A COMPLETE LINE OF MECHANICAL ENGINE PARTS FOR ALL

APPLICATIONS. STOCK REPLACEMENT, HI-PERFORMANCE & RACING. WE

SPECIALIZE IN ENGINE PARTS & THAT SAVES YOU MONEY. IF YOU DON‘T
SEE IT, PHONE FOR YOUR LOW PRICES.

SUPER STOCK SUPER STOCK SUPER STOCK SUPER STOCK EDELEROCK CRANKSHAFT KIT SPECIALS
PISTON KIT CRANKSHAFT MASTER KIT ENGINE PERFORMER CUSTOM CRANKSHAFT SPECIAL
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NEW PmDUCTS FORYOUR

BATHROOM

Acrylic whirlpool
Fiberglass-reinforced acrylic
whirlpool bath from Kohler
Co., dimensioned to fit a stan-
dard 5-ft. space, can readily
replace an existing tub. The
unit mounts either in a raised
platform, as shown, or directly
on the floor, utilizing an op-
tional side panel. Four whirl-
pool jets are independently ad-
justable. Weighing 60 pounds,
the bath is available in eight
colors from plumbing supply
houses and home centers; cost
is about $1,200. For more in-
formation, write Kohler Co.,
Kohler, Wis. 53044.

Multipurpose bathroom storage cabinets

— . Solid pine cabinets from Sears, with
open lower shelves for folded towels,
can be installed on the wall over the
toilet. "Open Home" style, left ($170),
hes a wide crown molding and raised-
panel doors. "Pinewood,” right (§130),
has brass-plated strap hardware. Each
contains three interior shelves. Match-
ing vanities are available. Sold at larg-
er Sears stores and through their gen-
eral catalog.

Even-temp shower valve
You may eliminate your shower going
hot or cold when someone flushes a
toilet or turns on the dishwasher by
installing this pressure-balanced show-
er valve. According to the manufactur-
er, an intermal diaphragm makes in-
stantaneous adjustment to pressure
changes, maintaining water tempera-
ture to within 1°. The single-lever fau-
cet is smaller (Txin. dia.) than most
conventional shower-control units, so it
may require replacing several ceramic
tiles in the shower wall. The Tempress
II faucet, by Danfoss, Box 606, Mah-
wah, N.J. 07430, sells at plumbing
supply outlets for about $75.

Ultrathin scale

Wafer-thin electronic bath-
room scale measures just 1 in.
high, has no springs or mov-
ing parts. Large digital read-
out displays weight—from 15
to 350 pounds. Scale has auto-
matic on/off switch and a low-
battery indicator. Available at
department and housewars
stores, the Accutech Electron-
ic Scale sells for about $50 and
is made by Fyrnetics Inc,
1021 Dawis Rd., Elgin, IIl.
60120,

Water-saver toilet

Designed for use where water supply or
septic disposal capacity is limited, the
Seiche One toilet uses only one quart of
water per flush because a flapper valve
takes the place of a trap for blocking
sewer gas. According to the manufac-
turer, installation takes about one
hour. Toilet and hook-up parts cost
about $250. Patrick Creek Corp., Box
135-A, Hinesburg, Vt. 05461,

(Flaase rurm to page [72)
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A dark sky and threatening fore-
cast is enough to humble the greatest
drivers among us. Al times like these
you need an automobile like Eagle.

With the simple flick of a switch,
Eagle gives you the confidence
and security of 4-wheel drive. You
can even “shift-on-the-fly,”" which is
a luxury you shouldn't be without

..

|
17 1)
h [ .

when faced with a sudden shower, The American Eagle. It's the best
blizzard or stretch of bad road. thing going for you when you're
Of course, security isn'ttheonly  going in bad weather. PN

luxury you'll enjoy in an Eagle, , , .. & . 'ﬁ
with features available like N . )
power windows and door /—‘ S /‘ ' . ﬂ
locks, cruise contral, 3 -

E-way power seats and ¢
plush carpeting.

EAGLE 7 THE 2-WHEEL /4-WHEEL DRIVE SECURITY SYSTEM

AVAILABLE FOR PURCHASE OR LEASE AT PARTICIPATING AMC DEALERS SAFETY BELTS SAVE LIVES

-T‘.!&u
i ]
o



Swimming, or Cycling...

ordic ’ra ck

Jarless Total Body

Aerobic Exerciser
Duplicates X-C Skiing for the
Best way to Fitness

Cross-country skiing is ofien cited by phivsiologisis
a5 the most perfect form of cardiovascular exercise
for hoth men and women. [ts smooth, fuid, total
body motion uniformly exercises more muscles so
higher heart rates seem easier (0 attxin than when
; nguf{Et'Hng. NordicTrack closely simulages the
easant X-C skitng motion and provides the same
cardiovascular ¢ c-building benefits-right
in the convenience of your home, year ‘round.
Eliminates the wsual barriers of time, weather,
chance of infury, cic. Also highly effective for weight
contral.
More Complete Than Running

NordicTrack gives you 2 mone complere work out-
conditions both wpper body and lower body
muscles at the same time. Floid, jarkess motion docs
oot caust joint of back problems.

More Effective Than Exercise Bikes
NordicTrack™s stand-up skiing motion mone uni-

P51, 124PM Columbla Court, Chaska, MM 55318

formly mmnmﬂylm miasches and also adds
important upper body exercise, Higher pulse rates,
necessary for bullding fitness, seem ﬂsdgﬂu atain
because the work is s by more muscle mass

Even Better Than Swimming

NordicTracks have been in production sece 1976
SordicTrack &5 quier. moworless and has separatel
adjustabbe arm and bep nesistances. We onu-
facture and sell direct. Two vear warrantee,

A0 chay trial period with return privilege.

A Proven, High Quality Durable Product
MordicTrack is in its 7th year of production, Nordic-
Track is quiet, motorless and has scparaichy sdjusi-
ahie arm and leg resistances, We manufaciure
and sell direct. Two year warraniee, 30
day erial period with return privilege. 2
Folds and stands on end
0 require only 15 x 17"
SIOrage space. !
Call ar write for. . B
FREE BROCHURE JLL

Toll Free 1-800-328-5888
Minnesow 612-448-6987

DRIVING GM'S MINIVAN

Mini-Quartz
Clock

Movements
*Fraa Hour & Minute Hands Included!

Famoua bunghans quarts minkmovement from West
Giermany at an unbafievable introdu price, Cinly
%" squane x %" thick? Pick the shatt for your dial
thicknass , . . choose from %' W, of W', Accurate
peromnance guaranteed tor THREE YEARS! Qrder
a3 many as you wish at this amazng low indro-
duct Erll;a_ Major cradi cards scoepbed. WRITE
CR C?J"?i. TOLL-FREE

FREE CRAFT CATALOGUE
CLOCK MOVEMENT
AND ACCESSORIES

WRITE-
Clockwerkes, Dept. PM 4
2419 Foster Avenue
Janesville, Wl 53545
Wisconsin residents cad (BOB) 755-1000
Out of state customers
CALL TOLL-FREE
1-800-356-4011

Th

Tempus [nstrument Corparation
2419 Foster Avenun, Janesville, Wi 53545

168

Proclalon Lathes Mifing Machings, Lalhe Actessories
T-15 gwing Pracigion Tools, Mumirim, Brass,
Steal. Taps, Dies. and Drilla

108 e Calalng-32.00
Fagna:m"ﬁe
We Accapl Mastercand and Visa

CAMPBELL TOODLS COMPANY
2000 Seima Fosd
Scwrghond, Oy 45508 5133708587

COMPACT & -5 & 18 08
aird e JOCEREAIES

Print Your Own .~

Cards. S48 100y Bhugiopes
adverfitng. labels: tickels. OS50
Cargs: AnNOERCHMEnts Qresting
Eymp Bty pryer Cands: tags
o Sled maney

Do i PRANAG Busingss,

Vi SRy AMETYIRING drac
Irnm Factnry Eady mBngetong
Adyg rsed printing bics engeaving. L,
Hisrw T iboD K ICormE

St lor aur inee cataiag

Eptumy Prognes. Dept. 8580, Merider, CT 08850

COSTLY
F PHONE

SERVICE

‘When phong doesnt work, who & respansibla for fo
ing 57 Avoid charges for & useless service call |rsen
TELELITE-1™ in residenti=l modidar phone jack. |t
lighis dip b show whetho phane ar wiring needs repai
Utsaless, costly serwce calls Can he aliminated '-,-"-'l'-g'!I-
back guarantze Made in US.&

Only $£3.95, postage prepabd.

Send check or money proer to ITW, Depl. PM-4, PO
Box 2444, Des Plaines, IL. 50018

{Continved from page 48)

gions: Cargo Movaer for commercial use
and People Mover. The venerable [ron
Duke ohv 2.5-liter Four is standard,
with the 4.3-liter V6 optional. Base
gearbox is the four-speead manual, with
a five-speed stick or four-speed owver-
drive automatic optional. The five-
speed goes on sale in May and will be
available only with the 2.5 Four.

In the fun-to-drive Safari People
Mover, | found myself sitting high in
excallent fromt bucket seats, with the
stick shift lever set slightly back from
normal. Seating can range from two to
eight passengers, The rear benches or
buckets have fold-flat backrests and
quick-release floor mounts. With only
tha two front, the People Mover boasts
a 7.4-foot cargo deck.

The seven/eight-person setup comes
with cup racks and storage hins on
either side of the rear bench, and you
can order slide-out storage compart-
ments under the front seats.

Fit and finizh impressed me as being
absolutely first-rate, and 1 have only
three trifling qualms about the Safari,
First, it looks like internal rain gutters
will drip water on your head as you
enter and exit. Second, the rear window
divider and high seatbacks make back-
ing up chancy. And third, I judged the
brakes a little spongy. The van stopped
fine, but the pedal lacked definition.
Other than that, the Safari is another
great minivan, and I'm sure the identi-
cal Astro from Chevrolet is, too. M

' THE PM REPORT CARD
_GMC Satari

GRADE COMMENTS
Acceleration B Good with the VG
Handling B Fme for normal drving
Braking C Short staps bt
soft Imiral:l
Steering B Okay fod normal
g MMANEUvErs
Transmission A- You hawve to gel used lo
lever position
Ride B A tad jouncy ower
Tront axle
Fuel economy B Four okay (21-28 mpgl:
VG thirsty (16-20 mpgh
Seating A Greeal seals. high
position
Vislon B Tail rear headrests and
backiight divider obstruct
wision
Gauges B Tricky, yel iepible. Try to
controls be digital buk aren’t
Yentilation A Infinitely adjustable
system
Naoise B Noisy enging tan
& 55 mph
Cargo A Aear seats come oul
capacity Easiy
Engine C Engine cover gasy
serviceability o rEmove
Fit and finish & Very nicefy dong
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WORLD'S HOTTEST FIGHTER
(Continued from page 77)

at the moment it seemed to stall out.

When we started to roll down the
runway, a T-38 chase plane was taking
off alongside. For this flight, I would
keep both my flaps and my landing gear
down just in case | had to make a quick
landing. I would go into the airborne
maode with my wheels still on the
ground, as in the taxi tests. You can’t
feal the wheels leave the ground when
you fast taxd this way, so | watched for
my up-and-away light to go on, and
suddenly [ was off. Even as [ started
clearing the runway, I lost sight of the
chase plane. As [ headed up toward my
15,000-foot level-off spot, I checked the
air-conditioning and defogger controls
in the cockpit just as I set myself up over
Edwards for the first of three “integrat-
ed test blocks." These are the basic
pitch, roll and yaw moves. | had gone
through the entire set of maneuvers on

a simulator three or four times. I knew
these routines by heart.

The computers hummed along nicely
and the plane responded to my every
command. Now the test pilot in me
went to work. How would [ rate this
plane for flying? Could | trust my life to
it? A second thrill hit me as I realized
the X-28 was easier to fly than the
simuiator. | could see the real world
around e, not cathode ray images.

But the real advantage this had over
the simulated flight was feeling. I could
feel that powerhouse pushing mea
along. I could feel the airplane respond-
ing as I twisted and turnad it in our set
flight pattern. What a great airplane!

Now, taking the X-29 down to 10,000
feat, 1 reduced the throttle to landing
speed and tried a few course correc-
tions, turming first away from Edwards
and then back toward the base. | made
a bank angle correction and the airplana
moved swiftly to my command. 1

(Flease turn to page 170)

A Life In

test pilot's reward is the flight ftself.

But his work just gets started after

the first takeoff and landing. In the weseks

following the first X-20 flight, there was a

short Christmas break and then a series of
meetings to go over the test results,

A pilot’s opinion is valued highly, as [
learned during a tour of duty in Vietnam. [
was flying with an F-4 sqguadron under the
leadership of my good friend Roy Gray. On
a mission, one of our planes took a 50-mm
shell and started o dive. Roy dropped
lower, observing as the pilot sjected.

The plane had been hit where six hy-
draulic lines come together and the pilot’s
controls no longer responded. Another
pilot, Eddie Page, hed a master's degree in
aeronautical engineering. We got together
with Eddie and our executive officer, Bud
Baker, and put oul a report on how 1o makea
the F-4 less vulnerable to ground fire by
separating the hydraulic lines. We sent the
report to Washington and soon the jet was
undergoing modification.

Today's F-14 reflects that modification
begun with the F-4s. By separating the
engines, room has been made between
them for the hydraulic lines. The engines,
therefore, act as a shield. A pilot can fiy &
plane with one engine. But he can’t fly it
without the hydraulics.

It was combat experience that gave me
some of my best test pilot preparation. But
the experience | received at Navy test pilo
school and as an exchange pilot with the
Royal Air Forca gave lots of polish o skills
that were won in actual combat.

I went to test pilot school in Pautuxent
River, Md., in 1861. [ had received orders
earlier for the school, but I was sent to
Japan and had to beg off the first time. |
was a captain then. Whan I finally went ta
school, | was a major. | was given far better
assignmients than the lower-ranking pilots.
In one year, 1 was able to fly 20 different
aircraft over 500 hours of testing. Today,
500 fiying hours in one year is unheard of.

The Sky

An active pilot might log 200 hours.

The other big break came when [ was
assigned to the 74th squadron of the Roval
Air Force from 1955 until 1857. Under the
leadership of the late and great pilot Keith
Hazelwood, the squadron became the RAF
Formation Aerobatic Team. [ flew laft
wing for the team and we did very well in
competition and demonstrations.

There is a lot of romance in the work of a
test pilot, but there is also a lot of work and
a lot of detail. For the military 1est piloy, the
work i§ very exciting, but it is even maore so
for the contractor test pilot. | fiy the
airplane first.

The romance part bit me whan | was
about 5 years old, growing up on my
grandfather’s farm in Valley View, Tex. [
had been fascinated with airplanes, as any
linle boy, but one aftermoon a light plans
got into troubls and had to put down on a
field near our farm. There were people
running and screaming all over the field.
The exciternent got me going.

I learned about the negatives of being a
professional pilot on the job. With the
territory has come & cerain danger. You
lose a lot of friends in this business. Last
year was a terrible year for losing friends.
Doug Benefield, one of my very good
friends, was killed in the crash of a B-1
bomber. Less than a month later, Darrell
Cornell was killed in an F-20 crash in
Korea. That same day, Bill Laughton was
killed in a special version Air Commander
he was testing.

Dwuring the Christmas break, after | had
flown the X-29 for the first time. my
mother congratulated me and said she was
looking forward to my retirement. Despite
all the bad news of 1984, | told her not to
count on my retirement any time soon.

By next year, | hope to be flying an
upgraded version of the F-14. Beyond that,
Ican't say what ['ll be doing. But as long as
I can follow a flight plan, you can bet I'll ba
in the alr—C.5.
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SECRET IS OUT

RAepair dental dritls n your cwn home. Thousands af
drillr go wnrepaired every day Big Demand, Faw
Compaditors, Immediate income, steady customsrs
Special tools furnished. We'll Ehow you how 1o start
your awn profilable business in & mattes of days
MAIL COUPON TODAY!
e O N S — —
I FOUTHWEST DENTAL 1501 E. Chapman dve., Ste. 287
Fullerian Gatemis 92€11 I
I fiush FREE Datalis fo me sbout Dental Drili Repair |
NAME l

I-I‘DI'JRESS
T ————— —— — — —

CITY, STATERZIR

GREAT SAUSAGE RECIPES

227 page Hlusiraled book explaing sausage making
plus home curing and an..king of meal, lowl and
fish. Over 100 recipes. We now have Low Sall
Seasonings. Free equpment and supply catalog
has mare information

The SAUSAGEMAKER

1776 Miltary Acad BuMalo, MY 74207

Hydro-Rat AIRBOAT Plans

”
>

—— L -

£ ALEOK CUARANTEED
3= 1 o, LT AR

The Quality
Alternative to
High-Cost
inflatable

Wiy pay $600. $1000 or more for an nllalabe
boal? Sea Eagle inflatable hoate st tor veass,
po almost anywhen and cost as litfle as $110.
Fishing platiorm, molor runabout, rver raft, camp
boal. yacht lender and now 8 frue speedboat!
Lakes, meirg. ponds. bays and ocaans

Sea Eaghes give you real value lor your monay !

* FREE COLOR CATALOG!

Write: Sea Eagle, Depl PMS4B,
PO Box 944, Smithtown, MY 11787

Or :Ellafhona. 516-724-8000
M) AM-4-30 PM, Monday-Fridayg, EST
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Start up a new iner ng uardan
tractor and you sense something dif-
ferant. Right away.

Serlous power. From 12, 14 or 17 hp
engines with automotive type com-
ponents. On a welded steel frame.
With up to 300 lbs. more working
weight.

Serious performance. From 4 or B-
speed all gear drive, or dual-range
dual-control hydrostatic drive.
With 12", 16" or big 24"
rear whee!s for up to
18" ground clearance c“!

Serious value. With '

a refreshingly fair
price. And an army

Di attachments to mow, bluw SNOw,
doze, load, plow, haul, and more.

Seriously, if you want to sail through
tough yard and garden chores, Power
King's the way to do it.

FREE MOWER!

Gel a free mower deck and hitch
($650 to $700 value) when you buy a
new Power King tractor! See a partici-
pating dealer for details For a color
brochure and name of your nearest
dealer, send a dollar to Power King,
2021 PM-4, MacArthur Road,

Waukesha, Wi
53186

2re-a0n

OWN AND DRIVE THE VERY BEST! CHOOSE
FROM CADILLACS CORVETTES, 4x4'5,
VANS, PICKUPS AND MORE. YOU CAN EVEN
HAVE THE LUXURY OF OWNING SAlL-
BOATS, SPEEDBOATS YACHTS., OR YOUR
VERY OWN PLANE"

TO OWN A PRESTIGIOUS PIECE OF PROP-
ERTY YOU DO NOT HAVE TO LOSE 5555 ON
DEPRECIATION AND HIGH COST OF UP-
KEEP. IN FACT, YOU CAN OWN AND EMNJOY
MICE CARS THEM RESELL THEM FOR LARGE
PROFITS!

MAME
]

! ADORESE
i
CiT¥

DO YOU NEED A NEW CAR?
BUY ONE AS LOW AS $200.00!!!

UNLIMITED INVENTORY
AVAILABLE IN EVERY STATE

BUY THESE NEW AND LATE MODEL CARS,
VANS, TRUCKS, BOATS, AIAPLANES, MO-
TOR HOMES DIRECT FROM THE U5 GOV-
ERNMENT THESE ITEMS ARE
CONFISCATED BY THE US. DRUG EN-
FORCEMENT AGENCY AND ARE SOLD FOR
AS LOW AS 5200.00 TO THE PUBLIC. THIS
IS A GREAT MONEY MAKING OPPORTUNITY
AVAILABLE IN EVERY STATE.

TO PURCHASE VEHICLES IN YOUR AREA
ORDER YOUR SALES CATALOGS BY FILL-
ING IN THE COUPOMN AT THE LEFT AND
RETURN WITH YOUR CHECK OR MOMNEY
ORDER FOR $10.00 (SHIPPING AND HAMN-
DLING INCLUDED) TO:

AUTOMAMIA DNST
66 BROADWAY/BOX 133P
SAUGUS MA 01906

ISSUES WILL BE SENT PERIQDICALLY
SATISFACTION GUARANTEED

WORLD's HOTTEST FIGHTER
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{Continued from page 169)

powered up and down and the engine

hurmmed baautifully. T wished I had had

a plane that moved something like this

in Korea or Vietnam.

When [ flew with the Marines out of
| Pohang in 1952, it was in an FOF-2

Grumman Panther In its day, it was a
| hot single-seat fighter-bomber. The

other pilots in my group nicknamed me

“magnet tail,” Lo put it palitely, because

[ always managed to pick up eneny fire

I took 13 straight hits as a fighter-
| bomber pilot in Korea and even got shot
down behind North Korean lines once.
For three days | evaded enemy troops,
hoping to paddlg out 1o & 115 -held
island in my raft. On the third day, | saw
a man descending overhead in a red
parachute. | hadn't seen his plane go
down, but | figured a red chute be
longed to a MIG pilot. Little did 1 know
that some U.S. Air Force pilots had been
issued red chutes to help rescuers spot
them if they went down in snow.

In what seemed like minutes later, an
Air Force Albatross was skimming the
water near that pilot and picking him
up. I waved to the American rescue
craft, but the enemy was shelling the
area and they had to run out of there
very quickly. Imagine, I thought, Amer-
icans picking up a MIG pilot and strand-
ing a Marine. But, a shon ume later a
Dragonfly helicopter picked me up and
took me to an American ship.

Loved the plane

Had I flown an airplane as fast and as

easy to move about as the X-28, maybe
| none of it would have happened. The
| fighter pilot in me loved the experimen-

tal plane even maore as we got ready for
| the next to the last test on the X-29's
| first flight. This would be a real landing
| attempt with a wave-off.

1 started descent in an actual landing
approach. When the X-28's whesls
were dangling about 15 feet off the
runway, | took the wave-off. There was
a crosswind of about 5 knots and a head
wind of about 15 knots as | moved the
plana away from the runway and back
up to 1,500 feet. The X-28 cleared the
deck crisply and we weare going into our
360" turn for the final test within sec-
onds. The final test was the real land-
ing. The X-29 glided in like a bird and
came to a stop a few hundred feer up
the runway. We had done it!

The crew, photographers, NASA and
Air Force people greeted me on the
runway as [ turned off the power,
popped open the canopy and un-
strapped myself. The first of four rest
flights was succassful. Within a month,
I would be ready to show pilots from
NASA and the Air Force how to live
with the hottest jet in the world. PM
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Call 1-800-533-5545 today and ...

HEAW DUTY LOG SPLITTER SALE!"

% TOMN, 110Volk ElectricSplitter ram® 1110............ONLY $458.00
12%% TON, Homeowner Spacal itam #1128, ..., OMLYSTO4 0D
NEWT 18 Ton, Log Spliter item® 1134

15Ys TOM, Hegh Profile, 18 . -

183 TOMN, Vertical llem #1160, .coooeeea 1

24V TON, Low Profite, iItem &1 142 ..., \ L

245 TOM, High Profile, item 211440, ,, 1 Jj'
24va TON, Vertical, Item #1162, civeee .. 31820.00

122 TON
HDMEGWN ER SPECIAL

COMPRESSOR

HOBIZONTAL 5 HP, 80 Gal, Vertical Campbel
5 HP Tecumsah, % shafl ®E0F 130,85 Hausfeld 2 cylinder single slage
5 HP Briggs, ' 'shatt #8082 2130.85 " 15854 List §1160 $579.95
HH:r-cumi_lh__.l: ohis B0 1 :;':li :: 11 GPHIEEH-E& Pump, #1011 3 (Wl ship 45 states for $50), Cal . Oregan
?;H:-:_'Dﬂ'l h._ --I F 123.} 4 13 GPM 2 Stage Pump, 81013, £127 00 & Washington 380, (Prepaid with order)

scumesh Casl ron Sleevs i}

10 HP Tecumseh, Elec star 8 60101 S27TE G5 16 WFM2 Stage Pump, #1015.........$157.00 5 HP. 60 Gal, IMC. 7-sta: J
|Largs supgly of Vartical Engines now in I'IHI\ B E 106 By @ | BETS SAGA 50

Standard 4-Way Control Valve, 8 20101 $45.50
F"I.tﬂ OW DISCOUNT PRICES .
30 HP ot 5U E ] Dl Aulc-Detent Valve, #2020, '_ ....558.00 1T HP, 11 Gal. Tank, Campbell/

Ax2ax2"Cylinder Welded Type. llem aB02424 Hausleld single stage compressor
(Can ship UPS)............ONLY, 119.95 #15851,.0M SALE NOW. $249.95
Se2axd™ Cylinder T Rod Type), iteme 306524 Many Other Compressor 8 A Full Line of
ONSALENOW....... .. i 5222.00 Air Tools Avaitable a1 Discount Pricos!
Many Other In Stock at L-::ml Dlu‘nunl Pricas!

PICKLIF' BED 1 INEHS'

mparalure i 1 (LI
PROTECT YOUR - %31000,,. SALE $445 85
INVESTMENT! . PR E e Siart £536 58
£24 00 $15.50
, $33.00 $22.00 Gl will st = :

538.00 532 00 Prchup Mase § Madei aiis & T30 volts. 57 g
FULL SIZE PICKUPS MINI BIZE PICKUPS 1 fem = 16404
in £200.85 $£190.05 i 174... BALE §639.00
@ (Wil ahip 48 wiates §35) Witk Eloc Slan £799.00
322.000pr (Wil Bhip 48 statas 345

sl . UTILITY
HDMELtTEAPEEG_iﬂ @ TRAILERKIT WAGNER

AIRLESS SPRAYERS

Faciory recoscdinic rwsd | ddshay Gisna andy) ot

CTpENE PR Pa Ry T
A1 iF

i
iramendout ssvinps a/l W 0 Warranfy'

Light Duty l.l‘ad.l 50, for fine fina wark

®THHEFE WD LY 41=0-11 ;19 19
et ) s F s Gunltnlhrpnn. Ilm:pl inn e r gunaral astarior
HF* Briggs amgine [Price good through April 30) T 1 Lt 5135.8 $50.95
i F4 Prn—b-u'l Mnu-l :|.|:u:| lof axlansise maind. & |gme
ony $175.95 Item =1.='-:.a.: 53|e 51 45. OU y Model 300, for eclasaive mei. & sge
vl T

Wil shig for 33,00 Prepaid) List 5279 v 830 propaid

NO r.th ern ORDER TOLL FREE 1-300:?3?-_5?45

Send for froe catalog or send $56.00 and receive catalog

I I dral I|I and splitter design bookiet. .
Mail To:  Morthern Mame

Hydraulics

We Ship UPS Blus or Touck - 1 E. Ciftf Rl Address

8 3 Box 1219 i
ol Lalefl HEs "} 14, Bt nsandbe:, MN s Burnsville, BN City

1

1

1Y I
Cﬂllﬂurﬂrderdﬂﬂ at 1-800-533- 55a5 85337 Longe :

In MM 612-894-B310 . gl Dept Slale i

e >

1

J

SALE EXPIRES Please rush me my FREE
APRIL 30th I piscount Catalog!
L]
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NEW BATHROOM PRODUCTS

Washerless faucet with interchangeable hand]es

An easy-to-install washerless faucet
from U. S, Brass, Box 37, Plano, Tex.
75074, includes a double set of twist-on
handles—two of finished cak, and two
of solid acrylic. Tub and shower faucets
with matching handles are also avail-
able in this series called Agua-Line,
The faucet mounts with wingnuts; sup-
posedly no tools are needed for installa-
tion. Awailable in three finishes—
chrome, antique brass and polished
brass, it lists for $60 to $90 at plumbing
and home supply centers,

- "\.
i -;,'.';,1 :

R

Trim your property and trim down your trimming
time with a fast, powerful ECHO Grass Trimmer.
More power than any electric and no extension
cord hassles. Visit your ECHO dealer today and
select from our wide range of models. Look for
the sign of quality, dependability and power.
ECHO . . . the ONE that lasts! And, it's fast.

Copyrogrt 1385 E;:iw;m “-tho ME' t!lﬂ.' ’a"’! ™

LAKE TURCH, IL BD04T

172

Toe-touch

tub drain
replacement o

Replace your existing tub drain assem-
bly in minutes with this toe-operated
drain. Press the outer circle to close the
drain; the inner circle to open. A re-
placement overflow cover is also sup-
plied which serews on in place of the old
lever and overflow assembly. The drain
is simply pressed into the tub outlet
and ia held in place by plastic fins,
Made by Stanley, Box 1800, New Brit-
ain, Conn. 06052. The drain assembly
is available from hardware and home
supply centers for about $15.

Water heater timers

Programmable timers for both electric
and gas hot water heaters save energy
by lowering water temperatures auto-
matically during periods of low hot
water use. The 24-hour timing clock
can be set to allow a maximum of three
high-temperature settings per day.
Made by AMF Paragon, Box 28, Two
Rivers, Wis. 54241, the Qwaterback 11
(gas) and Model TC-604 (electric) come
with complete installation instructions.
They are at hardware and home supply

centers for about $69. ™
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SHORTWAVE LIGHTWEIGHTS
(Continued from page 85)

dial, raising or lowering the displayed
frequency. They're as accurate as di-
rect-entry models and same have push-
button station-memory presets.
Memory presets, more commonplace
on direct-entry receivers, let you store
your most-used frequencies for one-
button recall. This is more helpful than
you may realize, since shortwave fre-
quencies are often five digits long.
Automatic scanning is another inno-
vation of electronic tuning and it's nice
for quickly seeing what's available on
the dial. Auto-scan will move up and
down the shortwave band, stopping
momentarily at eaach signal. But it tends

Zenith's 1941 Trans-Oceanic measured 20
inches high by 16'/; wide by 7'/: deep, and
weighed nearly 20 pounds with batteries,

to miss weak and moderate signals.

Compared to electronic direct-entry,
mechanical tuning's advantage is sim-
plicity. Because it's easy to use and
relatively inexpensive, it's usually
found in the smallest portables. On the
negative side, shortwave frequencies
are packed on the ruler-like tuning scale
more tightly than AM or FM stations, so
finding the right frequency can ba frus-
trating with the mechanical systam.

Both the ruler-like scale on mechani-
cally tuned radios and the digital LCD
readout on electronic ones will show
you meter band and station frequency.
For example, the relatively high fre-
quency of 21.75 MHz (21,750,000 cy-
cles per second) is found on the 13-
meter band, while the low frequency of
6.2 MHz is located on the 48-meter
band. The meter band describes wave-
length: Literally, the physical distance
(in meters) the radio wave travels to
complete one cycle. The lower the fre-
quency {or fewer cycles per second), the
longer each wavelength.

Tuning systems aside, the difference
between one of today’'s shortwave por-
tables and anothar model is likely to be
the convenience features that make
shortwave listening more pleasant.

For example, the sensitivity adjust-

(Floase twm b0 page 174)
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- SAMPLE IMPORT FREE!:

®  and 'l tell you exactly how to turn it into big mune'ﬂ
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MAIL TODAY
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How to start your own big profit
HOME IMPORT BUSINESS

1—“- ﬂﬂl MY PLAN STARTS YOU FAST...Shows you how to

wos. Buy Below Wholesale

MEMN-WOMEN...Turn Spare Hours or Full Tima Into INCOME!

DISCOVER PROFITS OF IMPORT! My Home Mall
Order Import Business Plun guides your every step . - .
it is hased rotally on my personal success. Shows how
1o deal direct and cut out costly middlemen. . 50 you
keep all the profit! [ do the "hard work" for you . ..
by traveling the world to flnd dazzling “Tirst dime of-
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Bulldozere<Loader-Backhoe
e MAGNATRAC. Kit !’,

® NEW ENGIMNE

18 hp Twin Cylinder [|ndustrial]
& NEW POWER

A500 Ivs. Maximarm Pull at Draswdar
& MNEW LOADER

Lifts 750 Ibs.. Aaises to 7% 1.

@ NEW BACKHOE
Digs down B fr...Loads trucks to 7 f1.

Send NOW far Details !
CATALOG = showing Magnatrac Kit
I construction and uses.......51.00
PLARS # for building a Magnatrac
l from lecal materials,.. 57.00

STRUCK-KIT. Depr: PM 45
e

ﬂm!d' it, Drive it ...and SAVE $$

Wlsl:-nn:im 53012
- s e . o
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For the Natural Weathered Look...

w Maushop Village. Mew Seabury, MA: Archiiect: Claude Miquelle Mekose, MA
" . T ® - -
§ Cabot’s’ Bleaching Oil
cabol® When applied to untreated wood, Cabot's Bleaching Ol actually
| +0241_ 5  bleaches the wood, imparting a delicate ﬁy tone that weathers in a
BLEACHING © few months to a natural driftwood gray, This effect, heretofore found
[ T only in seacoast areas after years of exposure to salt air, is now at-
peif 20i o iainable anywhere. For Cabot's handbook on wood stains, send
0 35%to Samuel Cabot Inc., One Union St., Dept 450, Boston, MA

02108, or 23284 Eichler 5t., Dept. 450, Hayward, CA 94545,

HERE'S HOW TO SAVE — Miles Homes Miles Homes
can cut the cost of new home ownership 4700 Nathan Lane P.O. Box 8485
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do it tor you — you still enjoy all thesa o B P ol M)
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(Pleasa anciose §1 Chics or monay order |
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* No Down Payment hama — —
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SHORTWAVE LIGHTWEIGHTS
{Continued from page 173)

ments found on many portables en-
hance a radio’s performance. With this
adjustment, you can keep high-
powered stations from muscling-out
weaker ones located nearby on the dial.

Some radios with a sensitivity control
have a high-low switch, while others
have a continuously variable knob. The
knob gives greater flexibility, but even a
switch is better than no control at all
Keep in mind that the smaller, mechani-
cally tuned portables tend to be less
sensitive than their larger, electronical-
ly tuned cousins. If extreme portability
is your desire, you might find your
shortwave reception dominated by in-
ternational heavies.

In general, though, today's portables
have excellent sensitivity and selectiv-
ity: They can often turn a weak signal
into an intelligible one, and can home-in
on just the station you want.

Accordingly, the pull-up whip anten-
na built into all portables should prove
sufficient for most listening. Experi-
ment with different radio positions,
antenna angles and heights.

External antenna

If you plan to try for the distant
signals, select a radio that has jacks for
an external antenna. You might oot
want to string cables across your back
yard, but an antenna jack lets you
connect a longer wire to the radio which
will serve to increase the amount of
signal received.

You can even improve reception by
wrapping a wire around your radio's
whip antenna and running it along the
floor at the base of a wall, or around the
side and top of a window frame.

While the usefulness of sensitivity
controls is readily apparent, a featura
such as tone control might seem a
frivolity for shortwave. But it can im-
prove the audibility of weak signals.
Turning the tone control toward bass,
or switching it to low, can make a static-
ridden signal more intelligible.

A clock or timer may seem like a silly
complication on a radio, but it's helpful
because shortwave program times are
stated in world-standardized Green-
wich Mean Time (GMT). GMT is five
hours ahead of U.5. Eastern Standard
Time. A timer is nice if you like to doze
off to the sound of a radio.

Lighted dials and battery-check me-
ters are handy additions to a radio, for
ohvious reasons. Audio output jacks let
you use headphones, for better fidelity
than the radie’s built-in speaker may
afford. An audic-out also lets you con-
nect your radio to a tape recorder.

Finally, AM and FM bands are in-
cluded on most receivers, so you can
catch a weather report or a ball game
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without switching to a different radio.

Advanced features and improved
technology might make shortwawve lis-
tening easier than before. Nonetheless,
listening with even an advanced radio
can be bewildering for someone who is
accustomed only to tuning in AM and
FM stations.

Changing frequencies

Shortwave's first peculiarity is that
stations change frequencies at various
points in the day, mostly for atmospher-
ic reasons. At nmight, low fregquency
gignals, like those of AM radio, travel
great distances because of ionospheric
reflection. Accordingly, shortwave sta-
tions move to the low end of the dial
when the path between transmitter and
listeners is dark.

During the day, higher frequencies
are used to make the lower ones avail-
able for dark parts of the world, and
also to avoid the interference common
on low frequencies.

For example, when it's 7 p.m. on the
U.S. East Coast, BBC can be found at
the low frequencies of 6.005 and 7.325
MHz, respactively, on the 49- and 41-
matar bands. But come 7 a.m. in New
York, London's calling on 11.750 and
15.215 MHz in the higher-frequency
21- and 19-meter bands.

Shormwave stations also change fre-
quency or meter bands from year to
year, according to the 11-year sunspot
cycle. During years of peak sunspot
activity (midway through the cycle),
reception improves on the higher fre-
quency 13-, 16 and 19-meter bands.
The rest of the time, reception here is
spotty, so broadcasters crowd the low-
er-frequency bands.

Right now, we're at a low level of
sunspot activity; the next peak is ex-
pected to arrive in 1990. This means
that for the time being, stations will be
maore closely spaced in the low-frequen-
¢y bands—one reason to invest in a
radio with good sensitivity and selectiv-
ity, and possibly, electronic tuning.

How can you keep up with your
favorite stations as they jump about the
dial? There are two ways.

The first, and easiest, is by reading a
shortwave program guide like the
World Radio TV Handbook, (c/o Bill-
board, 15156 Broadway, New York, N.Y.
10036).

The second is by writing to stations
and requesting program guides. Sched-
ules often are given during programs,
and frequency changes are announced
in advance.

Here's another rewarding aspect of
shortwave listening. Many internation-
al broadcasters will verify your recep-
tion of their station with a letter or a
colorful QSL card. Many shortwavers
take pride in their collection of written
verifications. ™
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FISHING TACKLE

(Continusd from page 87)

fish with less affort, more comfort and
less skill.

The lighter the gear, the less the
fatigque factor. Not on the tackle, on you.
A long day of casting shouldn't remind
your muscles of your first day in Army
boot camp. The new rods are supar
lightwaight, so you gain this advantage
immediately. They also tell you more of
what's happening with your gear.

New rod designs allow more of the
signal to be transmitted from the lure to
the rod blank. You can tell a lot more
easily whether your lure is being held
back by weeds or a fish.

Rod innovations begin with construc-
tion, and the materials that go into the
new gear read like an update on The
Periodic Table of Elements—graphite
(carbon), boron, silicon, Kevlar. This
last material isn't mined, it's made.
Eevlar is as strong as graphite but is 20
percant lighter.

The Kevlar/graphite composite, as
used in Daiwa's KGX Series rods, rep-
resents some of the current evolution in

—r A
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-
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Dabwa's computerized reel uses graphic and
digital readouts to transmit information.

rodmaking where graphite is combined
with other materials in order to enhance
its properties.

Graphite by itself is an excellent rod

| material because of its high stiffness-to-

waight ratioc—about four to eight times
that of fiberglass. Also, the price of
graphite rods has dropped since their
introduction in the early '70s to what
you would have had to pay for a good
fiberglass rod back in the "B0s.

Graphite offers excellent sensitiv-
ity—about 200 times that of fiberglass.
Energy transfer is smooth and efficient
in both directions, making for good
casting qualities and exceptional signal
transmission from lure and line back
through the rod blank with minimum
loss, when graphite fibers run uninter-
rupted from rod tip to butt. Shimano
capitalizes on graphite’s sensitivity in
the handlaless construction of its Mag-
numlite GT Fightin’ Rod, which lets you
grip the blank itself.

Daiwa adds Kevlar fiber in a cross-
wrapped net interlace pattem on the
wall of its graphite rod shaft. The
Kevlar doesn’t hurt the rod’s sensitivity,
adds a greater resistance to siress-

induced twisting, and also helps damp
the rod action.

One problem with graphite is its
resistance to bonding. The fibers some-
times pull loose inside the bonding
matrix, resulting in internal friction and
fiber breakage.

Daiwa’s solution to this problem is its
whisker rods. They start by growing
giant-size silicon carbide crystals,
which then are stretched to resemble a
cat's whiskers. Added to the epoxy
resin and the rod's graphite fibers, the
whiskers provide & super strong bond
and are more flexible than boron/graph-
ite composite rods, and more resistant
to shocks and rod fatigue.

Hot rod fibers

Boron/graphite composites are con-
sidered the leading edge in rod materi-
als. Boron is about 20 times as sensitive
as graphite and is stiffer, with greater
natural damping. Boron fibers are pro-
duced by reducing boron trichloride gas
over heated tungsten alloy filamants.
The boron coats the tungstan.

While these fibers have a higher
strength-to-weight ratio over graphite,
a pure boron rod, due to the weight of
the tungsten, would be relatively heawvy.
High-content boron rods generally con-
tain only 15 percent boron fibers.

While some rod designs mix boron
and graphite fibers running the length
of the rod, Shimano uses boron's extra
strength and excellent signal transmis-
sion properties as transition or patch
reinforcing paneals where graphite cloth
panels overlap in the rod.

A quick glance may not reveal the
high-tech nature of some rods, but one
look at Daiwa's microcomputerized
baitcasting reels will tell you you're in
high-tech city. The Procaster Tourna-
ment PT 10E and PT 15E electronic
reels use real-time signal processing to
give you continuously updated wisual
information and audible feedback.

The real’'s built-in computer monitors
the length of line you have out, and
gives you an instantaneous readout of
your retrieval speed on 8 miniature LCD
screan. This information, displayed in
bar graph form, allows you to duplicate
the specific through-the-water speed of
your lure that proves attractive to fish.

The computer also tells you how far
you've cast and, when vertical jigging,
the distance readout gives you the
depth, in feet, of your lure. Used in
conjunction with a fishfinder graph re-
corder, you can coax your lure right
under the fish's nose.

Featuring what someone is sure to
call the beep from the deep, the reel
signals once every 10 feet during re-
trieve. The beaep also tells you relatively
how deep your lure has sunk after a cast
by beeping once every second.

{Please turn to page 178)
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oastwcod Auto Restoration Tools

Spot Weld Perfectly In Just 6 Scconds

Take The Guesswork Out Of Dent Repair

Backing Place Ly !—
1
I
|

Diamage
=
020" Collar 1
Seff Drrifling |

Secondary Damage Tip DENT PULLED
IF YOU CAN DRILL A HOLE YOU CAN FIX A DENT

The Eastwood BODY-MAN 100l replaces expensive, hard-to-use
body tools. It lifts out dents and saves hundreds of dollars in repair
bills, The unique all-metal design uses a self-drilling tp combined
with & backing plate; automatically pulling damaged metal (with a vise-
like pressure] back 1o original shape.
FAST, PROFESSIONAL RESULTS THE FIRST TIME

Simply install the tool in vour %" power drill. Place the self-drilling
tip in the deepest damage area. By starting the drill, the point énters
the metal and threads onto the tip. Each drill rotation brings the dam-
aged metal eloser to the backing plate. While the tp pulls out the main
dent, the backing plate pushes in secondary damage. The tool knows
exactly how much to pull and when 1o stop. When the dented metal
returns to its original shape, the tip will release automatically. A 020"
collar on the backing plate insures space for body filler to cover the 4"
hole left in the metal,

WORKS FROM ONE SIDE EVEN ON LARGE DENTS
Mo need to remove door panels or work around inner panels. Re-
pairs any automotive sheet metal—even pickup tilgates. The heavy-
duty version straightens dents up o 127 wide; basic unit has & 4"
range. On larger dents secondary damage must be tapped flat with a
hammer; multiple holes may be
necessary (complete instructions
included). The BODY-MAN dent
removal set comes complete with
basic tool for small dents (parking
lot dings and hail damage) and
heavy-duty 12" model for larger
collision damage, package of 10 re-
placement tips and complete oper-

ating instructions.
#6799 Body-Man Tool Set
#6796 Replacement Tips, pRgof 50 ......0vvivveivevea.. F8.50

e

B
AR FUSES METAL

MAKE FAST DISTORTION FREE WELDS

Spot welding has some distinct advantages. It's very fast - a few
seconds for & sound weld. Because the heat is confined to s small area (the
4" dia. electrode) it avoids warpage or distortion. Allows for accurate
control thar lets you make consistently uniform welds,

EASY TO USE - EVEN FOR BEGINNERS

Become a pro in just & few minutes. Hook it to the electrode holder of
your arc welder {50 amp or better) and ground 1o car body. Just pull back
the trigger to retract electrode, line up weld point and press head against
the metal. Metal must be free of paint, rust or grease. Release the trigger
and allow the electrode 1o contact the metal and glow for 1-2 seconds.
Then raize the electrode 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- 6 seconds. Automotive manufacturers used spot welds to build
your car and you can restore it with the same authentic technique.

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). Idest for welding replacement panels, floors,
brackers, clips, braces, 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 control on flat areas and two prong for
resching into edge and recess work. Proper replacement elecirodes avail-
able through Esstwood. Gun comes complete with connection wire,
spare electrode, 2 pressure heads and complete instructions.

4358 Soor Weld Gan . oucicanivivaisvisinrsstbosons §35.95
#4321 Package of 10 extra electrodes ... .o.iuuniiiaiaa, $9.75
#4367 Welding Goggles .....coiviiiniiiniiiiiiinainaa $6.95

Sand Blast Out Of A
Bucket Of Sand

When rust cuts deep, the only way to get it
out eampletely i3 with a sandblaster. With
thousands sold, our sandblaster is field-
proven and cost-effective. This toal will let
you do the jobs you once had others do: Dis-
pose of rust, scale, paint and corrosion in
minukes,

The Eastwood professional sandblaster
package includes our all-metal, power gun
{same as used on our larger units), ten-foot hose, 14” pickup twbe, spare
nozzle and detailed instructions. Just hook up te a one H.P. compressor,
insert the prckup rube into dry sand or other abrasive and you're ready to
go. The blaster’s suction head draws abrasive easily. No surging. No
skipping.

Three operations in one: Sandblaster, liquid blaster, air gun. With
degreasing solutions, you can use it to remove buildup on engines and
pares. Also get a high-velocity flow of air to dry or clean parts. All spare
parts are available through our catalog.

B33 Sandblast G . oo ivvransianissnnssatsssssnts $30.95
OPTIONAL: Sandblast hood with replaceable lens.
#9536 Sandblast hood and lens . ... .covuieiviiiriinna,. $19.95

D 1885 The EasiHill Group, Inc
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Finding gold nuggets or Coins is Now
made easy with a new patented gold finding
detactor. Before with other detectors it
was virtually impossible because of inter-
ference from black sand. This new delector
isunaffected by black sand and can detect
pinhead size gold nuggets at great range.
Its maximum range 15 17 feat, It is very
lightweight and has perfect balance. One
of our customers who had tried five other
makes and couldn't find # single nugget
now reports finding up to six nuggets in
one hour with his Gardimer detector
Recently a 400 gunce gold nugget was
found with a detector, Free catalog

GARDINER ELECTRONICS

Dept 31 » 4723 N. Tth Ave ® Phoenix, AZ BE013
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Dome
Home
Kits

Affordable. Ready to Assemble,

A Monterey Dome s the home for all seasons. Eng-
mpered in kit foem dor the novics butldes Al parts ane precst
and color coded . Prices san at L1905

Send now for Manierey Domes | 50 page color Catalog
& Plass Book. $5.040,

Flease send my 100 page copy of Mopterey Domes
Cainleg & Plans Book. Enclowed s $6.00,
Alwe plrasr send ma the Mooterey Domes fssic Hose
Az bly Mavual for an sddbiions) §5.00. Thank You
HNams
Addte s
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Send T MONTEHREY DU".EE
m 1760 Chicago fve . Dept AQ-4
T — — Rivenide Callf 92547
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~ AMAZING =~

“~X—._ DEVICES _—+—

PHASE R shackwaswe and invisibie FORCE FIELD genera-
tors. LASERS lor weapons, cutting, wr:g SR writng,
hoiography and specal efects. NUCLEAR partcle accel-
afalors and deteciors. PLASMA. ION, HIGH VOLTAGE,
HIGH FREQUENCY TESLA COILS and LIGHTNING gan-
arators. THANSMITTERS and CONTROL dewces lor 8-
cunly, lalaphones, iMruson delection, nalune lsdening
PLUS PLUS INFRASOMNICS. ULTRASOMICS, ENERGY.
CHEMICAL and PERSOMAL PROTECTION and SAFETY
EﬂE:'IE-ES SEND §1 for catalog of plans, ots and complet.
BT 10

INFORMATION UNLIMITED, INC.
P.0. Box 716, Dept. M8
Amherst, N. H. 03031

| FISHING TACKLE

{Continued from page 176)

How does the reel do all this? The
microprocessor, designed by Seiko
watch engineers, simply counts the
number of revolutions the reel makes in
feeding out and retrieving line. It com-
pares the line footage to a clock in order
to judge speeds, and it makes allowance
for the increased diameter of the spool
as line wraps around it. In order for the
reel 10 judge how cuickly the diameter

| increases, you have to program in the

thickness of the line you're using. In
return, the computer also will tell you
how much line was out when a fish was
hooked and how rmuch line you have left
after an unexpected breakoff.

Reel materials

Other reel news concerns new mate-
rials applications. Add graphite or com-
posite (graphite/titanium has the high-
est strength-to-weight ratio) fibers to
plastic, and you drastically reduce reel
structure complexity and weight and
still hawve a stronger, non-corrodible
product. And, because they are injec-
tion melded, the cost of graphite reels
has dropped to the level of older con-
ventional reels that were more time-
consuming to produce.

Another new space-age materials ap-
plication for rods is Shimano's use of
titanium in the drag system of its Triton
Series big-game reels. The drag wash-
ars are made from a composite cloth
containing titanium microparticles sus-
pended in a nonresinous matrix. These
washers allow the drag system to cope
with tremendous drag heat. The titani-
um, in addition to being noncorrosive in
salt water, can shrug off sizzling tem-
peratures of up to 2,000° F.

Another neat design feature is the
built-in cooling fins on the water shield
covering the drag, which radiates heat
1o matching fins in the one-piece frame.

Browning Mitchell has added a new
wrinkle with its Turbo Mag system,
which gives you magnetic braking with-
out sacrificing casting distance. The
reel uses a small air turbine with mul-
tiblades. During the cast, the fast spin-
ning spool and turbine pulls a circular
rotor disc away from the braking mag-
nets, allowing the spool to spin freely.
But, as the spool slows down, the
blades shift the circular disc sideways,
closer to the magnets, braking the spool
where backlash most ofton ocecurs.

And, if all this doesn't get you
warmed up to the new tackle technol-
ogy, how about the Hand-L-Warmer 12-
volt battery-operated rod handle warm-
er? The unit takes about 30 seconds for
initial warmup and has a low power
drain. So, if you don't get that big one to
WAarm your spirits, at least all of you
won’t be cold. ™
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YESTERDAY'S DREAM CARS

{Continved from page 95!

spotted them from helicopters! The un-
crushed cars supposedly included some
experimental two-seater Cadillacs, the
eriginal 1953 Motorama Corvette, 1954
Waldorf Nomad, the 19556 Motorama
Chevrolet Biscayne, plus a handful of
other show and idea cars that somehow
managed to escape their intended fate.
It's certainly true that once in a while a
dream car that's long been assumed
destroyed does turn up.

In the mid-"70s, for example, | heard
from a friend at Ford that the original

served as design studies leading up to
the first production 1967 Firebird. Both
had fiberglass bodies. One XP-B833 was
fitted with Pontiac's sohc Six, the other
with a 350-cu. in. V8. These cars were
originally destined to be scrapped, but
Pontiac’'s then-assistant chief engineer,
William T. Collins Jr, felt such an
emotional attachment to them that he
managed to rescue the pair.

When they were later threatened
again, Collins offered to buy the V8
roadster, and another Pontiac employee
purchased its six-cylinder cousin. Both
men still own the cars today, but only
with the restriction that they never

Two GM Motorama show cars stacked up In the Warhoops wrecking yard In Michigan,

Contrary to standing orders they were not destroyed, and there’s enough left to restore,

Mercury XM Turnpike Cruiser from the
'‘60s had been discovered rusting guiet-
ly in an Ohio bodyshop. That car was
later purchased by an enthusiast in
Southern California and is now under-
going restoration.

One of the original Waldorf Nomads,
which looked like a cross between a
production 1954 Corvette and the ‘55
Chevy Nomad station wagon, has long
been rumored to be hidden in a ware-
house somewhere along the coast of
Southern California. Many people have
searched for it, but no one’s found it.

The 1953-'54 Pontiac Parisienne Mo-
torama coupe de ville, though, turned
up in 1982 and is presently being
restored in a New Jersey shop. Two
Ponriac X-400s, a 1960 and 18963-'64
model, came to light recently, one in the
Chicago area and the second in Tucson.
These are supercharged, drag-race-ori-
ented convertibles. They were original-
ly modified at the behest of the Latham
Supercharger Company and former GM
Design Staff Vice President William L.
Mitchell. Mitchell, I hear, still drives
another such car, the Pegasus, a low-
ered and highly customized 1971 Fire-
bird powered by a 4.5 liter Farrari V12,

Before we leave Pontiacs, I'd like to
mention the two XP-833 roadsters that
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drive the roadsters on public streets.

Why? “It's really a legal policy,”
Collins told me recently. “These aren’t
fully developed cars, so the company's
exposure to a liability suit would be
pretty high." Many dream cars had no
engines or running gear, 5o the crush-
‘em edict was used merely to save the
automakers the expense of storing
them. Others that did have engines and
did mun were considered to be potential
lawsuit hazards, and that is why so
many dream cars went to the crusher.

But some didn’t. Two large reposi-
tories now exist: the Alfred P. Sloan Jr.
Museum in Flint, Mich., where GM
donated ex-Motorama cars, and the
garage of the GM Design Staff. Among
the surviving cars in Flint are Harley
Earl's 1830 ¥Y-Job, his LeSabre, Charles
Chayne's Motorama Buick XP-300, the
Buick Wildecat 11, two Bill Mitchell cus-
tom Rivieras, the 1956 Centurion, the
bubble-roofed 19589 Cadillac Cyclone
and the Corvair Super Spyder.

Those at GM Design Staff include the
Corvair Monza GT, the Monza 53, Sebr-
ing Spyder 11, the Corvette Manta Ray,
Mako Shark I, the XP-87 Stingray racer
and the mid-engined 1877 Aerovettie.

Other GM dream cars with known

{Please turn to page 180}
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BUILD YOUR OWN GRANDFATHER CLOCK
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(Continued from pacga [ 78)

whereabouts include the 1953 Cadillac
LeMans, currently owned by a Los
Angeles auto dealer, the rear-engined
1964 Corvette XP-819 experimental
that went up for sale in lllinois recently
(asking price: $75,000); and the SR-2
Duntov Corvette race car, purchased by
an enthusiast in Florida,

Dream car mishaps

Ford dream cars are a little harder to
find nowadays, partly because they
were plagued with terrible luck. One
Ford show car sank with the Andrea
Doria in 1856, Another rolled down a
ramp and totaled iself A third—a
stainless-steel Lincoln convertible—got
crushed by a falling tree. However,
among the surviving Fords is the 1962-
'63 Mustang [. Troutman-Bames in Los
Angeles built two versions of the Mus-
tang I sport two-seater, both with a
midship V4 engine, steel-tube frame,
alloy body and movable pedals. Thesa
cars weighed a mere 1,500 pounds.

One Mustang | is in the Henry Ford
Museum in Dearborn. This museum
also owns one other FoMoCo dream car,

| the 1953 Lincoln X-100, whose design
| led w the 1861 Thunderbird. | hear the

X-100 is in pretty rough shape, though,

| so it's not on display.

Of Chrysler dream jobs, relatively
few survive. The K-310 has been a holy
grail for years. Its successor, the 1953
Chrysler d’Elegance, lent its lines in
downsized form to the first VW Kar-

| mann-Ghia, so it's been cloned

A very similar show car, the Chrysler
Ghia G5-1 was reproduced for a total
run of 400 cars, all of them distributed

| from Paris. Some still survive in Europe

and the Arab states. MoPar's 18556
Falcon lives, as does the 18957 Darv
Diablo, but the MNorseman plus four
other Chrysler show cars went down
with the Ford on the Andrea Doria

I was fortunate enough to have had
the privilege of actually driving two of
Detroit's dream cars. | vividly remem-
ber tooling around Los Angeles in a
Chrysler gas-turbine experimental car
in 1864. This was one of 50 built before
they crushed all but four of them. And
then, around 1870, | got a chance to
drive ona of American Motor's mid-
engined AMMX/3s. This took place at
Michigan International Speedway. Dick
Teague, who recently retired as AMC's
design vice president, owns two of the
five AMX/3s built (body by Bizzarini).
There are, in fact, several surviving
AMC dream cars, including a 1977
minivan (way ahead of its time) and the
1966 Project IV AMX with rumbleseat.

You might know the whereabouts of
some dream cars that | haven't yet
heard of. If you have, drop us a line. PM™
180
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SPECIAL EFFECTS
{Continued from page 87)

age, or image sharpness, and can pro-
duce some pleasing effects.

The basic (or No. 1) diffusion filter
gives a slight soft-focus effect, particu-
larly good in portraits where softness
enhances the image while reducing
skin blemishes. A No. 2 diffusion filter
provides heavier diffusion for an ovarall
dreamlike or fantasy effect. The heawi-
est of the diffusion filters, called foggi-
lizers, create fog-like effects that can
enhance portraits and scenic shots. In
spot diffusers, the center is punched out
or perforated to allow a soft-focus back-
ground while leaving the central image
or subject in sharp focus.

With diffusion filters, larger lens ap-
ertures will increase the soft focus ef-

FILTER HOLDER

Marumi's V-I motorized filter container can
Impart smooth rotation for filter elements.

fect. while smaller apertures serve to
minimize or counterract it.

Graduated color filters

Graduated color filters, another en-
hancement accessory, help compensate
for exposure variations in a single pic-
ture—for example, a bright sky and
dark foreground, or vice versa. They
can also create color-enhancement ef-
fects: A normal daylight scene can be
convartad to a sunrise or sunset scene

LENS-MOUNTED |

Go ahead! Really get organized . . .once and for all
WORKsSHOPS® heavy duty bins are perfect for
organizing everything from nuts and bolts 1o batteries
and switches. You can stack 'em up on the bench or
migunt them on a wall (we offer hanging brackets in
our catalog)

Why are we selfling these bins at such an unbelievable
low price? Because we've found if we can get some-
one o buy from us just once, odds are good that
they'll get “hooked" on our unique line of ols and

i
N
SHIPPING AND HANDLING CHARGES

|10 Orher Amountis: Snipging & Handting la:
§ 835 5
% 500510 1.0
51000320 5285
524 09550 $380
ovar §50 B of sales orice

by using pink or violet graduated filters. | -

Always place the color segment of the

filter in the area of the image where it

will be most effactive.

Multicolor filters

Multicolor (bicolor and tricolor) filters
are solely for “trick” or exaggerated
color effects. When properly applied,
they can be visually stimulating. Bicolor
filters are half one color, half anather.
Tricolor filters are composed of three
thirds, each a different hue. Multicolor
filters are most effective with lighter or
brightly lit scenes. The larger the lens
aperture used, the more gradual the
transition between the color segments,

Multi-image lenses
These “trick’” lenses are capable of
{Fipase tum to page 186}
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popular
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hardwara, . .all at super ow prices! And we'll have him
a5 a customer for years o come.
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Just complete the order cand below. We'l ship your bins

—— = 1500items. . fasteners
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Rick Clunn. Three-time winner of bass fishing’s
Superbowl, the BASS Masters Classic. Finished
the '84 Classic with a 75-pound catch, breaking
his old record. Fast becoming a legend on

the bass tournament trail.

“The key thing is finding the right spot. And beating everyone there,” advises
Rick. That's why, when it comes to the power at the business end of his boat, Rick
bets his livelihood on another bass fishing legend.




Rick's latest Mercury® is the awe-
inspiring Black Max® 150XR2. The XR
is for Extra Response. Tech talk for it-goes-
like-a-son-of-a-gun

The 150XR2 features a louvered

cowling for improved breathing, Oil pre-injection. Unmatched fuel economy. And
the flat-out performance of a rocketsled. It really screams,” savs Rick. To him the
150XR2 is the shortest distance between two lunkers

Rick Clunn rides with a legend. And he's not alone. Because to the majority
of bass pros, it's never been a question of which outhoard. Only a question
of which Merc.

Vi al =
OUTBOARDS

AARRRRRRAY




How your spare tlme can get ynu ihe
home you want at a price you can afford!

Why wait? Your spare time can be worth $1.000's toward a new home. Here's how:
Curtis will design and frame your home, provide all finishing materials with step-by-
step guidance. You handle the finishing ... either do-it-yourself or subcaontract.

THE LE ® Special credit arrangements for qualitied buyers
nFF'n‘Hn:.'g ® Your lot may not have to be lully paid for.
w:‘:‘,gun u Build from our plans, your plans or the best of both,
H‘n"‘E B High gquality comstruction and materials.
Send Cou “'T"‘ld-:ﬂ’ your FREE Homes '.‘.'.aulng------

Call for a mE Catalog. | CuRTIS HOMES, DEPT. PM-

There's a representalive near youl +I Fiond soc Soi. Winnaspols, MM S5628

Call Toll Free: 1-800-228-2323 |

or 612-542-4300 fvame ) .

l Agoress —
P i
ﬁl _Em-lsl.m‘hmm

1612} 542-4200
Cusiom bt on pour fod.

iep p to DC wlth a . H
I.mcoln AC/DC Arc Welder

Big brother to the Lincoln AC-225- 8, It's the ideal welding tool for do-it-yourself
fabricating, maintenance, farm repair and construction, piping, and hardsurfacing.

And, it's great where DC works best: where high quality is required, for all-
position welding, and sheet metal welding where a smooth arc is essential. Plus, it's
ideal with stainless, low-hydrogen, non-ferrous, and many other electrodes.

The Lincoln AC / DC gives you a choice of DC or AC and runs on single phase
230-volt power. Standard features include input plug and receptacle, electrode holder,
work clamp, and cables.

® Ask for a FREE Weldor's Guide complete with illustrated
instructions and tips for better AC /DC welding.

For your copy, write: The Lincoln Electric Company,
Cleveland, Ohio 44117,

Tha power in welding since 1895.
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TIRE DESIGN
{Continued from page 98)

neers say that new compounds help
extend wear and still allow for better
rolling resistance than the WR-12.

Firastone used & computer noise
treatment simulator to determine the
noise levels of the tire befora bringing it
to market. It will be the company's
mainline all-season passenger tire for
the next few years.

BFGoodrich

Goodrich’'s Comp T/A tire is the first
V-rated tire built in America. The Comp
T/A has a rayon carcass. BFG engineers
gay it's more forgiving of heat than
polyester, The tire also uses a folded
fiberglass belt with two nylon overlays.
There is no steel in the Comp T/A
except in the bead area. The fiberglass
belt is laid in at a 20° angle for extra
stiffness. An average highway radial
has belts laid in at about 25° for a soft
ride, with adequate handling.

The Comp T/A uses a high void-to-
rubber ratio (big gaps to let the water

| escape) in its tread area for wet-weath-

er traction, but maintains a wide-basad,
stiff block tread pattern for excellent
handling characteristics.

Goodyear

It's the largest rubber company in the
world, and it pioneered the all-season
tire with the Tiempo in 1877, followed
by the Arriva in 1980. Goodyear's lat-
est, the Vector, is certainly the bench-
mark by which other all-season radials
will be judged in the future.

Goodyesar engineers, well aware of
the rapid shoulder wear in early all-
season designs, came up with a dual
steel balt in the Vector with a reduced
step-off for reduced shoulder wear. Ina
radial tire, the bottom belt is always
wider than the top belt. The overlap in
width between the belts is called the
“step-off.” The closer both belts can be
in width, the less flexing there is, and
flexing causes shoulder wear,

In the past, wider step-offs have been
used because the tighter tolerances
needed to match belt widths could not
be met. Goodyear says that its latest
plants have the technology to produce
tires with low step-offs.

In tackling the challenge of produc-
ing an all-season tire with high mileage,
low noise vibration and high traction,
Goodyear engineers used a computer to
design an aggressive open shoulder
area for reduced hydroplaning in wet
weather and increased snow traction
and high-speed stability. The elements
of the tread also provide high lateral
stiffness but low circumferential stiff-
ness for increased treadwear, plus ride
comfort and snow and ice traction. The
Vector could be the first 100,000-mile
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tire—with proper maintenance.

As with all-season tires, Goodyear is
very serious about performance tires,
and has a whole line of Eagles that are
designed for different high-perfor-
mance applications. The Eagle VRS0
features a unidirectional tread pattern.
This means the tire must be mounted so
the tread always travels in the same
direction. The ure was designed in
close cooperation with General Motors
for use on the 1984 Corvette. That tire,
a P225/50VR16, when mounted on 9.5-
in. wheels, pulled over 1g on the GM
skidpad. By comparison, when you go
around a street comer in your family
car, your tires are developing about .2
to .3g. One full g is simply tremendous
grip in a corner.

The Eagle VRS0 is constructed of a
polyester carcass and two steel belts
with two nylon overlay belts. The nylon
tends to contract and hold its shape
when it gets warm, and serves as an
excellent shell to keep the internal steel
belts and polyester carcass from mov-
ing during high-speed operations. This
cuts down friction and, therefore, heat
buildup. Most HR- and VR-rated tires
have nylon overlays or wraparounds.

The Goodyear VRS0 is V-rated,
which is the highest speed rating a tire
can earn. It's an extreme high-perfor-
mance tire for extreme high-perfor-
mance cars. It's very wide and low and
probably won't even fit on your car.
Still, the VR50 has features that proba-
bly will be on normal passenger car
tires in the near future.

Goodyear and Firelli have been work-
ing jointly on run-flat tire designs.
They've come up with a wheel that
helps lock on a tire when it is suddenly
deflated, allowing the car owner to
safely drive to a repair facility even on a
flat. The asymmetric rim has a modified
safety hump on an otherwise standard
wheel. The hump forces the bead to
stay in place, and not slide out of
position. This system can use standard
tires and doesn’t require any modifica-
tions in mounting equipment.

Michelin

About the same time Goodyear was
introducing its Vector tire to the U.5.
replacement market, Michelin Tire
Corp. debuted its new all-season tire for
domestic cars—the XA4 Michelin
boasts that the tire will provide excep-
tional traction with tread life expectan-
¢y up to 60,000 miles.

To build the XA4, Michelin used
segmented molds that ensure a high
degree of tire uniformity and round-
ness, The tire comes out of the mold in
virtually the same shape it will have
when it is mounted on a wheel and in-
flated to the recommended air pressure.
The tire boasts 25 percent less rolling

(Please turn to page 186)
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PERT PER ANCE al lop speed. |'m moving 1o Bigger guarfers.”™
® BUSINESS-BUILDING HELP _PRE

enable you to get your share of this always-
profitable business. Hundreds we've trained
are doing it. So can YOU.

MAIL COUPON to discover how Locksmith-
ing can keep the extra money coming in dur-
ing spare time—or in your own full-time
business. deal for retirement—good jobs, too,

INSTITUTE, 10646 Finid Bidg,
Kansas City, Mo, 64111

MAIL THIS COUPDN « MO SALESMAN WILL CALL

FOLEVHELSW INSTITUTE, |0646 Field Bldg.
Kansas City, Mo. 64111
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Paaiaae Ahip 1o s by febum med icorcie choss

I7) MAEATYN wOMEL
Trews B0 1o M n

4 400 t% & Two Siory [esigre & 55 95
2 2450 One Shory Dassyr Over 2000 50 M1 & §3.95
a 350 One Story Dengns Under 2000 S50 FL @ 54.95
dl 205 Wi Lesel Desgns i $3.95
5 221 Wacahon temes i §4.28
ﬁ Compiate Coliactan @ §74 96 isaving §8 10)

. Hame

= Address

I;i City

© Slate Zip
:ugﬁ‘:rml:.l.ﬂdlp i
Chez anciosed ho B

Home Planners, inc.. 20 Cadar 51. North
Kitcnanar, Ont. NJH 2W8

185




TIRE DESIGN
(Continwed from page [85)

resistance than other Michelin tires.
Michelin entered the high-perfor-
mance segment of the domestic mar-
ketplace with its Sport XGT radial tire.
Looking very much like the familiar
TRX tire, the XGT has proven excep-
tional in wet-weather handling. To
gain this type of higher performance
in the wet, Michelin engineers used
longitudinal grooves and an open-
block tread coupled with open shoul-
der areas that allow rapid water dis-
placement to combat hydroplaning.
Michelin and Dunlop have been
jointly working on yet another kind of
run-flat design that requires a differ-
ent type of tire and wheal to get the
job done. The wheel has a low-flanged
rim with extra grooves in the bead
area. The matching tire has extended
ridges that lock into the groove. A
deflated tire stays seated in the
groove, and cannot be dislodged.

Other companies

As 8 way to get the bast possible
performance from a tire, dual-tread
designs have worked quite well. Yoko-
hama's AD08 performance tire and
the Pirelli P77 all-season are two tires
that perform exactly as designed.

The Pirelli P77 almost looks like two

SPECIAL EFFECTS

{Continued from page 181)

producing three or more repetitive im-
ages on a single video frame. They
usually come installed in revelving
holders or adapters that allow you to
shift or place the multiple images wher-
avar you'd like.

The lenses actually are cut in varying
faceis. Some lenses that are on the
market have prismatic facets that can
create up to six multiple-image patterns
positioned around a central focal image.
Rotating the multi-image lens allows
image positioning as desired. Multi-
image lenses obtain their best effects
with normal focal length lenses.

Starburst filters

Cross-screen filters, better known as
"grar filters,” create an eye-catching
star-like effect. By means of an en-
graved screen surface, the star filter
causes the light source to flare out along
the grid lines. The stronger and
brighter the light source, the more
prominent and exaggerated the flaring.

Star filters come in four-point, six-
point and eight-point versions. Star fil-
ter elements can also be used in combi-
nation, for added effect, Starbursts are
most dramatic when used against black
or dark-colored backgrounds, They cre-
ate their most novel effects with night
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separate tires joined together at the
middle by a solid center ring. Internal-
ly, the tire has a nylon casing with two
steel belts. The real difference be-
tween this tire and others, though, is
its tread design. On the cuter half of
the tire are solid tread blocks with
narrow spaces between them. This
type of tread works well in wet and
dry handling. However, the inside
portion of the tread uses open blocks
and wide spacing with a softer com-
pound for ice and snow traction.

With the dual-tread design and dual
rubber compounding, each side of the
tire can be designed with a single
purposa in mind, eliminating the com-
promises that usually are necessary in
the construction of a tire. When com-
bined, the two sides work wall in
balancing out the total characteristics
desired in the tire.

Yokohama's approach was to make
the outer portion of the AQO8 as close
to & race-tire configuration as possi-
ble, while designing the inner three-
fourths of the tire in the same way as
other performance tires. In dry condi-
tions the outer tread, which does most
of the work in hard cornering, has very
little squirm and excellent grip. In the
wet, the wide grooves on the inner
portion of the tread dissipate water
and allow for good drainage and sta-
bility.

Another very new performance tire
concept has its origins in Europe.
Swiss enginear Jarry Juhan has devel-
oped a twin-tire concept that Good-
year has built for him. Imagine two
motorcycle tires mounted side-by-side
and then stuffed into a wheel well of
your car.

The large void area in what would
normally be the center of a single tire
alds wet-weather handling since it
serves as the perfect channel to let
water escape.

The void does create a numb, non-
salf-centering feel in steering, though,
because a center rib helps a tire center
itsalf. The concept has certainly ap-
pealed to Goodyear, as it has produced
some of the twin tires with its own
Eagle GT tread pattern.

Another advantage of the design is
that one of the tires can go flat and the
other one will stay inflated, eliminat-
ing the need for the spare.

Lifetime tread compound

Lastly, we should mention William
Peters and his miracle tread com-
pound which, he claims. will yield
nearly indestructible tires. Before dis-
missing Peters as another crackpot
inventor, you should know that the
U.5. Army has faith enough to have
granted him $189,000 to further in-
vestigate and test the compound. PM

scenes containing point light sources,
and with reflecting glassware, jewelry,
and incandescent light—especially can-
dlelight. Shooting at large, intense light
sources (such as the sun) through star
grids is not recommended with tube-
pickup cameras because the pickup
tube may be damaged sariously. The
same recommendation applies to rain-
bow filters. If your camera uses a solid-
state pickup, you're safe.

Rainbow filters

Rainbow filters—or diffraction grat-
ings—break up rays of light o creare
multicolored flares when aimed at con-
centrated light sources.

Diffraction filters fall into five general
cateqgories. Linear rainbow filters pro-
duce repetitive, single-direction light
patierns along a straight plane. Radial
filters produce flares in spoke-like pat-
terms around a concentrated light
source. Circular gratings allow rings of
color to surround the light source. Rain-
bow filters cause a light source to break
into surrounding multicolored star-
bursts; some have a clear center portion
for producing softer effects. Nebular
gratings create streaked effects, with a
splash emanating from the light source
and graduating to a circular pattemn.
More pronounced radical effects may
be obtained if the nebula grating is
rotated during videotaping.

Diffraction filters produce their pre-
dominant effects best when large lens
(iris) apertures are used. Overall inten-
sity (thus the “effect”) diminishes as
the lans is stopped down.

Adding movement

By rotating a rainbow-type filter in its
Ccasing, you can impart movement to
heighten the imagery of your videocam-
era production. This is also true of
starburst, multi-image and polarizing
fitters. Although the filters can be rotat-
ed by hand, you might find that opera-
tion is sporadic and not smoothly con-
trolled when done manually. A solution
to this problem s the motorized filter-
element container recently introduced
by Marumi.

This lens-mounted device, the Mar-
umni V-1, lets you rotate the inserted
fiker elements independently of the
videocamera's lens. You can rotate the
filters continuously or at intervals, in
either direction and at variable speeds.
A separate, battery-powered unit will
allow you to control the movement with
one hand.

The Marumi V-1 costs less than $100,
accepts all Marumi filters and can be
adapted to handle other brands. It will
attach to most videocameras as is, or
can be secured with adapter rings
readily available at photo and video
stores. ™
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BUILD A TILE-TOP COFFEE TABLE (Continued from page 101)

From an

industry-leading,

and the top edges of the sides. Set the
tiles in place, maintaining equal spac-
ing between each tile. When the adhe-
sive has set, grout the tile joints, and
when they are dry apply a silicone
sealer to keep the grout from absorbing
dirt and stains.

Miter the corners of the */s-in.-thick
filler strips, then glue and nail them to
the sides, flush with the top edge, using
44 finishing nails. Then, miter the cove
molding pieces and glue and nail these
pleces to the filler strip using 44 finish-
ing nails.

Finally, cut %+ * 'Ys-in. rabbets along
the bottom inside edges of all the top
panal molding pieces, and mitar tha
comars. Glue and clamp in place, flush
with the cutside edge of the cove mold-

Cut base pleces from Y-in. exterior phy-
wood. Notch corners of lower plece for legs,
and secure both with glue and screws.

Set tiies In adhesive beginning at one cor-
ner, and following marks, Tap with
maliet to achleve a u flat surface.

After adheshve sets apply grout, working It
Into each joint. Wipe away excess and
smooth jolnts with a flat, aimost dry sponge.

POPULAR MECHANICS ® AFRIL 1985

Clear .lw:i.ly excess adhesive from outside
a chisel or

top moiding will

gov't-approved
manufacturer

Build
Hydraulic

|

|

|

|
inders | |
|

|

ing. When the glue has dried, sand the
antire table, first with 120- then 220-
grit sandpaper.

We finished our table with one coat of
Minwax cherry oil stain and a second
coat of dark walnut.

Antique look

Next, we applied Minwax platinum
stain to give the whole piece an antique
look, followed by two coats of satin-
finish polyurethane, sanding lightly be-
twean coats.

Fill all the exposed nail holes with a
color-matched wax stick, and after al-
lowing the finish to cure for a few days,
apply a very fine bead of transparent
caulk to the joint between the panel
molding and the tile.

o For your own use, or as an
exciting business
opportunity

» Complete plans.. materials
list, machining blueprints
and assembly drawings...
proven industrial design

= Popular size...24" stroke,
4" bore, 2%a" dia. rod, 2"
NPT ports, double-acting,
high pressure .

s Common usage...log oM
splitters, industrial
machinery and equip-
ment, construction
equipment, mobile
lift, etc.

» Excellent opportunity for
existing machine shop or
do-it-yourselfer

= [(ther cylinder sizas
available in complete plan
packages upon request

ORDER YOUR PLANS
PACKAGE TODAY!

$0495

Plus $1.50 for shepping and handiing

knife so that
flat on tlles.

8445 Sunset Road
Minneapolis, MN 55432
Phone 1-612-780-2550

ENCLOSE CHECK OR MONEY ORDER
T rTrryrIrrIrIrrrr

=l
i linder City 8445 Sunset Road, [
B Minneapolis, MN 55432 []
l Mame l
I Company Name e l
: . Address l
J . City State_____ 7.4 [}
i
[
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RAY BAN SUNGLASSES
AT DISCOUNT PRICES

Direct from U.S. Optics™, Ray Ban®™ Sunglasses by Bausch & Lomb at Super Saving Prices are yours because
we are an authorized national distributor and have passed our savings on to you. Ray Ban® Sunglasses feature
G-15, dark grey lenses or Super Changeable lenses which darken outdoors and lighten indoors.

If you find a better price within 30 days of purchase, show us the ad and we'll refund the difference.

THE AVIATOR LARGE THE AVIATOR LARGE Il
The tamous original Air Force sungliss Like Ayiaioe Lange styln, with farger lensas
G5 Lenses G-15 Lenses

T§29.95 $34.95
Sugesied Fuggested
Pieftmt 34500 Mo 850 00

Godd Metal Frames, Gioad Matal Framas.

THE WAYFARER

$29.95
Rl $3995
G-15 lenses.

Toriose Style r2052 $T0.95. 7 pairs ko $#55.00
Biack 2008 2085 2 para o $55.00.

Shyhe #0205 §29.95. 2 pairs for $57.00, Sryia r2646 $34.96. 2 pacs fod $A5.00.
Bilack Medal Frames Biack Matal Frames.
Slyle 20T 52995 2 pairs for §5T.000 Style «2EI 534,96, 2 pairs for $65.00.
Super Changeabie Lenses Super Changeatle Lonses
$39.95 54495
Suggested Sug?oﬂd
Fledail 85800 Featail $63.00
Cipdd Matai Frames Goid Metal Frames.
Style #8675 $39.95. 2 paurs for FTS.00. Sryla #9864 544,95 's’fﬂlbr“m
Black Metal Frames Biack Matal Frames
Seyhe S8E 538,95 2 pairs for §TE.00. Style /865 S44.85. 2 pasrs lor SA5.00.
THE OUTDOORSMAN THE SHOOTING GLASSES
G-15 Lenses G-15 Lenses

$3585
-
Supgesied Ratail $5600 Suggested Fatal SE0.00
Giokd Matal Framas. Gl Manal Frames
Style 0218 $I5.95. 2 pairs for SET.00. Sryle #0113 $39.96. 2 pairs for §T8.00.
Black Mozl Framas Black Matal Framas.
Siyter #2500 $35.95. 2 pairs for $67.00. Style #2017 £39.95. 2 pairs for S7TE.00.
Super Changesbie Lenses Super Changeable Lenses

$4995
Suggasied
Retail $58.00
Gaoid Matal Framas.
Style #9676 $49095. 2 pairs lor §95.00,
Biack Metal Frames.
Style /9856 §49.95. 2 pairs lor $R5.00. Siyle ATTD 35185 2 pairs lor $103.00.

Ambermatic Lenses Arndeprmatic Lsnaes

$54.95 )
__mm/ \&;ﬁ’%’c‘.’g

Gk Matal Frames.

Giodd Meriad Framas
Shyle /536 §54.95. 2 pairs jor $905.00. Style SDETE §50.85. 2 panrs lor §112.000

GLACIER GLASSES
Rugged glass, leathar sxde shialds, flexible black nylon
frame wraparownd lemples plus can'|-lose neck cord

Suggesind Purtail S46 50

Biack Frames, Gray Full Miroreg Lenses
Styte =125 §31.95. 2 pairs for $59,00,

Utra-modiosn dasign has ong-peacs
shatherprood pelycarbonate lang n an
1Atra-bgh comemparary rame

Gold Frames

54395
B

Retail 5800

Girey Lenges, Shyle rEJ7T5 340,85, 2 Tor 38500,
Baowwn Lendes, Styte ri3T6 $49.98. 2 pairs for B5.00.

Bilack Frames

$44.95

k=Tl

Fiatail $5000

Sugee

EFB'f Lansea, Style A 384 §44.95. 2 pairs for $85.00,
Bévwai Lindad. Shda 1380 544 85, 2 pairs lof 0500,

USE ORDER FORM
AT RIGHT sl



U.S. OPTICS SUNGLASSES

AT FACTORY PRICES

Meatal Frame Sunglasses Featurs * Impact resistant lenses * Handerafted * Polished glass lenses

* Hardened metal hml .

Flignt Glasses
Foatures nses thal darken ouldoors

Style # 1A Only | Style #5A Only| Style #9A
b $14.9 v $14.9 t’ AN Hma
mmm&m—-

(RS B MO AL G

Biachk Ma1al Frames mhmumrn&nmmumm

The Thin and durabia black matal fremes mhimwhann. sy probably cost you over 2000

Spons-graphic on biack mstal frama AnEIOn IBAROROD Sy lared, Sipacity goid or sitvee tramas. & 520.00 vaius
A 525,00 vy onky 54l 06 2 palrs Sor E20.00. A B25.00 valuse oriy 51455 2 palrs for $20.00. iy 5795 2 paile for $14.000
Style #2A Only | Style #6A Only | Style # 10A 0
51489 iﬂ.ﬂz Hr;g

Girwy Mirror Lans Glasaes

Giced rarmes, flemille CabMe bavn peas
A 530,00 valwe only §14.85. 2 pairs for §28.00.

Do Irame, Secible calble pmples
Lansas darken oubdoons, change back 1o lighiier s indoong
A 53000 vahes ondy 31495 T paine for 320.00.

Gilgrn-Fros Polerued Lsnses arvd changs back 1o lighter s mdoor Avintor Tewrdrop Flight Glasses
Dwilkimoi il irasma. classic shaps & §30.00 valuw only 51495 Specty goit or sir frame. A $3000 wlus Fleminie cabie mmypes. goid frames.
2 pairs for JED0. oply 1455 3 pairs for $28.00. A 52000 value oy 205 2 pairs for F18.00.
Style #3A 0 Style #7A Only| Style #11A Oni
5 514!:! v $14. ty $9.9
Chsnge-A-Matic Avigtor Glieies

‘Bandard Avisor Glasses
Tragitional sems, poid frarmes.
A S2000 value onty $3.95. 2 pairs for S18.00.

Style #4A

Onl
$9.9

Girary mireonid berviss, Black rames.
A& 53000 vahes ordy §9.52. 2 paim for $18.00.

Style #8A Onl

$14.9

Change-A-Matic
(Gl femmed, INadicnal stams

Lenses darkan ouldioom, change back 1o lighter iris mdoors
A 53000 walue only §14 95 2 palr for $28.000

Style # 12A Onl

5149

U.S. Optics™ Sunglasses

1|

To order your U.S. Optics™ or Ray Ban® sunglasses, send check or money order to

u.s.

Optics™, Dept. 756, P.O. Box 724808, Atlanta, Georgia, 30339. Credit card cus-

Add Posfags Handing ond nswonce 5100 per por §
Todal 4

FREE case with each pair.

Siyle # Oty. |FrameColor| Price | tomers please fillin Card # and Exp. date. FREE—Ilimited time only—deluxe velour-
lined case with each pair of glasses ordered (a $3.00 value). Dealer inquiries invited.
Credit card orders may call Toll Free 1-B00-258-8855.
Georgia residents call 1-404-422-0938,

i Visa ﬂr_ﬁﬁs-fer-bhurgef Exp. Date
Ray Ban® Sunglasses

Address
City State Zip

NOTICE: Don't be fooled by cheap Imitations. Our U.S. Optics™glasses are

made exclusively for U.S. Optics.™ To make sure you
and It not completely satisfied return for refund within

30 day guarantee.

f the best, order now
days. No Non-sense
Cognight 1985, LIS Optice™




Planer Molder Saw

Power
Faad

'rom.s / ‘

- A
"r_F _.:I L ‘I:r
Hew you cam uee this ONE power-feed shop ta turng
rough lumber inte moldings, trim, flooring, furniture
—ALL popular patterns. RIP.PLANE-MOLD | s8pa-|

uly or all at once with a single motor. Low GCost|
... You cam own this power tool for only $50 down. |

FOR |
30-Day FREE Trial! gxdme Mrers |

NO OBLIGATION-MNO SALESMAN WILL CALL|

RUSH COUPON  FOLEv-BELSAWCD. |
TODAY! Q. _ Xwsss v u sy

D-1-Y BARBEQUE! il South-
efm slyle—Easy o follow plans help
-,--:u bBulld this BBEY for under 535
Cook for 0 crowd—35 hamburgers,
&0 hot cﬂ-qq enven & whola pigl Start

with @ 55 pol. drum—all bolled con-
struction—mno welding. For detailed
plans, send 54 30 to Lynne Poclific
Comp., PO. Box 589, Tacoma, WA

FE401

‘". il

Turn Logs Into

Bandsaw Mill
-

. Fﬂm B b1 | Lumber — And Cash
: . BE| Kansas City, Mo. 64111 : Portabla = Precise
i0 YES Pleaze send me complete facts about § Accurately

] PLANER - MOLDER — SAW and 1 cuts a log

] details about 30-day trial offer ] 30" dia. X 16" long
i i -

IHlmr - i : . s '.

: Address : s 1

] Bl

3 City = =

Is the hardest part of cutting |
your fawn starting the engine?

Start power equipment
with SPIN START™ and end
the frustration and strain of
Starter cord pulling forever!

88.1821.00ppd.

55- zufmm

SPIMN START* anables engines io be started with a
38" drill electrically. Each kil confains all the
required parts with lully lustrated instructions o
converl your engine 1o an alectric-siart

= Blarl sluggtah, cold. run-down, and even flooded
engines guickly and effortiessly

= Parlect lor people with haaith problems. who may
have dilficully pufling startar cords

» s 58 & back-up for batiery-slart angines

= Starting cord mechanism remains fully funelional

« Eapecially handy lor squipment that |s hard stari-
ing dwe 1o infrequent use L. tilers, sdpers, elc

Madel 55-1 lila all Briggs & Stratton, Lawn-Boy, and
Tecumseh (Sears) engines equipped with & verti-
cal-pull starting oord mechanism as shown

Model 55-2 fits Beiggs & Stratton angines anly, both
horizantal and vertical shall, equipped with & side-
pull slarting cord mechaniam as shown

FULL MOMEY BACK GUARANTEE

To grder, send check or monay onder lo:
SPIN START, 10802 E. 24 HWY, DEPT. A
BOX BEAA, INDEPENDENCE, MO 84054
| MO ressdents add sales lax: (33-1 §1.08F 155-2 .27}
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= Detailed partern — and we provide the
air cleaner, oil conler and air hosn 510
s Compleved fractortrailler models
we'll even add vour company logo $3M0
Build them as pifts; or for proftable wle, These
increditdy detailed replicas are 329 long, % wide
and 7" high, Paiterns are available lor cab-over or
tt‘lﬂ\ﬂ'ﬂrlmt tractors. with livestock trailer standard
“——= unless you request one of
our other trasler patterns.

= |
5‘:% Al l.lnj-rl: s are shipped

ﬂ pre-pai
Write: McLoud 'I-'H.'N:nd Products Ca,
Depr, PM-B

P[] I.'l-u:i bﬂ';l‘
MeLoud, OK 74831
Specify cith and trailer model. No COD arders.

'Emergency Fan Belt

t u
R o
= Fits All Cars
« Easy & Quick To Instail
e No Tools Needed

I
A Digaan [an bed causes By el B @y rossd g o |
COmmube ard Can Fuin youws DEEnS unkess you Rave I |
Bull Ring Emaerrgency Fan Bait
The Bull Ring Lakes up very stle space and mstais n |
seconds. Mo inols are needed |
Jusl Bag he Beit arowend the puleys o measure andg
cul with the included rador biade o the arids oge fe |
willl the palen|ed connechyr and drve 0n |
Thiz Bull Ring will get youw hundreds of mides ang &
ieusaiNg i Als0 MEEs ETsergency NEpEirs on wWashors. |
I
I
|
|
|
I

DrPErs. Snovy Dowars of BNy ofher Delt dhven edquitmen|
Ingi P liorg anciuced
DMLY 55.95 |2 for 510 95;
Send chechk of money ofoer 1o
Flesl Resources
#14 County Streed
New Badford, MA 027480
Inciude 51 00 dor postage & Randing
Mass resdents add 5% Sades s

PORSCHE 944
{Continued from page 57}

However, a California mail carrier coun-
tered, ""The ride might be called stiff by
soma, but on a long-distance drive, I've
found it less fatiguing than my softly
sprung American car.”

As for overall comfort and general
riding qualities, wirtually everyone
agreed that the 944's front seats felt
great but that the tiny rear seats were
for kids and pooches only.

Porsche quality disappointed nearly
no one, with 98.1 percent of our respon-
dents giving workmanship a score of
good to excellent. A Texas industrial
engineering manager observed, "Waork-
manship is excellent; there are not even
minor problems.””

The only criticism we heard regard-
ing workmanship had to do with paint
quality, A few drivers said the paint
chipped too easily and, in some cases,
showed a blush of orange peel.

A bit more power

When we asked owners to suggest
improvements for the Porsche 544,
16.4 percent asked for a bit more horse-
power, and 12.2 percent would have
taken a turbocharger had one been
available at the time. (The 944 will offer
a turbo later in the year.)

Other goodies on their wish list in-
cluded a tilt steering wheel, power
seats and powsr door locks, And an
Ohio ad artist recommended, “Raise
the chin spoiler. Tt's so low it hits
parking stops and scrapes on dips in my
driveway.”

The overwhelming majority, though,
praised Porsche for the 944's appeal
and its many standard features.

An Indiana financier: “'Appreciate
the seven-year rust warranty.” A Utah
physician: "l am amazed at whar a
2.479-cc engine can do!”" And a Florida
food broker pointed out, "Considering
that you get air conditioning, a sunroof,
automatic radio antenna, power win-
dows, power hatch relsase, and de-
icing electric outside mirrors all as
standard equipment, 1 don't think the
price is too high.""

‘Love letters’

Finally, we couldnt help noticing a
much greater than usual number of
what we call “love letters.” Owners
added these as postscripts on their
survey guestionnaires: spontaneous,
unsolicited, heartfelt endorsements of
the 944. An Alahama computer techni-
cian, for example, said, "It's exactly as
advertised—ifun, fast, and safe.”” An
Nlinnis chemical engineer: 'l look for-
ward to routine trips to the bank, gro-
cery and other places—ithis car has
definitely spoiled me. I thoroughly en-
joy driving now!"” PM
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MUST LIQUIDATE!
BELOW DEALER GOST!

ALLBEST model 5400
PHONE ANSWER

PUBLIC NOTICE!

We are authorized liquidators of con-
sumer products that must be quickly
sold by manufacturer's at drastic price
reductions for many reasons, such as:

Discontinued lines. Last year's mod-
els. Distributor !II.II'I"I._I.II- l:ma:ld or-
ders. Bankruptcy. Factory Overpro-
duoction. Qut-of-season products. Tail-
ends of iInventories.

Whatever the reason for the ida-
tion yoiui are assured of fine quality at
money-saving low wibﬂl Supplies are
limited. Order now!

SYSTEM

Phone is
NOT included

Uses standard

It's cassettes!
VOICE
ACTIVATED...
s0 you can get your taped

messages or CHANGE your "hello” announcement from any
phone, anywhere, WITHOUT a bothersome "beeper” unit!

A prominent dealer rengged on a large order of
these fine answering machings. The distributor
was left with the cancelled ordes as an overstock.
Mow we are authorized to liquidate them to our
custormers a1 BELOW dealer costl

The trouble with most remote control phone
answering systems is the "BEEPER.” It's a bolher
to carry around. |1 gets misplaced. Or warse yel,
it pets LOST! There's NO such problem with this
Bllbest unil, because all you need 12 your VOIGE
to activate the remote control function from any

«TOLL SAVER FEATURE! When you call for your
messages. machine answers after TWO rings
when there are messages. It answers alter FOUR
rings when there are NO messages. Just hang
up an the third ring 1o avoid any leng distance
charges!

= ISES STANDARD CASSETTES! Aeplacement cas-
selles are readily avalable o jusl about any
store that sefls cassettes. And you can gel them
in “running time” up 1o 45 minutes per side

* AUTOMATIC TOME INSERTION! “Beep” automati-
cakly added in correct place atter you've record-
ed announcement message!

890-Day
Vendor Warranty!

.. O

Price Now Only .. ..
e K-212-63674-00

Special Price to Insider's
(See information In column at right)

phone! (It's done according to a special “coded”
seguence of pauses.) You can even change yowr
oulgoing announcement message by remole voice
control!

» TWO-WAY AECORDING OF ANY CALL! Here's a spe-
cial featwre that can frequantly be of impartance
to you . . . especially in business situatigns! You
can easily record BOTH sides o a conversation,
Thiz saves you the awkward bolher of quickly
seribbling notes while taiking on the phane
or of trying to remamber all the important de-
tails of conversations.

= RETAING MESSABES| Most taped messages are
nol necessary to save. But some ARE! So this
system lets you erase only the anes you don't
want. To keep certain messages for any rea-
som, just press the “Ratain™ button. Simple as

bl
that Price subjaei to change afier 80 days. Saldéd outiels
eantingnial U5, am subject to special conditions.
Filaase call or write to inguire.
s e e S S— ey — ——
Crndit caid Cusiameéns can omder by phoms,
24 howrs 5 day. I C.O0.M.B. CO.5 Ivarm X-212

T diys & wowak;

| D

I 14616 281h Avemse Morth

Minneapodis, Minn. 553413367 Charge rmv

I My chack or mandy order is anclosed. (No dalays in proces-
sing ordars paid by chock, thanks 1o TeleCheck.

Buy products at BELOW dealer
cost when you subscribe to our

Insider’s
Hotline

The exclusive shopping service that
keeps you constantly informed . .. with
ever 40 mailings per year. .. of our la-
test quidation closeout bargains!

It's a great way to save loads of money on prod-
uets you need and want . . ALL YEAR LORG . . _for
yoursell, your family, or as business gifls

I's your personal “hotline” to C.O.M.B.. the na-
tion's LARGEST authorized mail arder liquidatar
of consumer products. You'll receive an Insider s
Hatline report from us every other week . . . 26
times a year! Each ane will contain compleie in-
formation on séveral or more of cur latest ligui-
dation products. Throughout the yaar, you'll also
receive TEM of our 1610 32-page bulleting ol ligui-
dation products. PLUS, you'll receive other re-
ports of special iguidatian closeouts that keep
coming our way

A big selection of products!

There will be a wide variely of products to select
fram. Plenty of topname brands, too. And most of
thern at BELOW deater cost.

Cost of the Insider's Hotling service is anly $30
per year. (Automatically renewed and re-billed
to wou each yaar unless you cancel a renewal).
On many of our liguidation products, you can
SAVE MUCH MORE fhan that on just ONE stem!

Special discounts for "Insiders"!
Althaugh our prices are unusually low, “insiders”
are spmetimes offered specizl discounts {as shown
fer products at left) NOT available to regular cus-
ommers

Amomg the many products we have availatie far
liquidation right mow . .. a1 BELOW dealer cost . ..
are: Superheterpdyne radar detectors. Cordiess
phanes. Kerosene heaters. LS. made 54" 0.0
diskettes. Personal computers, Savin copiers
Power generators. Cross-country skis, Encyclo-
pedia sets. Cameras {varicus models). Famous
name cullery. Electric blankets. Tools. Aulg
accassorias, Luggage sets

For informaticn about any ol the above products,
call Toll-Free: 1-B00-328-DB09. You can abso call
Tolk-Free to order your Insider's Hotline subscrip-
tion rght now. Or use the order form belaw.

y: O MasterCard® [)VISA U] Am. Ex. O Dinars Club

'l'uII-Free- 1-800-328-0609 | Plasse sand tha itarms indicated belowe. (Min- Ao, No. Emp,
Bl Your chech i weloomal n3ota redidents add 6% sales tax. Allow 3-4 PLEASE PRINT CLEARLY
Mo dilays i arders paid by check. | weeks delivery. Sorry, no C.0.0. orders.} Tr—
O Insider's Hotline subsoription for one year. PR
[ No salas (ax on thisl [Automaticaily renewed it
C.0.M.B. CO." [JEGr i
a%ra ndu ] | neweal ) Itam X-212-55656-30| 5"";h
x il e Al S APswoaring Machine|s| at $85 sach il
‘1'1::" nrlfﬁﬂul;_r:li:_llrﬂjanﬁ:r l [$568 to Insiders) plus 54.75 sach for shipping. Sign here
MINNEAP MINNESOTA 55441-3357 1 handling. hem X-212-63674-00 }




ELECTRICALSYSTEMS
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A CENTURY OF PROGRESS /' =+'%5

You no longer have to remove the battery to recharge it!

BY MORT SCHULTZ: lllustrations by Pat Ruggero
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SYSTEM

PARKING
LIGHTS
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and one negative.
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used the car's frame as the ground “wire” for the &-volt battery.

an Allesandro Volta in-
vented the storage batiery
in 1796, he had no idea he
was inventing the moderm
automotive electrical system. Volta
made his discovery 89 years before the
first car was offered for public sale. It
was another 25 years before the storage
battery got even a passing nod from
some automakers,

Between 1885 and 1910, most cars
having gas engines didn't need storage
batteries because they had no devices
that required electricity. Ignition was
left 1o the nonelectrical hot tube; later to
the magneto, which was a self-generat-
ing mechanism.

Until 1908, motorists warned pedes-
trians 1o "move it"" by shouting or by
pressing a pedal to clang a bell, Neither

PAA chanks the reseanch librady of the Kotor Vericie
Manulacturess Assn [MVMA] for its el i pespar-
i Chis Series Of arvces.
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method was as raucous as the electric
homn, which got it's name, the Klaxon,
from the Greek word klaxo, meaning
“1o shriek.”

Betwean 1908 and 1911, the few
autos that had Klaxons used dry cells to
operate them. However, dry cells wore
down quickly and had to be replaced,
which was expensive.

By 1911, storage batteries had at-
tained a degree of reliability exceeding
that of dry cells; they lasted at least a
month. Then, they could be recharged
and put back into service, unlike dry
cells, which were discarded. This de-

A problem still presented by those
first dynamo-equipped cars was battery
overcharging. However, this trouble
was resolved with the development of a
variable speed regulator by pEico. It
was first used in the 1812 Cadillac,
which displayed another feature that
s8t the auto industry on its head: the
self-starter.

Onece they adopted the self-starter,
auto manufacturers had to adopt the
battery/generator system to work the
starter. However, the system put out
much more current than the starter,
lights and horn needed, and carmakers

STARTER MO TOR-GEMNERATOR

CYLINDERS
] | W
|II ‘ | | i
| J '
CRAMKCASE |
|
=| |
.[,. - "
]
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Kettering's electrical starting motor wias engaged by a foot pedal. When the pedal was
released, a clutch allowed the motor to be driven as a generator by the oll pump.

gree of reliability was due in large
measure to research and development
done by the electric car industry, which
needed good batteries so that its vehi-
cles could compete with gas- and
steam-engine models.

The few manufacturers who adapted
the storage battary to work the Klaxon
then looked around to see what else
they could do with the excess current
the storage battery provided—and
found electric lights.

The first electric lights were intro-
duced on the 1898 Columbia. This was
an electric car with storage batteries.
Manufacturers of cars with gas engines
had another way to produce light. This
was with the Prest-O-Lite tank, intro-
duced in 1904. It was a steel cylinder
containing pressurized acetylene gas
that was fed to headlamps and ignited
by flame.

Other manufacturers revived the dy-
namao, which had been around for some
time. (Today we call the dynamo the
generator, but in those days most called
magnetos “generators.”) The battery
then didn‘t have to be taken out of the
car every month for recharging.

POPULAR MECHANICS » APRIL |585

realized they could harmmess this current
and use it for igniting the fuel mixture,
The magneto then became obsolete.

Self-starter beginnings

The self-starter came about by acci-
dent—literally. In the winter of 1910,
on a wooden bridge on Belle Island,
Mich., a Cadillac driven by a woman
stalled. Not having the strength to hand
crank the engine herself, she was
forced to wait on the bridge in the cold
until help arrived.

In time another motorist, also driving
a Cadillac, happened along. His name
was Byron T. Carter, and he was a close
friend of Henry M. Leland, the head of
Cadillac. Carter offered to start the
woman's car. As he hand-cranked the
engine, it backfired, and the crank flaw
off and struck Carter in the face, break-
ing his jaw.

Ironically, moments later another car
carrying two Cadillac engineers, Emest
Sweet and William Foltz, came along.
They rushed Carter to a physician, but
complications set in and a few weeks
later Carter died.

(Flease tum to page 194)

NOW! Getin nn the
PROFITS III

Wark part time, full time -
right at home - we help
you every step of tha way.

Mo doubt about i. . . as a small enging pro, you can cash
in on the hige demand for qualified men in one of Amer-
ica's fastest gro industries. You'll be abée to command
tog hourly rates of from 525.00 ta 530,00 per hour — and
that's just for labor. A Simple tune-up eams as muach as
$49.95 lor less than an hours wark, and parls, engings
and accessones will add even more to the profits.
Plenty of business waiting for qualifled men.

65,000,000 Small Engines Are In Use Today!
That's the official coun? from the Engine Service Assn.,
and one-million new engings are being buill gach month.
With fully actredited Faley-Belsaw training, you £an $00n
hawe the skills and knowledge 1o make lop money Ser-
vicing these engines. People will seex you out and pay
vou well 1o service thesr lawnmowers. fillers, edgers
power rakes, garden fraciars, chain saws. minibikes,
snowmobdles. generators, go-carts, painl sprayers
snowbiowers . . . the list is almost endless

Professional Tooks and Equipment, PLUS 4 H.F. Engine
ALL YOURS TO KEEP. .. All at No Exira E
NO EXPERIENCE NECESSARY!

You don't need 10 be & ‘Do mechanic’ or have any pricd
Expanance. You can master this profitable trade right at homa
in your sparetime. Lessons ang fully illustrated. . .50 clear you
£an't go wiong, and with ou famous “lean-y-00ing’ method
yOU QB! practical ‘hands-on perience. We also show $Imrou.l
mtnrmum what 10 charge. wharg [o gel

all the inside tricks of the trade you meed fo
assure SUCcess right from the star

Send for FREE Facts— Do It TODAY!

NO Obligation —NO Salesman Calis!
You risk naching by accepiing this offer to see how
easily pou con learn the skills von need o iRerease
pour ineome ina high-profit business of your own
Just fill in and mail coupon below {ar send posicard
with mame amd oddress) to receive full information
by returs mail, __‘h,.l"

RUSH COUPON TODAY
Belsaw Institule
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Kansas City. Mo, B4111
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---------------1

[ kE‘I"-BE LBiWI!HSTIWTE 1
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ON OUR
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FREE

Send for all the facta!
Our free Book lells how to
siarl a prafitable, Ifetime
home Sharpening Dusiness,
how wa hely you grow, how
wr Bl linance you

Sand lor FREE cetmbs — Ml Coupon below of posicard TODAY!
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AUTO ELECTRICAL SYSTEMS
(Continued from page 193}

Leland was devastated. He called a
special conference of his enginears and
told them that finding a way to get rid of
the hand crank was top priority,

"The Cadillac car will kill no more
men if we can help it."” he announced.

Self-starters for automobile engines
had been tred in the past. Some were
mechanical devices, some pneumatic
and some electric.

But all attempts at finding a self-
starter that was reliable, efficient and
relativaly small had failed.

When the Cadillac engineers could
not come up with a workable system,
the company invited Charles F. Ketter-
ing and his boys at peico (still indepen-
dent of GM) to take a hand. Kettering
presented the device in time for its
introduction in the 1912 models.

The Kettering solution

Eettering’s unit was a combination
starting motor and generator equipped
with an overrunning clutch and reduc-
tion gear. Gear teeth engaged the fly-
wheel to provide a reduction of about
25 to 1 between the starting motor and
crankshaft, allowing sufficient torque to
crank the engine successfully. GM
brass didn't trust the new system at
first and demanded a backup magneto
and hand crank.

As public confidence in the reliable
battery/generator/self-starter  system
soared, it soon replaced the magneto in
all GM cars. GM enjoyed a sales boom,
and the remainder of the auto industry
soon adopted the system. OFf the 462
models shown at the 1911 New York
Auto Show, only 19 had battery/genera-
tor systems, and they all had backup

DRY CELLS

BATTERY BOX

The 1910 battery box contalned five non-
rechargeable dry cells and a spark coil.

magnetos. Of 119 makes displayed at
the 1924 New York Show, 110 had
storage battery/generator systems and
self-starters.

Other electric milestones

Here are some other electrical system
“firgts":

In 1915, the Forrest Co. of New York
City thought it had found a better way
to keep a storage battery filled with
water. Called the 20th Century Auto-
matic Water Filler, the device consisted
of a one-pint aluminum water container
screwed to the firewall. Water flowed
from it through rubber tubes to the

STAN f il

:H::H"‘mﬂ__; ] e

WODDEMN CASE

The 19203 Edison wet-cell storage battery
had all the features of a modern battery.

battery, which in those days was usual-
ly mounted beneath the front seat or
floor. Water entered the battery
through hard rubber caps that con-
tained float valves to halt the flow when
the cells were flled.

In 1939, the first sealed-beam head-
lamps were introduced.

During World War [I, the military
neaded an electrical generating unit
that could provide more current than
the d.c. generator. They found it with
the a.c. (alternating current) generator,
commonly called the alternator.

In 19489, Chrysler Corp. became the
first to offer a combination key-operat-
ed ignition and starter switch. Previous-
ly, the starter was operated by a sepa-
rate button on the dash.

In 1862, the alternator for civilian
vehicles arrived none too socon: The
numbar of electrical dewvices manufac-
turers put on cars by then began to
strain the limits of the d.c. generator.
The first car manufacturer to make the
alternator available was GM, followed
shortly by Chryslar,

In 1871, Pontiac introduced a com-
pletely sealed storage battery that re-
quired no water during its lifetime. It
had side terminals that the company
claimed stayed completely corrosion-
free. In time, the battery was to be
named the Freedom Battery. P
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WORTH WRITING FORCRRFNG SHORE? GHECK TRESE LISTINGS, THEN USE THE GOUPON BELOW.

e s B s o

p -to- are for the woodwork-
ar. Brass hardware, screws, cork products, wood turnings, canister
liners, clock movements, ;ﬂc{um frame supplies, lamp parts and more.
From Maisel Hardware, $1.00

950 DO-IT-YOURSELF LIBRARY

Carbook's new 40-page catalog of automaotive and do-it-yoursell books
includes mryﬂ'unﬁ from repair manuals for cars, trucks, motorcycles,

outboard motors. From woodworking and metalworking to electronics
and wdlﬂmr ramming. Almost 2,000 titles. §1.
951 PING CONFIDENCE

“One-stop tent shopping™ is now possible with Eurela's 1985 catalog.
Expanded to 36 pages, leatures four new “tents of the fulure” as well as
Eureka's classic designs. Models for backpacking, tamily fun and four-
seasan use are all illustrated in full color. $1.00

952 HOMEE SWEET HOMES

Mew 1985, 64-page catalog from Miles Homes describes and lllustrates

36 home Inciudes floor plans, the mpang build-it-yourseif
program, i and design personalization. $3.00
953 POLISH UP YOUR ACT

Bright Works offers their 1985 edition of "Polishing and Bufiing,” a

catalog featuring hi-tech polishing and buffing equipment. See which

accessornes you need, using helpful illustrations as a guide. Also

recaive information about their new book, Pollshing. $1.

854 PLENTY OF PLANS

POPULAR MECHANICS helps those who help themselves with the

Plans and ldeas Catalog. Easy fo follow plans and projects—Tools,

toolchests and workbenches—Recreational vehicles—Fine furni-

ture—Storage structures. Complate with iNustrations, diagrams and

materials list. $1.00

955 THE BEAUTY OF CUSTOM CLOCKS

Brand new 72-page, full-color catalog from Kiockit features move-

ments, chimes, parls. Also contains unusual tools, books, hardware,

plans, kits and much more. Free

956 STAYING HIGH AND DRY

16 pages of valuable information and illustrations on how to wate

masonry walls using masonry waterproofing and treatment products.

Describes particular problems and solutions, surface preparation and

application technigues. Free

957 INSTANT AIR WHEN YOU NEED IT

An informative brochure for Therold Industries’ Ready Compressor kits.

For industrial, commercial, agriculiural and vehicle service. These com-

E&amm mount right on your vehicle's ine. Provide 150 psi. Easy
-on installation. List of models available. Free

958 THE SOURCE FOR TOOLS

Ower 5,000 items—all at low prices. This 196-page catalog has an

extensive selection of top name-brand and hard-to-hnd tools at atlord-

able Eﬂm $1.00 (Refundable on your first order)

959 REROOFING ...

An illustrated 20-page Homeowners Guide to the products, procedures

and potential problems involved in reroofing F:ur home. From the

Shelter Materials Group of CertainTeed Comp. Free

960 AUTO FIX-IT GUIDE

Be own mechanic with Loctite's 28-page "Choose'n Use” repair
. Solve minor problems and those wear-and-tear jobs the easy

way by findi lhagrqact and reading the simple solution. Free

961 MY AUTO'S BIOGRAPHY

Hare's the “car-baby” book for the person who babies his car. Perfect

for gift-giving: greal for first-time car owners. 32-page colorul diary

helps you keep a complete history of your car. Record your Irips, insur-

ance, mileage, sarvice and repairs. includes pages for photos. Fits

nicely in the glove compartmeant. $3.50

962 WONDERFUL WQOD FINISHES

B-page, 4-color booklet from Walco-Dannis shows how 1o create pro-
fessional finishes the first time with all types of wood. Watco Danish Qil
seals, primes, finishes, hardens, protects, beautifies and panetrates , . .
in one application. Mo pre-staining needed. Free

963 THINGS ARE LOOKING UP

A colorful consumer guide from A Ceilings illustrates neweast

suspended and tile cailings Inuh.n:lillmlinmnl ation methods. Helpful infor-
maticn on maintenance, lighting fixfures, do-it-yourself kits and acces-
sories. Frag

964 BE A MASTER BUILDER i

80-page “Build-i" magazine contains articles on tools and materials,
heme enhancement and wood fun projects. Helps you to complete fix-it
p;g’nc‘ts and guides you to becoming an accomplished do-it-yourselfer
and woodworker. From Black & Decker. $2.50

865 CAR RESTORERS BIBLE

The Eastwood Company's 64-page catalog contains ev ing for
antique and specialty car restorers. Unusual tools, paints and polishes
to help you get ional looking resufts. Also includes new tech
articles, Free

966 THE HARDWARE STORE IN YOUR MAILBOX

86-page, colorully illustrated catalog from DRI Industries. Shop from

ﬁ" home or office tor all your do-it-yourself ir and bullding needs.
er 1,500 items . . . select from fastenars, and organizers. $1.00

(Refundable with purchase)

967 SPRAY AWAY

4-color brochure introduces the Toyoset ESD-5 garden sprayer, i-
neered by Toyostove. A lightweight, yet heavy-duty spray powered L
rechargeable battery or D cells. An adjusting telescoping nozzle deliv-
ers a 60° arc of fine mist or an 18’ stream. Free

968 SAWING SAFELY
A full-color, 16-page guide to safe and efficient chain saw use. Also
includes maintenance tips. From Husgvarna. 25¢

869 TOOL STORAGE ORGANIZER
Arrow's color brochure lllustrates the “Shopkeaper,” a wall mounted
lockable tool storage unil. Options include pegboard, drawers, shalves
and remavable ool bin, Most unique featura Is its fold down wiorklable/
vise that supports up to 100 |bs. Frae

970 THE 8MM HOME VIDEQ SYSTEM

Colorful brochure, featuring Canon’s Canovisions B™, infroducas the
new Bmm video system that's amazingly small and lightweight. It's the
system of the fulure—now! Free

971 DUTCH TREAT )
Do-it-yourself plans and instructions for bullding your own Dutch Mini
Barn. Attractive and practical. Offers large storage area—10" x 134’
with B feet of headroom. Detailed drawings and materials fist. From
POPULAR MECHANICS. $3.95

872 TIME FOR A CAMPING BREAK

}lal-ﬁm‘s 1E-pa%a all ::-:;-Ilur bm:l::ot describes utl:xlmswe sa_iadio;ﬁ ol
old down camping trailers in ranges. Lists spacifications, fea-
tures and construction details, Iéma

873 TREMENDOUS TOOL VALUES

Harbor Freight Salvage's newest brochure offers values in brand nama
tools for home, automotive and shop use. Includes quality hand tools,
wood and metal working machinery, socket sets, preumatic and

tools, hydraulic equipment, and many special purchase items. Free

r Mechanics 4/85
Box 1718, Sandusky, Ohio 43870

Plasse wee Tl | eoshve e dems chacked Deliow

This Coupon Expires June 30, 1985

] 246 $1.00 [] 954 $1.00 (] 958 $1.00 [ 962 [] 966 $1.00 ] 870 Total monay for priced items $
{1 950 $1.00 [] 955 ] 958 ] 863 [ 987 [J] 971 $3.95 ; e
] 951 $1.00 [ 956 1 960 [] 964 $2.50 7] 968 25 [ 972 Service Charge 3 _ 50
] 852 §3.00 [] 957 ] 961 $3.50 [ 965 (] 968 [ a73 Total money enclosed §
[ 953 $1.00
Tolal items requested $
Marme (Please Prin)
Acdress
Town Sigie Zip Code
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NEW BOOK OF WOOD/COULD Il

..created by professionals in
fine woodwaorking, Complete
plans, working with wood tips,
plus the fascinating stary of
redwood £385
C R & B B 8 1§ | -----1

Enciosed is 5395
Please sand me a copy of the
Redwood Book of Wood Could ||
{CA residenis add 6% lax|

I Simpsan Tenber Company. Caliloma Operations
PO Orawer Y Arcata, CA 855231 Cept PM-41
L--------- - .-

54 ONE-MAN Sawmill
o

'M%%  The Only ONE-MAN
PORTABLE SAWMILL
Of its Kind In The World

Den't le inflated lumber prices stop your importan! busiding
projects. Tha Sawmill goes right 1o ihe trees and lums oul
smodth, frue=cuf lumbar evin béginnars ged excedlent re-
sults Just one man (no craw naeced] can easNy cul enough
on weskends b sawe hundreds ol dollars oeer high lum-
beryard prices, Lise as lifle as 26 horsepower. Facion-direct
palling kpaps price 0w, 3rd Convanient (ime paymans may
b BTEngad

Aush coupon today for Fres Bookiet “How To Saw

Pleaay jimad Froe Boaklnt with ful] detaili. No obligaiton|
and up ialerman i 10 ol —— "

Lumber.
ia Foley-Bamiw Co | 30458 Fiekd Bidg. . Kansas Cify, MO G211

T Call Toll Free:
1-B00-547-6011
WHITE'S ELECTRONICS

3ﬂlfi'i:ll'-l deteciors locete the
rare and valuable fov fun and
profil, $69.95 & up/

5
&
h----‘-

Dopt PA-8 Sweel Home, OR §7358

BASEMENT T

FLUSHES UP To Sewer or

Mo Digging Up Floors—Installs Easy,
Write McPherson, Inc.,

Box 15133

Tampa, Florida

e up o W00 per ot eTcens] Ul nd oen bor geio perta. e equeeent
@ vy TEE fuTace Tha poriabis uhn o raE and g o 8 ey of ore sy
Bai pue ratue STy @nd 8 S FITT CreTIh e pe e e S
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%: fram Burrol 17 1t fibarglass travel traver and ong)-

nal 13 model. Assembledor kit. 750 1600 fba. Ready
to tow. Sleeps 4, Color Catalog. Send $3 to Burro,
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PM LONG-TERM CAR TESTS

{Continued from page 58)

sound system and leather interior.

We picked up the car in Detroit and
drove it back to New York, averaging 70
mph for 8'/: hours. The new Corvettas is
such a stable road car that we never felt
pressured or uncomfortable. Several
changes in the '85 model account for its
excallent road manners.

The engine has been upgraded with
direct port fuel injection, working with
tuned runners. The result is an increasa
from 205 hp to 240 and much sharper
throttle responsa,

Backing up the engine in our test car
is the Turbo Hydra-Matic 700 R4 trans-
mission. It's not our favorite automatic.
Shifts are sometimes vague and the
transmission keeps shifting into over-
drive when you don't want it to. Stll
optional is the four-speed-plus-over-
drive manual transmission.

We asked for the 3.07 performance
axle ratio, but Chevrolet bolted in the
standard 2.73 ratio instead. This ratio
allowed the engine to really loaf along,
especially when overdrive was en-
gaged. Lest you think the Corvette
won't accelerate because of the 2.73
ratio, suffice to say that simply flooring
it from a dead stop will produce any
amount of wheelspin desired. And our
timeslips of 6.2 seconds for O-to-60
mph and 14.23 seconds at 101 mph for
the guarter-mile are testimony to the
Corvette's underhood muscle,

We asked for the base suspansion
because the Z51 performance suspen-
sion on last year's cars was just too
rough. This year, the larger 16-inch
whesls and tires from the Z51 have
been made standard. The Delco/Bilstein
gas-pressurized heavy-duty shock ab-
sorbers are a separate option for '85.
Chevy fitted the Bilsteins and threw the
base shocks behind the seats so we
could install them later to compare ride
and handling.

So far, we've only tried the Bilsteins
and we can report that the base sus-
pension with the Bilsteins is a vast
improvement over the '84 Z51 setup.
The car stays on the ground more, the
ride is a lot softer and more comfort-
ablae, yet we don't feal that any control
has been sacrificed. The softer ride
should keep the new Corvette from
developing rattles the way 2Z51-
equipped cars did last year.

We've put about 2,000 miles on the
Vette so far. Except for a sticky door
lock, we can't say anything negative
about the ‘85 model, and we're amazed
at the 18 to 21 mpg it delivers. —J.0.

Renault Alliance

Now that's more like it! With its
optional, 1,7-liter 77 hp Four, our '85
Alliance has been stepping out smartly

for the last 2,100 miles. Our last Alli-
ance test car had the criginal 1.4-liter
Four, which we regarded as the car's
only shortcoming. The new engine de-
liwers between 20 and 25 mpg, depend-
ing on the temperature and how kind
we are to it between tankfuls.

When we picked up the car, it had
4,100 miles on the odometer. We'll
keap pushing the Alliance for as many
thousand miles as we can—especially
to see if we can find any weaknesses in
the new powearplant, since AMC/Ren-
ault takes great pride in predicting its
durability (see AMCHRenault's Two
New Engines, page 100, Oa. 'B4)—BH

Mazda RX-7 G5SL-SE

Considering how much doubt about
rotary engine reliability existed around
here, our Mazda RX-7 sure has won a
lot of converts. Now with 8,500 miles
on the clock, we find that the plentiful
torque available will let a lazy driver lug
down to 30 mph in fifth gear or drive
away from a stoplight in second gear.
That abundance of low end grunt, in
fact, makes us think that a regearing
might make the car more relaxed on the
open road. Make the final drive ratic
numerically lower, space the transmis-
sion ratios closer and the gas mileage
(15.8 mpg in city commuting) might
wall improve a notch.

Not that we don't have some small
complaints. There's always a puff of
blue smoke after morning fire-up, the
windows don't guite go all the way
down, and the seats can be punishing
on your back aftar a couple of hours of
stop-and-go driving. Small stuff.

Despite the years-old body design
and the low-key black color scheme, our
RX-7 still gets lots of admiring looks on
the road, and the few detracting points
don't alter the overall assessment—
quick and nimble, a blast to press hard.
Wind- it out til the over-rev buzzer
shrieks, then shift it up a gear to leave
all the less exciting two-seaters be-
hind.—N.5.M.

Ford Tempo GLX

As we said in our last installment
(PM Long-Term Car Tests, page 57,
Jan, "85), Ford's front-drive Tempo is
the perfect recipe for a family sedan:
stylish, relatively roomy and reliable o
the paoint of boredom.

When we reluctantly gave the car
back to Ford, it had 10,835 miles on it
and still hadn't developed its first rattle.
Fuel economy averaged £23.4 mpg for
our last 2,800 miles. We added oil only
once (at 4,800 miles) and changed it at
6,000 miles. And wa've recommended
the car enthusiastically to several
friends.—W.H.
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MULTIPURPOSE SHED
(Continuwed from page &0)

store items vertically, and built-in cabi-
nets above the workbench and roll-out
storage bins below for heavy items like
bags of potting soil and fertilizer. Final-
ly, the building features a unique fold-
ing entry door—that opens from both
inside and out—to hold frequently used
lawn and garden tools.

But the most interesting design fea-
ture doesn’t even show: Winans' meth-
od for expanding the building to hold a
compact car. He accomplished this by
specifying a built-in header in the rear
wall that can support the loft and roof
load without the need of studs below.
To turn the building into a mini-garage,
all you need to do is extend the concrete
glah, knock out the studs below the
header, build new walls and extend the
roof over them. When you are done, you
still have enough room for storage and
working at the bench. This 4 x 10+,
garage bump-out is shown in the draw-
ing on page 61.

If you'd like to build a back-yard
structure that has a more rustic appear-
ance, you should loock at the last build-
ing Winans designed for us. It appeared
in our March 1983 issue (page 102) and
plans are still available.

To receive a copy of PM's 32-page
plans catalog, send $1 to PM Plans
Catalog, Box 1014, Radio City Station,
New York, N.¥Y. 10101. ™

HOW TO ORDER PLANS

Plans for PM's Utility Shed consist of
four 17 = 22-in. drawing shests, a
detailed eight-page instruction man-
ual and a complete materals list
{like those shown above). A single
set of plans costs $17.50. If you need
another set of plans to file for a
building permit or to give to a contrac-
tor, each additional set will cost $15
when it is purchased with the first set.
Send your check or money order to
Utility Shed, Popular Machanics, Box
1014, Radio City Station, New York,
N.Y. 10101,
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BUY THIS 6-WHEELER

MAX ATV

6-Wheel
drive
Amphibious
2 and 4 passenger models

Call toll-free 1-800-255-2511
In N.Y. State 716-855-2226 Collect
{21 years and over-please)
Recreatives Industries, Inc.,

60 Depot Street

Buffalo, New York 14206

*If no dealer in your area.

EARN $5535 REPAIRING CAMERAS @

Laam i your spame ime, Nﬂmmmml

Harmg-study course incluces SLA camers, focss, ||
eloctronic shuller fester kif, easy-lo-lollow
instructions. Send for frea facts N oblgaten. |
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I
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o ADORESS 1
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I;. Aotiensl Comarn, I, Cepd P Sempe 1983 I
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BUILD A BIKECAR v,

Thea Amazing Mini Car Buill weth
Bicycle Pans! Electnc-Padal
Powared? Fun i Drive!

Easy o Buld! e
PLANS $7.95 :
SPORTRAN CO. = ¢

F.0. Boa TOTT-R. Endicott, NY 13760

L Lt eI TP P TR T T T T 1T T 5]
Audio-cassente/book courses Laam 3
i Arabig, Habrew, Chinesa,

French. German, Spamish, a 'ﬂ"ign

Grask. Japaness, lnnguﬂg. on

and 32 athars.
Comprahsnsive. Usad 'er ﬂ“l’l!

by U5, State Dept. Write us for free catalog.
Rocm E 51
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DO-IT-YOURSELF AND SAVE =g
Electrone: Kncw-how nol required
Easy 1o build from our plans or kis
Loweal prcas on satelie sleciromcs

Send 51 lor calalog or 88,05 ke
Congumer Gude 1o Sainbile Teleson
GFI-D16, Box 8108
Missoula, MT 53807

Mlail loday 1o:
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9 og Homes at 1976

AUTHEANTIC
U ES CORD

! Outstanding How-To, Electronics,
i Computer, Aviation, and

! Automotive books! Over 700 titles.
i
[

TAB BDOKS Inc. [EPT. PMX-45
P.0. Box 40, Bles Ridge Summit. PA 17214

EE CATALOG!

azsse
SULTS!

HUGE 152.pg CATALOG SHOWS HOW

GLEM-L MARINE DESIGNS (Fhone 213 BI0-E258)
8152 Posecrars. Bon 7567, Bettiower. CA 00706

HUNDREDS of designs, powsr &
sal, & 1 5%, Buid in WOOD,
STEEL, FIBERGLASS OGLENL
frame kits, plans. & hul size patiems
are especialy for amateurs. Easy,
proven mefhods with instuchons
PROFESSIOMAL

(Order §3 cataiog now & @s0 recerve FREE “BOATBUILDING
SUPPLIES™ catalog, OR SEND FOR FREE “DESIGH SAMPLER",

1 WMUARINE DEBIGMS 1
§ V52 Posecrans B 75T, Gullows CA 0706 H
J [ GUEN-L casaing & 100 (sert SLOWER i CLASS) 0R |
J L GUENLcaiang i 5400 cert FASTER MR MALL OB 3
[ FREE DESIGN SAMPLER
0= eroy TECHmcAL manuw g2l
I O #eeroLss poaTRULDG—saseTEURS . s
J [ “BOATBUED®S WITH PLYWOOD" 5155 |
J [ "NECAAD MOTOR NSTALLATIONS 4
RE. [ L OW O FSERGLASS BOATS $a. g
[0 “REGURG SMALL SMLBOATS" § B50
0 [ +Ow TO BULD BOAT TRARERS™ 5650
 ————
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o |
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The First “Intefligent™ Chair, FOAMERLY $89.95! how on sae
foe G29.05. REDUCE THE EFFECT OF GRAVITY DN TOUR BACK
Sithing mguiarty in 3 conventional chusl your lower back i sup-
poiting the THTAL WEIBNT of your body, plus addiional wesght due
Io the doverwand efiect of gravity Unforiunaiely most char & de-
sined for appearance. nol for comvion

THE BACK CHAIR SOLUTION—Sfng on the Back Char -
lieves: your back from suppoding The total weight of yeur body by
testributing your wesght bebween youe lovwer back and legs. Y s
SUpPOR you whisn Sianding, your iovwer (hack SUppoMs you when sting
Combine them both in 3 comioable siting posuse and you meleve:
the unnecessary siress on yow back. When sftng on the Back
Chair you'l leel moe seiaxsd and 52 up perieclly Sirnghi.

Slanded Chaw made of hardwood layers wih final Layer of
Genuing (k. Adjustable Chair made from solid hardwond with
beautifid Dak Finish. Both come with padded seat and knss pads:
wphlsianed m Chocolale Brown. Dealer and Rep nquines lewiied

POSTURE SUPPORT
THE BACK CHAIR

SHOP FASTER BY PHONE
1-805-966-7187

O e 3 Cheach of 'wour credil cardd @ (Thiner's D, WA, MasinCand, Amencan
Expretay it THE BAGK CHAR iSiandard Mode, 52905 ea. Adjustshie Model,
49 9% =3 —plegee chcale Do | phes §958 shipeng [anadan oefers, 1300
sheppngh. (A wsidents and B sake e Soery o CODL 11 pal aisfed w-
fer withis £5 i b o] (e shipping

ITEM MO.| QAN (117 ] |PRIGE TETAL
825 Suan. BACK CHAIR| 52095
BOE Ad) BACK CHAUR | H0%5

818 B Suae Siee, Depl. BE2E, Sonta Basbawa, DA 23101
Amricas Promicm Chme! adl Housa Hose In Dur 90

Two great toys to make for your youngster
or to sell at craft shows. Easy to bulld from
pine using our full-slze plans, Just trace, cut
and assembile. Unique, dalightful gifts.

The Mew England Rocker is 26" x 44" The
parts kit contains foam, vinyl, rings, eyes,
buttons & tacks. Wood, fabric & frimoe are
not included in KIL,

Pian-338—$9.00 Plan & Parts Kit—%$15.00

The Name Traln spells out child's name in
3" tall letters. Complete full-size alphabet
Is included. Makes a personalized gift.

MName Train Plan-323—%3.50 Catalog-$1 l.'ll‘.l
M.Y .Resldents please add sales tax to orde

i!l RMOR PR Jﬂl ICTS
L 3

ADD TO YOUR INCOME

Eam a second incoma through Popular
Mechanics Classied. 51.00 bookiet
shows pou how 10 star your own business
with Classilied advertising. {$2.00 rebale
with first ceder). Popular Mechanics,
Depl. DN, X234 W. 5Tth 5i., New York,
NY 10019,

i.oukad at your hot water bill lately?

Your old-fashioned 40-80 gal hot
water tank is costing you a fortune.
It keeps water hot 24 hours a day. But
w;mnead it only an hour or two at the
m .

In energy-conscious Europe and
Japan, smart homeownars got rid of
their hot water tanks decades ago (al
just about the time tha_r were getling
rid of their big cars) . millions
of families own tankiess hot water
heatars that supply endiess hot water
by heating the water inside the pipes
..instantly as you use itf

The AguaStar TANKLESS water heater
can cut your hot water bill in half!

Controlled Enargy Corp.
Fiddler'sG
Dept. 15045 ‘m
ield, VT 05673
1 ¥es, please sand more information! l
' Mam.-a = I
I l:?llg.I - . I

Zip
. .

When using a flash for non-action shats,
try setting the shutter at 1/30 sec.
instead of faster speeds to give room
lights time to record for more natural-
looking pictures.—Ron Jegerings

Improved print dryer

The reservoir in wringer-type dryers
overflows quickly. Two small sponges
trimmed to fit the reservoir will absorb
the water fromn two dozen or more
prints. Just wring the sponges when
saturated.—Kenn Oberrecht

‘Bulk’ processing

To develop four 4 ¥ & negatives at the
same time without scratching the film
or getting yvour hands in chemicals,
bend a stainless-steel negative holder
as shown above —Willlam J. Frazier

POPULAR MECHANICS & APRIL 1985




o
et
et

o
: ;ﬁ‘.',.
ﬁ#ﬂ

o
e

o
e
S,
ZZ

-
ﬂ-@-

=

W

po el

ﬂi.dpl‘f‘
Lo

? X
X
XX
2 O N
e q' ‘ .w.ﬂﬁ.@.ww




FACTORY DIRECT

AIR BEDS FROM $29.95 | w——esee

e reapie Gues HINTS
€Y The portable cuest | To A py

on a Shelf! READER s

Picture frame clamp

’”.". o <ipgir gt SHEF FES?EE ™
1-805-966-7187

g X S AR PUMP | #
, Portable STLIRSHIMNE | B 51618 NUT TO HOLD
w1 Ar Berd 816 B State Street, Dﬂpi m:-zm | WINGNLUT (4 REQD.| .
Santa Barbara, CA 83101 / sne18x24
Amersca’s Premium Dunect Mad House Now in Dur Sth Year WANGNUT [/ THREADED ROQ [4 REQD |
34 4114
e RUBBER OR CORK
PADS GLUED WWITH
WEATHER-

KE EP FOO D | 1983&1984 & ' STRIP CEMENT
COLD o HOT [{iciamrsbbsiscks il I

Now Available e

$99.95

AC/DC adapter :
19,95 » 12-page easy to use

reference
« Arranged by editorial
departments

| e BRACKETS
» Short description of article SEOADETS BROM
manth, page number and 34 % 3"
length provides a quick way BRALCES, SUCH '
fe i AL STAMNLEY
g Ecate mb;gmi ; odcnbel
o LOonvenent size allows you (4 REQD.|

to keep index with your
year's set of issues

e 3295 each 5i14-18 LOCKMLUTS
The Fortune AC/DC ponable refrigerators [BREGD.
warmer can keep anything you prefer ice . -
cold or steaming hot with a flick of the 1971, 1973 and 1875-1982
switch, Plugs directly into your cigarette indexes also available—Price I made this simple picture frame clamp
lighter of a car, truck, boat or any other for each index —£2.95 Order from ordinary metal corner brackets
means of transportation. Can held upto [ ndex by year. Send check or and %e-in, threaded rods, and use it
1?'1;"5'(“"" Th"; Dmio':i‘l Hk A | maney order to often. Enlarge one end-hole of each of
12 volt DC Power adapter allows you (o use | 5 R
it at home, office and travel. 30 day money E"]} fnu;fracxﬁ_lis to a %e-18 mreadhgd
back guarantee. All major credit cards ac- hole. Drill out the other Ienrf:l-hcl]e ta %is
cepted.  Call toll free: (B00) 64B-8887 in. Bend the brackets as indicated in the
Pennsylvania residents: (BO0) 648-8885 drawing. and line the inside surfaces
NTI INC PO, Box 1014 with rubber or cork. Assemble with the
: Radio City Staton rods as shown in the photograph
87 STAMBALUGH AVENUE Mhew York NY 10101 R ACRaT
SHARON, PA, 16146 |

| | T e N e S g el |
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Small tool hanger

Storing small tools on Peg-Board makes
them easy to find and grab, This hanger
solves the problem of attaching straighn
itemns like scribers and rat-ail files to
the board., To construct this hanger,
first roll a piece of hardware cloth
around a pipe or dowel. To keep very
small pieces from falling through the
mesh, you should stuff some steel wool
into the tube formed by the hardware
cloth—David W. Hoberts

Cutting tubing

-
8N

Cutting polished aluminum twbing with
a tubing cutter can be frustrating when
the slick tubing keeps turning in your
hand. A pencil or small stick that is
taped lengthwise 1o the section of wb-
ing should ensure a slip-proof grip.
—Rosario Capotosto

_————————— =
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Be your own boss!

of owning his own busivess or finding 8 gooa
way to earn extra cash medwrhemym

Earth News* Fimancial

100 pages of in-depth information on how io stan
and run over 25 different businesses with only a
small cash investment
Send for your copy. or befter yet go to your
mearest Niszan/Datsun car and ruck dealer and
el one
Stant

absolutely free.
earning extra cash loday!

| postage and
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I
I
I
I
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A Family Tradition Since 1916
Kuempel Chime
BUILD THE FINEST
We Know You Can Da Ix!

Easy 1o assemble quality Red-i-Kut
Clpck kits. A vanety of dessgns
hand made by our Grandlathars in
gald %° charry, oak ar walnut with
bevaled glass. Tubular Bell or Rod
mowamants Deiginal bronze ebched
dials and hand painied moonwhesls

Or gdart from scraich
American Classsc Plan - $300
Wrile lor Free Literature
or Call
1-800-328-6445
Betwesn Bam. & 4 pm

Kuempel Chime

Depr. 522, 21195 Minnetanks Blwd,
Eugelsioe, MM 55331

Plans and Ideas catalog

Easy-to-follow plans and projects

® Tools, toolchests and
workbenches.

® Recreational vehicles.

® Fine furniture.

@ Storage structures,

... complete with illustrations,

diagrams and materials list.

Send for
your

LL FREE-24 hrs:
7919-0pr.720 "7,
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Organize Yourself
Start your own Popular Mechanics
Library. Keep up to one years supply in an
attractive sturdy file box. With every order
you receive FREE self-adhesive labels
vovering the vears from 1975 101984

1 file box $2.95 2 file boxes $2.75 ea.
3 file boxes or more $2.50 ea.

To order vour Popular Mechanics
Plans and Ideas Caalog, and/or File Boxes.
send your name and address with check or
money order pavable wo Popular Mechanics
Mail to: POPULAR MECHANICS

Hox 1014, Radio Cirv Station

New York, NY 10101
Popular Mechanics is 5 Poblcation of Hearst Magarines,
& Diiwision of The Hearss Conpogation
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CLASSIFIED

ADVERTISEMENTS

Sophio Gronowice, Clagsified Salos Manager  Dorothy Nolan, Clagsified Service Manager
Rate: $6.25 per word payable in advance sach insertion. Minimum insertion ten words.
Bold face capitalized words—581.00 per word additional (First ward set in Bold Face at no extra charge, Zip Code Free.)

The niéxt available issue to place an advertisernent in America's No. 1 Classified Section is JUNE. The closing is APRIL Sth.
Send 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 post office box addresses for their convenience in handling your order, Popular Mechanics
maintains a reqgister of such mail-order advertisers containing their complete names and street addresses.

Advortisers using P.0. 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 materials with your requast.

UBLISHER" S MART
OOKS &8 PUBLICATIONS

BOOKS 27 Popular Categones Write; Chemerka's, Bax
12E, Mimnbc, Conn. 08357

P
B

ATLANTA Geargia Comalele Allanta Mewspapers Sunday
$10.00. Daly 5500 PP 5t Denzil, Box 4823, Manetta,
Geoigia 30061

LEARN 5ix simple gofl bases in one day. Immedialedy hit
e ball siraagier and lartner. Full page photos. Send 52 85,
Macmar, Box 1481, Moron Grove, |l BJ053

HOW TO START 77 HIGHLY PROFITABLE HOME
BUSINESSES. FREE DETAILS! LAKESIDE
ENTERPRISES, 990 LAKESIDE DRIVE. LAKE HAVASU
CITY, ARIZONA BE403

RETIRE worty frese! Fetined national edilor s 16-pags study
plﬂu—n‘m.rssm papar rases SE00m-OisCURSSd. obscune pi-
fahs. Case histories provoke you 10 examme personal nang:
ups. Siar praparing now - have peace ol mind later. Money
Back Guarartes. 3250 Ediotal Consublaney, 500
Valeybvoos Drive, Siver Spong. Maryland, 30804

FREE INFORMATION HOW TO SAVE TAX §'S. ACT
TODAY! Route 1, Box 169 Charaston, 1| 61920

PUBLISH Yow Book! Jon our succasshul authors. A1 sub-
(oS imvited. Publicty, adverisang, beauldul books. Serd o
fact-filed Dookiet and free manuscipt repon. Carllon Prass,
Dept. PMIP, 11 West 32 Stread, Mew York 10001

FREE SURVIVAL CATALOG - 50+ Sunaval Publications
Enerngy. Weapons., Computers, Medcal.  Fnancial!
CONSUMERTRONICS, 201 1-PM Crescen Or.. Alamogondo,
MM BRI 10,

PUBLISHERS' OVERSTOCKS, BARGAIN BOOKS 2,000
tifips. all subjects! Free catalog: Hamilion, Boax 15-A. Falls
Vilage, CT D&

MAKE YOUR SAVINGS GROW 20-25% ANMUALLY!
Eftortiess. Womytrea' Deiads: Ewhical Eneprses, 8083
Chahesworh, Dearborm Heights, Michigan, 48127

DRIVING To Alaska ™ Sawve Monty, Time, Troubds' Pregang
Yourssll And Vehicles For The Alcan Hghway Writan By
Long Tima Morthermers. $5.00 includes Yukon Aoad Map. Pal
Publications, Box 4585, Whilehorse, Yukon Temitory Y18
2FE

CATALOGS

TELESCOPES, meror kits, eyapisces, books. Calalag
200 Telescopmcs, Box 38, La Canada, TA 81011

FREE CATALDOG - BEST IN THE INDUSTRY

A COMPLETE CAMERA STORE IN A CATALDG
ONE of the Worid's Greal Calalogs, and i is photographac,
Sand 1 Porter's Camsrs Slore. Ine.,. Box 628, Dapl. PM,
Cedar Falls. lowa 50613 for your Free Copy (U.3. Oniyh. 112
tabioid sige pages dlled with 4,000 #ems many of them
exchewre and wery unusual Plus popular Brand cameras,
lenzes. Nash, esc. Al discount peices. Hupe imverdory, Tast
SETVICE. Qreal packaging. You must see il 1o beieve 1. Order
your Fres oopy oday

TREMENDOUS DISCOUNTS. Nalonally Adverised Max-
am Mechanics lools, Spor! knevas. Cuthary, Lietime Wamanty.
Much maore, Fully guararised, We pay shppang. 96 page 1ull
ool claiog. $2.000 WAB Home Producls, Depl. 10, 55
Cushman Fd., Winskow, Maine (4831

TRCUBLESHOOT your cas withowd §Hing a lingar . Raal
money-2aver repof. Send 5500 Helmar, Ste 44, 368
Lakeshore, Massapequa Pam, NY 11762

TIRED OF LOOGING MOMEYT Siaf saving now with
Beatng 1he Gas Pump”. All new, sasy o undarstand inor-
mation an fuel economy performance. Compiled by profes.
sipnats. Onby §7.75. FMB Research, Box T35, Chesier, PA
18018

101 WAYE TO SAVE MONEY ON YOUR CAR153.50. Paul
Jarnason, 3515 Grand Ave., Daxland, CA. 4610

AUTO SUPPLIES & EQUIPMENT

AMATING! 48 Pz Eiminates repas’ Banes Milsape!
Reduces Frction! Onky Onoe! Guaranteed $14.50 PP,
Erdman. 4179PM Babalee, Wesl Band, Wis 53095

HYDRAULIC JACK Repes Manuals and Kils. Catmiog
52.00. Hydraulc Jack Inc., PO, Box 18, Accosd, NY 12404

SMALL EMGINES, Lawnmower Pars. Troy-Bét Tillers,
Honda Ganerators, MeCulloch Chainsaws, much more, di-
aound prices. FREE CATALOG. Small Engine City, 2812
Lyndale South, Minneapohs. Mirnesola 55408

SMOKY MOUNTAIN KNIFE WORKS nas over one milian
knives and culiery dems ai wholesale proas. §2.00 gets you
our giant catalog by brst ciass mail. The Knile Catalog, PO
Box T14PM, Sawensle, TN 37662,

MOWER Deck. Trmmer and Tiler Kis, Lse Your Oig
Engne! Great Savings! Catalog 52.00-Piefundable. Blackick
Sarvice, Box 5. Blackhck, Ohas 43004

FREE %ol cataicg. Tool Lne, 817 Mew Yok Ave
Martmsburg, W.W. 25401

POPULAR MECHAMICS halps those wha help themaalyves
wilh the Plans and ideas Cataleg. Easy o follow plans and
projecis - Toals, ooichests and workbenches - Recreatanal
veliches - Fine lurniure - Storage sbuchures. Complete with
ilksirations, disgrams and matersals lisl. §1 .00, Send order lo:
Popudar Machamcs, Box 1014 Radio City Staton, Mew Yok,
MY, 10

AUTOMOEILES

SELL BOOKS BY MAIL, Details—25¢. 55.. 2311 &1k 51,
Ponu, . 81354

COLLECT COINS! For invesiment And Pralit. How To Oet
Staried. Like Buried Treasure! Sawsiacton Guamntead. Onky
$3.00. Mel's. 300 Morh Sandbranch, Prosperty. WY
FEEOF-Dad G

SUPER FORD MAGAZINE: Largest gl Ford Perioermance
and Resipration Publication in the Word! Full cofor racing,
resloraton and lechrical columns, deplay sdvarlisieg and
hundreds of classheds monthly. 10 years i pubhbcation.
$20.00 a vear in US, Super Ford, Dept. 50, Box 358, Seneca
Falls, WY 13148 Mastercard or Visa, phone: 315:-588-2011.

AUTO Pars Wholesale For Details Send Large SASE To
Frank Shockiay Ent., P.O. Box B). Pennsausen, M.J 05110

ALTERNATOR Genarator Rebusding Book. inioermaticn:
55,00 |Refundable). Hedelund Engineesing. Box 26024, Les
Wegas, NV, B3128,

PARTS: Army Jeep and irack pats. Spare Pars &
Eguipment Co., PO, Box 751, Lexington, Keniucky
A0SAT-0751

SUPER Soap-MATURAL Mechancs Hand Soap. 1 b,
$4.50 includes shipping. Box 24262 San Francisco, Ca.
G414,

CARPETS, o9, shocks, suspendon gars e all cars 1935
19680, Free catalogue. Kanler Aulp Products, T6P Monroa,
Baanban, N OTO05 S00-526-1096.

MEW RADIATOR FLUSH TECHMIOQUE BEATS THEM
ALL! Sanple go # yoursell ischniqus restiores heaber cores &l
same lme! New cooing system lips included! 56,55 chack o
ma 1o: Echa Indormabon Systems. P.O. Box 703, Glen Echg,
Ml 20812,

QUR POPULAR MECHANKCS MAY ISSUE, once agan
wall feaiure our famous Car Care Guide. Becoma pan of il by
adwartising your products and ideas in thes column, For $6.25
& word, zip-code free, your ad wil resch 8,000,000 readers in
this monih. Send order 1o; PM Glassibed, 224 W. 5Tih Streel,
Mew York, NY 100186,

BRAKE Sarvice Manual Dormastic and Impor Informagon
£1.00 (reundable). Do Information Co., Box §12, Wiltsonville,
Cwagon 67070

DYNAMIC Books! “Parsonality,” 55.00— ‘Concentratan,”
$4.00— . $3.00. Free catalogs! Davenporl
516 East Lormita. #3— PMD. Glendake, Ca 31505

HOMEOWMER'S HANDBOOK OF PLUMBING AND RE-
PAIR. Kendall Webster {1978) $23 65 Comprehensive, read-
ghle. A fingertip referenca. Kriager Pubishing Ce., Inc.. PO,
Box 8542, Malbouma, FL 32802

SAVE Monay "Harves] Nature's Garden.” §5.00 Postpaid
Satislachon Guarantesd. Shirley Publications, Bax 602, Deet
Rover, Minn, 56835

EASIEST AND FASTEST WAY TO START A SUCCESS-
FUL MAIL DRDER BUSINESS ON A SHOESTRING. AN
aspacts coversd, send $8.9% for bookiel 10: Wyles Book
Sales, A.D. 1, Box 52A, Roarng Spring, PA 16573

FREE calalog - bookiets, wnigue problem-sating service
CGustom How-To. Box 6600, Riverhead, NY 11501
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SAVE GASOLINE! Bypass pofution devioes—masily,
reversbly! PoscoB, LaGeangevilia, NY 12540

FAEE AUTOMOTIVE SECURITY CATALOG: Largess
salection available. Do-i-Yourses, Pagaers, alarms, hood
locks, glats dedecion. Allow & weaks. |mmedisls Delvany.
Serd 51.00. Automolive Security Equipmant, Depl 2, P.O.
Baox 382, Plaimaew, Mew York 11803

READ this raport belons changing tha! ransmesson flud!
£2.00: Williams, Suite A3 9100 Geaiicd, Detroil, Michigan
48213

SMOWCATS 6-Pass $14,850. 4-Pass $8,950. Both great in
Geap powder, Tracked 142-ton trailers availabse, Raadirac, PO
Box 18745, Denwer, Colorade 80218, Phone
(03]~ TE5-5005

42 WAYS TO CARE FOR YOUR CAR, Save On Auto
Repars. 52.00 To- B. Rhoges Co., 110-32 157 5t J

MEVER nead changs oil again. DRAIN'T, Apartada 2215J,
Monterey B4810, México

CORVAIR PARTS - 400 page calakog, S000 paris: $4.00:
Clarik's CORVAIR Parts, Inc.. 1 2. Shelbume, Ma. 01370

SAVE HUNDREDS Build your own. Lockng, Wooden,
Hamey Duty Machanics o all purpose Roller Cabinel and
Chest. 34 8q. feet storage. Plans and instrecions $10000.
Backwoods Enginesrng, P.O. Box 3, Scobiville. Michigan
45454

PROTECT YOUR VEHICLE'S CHROMED AND PANTED
SURF&CES! Moun bumper stickers, decals, and self-sScking
thams with MAGICMOUNT! Wivks on any veresa! Complately
oliminates damaga’ With MAGICMOUNT all bumgar sticer
#ama ame _ . . INSTANTLY APPLIED . . . IMSTANTLY
REMOVED . . . WHENEVER YOU WISH| GUARANTEED!
Dntails §1.00. MAGICMOUNT, Box 3453, Holday, Flonda
3680

MY, 11433

(Continued on nawt pags)




AUTO SUPPLIES & EQUIPMENT

AMPCO TOP CYLINDER RICATORS. Corsanty
cleans and lubricatas fhe heal-wear-nction zone inan enging

Sard SASE for free brochwe, Vaco, Inc., Bou &, Flomnoe,
Mazs, 01060

MPORT AUTO PARTS - New and Remanuiacied at Bar-
gain Prices. Send §2.00 lor catalog. State Year, Make & Maod-
o of Car. Same day service. Sech-A-Deal! Bon 23621,
Rochaster, MY, 14823

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO Kats, Minibikes, Abv's, Kils, Parts, Engines. Lowest
Prices. Largest Selecton. 64 Page Catalog $3.00. Rafund-
abie. Kart Workd, Dept. C.. 1488 Mentor Ave., Painesiie,
Ohio 44077

PLANS: GO-KART 53.00, MINLBIKE $2.50, TRACTOR
§10.00, Viehicle, Chazy, N.Y. 12821,

$40-Mini-Bike Kil, Go-Karls. Frames, Engines, Whaeels
Clutches, Tires. Including Moped Pams and ACCESSONES.
More Paerts-Lower Prices. 1985 Wholesale Catalog-52.00
Karts & Kits, P.0. Box 1028, Maywood, W OTE07

CUSHMAN Scooter Club. Mational Organization, Stabe
Chapters, Manuals, Mewshatters. Parts. $15.00. COOA, 1200
Kypar, Ponca, Oklahoma 74604

PLANS GO-MART £3.00 MiNI BIKE £250 TRACTOR
$10.00 Gearlgss Diffgrential Kan 510.00. Vehicle, Chiry, NY
12821

AVIATION, HANG GLIDING

BODMERANGS—INCREDIBLE RETURMS! You can 0o
it. Excating! Order your FREE Catalog Now! Boormeranghian,
306 Park, Monncs, LA 71201,

HOBBY HELICOPTER. "Choppy” Ulralight Smghe-Seal
Halicopte: Simplified Construction—Matoreyche Engne. Bro-
ehure $3.00. Polynova, Box 6T0M. 5t. Remi, Ouebec, Canada
JOL 20

ULTRA-AIRE uliralghl leaturing ant-sial canard. Cine and
two placa. Brochire and 3-weew drewengs $10.00. Pinaire
Engmeering. Inc., 1313 Mewion, Evansvilie, IN 47715

DESIGHN Build Aimdanes, Harg Glidars, Simphled Publice-
tions. Brochure 20e. McCoy Aircrafl, 12820 5. Figuenoa, Los
Angeles, CA B0061.

COMPUTERS & SOFTWARE

FREE programs! Commodong-£4 TREMY s TIFE9-4A, Timew
VIC-20. Send stamps! EZRAEZRA, Box SZI2MAP, San

Dhego 92105,

MAXELL Desketie t2box SSD0 52595 DSDD $33.85,
Fip'NFile S0'siorage case $19.95. 20lb. claan border com-
puter paper £11.85500. Danlong, 1520E 55th, Long Beach,
CA, 20805,

ENCLOSED TRAILER! Arcrah construckon simglified.
Light! Strong! Versatiie! Details 51.00. Featheration, 3316
Funslon, £l Pasa, TX 70038

SCHOOL Bus Molomome Conversion lllusirated Imstrue-
tons $3.00 To: AWF, P.O. Box 70182, Eugene, Ovegon
aram

BOATS, OUTBOARDS, TRAILERS, &
KITS

X1 TIMEX SIMCLAIR 1000 Users. Basc Home Morgage
Intizres Calculabor Prograen does inberes] amodization on sim-
ple inderesl joans. C-60 cassette. 3300 posipad. Park
Industries. 11 Hillside Road, Kingsion, NH X848

THIS WA Salware Handware bargains, Hard 1o bod dems.
Huge selectan. Fast Sarvce. Free Catalog. Dynamic. Box
690, Haciesvibe, N.Y, 116{1

TH6'4A FREE software ofler. Basic Sottware. Box 23167,
Miwaukes, Wisconzin 53323

FREE Software Cataiog: I1BM, CPM, Apple. Commodore.
Cynacomp, Box 18129, Rochesier, NY. 145618

COMPUTER WORKTABLE, Lowcos! weskend peoyact
Plang $10.00. Adams Camputers, PL.O. Box 8371, Asheville,
NC, 28814

STEREO, CASSETTE TAPES, ETC.

BOATKITS - PLANS - PATTERNS - FRAMEXITS - Lang-
eat Catalng - 300 Designs B /B0 - Plywood - Fiberglass - Sieal
- Strip Planking - POWERBOATS - Inboands - Outboards -
Cruisers - Sporthishers - Houseboats - Hydroplanes - Duck-
haats (Canoes Kayaks| - SAILBOATS - Daysailers - Trailer:
sailers - Mulihulls - SUPPLIES - Epsayplus - Epsrygius -
Cloth - Resns - Foam - CATALOG 5200 {Asmnail 54.00) -
[Book - Amateur Boathusding” - Fiberglass - Phywood Epoy -
Stenl - 3500, CLARKCRAFT, 16-P Aqualans, Tonawanda,
NY 14150

BOAT PLANS - PATTERNS - KITS - Hundrads of dasigng -
Wiod - Fiberglass - Sieel - Sailboals - Powerboats - Canoes -
Kayaks - Rowboals - Duckboats - Dories - Houseboats. Sim-
ple, amater-proven methods, Instnucions assung professon:
al results' Hoge 152-page catalpg 5300 (54.00 Aimad),
Includes Free ~“Boamuiking Supplies” Catslog - Discount
Prcas! - Fastarangs - Fibarglass - Aesing - Glues - Books.
Investigate “Poxyshieid”“Poaygrip” woddispony System -
Ml 5200, GLEN-L Marine, 9152 Rosecrans, Box
THEMP, Baliliower, CA 30706.

THOLUSANDS OF OLDIES! Hard-10-fnd 45pm bl records
froen the: last 40 years including pop. country, rock, and soul.
Sand $2.00 for catalog 1o Amencan Pie. P.0. Box 66455,
Dept. PM, Los Angeies, CA. 50088

STEREQ Active Wear Sound System. Vest With Buse in
Sound, Augged, Durable. Wear Anywhare: Hiking, Jogging.
Wirle. Incentico, 231 South Bemision, Clayton, Mo 631035

TV & VIDEO EQUIPMENT
NOTICE: USE OF CEATAIN ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

HOW-TO SELECTINSTALL SATELUTE book Sand
£4.00 tor book/calalog. Expenenced BEFORE'AFTER SALE
ASEISTANCE. SATDISCOUNT, 4835 Rock Sgring,
Adington, Ya. 22207

COLLECT VIDED MOWVIES! VHS. Bets, Catalog 52.00.
Towar, Dunlork, MD 20764-0213

SATELLITE TELEVISION ANTENNAS complate detadaed
plans for home construchon by anyone. $500. Jansen
Electromes, P.0. Bax 168-M, Dundea, OR 87115

SPACE & ASTROMAUTS

ANTIGRAVITY Propulsion Dewice! Froe Brochure. RODA,
Box BTINM, Concord, NC 28025

MASA emblems. toys, gifts, colaclibles. Catatog §1.25
Retundable. Colector Trends, Box 381, Dayton, Ohio
45409

HOVERCRAFT

SATELLITE Systerns, Best Prices. Catalog 51.00. Starknk,
Inc., 1122 Parkplara, Sulle 41, Hunlsvile, Alabama 35801,

VIDED Hook-up Dhagram Manual-Shows how to hook-up
TV, WCR. Salefite, Stercos, Mufti-sets. $6.00. NosthSiar
Video Services, Dept M, P.O. Bax 1992, Hollywood, FL
3023

FIBERGLASS - RESINS - Foams - cloth - eposies - mal -
sic. Faciory pnces - CATALOGUE 51.00 - (Book “COM-
PLETE FIBERGLASSING™ 58000 - Clarkcrafl, 16-Pi
Aguestane, Tonawanda, WY 14150

BOAT KITS - POWER'SAIL - 11°-30°. FIBERGLASS.
Save hal. Anyone can assemble FREE 4B-page catalog.
LUGER, Dept BC-85 3800 Wes! Highway 13, Burngwills,
Minnesota 55337, 612-B50-3000

EVINAUDE - Mescury 1984 Bargisns .. _ all siges ., 52.00
handing . . . Scott MeCulioch parts . . Electra Marine, 510
Mamci Road, Lynbrook, New York 11563

CANOES- KAYAKS- STRIPPER CANDES- Linusual Ama-
teur Budding Technigues. Prolessional Resulls. (Details $2.00
Ralundabia). C'E Watercral, Box B2 Barron, WL 54812

PADDLE Whesl Boal For Kids, Simpie Construction
Litemat, 7.0, Boa 18686, Pederboro, Ontario KB 7T

BASS BOAT and FLOAT TUBE BLUE PRINTS 1 and 2
man, $50 materiad cost, simple to construct only $9.95. P.O.
Box 1155, Rowlett. TX 75068

OUTDOOR EQUIPMENT

ADNAOMDACK LAWN FURNITURE Tradional Adinon-
dack lawn furnduee bofh durable and attractwe. Crafted of
hardwood. each peece & carehally sanded, then assembiled
wilh walsr-resistand gus, sealsd with wood presenvative and
Slanad—al 1o make § stand wp 1o the ngors of ouldooT usa.
liesirated plans end matenals list available. PL-1751 $5.95
Send to: Popular Mechanics, Bon 1014 Radey Caty Station,
MNaw York MY, 10004

Anderson Sateflite TV, 1081 Woodlake, Lewrencebung. KY
40342

HOVERCRAFT Plans ANl Sizes. Catalog $1.00. Univarsal
Hewererah, Box 281, Condova, lllinois 61242

AERO-CAR Amazing Hovercrall bu# sasily with ardinany
tools, Lawnmower angane powar. Carmes one man plus. Hoe-
g, Fias bonwarnd, backward. Sideways avel [and anwe water.
Completa constructon  plans and  brochure.  §8.95.
Aarc-Progects, Box 5118PM, Cirton, Naw Jorsey 08805

Ca'S, RADIO & HAM EQUIPMENT

POLICE Scannars, Bearcal, Regency. HPA, Box 18224,
Denver, CO. BO218.

CB MODIFICATIONS, Conwversions, Books, Plans, Kils.
Caialog 32. CBCI, Box 31500M, Phoonx, AZ BS044

CB MODIFICATIONS, Linear Planbook, Kits §1.00 redund-
abie. APS, POB 263, Mewport, RI 02840, 407-548-5627

REPAIR YOUR OWN TV . .. IT'S EASY. Wrila, Resaarch,
AL 3. BO1B, Colville. WA 83114

LG §1.00. HUNTEREX, BOX 1112, WINSTON-SALEM, NC
mae.

TV RADIO TUBES Ty, Send 51.00 for list. Better T.V.,
425 NE 12Tt Awve., Portiand, Or. 87230

YCR DUSTCOVER. Top Qually only $6.95! Guaraniged—
Videoshop, 143 Qakland, Adingson, MA 02174

ENJOY SATELLITE TELEVISION. Save monay wiih easy.
guaraniend, do-tyoursell antenna  plansbits, Echoms
nowecge not necessary. Send $1.00 for cataiog or 5895 for
"Consumer Gude to Saleflite Television.” GFI-36. Box 9108,
Missoula, MT 52807,

SATELLITE TV SYSTEM. Buy direct and install yourses
and Eave. Prices start af $555.00 Call of write \nday for our
Free booklel and Vidsa Choices, 1155 Zion Rd.,
Ballefonta, PA 16823, (B14) 355-7530

HATIONAL Company Loaking for Satelite Antenna Deal.
ars. Mo Expanence Required. Complete Uini Prices $£30.00
and Up Retail $1.265.00. Phones Open 24 Hours
303-570-7E00.

BAVE up 1o 40% on VCA's and Video Tapes. FREE dis-
count catalog. Nomhwoods General Store, Dept. WPM-4, 1325
Gresnway Cross, Madison, W1 53713, (608) 274-4680.

umwnmﬁﬁnnnmrmw
own system and save! instruction manuaks, schemancs, cir
cuil boards! Send stamped ervelops: NANDH, Box au-?
Depl. 78E, Tempe, AZ B5282.

CAMPERS & TRAILERS —KITS, PLANS

BUHLD YOUR OWM—Trawsl Trailer—Fifth Wheelsr—
Mhcorhome-Camgei—Plekip  Cenved— Pliis— Pamsims—
Kiis—Catalog §1— Ghen-L R-\'s. #152FM Rcsecrans, Box
TEE, BadSowss, CA DOTDE

ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES

BIGGER, More Powerful Muscies - faster’! Froo Bookiat!
Unmversal, Bax 66844, Detroil, Michigan 48240

BUILD Muscle Wilthout Weights Or Gadpets! VRT, P.O.
S3026 P, Madwaukea, W 53202

EXERCISE cycle powvared gensrainr furs T.V. Encourages
exarcise, waight inas. Plans §7.50 (Rehended with order of Kn
o7 assembled unit.) IF-ware Inc., Box 46291, Chicago, llngis
BOG46-0281

SPORTING GOODS AND EQUIPMENT

Mﬂmhmmhﬂmmmnﬂ
Gareral Stare,
Wi sama

FISHING, TACKLE, LURES

FREE Sinker Mold Calsiog over 100 molds 25 shapes.
Carmen's, Box Z20PM, Wesi Newion, PA 15080

GUNS, DECOYS, HUNTING

LIVE TRAPS! All Animals. Free Catalog. MenyerTrag, Box
153F, Garrison, lowa 52229

BATTERY REBUILDING SCHOOL

BATTERY Rebuikting Tock, Instructions $544.00. Manusl
$55,00. Training Aveilsbia. Sun Batiery, 10415 08, Sebring,
Florida 33870
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ENERGY SAVING

EMGINES For Mowers, Tdlars, Etc. Fres Discount Cataiog
Engines. 166FM, Ashland, MO G5010

TOOLS FOR SALE

DO IT HOW? Siar Sawng 35% On Ceniral Arconditonng.
Evaluated Andg Approved By The D.0.E. Proved Savengs By A
Universily. Semphe installaton. 5 Year Guaramee. ‘Wrile
Sarry Control Products. Box (905804, 6064 Oasachobes
Bivel.. West Paim Beach, F| 33408

AlR Tools - Buy One O The Bast At A Discount Prce - Send
for Frea Catalog Ard Prces: & & E Tool, 4597 Peal Road,
Cleveland. Obio 44108

PLANS for bt nirwe devices never oflened befora! All easy.
inprpenve 10 buill. SPOTWELDER—VAPOR DEGREAS-
ER— 300,000 B.T.U. TORCH— HEATPIPE SOLAR COL-
LECTOR—HEAT SAVER boosts lumace oulpul . . - Sand o

MAEN Publisheng, 77660 Sahda. Manmpe-On-
Tha-Lake, Onic 44060

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewirg Machines with Waking Feel, com-
plete ready 10 use—only J460.00. Trompson Model PW200-
AVAILABLE FROM YOUR LOCAL DEALER, ar order direcl
{Master Charge-Visa) Datho Mig., Inc. P.O. Boa 12710
Lubbock, Texas 73452 — Phane. (B0E) T44-6774

MACHINERY, TOOLS & SUPPLIES

4" METAL Cuting Lathe 38725 Taig, 15048 Procior,
Industry, CA 81746

SOLAR POWERED OUTDOOR LIGHTS CHer Socunty
Location  Flambdity, Tam Cradibs, For  Inlsemation
1-800-241 2682, (404) 51-8459

SOLAR, GREENHOUSE, AND ENERGY SAVING
PRAODUCTS CATALOG!
COMPONENTS, Complete Systams, 88 pages, 16 sections.
uwr 11t wear! Order rm ane exper source — e cowntry s
largest anargy saveng mal andar house! Send 51,00 postpad
Solar Components Corposaton, Dept M. PO Box 237,
Manchester, NH 03105

SOLAR & ALTERNATE ENERGY

FREE HYDROGEN FUEL and Quygen Genoraior uses
Waler and Solar Cella. Plans and KA $12.00. Prarie Power
Box 8291, Edmondon. Aberia, T6H OLO, Canada

SOLAR panpl haals liquid to 160 on &0 day. Buid ior
100 .00 Inlormabon £1.00. Marco Enlerprises, 7330 Ralston
Ay, ndianagaks, (M 46240

RASMUS = wand furbing, ol lough. Cornson resstant
Prwarful. Now fvadabils in kit laem. AL s & wand maching you
can pul ingedher yoursedl. Al he precision parts s incledea
Send 55 lor info and wind energy design book Pacilc
Turbene, 5 W. Harnson, Seatte. WA 36119

SMALL FOUMDRY Furmaces. Supplies. Fres Resaiune
Pyramid Products, 3736 Sauth Tth Avernuie, Phoanix, Argona
B5041

BAVE Budd Your Own Wood Fued Add-On For Domashc
And Hol Waler Healing Plans $13.55 US. Pevale, Box 388,
Cromocto, MB E2V 212

STEEL, Brass, Aluminum, Catalog. $1.00. MBM, 3712
Fremonl. Chicago. IL 60613

STEEL, Alumirum, Brass—Sheel, Bar. Shop Supplas,
Prans. Wrie CEl AR, Bos 163, Camarpn, IL 61423

SILVO Hordware, 168-page Hand & Power Tool Calalog
£1. PM-5-4, 531 Tacony St Philadelphia, PA 19137-2380

HOME CRAFTIMAN

WOODWORKER'S supples calalog!! . ., . Hundrds
waRgars, [ymaking, urmng Squares, hardwoods, pafierns,
Dooks, cang, dowels, peqgs. spendies, mone! Bargain offers
nciuged, Send $1.00. Morgan POTM20-D, 1123 Bardstown,
Louinsdle, Kenlucky 402048,

TOY CAR PLANS: 50 profie cars, 34 00, MTD Co., Bax 58,
Summerleld, N.C. 27358

PEG-1000 WHOLESALE - 10 pounds Polyethylens Giyool
Qriser wood Stabikter 51700, FREE wood knishing guide and
products cataleg from: General Foishes, Box 14363, West
Allis, Wi 53214, Phona (414) T74-1050.

40 FULL Size Wooden Project Paierns. Toys, Purries,
Eic. 5350, OnZ Enlerprises. Box 161, Tama. lowa 52338

FURNITURE STRIFFING MACHINE. Efioriess hnish
mmoval. Prold Polertipl! Mans 5500, Fumstip, 510
Southenason, Bloomengion, | 61701

FRAEE CATALOG- Woodworking Supphes' Hardwoods,
Benches, Clamps-Much More! Brand MName Tools!
Boosbiatch, Drawir 18, PO Box 142 Hagersiown, 1N
ATIAE

FREE Brochwe lems For The Woodworker. Box 133,
Morth Attlebarn, MA 02761

FREE Catalog, Hardwoods. Plywond, Venaers. Timberne
Forest Products, Box B58A. Lake Eimo, MN 55042

WHIRLIGIGS, Fui Scale Pians. Aotan Trimouse Masd
Churming, $5595, CARDA INC., 1700 M. W. 86 Ter,
Hailywood, Fl 33024

WOODEN Toy Plans, Catalog §1.00, Free Plan With First
Ordes. Toyorall, 601-PA East Man, Waynesboro, PA 17268

MONEYMAKING WOODCRAFT PLANS, KITS. Unuswal
Easy-Make foys, gifs,  Accessones  Free  Brothure.
Wihams, 321 Taus, Glen Cove, NY 11542

WODDENM Toy Parts and Pattarrs, Fun Wah Wood Calalog
31.00. Howard Co.. Depl. PM, Box 442, MNew Albary, IN
47150

BEST Prcies, Woodworkars Machmery Catalog. Frae
Mckigan, PMCBS, Johnson Gty MY, 13790

PIPFE TEMPLATES. 14" 10 12", Over 1000 all. Branches,
Elnows. Plus Mora, Only 518 95 Grapho Markeling, 3701
Division, Suite F23, Motaies, L. 70002

CATALDG FULL-GIZE FURAMITURE PLANS &2 00,
Retunded with lirsl order. Traddsonal. Earty Amescan, owves
180! Fumiture Daesigns. 1425 Shevman, Dept CP-85,
Evanston, IL &0H01

FAVORITE WOOD TOYS, Pallerns, Parls. Whees, Cata-
Iog $1. Toys And Joys, Box BZAM, Lynden. Wash, 98264

BANDSAW BLADES any sae SAVE 20 30% EUROPEAN
Wood and Metal Working Machinery. Frée Information,
Suftolk Machmery, Suite B, 16 Shore Foad, Palchogue, NY
1772

BOLTS, SCREWS. TOOLS, WHOLESALE, DMAECT.
Guarantead. Cataiog 31,00 (Aelundabie), Camelol, Depl. 44,
Box 85, Brewiol, Weconssn 53104

MACHINE 3hop Supplies, Faniaslic pnces. Writa: ATC,
2516"%: W. Rosecrans, Gargena, CA, 50249

HARDWARE Canler — 2,101 pieces onganized n & 25-
draver cabinet. Just about every fut, Screw, washer, boit and
cofgmpin you' il ever need! $12.95, Beles, 2124 East Blanche,
Phodinix, A 85022

PANEL SAW KIT Inlormaton: Beals, 248 L Kirmer,
Sequim, YWa 98382

2 BHEET METAL BRAKES. Plans 5500 Johnsan
industes. Box 31532, Linleton, S0 80161

CATALOG METAL AND HARDWARE 51 00 Relunoed
with First Oedor, Stoel, Grada 5 Bolts, Nuts, Washers, Storage
Bins, Keystock, Sockel Head Cap Screws, Roliping, ele. TWF
Inchustries, 102A Souin Firsl Streat, Barret, MM, 56211

BANDSAW BLADES, Any Suze, Free inesahure. Ming Saw,
6541 Tidewater Oy, Mook, Veginsa 23505

MAKE WOODEN TOYS-PROJECTS. 100s plang. Wits.
hardwood pars (tloy. crafl, fumiture)- Catalog $1.00. Chamy
Tree Toys. Beimond, Ohio 43718

WOODCRAFT PATTERNS, Windmills, Wishing Walls. Birg
Houses, Feeders, Fiyng Duck, Pheasant, Quidoor Plantars,
Catalog $1.00. Crabers, 11840 US 27T North, DeiWin,
MiChgan 4E820.

UNFINISHED pecfire frame mouldng. Faclony clossout
507 discount, 200 shyles. Wrie: Japs, 126-PF Soeventh Mo,
Hopins, Mk 55343

BATTERY CLOCK MOVEMENTS. Baeiow wholgsale
prices. Best Quabty Calalog $1.00 (relundable). ¥ankee, Box
26, Thompasn, Corneclicul DE2TT

DETAILED PLAMG: 3 Bird Houses $3.00, Weodirain 6
Cars 34.00. Picnic Table $4.00. Linsk, Chazy, N.Y, 12821

MAKE PIPES. Book, Malerals: PIMO P45 Box 58211,
Chicago, lllingis RMEES

PORTABLE TOOL CENTER AND WORKBEMNCH Ths
unsgue. Superhly designed ool centar dnd workbench s acty-
aly b plans ior the phce of one, Special feafures noiude 4
remaraabie top with a gnd sudface undemaeath, permits sasy
verlical placernan ol clamps and dravwers thal open on both
gides, Thit Danch & bulll Kwer 10 make hasvy hfing gasier,
Portable Tool Cenier - kesps your 10018 and BooEssOHas al
your lngerhips. PL-1769 $5.95. Send to: Popular Machanica,
Box 1014 Radio City Stahon, Mew York, MY, 10101

l"l.ﬂmll!I BLUEPRINTS, PROJECTS
BARDEMERS - GRAOW BETTER TOMATOES - Use the
Irfinlphee sl feve Qarderssg aid! Combination stake and
deep rool watening ladilizing lood. kristake easdy madg kom
common malenals. Send §3.00 chech/money order now lor
dlustraied plans. Somaay Enlemprises, Box 75TR, Manchester,
WD 21102

CRAADLE Pian For CABBAGE PATCH Size Doll 53.00.
Canan, P.O. Box 233, Pennington, N.J. 08534

PFVC PIPE FURMNITURE. Plars, Kits & Accessories FREE
Catalog® JAL Casual Furndure, Box 208, Tewkshury, Mass.
0476

PLANTER Seand 83.00 for plans 1o Tech-Sel. 4T3 Gneziy
Raoad, Madras. OR. 97741

GLIDER SWING FULL size BUILD for 355 00 FREE plans
52.00 please postage and handing. JOMES MIMMESOTA
€0, 5805 WESTEROOK RD., MINNEAPOLIS, MN. 55427

WHIRALIGIG PLANS, PATTERNS! Create sin of our lawgrite
Wind-Action” woodworking designa. Only $6000. Accents
(WP-45), Bow 262, Danvers, MA 01923

FIWVE FREE PLAMS Furndun Toys Shop Equipmant Witk
Nisirabed Catalog. 700 lbems. Send §1.00 Fer Details. Mayeo
Sales. Box 3931PM, Mesa. Arzona A5204

WELDERS! Buhd @ yoursell ower 100 propects. Froe
distaits. Sun Enterprizes. PO Box 75133-PM, Okiahoma City,
Oxlahoma 73107

COMPUTER DESK 111 Bul from one plywood sheet 1
Pans, 52.50. Amencan Crafisman, PO, Box 4012, Santa
Posa. Calilomma 95401

COUNTRY LOVE-BENCH Full instruchon, Snd Plans Send
F16.00 Pans, 116 Pamico, Bathaven, NC. 2T810

50 BIRDHOUSE and Feeder Desgns 3800, John
Franksntiid, Boo 3514, Bryan. Texas 77805

LOG CARBINS & "A" FRAMES

DRILL CHUCKS, Easy nstructions fo dsassemnble mnd
mecondtion, $3.00. Chuck, P.O. Box 14803, Poriland, OR
7214

SURPLUS Machinigts Tools, Dvills, Cutters. Salme, 15
Brianchil. Holden, Mass. 01520

PICTURE TOOLS Ovganize your workshop ol panels
Piciures of owver forty differpnt hand and power tools with
adheswe backs arg Both funchonal and aBractive. Put each
sl it ite place and g @ wihen you reed d. PL B-1282 £5.45.
Sand order o r Mechanucs, Box 1014 Rstio Coy
Staton, Maw York, MY, 30700

HARDWARE CATALOG £1.00 Retundable st lirs) arder,
The Bevers, PO, Box 12, Wils Poind, Taxas 75168

$192.00 Irom ang 2 = 4 ghud - Full Plans §3.00 {redundasie),
Bird, 1631 Garlieid. Maho Fals, ldahe 83401

OVER 75 FULL SIZE PATTERNS! Creals proliabls wood-
en giis, toys, househald accessonies, PLUS “Shop Secrets’.
Only $6.00. Accerns (P-45), Box 262, Darvers, MA 01923

RARE Modhesstern Red CEDAR DUAL CLOCK KITS
Serdt SASE to: HUB Enterprses. PO Box 1888, Depl. M,
Aberdesn, WA 98520-0308

WOOD, WOODWORKING

“SHARPENERS REPORT™ Monihly Mewsietter, Shaspen-
ing Guidebook, Angle Wal Char, Free defails. Skog
Compary, Depl. PMa, P.O. 228588, Minneapoies, MN 58422

M POPULAR MECHANICS = APRIL 1935

FREE WOODWORKERS CATALODG. ¥ouwr basl source ior
Qually woodworing Lools, Everyihmg irom b Braces o wood
barers, Irom saws o sharpeneng siones. Full color, 32 pages,
$9 discound coupon. Salisfacton Guarnnteed Woodcraht
Supply. Depl. PMO3, Box 4000, Woburn, Massachusens
888,

HOME KITS - vochure prices 54.00. ASC Box BUOTE, Fi.
Worth, TX T&180

FOR THE HOME

HALOM Fre Extinguishes-FRechargeable 2BC—will not
harm compulers, sterens, kichens. aulos—Easy To Use—
Satalaction Guaranieed. $49.95 VISAME COD. Homacans,
AD3, Boa 3376, Hamburg, Pa 19526 (215-562.3245)

Sﬁﬂmﬂm&mﬂ1m-mum
Hogche % o ek a wibrahon-tree desagn o
PrEEnche SUpenor Sound, and A wiring diagraem - gl Thes cabinet
ir A clasd of 45 own. Our design allows you in altar the dman-
sions to il anywhare in your homa. Sid-page insifuction fman-
ual pomes with five layout and design sheats that help kaep
the job semple, PL-185 310000 Send order b Popular
Mechanics, Box 1014 Radio City Staton, Mew York, NY.
1




HOME BUILDING & REMODELING

LEARN 10 build your ceen homi Save 75%! Details. Gamet
Publghing, Box 14713, Spoans, WA 98214

PLASTICS

CASTOUITE Liquid Plastics. Cryshal cleas. cofors, For cast:
ng, embedding, coatng, fiberglassing: in ndusiry, laboratg-
s, crafl work. Reproduce your désigns wilh our mald mate-
finks. Calalog 32.00. CASTOLUITE, Depl. 850FPM, Box 391,
Winodstoch, IL. GO0

PLASTIC Bags. All Sires. Small and large quanttes. Fres
Caialog with prices. Caf SAKei Toll Free 1-800-45-SAKET: i
Calilomia 1-B00-44-SAKET

DO IT YOURSELF

REPAIR YOUR OWN TV, . . IT'S EABY. Wrile, Fedaamch
A1 3, Box 80VB. Colville, WA B3114

PROJECTION TV . . . Comvert your TV b peogect 7 ool
picture . . . Resulls comparable 1o 52.500 projeciors . . Total
cos! less than $30.00 . . PLANS AMD 8 LENS $1585
Mustrated informafon FREE. Macrocoma-BH, Washnglon
Crossirg, Pennayhana 18877, Creditcard Ordars 24 HRS,
{215) T36-2979

AMAING WATER POWERED PUMPS! Hunﬂm-:F
uses. Indgrmation - Embes. Box 4568 Oak Brook, IL 60521

AT LAST- Anmybody's Guide 1o Elecinc Apphance Fepair.
IBustrated" Covers majo appliances rom disposals 1o relng:
eralors, 38 95 Anybody's Gude, P.O. Boa 1622-F, Montrose.
GO B1401

INSTANT SIDEWALK - 515 buys 15’ - 187 round or square
Paly steppngsiones, (also 12° sizes). Dealers wanted. Free
sample, PATRICO, Drawer 2P8L, Francs, O T4B44,

BUILD yoursell saw shaspening maching Shampeaze, Boa
6004, San Bemarding, CA #2412

UPHOLSTERING SUPPLIES $1.00 for Prices, Vanaty
Products, Boux SG6F, Lathrup Vilage, Wech 480760868

ETAINED GLASS SUPPLIES Complata Calalog 52 00 jre-
lundable). Sunshing Glassworks, 3630 Harlem, Dept CT.
Buffalz, MY 14315

LEAD SOLDNER MOLDE, Scarce Cral, WWIL Cannon
Farasy. Wustrated Brochare §1.00 (Retundable). Dunkens.
Cabeer. TX 77837

LEATHERCRAFT Supples Catalog 3100 jrefundable).
Crafet-LS. 1905 75M, Shivman. Ta. 75080

METAL Putiae Frarnns I’ercl;\.,urd l-"rr.a-.; l;_']rdar Hign Qual
ity Matal Puclure Frames, Custom Cut &1 Costs Abaut ' Ol
Ratail Poces. Send 5200 For Calalog Ard Moukbog Sam-
ples. Amsncan Frame Coipodahon, 13408 Tomahawe Drive,
Mﬂurﬂﬂﬂ D 43037

FREE! Waorkds Leading Noweity Catalog 1600 Jokes,
Tricas, Scence, Spons, Hobhies, Johnson-Smith, C-6013, Mt
Clemens, M 48043

HOBEIES & COLLECTIONS

MILITARY Medals Catalogue 50¢ Yearly Subscnpbon
54.50. Vernon, Box 1387PM, Baldwin. WY 11510

MILITARY PATCHES Large Catalog 31.00 (Refundable)
Oy, Boa 7001 13PM, Tulsa Dul.a 74170

ATTENTION; YOUR CHDICE -I":-l" DESK FLA.ES Llnrnnd
MNations Couniries, Siases, Haioneal, Avmed Forcas 12 for
51500 delvered. Moming Glory Flag Shop, Box G, No.
Corway, NH. 03880

CLOGKS, Quartz battary movemard, fram 52 50 Catalosg
51.00. Ciocks, Roule 3. Bos §4EP, Foxworn, M5, 39483

FOUR HIETGHII: FM'EN'I' DRAAWINGS 8'c - 11" aged
parchione prints. (Patenis ol Ball, Edgon, Wrgkt Baos
MeCorreck) Send 512 50 10: Speciaity Porrags, P.O. Box
5192, Ardnglon, VA 22205

MOLD MAKER COURSE Umgue Learn By Seeing Video
Tapas, How Ta Make Molds To Gast Cerames, Plastics, Plas-
ter. Fibraglass, Comemercal Crnaments. Bolds, 13109
Qumawa Ave , Rockvde, MD 20851

STARAT A SUCCESSFUL AIRBRUSH T-SHRAT BUS-
HESS: For Valuablk: Time, Money Saving Indormaton, send
512.85 Maney Order plus 52.00 postage: Spray Desgns by
Skipper. PO, Bax 14117, Panama Cay Boaach, Flonda 32407
ALSO: Versatax Airbrush ok for the Prodessonal T-Shin
Panter 16 oz, 5680, Credd Cands: S04-234-1 8049

CLOCK WORKS, Wood clocs blanks. rockhounn supglies,
Bl Bk les, cil Slanes, #ic Wholesale cataleg 25¢. Elosile
Carg., 8067 10th Sirest. Wheatland. Wyoming B2201

MAGIC MICRO CLAY. Fun for thee whole lamily. Complate
ket §4.99. Befier Data Markeling. Box G26MC. Bettendor,
lowa 82722

TIRED ol paying tor clogged drains? Do it yoursell kr st
pannees with producis from Your kilchen paniry 52.00
KELS0, PO Box 700743, Tulsa, OK 74170

FREE! Home Busider-Hamodeisr Newilaler® Learn, Saee:
Builder, Box 731, Santa Barbara, Ca. 53102

3557 CATALOGS bsled and descrbed. Every concevable
source for ewerything FREE details, Wrte now. Hillap
Dirgctory, Bon 1364 P4, Chula Vista, CA 92012-1364

COMPLETE In-Grgund Swimmng Pool Kits from $1585 00
Freg Brochune and Pice Lists. Bumet, 4601 Bunierhal, Narlh
Litthe Rioch, Arkamias 72116

BELT BUCKLES lor coens of slones, specially buckles,
jeeeairy mounlings, cul slanes, clock woeks, Wholasale cata-
log E5¢. Elgute Coep, 806'% 00 Sireet. Wheatlang,
Wioming B2201

SAVE on parts for Lewnmowers, Miniekes, Kars, Chan-
saws. Small Engines. THOUSANDS OF PARTS. Send 5300
For Catalog. Sav-On-Pasts, P.O. Box 231, Somenie, Mass
02145

REFAIR YOUR OWN TV, .
Comanche, TX Tb442

1400 Calziogs lsied and Described. Sources lar Everytfung
imaginable §4.00. Masweriog. Box B78-F, Farlax, CA
S4EG0,

ELECTROPLATING. Complele amateurs Wexitoos. Al
rmrtals Elgctroplafe matallic nonmetalic #ems $11.55. Datails
trew, Tropic. Box 95-F1. Padm Bay, Florda 32005

TELEPHOMES! . . Easy nstallation guida and DISCOUNT
component catalog. 33.00. Signal Research, Box 5285 P4,
Albarry, Mew York 12206

Wie: Caltronscs, S00 Mill,

HOW TO PUTTY (Glare) Windows - the Easy Way' Guide
Writhen and lUustraied by Probeassonal Glazier Send $5 00 1o
Wirntowws Only, Box 3044, Briskal, CT 06010

SAVE! Do your own plumbeng. Send for homeowner's
guida. Complete instructions, diagrams, pholograghs lor al
potes. Onby $4.85. D, CHRISTEM, 10807 Amherst #3232, Sihver
Spnng, MD 206002

1800 CATALOGS Every Subject bmaginabier Many
FREE! Dweclory 5400, Calaloge Galore, TO14-Md,
Springhield Vilaga, Sprnglield, VA 22152

003 Calalogs lisled. Sowoas for Anything! 54.95
Dwrectory. Box 82452M, Atlanta. Geongsa 30314

CARTOONING, COMMERCIAL ARTS,
SIGN PAINTING

CARTOOM for Fun and Maney!"* Frese boowiet!™ Caroons,
Box 406144, Deiron, Mchigan 48240

SIGM Fainting— Easy method Free calafoque. Kaulmann
Company. Centartown, Missoun 65023

SIGH PAINTING BODKS—complels line  MNulwood
Publishing, ¥0C West Pine. 5t Lows, Mo 63108

5 LESSOM campoming course. Camoonsls Magarine,
both $4.00 Harman. Box 30367, Lecoln.  Neorassa
Ba503-0367

DECALS, EMBLEMS, PATCHES

EMBLEMS, Embeoufered-vour Design Low Mumum.
Free Catalog with Pricas. Southemn Emblom, Box 8P, Toast,
NC 27043

GUARANTEED Lowesi Emblern Proes! Free Catalogue.
Stadi, G1F Jane, NYC 10014, (213 829-2203

CUSTOM MMPRINTED CAPS—'Wo prot anything! Mo min-
wiuma' Free Brochure, Customn Cap Co, Box M0,
Weshmansber, Md. 21157

BUMPER Shickers $1.50 Wid, Naughty Brochue S0¢
J & F Enterprisa, P.O. Baa 1687, Clawson, Michagan 48007

ANTIQUES, RELICS, INDIAN GOODS &
CURIOS

FREE List 1o Sencus Colleciors, 30 000 Incian Addacts.
Pols. Speary, Axes, Stabe, Beadwodk. Coeddo Tradng, Bos
G6S. Murraesborn, AR 71858

ARROWHEADS 516.50 Dor. \denfifcabon Guide 5881
Artdacds Lt 40¢. Secrist's, Box B, Deerdaid, MO 64741

STAMP COLLECTING

50 YEARS Oid lifteen diffiprend Unded States, ower lifty
yoirs old—25¢ with approvals. Jason, Bax C11-P, New
Rochalie, Mew Yok 10634

FOREIGHN Siamps! Write Today lor Approvais! Gnmeco- P
Boa 2603, Veginea Baach, VA 23450

1,000 @Metard Workd ¢ 100 different Mongokan beauties
5100, Approvals. ADULTS OMLY. Gowge, Box 1320-MB,
Ebrabeihion Tennestaa 17643

SUAPLUS workd wide prica TQSE half ScoM packet £10.00
O'Conrar, Box 14621, Balon Rouge. La. TOASE

FREE Siamps Wiih Approvals. Greenheld Coin, 4390 West
Logmis. Greenheid, Wi 53320

FREE Warldwis Packet! Panny approvals. Froshhch,
Drawesr S84, Morton Grave, IL 60053

MODERM Carloomng taughl by mas Wrile lor free Dro-
chure Cafocneiama, Box 26347 Branlord, Conn. 06405

MODELS, MODELS SUPPLIES

RADM) COMTROL- Avplanes, Boats, Hebcoplers, Sup
phes, Big Dhecounl Catgleg 5500 (Aelundable] Modakss
Supply, Box 7185, Monigomsry, AL 36107

MEW! "TECHMNICE OF SHIPF MODELLING™ 132 papes.
100-photos, S0-detaled drawings $12 95 "HANDBOOK OF
SHIP MODELLING" 2868 papes 278 illesirasons. 51595
“BUILDING MODEL RAILWAYS™ 144 pages, 170 pholos
£14 55 "GIMPLE MODEL LOCOMOTIVE BUILDING™ 266
pages, 100-phatas $17 95 Postpad, Free Circular habiby
boaks. iamond Emlanprises, Dept PMB, Box 537, Aletandria
Bay. NY 13607

“WORKENG STEAM MODELS" Kn, ready o run. Traciors,
Locomodves, Limousing., Rososted, Truck Emgine Stasm
Book §4.95 Colored Circular, Prices §1.00 refundabls oiges
Large dscounis. Damond Enterprses. Depl PAMA, Box 537,
Algeandria Bay. NY 13607 Phone: 6134751771

FIRING CIVIL WAR Model CANMNOM Plans: Calalog 51.00.
Green——PhdS, Box B52, Shakmar, Fla. 32579

MODEL PLANE A fres Might or radio condrolled maodel that
M s ©05. 13 page mislruction manuisd, 1 page y-out and a
matasials list are included. B-1276 $3.48 Send o Popular
Mucharacs, Box 1014 Aadg City Staton, MNew York, NY.
1

MAGIC TRICKS, JOKES,
VENTRILOQUISM

UNITED Manonz 3 Compleie Mind Sats 25¢, Approvals,
Cormefia, POB 1509-M, Lake Fracid, Flonda 33852

BREATHTAKING Deautfl 50 Difledanrd mnt Mondeo pc-
fonals commamorabves only $1.50 with miM complete st
approvats. Pagoda, Box 132P, Sadney, Ohio 45365,

FAEE - U 5. Discount Catalogue. Shelron, Box S47E, Nosth
Miami, Fla. 33781

WORLD Wide Stamps mounted in books on approval 2
and up. TAUST STAMP COMPANY, P.O. Box 1D0-P,
Jamaica, MY 11435

50 DIFFERENT Old U.S. betwesn 1861 and 1834 -
Ed Rgush, 433 Shepard, Mansheld, Onio 44907,

BARGAIN 100 Workd-wide Slamps 25¢. Quskby Approvals.
A Parkss, Box 143, West Beooxleid, MA 01585

FREE Suwprese Collection with approvads. Gould, Box 2130,
Palalwma, CA 94953

100 Cufferent U.S. 25¢, Approvals. Bradigy. Box 4259,
Mdlothean, Wa 231113

“INVERTED ERROR™ ¢ 100 Difarend Linited Siabes. Se
wilh approvals. Lway. P.O. Bax 7088, Siver Spring. MD
20807

107 Large Piclonals S50c when requesting worldwide
approvals. Benal, P.O. Box 210244, Dallas, TX 75211,

300 Worldwide 50¢ 1o approval apphcants. Send foday. J.
MARTIN. P 0.8, 245, Mew Yark, MY 10023

CAMADA. 50 dererd 25¢. Appravals, Qrosszicy, Box 1.,
Sarnia, Ontarip, Canada NTT 7HE

50 RUSSIA 25, Worldwide Approvate. Birnell, 8525 Morth
Larnar, Suis 185-P, Austin, Téxas TETS

£1.00.

ARTS, CRAFTS, SUPPLIES

“GETTING Staried in Stained Glass” $1.00. Whitermane,
Box 2065T, Hanover, Mass. 02339

STAINED GLASS SUPPLIES: EXCITING SUPER CATA-
LOG-PM 33.00. CORAN-SHOLEE INDUSTRIES, 508 E
SECOND, BOSTON, MA 02127

PROFESSIOMAL Magez! Huge cataleg, over 1,000 tncks
and books. §2 50 Hank Lee's Magic Factary, Dept. P4, 24
Lincoln Sireat, Boston, Massachuses 02111

US B commamarative pabe blocks or 30 mind commamar.
tives $1.00! Approvals. Gordon Dawvison, Mokormis, FL
33565

LEARN VENTRILOQUISM! Guaramesd nabucton, Sup-
plies, DUMMIES. Information Free! Mahes. Box 420-PM,
Litiaton, Colorads BIED.

{Continuse on naxt pags)
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STAMP COLLECTING
(Contiraed from preceding page)

OME! Two! Thres! Cent Stamp Approvals! Regardiess Catl-
oG, Kiostar, 4164 52nd, San Diega, CA. 92105

WE TRAMSFER Your Album To Video Tape. Phoioa, Meg-

atvas, Sddes. infgrmation And Ovdering Package 52.00
Retuded Doutsle First Order. Vedeo Transter, PO Box
14288, Tampa, FL 33690

35 DIFFERENT Od US Aeveune Stamps $1.00
Winchester Stamps, Boa 1552, Manghieid, Ohio 44507

FREE Gift Wit First Purchase. U 5. Approvats And Want
List Service. 20 for Handling. The Stamp Boulmque. P .O. Box
456, Madison, M) 07940

SCANDINAVIA Approwals 2o And Up Bobb. Box 4318,
Sumland, A 51040

BAAGAIN approvals io '=olh caialeg! Gaims, T1E-5
Sunteenth, Mabipon. IL 61838

OLD US Approwvals 2o each, Dscound Approsals, P.O.
Box 146, Tupunge. CA 91042

FREE U.S. Ment Sel Approvals. Hildebrand, Bow 48487,
Sama Clara, Californa $5354

PLAYS, SONGS, MANUSCRIPTS

FREE Songwnling Success Book. Top Records, Sox
FIASOEPM, Mashwille, TH 37202

MUSIC INSTRUCTIONS & INSTRUMENTS

ACCORDIONS, NEW, USED. Elacinc, slectromc. Condo-
voxg, concerings, Button Boxes, Hohners We Buy, Sell,
Trade, Exchange, Repaw, Tune, 50 Years Expenence. If Deal-
a1 unavadable. Cal of Wrae for Brochares, Mastercard And
Visa Accepted. CASTMILIONE ACCORDIAN, 12644 E. 7
Wie, Deirod, M| 48205, 313-527-1585

VIOUIN, GUITAR, eic., making maberiphs, Accessonies,
books, Calalog, £1.00. Imemational Lullners Supply. Box
SRO397, Tul=a, OK 74158

WOW! 50 All DhAesend Gevmary 25¢' Super coliection of
genuire Germany Commemoratives. Delindrees. Aermails,
High Valsns. Frea Big Catalog. Also fne slamps fnom ow
approval servce. Buy whal you hke. Raturn balance prompiy!
Send 25¢ today’ Thank you. Jamestown Stamp Co.. Dap
A45PM. Jamastown, NY 14701

FREE 50 US. Approvals: Carwreght,
Hophingsilla, KY 42240

COLLECTOR ITEMS - {U.5) $10.00, §5.00, ¥1.00 Bis-
Sitvar Cortilicales-|Spandable). Very RARE, daled back lar as
WL Oindy $38.00. bn sels ondy, §2.00 bilis (1.5.) RARE (Tp
Money)-Fun-(spandable} only $385 sach. U.S. orders only,
na C0.D.'s. Check, maney arsers payabile 1o, LEHEYWARD
FAIR & Co., Main OMice Federal Square, P.O. Box 1407,
Newark. M.J. 07100 (201} T36-6052

Bax  108-FM,

101 DIFFERENT Worldwide Packel 25¢ wilh pecionial
Approvals. Donasd Allen, Box 217. Walarvile, ME 4501

45 DIFFERENT U5 AIRMALS 52,00, mmt §15.00.
Ebariing, Box 2218, Nepiune City. M.1_ 07753

$2.00 buys $10.00 catalog wordwide mmt sels when
requesting approvals, Cooper, Box 10455P, Elmwood, CT
o810

VERY OLD USED U.S, EXCEPTIOMAL VALUES FOR
ADULT COLLECTORS! YOU'LL LOVE THESE SURPRIS-
INGLY GREAT APPROVALS. STRICTLY UNBEATABLE!
(INTRODUCTORY SPECIAL: 15% DISCOUNT, FIRST SE-
LECTION). KENTWAY., BOX B8091P, KENTWOOD,
MICHIGAN 49508-0991.

FREE! 25 butterlly pictorials when requesting approvats.
Newion Stamp Co., Box 589, Arcadia, IM 46030

L5, SUPER SAVERS! SENSATIONAL, AFFORDABLE,
APPROVALS FOR ADULTS. SCARCER OLD TIMERS,
BMALL FAULTS. COLLECTORS LOVE THESE BAR-
GAINS, (ASK FOR SPECIAL 15% DISCOUNT, FIRST
SELECTION). RIVERTOWN, BOX 152F, ADA, MICHIGAN
48301,

FREE 100 Canada wilh request of World Wide Approvils.
Brner's, P.O. Box 5807, San Maten, Call. G402

4 FOREMEM SETS only 10¢. Approvals. AG. Sales, Box
TDEE-M, Jamasca, MY, 11431

ISRAEL 15 Dufferent t0¢ Approvals. Sam Chazen, Box
558, Dalry Beach, Florida 303444

“WHOLESALE™ L5 —Foremgn Pricekst and catalog Fron!
Approvals. Schinmdar, Box 1240,

PAINTINGS - 25 Giar MuSticoior Beautios 10¢ - Woridwice
Approvals. Mayheld, Box 13668-M, Atlania, GA, 20324,

COLLECT Canada! Starer packel fren with approvals,
Harley Boardman, Liftie Valiey, New York 14755

100 LARGE TOPICAL STAMPE 25¢. Whan reguasting
approvals. J.C. Pench, POR 3041, Winchester, Virgina
2260

COINS, TOKENS, CURRENCY

e — r——— T W Y T |
FIVE Different Liberty Hoad Mickets £2.00, Coin Lists Freo
Sayers, 1000 Unaka, Johnson City, Tennesses 37501

INSTRAUMENT Kis! Budd Appaiachian and hammered dul-
cimers, banjos, mandchng: gven harps, harpsichords, Froe
Catalog. PM Hughes, 4413 West Cofi, Derver, GO BO204

INTERNATIONAL VIOLIN COMPANY, Catalog for sstng-
ment MaKErs, epaIrers. IMponed ionewood, oo, varmshes,
pars, ACCASE0NEE, stings, cases. Ewopean ngtuments,
bows. Assemble yourself vislin and guiar kits. Catalog §1.00
inciudiea 10 discourd ocerdicate. Depl. GP, 40268 W.
Behveders Ave., Balbmora, Md. 21215

PIANDS, PLAYERS, PUMP DRGANS, Rebuld and repair,
Catalog of "How-Tg' books, 52 00 (refundable). Vesial Press,
Vestal 11, Mew York 13880,

TRAVEL Cello. Fits under arplane seat. Plans 525, Com-
plete instrument $495. Mas availaiie. Travelo, Box J4464,
Bathesda, MD 20817

LEARN SAFE LOCK SERVICING
HOME study. Servng The Locksmith industry For Owar 30
vears, Free Brochure. Lockmasiers School, S085 Danville
Rd., Micholmsville, KY 40358

BLACKJACK, Easily leamed winning shralegy. 52.00.
Facicerer, Bax 224, Fair Lawn, N.J. 07410,

LEARMN GUMN REPAIR
AT homi o spare hme. Special ook, chans, exploded vews
af mncluded, Accradded. VA G aporoved swice 1840 Cail
(B2} 990-8348 or wrile Now for Free Facis” Modern Schools,
Dept. MCAS, 2538 M. &ih 31, Phoenx, A7 A5006

BE A PARALEGAL
HAMDLE Your Own Logal Affairs, Accredited Atiorney
Instructon. Home 3udy. FREE CATALOG, Southern Canper
Institute. Drawar 45P8-2158, Boca Raten, FL 33427, (308)
3582522

BECOME & SPECIALIST TECHMICIAM
FREE CATALDG describes 200 dflersnt correspondence
cournes. Granton Instfute, 2634 Adelae Sireel Wesi,
Tomormo, Canada. 1-B00-288.1121

DETECTWE irasung home-sbudy program. Free miorma-
thon. Global, Box 197 PMW, Hanover, Mass 02338

PREPARE
TO better hardle your busingss, politcal and social opponu-
nities. The Blacksione School of Law has maet the law braining
dermand lor aimos! & certury. Informatign; PO Biox
TEOR0GPM, Dalas. Texas 75370

TERMPAPER CATALDG
3 pages—15278 papers available. Fush 5200
RESEARCH, 11322 idaho, #206PM. Los Angeles, BO025
(213) 477-8228.

BAGPIFES 535 and up. Mueasico, 2817 Camaron,
Meibgume, FL 32901

ELECTRIFY Flayer Pianas, Pump Organs Checidy. Inex-
pensivaly wih Lee Silent Suction Uinits. Write: Lea Musse, P.O.
Box J08F, Cubwer, Oregon §7734

ACDCORDION Top Brands, cordovox, Buy Dingct. Tremaan-
deus Discouris. Trades accepled. Free rochure. PM.
Accorgpon-0-Rama, 16 Weslt 18ih Sireal. New Yo, NY
10011

SELF IMPROVEMENT

UNIVERSITY DEGREES BY MAIL!
ACCREDITED Bachalors, Mastars, Ph.0's . . . Fres revealing
dedaids. Counseling, Bax 317-Fhdd. Tustin, Caiflornia S2680.

DESIGN STRESS CALCULATIONS MADE EASY,
“YOUR Stepladder To Excellence . . Rmcognibon”.
Designers Manual, Box 10730, Scotiscale, AZ 85252

UNIVERSITY DEGREES BY SPECIAL EVALUATION
OF EMISTIMG Job Expenance, Educabon, Achievament
Fast, . Cafl (B14-BB3-1791). Or ‘Write: Box
13151-T4, Columibus. OH 43213

RELIGMOUS Dasertabons, AR Wopics, dendminalions, List,
sarmple [Faciate, The Eleven Commandments - 5275
Jeremiah Tractale Service. Box BA7, Richland. WA 93352

EDUCATION & INSTRUCTIONS

WELDMNG TRAINING
SKILLS taughi using al major arc weilding processes on plale
and pipe. Majonty of time spehl = suparvised welding prac:
tice. Mon-prolil school. Approved for ehgible veterans, Accred-
Rred mamber NATTS, Write lor school bulletin, course sched-
wo. HOBART SCHOOL OF WELDING TECHNOLOGY, Box
M-8, Tray, OH 45372

LEARM Asisep or awaks. Fscords, lapes, squipment! F
cataiog! Drawer PM-400. Ruldoso. New Mexco 88345

LEARM Sewing Maching repairing. & profilabie Trade. Easy
o M. Frise details. Sewng Centir, 187 FRL Rochels, GA
310ma.

EXTENSION And Post-Graduate dwards in Philosophry,
citsars. 30 subyects Cumicular free (airmail §1.00 refundaba).
Registrar, Sussex College of Technoiogy, Highlield, Danshill,
Susz, Ersgland,

School. Box 180, Lawrencsbung. Tennedtes J8464

EFFECTIVE SPEAKING. HOME STUDY. FREE DETAILS.
Power/Speak, Dept. PM4, Box 1505, Bloombeld, N.J. 07003

CHRISTIAM Bascs Couwse 53000 Prayer Family
International, Box 10021, Phosnix, Arizona B5064

WANT Suocess? Powerhul Mew Book, “Bounce Back From
Daleal” Free Brochurs. Bed Enterprisss, 125 W_ Fartagul,
Clai Fiiga, TH. 37830

DEGREE STUDIES OFF CAMPUS LAW SCHOOL.
QUALIFY for CA Bar. Bacheior's, master's, docioraie in busi-
ness, angingenng, hedlth service and public
admanisiration. Prepare for CPA, CMA, CFA and CIA axams.
n enginsering, E.LT. and P.E. exama. Creds for work sxper-
ence. Southland University, 35 Mo, Craig Ave., Dept. M-8,
Pasadena, CA 81107. National i
B18-T95-5550.

JETGAS TURBINE CAREERS!
HOMESTUDY courses - theory, maintenance, oveshaul -
Established 1857, AMERICAN JET SCHOOL, Departreni
Phi-d, Darty, Moniana S8825. (408 349-2100

AUTOSUGGESTION
BLEEP-lparning haadquarters! Tapes, records, books, Gigan-
fic catalog bee. Resaarch Association, Box 24PWL, Obympia,
‘Washington S8501

LOCKSMITHING, Universal School of Master., Cormespon-
dence and Shop Training. Box 214852P8, Sacramanto, CA
B5A21

HIGH SCHOOL DIPLOMA AT HOME, MO CLASSES,
LOW cont. indoemation Free. Call ol s 1-B00-228-5600 or
wrile: American School. Dept #30445, 850 E. 58th Si,
Chicago, IL BOEIT

SUPER-INTELLIGENCE Amarng method sen! Frea!
EDEMP, Box 1452, Glandora, CA 91740

$150,000,000 UNCLAIMED EDUCATIOMAL FIMANCLAL

ASSISTANCE. Wil supply hst for which you aualiy.
AESULTS GUARANTEED! For Info Write: FACT, 403
Masa Road One East, Box 1128, Webster, Texas 77504

PLAND TUMING PAYS
PLAND tuning - Elscirons ofgan serecng. Learmsad aasily st
heime, Free booulet. Miles Bryan! School, PO, Box 20153,
Bacramento, A BEA20

Thied St., Dept. 2E84, Slnw CA Sd801; 'I'DILH-“'
BOO22T-0110; Callormia: BODVES2-6522; or 415/450-1650.

DEGREES BY MAIL
ACCREDITED Bachedors, Masiers, Phils. Free Facia
Ravoaled, Careers-PR4, Box 470886, Tulsa, OK T4147,



SCHOOLS

WORLD WIDE COLLEGE ol Auchonernng, Inc. The ongi-
Pt BC-yTs, -~ Worlds larpest! Teemn soon. Approved lor VA
Free calaiog. COL. GORDON E. TAYLOR, Box 549, Depl
15, Masen Crty. LA 50401, 515423-5242.

WHY HOT INVESTIGATE COMMERCIAL DEEP SEA DiV-
NG AS YOUR CAREER? Our Graduates 8re workeng wond-
wide making excelen money. Sand hor free calbiog contam-
ireg disclosures, credantials, course cutne, employment sha-
Estics, mabrucior qualficabons, progress standards, nancial
assastance 10 Devers Inslitube ol Techmnalogy, Inc., P.O. Box
TO312, Depl. PR, Sestils, WA 88107

EMPLOYMENT INFORMATION

BHIFS, TUGS, CRUISESHIFS, AVERBOATS Women,
mari. §15,000-560.000 Expenses paid. Work month, home
month. Exparience unnecessany. LS. 112 Courdres. Free
report. Send stamped envelope. Manng Employment, B20T.
Caniral, IN 47110

X-AAY TECHMOLOGY Experenced, licensad Technolo-
qist prves deleds. Career Inlommabon Guede 53.00 Sam A
Brooks, A, CAT, Depl. EDA, Bax 57250, Los Angeles, CA,
80057

WORK Mear Home. Guarantesd Employment. Brochure
52,00, Research, Bax 401, Lopia, Texas TBAE4.

STOP WORKING FOR PEANUTE 520,000 - 5100000

STOP For 510 The GOVERMMENT Wil Probect Your
venbion Untd Paterted. Indemation 58, E. Genzandi. 29
Riverside Ave., Mossapequa, NY 11758

MOMPROFIT Fourdalion helps invertors. Widest range of
sarvices, Frea recording lorms. Free evaluvabon. AHikated
bnweriors Foundation, 501-B lowa, Colorado Springs, CO
Bog09, Or Call 1-800-525- 5885

PROTECT Your Ifwerbon Registered Pabent Afdrmery.
Manry Years Expenence. afl Frelds. Indsndual Inventos’s: Prob-
lems Gran Specal Consaderation.  Very Aeasonabie
Charges, Wrile far Fres information. Paul H. Galagher, 2530
Cramdord Ave., Evansion, s B0201

SELL YOUR IDEAS YOURSELF! Secrets revealed! Bag
profds! Guaranieed. Aaport balls 88" Send $3.00. Ideas. Box
1746, Micdistury, Gonn, (6762

LEARN hew 1o c#es your inwenlion lor sale or heanse. Frea
booklel culines procedures, royalty rales, requinerments.
Kessler Sales Corporabon, C-5-F1, Fremont, Ghio 43420

DO YO NEED MORE CUSTOMERS ON A NATMIMAL
OR INTERNATIONAL BASIST Our company speciakzes n
quecikly lacating and qualitying semous cusiomars hor manulac-
turgrs, marketing frms and businesses o all types. For mone
inlormatan, write fo: N-Pen Enterpigss, 5313 Bakman
Avenus 2312, North Hollywood, Caklornia 91601

GREAT RESOURCE BOOKS FOR INVENTORS! Mows-
lptter, $3.00 postpaud. Gidmark Report, 142 Hoower Swve.,
YWentura, Calil. 92003

Sobig in your skill or field, five company conlacls guar
Sand sccupation and $19.85 w: Leon Hilehler, PO, Bax 570,
AFH. King Abdularz Asrbase, Dhahran, Saud Arabia
31832

YOU CAN GET JOBS, your Area. 10 Page Booklet Mot
wates, Includes Resuma, 12 Homae Businesses. Detnis SASE
Kant, 1510 - ¥850 Haro, Vancouwer, B.C. W85G 200

WORK oversaas 520,000-580,000 opportunities! For info
call 31 7-E19-8900 Exl 24

FT. LAUDERDALE, TAMPA, MIAMI Latest Sunday Classi-
fieds. Employmenl. Resl Exiale and Personal Seclions. 57.00
Par City Specity Clies. Rainbow Senicas, 3700 5W 47 Cowt,
PL Lauderdate. Fiorida 33312

JOB OPPORTUNITIES N SAUDI ARABIAI Excailan pay!
Guide gives facts, 52 00. GUARANTEED! ARAMACO, Box
B20AD, Por Alice, B.C. VON 2MND

AOCKY MOUNTAIN EMPLOYMEMNT MEWSLETTER!
Cosorado, Idaha, Mortana, Wyoming! Current openengs - All
m' FREE INFORMATION! Interrnoiettain-L, 3115

M. Hancock, Colorada Sprngs, Colorado B0B0T.
1-313-630-T47E X112,

HELP WANTED

OVERSEAS E $20,000 - 880,000+, F

mipicymmiant
Reporl! Employment, Bax 18780-AD, Indanapohs, indiana
46218

AUSTRALIA'S ELDORADO-QUEENSLAND., How Io
move-exciling opporunites. Details, Fee!-SAE and £1.00 (ar-
deBiruyn, Box 7O0-PM.  Rochedale,

OVERSEAS, U.5. Joos Available. Unliméed opporturihes.
Wde for appicaton, Employers, Bon 3235-H, Gulf Shores, AL
36542

AUSTRALIA — Operings Mow® Top pay! Transpodtabon
Pius Witidwide lishings. 200, Jobwarkd, Bax BB1E, Cypress,
CA SDE30,

AUSTRALIA WANTS YOU! Jota! Big Pay! Transportation!
e st Haindbook - 52,00 AUSTRALIAN
INTERNATIONAL, Box 18107-AD, WASHINGTON, DC
20028,

INVENTORS] Can you prodil from your idea ? Call us inday
regarding the marketing of your inwenton, or wrile lor you fres
informaton package. Ower a decade ol serice AMERICAN
TMYENTORS CORPORATION, B2 Broad Strest, Depl. PM,
‘Wastiaid, Massachusests. 01086, (413) 588-3753. (not an
answenng senvice). A fes based marketing company, affcas
FEtioice.

REGISTERED PATENT ATTORMEY Washingion D.C
Suburh. Donald & Keitestings, 414 Hungerord D,
Raceville, Masyland 20850

AFFORDABLE Patent Protection, Brochure: Chen Patents,
3013 Birchires, Whaaion, Maryland 20506

INVENTORS BEWARE! Alraid of baing ripped off o des-
clasing your ideds belore profecting them? Complate slen by
slep 140 page book ol instructions shows you how the proles-
sardl nveerior doss il $34 95, ALAL, 2165 E. Grognway Dr,
Tempe. AZ G5282. (602} BOT-E060.

PATENT Your Irsanbon Yoursell! Kit 38005 Guaranbeed!
Ratred Examiner, T400, Washingion, D.C. 20044

INVENTIONS WANTED

EARN ROYALTIES. NUPRODUX INTERNATIONAL,
1377 K STREET, #2203, WASHINGTDN, DC 20005

INVENTION MARKETING. FREE INFORMATION, REP-
RESENTING MANUFACTURERS. Paimast, 77 Fulion, 260,
Fanancsal Drsinct, New Yo, NY 10038

INWWENTORS: Frea inlorrmabon an oflenng your irsnion
for sale. Hesaler Sakes Corporalion, C-5-1W, Fremont, Chio
43420,

INVENTORS! Have an idea? Don't know what 1o do? Call
A for free idarmation kit. Tol Free 1-800.225.5800

PLASTIC BAGS

REAL ESTATE & FARMS

WESTEAN NOATH CARODLINA Mountsin Acreage,
Farms. Cabins, Homes. Walerfrani Property. FREE Bro-
chures. Call Toll-Free: 1-800-438-8153, Rapor Aeaity Inc..
P.O. Box 618, Mwphy N.C. 28508

CALIFORMNIA. Lois. Acreage. B40 Down. 280 Marhly, Box
5791, Los Angekes, BO0ES.

POSET OFFICE CLERK CARRIER TEST TUTOR lilled with
maw tips @nd techniques. 10 sample fesls, 2,000 quastons
and answers. How, when and whars 1o apply. 90+ on the
exarm. Safisfacton guaranteed. Send $9.95, plus $2.00 shig-
g Bnd handing io: National Seil-Help inssuse, P. O. Box
15788, Dayton Bivd., Chatancoga, TH. 37415,

AEAL ESTATE FOR SALE New Spring-Summar Catalog.,
thousands of properhes & pictures! Send 32 jor postage &
handiing, Free al any local United offce. UMITED FARM
AGENCY, 812-PM West 4T, Kansas Chy, MO, 4112

HAWAH AFFORDABLE LAND & LIVING rformaton
53.00. Macausay, SRI532. Keasw, Hawall B6740

FOR INVENTORS
PATENT AND DEVELOP Your Invention. Registerad Pat-

3|12-M, Htw 'ﬁ:-k. Y 10007, (212) 2'5? 5252

PATENT IT ECOMOMICALLY! Frea Details. M. Ranar,
2008 Fondulac, Richmond, VA 23223

PFROTECT YOUR INVENTIONS AND TRADEMARKE.
Regiaiarad Patert Attorney. FREE Prefminasy Review, Box
FOZPW, Miwood, NY 10546

HUGE MORTGAGE?T? It = possdble o own your home or
nvesimen! propeny withou! huge morgige paymants. For

details sand $7.00 cash, check or money ondes Lo:
5018-| Antoing, Suste 1246, Housion, T, T7082

YOUR OWN FISH AND HUNT LAND

LOW AS $29.00 ACRE—350.00 DOWNM!
BEST arnas lor lish and game. Governmant raport mane fish
Bnd game par square mile. TITLE GUARANTEE. BUY BACK
GUARANTEE. Bought thru ESTATE LIQWNDATIONS across
Canada. EABY PAYMENTS. Gat your Free MO
CAMADIAN ESTATE LAND, Dopt. PMC, 2411 Yonge Sirest.
Suite 303, Toronto, Ondaro M4P 271, Phone any Smec
1-416-488-0444,

HC A,

HUNDREDS of Sies, Plain and Jiplock. Lowes! prices!
immediate delvery! Free Catalog. Action Plastic Sales,
18900 S4th Lane NE. Mimnaapolis, kon, 55434, Tolined:
1-B00-328-8484,

BU‘I’I‘I’H‘HDI..ESALE

TOOLS, gadgets, jeweiry, ecl. 50% DFF giant catalog
51.00; Samuel's, Box 388, Degew, WY 14043

BUY Direci From Horg Kong Delaits 5103 Anthony
Colucei, 56 M Caniral Bhwd., Memmck, MN.Y. 11566

EARN MONEY seling nngs, jewslry, buckies, walches—
buy direct. 130% below retad. Cedadog $1.00 (rehndable).
Anka-PM. 90 Grearmnch Ave. Warwnch, Rl (2886

BELTS and Buckles. Complate Ene last sellers, inciuding
Iruckerns, molorcycies, wildlile, weslerns elc. Big Profds. Com-
plate dealer 564 up. Catdlog 51.00. Anchor Speciatties, Box
H56-BPW, North Providence, Al 02611

CLOSEQUT Jewelry 55¢ dozen. (Catalog 25¢), Aoussels,
107-1631 Dow. Arnglon, MA 03174

WORLDWIDE BARGAINS . . . bmports — Dropship —
Closgoul — Surnpius — Freebies — {Stamped Envelops).
Mamess, Box 1717PM, Highland, Ind. 46322

SMALL EMGIMES, Pars, Tools. Free Dhecounl Caalog.
Engina Worid, Box 205PM, Holts Summd, MO S5043,

CLOSEQUTS! Discounts! Below Wholesale! Freebies!
Information stamp: DDA Box 20152, Formndale, Michigan
ABA2D.

CHEAP MERCHANDISE! Whosasale Sources Directory,
§2.00 Lund, Box 1017, Jackson Heights, NY 11372

BELOW Wholesals Watchas, Jewelry, Electroncs, Toois:
Prcalist $1.00. Jasiels, Bon 1423P, Greanvile. N.C, 2783

400,000 BARGAINS Below Wholesale: Many Frea! Ligus
datons . . . Closeouls . . . Job Lots . . . Single Sampies. Free
Details. Bargambunters Opporfunities, Boax 730-A, Holland,
Michigan 43423,

MEWN'S HAIRPIECES (TOUPEES] WHOLESALE.
Hamilon Brewart Comparny. Depl. PM, 44 Morth Benson,
Upland, Cal. 81786

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

FREE Mailing List Conaultation. Detats. GOC-14P. Box
1107, Stuan, FL 33494, [305)334-5205 1-800-554-5478

IMCREASE YOUR BUSINESS POTENTIAL! Ow Mall
order Buyers Lists ara Guaraniesd 5-lor1 delnarable. Free
Details-Send SASE to: AN Emterprises, 1320 S5 22,
Chickasha, Ok, 73018

FREEH Mot Responsne Maiorder BUYERS that REALLY
PULLS. Guaranieed delverabls. Aush SABE fo: Fuma
Enlerprisas, 238-PM Norfolk, Bosion, 02124

MAIL ORDER BUYERS LISTS. Computerized in ZIP
CODE ORDER. GUARANTEED DEUIVERABLE! For Bro-
chure, WRITE to: MEHNG ENTERPRISES, Box B. Lewisburg,
PA, 17837,

MAILORDER BUYERS LISTS GUARANTEED DELIVER-
ABLE. SASE. 1013 Gales 51., Warminsier, PA, 18974

MAILING Labeis. 6,800 Heospisl Admirnstrators Grest
Salgs Prospects. Free Catalog. HHPC, Box 688, Scranton,
PA 185801

FRESH, hol, responsive name ksts of malorser buyars.
bhasl calagories. Compulerizad in tip code ander. Peal and
Shick labais. Guarantead delverable! For brochune nush SASE
fo: Al Enterprises, Box 404, Parowan, UT 84761,

MAILORDER MAMES! Al Citegonés Compulariioed on
Pesl and Stick labels in ZIF CODE ORDER, GUARANTEED
DELIVERABLE! Writy: Santos Publishing Company. 6213
Chapel View Lane, Cirus Heights, Ca 95621

Wﬂmm.ﬁ:ml’ﬂlmw SASE for
. Box 4124,
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BUSINESS SERVICES

MAILORDER BUYERS LISTS Compudenred On Peel And
Stwk Labels Zweode. Guaraniesd Delverabe. Free Bio-
thure. Beatra Maiing Servces, PO, Bax 524, Vancouver,
WA BBGGE

RUBBER STAMPS

RUBBER Stamps 3 lings 3400 Maddon. Box 117,
Connarmenson, N.J 08077

BARCO Type Founders, Type and Rubber Stamps cato
logur. Ml $2 .00 rafurdabde on hrst arder. 237 5 Evergresn,
Bensansdln, 80106

FREE, mtarssting. llusirated Rubbarstamp Brochures.
Sharp three line address stamp, $4.99. Timesanng Stamps,
1212 Joseph, Ambler. Pa. 18002

PRINTING PRESSES, RUBBER STAMP
OUTFITS

PRINT FOR PROFIT - Earn exira mossey. pinling press.
Iype, supphkes. direct wom faciony. Famous smece 1872, Wie
lor iree catslog and samples 100 Kesesy Compary, DM
Meviden. CT 06450

TYPE o ponbng. Catalod 51.00 deduchble 1sl orger
Cuaker City Type, R D. 3. Box 134, Honeytroow, Pa 19544

PRINTING Prosses, s and used supphiss. Lisl 50
Tumbirugh Printers Supply. Mechanicsbung, Peana 17065

COMPLETE Fubler Stamp Oullis. Supples. Same day
shipmant. Sgn Engraving Machines, Whilesake Catalog
51,00 Deductible. Slar Slamp. 1T20E M. Marshhald, Chicags.
a2z

TYPE Fonds. Hand Prindeng Presses, Supphes. 120 Pages
£0.00 Daductible hrst ordar. Acma Typa, 1720 M. Mashbahl,
Chicaga, 60622

PRINTING SUPPLIES

PLASTERCRAFT Proltasie Home Busngss 3000
Maids Avilable. Details. Lynnefie, B2510 Manipark. Mentor,
Do 44060

FREE Brochyews Repas air conddoning Relrigaration
Tools, supplies. Tul inshuclions Doaloo. Inc, 11525
Goodmghl. Sube 600, Dalas, TH 75324

SECRETS OF THE SUCCESSFUL HANDYMAN. A guide
lor startiveg And ranaging & small conlracing business. Free
infgrmation. Farmatead Publeabons, 8059 Magre: Ad..
Mnarea. Ofen 44857

SALESMEN-DIST.

MAKE EXTRA MONEY DURING YOUR SPARE TIME!
Earn Waeakly Cormissuns ahowing ow Excting Line of Cai-
endars. Pens &nd other popular Adverteeng Gits. Plus ofhar
Bonusas amd Contesls you'® ke’ Prompl. Perscnal Senice
Irem AAR-1 irm. Qw T8ih year. Be your own boss, Sel your
oy Bours. Full lime polestial! Weils 00 Kewin Pesks,
NEWTON MANUFACTURING COMPANY. Dept CPA4,
Nepwdnan, bowa 50208

F100,0080 YEARLY | ! ! Assemble “PROFESSIOMAL"
GIANT SCREEN PROJECTION TVS— Dont be looled by
imitatorst . Build the Dest wilh larses and sereens uilized
by Sony. Zanith, Sylvenia, and Magnavox”' . . Simple con-
siruaction! Hustrabed mformahon and complete parts cata-
o 32.00 . .. Money back guarantes! . POLEVESION, 187-X
Cyprass 51, Theoop, PA 18512

HIGH PROFITS WITH CUSTOM T-SHIRTS AND CAPS.
Ineapenswe, prafessonal heal franséer machines. AR sup-
plies. PRESS MAGIC, P. O Box 22805 (G|, Tampa, FL
33623

MAKE Rubber Slampa. Highly Proffiable Businass. Free
Cistaks. Srarger, POB 22800 (GC), Tampa, FL 33622

BUMPER STICKER PRINTING DEVICE. Choap. Simpie,
Porlabie. Frés delads Bumper, POE 22791 (G0) Tampa, FL
sk

SCREEN PRINT T-BHIRTS. Inexpansive kits. Free Datails
T-Purigs. POB 230681 (QC). Tarmpa, FL 13623,

BIG WEEKLY COMMISSIONS. 297 (A) 5a8 adverlising
gifis b0 businesses Full or par! tema. Wiile: Allen Travis, 2082
MeGragoe, FL Myess, Flonda 33801

PACFITABLE GOLD FOIL PRINTER. Personalize buse
meas cands. pencils, malches. Free Details Gokd, PO 24088
[GG). Tampa, FL 33623

AGENTS WANTED

WITH Mason Shoes, pay day @ when you wan @ Take
anders am Iriends and nighbors, Wench pour Dusifeas budd,
withod nsk gr reesimend. Sod Toll Frae 1-800.82& 7030, Ext
G40 n W 1-800-472-TO03, Ext. 548, or wwibe: Mason Shons,
K851, Chippewa Falls, W 54774

MAKE MONEY IN SPARE TIME. As a Subscriplion Saks
reprasentabve 10n Rading national magadees, you Ccan earnm
genengus commissons while learmng the ar ol selling
Instuchons snd supples will be senl to you Irse. Sand this ad
with yous narme and address o0 POPULAR MECHAMNICS,
Dapd. AH-L, 250 W. 551h St New York NY 10019

PICKUP DWMERS Earn Big Monay And Save Taxes In
¥our Spare Tima Sehng Tha Patentad Handy Top, Free inds
Box 8034 Omaha, Ne 8B108

BUSINESS OPPORTUNITIES

QUICK Copy Printng. Low Preces. Wite: Natiarmwiss, 614
Baorth M, Bloomingson, Mnces 61701

STATIONERY Mew Porsanalized, Fres informatan
Lorgpaood Press, Fordt Johnson, 12070

GIFT SHOPPING

SATISFACTION Guarariesd. Colorlui, Brautiul Enamel
Ball Pen $3.00 Each T Colors Available. Royal Inlerndlonal,
Widplen Aaad, P.O. Bax 2241, Daniury, Conn. D60

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HMIHEST CASH lor Gokd. Jawelry, Gowd Testn, Rngs, D
monds., Watches, Silver, Piastirurn. Mail Arbchss Today. Frise
gt with indoemabon. Chicego Gold & Precious Melals, 10
South Wabash, Dept. B58, Chicage. 60603

CLOCK MOVEMENTS. Duals. Gitts. Free Color Cataleg
Low Pocgs Mewpord, 2313 Burbank Bivd. Dept PR,
Burbank. CA 31506

TAKE MO CHANCES. Daal with oldesi, mos] rehiable firm in
pid gold business. Established in 1534, Wae buy Gaold, Siver,
Planum, Damonds Highes! Cash. Free Inlormaton. Aosa
Indisiries, 29-A Exst Madeen, Chiesgo, 602

CLOCK WORKS, wood diock blanks, rockhound supphies,
bl buckles, ol slianes, etc. Wholesale catlalog 25¢. Enxite
Com, BMG"s 10th Stread, Wheatland. Wyoming 82201

TREASURE FINDERS

FIND ooing. jewalry, nudgets. neasung. New ravolbanang
palenied detector. Asiounding range Unafecied by black
sand, mnarabzed grovnd. Resects metalc rash. Frea Cata-
log. Gardiher, 47200 M. Tth Avenus, Phoeniz, AL, B501]

TREASURE- Locabe quaries mile Bway with ulira 5ensitve
locator - beochuwre free. Research Products. Box 270270 -
AMC, Tempa, Flonda 33688

IMPORT-Export opportundy. [ealtable worid-wde, mail
cade busingss iom home, without capital. ¥y snip plagn tor no
rsk gaaminalion. Expetipnog wunnecessary, Frpe Roport
Mehinger, Depl AZT0E, Woodiand Hilis. Caliloenia 81367

PREPARE Tax Asturna. Earn high lees, dignifed work.
Train gt home. AcCredied Program. MNabonal Tas Traning
Schook, Morsey, 205, New York 10952

150,000 YEARLY! Worampg 4 HOURS PER DAY. Mewly
Developed Wholesale Business, No Compettion. Easy To
Start. Caalog Dedads £3.00 (Relundablel. 5P 513 Seuth
Atlanhe, Dapl. 647, Monterey Pam, CA 91754

“SELL MOMEY!" Becoms a Loan Broser' Fres details
Finoncial Plannng. Depl PM-2068. 210 Sih Avenus, Mew
Yook, 10040, (T18) 768-6803 Ex. 200

FABULOUS home maiing programs. EARN
WEEKLY, 1013 Gates 51 Warmungier, Pa. 18574

MONEYMAKERS! 130 Reports Send 55 00 ioday for Dopk-
Il 10 Morth Amencan Press, 43 Stabon Road. Scmervilie.
Maw Jerday OBATE

NUWAY BUILDING-Make durable busiding plashe masly
‘Walanproed, Fieproal, Alrackss Chaap Scar small. Bays
Laborabory. 2086-2075 DOrwe.  Cedaredge. Colorado
ERERRE- e ]

5700 Par monlh BarngS DOGaibe PIAGARN RCOMe Tax
relurns at home or fas oflice. We show you how, Cuickly
wamed Detads koo Mo salesmon. Federated Tax 2085
Marirose. Checago, G618

100°8

VINYL'S Whare e mondy ! Profasssonaly rapair, ralin-
ish, recolor furnbure, luggage. car iops. Quck, easy. Two
small 520 jobs a diy earn you $9,000 a month. Homes, cars,
offices., restaurants, wilimiled cuslomarns, Slen eamng after &
faw dayl piaclce. Sersatonal delails bes. VIP, 2007
Mopndrose. Chicapo. 60618

TAKE Catalog Deders. We drog-ship 2500-besl-saling spe-
caalty produgts. Lowes! Below wholesale pross. Immediale
delvery. Spectaculi bome business opporunty. Froe Book
SMC. 3401 Do Soto Ave., Depl. 20-52, Chalswonn, CA
S1:311-4951

ALUMINUM SCRAP - Recycke Yoursel - MAKE $25 00
POUND! Free Indprrmabion: Industeal - PMS4. Bex 127,
Algzpndria Bay, New Yor 13607

AESEMEBLE PRODUCTS AT HOME, Many coportuniies
paying High Weakly Profis presently avnilable wshout imyest-
el Weile: Busineases, G208 Brgtdon 11th, Brokiyn, Mew
York 11235

PIAND Tureng queckly samed with home Sludy COurses,
Dplama granted. Amencan Tuning Schocl 17050 Teller
Dirrwie, Bloegan Hik, Call. 95037

PICTURE Framing— Prolitatde lull of spare-lms DuSiness,
Easy 1o isarn with handbook-cowse Gude To Picture Frasm-
irg Profts.” 53 00 Guarantesd. Free framing-suppias cataiog
inchudded. Japd. 126-PM Saventh Morth. Hophing, Mannesota
55343

CONCRETE Biock Machines: Catalog 31.00. Route Ore.
Box 3740, Rapet City, South Dakota STT0Z-3740

REPAIR HYDRAULIC JACKS — DETAILS FREE
WRITE: HYDRAULIC PARTS SUPPLY. BOX 4187,
BROWMNSYILLE, TEXAS TE520.

VENDING MACHINES. No sefing Foules sarmn amakng

profits. “Big Cataiopue FREE. Parkway Cosporabon, 1830
PMB Greanspring Denee, Timonum, Maryland 21083

MEW Marcedas Banz. §120.91 moninly, or BAMW, 58151
Guarariead. . . . Write: FoxCo, Bos 2655-54, Springfeakd,
VA 2252

ARAR BUSINESEMEN Hawe money o buy & mvest Tap
linders lees pad. Inbernatonal MddieEast Asancialas, 8261
Flaxman. Dept. 485P81. Huniingion Beach, CA B2648.

TOLL FREE information BE yow' own Doss, BO0-824-TERS
Crpavainr 1779

PROFITS: Ba your own boss. Make by money wilh over
2500 sems. 5300 brngs gunt Catalag mefundable with first
croer. Advance Specaltes Merchandising. Rl 7, Box 526 BA,
Dt PMZ, Mssion, Tx 78572

51,000.00 WEEKLY Possible Bronzing Baby Shoes FREE
BROCHURE SHOWS HOW. NBFM, 338 Airport. Sebring. FL
namn

MAKE Momey Fiong Typewriers. Free Information: BCS
Sysiems, P.O. Bax 45, Simabury, Conn. 060845

MEMORIAL Day Wroalhs, Prohts! Write: RA.#10, Box
142, Muncia, Inmana 47302

SEVEN Mos! Prolilabéa Af Home Busmesses. Frea Inlorma-
o RAL PR, Box 448, Claton, MD 20735,

SE000 MONTHLY INCOME Send 3500 for indoormalion

package, refundable upon 18! wamsaction. P.0. Boa 1158,
Aowlal, TX 75086

SAVE up to 40% on meldl datectors. Al majr brands
mchuding Wrete's and Gamefl. FREE discownt calaiog
Motwoons Ganeral Siore, Depl. DPM-4, 1325 Greermmay
Croms, Madeson, Wi 53713 (608) 274-4680

PROFITABLE OCCUPATIONS

FT. SMITH Auction School, FI Smith, Ark, T2903 Rescdent
& Homa study, Veliran Appraved

REPAIR lrwnmowers ihbusands of pans and W00k whibka-
sale list 40¢. Ellwangers. PM, P.O. Boz V. Port Jenas, MY
12771
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FIFTEEN “ANTI-CRIME " Rapors wih regroductan nghis
$12.00. Chec=, Morey Order, New Waorld Enterprises, PO
Bow ddaad, Columbus, OH 43204

HOW to slarl and managh your own messange: and dein-
ary sarvice, Send 35,95 Maone, ADD, Box 196, Branchville,
Maw Jarsay DTAZE

PROJECTION TV Make $38's assembbng Projec-
torn . Easy. . Aesuls comparabie 4o 52,500 projeciars
Yo total cosl less than 220000 . PLAMS, & LENS & Deal-
ars infsemation 317.50 Nhishrabed Intedrmahon FREE .
Macrocoma-BHY,  Washngion  Crossing,  Pennaylvania
18577, Credicard onders 24HRS. (215) 7362880

BRITISH Elecinc Hetta Manufacturer. Aequies LSA
Represanmaives. Profitable Opportunay. Cook Ewectne, PO
Box 381, Enumclaw, W 986022, 206-825-3757

LEARN Sewsg Machene Repainng Men. 'Women Lucra-
tve Profits, Gressin Corespondence School, Box 5104,
Spandis, lwa 51301

SEIZED iN GOVERMMENT NARCOTICS RAIDS!! Aulo-
mobdes . . Vars . Boals . Fumiure . . . Thousands other
iams. Buy Din Cheap - Resall for Big Proftst Free Infpema-
i Marcel, Box TS5T-M. Monros, LA 712711

MULTILEVEL MAILORDER! ¥You Too, Can “MAKE BIG
MONEY" At Home FREE Cassefie Reveals How' S5CA
BLA0 Y T dvenue, Prusilas Park, FL JA585

MAKE MILLIONS MANUFACTURING BATTERIESIN
Supphes availale. Evedast, Box 365, Bogota, M 07603

£§25.000 LOANS INTEREST FREE! Secred Federsl law
WIPES OUT DEBTS! Detads FREE! Moneywise'H,
LaGranrge, NY 12540

GET RICH using OTHER PEOPLE'S MOMEY! Linique—
wrmarig Busnmeis! Déleds FREE! Fmance Cormullants'B,
Bilhnga. WY 12510

[Conthused on next page)



BUSINESS OPPORTUNITIES
from
CLIP nawspaper items— 352 - §25 EACH1! FREE Repor'
Chppings®. Bilings, NY 12510

GET RICH!! Sacref law smashes debls-—brings Cash,
Cresht! FREE raportt Wealthi(iB, Bilings, NY 12510

MUAIL Crder Profits! For Disclosure. CRLA, Bax 257, Stuarn,
FL 33485

MEW discovery in bafimny ing. Eightesn months
guaranies reans ‘Bs) Profits Fast™! Elecions, 7415 Gable
Oiv.. Litte Rock, AR T2205

LEARN MIRRORA RESILYERING Tea infarmaton,
Sitvercrafl. Box 127, Lansdowns, PA 15050

$10,000, MONTH MULTILEVELING YURIKA FOODS.
FREE PARTICULARS. MIDWEST, MILLER, MISSOLWRI
B57OT.

PRODUCE BEAUTIFUL COPPER OR BRASS SIGNS.
Fast Inexpansve, Prolitable. Detads. Signet. 50 High, Suite
LL 7-C, Builals, MY. 14029

LEARN Golg, Sitver Scrap Fecychrg Business. Fres Inice-
mation: Facycling, Boa 11218P, Reng, NV. BB510

EARN §1 illion within 25 yaars GUARANTEED. Billkonase,
S06M, Churchill, Gerand, OH 44420

LEARN how 1o siart and operale seven mos! peolitable
home businesses. Infcrmabon free! Southsend Publcations,
10502 Toliphone Rd., Suibe 2288, Houston, Tx. 77075

MAKE BIC MONEY REPAFING WINDSHIELDS & Plate
Gliass! Up to $60.000 yearky! Call TOLL-FREE for Valuabis
FREE raport 1-B00-321-2567. Glas-Wald Systemns. Box
5T550, Band, OR 67708

OUT OF WORK?T MEED MONEYT 51.00 booklel shows
you how 10 BI85 your own busingss th classdmnd adver:
tising. Popular Machanics, Depl. KC, 224 W. 57th 51, Now
York, NY 10018

MAKE MOMEY SELLING KMIVES. Factory Pricas - Close-
oits - Free Samples. Dufty Enterprises, P.O. Box L, Dept. PM,
Bayville, M.) DBT21

START YOUR OWN PLASTIC INJECTION MOLDING
BUSINESS. Owr fully automatic 10,900 MicroMoilder Madet
TOA can pet you staded in the rapidly axpanding plasthcs
industry. Manufaciume your own invention, or produce plastic
parts lor customads. Sand $1.00 for informalon. Microbolder
Machenery, Box S48, Traverss Ciy, Michugan 48885 or call
E16-046-D808_

£3.000 Monthly  lormabon Butiness Bongs. inteatee-P,
Bax 10179, Alexandna, VA 22310

EXTRA MOMEY- Homa Projects For Supplemant Income,
Send 5395 Box B34, Pine Biuf, Arkansas T1811

540,000 ON "4 ACRE! New Hydmponcs — inexpansne.
ploasant. practicall Free miormabon Robins. Box 1214,
Franklin, TH 370851214

RECYCLE METALS, ND, MOT BEER CANS! Easy 5458
wibldy! Free indormation. Flecyclr, Box 1214, Franadin, TH
AT065-1214

HOME MAILORDER BUSINEES! S500 Waekly! Expes-
encs Unhecedsary. Fres informaton. Fronter, Dept. 485, Bax
40838, Tucson, AZ BST1T.

| COLLECTED §50 MILLION CASH, LET ME TEACH
YOU. DKEH, Box 485, Felamers, FL 12048

STARAT a Business . . . Monay Problems Vanish! | or do
they? Hones! Look. $8.00: Cirecdion, Dept, D100, P.O. Bax
360, Maryswila, WA 38270

TRADE SECRETS OF BOOMING! . . . HOME REMODEL-
ING BUSINESS, REVEALED! . . . EARN TREMENDOUS
PROFITE! . . . FREE FACTS ., . . HAMLEYCO,

DEPARTMENT B54, BOX 262, MABSAPEQUA NEW ¥ORK
1Tsa

GET Fuoh wih your Merocomputer. Free Datals: JC
Publcations, Box 608, Arvada, Colorade 80001

MAKE MOMEY BY THE MIMUTE around the elock for
dairg B hous a week paperwork fom home, Grows o lile-
time ncome. Totally new ulramodem project unblke anything
bafons. St ground Boor. No srpenance or educalion require-
mants. 10,500 people aiready dosng. Dndsion of magor LS.
coporation. For details dial (216) 452.2171, 24 hes, 7 days.
Ak for et 115,

MAKE money at homs! Hundreds of profitsbie plans. Fres
wlarmabon. GAC, Box 124PM, Muddietown, Gt DE4ET

RINGS, WATCHES, JEWELRY - 400¢% profil. Frise Sakes
KivCatplog. Spothghi, 2338, 600 Third Avensa, Mew York,
MY, 10018,

S4B0 Waekly. Home mailing program. Goodworid, Box
268233-R, Tamarac, Flocda 33320

HUGE prolds' Recondiionng wsed car batleres. Secrats
ofhers don tell. Slamp please. Battery Oustel, Bax 3300,
Heckory, W.C. 26603,

MAKE HOMEMADE BOODKLETS. I've samed $187,000
with ming. Frea information: Falcon, Box 37160, F1. Worh, TX
TEl17

PROFITABLE HOME BUSIMESS. Fres  Bookied
HEgesman, B04 Suntade, St Lows, MO, 63125

ALTERMATOR:Starter rebuilding made easy manus! 52 00
redundabie. ADM, Box 23, Buffals, MY, 14207

MAKE frash ice crafm conessundees &1 tairs, Naa ma-
kets, wic. High proft margin. Free Brochum. Canyon Cone,
18121 Newhouse Street, Caryon Country, CA. 81381

UHLEWTED INCOME pubisshing your own bodks! Send for
tree mport now! MGG Conglomerates. 365 Viclona N,
Kitchemar, Ontana N2H SE4 Canada.

MEW Luzury Car without cost! Wle. Amco 8, 1607 Maan,
Planfald, IN 46168

BE Wealityy, Ba indepandan!, Enjoy Succass Bayond your
wildast dreams. FREE SUBSCRIPTION to Oppartunity Mag:
AEing shiows hundreds of ways. Write: Oppounity, Dapl. E06,

6 M. Wechagan, Chicago, IL. 60602,

FORGET OVERMITE RICHES. Build wealth with proven
techneques, Free datads. Stege Publications, 1600 Rado
Road, 33-4, Durant. OK. 74701

SELL books by mail, Deglarshp-25¢. 5. 5., 2311 4h, Bt
Paru, fil. 61354

BECOME a construction consulland. B you can affond
£10.00 for our shep by shep maneel, you GAN BLER your Swn
business ai horme. Eamings lmited only 1o your eflort. Send
chick b Construction Consufants. Inc., 35 E. Wacker Driva,
Chicago, IL 60601

$1000'S WEEKLY! Maigder secrets revealad. FREE
details. 5 & H, 3568 Hamifion, #2T4PM, Hunbnglon Baeach,
Cabmmia 32646,

DRIVE FREE-New Luwiury Aulomobie-Every-yeard Fod
indpemation call N.C.C., 1-205-T74-3384

ESTABLESH Own Mewspaper Clipping Sensce!! EH'.'I
MmrFmMHMMHmM

PIANO Tuning leamed quickly at home! Fres inlsrmation.
Empirs School, Box 1014, Jupiter, FL 33458

QUICHK, Easy Wealth, Home business, no mvestman. Free
Dwtaits, PSP, #TA, Fiowerville, M| 48E16-0801

BORRCW By Mall $500-525,000 Fast! Easy! Confdentalt
For Inlo Apphcation We: Accuraie, 2120 Crestmoos,
Hasttis, TH 37215

RECOMDITION JUMK BATTERIES. Easy moneymaker!
Wirite: Cwean, 771PM, Batthe Ground, Washngion S804

100 MONEYMAKING OPPORTUMITIES! 52.00 sends
your name 1o the top 100 opportunity lrms in the ward. Learn
how to make 51,0005 weekly. Act nowill Domi mise oul.
CONCEPTS, 167 Ml 51, Naugatuck, CT 06770

MAKE big money at homal Piclure framing. meailosder,
mlnym Fros booklel. Bookland, Bas 5340, Fort Wayns,

$100,008 Month Jenitonal Busness? 31.00 indormation.
Tidewater, Box 11367, Tampa, Florida 13680

$1000"s WEEKLY! Unlimiied Income. Pioneer, Bou S86(L),
Tualatin, OR. 97062

MAKE 550000 Weskly Mailing Owr Burglar Alarm Adver-
tigmmarisd RBM Merchandising, P.O. Box 53314, Chicaga, 1,
60659

Marketing, Box 2B80, Depl. ADT, Prescofl, Anz. 8831

NEED MOMEY? LIFETIME income opporiunity FREE!N
Efis, 1424 inshill-11, Biloo, MS. 30530

BEG SAVINGE!! §1.00 sends your name 0 every Business
and Monsymaking Opporunities Ad Thes msue plus 25 othar
highiy respected apporunity firmes, COMCEPTS, 167 Mill 51,
Maugatuck, CT 08770

WOODWORKING MOMEY MAKER - Free Brochwe. Pne
Shop, 2P Morrill, Hooksatt, NH 03106

MAKE PVC PIPE FURMITURE. Easy profits! Wrile: Owean,_
TTIPF. Battin Ground, Washinglon 98804

MULTILEVEL MAILORDER CAM MAKE YOU RICH!
Ground fioor opporiungy, FREE cassette reveals how!
WMC-1, 7248 Amhurst Way, Claarwater, FL 33546

$1.000 Weskiy Home Busimess Deectary, Box 2015-Ph,
Mew Yok, New York 10183,

GET Rich! Sell-Made Miianaire Shows Hes Easy-To-Follow
Way! Free Detais! Kaytee, Dopt. P4, 23400 Wirnbledon,
Cleveiand, OH 44122,

$192.00 From Square Foot Phywodd. (Huge Demand)
Aeveaing Prood 252 (Aalundable). Woodwr, Bridgavatern
Mass, 02324

SENSATIONAL The Eases! Business On Earth™ Free
Dedads. Mack Bogk Sales, 168D Laursd Streel, Willis,
Cailomin 85490

| MADE 540,000 Year by Maorder® Helped others make
monay! Details 25¢. Torrey, Box 318YY, Ypsdanii, Michigan
4B1G7.

LIFETIME Sacuriy. Mull-Lavel Madordsar Two Opportuni-
bas. Ongil-M, 10 Oak Lane, Suisun, GA 54585

1000'S Weekly, Mailorder. Details: Debghits. 210 Weich
1014 PM, Ames, 1A 50010

SELL Books by Manl Dealership-25c. Madwest Box
A4F2-PM, Shawana, Wis, 54168

PUAMD Tuning Course, Exceleni! Wrike: Siar Piano
insttute, Drawar 174, Boston, MA 02192

BIG SAVINGS! £1 .00 Sends Your Name To Evary Busi-
ness AND Moneymaking Opportundies Ad - Agril lssue. Free
Bonus! AdSaver, Box 583100, Philadeiphia. Pannayhvania
18102.8310.

SELL BADGE ang BUTTOM Machines, Supplies pirisschs,
mirrars. keychains, 8 sizes. Owbbaler Mig., 3912k Wesi
MeKinbey, Mibwaukee, Wi 53208

EARN 52500 HOUR Sgncraitng, Fun, Easy. FREE
DETAILE! Zander, POB 185, Jacksomalle, Florida 3219

MAILING LISTS. FRESH, HOT RESPONSIVE NAME
LISTS of ectual mailvder BUYERS, Most categones. Com-
pulerized in ZIP CODE ORDER on peel and sbck labess.
GUARANTEED DELIVERABLE! For brochure RUSH 1o:
Mailing Word Wids. Inc,, Bex 323, Hudeyville, NY 12747

GOLDMIME in “PYC" FURNITURE . . . Free Details” . . .
Wesl B Wes! Publicafions, Box 12175-PR. Bothell, WA
SEg12

YOU Can Maka Monay A1 Home! Make $750 Mex! Waaek-
erd. Frew Dotails. NTE) Endprprises, 111078 Teabenry Way
Cawrt, Clinton, Maryand 20735

START YOUR OWN BUSINESS wihout experunce or
capital. Be your cwn boss. FREE IMFORMATION. Graghic
Markading, Suite 223, 3707 Division, Metairie. LA TON02

MONEYMAKING OPPORTUNITIES
T o e PSS L S— L —
RICHESH The Lazy Way New Moneymaking Program for
wamen only, Datails send 51 00 and sell addresssd stamped
ermiope. Delru EMerprises, AL 7, Box 526 84, Mission, TX
TBR572

PROFITABLE GOLD FOIL PRIMTER. Personalize busi-
niess cands, pencils, malches. Fres Details. Gold, POB 24088
{GG), Tampa, FL 33823

MAKE Fubber Stamps. Highly Profiabie Businass. Free
Dwstails. Stampar, POB 22809 (GG). Tampa, FL 33622

FANTASTIC sarrungs madng from home!! Ofer: Fush
Siamped Addressed Envelope. Impensl P-8 X17410, Fon
Linderdale, FL X318

EASIEST HOME BUSINESS OM EARTH. Fras dedmils.
Cusrarssd. Jip Advedising, 1008 Havendale, Suite P.4BS
Cotumbies, Omio 43220

(Continued on next pags)
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{Continued fram )
BARGAINS! Buy 'Wholesale and Below| Name Brands.
Appliances . . . Fumiture . . . Sports Equipmant . . . Telewvisions

Wichas . . . Jewelny |
Frlaﬂﬂuh Wﬂlﬂ\mﬂu Brglmm Em 913-A, H.‘M.l'l:l
Michigan 43423

GET RICHN Secret law smashes debts—

brings Cash,
Credit] FREE roport!! WealthKatB, Billings, MY 12810

BUMPER STICKER PRINTING DEVICE. Cheap. Simph,
Ponable, Free details, Bumger, POB 22791 (GG), Tampa, FL
33622,

MOMNEY MACHINE Guaranteed' methods of making san.
ous money at home. Free Datails. Conrad Publisteng, 828
Royal 5t-186, New Oroars, LA 70118

FANTASTIC PROFITS Raising Exoctic Birds delais $2.00.
Junglevilie, Box 143, Rowssvills, 5.C. 20133

MAIL ORDER TRADE SECRETS REVEALED! Prowen
Monaymaking Techmigques! Delais FREE. Honzen, POB
1077, Sarasoia, FL X35TE-1077T

HOW TO MAKE MONEY THROUGH CLASSFIED: AD-
VERTISING. Booklal shows you hore $0 slart your own busi-
ness with Clasated Advertiseng. ONLY §1.00 FOR BOOK-
LET — {5200 coupon relundable with firsl order). 5.5,
GRONOWICZ, POPULAR MECHANICS, DEPFT, PMC1, 24
WEST 57TTH 5T, NEW YORK, NY 10019

ASSEMBLE A $173.00 Waler Purlier For Less Than
£25.00. Turn The Profil bnlo §100.000 Yearly Income! Send
£2.00 For Datails, Aqua-Rite, 2412 Mount Blanco, Chester,
Vieginia Z3831

$1000'S Morihly possible money back guaranies send
$5.00 SASE: Davad W. Smith, 4408 Anson Place Morth,
Jacksonalle, F1 32216

“FIREMAN'S FRIEND", THE FINEST WIPING SKIN
MADE! BOX 64, ELMHURST, IL 60126

$1500'S WEEKLY Mailorder Delaids (SASE) Tan, POB
9338(PW). Long Baach, CA 90810

DISCOVER Powerful moneymaking oppariunisies. High
income, work home. Book telis how. Free delais: Campbelt
House, Box 1731, Huntington Station, N.Y, 11748

WEALTH Powerlul Book Guses You To Financial indepen.
dence. Frea Delads: Teakwood Books, Box 265, Mo
Haverhiil, K.H. 03774

HOW TO GET RICH WITH YOUR MICROCOMPUTER No
Exparianca Secrets Fevealed. Send §12.00 o
J & A, Box 28450, P’hlmlphtl Pa 15148

GOING on vacation? Make money with your pholos. Rapost
tells how. 53.00. L.J. Shattery, 7410 Eastmoretand Rd..
Annandabs, Viginia 22003

GARAGE Sales— A GOLD MIME] Pianmer $2 65 Ouesier,
3380PF Boxbury Drive, Walerioo, Ontano M2K TW2

BORAOW By Ml §500-325,000 Faal! Easy! Conlidenial!
For inlo Appbcabon Wite: Accurate, 2120 Crestmocer,
MNashvida, TH 37215

MNEW Luaury Car Without Cost! Wrle: AMCO SE. 1601 Main
51, Plainbaid, 1M 46168

MNEED MOMNEY Join Hundreds O Successtul Beginneds,
Prospenng |n Their Own Prolitabis Busresses At Home. Free
Detaits Or Send $10.95 To: Secomb Enterpnisa, ER865 East
Hwy. 26, Ahododendron, Dregan 57048

MOMEY from dscardad lires! Delads, Brownie, Box 53,
Fishars, indiana 45038

GET RICH! Zero Irvasiment. Mo Borowang. Free Delails,
Foster, 6520 Seima, #332PMA, Los Angeles. CA S0038.

VINYL'S whene the monsy ! Prolessionaly iapair, refnish,
recolor lumiture, lLggage, car tops, Cukck, sasy. Two smal
$20 job=s & day eam you §1.000 a month. Homes, cars, offices,
restaurants, unlimited customers. Starl eaming after a few
days prachoe. Sensational details Fres, VIP, 2063 Monirosa,
Chicago, 80618,

SIMPLE MATH appéed 1o gambéng - $100Mour sysiern
{Parsonal Exparence) Sysiem & hes rom: Wondertul World
of Mathematics, Box 286, Bountiful, UIT 84010
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LOOKING FOR MAILDRDER RESULTS? Contact us for
fires! products. impressive choces, dependable services.
Please apply with S5 00, E-W Corporation, Boa 4300, Ekhar,
In. 48514

BRACELETS. Coppet, brass 200 styles, Frea brochure.
Kurman, 549 Broadway, New York, NY 10010

THOUSANDAIRES MADE DAILY, My sevan yaar proven
method can make you a thousandaire fast. Send $10.00 +
3100 hardling. ASK, 3711 Wesl Pine, 5t Loass, Mo E3108

$500.00 WEEKLY From Junked Tires. (Fush Stamp)
LeWaleys, Fountain, FL. 32438

MAILORDER Opportundy: Star profitable home busness
without expavience or capital. Wrile ior free book, plus dedais.
Ho obbgation. Mail Order Assocates, Inc., Depl. 815,
Montvale, M.} 07545,

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

RAISE Chinchilla lor Profil. R 1, Bax 908, Cawe Cay,
Arkansas 72531

OF INTEREST TO MEN

AFRICA CALLS voluntear ior 3 yaans singks Catholic men
professicnally gquakhed. Messionanes ol Alrica, 2020 Wesl
Morsa Ave., Chacage Il 60845, 312-274-4292

GOVERNMENT SURPLUS

15 M True ¥ou Can Buy Jesps For S44 Through the U.S,
Governmant? Gat The Facls Today' Call (312) 742-1142 Ex.
7133,

MILLIONS OF SURPLUS BARGAIMS! Jeeps included!
Many 1% original cast Mati Govermment Directory”
— 5200 (Guaranteed). DISPOSAL, Box 19107-AP,
WASHINGTON, DC 20038,

“GOVERNMENT BURPLUS™ JEEPS 53.00! 5 000000
Mems! Complete Information Your Aran. 1985 OFFICLAL
CIRECTORY. $2.00 [Guarantesd) Surpius, (ABSS), 4620
Wisconsin Morifwest. WASHINGTOM, 0.C. 20016

Gl Suiplug, Hunding and Campeng Equpment. 58 Page
Cartalog $2.00. Red Bank Army Mevy, 12-M-Monmouth Street,
Fed Bank, M 07701

AMATZING Prodis! $10,000 Yearly Raising Rabibits for Wool
and Bresding. Dedasds—32.00. American Angora, Malta 12,
Manilana 58538,

$500-5 1000 Month Plan raising rabbits for us. Fres delails.
White's Rabbary, Box S08PM, Padm Harbor, FL 33583-0508

EARTHWORMS, LIVE BAIT

FREE Lilerature. Aaise Fishworms. Crckets. Fedwonms—
1000-58 85, 5000-542.50, Book on How and Whena to Sall
with Order. Cartéd Fighwonms, Plaing, GA. 31780,

OF INTEREST TO ALL

HUCLEAR WAR SURVIVAL INFORMATION Send 53.00
SASE. Detorah, P.O. Box $802 #3854, Austin, Tx TATSE

VACUUM Clesners Dmoourt Proces” “Mew” Hainbow
$396.95, Kirby, Filter Queen, Compact, Detaits: ABC Vacuum
Warehouse. 6720 Burmnet-PM, Ausim, Texas TEFST,

FREE Promalicnal Albums. Concer Tickels. Stereos, atc.
Irtormaton; Bary Pubbcalons, 477 B2nd Streel, Brooklyn,
MY 11208

BREAK that iasing habe! “Secrets of Successhul BAackjack,
makes winning happen. Fres dotails. Ben & Productions, 1006
East 5t South, Suflieid, Ct. D&0T8

FREE Bathroom Deodorizers And Super-Sdrength Bulion
Fasberars. For Informaton: 52 00 406 Avalon Rd., Winnipeg,
Canada R2M 2LT

SELF IMPROVEMENT: Frea, Interesting Sedl-impeove-
mand Book. Cataleg Write: Pacifica, 8635 Chalet, Wichita, Kz
araor

MOMEY Loans, Granis, new 1985 direciory 38.808. R.C.
Owans Group. Box 115, Mew York, New York 10118

FREE PRIWACY CATALOG. Cash intoma opportuntios.
Secret loans. Assel prolaction. Mew idenlity. Eden, Box
8410-PC. Fountain Valley, CA 52728,

PROTECT YOURSELF AMD LOVED ONES WITH SIREN
FLASHLIGHT. Lightweight, pocke! sive. SATISFACTION
GUARANTEED. (Datteriss nol included). $7.95 Unscamp
Gifts, Dapl. 14555, Minreapois. MM 55414

ASBESTOS: What it . What io da about it Send $3.00 16:
ARG Microscopy, P.O. Box 31M, 118 Elkckson St., Aringlon,
Wil 53911

IS Aminca an 1R road 10 giary or e road o nin® KNOW
THE FACTS! Booklel, 32 88, Amernca, Box 4082 Kenl, Wa.
BB032 0582

DESHEY anist shows you how to draw. First sasy lesson
FREE! Ga#! youws lodiay! AVIES-PM4, 1014 North Winghil,
Sania Ana. CA 82701

SURYIVE Nuclear afiack' Send slamp. Radsads: Box 408,
Castor, La. 71018

GEMEROSTICS ANONYMOUS unique, nonprofi organi-
zation devoled o scientdic, phéosophical analysis of atnistc
geneasity. Members share, study, practice age oid prmciphes
ol Giving ba the less lonunabe, resulling in lantashe parsonal
rewards. 2 slamps for no-nonsense newslefer Generoslics
Anorymous, Box 1T16M, Palatine, i 60087

WOMEN'S INTERESTS

LACE EDGINGS, Big varioty. Samples free. Edwards, 130
Buriwood Dirve, Scolts Valey, Calomis D5068

LOANS BY MAIL

BORRCYW 525,000 “overraghl. " Any Puposa. Keep Indeli-
nitely' Frea Report! Scoosss Assearch, Bom 187T38-AP,
Inchisnapoin, indians 46290,

MOMEY Problems? Free Book descrines Loans, Cash,
Governmen! Grants, Othor bonedits, avadabie to individuais.
Wirite: Aganciaies, Box 88-A4, Brookiyn, Mow York 11238

CASH Loans-5500-525,000! Al Elgbla! Any Purpossl
American, Bex C-15, Lynbrack, Maw York 11563

LOAMS By Mail Guararesd! Borfow Any Amount! Fres
Dindails. Applications Rushed! Creddmasters, Box 507-PP,
Floral Park, New York 11002

BORROW 3400 - 540,000 ovemighl on your Sgnaturel
Everyors  eagible. Fepay amdime. Free details!
Infohause-Pi, B08 Post, San Francesco, CA 84108,

BORAOW 3500-350,000 Fast! Or your sagrature! Keep
indefindsly! Everyone elighle! For  infarmation-CALL
HATIOMAL CREDIT, 1-205-774-3394,

SLOANES Owi Sgnature To - 100,000 Most purposes.
write: Elite, Box 206-F, Easl Rockawey, Mew York 11518,

MNEED VISA-MASTERCARDT Mo credd? Siow credd?
Divorced? Bankrupt? Wie can helpl CALL “NATIOWAL
CREDIT 1-205- 7743004

BUSINEES, Signalure. Whatewer: Nowa Financial, Box
TAaT3-K. Holtywond, Florda 33021

LOANS ARRANGED PERSOMAL. BUSINEES REAL
ESTATE and DEBT CONSOUIDATION. 3510000 1o
510,000,000, Also Morgages & Trust Desds Purchased.
Durtnils: & application forms §5.00. Gensral Financial Services,
2076 East Marlion Pike, Suite 116, Charry Hill, MJ 08002
1-B08-424-8058

BORROW 3500-525 000 Inenest Froe! Aepay Amytime] Al
Elipibla! Write: Ouality, Bax 587-SMM, Floral Park, Niw York
11002

BORROW $100-5100,000! Instant Feply! Mo Co-signers!
Rush Slamped Ervelope! Financial, Boax S5487(P),
Richardson, TX 75080

WINNING  Inlormaton 5200 2 MEN'S  RIGHTS
ASSOCIATION, 17B54 [Lyons), Forest Lase. MN 55025

PERSOMNAL

UNIWERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING Job Ex . Education, Achievement. Fasl,
Inaxpensig. Call (§14-883-1791). Or Wridn: Box 13151-T4,
Columbug, OH 43213

BIBLE Questions anowered. Siamped ervelope. Bylon,
17147 Bantlar, Datroit, Michigan 48218

REMAILING SERVICE

TOF SECRET REMAILING $1.00. ST. DENZIL, BOX
4823, MARIETTA, GA, 30081

{Continuad on next page)




REMAILING SERVICE
Continusd from )]
REMAILS $1.00. Geralrs, Bax 167, Ball, CA 80201

FREE Details! Postal Shoppe, 386 East 500 South, Sam
Lake City, UT 84111

1888 CATALOG, 200 pages, Thousands ol chemicas,
plasyware. scwncehobby  equpment. 5200, Mamell
Bomntific, 1865 Bultalo Road, Aochastor, New York 14524

1985 CHEMICAL CATALOG Lab Eguipment-Gilesswans
E1.00 Refundable. Scentiic Supply, P.O. Box 490, Ranger,
TX 6470

Antonio, Texas TEZZE

CONFIDENTIAL Mail ReceningForwarding. Mail Deop,
Box 1B038PM, Orlando, FL 32860

LABORATORY Chemicads, Glasswase - Apparsius, Cala-
lague $1.00. Deluxe Scemific, 334 5. 13 Streat. Maniowoc,
Wiscgnsin 54220

FORMULAS, PLANS, ETC.

BEER Braad, Gourmand Recipes, $2.00: Grady Baggett,
Baax 1720, Smyma, Georgia 30081

FANTASTIC 25 debcious dessart Fecpas. Best Rica Pud-
ding, cookies, cakes, Send $4.00. L Nugent, P.O. Bax 757,
Ridgalield, L 0E8TT

OVERSTOCKED. FAMILY CIRCLE COOKBOOKS. Be-
come A Better Cook In Minules With Thes Hardoower Edition.
Aush §7.00 To: CJALS., P.O. Box BB06S, Dept. PM1, Atlanta,
GA 30350

25 ORIENTAL and POLYNESIAN recipes!! 53.00. Sellers,
P.0. Box 364, Maho Falls, kdaho B3402

lormarding. Stamped remals $1.00
Diamand-H, Box 1284, Cadda, Texas 76029

COMFIDEMTIAL address - remalls. Morh Amedca Mall
Canter, Box 3169, Danmouth East, Nova Scoha, B2w 5062

UMLISTED ADDRESS Discres? gnd confidential. Femail
3100 Singe. Mail Forwarding Service, BIS0 5. Main,
Houston, Texas 77025

MONEYMAKING CHEMICAL FORMULAS - THOU-
SAMNDS! CATALOG $5.00 (REFUMDABLE): GWA3, Box
163, Brookfeid, Wisconsin 53005-0183

ANY FORMULA §10.00. Catalog $1.00. .. Belforl. Box 568,
Chicago. G060

SPECIAL SERVICES

Bax 22, Diltwyn, VA. 23036

MISCELLANEOUS

ORMAMENTAL bon Dessgas. Book of 1600 beauiiil prac-
tical designs for railngs, columns, eic. Free Lierature.
Cunningham, Bax 20005, Sal Lake City, Litah B4120-0005 —
— (3881 South 3200 West)

OME Fres Worid Mewsletier. Seven lssues $2.00, Box
140247, Dakas, T5214

CENTRAL VACUUM SYSTEM. Al componants avadabie

wholesake, Works with amy brand tubing system. Esy Insia-

" lation, Detailed Instructions. Vacu-Klesn, P.O. Box BBTO,
Richmond, VA Z3235: (B04) 276-0269 Collect.

WANTED MISCELLANEOUS

QOLD, Séver, Platmum. Mercury, Tamalum. Samples eval-
usted free. Ore assaying sernce. Cal YWhowsaie Termenal ioll
froa: 1-800-932-1010.

BUYING Tungsian Carbide, Tungsten, m, Silvar
Soader, Silver Contacts, Gold. Platinum. 800-321-8814 Dhic
216-531-8223 collect.

FOR SALE MISCELLANEOUS

MNOTICE: EXOTHERMIC BOND now available WITHOUT
WELDING! Indusirially approved hoal generating adhesive
molocularty FUSES and SEALS ALL METALS. Perfoct for
REPAIRE previously raquiring prolessional seness. Currently
availabie: ACU-PANS BOD2E for &l steels and aluminum.
BO0A for copper, brass, and bronze. Send §6.00 each or 2 for
§10.00 t0: EXOTHERM ADHESIVE CORP., Box O, East
Setauloat, Now York 11733, Pré-measured and fooiproal,
Dealer Inguiries Walcomes,

HEW ZEALAMD! 10 delcsous recpes inchuding Paviova.
$3.00: Harvey, P.O. Box 23031, Vancouwer, B.C. V7B 1TB
Canada

GREEK CUISINE 40 Oid Courtry Family Recpaes, Salads,
Entres’s, Gyro's, Baidava 3595 Bymmes, F.O. Box 881,
Alington Haights, IL BO004

EAT SMART! Pravent Haarl AtacksBypasses. Recipes,
Practical Suggestions. $4.00. Abundar! Health, 5818 Fees,
Ovnaha, NE 68106,

INFORMATION On amthing Ferguson =
Specalists, 60-15 Woodsics, WMM'I’M 11377,

FORGETFUL? Bitthdays, Annversaries. Rominder Ses-
viol. BASE: Bpecal Day, 1100 Virgna City Ave., Las Veégas,
MNevads 88108

WHATEVER YOU NEED! WE'LL FIND informalion, Prod-
wcts, Services, ANYTHING! Delads: Fessarch, Box B4,
Baaumont, TX 77704

HEALTH. VITAMINS

RESPIRATORY ILLNESSES, SINUS, BRONCHIAL atc. A
unigue health appliance heipng thousands is availabie for tri-
8l Literetura 5200, Wrile: RESPIRIZER CO., 1685 Balimore
Pikes. Gettysburg, PA 17325

BACK PAINT Send For Fres Back Aids Cataleg. The Back
Cataiog, 1A Lenway Road, Bylield, MA 01922

DRINKING WATER PURIFIERS

CRYSTAL CLEAR WATER Reverse Omosis Punicalion
Aamoves Vimually Everything Harmiul From Your Drinking
Walee. P, Barker, 6073 Wiliams Dive, Paradese, CA 05503

GARDENING & LAWN CARE

COMPOSTING FAST EASY new quack kdaas Mo Lifting,
Very Asasonable. Guaranieed, Wiite: COMPOSTING FAST
EASY, 709 West Sionecres!, SL Joseph, Mo, B4508

SAVE HUNDREDS yearly; landscaping. lawncare. Proven
techifuis increass baduly, propery values. Complete Sys-
tem $10.00. Moneyback Cuaranies. York Marketeg, 479
Cherghiee Ridge, Athens, Georgia 30606

TILLS! Hoes! Saves Work! Keeps garden clean. produc-
frve. Low priced tiler'power hoe. 30-day nal oMes. Frea ierfor-
mation. Write: Auto Hoa, P.O. Box 30354, DePers, 'WI
54115

HUGE SAVINGS Eliminate Dwsler Markups, Froa Trial
Bateries Wholszala, Tarms Arrangad. Call Toll Free 1-B00-
3231212, Or Write: Lioyds-PMC, Rockiand, IL 81110

SAVE Had Buying Aids by Mail, A Major Brands Available,
REA Company, Box 364, Bridgepod, Ohio 43512

FREE HEARMG AID CATALDG - Save "% by maill Write:
“Moneyfavers”, 9530-Pi-4, Langdon, Sepulveda, California
G143,

HAME Brands For Less. Babesies. Accessories. Guaran-
ieed Repairs. Hearing Alds, Box 23071, Richfekd, MM
5543

FLOWERS, PLANTS & NURSERY
SUPPLIES

25 SAVORY Southemn Recpes $3.00. 5. Martin, 513
Mariow Drve, Hoeson, Tennesses 37343

FREHCH CUISIME 10 recipes 32.00.
Canamail Enlerprses, 3545 Se-Foy RAoad, Dept 10,
Sie-Foy, Ouetec, Canada G1X 1T1

SAVE 53335 Convert nexpenssve Dar-siock Dowbon,
blends, scotch imie premium guality taste for pennies. $3.00
Recipes, 108 Crossroads Bidg, "™, 15606 NE Bth, Bellevuss,
WA SB008

DELICEOUS Matve American Tacos §2.00, Lod's Kitchen,
Box 2374, Bloomiieid, NM B7413

FANTASTIC creamy mushrom scup recipa 32.00 SASE
Mciniosh, 22704 Ventura Bivd, #363, Woodland Hilts, CA
91384

TEXAS BLUE FIBBON RECEIPTS! Brown Sugar Choco-
inta Cake, Brandy Apple P, § Mouth-watenng others. $3.00:
P.O. Box 2968M. Odossa, Tx 79761

BUTTERCREAMS 32.00 SASE. YOPD Enlemprises, 140
Steeling Bivd., Steding, VA 22170

Cuul.h-urry FL 32707

WINE'BEER MAKING Calalog: B&J Enlerprises, 1845
South 19th. Springheld. Mnois 62703

WINEMAKERS-BEERAMAKERS— Free Calalog—Fast
Senvice— Lange Salection: Kraus, Box 7A50-L, Independenca,
Missgun G405,

WINEMAKERS-Basrmasars: Frea Hustraled catalog of

supplies. Semplpx, Box 12278R, Minneapolis, Minnesota
5541240278
BEERMAKERS OMLY! Frim Catalog/Newslefier.

Willizme's, Box 461MY, Qukiand, Califormia 84804,

FREE BEERMAKING BOOK Plus Caatog, Finest Equip-
maaril, Ingrediants. Fully Guarant@ed. SP1, Box TB4-M, Chapsl
Hal, BC 27514

GRAFTIMG; fruits, flowars youwr own rose irees illustrated
inatructions. Budding & grafting 33.00 PP. Owl Publishing,
1558 Aiichie. Siow, 44224

GARDEMING SEEDS write: Moming Glory, P.O. Box
44141, Indlanapoiis, In 48384

RECIPES, COOKING, ETC.

AUTHENTIC POLISH RECIPES, 20 RECIPIES $2.00. JK,
Bax B500. Madison, W1 53708

SAVE £200+,
standng. Mo Sassamen. Free Trial Free Catalog. JAM, Dept.
132-8. 328 Thind, Dekal, L 60115

Modarm name-brand pds improve wunder-

TOBACCO

CIMGARETTES - Aod Your Own Custom Tobaccos, Pagers,
Fimrs, Rofing Machines, Accessories. Free Cataiog And
Sample. Groen RAiver Tobacoo, P, Bax 1313, Owenshom,
Kisntucky 42302

PIPE SMOKERS-LOOKING FOR THAT SPECIAL
BLEND? Send today lof your FREE CATALOG of our Cus-
omed-Proven, Custiom-Blendad nbaccos. Fully Guaraniesd!
Ask Aboul TE-AMD. Old Era Tobacoo Comparnry, 1828 Euclid
Ave., Clevsiand, OH 44115

SCIENCE & CHEMISTRY

COMPLETE Supplies Caslmicg $1.00 Surplus Lists,
Laberaiory Sabes, Box 161-4, Brighion, Mass. 02138

IMALIAN ricotta recipss, paes, canol, fritata, $3.00 SASE.
Recipes, P.O. Box 48R, Cortiand, NY 13045

BEERMAKERS Winemakers Free Catalog Bacchus &
Barleycom, 5110 Johnson Dr., Mission, K5 BE202.

BEER MALTS, wine concanirales, yeas!, books, Barreds,
Mustrabed calaiog. Mountain Callar Supplies, 346 Waavervills
Highway, Ashewille, N.C. 20004, (T04) B45-6849

WINEMAKING BEERMAKING, Equipmen!, Supplas. Frée
Calaiog, Large Selection, Fast Sarvice: ASC, P.O. Box 335,
Barwyn, inoes 50402

WINEMAKING HOMEBREWING HERBS SPICES FREE
catalogue. 1535 Windsor Street, Cormwall, Ontano KEH 346

WINEMAKERS-BEERMAKERS Fresh Siocks. Fast See-
vice, Free Catalog. O'Brigng, Box 2840, Wayne, L 60184

PROFESSHOMAL BARTEMDERS SECRETS! Plus 25
Unsquee Dwink Recpes §2.50. Barman's Press, Box 3092,
Baugatuck Station, Westport. CT 06880

BUDGET RECIPES FOR LEFTOVERS 32.50. S0K
Enterprisa, Bax 610 P1, Glinton, Md. 20735

BEER LOVERS—Brew your own Deficous! inexpensive!
Free catalog Boar Gear, Box 25063M. Lansing, Michigan
AEDOD

BURGLAR ALARMS & HOME
PROTECTION

10 MEXICAN RECIPES, the best m El Pasa. Plus lemous
El Paso Chile recipe, send $5.95. P.0. Box 1158, Rowledl, TX
TS088

GERMAN Recipes Family Favories Easy To Folow Send
$3.50. Box 381, Demofte, Indiana 46310

WORALDS BEST BUTTERTARTS! £200; SASE: Dian
Brooks, Genaral Delivery, Porl Coguitlam, Brtish Columibia,
Canada

FANCY COFFEES with LIGUEURS BEST recipes £3.00.
Oscar, Box 9064, Ottawa, Canada K1G 3T8

IMPROVE HOME SECURITY - Order 2 PROGRAMMA-
BLE SEVEN-DAY TIMER. Sand 32465 to: Lawrence Lea,
Departmant 201AF, 2600 Logan Streel, Oakland, CA S4601

POWER FAILURE LEGHT Automatically Goes On Whan
Poswar Fails. Opadates From Wall Dulle Ta Rechangs Bamer-
ims, Swilchas To Portable Flashiight $13.95 Postpasd, Tax
Free, Duty Free - .S, Warehouse. Great Whity Morth Gatts, @
Prnce Street, P.O. Boa 1835, Hearst Omana, Poiing, Canada
ToL 1N0
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Outdoor living bloomed in “60s, and hi-fi unit
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'ﬁ;fl;'l_g ships changed aviation, ended the flying boat era
25 YEARS AGO: April 1960

-l
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|
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' The plane had a 62-mph av-

|tainment center. a kitchen-

I
i
I

Auto, Pllﬂl' race |
[t occurred at the second
aviation meet held in the |
United States. Phoenix.
Ariz., was the site of a con-
test between a biplane and
an automobile. Although
both industries were in their
infancies, the Ford-built auto
had the clear edge in con-
sumer acceptance. The ma-
chines raced 10 times
around a one-mile track, the
plane traveling 20 feet above
the car. The biplane won
But for most of the race the
two machines were even.

erage ground speed. 2 mph
better than the car.

Flying boat popular

Five nations rushed o manu-
facture a successful flying
boat. lgor Sikorsky prepared |

to build a 100-passenger —

transatlantic clipper, A cross |
section of the French double-
decked flying boat graced
PM's cover, It was 104 feet
long. weighed 37 1ons load-

ed and was 30 feet high. It's =

average air speed was 180
mph. Perhaps the most well
known of the flying boats
was Pan American’'s China
Clipper. Flying boats ceased
service following World War
II. The construction of land-
ing strips for military craft

T
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Monorall improved

German inventor August

Scherl demonstrated his im- |

proved monorail car in the
United States. Scherl’'s
monorail car was patterned
after England’'s Brennan car.

The Scherl car was 18 feet | i

long and 4 feet wide, much
smaller than the 40- by 10-
foot Brennan car.

wWere 1wo gyroscopes at each |

end of the Scherl car. Thay
revolved at B8.000 rpm
Scher]l boasted that should
the power to the gyroscopes
fail, energy stored within
them would maintain the
perfect balance of the car for
at least an hour

e

Better traction

A new, heavy-tread tire was
developed that was claimed
to provide better traction on
snow and ice. The tire's sci-
entific tread design provided
easy steering, a firm grp
and a smooth ride on pave-
ment

Back-yard view

It was PM's fifth annual sec-
tion on outdoor living. The
section was devoted o the
"millions who soon will be
permeating the air with the
odor of sizzling steaks |
cooked over open, charcoal |
fires” QOur cover depicted
the outdoor living wall. a
tribute to American ingenu- |
ity in leisure pursuits. It was
described as a "'veritable oa-
sis in your back yard.” The
storage wall consisted of
three cabinet units: an enter-

sink cabinet and a storage
unit. The center houseda TV

T

Supersonic transport

Aircraft companies took the
first steps toward introduc-
ing faster-than-sound, pas-
senger-carrying  airplanes.
While the manufacturers'
predictions of speeds up o
2.000 mph would prove to
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It was ingeni

The forerunner of the mod-
ern mailing machine was de-
scribed as ingenious, A tum
of a handle moistened, af-
fixed and tallied stamps on
4.000 envelopes an hour,
Today's machines do 175 to
200 envelopes a minute,

Dr. Alfred N. Goldsmith.

| pointing out that we already
' 4 hear and eventually will see

by radio, predicted that radio
would appeal to man's other
senses. Goldsmith, an engi-
neer, called his Ffuturistic
idea “telegustatory broad-
casting." He admitted it
would be easier to transmit
odors since the “telefactory”
receiver would need only
spray a duplicate of the
transmitted odor. Was Gold-
smith close? Recently, a

manufacturer began market-
ing an odor disc player along
with long-playing and short-
playing fragrance discs

be a bit too optimistic, their
vision of its configuration
was accurate: Engineers pre-
dicted a delta-wing and a
needie-pointed shape fore
and aft. In 18962, production
of the Concorde (Mach 2.2)

began P

S50 YEARS AGO: April 1935
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1985 NISSAN LONG BED. "
Meet i o ® More bined d
Nissan$ m@wﬂ;ﬁw torque rcg .;ny ntm =

Not only 1s the bed longer; its standard compact truck.
¢ Extra-large strongbox and roomy

7z feet of new;, cab ride on the rugged backbone of
smooth-side strongbox, built tough  a semi: full-box girders welded into
fur the longer haul, ladder-type frame.
ineered, seamless ® 5-speed transmission, standard.
box fights corrosion,; welded e Steel-belted radials; full-size spare.
e walls resist dents, * Choose from 4x4 or 4x2 Long Beds,
® 1,460-pound payload, standard... incdluding a new low-price model
nearly 3z ton...a truck payload. that offers such extras as halogen
More than Toyota, Chevy 5-10 or
Ford Ranger standard models. BELT YOURSELF

COME ALIVE, COME AND DR!VM

headlights, electronic ignition,
3-across seating and lots more at no
extra cost.

Now you know what Major
Motion means. No wonder more
truckers drive more Nissan-built
compacts than any other.

The best extended-service
plan available: upto 5 years/
100,000 miles. Ask about Nissan$§
Security Plus at

icipati
parvcpang EEINISSAN

AT YOUR DATSUN DEALER




Bux: Less than 0.5 ma. “tar”, 0,05 mg. mcotine; Soft Pack, Menthol and 100's Bos: | mg. "ar”, 0.1 mg. ni
Warning: The Surgeon General Has Determined 100's Soft Pack and 100's Menthak: 5 mg. “tar”, 0.4 mg. nicotine; 120's: B mg. “tar”, 0.6 mg. nicating; 120
That Cigarette Smoking Is Dangerous to Your Realth. Menthol: § mg. “tar”, 0.5 mg. nicatine av. per cigaretta, FTC Report Mar. '84. Slms: § mg. “tar”, 0.6 mg.
nicoting av. par cigarette by FIC method.




