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- Now, famons Mariboro Red =
- and Marlboro Lights are also available in ﬂ“
a convenient new 25's pack. - *
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conducts combustion heat better, .
keeping plug cooler

PLUS

Wider insulator base
dissipates heat faster

Longer insulator nose can deliverupto =
twice the fouling protection of ordinary plugs

PLUS

Thermal bonding provides
a stabilized heat range

PLUS

Exclusive nickel alloy electrode

maintains rapid heat conductivity

We almost called it
Copper Plus Plus Plus Plus.

With very good reason. We
added more than copper to our
spark plug. We added the plus. In
fact, we added several.

These design improvements, in
conjunction with copper, allowed
us to lengthen the spark plug's
insulator nose. Which resulted in

vastly improved fouling protection.

The combined effect of all our

improvements produced a spark
plug that delivers surer starts
and superior performance in
stop-and-go driving.

It also produced another feature
unique to Copper Plus®~we're so
confident that Copper Plus will
make your engine run better, we've
equipped it with a Performance
Guarantee?

» THE PLUS IS

FRENILIN PE

Copper Plus. A plug by any other

name just wouldn't be a Champion.
*{ffer expires December 31, 1985. Aviation and
indus!r‘m‘t plugs excepbed.

NOTHING
SPARKS
LIKE A
CHAMPION

mm Champion Spark Plug Company
Toledo, OH 43661-0001
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YOUR BEST
PLANER BUY.

Introducing the
Shopsmith® Profes-
sional Flaner...a
result of dynamic
growth in planer
design for the home
woodworker, Its en-
hanced quality, im-
proved reliability,
increased perform-
ance and liftime dura-
bility serve as the
industry standard.
You can buy bigger
planers at higher
prices and get more
machine than you'll
ever need. And you
can buy smaller planers
at lower prices and get
reduced, inadequate
performance.
But the Shopsmith
Professional Planer
is designed for
the home
woodworker who
demands quality
precision. This
advancemeant in
technology gives you:
* 12" x 4" Throat
Capacity — big enough |

F

to handle large boards

# Variable Feed Rate — allows feed
rate of 7-20 feet per minute.

= 110 Volt, 15 Amp — eliminates
costly shop rewiring. Planers with
this capability usually require 220
violts,

* Portability — light weight makes
unit @asy to move, Frees up floor
space when planer is not in use.

= 28" Long Table — one piece,
precision ground cast iron table is
longest in industry.

* High Grip Feed
Rollers — serrated
steel infeed roller
and non-marring
rubber outfeed
roller provide maxi-
mum grip and
excellent surface
quality.

* Feafure for
feature the most
competitively
priced planer
available,

We're making a

bold claim. We'll

even admit wea may
be bragging...a
fittle, But we're
telling you a simple
statement of fact

The Shopsmith

Professional

Planer is

your best

planer
buy

We know
YOU'rE serious
about wood-
working, and

50 are we. That's
why you need to know
about The Shopsmith
Professional Planer
Complete and return
the coupon to
Shopsmith and we'll
immediately send de-
tailed product information by return
mail. In addition, you'll receive a FREE
subscription to HANDS OM, The
Home Workshop Magazine,

The Homa Workshop Company

6840 Poa Avenue
Dayton, Ohio 45414-2531

“Shopemih, inc., 1984
Shopamilh® is a registensd ademark of Shopamilh, Ine
Crupdity waadworking ools made in the U S A

YES Pleasa sand detailed product
= nformation abaut The
Shopsmith Professional Planer and
Inelude addtional information on
determining my best planer buy. Also
enroll me for a FREE subscription to
HANDS ON. | understand | am under
no obligation. Dept. 511T

L] — 1
Address I
Cay Gt Zip I
Olam -:urnunlﬁ.- recehving product information I
fram Shapsmith I
Dept. 511U I
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EDITOR'S
NOTES

ar cruising on Saturday night is |
as American as apple pie, we
all know. Now, reports Mike Lamm,
West Coast editor, it's as Japanese
as sushi. While in Japan to drive the
new Toyota MR2Z (Its Beauty Is
Under The Skin, page 89), Mike
stayed one Saturday night in a Kyo-
to hotel. "Pretty soon,” he said, “the
scene on the main drag outside o o
looked like a 1950s graffiti night in S 1. Wowk. OF 8
Modesto. But instead of ‘55 Chevies  ough near London, En-
and ‘32 Fords, these guys were gland... Lamm In the
driving BMWs, Porsches and Mer- ?:5':“ ﬂ;?:t: JﬂPﬂ-
cedes (they love German cars), late- Mayersohn deep in wa-
model Vettes, Camaros and Fire- termeion [with driver
i a Benny Farsons| at the
birds (they also love American rajjadega 500...
cars), Ferraris, Panteras and every
conceivable kind of Japanese mini.
All were tricked out with wild

wheels, humungus spoilers and

paint jobs that would turn George
Barris green. Just before midnight
the cops cordoned off the street, and
that was that. No fuss, The crowd
went home as instructed. Not like
Livermore, Calif.,, near my home-
town. The city dads there recently
outlawed cruising, whereupon the
kids wrecked several drive-ins,
smashed windows and tossed bot-
tles. Japan's different.” ... The
French have a helicopter much like
the Hughes Apache (cover), reports
PM’'s Shel Gallager. The Aerospa-
tiale Dauphin, which he saw at the
big Farnborough air show, is just
one of the awesome new breed in
Now Helicopters Shoot Back (page
86). . . . Our auto department’s Nor- . . . and back home, Graphlunlrlﬂnrlrm'l
man Mayersohn was the choice for Canniff suffers through a photo session.
| the pit crew in PM Joins The World’s Fastest Mechanics (page 77) at the
Talladega 500 in Alabama. Norman joined the Johnny Hayes NASCAR
racing team as gas man on Phil Parsons’s Skoal Bandit. . ... Did you
. suggest PM's next custom project be a boat when you
entered our Ford Ranger contest? See if PM's Water |
| Sportster (page 80) fits your dream. ... We have
' another February special this year: Thomas Lincoln’s
i Blanket Chest (page 98). Thomas, the President's
father, was a skilled furniture maker. You'll find all the
instructions for making the chest yourself.

ai@dm— |
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Self-Storing Screwdriver
Fits the 4 most popular Phillips
& slotted screw head sizes! Hurry,
Offer good from Jan. 10 only while
supplies last at participating True
Value Hardware Stores. 599411

'HARDWARE
| VALUE

OF THE MONTH

ELECTRIPAIR ™

Muiltiple Outlet Center

Six 15-amp, 125V grounded re-
ceptacles with push-to-reset cir-
cuit breaker. Act fast! (Mfer good
from Jan. 20 only while supplies
last at participating True Value
Hardware Stores. MOC-6C

CHARGE IT &l participating

True Value Hardware Slores

For siore meares] you S22 Ty
“Hardware™ in the Yellow Pages
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America’s best-selling
pickups: Ford.

Big Ford FICkUQ@ are America's ability to tow trailer loads  independent front

— * big as 12,500 |b. when suspension.

best sellers year after year. properly equipped. And they all come
"85 power choices for the full-size Nobody else gives tough-_Iarc hoogh. Som
F-Series include high-torque V-8's Yk from Robray Rewudar P front to galvanized
big as 7.5L and mighty 6.9L diese]. ~ Cabmodels. Exclusive doublewal box n back

SuperCab with fold- Best-Built
ing rear bench seat American Trucks.
] = { A At Ford, Quality is
For ‘85, Ford puts  gives you 45 more .’ \ R r@% Job 1. A 1984 survey
real power in the hands horsepower than Chevy's' 5\ \ ) ; - g’u\ established that Ford
of America’s pickup mid-size V-8! And every Sy » makes the best-built
owners. Power that Ford engine from stan- ( ',_ & o ' American trucks. This is
means quick response,  dard 4.9L Sixup leadsits \ | :'“_ | based on an average of
easy hauling, extra work nearest competitorsin |\ )|/ ¥~ N problems reported by
output—and extra fun. load-moving torque. \T’J — e OWNETS in the prior six
Vougeta %S~  BigFord (e < | monthson1981-1983
choice of five y | [ ; oo option. Or 4-door Crew qugis e i
engines, includ-_ . dBXERen, LgaV The trend Cab, now with single or bullt in the US:
ing husky 6.9L i@t .".T | # today is to use HRER wheelsng Lifetime Service
diesel-the e eideehy pickups for bigger, ’ Guarantee.
most powerful 247 75" harder hauls. Ford has Built Ford tough. As part of Ford Motor
in any pickup. L the power you need. And These big Fords all Company’s commitment
Ford's 5.8L High Output the payload—-up to come with 2-wheel drive.  to your total satisfaction,
V-8 with 4-barrel carb 5,730 lb. worth. Plusthe  Or as 4x4's with unique 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.

" "Based on final 1984 MY rmanufaciurers

« reporied retail deliveries.

YOpional; not available in California or

with manual transmission. Horsepower
based on SAE Standard [1349

xﬂ?p‘.f’ o S 2y 2k e -= ‘: ﬁ*“@‘iﬁrd
"My Ford Pickup & Me







LETTERS

TO THE EDITOR

Smart gun rack

Thought you might like to see a photo
(right) of the gun rack 1 made from the
plans in your February ‘82 issue (Build
This "Oil-Froof’ Gun Rack. page 110). ]
am very pleased with the results and
like the feature of hanging the guns
upside down with their barrels slanting
downward 10 prevent lubricating oil
from seeping into the wood stocks. It's
a clever idea

CHARLES L JOHNSON, M.D.
BUTTE MONT.

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

PM's “upside-down' gun rack built by read-
er Johnson. It keeps wood stocks oil-free.

It would have been big

| was delighted by your story on the
return of three-wheeled cars (3-
Wheelers Are Back!, page 91, Oct, "84).
Three-wheelers are both fun and prac-
tical—and 1 speak from experience. |
own the No, 1 Davis prototype.

One minor correction: You said the
big seven-passenger Davis sedan was
the intended production model. This
never existed as anything more than a
mockup. It was the four-passenger ver-
sion that Davis hoped 1o produce.

WALTER E WRAY. PRESIDENT
DAVIS 3-WHEEL CLUB OF AMERICA
ARGYLE WIS

Nonstop vs. non-refueled

1 enjoyed your story on the Voyager's
forthcoming attempt 1o fly around the
world nonstop (Soon: First Nonstop
Flight Around The World, page BY, Dct.
‘B4, It was misleading, however. There
have been nonstop flights around the
world in the past. one by a USAF B-29
in 1948 and another by a group of
USAF B-52s in 1957,

These planes did require inflight re-
fueling. of course, so your story should
have said "First nonstop. non-refueled
flight around the world."

DAV R L ANE
LITTLETON, 0010

The title was shortened to improve
readability. but the opening paragraph
did say that the Voyager's global fight
wouwld be both nonstop and non-refu-

eled. The current nonstop, non-refueled
record is 12,532 miles—half as far as
the Voyager will have to go.

It was a great story. but | just can’t
imagine how those two pilots—a man
and woman yet—are going to exist
together in such cramped quarters fora
whole week. What about food, water
and. er, calls of nature?

LARRY HOKE
HOUSTON, TEX

While the Voyager's pilots have not
revealed just what facilities they will
have, it's reasonable to assume that
they will cope with such needs in much
the same way as our astronauts have
been doing for years.

What price Liberty?
| very much enjoyed your article Re-
building National Treasures (page 93,
Nov. 'B4). You quoted the cost of restor-
ing Miss Liberty as §30 million, but the
only figure I've seen is $230 million—
an amount that's hard to believe unless
the Pentagon is doing the job. Which
figure is correct?
FoH PFLANK
HOUSTON. PA

They're both correct. The $30 million
figure applies only to the restoration of
Miss Liberty. The $230 million estimate
includes a complete renovation of Ellis
Island, a project still in the early plan-
ning stages.

I'd like to add a suggestion to your
advice on what to do about a refrigera-
tor that gets so cold it freeres food
(Appliance Clinic. page 24, Oct. "84). |
have been doing refrigeration work for
many years and have never seen a
weak compressor freeze anything. If
the compressor runs long enough to
freeze food, it runs long enough to
activate the cold control thermostat and
shut off the compressor
I believe yvou're more likely to find
that the thermostat is defective. not the
COMPressor,
GEDRGE DERBY
CHICAGD
Hot topic
Your article Effictent. New Home-Heat-
ing Systems (page 162, Oct. "84) was
informative and well written. As with
many new technologies, however,
thought should be given to potential
problems that may arise. Some con-
densing furnances have had corrosion
problemns in their heat exchangers
caused. some manufacturers believe,
by household pollutams in the air sup-
ply. For this reason, some makers spec-
ify installing an outside source of com-
bustion air
Those considering the purchase of
such a furnace should look for a warran-
ty on the heat exchanger and combus-
tion chamber that's at least as good as
that offered on conventional top-of-the-
line heating systems,
JOSEFH T. POMNESSA. PhD
EXTENSION ENERGY SPECIALIST
RUTGERS UNIVERSITY
NEW HRUNSWICK. N.J

Only in some cases
I was shocked 1o see you say that radon
gas is emitted by home insulation (Best
New Homes Under The Sun, page B0,
Sepl. 'B4). Radon gas comes from de-
caying uranium, traces of which are
found in earth, stone and concrete.
LALRENCE H STAINS
ALLENTOWN PA

It's true that ordinary insulation does
not emit radon gas, but we were refer-
ring specifically to the Impact 2000
home in which thick stone and concrete
are used extansively to store heat and
provide inswlation. It is these materials,
as you point out, that are possible
sources of radon gas. ™

g8
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IGFA Class

10 kg
20 b

225meter3/250 quds reelil D[]I( iy

Meets IGFA standards
.

WORLD RECORD STRENGTH.

\SS LINE FOR LANDING RECORD FISH

Come rewrite the record book with us.



BILL HARTFORD

Hardly anyone keeps "em down on the
farm anymore. With the introduction of
Mazda's new B2000. the suburbaniza-
tion of the pickup is complete. If we're
going to treat pickups like cars and use
them on paved roads, thenm Mazda is
going 1o design them for a smooth ride
and never mind about hauling hay,
Choice of powerplant was easy: The
B2000 uses the FE-type, ohc Four. the
smooth, strong, quiet engine that was
developed for the 626 (see Driving The
‘83 Mazda 626, page 66, Dec. '82). All
Mazda had to do was drop it into the
B2000 for 'B6. The hard part was
arriving at the right balance of handling
and ride comfort for the pickup chassis.
They hit it just right. refining the basic

IMPORTS &
MOTORSPORTS

The long and
the short of

ladder chassis to the nth degree—as
we found out in a test drive at the
company's Mivoshi test track recently
The first step was increasing wheel-
base and track. By adding four more
inches of track front and rear. you get
better roll resistance so softer springs
and shocks can be used for ride com-
fort. A new mounting system for the
cab on the chassis cuts NHV significant-
Iy (that's noise. vibration and harshness
to automotive chassis engineers). Sus-
pension geometry and bushing work
aid comfort further, and a more rigid
steering system caps off the improve-
ments made on the new model. Put a
passenger-car interior in the cab and it
all adds up to one easy rider.

Sporty Subaru

Hot on the heels of the redesigned "85
Sedan and Wagon comes a four-wheel-
drive wedge to give Subaru a sports car
in its model lineup. We haven't seen the

Subaru’s next four-wheel-
drive will be a sports car.

| coupe in its sheet metal yet, but have
had a look at Subaru’'s development |

sketches, one of which is shown here,

This driving machine looks like a real |

road hugger

Hundred-horse GTI

The GTI, VIW's hot Golf, is here. Since
the GTI shares the two-door Golf body,
you know how it's been improved over
its Rabbit ancestor (see Driving VW's
1985 Golf And Jerta, page 156, Dec,
‘B4), But you haven't heard about the
other changes that make this second-
generation GTI1 more exciting.

Start under the hood: The 1.8-liter
sohe Four has been tweaked for 100 hp
(vs. B85 for the Golf) without adding a
| turbo or a fistful of valves, Intake valves

are larger, pistons are designed for the
l 10.0:1 compression ratio and a new KE-

Jetronic £.1. system keeps the beat with
| electronic ignition and a knock sensor.
I

Excellent combustion efficiency pow-
ers the 2.200-pound GTI o 116-mph
top speed with under 10-second O-to-
60 times. When you want to throttle
back, fifth gear has a numerically lower
final drive for low-rev cruising. Stop-
ping power is assured by the new
model's four-wheel discs and high-g
| cormnering has been made easy with the
reworked suspension,

GTl gives you 59,000 worth of driving fun.

All that is hidden undermneath the
hood and chassis of this hot addition—
what hits the 1" with this GT is its first-
class sports styling.

Speed weeks

February is the fastest month—espe-
cially if you're lucky enough t© be in
Florida for the start of the motorsports
season. This year's Daytona 24 Hours
runs on Feb. 2 and 3. and NASCAR's
27th annual Daytona will have the
racers on the road again on the 17th
That's where you'll see the fastest
stockers and the world's fastest me-
chanics, the same speedy wrenches PM
| joined at Talladega (see story on page
| 77} just to see how it's done. P
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Super scroll saw
at a super price

Hegner, well-known maker of scroll
saws, has a new Multimax-1 scroll saw,
Like the three Hegner saws that pre-
ceded it the Multimax-1 is a
finely engineered tool fea-
turing the patented Hegner _
blade suspension system.
But, unlike the other Heg-
ner saws which cost as much as
$1.900. the Multimax-1 is $430.
The saw's oversized BO-watt induc”
tion motor powers a 5-in. blade for
intricate cuts in wood, metal and plas-
tics. Other features include a 45° ad-
justable worktable and a 14-in.-deep
throat. For details, contact AMI] Lid..
Box 312. New Castle, Dal, 19720 —J.T.

WORKBENCH

Full-featured
at
at

scroll saw offers top perfor

a popular price. A ¥w-in. blade
1,660 rpm delivers smooth cuts.

H

Orbital-scrolling saw

Skil offers a versatile new sabre saw
that has both orbital blade action and
scrolling capabilities. The orbital action
moves the blade into the workpiece on
the upward cutting stroke and backs it
away on the down stroke. This pro-
duces faster, cleaner cuts with less
blade wear. The auto-scrolling feature
is used when cutting tight curves and
intricate scroll work

Muiltispeed sabre
saw features auto-
matic scrolling
|above)|, and set-
tings for orbital
blade action.

The saw’s 3.2-amp motor delivers ¥ |

hp and 3,200 strokes per minute. The

scroll saw also has a handy blade stor- |

age compartment and a built-in wrench
holder.
The

Var-Orbit scroll saw {Model

4385) is available at hardware stores
and home centers for about $55. For
additional information. contact Skil
Coarp.. 4801 West Peterson Ave., Chica-
go, . 60646.—A.R.

Perfect plugs

For the serious woodworker, Garrett
Wade, located at 161 Ave. of the Amer-
icas, New York, N.Y, 10013, offers a
five-piece set of precision dowel and
plug cutters. You can make your own
perfectly round dowels and plugs up to
2'fs in. long.

The professional-quality cutters have
'fz-in_-dia. shanks for use in a drill press.
The cutters come in Y-, e-, *a-, Y- and
1-in,-dia. sizes and range in price from
$47.85 1w $64.95 each. For details
contact Garrett Wade.—J. T,

-

A thoroughbred workhorse

Black & Decker’s Workmate BS is its
lowest-priced floor unit Workmate. Like
other Workmates, the Model 85 com-
bines the clamping capabilities of a vise
with the utility of a portable worktable.
It stands 28%, in. high and collapses to 6
in. wide. The jaws open 4 in. wide and
have swivel pegs to hold 107/-in.-wide
items. The Model 85 is $35 at home
centers. For details, contact Black &
Decker., Accessory Div., 500 Hanover
Fike, Md. 21074 —P.5.

The | Waorkmate 85 k5 the newest
fioor model In this wversatile tool line.

Back-to-basics catalog
Flipping through the pages of Lehman's
Non-Electric Catalog is like stepping
back in time. It contains over 400 non-
electric items such as appliances,
lamps, heaters, kerosens-powered re-
frigerators and a century’'s worth of
hard-to-find  hand

tools. For a catalog, pete——siiee—iey
send $2 to Lehman § &5 o=en -oh §
Hardware, Box 41- "I.,."—“:—-;-;:-:{::‘
PM. Kidron., Ohio § ® pumy &
44636 —J.T. -

(G —

The Non-Electric Cata-
log Is an incomparable

Cut round dowels and with
cutters. the
%wﬁmm

If your "var coemier across & mew product with sorme special
fanturms, lot us know about . Wrts to FM Work-
banch, Popular Mechanics, 224 Waest 57th 5, Now

| York, N.Y. 10018,
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THE EXPERIENCE
LASTS A LIFETIME.

R Things happen fast in the Navy. And

- g with more than sixty career fields to
choose from, you get a choice that
will give you a headstart on the rest
of your life,

From the beginning you get
training and on-the-job experience
'mth some of the most advanced

in the world. And travel
B thmwtakayouplmyou%mﬂy
| dreamed of. Hong Kong. Nanle&

"F""-‘-'-.H-

IT’S NOT JI.IST £ .IOB, I1"S AN ADVENTURE.
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ALL

OUTDOORS

Jeep thrills

Twenty-five hundred miles is a good
chunk of outdoors to cover. especially
when much of it is off-road. But that's
what PM rolled up recently in the
American Motors' Moosehead-to-Mardi
Gras run. We competed against teams
from six car-enthusiast and off-road
magazines in a test of fuel economy and
miles covered over a route of our own
choosing from Montreal o New Or-
leans. We had six days 1o make the trip.
and the scoring system awarded bonus
points for miles covered on dirt roads
and no roads. AMC supplied the seven
Jeep Cherokees, all equipped with the
new-for-"85 Renault-built 2.1-liter tur-
bodiesel, The winning team went after
the fuel economy prize with a ven-
geance and managed to squeeze out a
41.9 mpg average for the trip. The
Popular Mechanics vehicle. piloted by
Detroit Editor Dan Ross and contributor
Cliff Gromer. certainly was the most

PM's Cherokeée bombs through the boonlés In AMCs Moosehead-to-Mardl Gras run.

high-tech of the loL as we had installed
a Northstar Loran C navigation system.
Designed for water navigation. the sys-
temn functioned just fine on land. giving
us our position in longitude and latitude
continuously updated 1w 1/100th",
ground speed, distance to selected co-

ordinates and estumated time of arrival.
With the Northstar Loran's help, and
maybe a little from AMC on-board
observer John McCandless, we came in
ahead of all the car-enthusiast and off-
road magazine teamns except one. We'll
beat them next tume,

A gathering of eagles

All you bald eagle watchers will be glad
to learn that the numbers of our nation-
al bird have now stabilized after yvears
of decline. A survey conducted by the

National Wildlife Management Institute |

earlier this year showed 11,819 hald
eagles in 42 of the continental states,
up from the 10,903 living U.5. symbols
that were counted last year in the same
slates.

Fueling easy
Tired of lifting a heavy, 5-gallon gas can
to fuel up your ultralight, snowmobile,
tractor or kerosene heater? Ultra-Fill
uses a bicycle tire hand pump to rapidly
transfer fuel from
its 6.5-gallon
fuel can via a 7-
foot-long hose
to the tank filler
The unit sells
for $54.95, plus §5
shipping. from
Ultra-Flight Sup-
plies, Box 3043,
Lexington, Ohio
44804,
e attach-
e e vou ot
up without lifting
S-gallon gas cans.

. Watercycle

Do vou love the water. but don't know
how to row, paddle, sail or operate an

You'll never be mmmamﬂ
In this Emwﬁnﬂtmﬂ

engine? Does the prospect of tipping or
getting wet in a small boat leave you
cold? Don't give up hope. You still can
enjoy  Harken-Vanguard's Waterbug
watercycle, You pedal this egg-shaped

1 craft using a low-friction gearbox that

drives a high-lift prop. Steer with hand

§ levers that operate the rudder. You'll
% do a steady speed of 5 mph regardless

of wind and water conditions, thanks to
hydrodynamic efficiency, Lead ballast
prevents tipping. air chambers prevent
sinking and a plexiglass cover keeps
you dry. List price: $2.995. Write to
Freedom Yachts International, 49
America’s Cup Ave. Newport, Rl
02840, or call (401) B47-7475.

Silencers

High performance marine engines can
get premty loud and annoying when
operating in marinas and close to shore,
A new silencing system, which works

on any through-transom exhaust sys-
tem, eliminates throbbing eardrums |

and those nasty looks.

The system includes two silencers,
two actuators and a compressor that
works off the boat's battery, The whaole
systemn retails for $825. An adapter
required by some models is $185 extra.
The silencers take about three hours to

retrofit. They mount externally. pro-
trude about & inches and can incorpo-
rate rubber flappers. They're made by
Kaama Marine Engineering, 836 Sunset
P

Dr,, Costa Mesa, Calif,, 92627,

Sllencing system for high performance ma-
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SOUND ADVICE: TURN ON

IZER Y AND TUNE UP

R NEW GM VAN.

Nothing harmonizes with the
new Chevy Astro and GMC
Safari vans quite as well as a
Delco Equalizer V Music System
an exceptional option avail-

able on exceptional new
vehicles.

The Equalizer V system
speakers, receiver and graphic

e

equalizer - is designed into the
vans on the drawing board.
So it's tuned to their unigue
acoustical environments.

Up to six Delco Sound ™
speakers, specially designed
o take the show on the road,
give the music concert-hall
dimension.

Equalizer V's Electronically
Tuned Receiver (ETR™) is
engineered for drift-free
reception. And a new auto-
reverse cassette player, with
music search and repeat,
doubles your musical options.

The system’s graphic
equalizer lets you conduct a
guintet of bass, midrange and
treble controls to score the
music to your individual taste.

—— g e

ir L_
i i r -

The sum of the parts tunes
up your van in a whole new
way. Give Equalizer V.an audi-
tion when you test drive the
new Chevy Astro or GMC Safari,
Hear how Delco Electronics
tunes up with the art of music...
through the science of sound.

—\\ \a Y/ Delco Electronics
BRINGING YOU FMF us!

A DIVTSEION OF GENERAL MORORS

C THROUGH THE SCIENCE OF SOUND.




DENNIS ESKOW

SCIENCE

WORLDWIDE

An ancient lege_nd resurfaces

-

Ancient triremes
were powered by
oarsmen on three levels.

Homer and other ancient
Greek poets wrote of a leg-
endary ship called a "tri-
reme.” The 120-ft. -long
wooden vessels were pow-
ered by 170 parsmen on three
levels, The trireme's main
task was to ram enemy ships
at high speed. The last record-
ed sighting of a trirermme was
aver 1,500 years ago. But Brit-
ish naval architect John
Coates, researcher John Mor-
rison and Grindlay’s Bank di-
rector Frank Welsh {left 1o
right in photo) have teamed
up to reconstruct the vessel
Studying pieces of salvaged
hulls and looking over archae-
ological records, they built a
model. With help from the
Greek government. a  full-
scale model will be tned out
with a full crew in 1986, Pull!

Bear with us

A new species of bear may have been
discovered in Nepal. Daniel Taylor-lde
and Robert L. Flemming—doing re-
search for the Woodlands Institute—
examined skulls of the decomposed |
bodies of bear-like creatures. Native
legends talk about a small bear that |
lives in trees in the Nepalese highlands

Laser's new wavelength |
The shorter the wavelength of a beam

of light, the smaller the space it can |
enter. Lawrence Livermore National |
Laboratory says its researchers have
produced laser light at the shortest
wavelengths yet—about four-billionths
of an inch. The laser light, whose wave-
length puts it into the “soft X-ray”
class, is reflected from the vaporized
gases of two metals: selenium and
virium, At wavelengths five w10
times shorter than those of commercial
lasers. the researchers hope to mea-
surg submicroscopic surfaces.

Message from Moscow

A Soviet paper read at a recent Balti-
more conference on nuclear war sug-
gests that no human life could survive a
global atomic episode. | wrote 1o Viadi-
mir Aleksandrov at the Soviet Acade-
my of Sciences in Moscow to ask how
his team came to that conclusion. His
reply:

“We used a computer climate model
consisting of three-dimensional
models of the atmosphere and active
ocean which mimics the main forces
responsible for climate change, Winds
carry nuclear pollutants around and
across the globe . gravitation and
precipitation (rain or snow) ‘fall i
out.” "'

Smoke and dust in his model then
cool the Earth's surface temperature
Within a year, after the bombs have
gone off, Earth would experience “very
strong, long-term temperature drops
which start in days within the war
hemisphere and in some weeks in non-
war zones.” The freeze and drought
that follow, he says, would render hu-
man life impossible, The American
model for nuclear winter predicts very
few survivors. The Soviet model pre-
dicts that no one could survive the
aftermath of a nuclear war,

Tool with heart

The mitral valve of a human heart s
hidden behind muscle tissue and is
difficult to reach during surgery, But a
new Mitral Valvotomy Knife. which was

invented by British surgeon Kenneth
Reid. places the cutting edge of a
scaipel on a joint. That joint locks a
milled wheel carrying the blade against
a chisel edge as the surgeon ughtens
the screw

Depending upon how the scalpel is
held. it can move 200° side to side or up
and down, which would revolutionize
heart-valve surgery

hzm“up.ﬁﬁmmdﬂdrwm

&
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Train for the Fastest Growing Job Skill in America

Only NRI teaches you to service and
repair all computers as you build
your own 16-bit lBM-compattble

micro

As computers move into
offices and homes by the millions,
the demand for trained computer
service technicians surges forward.
The Departrent of Labor estimates
that computer service jobs will actually
donbde in the next ten vears—a faster
growth than any other occupation.

Total System Training

As an NRI student, you'll get tofal
hands-on training as vou actually build your
own Sanyo MBC-550-2 computer from the
kevhoard up. Only a person who knows aif
the underlying fundamentals can cope with
all the significant brands of computers, And
as an MR graduate, vou'll possess the up-
to-the-minute combination of theory and
practical experience that will lead you to
success on the job.

You leamn al your own convenience, in
vour own home, at your own comforiable
pace. Without classroom pressures, without

rigic night-school schedules,
without wasted time. Your own
personal NRI instructor and NRI's
complete technical staff will
ANSWEr Your questions, give you
guidance and special help
whenever you may need it

The Exciting Sanyo
MBC-550-2—Yours

To Keep

Crities hail the new Sanyo as
the “most intriguing” of all the -
IBM-FC compatible computers, It uses the
same B8R microprocessor as the IBM-PC
and the M5/ DOS operating svstem. 5o, vou'll
be able 1o choose thousands of ofi-theshell
scffware programs o mn on your completed
Sanyo.

As vou build the Sanyo from the
kieyboard up, you'll perform demonstrations
and experniments that will give vou a total
mastery of computer operations and
servicing techmgues. You'll do programming |
in BASIC language. You'll prepare interfaces
for peripherals such as printers and joysticks.
Using utility programs. vou'll check out 8088
functioning. NRI's easy step-by-step
directions will guide vou all thie way right
nter one of today's fastest growing fields as a
computer service technician, And the entire

MNAI s the only homa

study school that |

trains a% you |

asse a top-

brand micro- |
tor. Atter |

building |

“intelligent”
keyboard

. . . then instail
the c:t:rrpul?;
powear supply,
checking all the
circults and

connections with
NRI's Digital

swstem, including all
the bundled software
and extensive data
manuals, is yours o
keep as part of your

training. Multimeter. From

there you'll move
100-Page Free or to install the
Catalog Tells disk drive and
More maonitor.

Send the postage-paid reply card today
for NRI's hig 100-page color catalog, which
gives you all the facts about NRI training in
Microcomputers, Robotics, Data Com-
munications, TV, Video/ Audio Servicing,
and other growing high-tech career fields
If the card is missing write to NRI at the
address below,

Your NRI Course Includes

a Sanyo MBC-550-2 Computer

with 128K RAM, Monitor, Disk Drive,

and “Intelligent™ Keyboard; The NRI
Discovery Lab®, Teaching Circuit Design and
Operations; a Digital Multimeater; Bundled
Spread Sheet and Word Processing Software
Worth $1500 at Retail—and More.

N

McGraw-Hill Continuing Education Center

A5E0 Wisconsin Avenue, NW
Washingion, DO 20006
We'll Give You Tomorrow.

IAM is a Regestersd Trademark of Internationsd
Busknass Machine Corporation.

.
-
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VersaCover Installs easily to ghve your pickup truck a muitiple
lity: stand-up stake sides, a sealed and secure tonneau cover or, with

an uptml tent pacikage, a no-frills weekend camping sleeper.

XN

Gotcha covered

VersaCover does everything but make your pickup
fly. It consists of two reinforced. double-hinged ABS
white plastic panels. These ordinarily fit over your
pickup bed to form a sealed, waterproof cover, but
vou can also set them up vertically wo become stake
walls on either side of the bed. Then, if you want,
vou can stretch an optional VersaTent canvas
camper shell over the upright panels

It's no trick to open each pans] from the side for

access into the bed. Self-position-
ing struts hold both panels at any
desired height.

Using common hand tools, you
can easily install pre-sized Versa-
Covers on most domestic and im-
ported pickups, The panels lift of
completely, oo

Prices range from $454 1o $554,
and the VersaTent costs an addi-
tional £79. Phone (B00) 228-3541

nationwide or (B00) 521-2133 in California. Or write
to R.K. Hather, VersaCover, Dept. PM, 6000 Joan
Pl., San Luis Obispo, Calif. 93401, —M.L

Cantilevered carrier

Can't see out the back of your 5-10
Blazer or 5-15 Jimmy? Is that bulky
spare tire blocking your view and tak-
ing up valuable space on or alongside
your cargo deck? You've probably

thought about those swingaway spare
carriers, but here's a new twist—a
hinged tire mount that lets you open
the rear gate normally. without the
“double door” effect. A torsion bar
hidden underneath the vehicle counter-
balances the weight of the tire. and the
mount is engineered so it doesn't stress
the tailgate skin. The vehicle's framo
and bumper do the heavy work.

You can open and close the gate and
rear window without interference. The
Tafco carrier is even compatible with a
Class 1 trailer hitch,

The Tafco spare-tire carrier retails
for $128.85. To find yvour nearest local
distributor, vou should call (800) 328-
3189, The manufacturer is Tafco Equip-
ment Co., which is located at Dept. PM.

Highway 16-W, Blue Earth, Minn
26013 —M L.
Abrasive, but flexible

The toughest part of any engine rebuild
for me is all the cleanup of small
components, Baked-on carbon won't
come off with a solvent wash, but it will
loosen with the abrasive materials sold
by the E.C. Mitchell Co, Flexible abra-

o

Abrasive cords scour hard-to-reach groowves.

sive cords and tapes can be used by
hand or with small power tools 1o clean
inaccessible holes, slots and grooves
Prices start at $10 per spool Contact
Mitchell Co., 88-90 Boston 5t., Middle
town, Mass 01849 —N.S M

Super Glue gel

Gel glue stays put while repairs are made,

The new generation of instant adhe-
sives can be lifesavers around my shop
but I find them too minny for some jobs.
Loctite's answer to this sticky problem
is Duro CQuick Gel Super Glue. This
formulation comes out of the tube
slightly gooey, so it'll stay in place
while you join together or repair nonpo
rous materials. This super gel is avail-
able for $2.19 per tube at auto pars
and accessory stores — W H

20
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ESCORT

RADAR WARNING RE CEIVER

.

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)

E'u'E'F‘I 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 wea've shipped over 600,000,
Along the way the ESCORT has earned guite
a reputation—among its owners, and also in
several automotive magazines.

Credentials
Over the past five yvears. Car and Driver
magazine has performed four radar detector
comparison tests. Escort has been rated
number one in aach. Their most recent test
concluded “The Escorl radar detactor is
clearly the leader in the fleld in value, cus-
tomer service, and performance . . . We think

that's quite an endorsemeant.

QOur Responsibility

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 wontdoit.
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 yvou speak fo is
knowledgeable. And if an ESCORT ever
needs service, 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 name two) we know
that we couldn't provide the kind of customer
sarvice that ESCORT owners expect. S0 we
pass up the additional sales rather than risk
our reputation.

“Dwar Sir.."

Sowe'll admit we were surprised when a
letter from one of our customers included an
advertisement from a Japanese automotive
magazine. The ad pictured an ESCORT, and
the price was 158,000 yen. Our customer was
kind enough to corvert that to LS. dollars.
Using that day’s rate of exchange, an American-
made ESCORT was worth 571493 in Japan
Further translation revealed the phrase “The
real thing s here!" and warned against
imitations.

P

page ad was 8 (ot Surpese

Econ 101

Meadless to say, we were flattered. We
knew that ESCORT had an impressive repu-
tation, but we never expected to see it "boot-
legged” into other countries and sold at such
a premium. But the laws of supphy and demand
are not 50 easy to ignore. When there is a
strong need for a product, there is an equally
strong incentive for an enterprising capitalist
to fill that need. And apparently, that's just
what happenad

Easy Access
Of course, it's easy for you to get an
ESCORT—just call us toll-free or write us at
the address below The price is the same as
its been for the last five years: $245. Quite
8 deal for what the Japanese must think is
the best radar detector in the world

Try ESCORT al 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
year warranty on both parts and labor,
ESCORT $245 |Dhio res. add $13.48 tay)

By mail send to address below Credit-
cards, money orders, bank checks, cer-
tified checks, wire transfers processed
immediately. Personal or company
cheacks require 18 days.

ESCORT

RADAR WARNING RECEIVER

Cincinnati Microwave
Department 100-068-A02
One Microwave Plaza
Cincinnati, Ohio 45286-0100

Tune in “Talkback with Jarmy Galvin.’ Amenca s new waakly satelste call-in comedy tal show Sunday evenings on public radio stations. Check local istngs

€ 18E4 Cincirnat Microwsae. inc



Folds tlat to

We'd like to show you how to fold a
Honda Civic Wagon. Just like it 1s here.

Watch. Pop out one rear seat cushion
Fold both rear seats down. Then recline
the front passenger seat.

Very clever, this wagon. Practical too.

_-_J & R Rerean Honads Mot £ Ine




You're looking at a seven-foot stretch
of flat storage space. It’s long enough for
skis or fishing poles or surtboards.

In all, there are ten different ways to
fold a Civic Wagon. And there’s more.

A CivicWagon has front-wheel drive.

It has front and rear stabilizer bars. So
handling 1s surprisingly crisp. Agile.You
might even say flat out fun.

H| O[N|D|A
The CivicWagon




STEPHEN A. BOOTH

Next month makes three years since
the Federal Communications Cormimis-
sion (FCC) gave AM radio stations the
go-ahead to broadcast in stereo. Now.,
at long last, broadcasters and electron-
ics manufacturers are making good on
AM stereo’s promise to deliver high-
fidelity radio to homes and cars located
as much as 10 times beyvond the range
of FM stations.

At this writing, about 10 percent of
approximately 4,500 AM stations have
converted 1o stereo. and about a dozen
more do so each month. At least 12
electronics manufacturers have begun
shipping AM stereo receivers, mostly
for automaobile installation.

Why so suddenly? Or, why so late?
Mo matter how you ask the queston,
the answer lies in the chicken-and-egg
situation the FCC laid Mar. 4, 1982,

Al that time, the commissioners de-
clined to select a single AM stereo
transmission system from among the
four competing and incompatible sys-
tems proposed. So, rather than engage
in a format war, radio makers decided
to wait until broadcasters expressed a
preference. Unfortunately. few of the
nation’s broadcasters were willing to
risk investing in any one system. not
knowing which way the rest of the
industry might jump.

It was the automotive industry that
finally broke the deadlock when Chrys-
ler, Ford and General Motors last year
opted for the Motorola C-QUAM system
of AM stereo transmission. (The other
system choices hail from Harris Corp.,
Kahn-Hazeltne and Magnavox.)

From the beginning, it was believed
that AM stereo’s foremost application
would be in the car, where FM suffers
from short-range and terrain-related
reception problems. Because Detroit's
Big Three dominate car radio sales,
broadcasters and aftermarket brands
now have their cue.

Today, there are stations broadcast-
ing AM stereo in just about every state.
At press time, Motorola was leading the
sweeps with about 180, and signing up
new stations at the rate of 10 a month,
Runners-up Harris and Kahn-Hazelting
claim about 90 stations each, but only
Sansui and Sony build radios that can
receive them: These are sophisticated
and expensive units designed to oper-
ate with any AM stereo system.

24

PM ELECTRONICS
MONITOR

More AM stereo broadcasts and equipment on taﬁ_

Avoiding such expense are Pioneer,
Jensen, Marantz, Sherwood, Concord,
Kraco and Sparkomatic, which now join
Chrysler, Ford and GM in offering car
radios designed for the Motorola sys-
tern, These units vary in features and
range in price from $150 o $300. All
have pushbutton electronic tuning,
Eventually, manufacturers plan to offer
less-costly manual tuning models.

With the leading brands now selling
AM stereo, it's certain that every manu-
facturer will offer the option soon. The
same competitive pressures exist in
broadcasting, so if there’'s one AM
stereo station in your area, it's likely
there'll be more before long. Rest as-
sured that vour existing monaural AM
radio will continue receiving broadcasts
just fine—though not in stereo. ™

Commercial-Free TV—For Your VCR

If you're building a library of film classics
taped from TV, or creating a home cinema
cemtered on your video and audio equip-
ment, two accessories now on the market
can make the jobs simpler and the results
more rewarding. One screens unwanted
commercials while you're recording from
TV, the other axtracts theater-like sound
from video cassettes and video discs.
The first component, Vidicraft's CCU-
120 Commercial Cutter and Event Timer,
15 designed to detect commercial interrup-
tions during TV broadcasts, and instruct
your VCR to cease recording until the
regular program resumes. Itf's a useful
accessory, particularly for those times
when you're away from home and you
have programmed your VCR to record an
important show in your absence. Not only
do you conserve tape (by packing up 1o 90
minutes More programming on a six-hour
cassetie), but you've also got the peace of
mind that comes from knowing that heavy
advertising won't cause your machine to

B

run out of tape before the program comes
to an end.

Vidicraft explains that the CCU-120
works by detecting changes in audio and
video signals that dencte the switch from
program 1o commercial. Once it has recog-
nized the sales pitch (98 percent of the
time, according to Vidicraft), the CCU-120
commands your VCR to rewind to the
commercial’s beginning, and resume ne-
cording cnly when the real show begins.
When using the device, you bypass your
VCR's imtemnal timer; the CCU-120 more
than compensatas by letting you program
12 evenlts over nine weeks, It costs $389,
and works best and most economically in
the slowest recording speads (Beta I11: SLP
for VHS).

Meanwhile, new from Phoonix Systams
is the P-250 surround-sound processor,
which replaces the P-25 featured in last
April's PM (Super Sound That Surrounds
You, page 48). The $250 add-on is avail-
abla as a kit ($180) for do-it-yourselfers.

- .'_
/

Vidicraft's CCU-120 detects the commercial breaks in TV

ams and instructs

VCR to ignore them. The 5399 unit also functions as 12-event, nine-week t

Pl Enhesncod LR Docoder

® =

surround-sound effects from video

nmwm'smwr-zsnmsnjm
tapes discs, for theater-like acoustics, It's also available In kit form for 5180,
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Tufoil

YOU'VE HEARD ABOUTIT...

YOU'VE READ ABOUT IT.../T WORKS!

Easier cold weather starting, better fuel economy,
better performance, and longer engine life.

For more than 20 years lubrication experts have been wrestling with the problem of
finding a way to combine PTFE, commonly known as Teflon® or Fluon®, with motor oil
to reduce friction. Finally a breakthrough was achieved. The result was a product that
is changing the way people think about lubrication — TUFOIL® for ENGINES. TUFOIL®,
added to your favorite motor oil is better at reducing wear, increasing power,
improving fuel economy, and enhancing overall performance than any engine
lubricant you can buy. Much better!

Furthermore, TUFQIL® will improve the efficiency and performance of standard
transmissions and differentials by reducing their internal friction.

At the suggested list price of $12.95, a little TUFQIL® goes a long way and pays for
itself many times over. Next time you change your oil, really change it! Add TUFOIL®.

Users everywhere praise TUFOIL — you will, too!
“There are lots of slick oils on the market but we've found one that does what it promises. . . TUFDIL warks.

It stayed in dispersion and cut the fuel bill 10%.
Popular Mechanice Magazine, January 1882

"With $25000 engines penerating i excess of 3000 HP. you don't take chances. Tufwl ... | wouldn't run
witmout it AL SEGRINI, Owner/Driver, National Champion/Brut Faberge/Top Fuel Funnycar

“Lubrication engineer Franklin Reick succeeded where everyone else had failed. . . TUFDIL is a unigue,
ditterent, but safe kind of Tetlon/oil additive.”
Motor Age Magazine, April, 1982

Accept no substitutes!

Many have tried to combine PTFE or
TFE in motor oil. Only TUFQIL has suc-
ceeded. In all other products the PTFE
will settle out of dispersion and coagu-
late. Such products instruct, “SHAKE
WELL BEFORE USING". Many suggest
engine flushes and extended idling time
after addition. None of this is necessary

with TUFOIL. TUFOIL is easy to use!
Just add TUFOIL during oil and filter
changes.

With numerous U.S. and international
patents, TUFOIL is the only recognized,
stable combination of PTFE and motor
oil. TUFOIL is patented, insured and
guaranteed!

How TUFOIL Works

TUFOIL coats all the moving parts of engines with micro-

for ENGINES |

z

ior Start
Increased
Engine Life

+ Better Mileage
+ Befter Performance

or Your Money Back

miniature particles of PTFE, the slipperiest substance known
to science. This coating minimizes friction well beyond the
capabilities ot any other lubricant.

_Unly inthe patented TUFOIL gmc&ss the PTFE particles are
given a uniformly negative charge which causes them to
repel each other so that they remain in dispersion. This
dispersion serves two very important values. One, it prevents
the particles from forming clumps which can clog oil lines
and oil filters. Two, it keeps surplus PTFE particles
suspended in crankcase oil ready to replace any particles
dislodged from metal surfaces by the action of the engine's
moving parts. This is accomplished by means of a chemical
agent which causes the dispersed particles to seek out and
continually coat metal surfaces as they become exposed.

TUFDIL b5 Aeg TM of Fluoramics. Inc
Tatlon is Reg. TW of Dupant
Floon is Reg. TM of IC| Amenicas, et

“LLE. Patents Mo 19303658 4127491, &
4.7 173 Oiher L& anaf 1917 Patents Pending

Get new Tilodl 82 & special price of cnly S6.99 per B oz, bottle, plus $1.50 shipping

and handling in the continental LS. Call 1-800-852.7800 for easy ordering througn

ggur Mastarcard of Visa. in Mass, call 1-617-P62-1084. Or just complets 1he coupon
lore and lorward with payment, Please aliow 3 waeks for delivery,

Please ship botttes of Tufoil® at the special price of §9 99 per 8 oz

boltle. [Mass. residents add 5% sales lax ) Case and galion quantities
aviilable on request

Enclosed is my: 0 Check for §
Charge io my O Mastercard O Visa
Account Mo Exp. Dale

O Please send more information My seli-addressed stamped envelope is
enciosed.

RC Technology, Inc. 451 Walpole Street, Norwood, MA 02062
Mame Tel

Address :
City i

O Money arder for §
Amaunl §

e D - -t - - 1 o
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| icing salts dripping from the car. There

Patching spalled concrete

The concrete floor in my garage has
areas that flake away as [ sweep it, and
the rough stones are protruding. ['ve
tried using liguid sealers, including wvi-
nyl cement, but they don’t hold. Can
you help with this problem?—Edward
Luli, Clarendon, Iil.

Spalled sections on a concrete ga-
rage slab are generally caused by de-

are a number of materials for patching.
If epoxy or polymer patches have not
held, chances are you didn't prepare
the surface properly. The area to be
patched should be roughened by sand-
blasting or chipping to about 12 n
beyond the spall.

The area should be clean and dry.
Remove oil and grease, loose concrete
and dust. Make sure there is no mois-
ture rising through the concrete (see
Homeowners” Clinic, page 72, July '84,
for moeisture test). Since epoxy prod-
ucts vary. follow the manufacturer's
directions (see also Problem Concrete: |
Answers to Most-Asked CQuestions
About Patching, page 112, June '83).

Depending on the size of the spalled
area, it may be more economical to use
a concrete mix. However, this will re-
quire more surface preparation since
concrete cannot be “feathered” out like
epoxy. The edges of the area to be
patched must be undercut 1o hold the
mix in place. The procedure outlined
below for patching a floor is from the
American Concrete Institute’s booklet
Slabs On Grade. The booklet is avail-
able from ACI Box 19150, Redford
Station. Detroit, Mich. 48218, for $6.95.

1. Using a circular saw with mason-
ry (silicon-carbide} blade. make a rect-
angle of outward-angled, '/=in.-deep
cuts around the spalled area.

2. Wearing goggles. chip concrete

I within the saw-cut area to about 1'/z in.
| deep using a cold chisel, Chipped sur-

face should be rough but clean.

3. Dampen area with water, cover
with wet burlap and allow it to stand for
several hours,

4. Mix concrete for patch in the
same proportions as the slab. If you
don't know the mix of the original
concrete, use a ratio of 5.5 gallons of
water per 94-pound bag of cement. Let |
the mix stand several minutes before
placing it in the patch. |

5. Remove excess water from the |

HOMEOWNERS’

patch area, but leave surface damp.

6. Compact concrete into the patch,
overfilling slightly.

T. After a few minutes, level it to
match the surrounding surface, then |
finish to the required texture.

8. Keep the patch damp for 3 days. |

CHIP CONCRETE IN
CUT AREA TO 1112 DEFTH

i R

e =
SURFACE SHOULD BE
ROLMGH BUT CLEAN

the cuts to 1'/:-in. depth using a cold chisel.

Replacing porch columns

I own a fine old house built in 1880.
Most of the house is still in original
condition. The challenge I have is that

the columns on my front porch are |

rotting and two of them need to be
replaced. I have not been able to find
anyone who will reproduce the original
columns. Are you aware of any compa-
nies that custom-build columns if pro-
vided with sketches?—D. Linderman,
Michigan City, Ind.

I found a list of 12 such companies in
the Nd House Journal Two of them
are; Schwerd Manufacturing Co., 2215
MeClure Ave., Pittsburgh, Pa. 15212,

| plumbing supply stores,

and Hartmann-Sanders Column Co.,

e L eproer |
4340 Bankers Circle. Atlanta, Ga. |
30360, Both provide free brochures. |

Since you own an old house you may |
be interested in the Old House Journal. |
The OHT is an excellent monthly publi-
cation dealing with restoration and
maintenance of pre-19328 houses, The
May 1984 issue has, among other inter-
esting tidbits and information, an article
tiled Shopping For Columns that
should answer all your questions.

A one-year subscription to the OHJ is
$18. Back issues can be purchased for
$2.50 each, postpaid. Write to The Qld
House Journal. 69A Seventh Ave..
Brooklyn, N.Y. 11217.

Copper plumbing corrosion
For many years I've noticed a white

around valves and some sweat fittings
on my copper pipes. Also, the screws
that hold the washers in the valves
cormode away. I spoke to a person who
claimed the corrosion might be caused
by the ground wire—running between
my main electrical box and the water
line coming from the street—setting off
some electrical chemical reaction. s
this true? What do you think [ can do to
stop the corrosion?—A. Nelson, Frank-
lin Square, N.Y.

The electrical ground connection is
not causing the problem. It sounds as if
you have slight leaks around the joints
of those fittings and wvalves. Water
oozes outl of the pinhole openings in
those joints and around the valve
stems. It then evaporates and leaves
behind the mineral deposits you see.

Usually, the deposits self-seal the
leak. Howewver, if the deposits get larger
you will have to re-sweat the leaky
fittings and repack the valves.

Your washer screws are deteriorat-
ing because of the chemical makeup of
the water. Home treatment of the wa-
ter to prevent this isn't practical. The
screws should be replaced with monel
screws, made of corrosion-resistant
nickel-copper alloy, and available at
™

Do you have a home-maintenance or repair protsem ?
Send it 1o Homemwners' Chinee. Popular Mechanics
224 West 57eh Sr, New York NY. 10018 Lotters
canmor be answered individually, bot problems of
wide interest will be discussed i the column. For
o home-rmopay and mairtienance holp, get PMs
Home Cane Guide, 54 95 postpeid. Sevnd your orden(s)
tor Popular Mechanics, Box 1014 Radic Ciry Station
Mo York, NY. 0N

I ———  ———____——__——__— . _—_—— — —— __—— — —— |
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EVERY TIME YOU CHANGE THE BIT,
YOU'VE GOT ANOTHER TOOL.

LTI Yr]T
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AIDOIWDI Atool tat A ool for hWIDI' A b0l for grinding Aol thal A Rl that A bl tha bl Tl At that Atool that
removesrusl | engravingglass  sandingwood  hardenedstesl sands plastic martises wood. | shapes plastic shapes wood it e e £ el
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& ol that Mool that A book that & bood that A tosd Bhak ool thart Atool hak Mool that A ool that A ool fhad A ool that
polishes semi-  grooves wood cuts plasbc engravesmetal  grinds ceramic @rings glee arinds metal holiows plastic cuts mietal engrines wood  pollshes plastic

The remarkable device pictured belowis a Dremel” Moto-Tool. With its
wide range of accessory bits, this compact power tool provides the kind of
versatility you won't find in conventional tools. Not only will it handle a variety
oftasks, it'll handle a variety of materials. You see, while ordinary power
tools usually run at less than 3,000 RPM, the Dremel Moto-Tool is capable
of arange of speeds up to 28,000 RPM. And because the Moto-Tool is so
compact, you'll often find it'll do the job, where other tools won't even fit.

The Moto-Tool is available in several different models, including both
adjustable and constant-speed versions. Each features a reliable motor, an
assortment of useful accessories, and most models come with a rugged
carrying case.

So if you want a versatile tool that does the work of many other tools,
pick up a Moto-Tool. Once you do,you’ll quickly see there's no other srngle
tool like it.

DREMEL »e¢



MORT SCHULTZ
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A battery of questions

Does your “strange” file have in it what
happened to me? Acid started leaking
from the battery positive side terminal.
Before | discovered the trouble, the acid
had destroyed the battery carrier and
inner fender, and leaked directly on two
high-pressure [ines feeding the air con-
ditioner. The battery was about three
years old when this happened. My
QUestions are:

W [s this a common occurrence?

B s damage the result of vibration or
could it be a manufacturing defect even
at this late stage in the batery's life?
B [n light of my experience, are car
owners better off with top-terminal
rather than side-terminal batteries?
—Norm Zorn, Roanoke, Va.

Strange indeed. Norm. This is not a
common cccurrence. The most secure
e hattery. whether it has side or
fop terminals, are the erminal areas.
acid leaks from a battery, it's
usually of a puncture in the
case or a spht between the cover and
(Mren, thisis the result of acciden-
working

L#14]

sofa

When
sescause

alakd
tal damage done by someons
on the battery, or by the batt
Imseil

Sy ITHIL 1l

Actd penetration through a terminal
area usually results from a defect in the
battery. Therefore, although the bat-
pery is three vears old, should
return it to the place whers yvou bhought
it, Batteries should age more gracefully
than this

As lor

Vi

switching 1o a top-terminal
there are pitfalls. You either
o replace the cables, which is an
ar glip their ends and
clamps i
il ato

battery
have 1
added expense
i rew cable

splice « o M

tery posts. Clamps are available
supply stores

However, the point at which thie end
of the cable and new meet will
not be sealed, and there's a high risk of
corrosion. IT it were my choice
1o a side-terminal battery

clamp

1"t stick

Resuscitating a Rabbit
[ found oil in the coolant of my 1984 VW
Rabhbit. The VW dealer can tell me why
I'd find coolant in oil, but he's lost on
this problem. Please help him and
me—Gearge  Rodriguez, Arlingron,
Texas
The ol which

cooler 15 probably

| leaking, has proved to be a cause of oil
contaminated coolant with all VW mod
els. Verify that it's damaged by remay
under the oil
its

which Is
one of

ing the cooler
filter, and plugging
fittings

MNow vou should immerse the part in
waler and apply low air pressure to the
other hosae fitting

If water hubbiles .-Jp'n ar, indicating a
bad oil cooler, flush the cooling system
Then, install & new -_||I cooler and a new
oil filter. Be sure to replace the il cooler
seal. which sits between the oil cooler
and oil filter.

hiose

Water torture

My 1882 Honda Accord has a problem
with water in the fuel system. [I've
purchased gasoline at several different
sarvice stations, but I can't get rid of the
water. It causes the engine to hesitate
and lurch on acceleration. Have you
heard of this
and can any
thing be done
about it? I've

PM CAR CARE

IJmtleeprevdh

Hera's a gem for winter driving sent to us
by Howard M. Justice of Brookville, Ind.
ers that usad 1o contain antifresre, wind-
shield washer fluid or some other product
and fill them with dry sand. Screw their
caps back on and place the containers in
the trunk.”

[ wou

checked with the dealer several times,
but he's no help—Robert King, Ha-
leiwa. Hawaii

This is a tough one 10 pin down since
insist there' in the fuel
system and Honda says that even i
there is, It wouldn't cause hesitation
and lurching. According to the compa-
ny. fuel tanks are constructed to hold
several liters of water without affecting
engine performance. If the lewe]
exceeded the limit, the engine would
quit running. since water would block
the fuel-sending pickup screen

Honda places blame for hesitation
and lurch on two other reasons. One is
pinching of the No. 11 vacuum [ine
under the air cleaner. It provides a
signal to the EGR valve. This problem is
explained fully in Honda service bulie
tin B2-038

The second reason—acarbureton pel
arnd ureh
after starting a wanm engine, This prob-
lermm is the focus of Honda's service
bulletin 82-014

If checking these possibilities doesn't
solve your problem. and you want to

Pursue t

S wWater

Wikler

colation—causes hesitation

he water-in-fuel business, then
[(Please tum o page I

when d:hinp on snow and ice. Further
mare, you have sand readily available to
spread under tires when traction is needed
to get off a slippery spot.”

Naturally, this only applies to rear-drive
cars. And keep the weight over or in front
of the axle, not way out back where it may
lead to quirky handling.
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Many of today’s new gaso-
line engines will start better
in cold weather and use less
fuel if they're protected with
SAE 5W-30 motor oil. In fact,
(General Motors recommends
oW-30 for year round use in
many of its current models. Your
owner's manual will tell you if
your car or truck i1s among them.

Even if it's not, a check of
the manual will help you select
the oil that's right for your
engine, for your climate, for
the way you drive. Understand-
ing the language of motor oil is
a big help, too.

Read your oil container.
Look for the American Petro-
leum Institute (API) symbol.
You'll find it on many contain-
ers of motor oil. It looks like
this:

The presence of the API
symbol means the product has
been tested to meet some highly
specific performance standards.

The symbol says three
things about the oil. The let-
ters at the top tell you if the oil
quality is right for your engine.

CUSTOMER INFORMATION FROM GENERAL MOTORS

HOW TO SAVE MONEY
WITH THE RIGHT MOTOR OIL

SAE 5W-30 COULD IMPROVE STARTING, FUEL ECONOMY AND ENGINE LIFE.

An API letter code of “SF”
means the oil is for gasoline
engines. “CC"” or “CD" means
the oil is for use in diesel
engines. Oils marked with a
combination of letter codes, like
“SF/CC” or “SF/CD; can be
used in more than one type of
engine.

The center of the sym-
bol describes the viscosity
of the oil —how easily it flows.
The various grades are speci-
fied and numbered by the Soci-
ety of Automotive Engineers
(SAE). In general, the lower
the number, the more easily an
oil flows at a specified temper-
ature, Oils with more than one
SAE number are called multi-
grade oils, and contain addi-
tives to help them perform
whether hot or cold.

With multigrade oils, a
number followed by a “W" indi-
cates how well the oil flows in
cold weather. The lower the
number, the more readily the
oil will lubricate an engine dur-
ing cold starts at low tempera-
ture. SAE 5W-30 oil, for
example, will flow more easily
when cold than SAE 10W-30.

The second or last num-
ber indicates a multigrade oil's
lubricating properties at high
temperatures. While this num-
ber can be as high as 40 or
even 50, for most vehicles Gen-
eral Motors no longer recom-
mends you use an oil this thick.

The words “Energy Con-
serving” on an API symbol
mean the oil may save you
money. Easy-flowing oils

reduce friction in your engine,
so you'll use less gasoline to
run it. “Energy Conserving” oils
are generally multigrades, and
the lower the viscosity rating,
the better the fuel economy.

These guidelines apply
equally to synthetic and con-
ventional oils. So pick a motor
oll that meets the recommen-
dations in your owner's man-
ual, and follow the oil-change
schedule. You'll be sure your
engine is getting the right oil,
you could be saving money, and
you'll be helping conserve valu-
able natural resources. And
that's good for you, for GM,
and for everybody.

This advertisement is part of
our continuing effort to give cus-
tomers useful information about
their cars and trucks and the
company that builds them.

HARK OF EXCELLEMCE

Chevrolet « Pontiac
Oldsmobile « Buick
Cadillac « GMC Truck
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(Continued from page 28]

drain the fuel tank and blow out fuel
lines to see what happens.

In a lather

Whenever I look at the oil on the
automatic transaxle dipstick of my 1982
Buick Skylark Z.8-liter engine, it's
foamy. I've been going back and forth
with GM about this since | bought the
car. The dealer replaced the transaxle
with a new one, but a short time
afterward foam reappeared. The dealer
is at a loss, and the GM area representa-
tive hasn't been helpful. Can you
help?—Edward Wajda, Westfield, Mass.

Your car's not unigque, Foaming is
characteristic of the THM 125C auto-
matic transaxle in 1982 Skylarks. Cava-
liers, Celebritys, Centurys, Cimarrons,
Citations, Cutlass Cieras, Firenzas,
Omegas, Phoenix. Skyhawks, J2000s
and 6000s,

Foaming occurs because pressure on
oil becomes excessive as oil is pumped
through the narrow passage of the
valve body, The only problem that
transaxle oil foaming causes |s an inac
curate indication on the dipstick. It will
not cause damage 1o an automobile il
yvou'reé using the correct ransmission
fluid—DEXRON 1.

SERVICE TIPS

B |z the hatch of your 1982-84 Pontiac
Firebird or Chevy Camaro hard to close?
That's because you'ra working against a
large volume of air inside the car. Open-
ing a door or window a bit will avold
muscular strain.

® Chrysler has found the reason for
corrosion of sheet metal near the mainte-
nance-free battery of its 197984 rear-
wheal-drive vans and wagons. Water
from rain, road splash and car washing is
leaking into the battery through the vent
holes, causing overfill thrown out in the
form of acid. A shield (part No, 4335558)
10 block water from vent holes is now

lTbomsnrmwi‘madgnshﬂ[pnran
FWW‘I&}MWZ:}MWHS‘:W

1884 Honda Civic has oo much bounce
up front while driving between 35 and
40 mph on a smooth road. Honda has
is TSE 84-037 that tells dealers to
the lefi engine mount and the
mionint of the transmission if hounce
eed excessive.

you'd like 10 get rid of a shudder
from a 1982 Datsun 2005X when going
in reverse al low speed with your foot
haldhghmmﬂmhnkapada!,hma
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Elmer Promnitz of St. Charles. Mo., has
arthritis in his hands. which makes it
difficult to do many simple auto mainte-
nance jobs—one involving sparkplugs,
Elmer found it hard 1o start new plugs into
something even those without arthritis
may find hard to do since plug holes are
often deeply recessed. Elmer came up with
this idea to solve his problem, and it may

To eliminate foaming, first make sure
the transaxle isn't overfilled. Then,
have the dealer install newly designed
parts. These are a manual valve (part
No. 8643316) and an auxiliary valve
body (No. BE43326),

If foaming continues, the anly way (o
get an accurate reading is o check
transaxle oil level when the transaxle is
warm and the engine is running. Il the
level falls between the Uil and ADp
marks. you're safe. When it gets 1o
the apn mark, add fluid until the level
reaches the midway point.

Whistling a sad tune

I like my 1884 Honda Prelude except for
one annoying problem: a low whistle
between 35 and 45 mph. At 55 to 65
mph, it becommes a high piercing whis-
tle. The Honda service department
says. It's in the fuel system, and
there’s nothing we can do about it."
That's hard to believe. Help/—Murray
L. Totty, 5t. Petersburg, Fla.

This sounds like a wind noise. The
dealer is probably confusing nt with a
noise made by these cars that, until
now, has been unsolvable. That noise,
more a4 moan than a whistle, is caused
by the two-way valve that controls the
amount of vapor sent from the fusl
evaporation system's charcoal canister
to the [uel tank. A new, guiet valve has
been designed and is now available 1o
owners of moaning cars through Honda
dealers. The two-way valve noise is
heard at low speeds, at idle, and some-

B "= — e e

help you with yours:

Buy a tube of tub caulk. Sl its fexible
plastic cap on each side (see illustration) so
you can get the cap over a new sparkplug.
This extends your reach and makes it
easier to get the sparkplug started correct-
ly. Once the plug is started properly in the
threads, pull off the cap and attach your
mmmmmmmm
plug in its socket,

times even afler the engine has been
turned off. but not at b5 1o 65 mph
That's why | say it sounds like wind
noise. Suggest that your dealer tackle
the problem from this angle.

Lucky John

What can you tell me about the Ford F5-
& air-conditioning compressor? Mine is
leaking oil, although it has had new
seals.—John Fugqua, Salvisa, Ky.

You're in luck, John, Armiving almost
simultaneously with your letter was
Technical Service Bulletin (TSB) B4-19,
which addresses the problem., You and
other Ford/Mercury owners having FS-
6 compressors in their cars will be
happy to know that a redesigned seal is
available now from the manufacturer to
keep oil where it belongs. Have your
dealer make repairs using the Com-
pressor Head and Valve Plate Kit (part
No. E4VY-19ESB0-A).

If your vehicle no longer is covered
by warranty, talk to your Ford zone
representative, who can be contacted
through a dealer or directly (look in the
owner's manual for the address). The
zone rep may extend the warranty as a
show of good faith, since oil flinging
past the front shaft seal has been a
problem with this compressor. ™

DO YOU HAVE A CAR PROBLEM?
Just ask Mort abowr it Send your guestion o the
Car Chinfc. Fopalar Mechanics. 2249 West 57th 51
Mesw York MY, 10018 While letters cannot be
answered individuslly. probdems thar are of general
fepteresi will be discussed i the cofernn
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YOU WIND UP WISHING IT
WERE MORE THAN
ONE WEEKEND A MONTH.

You might find yourself in a chopper, cruising the treetops at 90 miles per hour.

Or doing something more down to earth, like repairing an electronic circuit.

What you won't find yourself doing is getting bored. Because this isn't ordinary part-time work. It's
the Army Reserve.

You'll get valuable skill training. Then one weekend a month, and two weeks each summer, you'll put
that training to good use, while receiving good pay and benefits.

But ma‘n}e most importantly, you'll come away with a feeling deep down that you were challenged and
came through. And that doesn't disappear when Monday rolls around.

See your local Army Reserve recruiter about serving near your home. Or call wll free 1-800-USA-ARMY.

ARMY RESERVE.
BE ALLYOU CAN BE.
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Balky dishwasher door gagcet

I have a Sears dishwasher, model No.
587-71231, serial No. 117.2840867. 1
purchased a new door gasket from
Sears and after double-checking to see
that it was properly installed, I find I
can't latch the door. The new gasket is
plastic and hard. Nothing in the direc-
tions shows any adjustment to the door
itself. What am [ doing wrong?—Frad
Thursby, Sound Beach, N.Y.

I checked the installation instructions

for your door gasket, Apparently the I

instruction sheet has been updated
since you made your purchase and now
includes a note which deals with your
problem. The note states that afier
installing the new door gasket, it may
be difficult to close the door.

To soften and set the gasket, loosen
the two screws that attach the lock
striker hook to the top center of the b
flange; close the door and operate in
"wash'" with hot water for five or six
minutes, Then retighten the screws.

Moldy door seal

I purchased a Frigidaire refrigerator
in February of 1983, model No.
FPC119VMLO, serial No. 20AK5153.
The problem I'm experiencing is that
the door seals have been collecting
mald. They must be washed every other
day to controfl this problem.

We live in California and the humid-
ity is low. I've checked the manual, and
maintain the settings as it recommends.
Can you help?—Sally Hartmann, Foun-
tain Valley, Calif.

It sounds as if the mold may have
been formed by some sort of food
residue on the door gasket that was
accidently spilled on the gasket surface.
Another possible explanation is that the
mold may be the result of wet insula-
tion in the door,

A third possible cause: The heating
element that goes around the inside
front of the refrigerator may be inoper-
ative, When this happens, moisture has
a tendency to form in the area of the
door gasket due o the cooler surface
temperature of the cabinet.

By simply washing the door gasket
you can't destroy the mold, and in a
short time it reappears. To get rid of the
maold, sterilize the gasket surfaces with
a bathroom mildew remover such as
Dow Bathroom Cleaner or Lysol brand
disinfectant, and scrub in the crevices
with a soft bristle brush. Remove all the
residue, then be sure to rinse thorough-
Iy with clear water to avoid any chemi-
cal reaction between the gasket and
cleanser.

If, after you have thoroughly cleaned
the gasket, you still find the mold
reappearing, my advice is to call your
local Frigidaire servicemnan wo check the
cabinet heater and door insulation.

Dryer starting trouble

I have a Maytag dryer, model No.
DEBOS, serial No. 608442F9, Frequent-
Iy, I have trouble starting it on the
perma-press cycle. The regular dry cy-
cle seems to start promptly. I must hold
the starting knob in until the dryer runs
for a while and then release the knob or
the machine will shut off Can the
problem be the electronic control? Your
help will be appreciated —Nancy K.
Schmauder, Tacoma, Wash.

What you probably have is a faulty
control switch. This is the long rectan-
gular switch behind the contral dial
The switch is part No. 3-2528 and costs
about $20. Replacement parts for your
dryer can be purchased from any May-
tag parts dealer or appliance parts
distributor.

To get at the swiich, unplug the
dryer from its power source; remove
the control paneal cover, which is held in
place with two Phillips-head screws
This will give you access to the control
switch, which is held to the control
panel with two screws,

Once the mounting scréws have
been removed, first lift and then turm
the switch 90° to remove the hairpin
elip which connects the switch to a
solenoid. Then, lift the switch itself up
and out of the panel,

Place the new switch alongside the
defective switch; remove one wire at a
time and connect it o the cormespaond-
ing terminal of the new switch, The
wires are color-coded to the terminals
on the switch.

Once all the wires have been trans-
ferred, again tilt the switch 10 connect
the hairpin clip. Then, replace the se-
curing screws for the control switch
and replace the cover.

Filtering device for dryer
Tenants just moved into my rental
unit. They have an electric dryer, but
there are no vent holes in the wall
and it"s almost impossible to put one
in where they want the dryer. They
say a friend bought a filtering device
that kesps the humidity out of the
house. Would you know anything
about this device and does it do what
is claimed?—Gerard Charette, Bid-
deford, Me.

l know of no device that can be put
o a dryer that will remove all the
moisture released during the drying
cycle and prevent it from getting
into the house. On an average, the
amount of moisture released into

For clothes dryers that can’t be vented
externally, Deflect-O's water-filled trap
exhausts lint-free air into room.

the air from one load of clothes is
between one pint and one guart,
depending on the amount of mois-
ture that has been extracted by the
washer. The only real way o pre-
vent moisture buildup in the house
is 10 vent the dryer outside,

There are two products available
at appliance parts stores or large
hardware outlets o wap dryer lint
These devices attach to exhaust
duct wibing when it is impractical o
vent the dryer outside.

The makers, Deflect-0 Corp.,
7035 East 86 5t.. Box 50057, India-
napolis, Ind. 46250, and Rapro/P.G:
Assco: Corp.. 1803 Polymer Dnve
West, Chattanooga. Tenn, 37421,
SUggest you open a window or door
1o avoid excessive molsture. ™

If you have a problem with any appliance. send your
guestion. along with the model and senal numbers, (o
Appiience Clirne Popolar Mechanics. 224 West 57th
Sr. New York NY, 10018 Sormy: but letters canno
be answered individually. Froblems of wide interest
werll e discusttid iy s codurra
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in SMAll ENGINE -

service and repan- I~ '

Start your own money - &

65-million small engmes
are in service today!

That’s right — there are over sixty-five
million 2-cycle and 4-cycle small engines
in service across the U.S.A. That's the
official count from the Engine Service
Assni., and new engines are being built at
a rate of one-million per month! With
fully accredited and approved
Folev-Belsaw training., you can soon
have the skill and knowledge to make top
money servicing these engines. Home-
owners and businessmen will seek you
out and pay you well to service and re-
pair their lawnmowers, tillers, edgers,
power rakes, garden tractors, chain
saws, mini-bikes, go-carts, snowmo-
biles, generators, snowblowers., paint
Sprayers. ..

In just a short time, you can be ready to
Join one of the fastest growing induostries
in America... an industry where guali-
fied men dare making from $25.00 (o
$30.00 per hour.., and that’s just for

lubor. Paris, engines and accessories add
even more to the profits,

the list is almost endless.

Because the small engine industry has
grown so quickly, an scute shortage of -
qualified Small Engine Professionals exists 9% /7
throughout the country, In fact. it's not un-
usual for a good small engine man to be
three to four weeks behingd in the summer
and at least a week behind in the winter,
When you see bow many small engines are
in use today, it's easy o understand why
qualified men command sach high prices
— as much as 349,95 for a simple tune-up
thait takes less than an hour!

No experience necessary.

You don’t need 1o be a ‘bom mechanic’
or have prior experience. If you can read,
yiou can master this profitable trade right
Al home, in vour sparetime, without miss-
g a single paycheck. Lessons are fully
illustrated = so clear you can't go wrong.

Send TODAY
for this
fact-filled

FREE

BOOKLET!

You get all this Professional equipment with your
course, PLUS 4 H.P. Engine. ... ALL YOURS TO
KEEP. ... All at NO EXTRA COST.

KANSAS CITY, MISSOURI M‘I'IT
1 YES, please send me the FREE baakial that

Cashinon the
huge demand for
small engine repair.

Work part time, full time

every step of the way.

3 makmg business!

You receive trade secrets

and business plans.

We guide you every step of the way,
including tested and proven instructions
on how to get business, what o charge,
how to get free advertising, where to get
supplies wholesale...all the “tricks of
the trade™. . . all the inside facts you need
1o assure success right from the star.

Increased Income

"I've kad abour §
Years experience
repairing small en-

Fines ... but re-
pairs were only
minor. .. until I

started the Foley-

Belsaw Course.”” Walter H. Strick

Campbell, Calitornia
With our famous ‘learn-by-doing” train-
ing method, you get practical “hands-on’
experience with specialized tools and
equipment that you'll receive with your
training plus a brand-new 4 HP engine —
all vours io keep !

SEND FOR FREE FACTS!

You risk moching by sccepring this
offer to find out how Foley-Belsaw
fraining can give vou the skills yvou need
to increase vour income [n a high-profir,
recession-proaf business of vour own,

Just fill in and mail coupon below (or
send postcard) to receive full information
and details by return mail. I IT TODAY !

FOLEY-BELSAW INSTITUTE of

SMALL ENGINE REPAIR
SO626 Field Bidg., Kansas City, MO, B41H

There is NO OBLIGATION and
NO SALESMAN Will Call—ever!

[ e e s e —— - —————— - =

right at home - we help you

1 ]
1 1
I 1
I 1
1 1
{ gives full details about starting my own business in :
1 Small Engine Repair, | understand there is no obligation 1
1 and that no salesman will call. 1
] ]
Tells how yoo quickly : Kame = - —_— :
Irim $0 be your poam bess g i
n i profitable Sparetime §  Address _ i
ar Fullbeme® bausiness of ¥ i
your own PLUS compiaie B City - e I
HII”HDMTii‘: :
K o e [RRRp——
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Radiant-heat ceiling panels

Energy-Kote radiant heating panels are a new way 1o

supplement your present heating system or (o spot-heat {
small, uninsulated areas. The easy-to-install ceiling panels s
convert electricity into infrared (thermal) radiant energy |

without costly plumbing or ductwork. The heating
elernent consists of a micro-thin composition of

lamellar graphite and a copper conductor

laminated between Mylar polyester film

The 1-in.-thick panel is backed with fiber-

glass insulation and is framed in aluminum.
Available in standard voltages in sizes ranging from

2% 2ft.tod x 8ft. the prices range from $85 to $397 per
panel. For details, contact TVI Energy Corp.. 5012 Herzel

Pl. Beltsville. Md. 20705.

——

u heating panel mounts easily to
uﬁmnqrgﬂjm textured sur-
face, heating element, flberglass insulation.

Here's a way to roll paint without
having to dip into the paint tray every
few strokes. Sears offers the E-2 roller,
{Model No. 11828) which has a built-in
reservoir that holds up to s gallon of
paint and feeds it automatically, via a
transfer roller. to the 8-in. roller. All
parts are washable and the handle has
two locking positions for wall or ceiling
application. The threaded handle ac-
commodates an extension pole.

The roller is available for
about $20 at larger Sears
stores. For more informa-
tion, write to Sears, Roe-
buck and Co., Box 703-
PM. Sears Tower,
Chicago, 11l. 60684

The reservoir in
Sears” E-Z roller
holds enough
paint to cover an
8 = 10-ft. area.

Easy-to-install alarm

AMF Paragon has de-
veloped an electronic
alarm that sounds a
piercing siren for in-
truders, or can be set
1o just chime for visi-
tors, The battery-op- |
erated Door Guard ||
($30) mstalls on a
door or window
frame without elec- §
trical wiring. A mag- |
net positioned oppo-
site the unit triggers
the alarm when the
magnetic field is broken. A personal
three-digit code silences the alarm. It's
available at hardware stores and home
centers. Write AMF Paragon. 606 Park-
way Blvd., Two Rivers, Wis. 54241

Toggle dimmer switch

Here's a new way to set mood lighting
without using the standard rheostat
dial-type switch. Intelectron’'s toggle
dimmer switch slowly brightens lights
as you raise the tog-
gle from the off posi-

tion., Available at
hardware stores and
home centers in

standard single-pole
(£8) and three-wavy
(89). It's from Inte-
lectron. 1275 A St.,
Hayward, Calif.
94541, Include $2
for postage.

Lock-in-place pipe

Flexible drain pipes have made do-it-

| yourself plumbing repairs easier. One
example of these pipes is Chicago Spe-
cialty's Form-n-Fit flexible tubing sys-
tern. The polypropylene tubing bends
to accommodate offsets up to 4 in. and
the accordion folds lock into place with-
out kinking, Since the tube can be

| compressed or expanded, there's no
need to cut 1o length, The tubing can
stand up to hot water, chemical drain
cleaners and any type of household
cleaning chemical

The tubing is available in a variety of
shapes at hardware stores and home
centers. Prices range from 56.40 1o $8.
For more information, write to Chicago
Specialty, 7500 Gross Point Rd., Skokie.
M. 60077 ™
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The IBM-compatible NTS!Haath
HS-151 PCis included in three
training programs.

IF YOU WANT TO GET
INTO PC SERVICING
YOU HAVE TO GET
INTO A MICROCOMPUTER

Learn PC Servicing By ® Two video outputs provide con- NTS Offers Many Additional
Building Your Own nections for efther a color ot mono- | Courses in Electronics,
NTS/HEATH HS-151 : P - and other fields:
& 16-Bit B0O8B microprocessor runs :
Desk-Top Computer most IBM and MS-DOS software Robotics: Build the NTS/Heath
NTS Intronic home training gets ' Hero 1 Robot as you learn robotic

& 4 ppen slots provide for expansion,

you right down into the heart of com- will sccept most peripharal boards programming.
puter circuitry. Learn how micropro- designed for IBM PC. Video Technology: Build the NTS/
cessors function, how they operate _ Heath System 2 advanced Color TV
and are used to solve problems. Your NTS training course will as you learn circuit diagnostics.
Your program includes a wide va- teach you how to program on this
riety of tests and projects you powerful PC using lessons, texts TV and Radio Servicing: A spe-
perform as you build your own PC, and diagrams showing you how to cialized course feqtqrmg training in
circuit board by circuit board unit make fy.gl!_ use of its remarkable both analog and digital test equip-
by unit. capabilities. ment. Learn servicing of mono-
chrome and color TV receivers.
The NTS/HEATH 16-Bit NTS also offers courses in Auto

Mechanics, Air Conditioning/Solar
Heating, Home Appliances.

HS-151

This remarkable desk-top PC is
the most powerful and versatile ever
offered in any home study course.
Advanced features include:

* 128 KB RAM user memory, expan-
dable to 640 KB, This power trans-
lates into high speed operalion,

i card is missing. wile direct 1o ihe adoress Delow and
speciy e course i winch you &' nlerasied A FREE color
canaiag will be Send fo you By refurn mmd

TECHNICAL TRADE TRAIMING SINCE 1005
Resident ard Home- Study Schoals

4000 So. Figueroa St., Los Angeles, CA 80037

18 1= & Ragsteded Trademad of Inlavmialiondl Bosindss
Machines Corp. M5 15 & Registared fradernark of Microsolf




WORKSHOP
MINICOURSE

Using a heat gun

Heat frequently is required for doing
certain jobs around the home and shop
and all too often the source used is an
open-flame propane torch. This method
does create some problems because
the direct flame can prove too hot for
many tasks, which could either harm
the surface or create a real fire hazard

The ideal alternative is to use a
flameless heat gun. This useful ool
delivers a concentrated flow of super-
| hot air in temperature ranges from 300°
to 1,000° F., depending on the make
and model. For standard applications, a
flameless heat gun capable of deliver-
ing an air temperawure of abour 750°
should be adequate,

Prices usually run between $40 and
$80. The gun shown here, Gunlach's
5007 to 750° F. model. sells for abowm
§75. It has an adjustable baffle on one
side of the motor that controls the air
flow and thus the intensity of the heat,
Black & Decker offers a 730° to 833° F,
model for about $40 and a Sears 8007 10
|_ 1.000° F. model goes for about $70

Worthwhile features 1o look for are
self-standing capability and a three po-

SION—OFF, COOL HOT—power switch
The coo position s used before the
gun is switched off o prolong heater
element life. It is also used 10 cool off
heated work surfaces.

Shown here are a few uses for this
handy tool. Other practical applications
include defrosting freezers. thawing
frozen locks, accelerating the setting
time of epoxy adhesives and resin auto
body fillers, drying damp surfaces prior
1o painting or finishing. and welding
sheet plastics —Rosario Capotosto

an!mnlr.lpalmurvlmlll'l wlmnmn
gun, aim nozzle at surface and hoid in place
until paint starts to blister. Then, scrape to
bare wood using a stiff-blade scraper.

To apply plastic laminate to a small radius

curve, first glue the strip to the stralght

n! . Then apply heat to the area of the
before making the turn.

Ifiplmnfmumdmrlmmpehn:m
unraveled at one end, cut the loose strands
back to a solid sectlon. Then, heat with the

gun until the nylon melts together.

admngedwnyiﬂwmembemmd

without harming surrounding tiles. Direct
hot alr at one cormer untll adhesive softens.
Work putty knife under edge.

-

i |

To Join thick-walled plastic tubing to a

ends with
water—before
between two,

friction fltting, first soften t

Dip fitting int
Fun. ng—tnmﬁx:l‘ﬂn
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Announcing a major
challenge to Ford and Chevy.

Think about this. A truck
warranty just as tough, just as
long-lasting as the one you'll find
on every passenger car Chrysler
builds. Five long years or 50,000
miles, whichever comes first. At
no extra cost.*

Nobody, you'd figure, would
have the courage to put that kind
of long-term guarantee behind a
vehicle that takes the beating a
truck does.

Nobody, except Dodge,
America’s fastest growing truck
manufacturer. Our light truck

only 5 year/

warranty for

sales have increased a
remarkable 133%, comparing
the "84 model year to the ‘81
mode| year.

And for 1985, were backing
every truck we build with the
same 5/50 warranty.

Every two- and four-wheel-
drive pickup and Ramcharger.
Every van, wagon, even our
revolutionary Dodge Mini
Ram Vans and Caravans. No
exceptions. .. right up to our
dual rearwheel 10,100 Ib.
GVW Ram 350.

Were giving America engine
and powertrain coverage thats
more than twice as long as our

competition. And long-term outer

body rust-through protection
they can' even come close to.

000 mile
5o’truc:ks.

So Dodge issues the ultimate
challenge. All truck companies
talk tough. Ford. Chevy. The
imports. But heres the difference:

At Dodge, were not afraid
to put our money where our

mouth is.
*Limited warranty on powertrain and outer
body rust-through. Excludes imports, fleets
& leases: deducnuble applies. Ask for details.
BUCKLE UP FOR SAFETY,
AMERICA'S BEST BACKED TRUCKS

¥¢e 5!50
e I.IGI-I

CAVISION OF CHRYSLER CORPORATION




DANIEL CHARLES ROSS

DETROIT

LISTENING POST

1986 Ford and Mercury preview

Shown here are the 1986 Mercury
Sable sedan and Ford Taurus station
wagon. Jack Telnack. Ford's chief de-
sign executve in Noarth America, and
several ol his designers asked our opin-
wn of the cars in a limited showing
The Panther-series cars ook like the
Audi 50005 at frst. but we agree with

Telnack that the cars are in [act the next

aerodynamic step in that design philos
ophy, Sable boasts an ultrameodern six-
seater imterior of 118.4 cu. [t with Tull
glectronic instrumentation in high-line
madels. Their flush glass, underbody
smoothness and integrated fronyrear
polycarbonate bumpers help provide a
slick 0.29 drag coeflicient lor Sable
(.32 for stablemate Ford Tauwus and a
neat 0.34 for the Taurus wagon. The
cars are fwd with four-wheo! indepen-
dent suspension. Aftor a three-month
production overlap. the Mercary Sable
sedan and Ford Taurus sedan and wan-
on will replace the full-size Grand Mar-
guis and LT/ Crown Victoria lines

Sable will
sub for Marquis.

Observed on the design house wall
sketchos of the Sable SHO Program
suggesting a  stunning  high-perfor-
mance  (SHO super-high-perfor-
mance) version with specific graphics
front air dam, side skirts, rear spoiler
Goodyear "225%50VH16 rubber and &
3.0-ner dohe Six under a power-bulge
hood. The sketch referred to a Yamaha
ongine, and offered “Marauder” and
"Imerceptar” as model names for the
future Mercury and Ford hotrocds

s ’
|
Aerodynamic front-drive SableTaurus se-

dans [top) will replace big nwd Mercury and
Ford. Taurus will come as a wagon. too.

1986 Delta 88

Spy photography is tricky  busmess
espacially when the woather is cold and
rainy. Somotimes you get the bear
and sometimes the bear gols you
This time we got the bear. | shot this
picture of the "86 GM B-body virtually
momonts belors we weni 10 priss, so
information on it s only sketchy at
present, Careful analysis disclosos an
Oldsmobitle badge on the deckld. sug
gesting that woe've cavght the first

picture anywhere of the Della BH re-
placement

Immediately noticeable is that over-
all langth s significantly shorter than

thir "85 Delta 88 (insel), and the front
end is slightly more aerodynamic, The
gregnhouse s greatly improved  for
btten visibility all arownd. Height is
sharter, though the car carries tradi-
tional Olds siyling cues in the familiar
doors and taller Bun clearly Oldsmoblbe
taillight treatment. The front-drive plat-
form is shared with the Buick LeSabre
but this two-door rooflline is sportier
thamn the four-door verswon

Mo VEs will likely be supplanted by
Sixes, with a diesel option.

ther current B-bodied cars are the
Chevy  ImpalaCaprice. Pontiac Parn-
sienne and tho Buick LeSabre

New car guide
In 1985, buying a new car is moro
complicated thon ever. Just taking mto
account motor car models boilt in the
United States, there are about 280
vehicles from which 10 choose, Yes
many cars [rom one line may be menely
badge-engineered vorsions of vehicles
in a sister division's linewp, but the
sheor impossibility ol digesting  a
mountain of models, oplions, engine
and transmission choices begs help.
Now. there's a bit of help. The Auto
mative Information Council has pub
lished a pamphlot called New Car Buy-
ing Tips., a pocket-sized. step-by-step
quide. Send a stamped, self-addressed
envelope o AIC New Car Buying Tips
29200 Southfield Rd.. Suite 111, South-
field. Mich. 48076

Ear to the ground
Hyundai saddles wp: Hyunda Motor

o Corp. will have a principal offico in
+ Detroit when it begins mywrting up fo
y 150000 of s Korean minicars,

F'.‘ll!l'-
haps as early as 1985, Hyundai cur-

©rently sells the Pony in Canada

CAFE, anyone? Ford will commpletely |
{Flgase fim to page 4.2}
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OWN A MOVIE FOR LESS THAN THE
PRICE OF A BLANK TAPE. JUST $4.95

WITH MEMBERSHIP

In the CBS Video Club, theres no mem-

bership fee. And you don't have to buy a lot of

movies.
Just two more within the next vear. The

40 TOP HITS
T0 CHOOSE FROM

I.
TITLE | Nown
TOOTSIE* 1509042
SUPERMAN IlI* | hjdnpae
WARGAMES * | Dre0
| NATIOMAL LAMPOON'S VACATION® | 6030072 |
STAR WARS™ | Dob41E2
DIRTY HARRY* B0 TR
| CADDYSHACK* 52T 16023022
CASABLANCA [
RISKY BUSINESS™ BO3R0R2
| OUMBO* E251052
| THE WAY WE WERE* 1539002
0N GOLDEN POND D526
THE BIG CHILL* _ | s
THE MAGNIFICENT SEVEN™ B2
YOU DMLY LIVE TWICE* OF1otee
THE BLACK HOLE* “F._-.- ¥
KRAMER VS, KRAMER* 16
KING KONG jomigima ‘5&3’2
_JANE FONDA'S WORKOUT CHALLENGE | 5260047
OCTOPUSSY* (56052
STAR BO™ Bl41082
| NEVER SAY NEVER AGAIN™ 04072
| TRON™® |-~
SPLASH* | 53052
THE LONGEST DAY* [ s
STRIPES* 1513067
ROMANCING THE STONE™ | F.IJJMEQ
THE AFRICAN OUEEN | o51102
K T —
FUNNY GIRL* 1511002
ALL THE RIGHT MOVES* [
EDUCATING RITA* 1503012
| STIR CRAZY*® I
| NEVER CRY WOLF* 530512
ADVENTURES OF ROBIN HOOD™ | 05263
THE COMANCHERDS | O7R2742
TWO OF A KIND* | O087roa2
CHRISTINE* | 1580062
THE MAN WHO LOVED WOMEN® _ 1&2‘-51‘d2
ROOSTER COGBURN 1018062

*ALSO AVAILABLE ON CED DISC

mavies you order will be mailed and billed
at regular Club prices, which currently
range from $39.95 to $79.95 for cassettes
and £19.95 to $39.95 for discs—plus ship-
ping and handling. Extra-long films and
specials may cost a bit more,

Choose from the best too. The Big
Chill, Splash, Stir Crazy and more.

BONUS PLAN-SAVE 50%

After buying two movies at Club prices
in the next year, you can cancel. Or stay
with us and save even more under our cur-
rent Bonus Plan. With each movie you buy,
the plan currently allows you to help your-
self to another movie of equal value or less
at 50% off.

About every four weeks (up to 13 times a
vear) we send you our CBS Video Club
Program, reviewing our Director’s Selec-
tion plus many alternate movies.

SHOP-BY-MAIL CONVENIENCE

If you want the Director’s Selection,
don't do a thing. [t will arrive automatically.
If you prefer an alternate title, or none at
all, just return the card always provided by
the date spectified.

You'll have two full weeks to decide. And
a toll-free number to call if you have any
questions or service requests. (If you ever
receive a tape that you had less than two
weeks to consider, send it back at our ex-
pense. )

Join today and we'll send your movie for
just $4.95, along with details of how the
Club works. If you're not satisfied, return
everything within 10 days for a full, prompt
refund—no further obligation. So clip the
coupon now. Its a great deal.

For faster service, use your credit card
and our toll-free number to order. Call
toll-free 1-800-457-0866 (in Indiana
1-8(0-742-1200). Or mail the coupon.

Advance Bonus:

SAVE UP TO $50 MORE!

.. by ordering a second movie right
now. Any movie listed in this ad-
yours for $29.95 on wideocassette,
£15.95 on disc. See coupon below:

— —————— e —— e —— e — —— — . T — —

CBS VIDEO CLUB

1400 North Fruitridge Avemse, Terre Haute, Indmana 47811

— e

CBS VIDEO CLUB

Dept. 43X, PO, Box 1111, Terre Haute, IN 47811
Yes, please enroll me in the CBS Video Club
under the terms outhined in this advertisement.
As a member, [ need buy just two more movies
within the next year.

Checkone: CIBETA [IVHS [JCEDDISC
Send me movie # for $4.95.
L] My check is enclosed. Lo E06
[ Charge my miroductory movie(s) 255/ Z57
and future Club purchases to

I MasteriCard [ Diners Club

[] American Express [] VISA

Account #

Expires

Signature

[ Also send movie #

as my Advance Bonus for §
($29.95 or $15.95 plus 53. 00 shipping and han-
diing), which I'm adding to my paymeni above

State

Zip. Phone ( )

Note: CBS Video Ulub reserves the nighl te reject any apphca
tion of cancel any membe Cifier imited to combmental L5
Iu:l.'lud.l.rlﬂ.—"!.haknl..-ipnli:nh sales tax added Lo all orders.
CED [Hac availability may become limited in the future,
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DETROIT LISTENING POST
(Continued from page 40)

restyle the EXP for ‘B6 and revamp
Escort/Lynx by 1988, according to Ford
sources, to keep the cars viable sellers
when Ford needs high-mileage credits
in the future. Ford had planned to
cancel EXP in 1986.

Penske/Chevy/Indy: HRoger Penske,
Chevroler and England's Ilmor Engi-
neering will design a brand new Indy
500 engine for use at the "86 race. The
engine will be a 26-iter dohc VB
Chevy honcho Bob Burger said, “The
project is an opportunity to test the
transfer of high-performance technol-
ogy W mainstream production en-
gines."” Also noted: Olds will provide a
custom open-top Calais as pace car for
the 69th Indy 500 this year.

Stop, thief! Chrysler sources say en-
gine guys are working up a 160-hp
turbo-Four police package for late-'86
debut in the Dodge 600 E-body. This
prepares for the demise of the V8-
powered M-body Gran Fury cop car,

Jersey belts up: The state of New
Jersey joined New York State in enact-
ing a mandatory seat belt usage law.,
MNew Jersey estimates a 70 percent
compliance will save 9,100 lives a year

Does it fiy? - Buick will assemble
1,000 special Golden Hawk LeSabres

for sale in Saudi Arabia. The car fea-
tures a gold-plated luggage rack and
"Golden Hawk™ in Arabic on the flanks.

2wd Cherokee: AMC will sell at mid-
86 a two-wheel-drive Jeep Cherokee,
primarily in the Sunbelt. Insiders say
the unit will sell for as much as $1,500
less than current 4wd models.

Short drives: The ‘85 Merkur XR4Ti
i5 a lean, mean, cost-effective high-
performance machine. At $16.400 in
the showroom and 31 mpg under hard
use on the street. one could spend more
maoney for less car.

We drove the "85 Chevy Celebrity
Eurosport in station wagon trim, and
found it quick, manageable and fun to
drive. It's among the best-looking wag-
ons made in Detroit,

The ‘85 Pontiac 6000 5TE continues
its assault on European louring-car
buyers. New instrument graphics are
obscured by the steering wheel
though, diminishing their utility,

Book of the Month: [ACOCCA An
Autobiography, by Lee lacocca with
William Novak, 352 pages, $17.95 (list),
Bantam Books, 668 Fifth Ave. New
York, N.Y. 10103. After the obligatory
family and student history, lacocca gets
down to telling what made him—and
ultimately Chrysler—the entities they
are today. Chapter X1 details his firing
by Henry Ford. His remarks in the

"Straight Talk” chapters talk directly to
the White House on how to make the
nation as well off as Chrysler.

Sscondhand ponies: California High-
way Patrol's fleet of 5-liter Mustang
pursuit cars has tumed out to be quite a
smart investment. Selling off cars that
had been retired from service with
85,000 miles on the odometer, the
CHIPs snetted an average return of
$4.520 on the original outlay of $6,868,
That's not all. though. The Mustang
black and whites averaged 15 mpg in
patrol service, 50 percent better than
the large cruisers they replaced,

Chill winds: If you like the idea of
Ford's high performance turbo Fours
but can’t warm up to an 5V0 Mustang,
take a look at the new factory over-the-
counter intercooler package. Devel-
oped by the 5V0 group, the air-to-air
chiller will drop intake charge tempera-
tures up to 125°F. and boost power
output up to 10 percent, Kits exist for
the T-Bird and Cougar, but we think it'll
be most appreciated in the new Merkur,
Order the Merkur kit from the SVO
catalog under part No. M-6775-E231

Cray fishing: Ford Motor Co. has
followed GM's lead in acquiring a
hyper-axotic Cray X-MFP/11 super com-
puter for use primarily in finite element
analysis. The machine can perform 6
billion calculations per minute ™

PAY ONLY $949.95
FOR THIS COMPLETE
SATELLITE SYSTEM
BY DOING YOUR OWN INSTALLATION

THE WORLD'S FIRST COMPLETE SATELLITE
SYSTEM MANUFACTURED FOR THE
DO-IT-YOURSELFER
There is no need o pay hundreds of dollars more to have
someone else install your satellite system when you can
obtain professional resulls with the Valscot system. This
satellite system is totally integrated and comas with simple,
step-by-step instructions. The Valscot satelllte system is not
a kit, it i1s 100% complete, fully manufactured satellite
system ready for you to install and enjoy after just a few

hours hook-up time,
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TOP QUALITY, STATE OF THE ART

SATELLITE SYSTEM

The Valscot satallite system includes the precision Ross 9
foot parabolic antenna (large engugh to recelve from all
17 U.5. satellites), the deluxe Ross receiver, a polarity con-
trol, and a high power, low noise, LNA. These components
are manufactured and warranieed for live years by Ross
Elactronics, Inc., a |leading manufacturer in the satallite
industry.

STUDIO QUALITY PICTURES DIRECTLY FROM

THE SATELLITES
Mow you can hawve, right at your fingertips, all of the movies,
sports, news, and music that other's have to pay for through
cable subscription. All of that and much, much more; child-
rens’, adult, religious, ethnic, fareign and public program-
ming. In all over 100 channels of more program variety than
you have ever dreamed of.

TUNE INTO THE FUTURE BY ORDERING YOUR
VALSCOT SATELLITE SYSTEM NOW

You can join our list of satistied customers by calling or

malling in your order, or send $1.00 and recelve our new

brochure and catalog.

Call or mail all orders in ta:

Valscot Enterprises

1-816-527-5060
—m— P.0.Box O =
bt Red Blutf, CA 96080 e
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Start your own money making business! ({

Make up to 26" an hour—
gven while learning ! -z

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

Mever before have money-making opportunities been so No EXtIrd jnciuded With Your
great for gualified Locksmiths, Mow lucrative regular ca‘tl Locksmith Training
lock and key business has multiplied a thousandfold as BURGLAR
millions seek more protection against zooming crime, ALABM
Yot there's only one Locksmith for avery 17,000 people! al BRELANTY

Start Collecting CASH PROFITS Right Away WA

training. Covars
You're in “business” ready 1o earn 510 o 526.00 an hour a all phases al
few days after you bagin Fobey-Belsaw's shorteul training E'!fLulra'-rilf';-“E
Take advantage of todays unprecedented opportunities in IE-QI"\-I:I'II'-Q anid I
lecksmithing for year - round EXTRA INCOME in spare time slalistion This
— or fulltime in a high-profit business of your own, Hundreds
we'va trained have done il So can YOU! Al toals plus profes-

includes a 1
sional Key Machine given you with coursa. Thesa plus prac suppleas CNLY Fo {' Balzaw
Such exlefdrvé Lraifing n this
tice malerals and equsDM?ﬂl plus simple, (Husirated lessons ol ;ap.}":-:; et B
plus axpert supervision, plus business bullding guidance will yOur LocRsmih iraming
enable you the KEEP THE MONEY COMING IN! ideal for re- ADVANCED Lackamithing!
tirement — good jobs, too SEERMIETAE
o stail and seryice Safe. Vaur and
s stedl and service Sale, Vaull an
SEND FOR EXCITING FACTS—Mo Obligation Bank Safe-Deposit Box locks.
Discover whal's in Locksmaihing lof ypou — how Fobey-Belsaw's Master You'Hl find it lascinating and high-
Locksmith-approved irlmeng can give you thie sEill you Can depand on Iy profitable work.

o EARMN MORE — ""-JL ¥ LIFI'_ MOURE

Hundreds of Foley-Belsaw trained men ALL SPECIAL TOOLS

have succeeded in this fascinating
and highly profitable field. ..

"Ef_ﬁr: [l rmr.nrrll; I checked
ofber cowries and alto arked
Jor advice from several

lackrmithi in my area, They
all fgdd your war feje

AND EQUIPMENT INCLUDED!

THIS PI-'II] KE‘I‘
MACHINE IS =

and by the mat ﬁﬁﬁwﬂm:‘:ﬂmm
g YOURS TO KEEP! ¢# meteiioanuisr
“I aleray Find out all about it! Send for FREE Facts TODAY!

wanied ta be 1w

Just fill in and mail coupon below (or
busineis for mryself

send posicard) o receive full information RUSH FOLEY-BELSAW INSTITUTE

:;i::l:: an and details by return mail. DO IT TODAY! COUPON! 10621 Foaid Bidg.. Kansas City, Mo, 64111
Pl B There is NO OBLIGATION and NO SALESMAN Will Call—ever!

David Fairbrother—Dave s Locksmich Service I HHSH m“m" Tu nnr TWFIHS.D wuﬁnn l
Milwaukee, WY LERI o
ilwaukee, Wizconsia FOR THIS FACT-FILLED KANSAS CITY, MISSOURI 64111
"1 el iy oW bushsas: s - |1 YES, piease send me the FREE booklet that
time, seven months after | anrolled and gives full details about starting my own business in
miade a profit of $329 for the first week.” Locksmithing. | understand there (s no obligatan
‘ B. A. Deberry Littleton, Colorado mm! mid it no salesman wil call l
“Mo more hard, nasty work for me. Telts how you guickly - =
Mow [ have my own business and with I Erair 30 De your oram biass Address I
hardly any effort | average around 550 g'féﬁﬁ:‘:i?:;‘;"; - —
aday. Thanks for my new start in life.” 5 sulr City . Sp— .
Sam Walker Prichard, Alabama i B I Ellla ?:&ﬂf E'H"'E::; Sond lor your I
WO RISK Trial Oftar!  SOPY lodayl State _ mp
. YOUCan Do It Too! h mn s v = o nln o o o o o o o o ol




30 Ways To Help You Qualify
For A Job That Pays More Money!

FREE CAREER FACTS ABOUT DIPLOMAS AND ASSOCIATE DEGREES

CAREER DIPLDMA
Microcomputes Repair

-

Call toll-free or send for free facts and color brochure to find out what career
training in the field of your choice might do for you—no obligation to buy any-
Ihﬂ']: now or ever. Nﬂ'ﬂ' al ho'm In Yyour spane tll'l'lﬂ You Can lrﬂ.'ll'l fﬂ'l' A Mmney- ﬂ'l-akll'lﬂ
career. . .even gel a 2 year degree if yvou want. .. to help vou get a better job. Find out every-

thing :.rnu need 1o knnw about any one of these ]U career programs—with no obligation 1o lnl:r
anything, now or ever, and no salesman will call vou back. Just check the one program that
interests you most. You will receive free facts, color brochure and information on employment
opportunubies m the feld you choose. Call toll-free or mail the postage-paid reply card today and

see how easy it is 1o train at home for a greal new career or advancement on your present job.

Open Book Exams... Adult Training
Your diploma or 2 year Associate degree i given
1o vou for what vou learn—unot what you memo-
rige. We send lessons and trainimg material to your
home. You decide when you are r\em:t_u to lake each
“Open Book™ exam. Then mail it 1o your
instructor. Grades are returmed to vou with com-
ments when needed to tell you how to correct your
WRGRE Afidwers. | Lipen k" sxams have proven
30 successful for m:tulll, ﬂ'ley are now used in maAny
colleges. Chur graduates tell us they like our method
of mdependent study because it's so convenient and
easy 1o do, Vou choose vour own study hours in
the privacy of your own home. You move ahead
one step al a time, as fast or as slow as you want,
And every Diploma or Associate Degree i fully
accredited.

An ldeal Way to Learn

You waste no time traveling 1o and from class,
And vou never have to miss a pavcheck. Shalled
msiruclors are r\em:ly L1 h:'p you al any time.

You get the same hugh-quality training that 1C5
has been known for since 1891 .. the same kind of
traimng program that's offered by pant companses
to their emploveess . . . corporations hke Union Car-
bide, International Paper, Bethlehem Steel,
Umited States Steel, and hundreds more. And

note that if you wish, [CS will keep your employer
informed of your progress if vou feel it can help you
toward a better jobi, or an increase in salary

Mo one can promise success bt of you wani
more security, more day-to-day satifaction and
mave of & future, call toll-free or send for free Facts
and the color brochure of vour choice, There is no
obligation and no salesman will call you back

Could a Career Diploma Help You
Earn $25,000 to $100,000 More in
Your Lifetime?

'Cmnp\n.re your presend A-u]ur:r with the amount of
money you could be making m any one of the
careers bisted here. Ebecincians average $11.25 an
hour, auto mechamics over $8.00 an hour. Andit’s
nol only the money, but the fun of workng s a job
you hke.

Could a 2 Year Associate Degree Be
Worth Thousands of Dollars to You?
A Lw- year l]n_p'n' that Joved You an Aussaciale in
ﬁmﬁlthrd Business or i EIPE'EI!JI(.‘EE! Tﬂ'h.huhm'
could make a giant difference n your lifetime earn-
ings compared o the average earnings of a high
whool graduate. Check the degree or career course
you are most inlerested in and mail the postage-
pad reply card 1oday!

North American and Inlernational Correspondence Schools, Depr. PES1S

Scranton. Pennsylvarma 18515

CALL TOLL-FREE
1-800-358-5858

CALL ANY TIME—Operators (o lake your cail
24 hours a day, 7 days a week

OR MAIL POSTAGE-PAID CARD TODAY!
Accredited Member

) No Obligation!
Mational Home .+

Saady Coueell . No Salesman
@‘ ;- Will Call

PAID REPLY
CARD FOR
FREE FACTS

Mmire
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ELECTRIC CHOKE
HLEEAC:I'FEEIEITHNN_ TANG weather. carburetors use
an elecirically heated thermostatic coil to
EAGHIGKE the choke plate shut when the engine is cold and
CAM FOLLOAVER ;Aé.r-m o bring it to the open position as the engine warms up.

HOW TO SOLVE
COLD START PROBLEMS

BY PAUL STENQUIST, lllustrations by Fred Wolfe

utomobiles and extreme cold
don't go well together. As the
temperature drops, the crankcase oil
thickens. making the engine very hard
to turmn. The battery loses some of its
energy. And the fuel puddles, rather
than vaporizes.

Today's cars are equipped to over-
come these difficulties, but only when
averything is as it should be. The
lubricant must be of the correct viscosi-
ty. the battery must be capable of
holding a full charge, the engine must
be in a good state of tune and the choke
systemn (or fuel-injection control sys-
tem) must be functioning properly.

But even if all these variahles check

POPULAR MECHANICS » FEBRLARY | 585

out okay, you might have trouble start-
ing your car if you don't use the pre-
scribed starting technigque. Mechanics
in cold weather cities tell us that the
principal cause of cold-weather no-
starts is driver error

If you don’t use the proper cold-
weather starting method on the first
try. it will probably be too late on your
second try because the battery quickly
loses charge in low temperature and
the plugs will be drenched with unva-
porized gas. Most carbureted cars must
be cold-started in the idle position after
slowly pressing the accelerator 1o the

floor one, two or three times. Most fuel-
injected cars are cold-started in the idle
position without depressing the accel-
erator. But techniques vary for both
types. Read your owner's manual.

If the correct starting technigue
won't fire the engine, you should look
for the cause of the problem (rather
than trying 1o alter your technique to
compensate). Both cranking speed and
cold-start adjustments are critical.

Cranking speed is affected by both
battery charge and oil viscosity. If your
oil is too thick, even a fully charged
battery won't start your car. Most man-
ufacturers now recommend 5W-30 mo-
tor oil for winter use, In some cases, a
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10W-40 oil may be too heavy to allow
adequate cranking speed. A straight
30- or 40-weight oil is definitely too
heavy. Check your owner's manual for
a specific cold weather recommenda-
tion. Many vehicle manufacturers list
recommended engine oil on the basis of
the coldest temperature expected.

A fully charged battery is essential
when cold weather greatly increases
the cranking system’s burden. Howev-
er. even a fully charged battery can't
deliver voltage to the starter motor and
ignition coil if an accumulation of crud
has increased battery cable resistance.

A quick glance at your battery posts
should tell you if corrosion is a problem
If the posts and terminals are covered
with a powdery white or yellow sub-
stance. remove the terminals (negative
first) and clean them and the battery
with a small brush and a paste made
from baking soda and water. If this
treatment doesn’t get them down to
shiny metal, scrape the inside of the
cable terminals and the outside of the
battery posts with a small knife or a
battery terminal cleaning brush. If the
terminals are the type that bolt onto the
cables. remove them and clean the
connection area. or better yet, replace
the cables with a set that have termi-
nals molded to the ends of the cables.

Check the charge level of most main-
tenance-free batteries by examining
the hydrometer “eye.” Normally, a
dark eye means a drained batery,
green is okay, clear or yellow indicates
a defective battery.

For the battery to start your car, It
must be able to produce at least 9.6
violts for 15 seconds while the engine is
cranking (at a temperature of 70° F. or
above). At zero to 1B” below. it should
procduce about 8.5 volis, at 30° above
zero. 9.1 volts,

Your battery will, of course, dis-
charge if you crank your engine for 20
seconds or so in zero-degree weather
But it should be capable of providing
enough juice for the 15-second first
chance. If it won't., further battery/
charging system troubleshooting and
repair is called for.

If. on the other hand the battery
seems lo take a charge and checks out
okay with a hydrometer but the éngine
still cranks slowly, you may have start-
er motor or internal engine problems.
Further diagnosis—checking starter
amperage draw, or torque required to
tum the engine—will bo necessary.

If you discharged the battery by
cranking the engine for a considerable
time, you should remove it (negative
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cable first), take it to a warm place and
hook it up to a battery charger. Be
careful when handling a battery. If you
allow it to come in contact with your
clothing, the acid will bum big holes in
the fabric. Use old rags or a battery
carrying strap to keep it well away from
you. Discard any rags that have come
into contact with the battery.

A 6- or 10-amp trickle charger will do
a good job of charging batteries that
have not been drained completely. A
battery that stll holds some charge
may reach full charge in a few hours,
but one that is almost fully discharged
may require as much as 24 hours.

To determine when full charge has
been reached. check a conventional
battery with a hydrometer. To deter-
mine when a maintenance-free battery

BEND CHOKE

ROD TO ADULIST

o

# .
T Y

is fully charged, check its hydrometer
eye as described above. Some fully
discharged maintenance-free batteries
have to be charged for a long ume with
a high-amperage service station-type
charger. Don't attempt 1o charge a
maintenance-free battery that has a
clear or yellow hydrometer eye.

Jump-starting can also help o get
you going in a pinch. But it's less
effective than a recharge, as your bat-
tery will be left in a partly discharged
condition if you don’t drive the car [or a
few hours before shutting if off.

Finding the cause

While your battery is recharging.
you'll have to try to figure out why the
car didn’t start on your first atternpt. If
your engine cranked at an adequately
fast pace and wouldn't fire in 15 sec-
onds or so, you probably have a cold-
start (choke) system malfunction, a
wneup-related problem (like spark-
plugs. distributor cap. cables. filters) or
a fuel line freeze-up.

Eliminate the possibility of fuel line
freeze-up right away on carbureted
cars. Remove your air cleaner or its top
cover and climb up somewhere where
you can see into the carb. Shine a
flashlight directly into the carburetor
barrels. Then hold the choke open (if
it's already open you have a choke
problem) and open the throttle.

You should see fuel squirt out of the
accelerator pump nozzles when you
open the throttle, I you don't, the fuel
line is probably frozen. To thaw, let it sit

CHOKE VALVE
 CLOSED

003

On carbs with fixed
with an “fein.

housings, the position of the choke valve lever must be gauged
setting Is corrected by my:ry bending linkage rod.

T ' ~
i 3. PUSH LIP ON
1fe CHOKE COIL LEVER

TO CLOSE CHOKE VALWVE

= LEVER SHOLLD JUST

! 5. LOWVER EDGE OF
CONTACT GALIGE

—— 4, INSERT 118"
o DRILL |GAUGE]

1, IF RIVETED,
DRILL QUT AND

—  REMOVE RIVETS,
REMOVE CHOKE COVER
AND COIL ASSEMBLY
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2. ROTATE DEGREE —
SCALE UNTILO
15 OFPOSITE POINTER

for half a day or so in a warm place.

You can probably avoid fuel line
freeze-up by using a fuel deicer. How-
ever, if your tank contains a lot of water
ithe cause of fuel line freeze), you may
have to have it drained.

Choke adjustment

While you're checking to see if fuel is
available, pay attention to the operation
of the choke plate or valve. Once you've
determined that the accelerator pump
nozzles squirt fuel, release the choke
plate while holding the throtile open.
The choke should snap to a closed or
nearly closed position,

If it doesn’t move smartly into posi-
tian. the choke linkage may be jammed
with crud and corrosion. Try cleaning
the external linkage parts with carb
cleaner and a small solvent brush,

If the choke valve won't snap closed
after cleaning the linkage, the malfunc-
tion must be corrected. It could be a
simple misadjustment, but it's also pos-
sible that the thermostatic coil. which
closes and opens the choke valve on
most cars, is wom out.

On most cars the thermostatic coil is
inside a housing attached to the side of
the carburetor (see lead illustration).
On early model cars. the housing is
secured by three screws, but on late
models it's held by rivets in order o0
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To adjust the vacuum break and fast-idie/choke relation angles on late-model GM carbs, use
a choke-valve angle gauge as shown above. Auto parts stores carry the gauge.

prevent tampering. To tamper (which
you are allowed to do if you have to fix
your choke), simply drill out the rivets.
When reinstalling the housing, use self-
tapping screws to retain it. These, with
their special washers, can be purchased
at an auto parts store.

The thermostatic coil within the

housing holds the choke plate closed
when the engine is cold. As the engine
warms, the coil is heated and tension is
released. Heat is usually provided by
exhaust, an electric heater or both.
On some GM and Chrysler products

the thermostatic coil is located in a heat
stove that mounts on the manifold and
is connected to the choke plate with a
linkage rod.

On cars with a carb-mounted ther-
mostatic coil, choke adjustment usually
is accomplished by turming the housing
until a specified mark aligns with a
pointer on the carb. Howewver. on most
late-model GM cars, the cover is in-
stalled in a specific position. Adjust-
ment is accomplished by gauging the
position of the choke valve lever with a
drill bit or plug gauge. The adjustment
is corrected by bending a linkage rod
until the lever is in the correct position.

On most cars with intake manifold-
mounted thermostatic coils, adjust-
ment is made by bending the rod that
joins the well to the choke plate lever.

In either case. a service manual is
required. You'll find directions and
specifications for most models in pro-
fessional editions of general repair
manuals. These books are available in
most libraries. Of course, the complete
factory service manual for your vehicle
is the best source of information. It's
available through your dealer’s parts
department. No serious Saturday Me-
chanic should be without the factory
service manual for his or her car.

While a comrect choke adjustment
alone may be enough to get it started,
the wehicle won't operate properly
when cold if you don’t make the other
choke system adjustments, On most
cars, these include choke vacuum break
adjustment. fast-idle setting and a fast-
idlefchoke relation adjustment

To complete some of these adjust-
ments on 1978 and later GM cars, you'll
need a choke valve angle gauge. This is
available at auto parts stores.

For most procedures. the gauge is
mounted on the choke plate by means
of its magnetic base. The choke plate is
then closed, and the tool's scale is
rotated until 0 is opposite the gauge's
pointer. The bubble level on the gauge
is then adjusted until the bubble is
centered. The scale is rotated to the
angle specified for the particular proce-
dure, after linkage rods or other compo-
nents have been positioned according
to the instructions. Check the position
of the bubble. If it's off-center, an
adjustment must be made. For most
carbs, this is accomplished by bending
a linkage rod.

Many cars equipped with Holley-
type carburetors use a vacuum break
device to open the choke slightly after
startup. If this is incorrectly set, there
will be an over-rich condition while the
car warms up, and driveability will
suffer. On Ford products, the adjust-
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ment is checked by gauging the
amount the choke opens when vacuum
is applied 1o the diaphragm, and it can
be reset to the shop manual specifica-
tion with an adjustment screw on the
diaphragm. Cars using remote-mount-
ed vacuumn breaks generally require
slight bending of an adjustment rod 1o
bring the choke plate angle back 1o
spec.

Resetting the fast-idle speed is also
required when any choke adjustment
has been changed. On most carbure-
tors. the fast-idle screw rests on a
stepped fast-idle cam. Position the
screw on the proper step as called for in
the shop manual, Turn the screw left or
right as required to match the rpm level
called for by the maker.

Other problems

If you found that choke and choke-
systemn adjustments were okay. the
cause of the cold no-start has not been
determined, Although internal damage
or other serious problems could be the
cause. it may be the engine is simply in
need of normal maintenance

Check the sparkplugs. If the elec-
trodes have eroded or have been
fouled. the voltage available under
cold-cranking conditions may not be
enough to fire them. Clean and gap
them if slightly worn or replace them.

If the plugs are wet with fuel, you
probably flooded the engine trying to
start it This may be the case if your
choke was misadjusted or stuck open
Dry the plugs completely. You'll have
o get them into a warm place or spray
them with plug cleaning solvent. Then,
gap and reinstall them.

Other problems that might contrib-
ute to a no-start include a bad distribu-
tor cap. leaking ignition cables or coil
tower, a defective coil and other types
of ignition failure.

Check the January "85 Sarurday Me-
chanic (page 65) on electronic ignition
maintenance and diagnosis for more on
ignition problems.

Fuel-injected cars

Most late-model, fuel-injected cars
have a cold-start system that is inte-
grated with the engine’s electronic con-
trol system. If cold no-start is a prob-
lem, the self-diagnostic trouble codes
have to be checked in the vehicle ser-
vice manual.

Some manufacturers provide addi-
tonal checklists that should be consult-
ed when a problem is evident but no
trouble code has been set. For example.
on cars with TBlI, GM specifies 15
different items that should be checked
when hard starting is experienced and
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FASTHDLE

The fast-idle speed must be rechecked after any choke adjustment. Set the fast-idle screw on
the proper step of the fast-ldle cam, as s called for in the service manual,

no trouble codes are set. These include
checking the fuel pump relay. throttie-
position sensor, coolant-temperature
sensor and fuel pump check valve.

Imported cars equipped with Basch
L-Jetronic and K-Jetronic fuel injection
systems have cold-start valves that pro-
vide extra fuel for initial startup. If this
valve doesn't function properly, you
won't be able to start the engine when
the temperature drops

In general, K-Jetronic cold-start
valves are tested by removing the
valve, holding it over a container and
attaching a current supply to the valve

to see if it sprays. (Obviously, this can
be dangerous. Don't attempt this test
without a factory service manual.)
L-Jetronic cold-start valves are usual-
Iy tested by hooking a special fuel
system pressure gauge into the fuel-
supply line. The valve is then activated,
and the technician watches to see if
pressure drops at the prescribed rate,
Of course, the cold-start valve isn't
the only Bosch injection component
that can cause a cold no-start problem,
Fourteen items are listed as possible
causes. A service manual is needed for
most Bosch injection problems ™

FL.I'ELNLEI’M.FT!FI’&IMFLEL
PUMP AND TANK SLIPPLY)
Electronic fuel-injection systems have no conventional choke, but they do use built-in

electronic controls to provide a

richer mixture for cold-weather starting.
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INFLATION TURNS

SEAMLESS SPRAY INTO AMAZING
PART-TIME MONEYMAKER

Good for *25,000 a year and more...much more'

When George Singleton made $4,154.65 -
on one order for Seamless Spray, he saidit | g
seemed like a miracle...making such Big
Money with so little effort. But that's the re-
markable track record of our SEAMLESS
SPRAY. . .the process that makes old roofs
like new again.

One new man after another has en-
joyed the same BIG SELL thrill when they
introduced Seamless Spray and closed
sizable orders on the first call.

Like Joe Kimpel, a former welder, who
was making $1,000 a month. His first 5
weeks with Pace paid him $2,799.69.

Bob Kronner, 55-year old former steel  §
salesman, made one call, got his first Seam-
less Spray order, and made $1,429.43.

How can this happen so easily for men with no
experience in our business? It's all very logical.

If you've talked to a roofer lately, you know the in-
credible charges for putting on new roofs. For industrial
buildings, shopping centers, motels, hospitals, schools,
elc., prices have gone sky-high. With our process, we
bypass the roof contractor. The commercial building
owner uses our Seamless Spray to apply Pace Roof
Renewal Sealant right over the old roof. The cost is so
low, the proven resulis so satisfactory for such well-
known firms like General Motors, American Airlines,
Holiday Inns and hundreds more, there is virtually no
sales resistance.

Pace ships Seamless Spray equipment on Free
Loan. Your customer pays only for the Sealant. His own
men apply it. It's as simple as that.

The field-tested sales kit we fumish you gives you
all the know-how you need to get into this BIG SELL im-
mediately. There's no waiting, no training needed. You
don't waste your time on small, penny-ante business.

YOU CONCENTRATE ON BIG SALES—
BIG EARNINGS
That's how part-timer Jim Deveau earmed a weekly
check for $2,760. (We think he'll go full-time now!) How
Dave Lute, with 2 sales in 2 days, made over $1,500.
And how rookie Bob Shelhorn parlayed several roofs for
one company into a $1,433.78 paycheck!

And that's on justone of the inflation-beating Pace
Products that keep you selling big on every call. Along
with Seamless Spray, you'll make big sales and see big

THIS BIG ROOF HEHEWM.
PAID GEORGE SINGLETON

*4,154.65

profits with PARK-KING Blacktop Sealer, Liquid Metallic
Siding, Concrete Plus and all our other 1-coaters that fill
maintenance needs wherever you go.

SEE HOW JUST 1 SALE A WEEK IS GOOD
FOR $25,000 A YEAR...AND MORE.
ALL FACTS FREE WITH NO OBLIGATION

Just mail this coupon. I'll mail you the impressive facts
about Seamless Spray and all the rest of our amazing
part-time moneymakers. You're under no obligation.
No one will call on you. Everything comes to you by
mail. Put this coupon in the mail today so you'll lose
no time getting into this BIG SELL!

INTERMATIOMAL INGLIRIES INVITED! We sall Pace in mara than 60 countries. in-
terestad in joining our successtul team? Tell us about your business background.
Pace Products, international, 112th & College Blvd., P.O. Box 12081. Overland
Park, Kansas 56212 TWX 910/749/6628 Pace ntl.

F----------------------q

i Mike Wcintosh, Vioe President i
‘ PACE PRODUCTS, INC., PiA-285 -
Quality Plazs, | mm 12th & College Biv

P.O. Box 1 Overland Park, Il'.l 66210 i

l PLEASE RUSHBY MAIL aufam abnutPac:u SEAMLESS SPRaY, I
I the amazing part-time maney maker that's good for $25,000 a year |

1 ...and more. No cbiligation, 1
:
I agdress i
§ Ciy Staie dip :

h-----------------__---d
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WEEAARS

FUEL SYSTEMS

A CENTURY OF PROGRESS

The trick is to vaporize gasoline efficiently.

1L

PADDLE
WAHEEL BRUSHES

_ ffﬁ\\\ The brush-type atomizer, a fuel system

b VAPORIZED found in the cars of Siegfried Marcus.
i FLIEL wsed a rotating paddie wheel with a
f series of brushes to pick up gasoline
from the fuel tank and disperse it into
the air. With luck, gas vaporized and was
DRIVE PULLEY drawn into the engine by the suction
of the engine’'s intake stroke. The one
gaflon reservoir was enough to cary the

Marcus car 50 miles all the way back in 1875,
FUEL TANK

INJECTOR
SLIFPLY LIME

PLLIMNGEF
INJECTOR FLLI .-'J 3
NOZZLE INTAKE /
A MANIFOLD f
[ RARTURE

AIRELOW-SENSING i
PLATE

2
....--"-. K r.\ i

ALXILIARY

SPARKPLLIG AR WALVE

' -

/
AIRFLOAMASEMNSOR SWATCH
COMNTROLS FUEL ARM FROM AIRFLONWS-SENGING
PLIMP DUTPLIT PLATE OPERATES

PLUNGER

| THERMAL n 1B96, an automotive development that didn't
receive headlines was announced. Dr. Wilhelm
Maybach and Gottlieb Daimler of Germany had
. teamed up to build a motor car possessing a new
,’.’A device called a float-type spray carburetor—a “gadget’
| ol that’s still with us.

.' | ' According to an 1806 issue of Automobil-Zeitung, a
i ! | German automotive publication, the Maybach carburetor

=, = | was "'a major improvement over the brush-type atomizer
The Bosch K-Jetronic fuel injection system is a PR I itk Cartnienor.” PR RS
straightforward continuous port injection setup. The atomizer was the carburetion device used on the
;‘ﬁ-ﬂﬁ ol;lrzﬁn'd;;g a:r Is read by air -sensing first motor car equipped with a gasoline engine, built by

ate, takes into account air temperature 3 L : Ty [N,

and density, eliminating complex electrenic controls. Siegfried Marcus in 1875. Between Marcus and Maybach,
The plate’s movement signals the mixture control Dr. FW. Lanchester, a British automotive pioneer, built
unit plunger, which in turn portions out the fuel motor cars that used wick carburetors.
that will enter the injector supply lines. The Th b h e b Miigas :
choke portion of a standard carburetor is replaced e rotary-brush atomizer used by Marcus was an

by a solenoid-controlled cold-start nozzle, {Pleasn turn to puge 56)
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Many people live and die and never know how much power is locked deep inside their brains.

THEY'RE LOSERS. YOU CAN BE A WINNER.

How Much Do You Know About
Subliminal Stimulation?
Read This Notice and You'll See How It Can Change Your Life.

Take fiffteen seconds fo read and answer three questions:

1.

Why do 95 of 100 people who diet a.m:l fi nall}r get their weight down

@

ultimately put most of the weight bac
2 Why can’t most pegFIe remember names and phone numbers? Their
. l:trmns have plenty of capacity.
3 Why do e who should be self-confident in
= business sex lose co nce for no good reason?
Subliminal Problem-Solvers without work. You'll be among the first to benefit
Can Stay With You wf_ from Subliminal Stimulation—the self-help

and You Can “Replenish” Them

Fat people think of themselves as fat. Those
with poor memories think no one can remember a
thousand phone numbers. Individuals withoot
geli-confidence give up instead of improving.

Some folks spend many h of dollars
undergoing Aypnosis to solve the problems they
don't (and can't) have the willpower to handle.
Hypnosis alone is short range. Soon most of these

pe%e sli ’
at's pwhere Subliminal Stimulation has
ch-ul!cn d thl: established opinions of prominent

Cm Sub.l'lmnai Stimulation re-direct hunger
pangs so they actually disappear? Many whn Once
were skeptical say it can.

Can Subliminal Stimulation give you superior
m;;aurl strength and powers? Ask those who have
med i

Can Subfiminal Stimulation add sexual
confidence that shows up in performance? Many
satisfied husbands and wives say it can

What It Is and How It Works

Scientists only now are béginning to understand
and sppreciate the power of the human mind,

Through advanced electronics, we can embed
messages in the pleasant sound of ocean waves,
Your conscious mind probably can’t hear them,
but your subconscious does. You don't have to sit
and lisu:n, of even puiw particular attention.

The messages are locked in your brain. Your
own mind cbeys its own commands. You gain
confidence because you tell yoursell you're
confident. You lose weight because your brain

you don't want to eat.

ou guickly can train your mind so you'll fall

asleep quicker and deeper, be more assertive; unleash

maore mental energy; worry less; and solve personal
ems (see list of cassette topics, below).

It's fun, it’s harmless, it's the mew way to leam

technique of tomomow,

This is & completely natural learning technique,

MNo one but you is involved, although couples

often play them ther. Youdon't have to learn

anything special, do anything special . _ . justplay

the tapes; your own brain does it all,

L] El:.-h beneficial message is embedded within

easant sound of ocean waves—a
l& to whatever you may be dumg,
your regular activities. You'll “hear”

the message even without realizing it

® These are standard audic cassettes. Play them
at home, in your car, anywhere,

® No surprises. The introduction on each
tape lets you know the exact wording of the
subliminal messages.

#® On the reverse side of each iape iz a separate,
audible hypnotic session. Play this relaxing
“reinforcement™ tape as you go to sleep at

night.

READ THIS ABSOLUTE
MONEY-BACK GUARANTEE
Keep and use any tapes for two full months.
If at any umtaaﬁrummﬂus trial period you
decide don’t what them or they aren’t

working for you, send them back and we'll

refund every cent you

!2 to pay for II'II
This guarantee is a 50 ute, and it's here in

writing as pmd' the

your p':-u:-td‘ personal happiness

or we don't want your mongy.

pui We'll even add
them back to us.

SAVE! — &5
CTORY OFFER

SPECIAL INTRODU
(Order Before March 12, 1985)
® 35.00 off every cassette

Regular price ...$16.95 each
Bngl?tﬂd gﬂ'cr .$11.95 each
©® FREE BONUS ‘I'A.FEI
Fur each three }n:ru buy at the special
Ence ordera fi ta getit
OLUTELY FREE!
Ihﬂ'l Waste One More

Pick Thae Subliminal I‘q:ﬁr You Want

{You can T lose with our Money-Back Guarantee)
and order by toll-free phone:

1-800-227-3800, exiension 11446

Call right now for immediate shipment. Operators
Are On du‘r;!d- hours a day:
extension 1144

or indicate which Subliminal Stimulation
ci.sum:n you want, each with our absolute two-
month Guarantee, and mail the Coupon with
payment or credit card information.

Stimulation Cassette T are avail
st o ey S

nsm ve., . mnp
Park, CA 91303 #1584 Advanced Learning Systems, Inc.

RUSH the Subliminal Stimulation casseties checked
below, at the special introductory price of $11.95
each. | also get one FREE cassetie for each three |
buy, s0if T have indicated four, [ pay foronly three; il 1
have indicated cight, 1 pay for only six.
0102 MEMORY IMPROVEMENT
EJ 104 PINPOINT CONCENTRATION
DYMAMIC SELF-CONFIDENCE:
Overcoming Shyness

SELF-
IMPROVING RELATIONSHIPS

O 104

UNLIMITED MENTAL POWER
02316 SELF-ESTE

O
8

00000 O0O000o Ooooo
B g ga —
88287 RESEER BSR%

ulc:rpric:e of each cossatte
r G ID Ma—Ifyou r
m.lnm March 12, 1985.
SUBTOTAL
Cafifcnia msidents odd 6%% sales ho
POSTAGE & HANDLUMNG (Any slze order)
Owtside USA—odd $1 00 per ihem (LS Funads)
OCosh DChack Dikvionay Order TOTAL
OvisA DOhasterCard Bxp. Date
Card Murnbes

200

MAME _
ADDRESS

&T':’,SFME.ZP -
I o
ADVANCED LEARNING SYSTEMS, INC.
7236-D Owensmouth Ave., Dept. PM11
Conoga Park, CA 91303



Pete Barrett. Journalist. Charter boat
captain. Senior editor of The Fisherman
magazine. Author of books and films on
blue water game fishing.

“I love fishing 'em all. Marlin, mako shark, sailfish. From the Atlantic’s
offshore canyons to the Florida Keys”

For his work, Pete relies on an unsinkable center console rig. And the
uncompromising power of a sea-going legend. Mercury.®




Pete heads out for blue water with
twin Black Max® V-6's behind him.
Engines like Mercury's new 175, with
the industry's leading corrosion

protection built in. I run my Mercs in saltwater year-round, and corrosion
isn't a problem.

“These engines have a great power range. They re economical. But most
important, they're dependable. It's a big ocean out there.”

Small wonder why, when Pete Barrett heads a hundred miles offshore,
he doesn't take chances. He takes his Mercs.

PUT THE LEGEND BEHIND YOU

OUTBOARDS




NOW RE-SIDE
YOUR HOME

THAN
PAINTING!
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ow much would it cost to have your
home painted? And then in just a few
years, you'd need to do it again. For less
than this you can install your own siding
with a Home Kit from Aluminum Industries
{Amm]ir;a's leading mail order siding com-
pany.

Yes, you save as much as 25 the aver-
age cost of installed siding. And it's s0
easy—if you can drive a nail and cuton a
straight line you can do it.

We send you a complete kit of vinyl,
aluminum or steel siding—your choice of
22 colors—everything you need, right
down to the nails and tools.

Easy-pay with an FHA Home Improve-
ment Loan or our own interest-free $7.00
a week plan,

Make Big Money, Too

Once you've done your own home you're
automatically qualified to be an Aluminum
Industries dealer. When friends and
neighbors admire your home and learn of
the money you saved, just sign them up,
making up to $1,000 per order . . . even
maore if you install for them.

Send for exciting money-saving,
money-making details without obligation.
Mail coupon today. Easier yet, call toll-
free 1-B00-521-1234 right now.

or call 1-800-521-1234

— — — T i O — 1

' ALUMIWUM INDUSTRIES OF ARKANIAS,

300 Phillips Rd., Mosth Littie Rock. AR 72117
¥es, rush me full delalls. No obbgafion, no salesman I

wld call

I Print Name I
I Addross l
l City Stata 4 I
L-_-—-__-----J
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In the F\V. Lanchester carburetor

integrated fuel reservoir and feed unit.
Az the pulley-driven brush revolved, it
picked gas out of the reservoir and
threw it into the air. The suction effect
created by the pistons drew the mixture
into the angine.

Lanchester's wick carburetor im-
proved on, the atomizer. It consisted of
several compartments. The bottom
compartment held fuel. Wicks extend-
ing from a compartment above became
saturated with fuel.

Getting vapors given off by the wicks
to mix with air was achieved by draw-
ing air into the companment above the
fuel storage area. The fuel/air vapors
then flowed to the engine, passing first
through wire mesh that served to filter
out impurities. This was the world's
first carburetor fuel filter.

s a fact about filtration

may find interesting. Until

refining methods were im-

proved (about 1810), cars

came equipped with swatches of cham-

ois. These were usaed by car owners to

ing it into the fuel tank. Before drive-in

stations, gas was sold by hardware and
drug stores.

Maybach's float-type carburetor was,
in retrospect. an invention of revolu-
tionary proportions. Its survival for this
many years tends to prova this. You
probably know how it works: Gas from
a fuel supply tank flows by gravity into
the carburetor's float chamber or bowl.
As gas fills the bowl, it causes a float
{Maybach used a float made of sheet
metal) to rise. When the float reaches a
certain height, it forces a needie valve
to close, which halts the flow of fuel to
the engine.

fuel from the tank is soaked
carried to the engine by intake air after passing

by wicks and
screen filter.

The float allowed Maybach to attain a
consistant flow of fuel to the engine.
tors, the float carburetor lessened the
tendency of engines to flood.

Maybach's carburetor possessed a
second chamber called the mixing
chamber. It was there that gas from the
fioat chamber mixed with air. The mix-

‘ture was drawn up into the engine as

pistons dropping in the cylinders creat-
ed a vacuum.

Note that the fusl mixture was drawn
up into the engine. The Maybach carbu-
retor was an updraft unit, an approach
o carburetion that lasted until the late
19205, when the first cam-operated
mechanical fuel pump was invented.
This invention permitted automakers to
move fuel tanks to the rear of their cars
and place carburetors high on the en-
gine.

etween the gravity-feed sys-
tem and the advent of cam-
operated fuel pumps, fuel
was pushed from a rear
mounted tank to the carburetor by air
pressure. This required large vacuum
reservoirs between fuel tanks and car-
buretors. It's interesting to note what
the 1828 edition of The Modem Gaso-
line Automobile had to say about a
disadvantage of this system:

"“The air prassure pump system often
gives trouble, requiring a hand air
pump near the driver in order to retum
to the garage.”

Automakers had to put hand pumps
in cars. When the automatic air pump

system failed—which it often did—a -

driver would use the hand pump to feed
fuel to the engine.
As we said, the Maybach float carbu-
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CARBLRETOR
HEAT PIFE

AIR CLEAMNER |

CARBLRETOR

INTAKE MAMNIFOLD

Buick cars of the late 1920z got improved fuel vaparization and economy by using exhaust
heat to warm the intake charge. The heat riser valve was driver-controlled,

retor was first used in a car built by
Maybach and Daimler. This was before
Daimler and Karl Benz joined forces to
form the company that now builds Mer-
cedes-Benz automobiles. Do you won-
der why the cars are called Mercedes-
Benz and not Daimler-Benz? When
Daimler and Maybach were associated,
they were financed by Emil Jellenik. In
1803, Daimler and Maybach manufac-
tured a new car that they named after
Jellenik's daughter, Mercedes. The
Mercedes name went with Daimler
when he joined Benz.

As automaking took off, so did road
building and development of more pow-
erful engines operated at wvarying
speeds. Fuel-on-demand became a criti-
cal factor that the original Maybach
design couldn't fulfill. Refinements
came hot and heavy.

One of the earliest was through the
efforts of two men—Butler of Great
Britain and Venturi of [taly. They didn't
know one another. In fact, they lived
100 years apart.

In the 1790s, Venturi discovered that
by reducing the bore of a pipe, he was
able to increase the velocity of fluid and
get it to break (atomize) into smaller
particles. Around 1900, Butler applied
the Venturi principle to a float-type
carburetor. He narrowed its throat (or
venturi, as we call it now). Doing this
allowed greater protection against en-
gine flooding.

mprovements to the Maybach de-

sign between 1900 and the late
1920s led to the jet-compensated
carburetor, which is still with us.

This unit uses jet circuits, air bleeds,
vacuum-operated economizer valves

POPULAR MECHANICS ® FEBRUARY 1985

and throttle-operated metering rods to
attain the correct fuel/air ratios for vari-
ous speeds and loads.

Other significant fuel-system devel-
opments were:
® The first dash-mounted gas gauge by
Studebaker in 1914.
® The first carburetor air cleaner, intro-
duced on the 1915 Fackard Twin Six.
The 1922 Rickenbacker used the first

dry-type air cleaner.

® The first thermostatic automatic |

choke, which was introduced on the
1932 Oldsmobile. The design has re-
mained basically the same to this day.
® The first four-barrel carburetor—by
Buick in 1941.

ack in 1810, Adams Farwell of

Dubuque, lowa, pioneered a

noncarbureted fuel system

called fuel injection, refined

and adopted for diesel engines. But it

wasn't until after World War II that

thought was given to putting it on
spark-ignited gasoline engines.

In 1949, Automotive Digest said,
"Some automotive men fesl that fuel
injection for passenger automobiles is
nearing the climax in experimentation
and may soon make its bow to the
driving public.”” What happened? Noth-
ing—the carburetor remained king for
another 35 years.

But as smaller engines and greater

fuel mileage have become issues, fuel |

injection is, like so many other automao-
tive inventions, an old development
whose time has finally come. By 1986,
practically all gascline engines will
have electronically operated fuel-injec-
tion systems instead of carburetors.
Bye-bye, old friend—it's been fun. PM
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It it’s
worth starting,
it’s worth
finishing with
Minwax:

In one easy step, Wood
Finish by Minwax stains and
seals. It penetrates deep into
[l|'_Jr‘I"- to become an integral,

> ¢ part of the wood,
rmi just a surface film.

For extra durability; top
with a coat of Polyurethane,
Antique Onl or any protective
fimsh by Minwax.

Discover the difference
Minwax quality nmkr:a Send

MINWAX

America’s favorite
W uod finish for 80 years.
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Now you can build just about anything-
with this superb 4-volume handyman’s library

ifakelthisd=volume

ENTERS AND
BUII.DERS LIBRARY

r' Reguiar §
FOR$ 5 price 39m
ONLY

3 as your welcome to

Popular Science Book Club
L 5 A MEMBER OF POPULAR SCIENCE BOOK CLUB, you get to choose from
hundreds of brand new, hard-to-find home handyman books every year. (Your only
obligation is to buy just two of them!) You'll be offered valuable, money-saving books on
all of your favorite do-it-vourself subjects: Home Repair & Improvement, Home
Workshops, Basic & Advanced Woodworking, House Building, Remodeling, Insulation,
Wiring, Flumbing, Masonry, Electronics, Appliance Repair, Car Repair, Furniture
Building, Solar, Energy Savers, and much more. It's always your choice and there are
many bargains to choose from!

Start off right now with the new revised edition of the 4-VOLUME CARPENTERS
AND BUILDERS LIBRARY for just 5395, (Regular price: $39,05!) Every page in
this information-packed set brings you professional, easy-to-understand how-to you can
really use now! Just look it up and see exactly how to do it yourself and do 1t right.
Everything is spelled out clearly, easily, step by step!

You get a complete how-to book on woods and woodworking tools, how o do all
types of joinery and cabinetmaking
technigues, how to do kitchen cabinet
construction . . .and more.

* You get a complete how-to book on
all standard specs of every element in
house construction, including how to
read plans and make your own...

How Popular Science

Book Club Works
Just mail the altached postpaid card 10 f 839 05

4-VOLUME CARPENTERS AND BUILDERS LIBRARY. hﬂw lay out a home workshop
Send no money now. Well bl you later for only 33.95 Fan a:mre. _
plus dalivary and handling. Yﬂu geta NMPLE[E ]'u_:rw-ta book on \ . :

Then, about every four weeks (14 times a year), laying out the foundation, how to do == - -

you'll receive a Ciub bulletin describing the coming main
sglection and alfernate books also available. In aadition,
up to 4 times a year, you may receive selected masl-
ings on seasonal and annual products of special inferest

to the membership — many at giant bargains! I you want
Eha main sehection only, do nothing. It will be sent

concrete block construction, house framing, chimneys, fireplaces, porches, patios,
insulation. . . and more.

You get a complete how-to book on every aspect of roofing, flooring, doors, win-
dows, stairs, plus how to use stationary and portable power tols, plus tips on paint-
ing, maintenance, repairs, termite protection, solar energy systems _ . . and more,

automatically. If you don't want the main seigcton, or
wan{ aiternate books, or no books, Simply indscate your
wishes on the Instruction Form that comes with the
bulfetin and return it 10 us by the date shown. You wil
always have at least 10 days in which to do this. but
in the unlikely event that vou don't, and youw recesve an
unwanted thon, you may return it al our expensa.
After receiving your joining shipmant, your only
obdigation ks to buy just two more regular selechions or
alternates at requiar Club prices in the next year. Aftar
that, mermbership may be cancelled at any time, by
gither you os the Club
Club books are comparable in every way fo the
ggnai pubfishers’ aditions, yal you may save up to 50%
times more on many special bargains ofered
each year n the Club. To become eligible for these
bargains, mail the card today!

Yes, these superb $39.95 books give you start-to-finish instructions on everything

from reading a building plan to building a house (including the foundation), doing all

the carpentry in it—and keeping the house in A-1 shape for a lifetime. Thousands of

show-how illustrations make it all amaz- —— = A

mghf“c;amyl, even for & novice. e s . mhmmuﬂh
U's more, these handy books P - Bin storage.

teach you scores of tricks and shortcuts - b T

used by carpenters for measuring, cut- &4 = ;

ting, raising, fastening, finishing—for

every technigue and project! You get the [

quick and easy answers to just about

every carpentry question vou'll ever

have. And you can save thousands of |

dollars in the years ahead. That's what '\

Popular Science Book Club is all about.

Mail the card today. There's no risk!




from a simple cabinet to an entire house-

_‘ 4-volume

- library

_ 1260 pages of
il ILLUSTRATED HOW-TO

THOUSANDS OF
drawings, photos,
diagrams

" How lo read plans, specs

* How to use carpent.
hand lools i

* How lo use woodworking
power fools * How 1o do houge
* How to build concrete Insuiation
biock foundations * How to bulld your own

solar energy syslems
* How to do wood patiern-

* How to choose best woods,
materials, fasteners

* How to plan and build making (for castings)
roofing, fooring * How (o do shesthing
* How to construct wails, and siding

doors, windows * How lo do cornice
* How 1o make jolnts construction
* How to build stairs * How to plan termite

* How o build chimneys prot
and fireglaces * How to do interior-

* How to use builders’ extaricr painting

math, do surveying
* How to make kitchen
cabinels, counters

* How to do cabinetmaking

joinery

* How to bulld A-frame,
1- and 2-stary houses
* How lo plan a home
warkshop

* How io bulid girders

and sliis

* How to make concrate

forms {and molds)

* How to sharpen saws
* How to build skylights
* How fo do house main-

terance and repalr
...and much more.

MAIL THE ATTACHED CARD OR WRITE TO:

BOOKCLUB

P.O. Box 2006, Latham, N.Y. 12111




We did a cross-check of
the fwd, full-size models by
surveying owners of C-cars

from all three GM divisions.

BY MICHAEL LANM
West Coast Editor

rlﬂ 1985 fwd C-cars from GM went
on sale last April. Traditionally, the
C-cars are the large and elegant GM
flagships: the Cadillac Coupe de Ville,
Sedan de Ville and Fleetwood: the Buick
Electra, Electra T Type and Park Ave-
nue; and the Oldsmobile 898 Regency
and 98 Regency Brougham. These cars
have for decades shared chassis and
sheet metal, and they continue to share
them for 1985. Since they all have the
same body shell, running gear, transax-
les and other major components, the
customer’'s main choices turn out to be
engines, grilles, taillamps, trim and
interior appointments.

Cadillac’s fwd C-cars come standard
with an aluminum VB engine. The
Buick and Olds carry 3.0- and 3.8-liter
Vs, while all three offer the 4.3-liter
diesel V& optionally. As in the past, all
three fwd C-cars are accessorized to the
hilt, with the THM-440 automatic
transaxle standard, as are considerable

¥

"The Olds drives very easy. It
takes curves without a problem.”
—ILLINOIS MANAGER

"Everyone looks at my new
Cadillac and many people ask
aboutit”

—MICHIGAN SELF EMPLOYED

“\We noticed an engine sound
like a diesel in our "85 Coupe De
Ville. The rest is a horror story”

—\WEST VIRGINIA RETIREE

“The 1982 Buick Diesel | had
was three times the 1985
Buick Limited.”
—FLORIDA REAL ESTATE BROKER

“The Electra is the best looking
Buick since the 50°s”
—TEXAS ALUMINUNM WORKER

power aquipment and air conditioning.

Our Owners Report questionnaires
went out to equal numbers of Cadillac,
Buick and Olds fwd C-car owners and,
when we compare the results, a num-
ber of interesting statistics pop out.
First, all three of these new automobiles
appeal to older buyers: more than 75
percent of our respondents were over
50. I'm not sure that's the age bracket
GM aimed at, because C-car purchasers

The Park Avenue, one of Buick's versions
of the C<ar. has a slicker grille than
either the Olds or Cadillac models.

have always been mature—itoo ma-
ture—and | think General Motors in-
tended these new, more compact front-
wheel-drive models to appeal to a
younger crowd—people who cast eyes
in the direction of the junior Mercedes,
senior BMWs, smaller Lincolns and
even Jaguars.

Second, we discovered that our Cad-
illac owners were generaly more
pleased with their cars’ overall quality
and mechanical reliability than those
who'd purchased equivalent Buicks and
Oldsmobiles. Cadillac's fwd C-cars, ac-
cording to our respondents, were also

A NATIONWIDE SURVEY
BASED ON 965,136
OWNER-DRIVEN MILES

judged quister and more comfortabla.
Not surprising statistics, you might
say, since Cadillacs cost more and are
traditionally considered “better” than
Buicks and Oldsmobiles. But that view
hasn't always held in our surveys, espe-
cially since prestige-car owners tend to
be more critical and demanding than

those who buy “lesser’” nameplates.
Third, Cadillac owners rated dealer
(Flpase tum to page §4)
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- COME ALIVE COME AND DRIVE

1985 NISSAN REGULAR BED.
Re-engineered in "85 to give you
more pickup, not more pay-out.
* More combined horsepower
and torque than any other leading
standard, compact truck. Only
Nissan has the twin-spark, crossflow,
hemihead NAPS-Z engine pulling
for you.
= More payload than Toyota,
Chewy 5-10 or Ford Ranger standard
models: 1,460 pounds—almost %
ton—a truck payload!

SR N sy, Felad prece eacludinig Bithe, fae
Feisvvee and devbinefosn charges

* More corrosion resistance
in a new seamiless, smooth-side
strongbox. Double walls resist dents.
* More value. All standard: 5-
transmission with overdrive;

-acrass seating on a new full bench
seat; steel-belted radials (full-size
spare); black-out grille; front stabiliz-
er bar; and lots more that explain
the difference between just trucking
and Major Maotion.

No wonder more truckers have

-

been driving more Nissan-built
trucks for more years than any
other compact.

The “More” Truck, at Nissan's
fowest sticker price. No other truck
works so hard for so little pay.

The best extended-service
plan available: up to 5 years/

100, 000 miles. Ask about Nissans
Security Plus at participating Datsun

dealers.
ES nissAN
AT YOUR DATSUN DEALER




OWNERS REPORT: GM C-CARS
{Continued from page 62)

service as better and more responsive
than did our other interviewees. Here
again, remember that people who drive
Cadillacs expect more from their deal-
ers, and apparently they're getting it.

Despite their satisfaction, fewer Cad-
illac owmners said they'd buy another C-
car (or even another GM product) next
time. That seems to be because they
aspire to even greater prestige and
hooury, while owners of Buicks and
Oldsmobiles might gladly “settle” for a
Cadillac sometime in the future.

But let’'s see what individual fwd C-
car owners actually had to say about
their automaobiles. A California attornay
viewed his fiwd Cadillac Sedan de Ville
this way: “It's got the same engine as
my 1982 rear-drive Fleetwood did, yet
fwd and the lighter body help perfor-
mance greatly, with a better ride, han-

dling, interior roominess and comfort. [
see no logical reason to buy an import
like BMW or Mercees when the quali-
ty, workmanship and driveability of this
car is so high.'

An Towa teacher said this about his
Olds 98 Regency Brougham with the
3.8-liter V6: "I really enjoy driving this
car because, with the fuel injection, it
takes off like a shot. This 98 is a car of
the future; never again will we see the
‘tanks’ of yesteryear.” (Actually, Cadil-
lac still produces its rear-drive C-cars,
while Buick and Oldsmobile have
dropped theirs.)

A Georgia architect: 1 owned two
Cadillacs previous to this Sedan de Ville
and was well-pleased with both. On this
new car, fiwd was the enticing feature,
The only thing | think they might im-
prove is to make it look more like a
Cadillac. Flenty of room inside, but the
trunk isn‘t as big as I'm used to."

Here's a California retiree who

bought two fwd C-cars, a downsized
Olds 98 Regency and a Cadillac Sedan
de Ville: "Of the two cars, the Olds has
more gadgets, like the [optional] voice
monitor, The Olds, though, wasn't
prepped as thoroughly as the Cadillac.
When | took delivery of the Olds, the
wheels needed alignment, one lighter
didn't work, the turn-signal lever came
off in my hand and the fuel pump in the
tank made a loud humming noise. The
Oilds has great comfort but not nearly as
good as Cadillac's. The Cad is also
much quieter; better insulated.”’

A self-employed Floridian: "One
thing that sold me on the 98 Regency
Brougham is the fact that it came out six
months ahead of all other 1985 models.
Quality is superb. Sharper looking than
the luxury Lincolns, Chryslers and
those ugly foreign jobs. When you
spend a lot of money like this, looks do
count. Only problem is that the seats

(Plsase turn to page 66)
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Wealthy Man

Wants to Give You His Wealth

Secret Before It’s Too Late!

Dear Friend,

My name is John Wright., Not too long ago | was
flm broke. | was 330,000 in debt. The hank repos-
sessed my car becawse |- couldn’t keep up with the
paymenis. And one day the landiord gave me an evic-
tion notice because | hadn®t paid the rent for three
manths. 50 we had 10 move owl. My Family and |
staved a1 my cousin’s place for the rest of that month
before | could manage to get anoiher apartmeni. That
was very embarrassing

Things have changed now. | own four homes in
southern California. The one 1"'m living in now is
worth more than hall a million dollars. [ own several
cars, among them a brand mew Mercedes and a brand
new Cadillac, And as of now, | have $178,000 cash in
certificate of deposits in just one of my bank accounts
in Beverly Hilks.

1'm not really irving 10 impress you with my wealth.
All I'm trying 1o do here s 10 prove 1o you that @7 &
wasn'l because of that money secren | was lucky
enough 1o Tind that day, 1 still would have been poor
or may be even bankropi. It was only through this
amazing money secret that | could pull myself out of
debi and become wealihy. Who knows wha would
have happened 10 my family and me.

Knowing aboui this secret changed my life com-
pletely. It brought me wealth, happiness, and most im-
portant of sll peace of mind. This secret will change
your life, ton! 1t will give you everything you need and
will solve all your money problems. O course you
don't have 1o take my word for . You can try it for
yoursell, To see that you try ihis secret, 1'm willing 10
give you $20.00 in cash. (I'm giving my address ai the
botom of 1his page.) | figure, if [ spend 520,00, | get
your aitention. And vou will prove il to yourself tha
this amaring maney secrel will work for you, too!

You probably are asking vourself, why is he sharing
his secret with me? My response is, “why not™. Firs,
I've already made enough money to retire for the rest
of my life. Second, my secret is 0 unigue that we
won't be compeiing with each other. Third, nothing is
more satisfying to me than sharing my secret only with
those who realice a golden opportunity and get on it
quickly.

This secret is incredibly simple. Anvone can use it.
You can get started with practically no money & all
and the risk is almoar zero. You don't need special
training or cven & high school education. It doesn'
maiter how young or old you are and it will work for
you al home or even while you are on vacation.

Let me tell vou maore abaut this fascinating money
making secrei:

FAST MONEY

With this secret the money can roll in Tast. In some
cases you may be able to cash in Hterally owernight. IT
vou can follow simple instroctions vou can get slarted
n & single afternoon and it is possible (o have spend-
ahle money in your hands the very next morning. In
fact, this jus might be the fastest fegal way (o make
money that has ever been invented!

ALMOST NO-RISK

This is & very sale way to get exira cash, |1 is prac-
tically risk free. i w not & dangerous gamble
Evervthing vou do has already been tested and you can
ge1 aarned for less money than most people spend for
a night on 1he 1own.

“WORK" AT HOME

Ome of 1he nicest things about this whole idea is that
you can do it &1 home in your spare time. You don't
need equipment or an office. |t doesn™t maiter where
vou live either. You can use this secret to make money
if wou live in a big city or on a farm or anywhere in be-
tween. A hushand and wile team from Mew York wsed
my secrel, worked ai home in ihelr spare time, and
made 345,000 in ome pear.

SIMPLE

This secret v simple. Il would be hard 10 make a

misake Il you tried. You den’t need a college degree
or even & high school education. All yvou need is a liile
common sense and the ability 10 follow simple, easy,
siep=by-step instructions. | persopally know a man
from Mew England who used this secret and made 52
million i jusi 3 pears,

AGE DOESN'T MATTER

You can use this secrel 1o make money no matter
how old or how young you may be. There is no
physical labor involved and evervihing is so easy it can
be done whether vou're a teenager or ¥ vears old. |
know one woman who is over 85 and i moking off the
rmney she needs with this secrer

NO PERSONAL SELLING

When you use this secret 10 make money you never
have to iry to convince anybody of anyihing, This has
nothing (0 do with door-to-door selling, 1elephone
solicitation, real estate or anvihing else thal nvolves
personal contact.

LEGAL AND HONEST

Everyihing about this idea is perfectly legal and
homest, You will be proud of what you are doing and
you will be providing a very valuable serace.

NO LONG HOURS

11 will only take you two hours (o learn how 10 use
this secret. Alter that everyihing Is almoss aulomatic.
Adver you gel staried you can probably do everyihing
thei s necessary in three hours per week.

| know you are skeptical. Thay simply shows your
good business senie. Well, here is proof from people
whao have put this amazing secrel into wse and have
godten all the money they ever desired. Their names
are not menticned here in order o protect their
privaicy but | have full information and the actual
presal of thelr success in my oifice.

PROOF

= A& woman from Oregon started oul by using my
secret method in ws simplest form. She later
reparied that it had brought her $14,000 i cash.

= A man from Rhode Istand applied mv secret and
with the help of his family, made over $40,000 jm o
e im his spare time.

# A man from California, who was broke ai ihe time,

tried my secrel and made $147,000

On the basis of my secret, & hushand and wile 1eam

fram Virginia grossed over $100,000 cash in eleven

manarks,

A man from Californm made over 3265000 in one

ear, with this incredible secrel.

| talked 10 a man from Chio, who now lives in Santa

Monica, CA, He said: ““Thank you lor sharing your

secrel ... with this amaring, vel simple secrel, |

recelved S220,000 in juy Pwo months '

As you can el by now | have come across
something pretty good. | believe | have discovered the
sweetest litthe money-making secrel you could ever im-
agine. Remember — | guaraniee 0.

Mosi of the time. i takes big money 1o make
money. This is an exception. With this secrel you can
starl in your spare time with almost nothing. Bui of
course, you don’t have to stari small or stay small
¥ou can B0 a4 Tt and au Mar 8 s wish. The size of
vour profits i totally up ro you. | can’t guaranies how
march you will make with this secret bt | can tell you
this — so far this amazing money producing secrel
makes the profits Trom most other ideas look like
peanuis!

Mow al last, I've completely explained this
rermarkable secret in a special money making plan. 1
call it “The R.(‘l_\-i| Road i Riched'". Some call i a
miracle. You'll probably call it *“The Secret of
Riches'". You will learn everything you need to know
siep-hy-siep. 50 you oo can put this amazing money

making secret 1o work for vou and make all the money
you need.,

To prove that this secrer will solve all your money
problems. I'm not even asking vou 1o send me money
Inszead, posidate your check for a month and half
Tom today. Obvipusly it 5 not actually money
becawse it is not negotiable For 45 davs. You can easily
sMOp paymend on il any time you wanl. | can't cash
your check for 45 days hefore | know Tor sure thal you
are completely satisfied with my material.

IMAGINE HOW YOUR WHOLE LIFE
WILL CHANGE IF YOU USE THIS
SECRET TO GET ALL THE MONEY
¥OU NEED!

You won't have 1o warry about bills.

You will be master of vour own time and fale and
nobody can boss you arownd.

You will have more time 1o spend with your loved
ones and yvou will be able to take care of them in
EMETECNCIcs.

You can have the house you wani, the car you wani,
the vacallons you want,

= And most of all. you will Tlinally have PEACE OF
MIND?

If you need {or just wani) more money, there are 8
lot of reasons why you should 1ake advaniage of this
amaring secret, (And [ can’t think of a singhe reason
why wvou shouldn't). h will probably solve all youwr
money problems forever. In fac, | am so completely
convinged that my powerful secret works money
miracles, that 1'm willing 10 give vou the mos uwausual
guarantee ever offered. That i, if 0 doesn’t solve all
wvour maoney problems, I'll return your origimal wn-
cashed check, plus an extrg rwenly dollar cash bomus
just Tor doing me (and yourell) the favor of giving the
sechel an homest try according to my simple instrac-

o,
$20.00 FREE!

There is no way vou can lose. You either solve all
vour money prohlems with this secret (in just M0 days)
of you gel your money back plias 520000 fn cash
FREE!

Do wou realiee whill this means? You can pul my
simiple secret indo wse. Be able 1o solve all your money
problems. And if for any reason whalsoever you ane
nol 100 satisfied after using 1he secrel for M) days,
vou may reiurn my material. And then | will not only
return vour original UNCASHED CHECK, bui 1 will
also send you an exire 120,00 coshiers check just for
giving 1he secrel an honest iry according 10 the simple
Insirne s,

I GUARANTEE IT! | have given reflerences, there-
fore, there is absoluicly SO RISK ON YIMUR PART.

o order, simply wrile vour name and address on a
plece ol paper. Enclose vour posidated check or
money order for $12.95 and send it 100

WRIGHT PUBLISHING COMPANY
Depl. 287

3340 Ocean Park Bivd., Sulte 3085
Santa Monica, CA 90405

But the supply of my material is limited. 5o send in
your order now while the supply lasts,

IT you wish to charge it 1o your Yisa or MasierCard
— be sure 1o include your account number and expira-
tion date. That's all there is 1o it. 1'll wend vou my
maiterial right away by return mail, along with our un-
condilional guaraniee

REFERENCES:

We belong to Los Angeles Chamber of Com-
meree, located a1 404 Souwth Bisel Sareet, Los
Angeles, California 90017,

(hur bank reference ik First Los Angeles Bank,
1os Angeles, California 90067,

1981 Wright Publishing Company
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Only a Schrade 1s tough enough to take on the Mavenck

worst, and get the best of it every time. ' I241/H
The quality and craftsmanship of _

every Schrade knife is guaranteed for \

life. From the tip of its razor sharp . X

blade to the comfortable heft of its \

handle. If you need a knife that can take

on the toughest jobs, get your hands on a :

Schrade., ;
[t’s as tough as you T

are, America. And, : B

brother, vou don't 2

get any tougher

than that.

Promeey

12307

Esi 19

..  SCHRADE CUTLERY

Heavy Duty Pocketknives,

Uncle Henry Maverick-124UH. 47 closed. K usf resistant Schrade + Steel®
blade. Guarateed against loss for oe full year

0ld Timer Pioneer-1230T.4" closed. High carbon cutlery steel blade.

“A knife like Gran'Dads.”

For vowr free Schrade Almanac, write Schrade Cutlery,

30 Canal S5t., Ellenville, N. Y. 12428,

OWNERS REPORT: GM C-CARS
{Continued from page &G4)

could be a litile softer. Our "82 Electra
had softer seats. In a Brougham, you
expect soft seats. Some people are
scared because these "big’ luxury cars
are so small, but they really aren’t. This
‘86 has almost as much room as our
previous ‘B4 98"

Adjusting to new size

A few traditional C-car buyers,
though, simply couldn't adjust to the
new size. A 61-year-old North Carolina
merchant confessed, "'I've been driving
Cadillacs since 1951, and this new one
is a complete change. It doasn't drive or
ride like a Cadillac. They toock some-
thing away. The steering quickness
doesn’t have that smoothness I'm used
to—it"s not the same feel. | also like a
longer wheelbase,”

A Maryland retired personnel man-
ager had this to say: "I have driven
Cadillacs for 30 years now, [ like their
style and performance, and the mileage
of this new car is excellent, however
they're going to have to do something
about the way the transmission jumps
and jerks on hills or steep inclines.
They'll have to smooth it out before |
will buy another one.”

In all, 20 percent of cur Cadillac
owners noted the automatic’s rough
shifts under power—about four times
as many as in Buicks or Oldsmobiles.
All three cars use the same THM-440
transaxles, but the Cadillac has a vis-
cous clutch and different controls for
the more powerful V8. Cadillac ac-
knowledges owner complaints and has
instructed its dealer service people on
making adjustments.

An [llinois retiree commented: “If
you don't mind risking a ticket, the
Buick Park Avenue will cruise beautiful-
Iy on the freeways all day long at 75
mph—no problems, no overheating, no
vibration, no wind noise. | like the
mileage, the performance, the ride, the
air conditioner and the fast accelera-
tion. I'm not too crazy about the jerky-
shifting transmission, because about 45
mph it can't decide whether to go into
overdrive or not, nor am | pleased with
the digital touch controls. I have to take
my eyes off the road 1o make changes.”

And finally, these words from a re-
tired Illinois Air Force officer; "My
Elsctra blends revolutionary style with
superb performance. At the price, it's
competitive with any auto built, foreign
or domestic. | feel that this vehicle is
designed and constructed more like a
tailormade suit than a production-line
itemn. It has all the modermn operational
conveniences and comfort anyone could
ask for. Indeed, it's the best competitor
to date for anything on wheels, any-
where in the world.” ™
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RRRIIIISSSSN. QUARTZ CLOCK

An aquarium heater immersed in a
water jacket can maintain proper tem-
perature for your processing chemicals
Use a B-in.-deep pan to hold the water
jacket. and mount the B-in, heater so
that 6 in. of the tube are immersed. Set
the thermostat just below the desired
temperature. Be sure to mask the am-
ber operating light when film is being
handled —David W. Roberts

Gesundheit!

Subjects can appear overexposed or
washed out if shot at close range with a
flash. Filter your light by fastening a
white hankerchief over the lamp with a
rubber band. For best results, exper-
ment with the number of folds needed
to achieve the softening effect you
desire.—Bob Grawell

Avoid the bends ,-.-"*'* t%

To prevent prints
from becoming
dogeared in
the mail use
oversized backing
material and secure
prints in the center
by pasting enve-
lope corners to the
cardboard.

—A, Weber
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.0 BOX 629

LAKE GEVEVA, Wi 53147 i, City. State, Zip.

1-800-KLOCKIT | Credit Card No.
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How your Spare tlme t:an getyou the
home you wantat 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 subcontract,

THE LE 8 Special credit arrangements for qualified buyers
FFW ;g B Your lot may not have lo be fully paid lor.
ﬂhTYﬂU“ ® Build from our plans. your plans or the bes! of both
H'D‘“E B High qualily construction and malterials

Send me your FREE Homes Catalog
Call for a FREE Catalog. CURTIS HOMES, DEPT. PM-1

There's a representative near youl £201. Flonda Ave 5o, Minorapcls. MN 35426
Call Toll Free: 1-800-228-2323 et el

or 612-542-4300 Mgy

Coonitis Costom Fomes Loz
ﬁ Prane [—

(6123 SA3-4300
Cusfom budl on your laf

1 Ve o sl

11 Enciossd i §100 lor pricehy handlng
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Discover the world’s oldest hobby.

Discover the most challenging,
engrossing, relaxing hobby
you’ll ever experience.

Wouldn't you just love
to build an historic ship

model? A true-to-scale

replica, decked out with gleaming
brass fittings, polished walnut hull,
delicate rigging — life-like in every
detail? Well, now you can! And you
don't have to be a skilled craftsman or
a descendant of generations of ship-
wrights to do so.

Even if you've never built a model
before, you can experience the relax-
ing pleasure and the pride of accom-
plishment that is offered by this fasci-
nating hobby. You can build the two-
masted schooner pictured here — an
authentic replica of the Swiff, a typi-
cal Virginia pilot boat that appeared
shortly after the Revolution.

The secret is in our kit, especial-
ly designed for the first time
modeler, with pre-cut parts that
make assembly easy, and clear,
large-scale plans and instruc-
tiona that virtually take you by
the hand and guide you every
step of the way.

It really isn't hard

You'll learn to true a hull, taper
the planking, run lanyards through
blocks and deadeyes. (And vou'll learn
what lanyards and blocks and dead-
eves are!) You'll build her just like
the original Swiff was built. You'll fit
frames to keel, fasten the planks to the
hull, and lay the decking. You'll add deck
furnishings, tiller, and rudder. Then
you'll set the masts and rig her lines just
as she stood at the turn of the century —
almost fwo centuries ago,

Creative? And how! Owverwhelm-
ing? Not a bitl But be prepared for
hours of the most challenging, engross-
ing, relaxingfun you've ever had. And an
astonishingly beautiful, museum quality
ship model you can display with pride
when completed.

Quality you can see and feel

The materials in our kit may be
better than those used in the original
Swiff. The keel section and frames are
pre-cut plywood, ready for quick
assembly. The Suifi’s hull is planked
twice; once with thick, flexible lime-
wood for strength, then overlaid again
with planks of African walnut for last-
ing beauty.

You won't have to make the fit-
tings — we've done that for you, Our
kit contains ready-to-use blocks and
deadeyes of rare, yellow boxwood. We
imnclude eyelets, bracers and belaying
pins — over T parts of solid brass!
Even the cabin door hinges are brass,
as are the 250 miniature nails vou'll use
to fasten the planking to the hull and
deck. And, since the original wooden
Swift had no plastic parts, our kit
doesn't either — anyiohere!

An “Evervthing You'll Need™
special offer, with
FREE TOOLS
and HANDBOOK

We want to introduce you to this
fascinating hobby, mew! So we've
made it easy for you to get started.
Our special offer includes the Swiff
kit plus all the tools you'll need to
build her: miniature pliers, hammer,
knife, file, tweezers, sandpaper, glue,
wood oil, and more. You'll also receive
a free copy of “Ship Models from Kits,"
a 110 page beginner's guide. And
we'll even give you a handsome
wooden base and brass
pedestals on which to
display your finished il
maodel, You don't have to ;
buy amything else.

The tools normally
cost $17.00; the book
retails for $8.95. But
they're yours FREE

when you buy the Swift kit at its regular
price of $49.95 (plus $5.00 insured
delivery). We'll also include our full color
catalog illustrating and offering the
widest selection of fine wooden ship
model kits, cannon kits, and miniature
tools available anywhere. Models of
frigates, brigantines,
and other historic
vessels you'll want
to build after
you finish your
“apprenticeship”.

For fastest service on
credit card orders, call
TOLL-FREE

800-228-2028 ext. 68,

24 hours/day.
In Nebraska, call 800-642-8300.
Or use the convenient coupon to send
check or money order.

Model Expo, Inc.

23 Just Road, Fairfield, N] 07007

OUR UNCONVENTIONAL
GUARANTEES

If less thanm delighted, vou may
1. return your purchase within 30
days for a full refund.

Should you break, damage, or
2. lose a part during construction,
we will replace it without charge.

Should you have any guestions B
3. whie building, call us. We have o=
experienced, professional ship
modelers standing by,




SPECIAL OFFER
FOR THOSE
WHO HAVE

NEVER BUILT
A SHIP
BEFORE!

SWIF]

You'll get evervthing vou need to build
thig handsaome ship model: complete kit
with pre-cut wooden parts, brass and
other meral fittings. =hip modebng tools,
ghue, sandpaper, wood oil, and a 110 page
modeler’s handbook .

GREAT
FOR GIFT
GIVING

The origmal Swilt was used by the
Britizh consal to carry dispatches
hack and forth to England, and
kater formally taken mio the
British Navy. (ur model
megsures 21" from the tip of her
bowsprit to the end of her boom,

Miniature

Cannon Kit Bonus!

Set of two solid brass cannon on

walnut carnages to be mounted
amidship. $4.00 value, sent

Charge my credit card:
[ MasterCard [ Visa [] American Express

FREE with your order. YEE! Please send me  Acoount Mo
2 _kits of the Swtf? -
@ $49.95, plus FREE tools, ~ =2-2%=
handbook, and cannons.  Sigrature

[ My check or money order iz Name

enclosed. (Please add $5.00

for insured delivery.

N residents must add 6% o
gales tax.)

Adddress

Sale fip

Mailto: MODEL EXPO, INC. 21 Just Road, Fairfield, NJ 07007
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UPDATE

Images of electronic future

at Photokina fair

COLOGNE—More than 100,000 wisi-
tors make the pilgrimage to this West
German cathedral town each October to
ses the latest camera equipment un-
veiled at the Photokina, But last year's
“world's fair of photography”™ will be
remembered for the first demonstra-
tions of photography's electronic future.

PM attended the Photokina for this
firsthand report, and no doubt abour it,
electronics now pervades nearly every
aspect of photography. Here, today, are
the tiny "chips” that make conventional
cameras so smart. Just emearging is the
B-mm videotape camera as a possible
successor 1o B-mm film movies. And on
tap for tomorrow are still-video imaging
systems that will replace rolls of chemi-
cal film with magnetic diskettes.

Electronic still photography first
gained attention nearly four years ago
| when Sony previewed its Mavica sys-
| tem—a camera that recorded still im-
ages on a small magnetic disk for dis-
play on a TV screen. !

At the Photokina, Copal and Pana-
sonic demonstrated prototype alectron-
ic still camera (ESC) systems, and Fuji
imtroduced an electronic imaging prod-
uct that will come onto the consumer
market in Japan next month.

The Copal and Panasonic cameras
usa the now-standard Still Video Floppy
to store 25 to 50 images on a 2-in.-dia.
magmetic disk that rotates at 1,800 rpm.
There's no danger from exposure to
light, and because magnetic images can
be erased, the floppy may be re-used
indefinitely. No developing is required:
The disk simply is inserted in a player
and instantly viewed on TV. If desired,
color prints may be made from the TV |

image, with color
and contrast cor-
rection possible
before printing.
5o far, the reso-
lution of ESC
prints is not guite up to the guality of
35-mm film. The color prints Panasonic
showed PM had a slight blue tinge, but
were otherwise similar to prints made
from instant-film cameras. Spokesmen
for Panasonic and others agree that

Prototype electronic still
camera by Panasonic stores
photos on magnetic disk [right).

further refinement is necessary before
electronic still photography can match

nies contend that a marketable ESC
product remains three to four years
away.

In the meantime, Fuji will sall its
Fujix TV-Photo System. There's no
camera or printer involved—ijust a vid-
eo-floppy player ($210 in Japan) for
projecting imadges on
TV. Those images

Konica's half-frame 35-mm
compacts are no bigger than a
disc-flim camera.

come from the cus-
tomer's own film
prints or slides
Fuji processing cen-
ters in Japan will
tranfer up to 50 ex-
posures onto a disk
for $4 to $8. Fuji
states that its TV-Photo system elim-
inates the need for slide projectors,
screens and photo albums. The compa-
ny doesn't expect to offer the TV-Photo

35-mm film technology. Most compa- '

B-mm VCR has slow
speed to double cassette time.

service in the United States before
1986. Nor was Fuji able to give a U.S,
delivery date for its B-mm Fujix video
camcorder, available next month in Ja- |
pan for $1,250.

Though previously seen at electron-
ics shows, the new B-mm video format
made its debut to the photography
world at Photokina, On hand with 8-mm
products were Kodak, Polaroid, Fuji and

f Sanyo. Philips showed a prototype, and

ony might offer soon its own version of
he 4'fe-pound camcorder it makes for

f Fuji. Recent innovations in 8-mm tech-

nology bode well for the format. Cas-
sette recording time has bean extended

 to 120 minutes from 90, and three-hour

tapes are in development.

Sanyo, meanwhile, has introduced a
portable 8-mm VCR
with a szecond, slower
recording speed that ef-
fectively doubles cas-
= satte time. The Sanyo

deck arrives stateside
this spring for about
$1,300.

If it seems as though electronics will
make film photography obsolete, look
again. At Photokina, Britain's liford de-
monstated an experimental black-and-
white film for 3-D hologram Images.
And, though color-film sensitivity now
tops out at ASA 1600 for low-light and
fast-action shooting, film companies
say much more is possible.

Electronics, in fact, appears to open a
new range of possibilities for film cam-
gras. Microprocessors are at the heart
of the new 35-mm SLR “‘program’’
camaras that adjust automatically.

Among the new models at Photokina
was Chinon’s CP-55 and Yashica's Con-
tax 159 MM. Each offers an automatic
program for fast, stop-action photogra-
phy (high shutter speed), and another
for creative composition (greater depth
of field). Even staid Leica has embraced

{Plaase turn to page 146)
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Caprice Classic

The tradition gets better
year after year.

Over the years, full-size Chevrolets like Caprice Classic
have been moving more families than any other car of their kind.
Moving them in room. In comfort. Moving them

And in 1985, the Caprice tradition of value continues. With

dependably.
a new, electronically fuel-injected engine standard in both sedan and

coupe. Further refinements to its legendary ride. And a
contemporary, beautifully crafted instrument panel.
All of which shows that some traditions never change.
They just get better every year.
And at your Chevrolet dealer’s, financing ;
or leasing your new Caprice is as :
easy as saying GMAC.

Lets get it together . ._buckle up
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Designer Michagel Jantzen be-
lieves the home of the future
will be composed of several
interlocking modular domes
He has built an experimental
model in southern  [llinois.
Merging four domes in a
"soap bubble cluster,” Jant-
Zen's house is superinsulated
and computer monitored. To
get superinsulation, he con-
structed one sheel-metal silo
roof inside anather, leaving 12
inches of space which he
pumped full of cellulose. A
concrete slab floor provides
heat storage. Most of the win-
dows are on the south side of
the house. Wood decks are
on three sides. Jantzen also
designed interior fumishings
to fit the home's curved walls,
The house can be enlarged or
made smaller by adding and
removing modules

COURTESY AMICHAEL JANTIEN

=N Hi.tT:Nl‘j_:
= ELEMENTS
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Energy now grows on trees

West Germany's Regitherm company has developed an alter-
native energy systemn that collects heat from the sun, wind and
even rain. The "energy tree” is a multistory stack of reinforced
polyester cones that absorb heat from the ouldoor environ-
ment. Antifreeze is pumped through circulating pipes running
up and down the “trunk.” Heat radiated from the cones is
absorbed by the anfifreeze and carried to a heat pump in a
house where forced air circulates heat The sysiem is expecied
1o be on the markel next year.

Olympic car gives TV a charge

- e A new camera car that was
- £ developed for ABC TV cover-
e age of the Los Angeles
Ohtymipics is revolution-
Zing spors cover-
age. The Lnig Turbo
Electrek i= a hybrid
that runs on a 43-hp,
battery-powered elec-
tric motor with a Chrys-
ler 22 EFl lurbo engine as
backup, ABC used it to cover
the marathon running event in
which all internal-combustion
vahicles were barred to pre-
vent exhaust fumes from af-
fecting runners. The 18-fi.-
ong steed frame and Keviar
body carmes 3,000 pounds of
camera equipment al speeds
up o 60 mph for three hours
The vehicle can cover spons
in domed stadiums

ABC's hybrid car |top] carries
3,000 pounds of camera equip-
ment |bottom) at up to 40 mph
for three-hour rurs.

Ultrasound mind and body

Many lives lost to strokes could be saved if doctors could
detect a buildup of cholesterol plague inside the main arteries
leading from the heart ta the brain. A new ultrasound device is
beginning to help doclors spol plague early, A sensor is
attached to the patient's neck, producing ultrasound images of
the inside of the suspect blood vessels. Radiologist Harry Zegel
of St. Agnes Medical Center in Philadeiphia says he now can
view plague in blood flowing through the artery

POPULAR MECHANICS ® FEERLARY | 985



SOLAR e

Sun car runs

cross-country

A leam of engineers, educators and technicians from south-
weastern Missouri plans to break the speed record for a solar-
powered car this summer—24 mph. They'll be using the $5,000
TSAR Phoenix (TSAR stands for TransAmerica Solar Auto Run)
Last summer, the Phoenix made the first successful solar-
powered cross-country trip—2,300 miles from San Diego to
Jacksonville, Fla. The three-wheeled vehicle, tested at the
Crowder College Solar Lab, uses 16 Solarex photovoliaic
modules that can generate 640 watts. With a cruise speed of 15
to 20 mph, the Phoenix made the cross-country trip in 45 days

= 155
By = G # -:- h—‘ ;

Three-wheeled car is powered by a 16-module solar array (inset).

....'l -
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ENGINEERING
Seagoing oil rig gets around

Most offshore oil rigs are fixed structures anchored fo the sea
floor. Now, a mammoth new rig being planned by Bethiehem
Steel will be built like a boat hull that can be towed easily from
one drilling site to ancther. Once it's in position, a huge central
tower is lowered hydraulically until it touches bottom, then the
floating platiorm is jacked up the tower until it stands about 40
feet above the water, well clear of viclent wave forces in rough
seas, To move the ng to another location, the process is simply
reversed. The platform is lowered until it is again floating on the
surface, then the tower is jacked up off the bottom and therig is
towed away.

Called the Bethlehem 600, the new rig will be the tallest of its
type in the world and will be capable of drilling in waters up to
600 feet deep—200 feel deeper than is possible with the
largest jackup structures currenily in operation. Its cantilevered
platform, shaped like a giant horseshoe, is designed o permil
the drilling derrick to be extended out over existing production
wells, for driling new wells or for servicing old ones. The

VAl
A
A
A

derrick rides in a two-directional carriage enabling it o frave! g

in and outl along the horseshoe arms as well as crosswise
betwean them. The derick can thus drill anywhere within a
4,000-square-fool area of ocean bottom without the platform
itself having to be moved

Everything about the Beth-
lehem 600 is big. Its platiorm
is larger than a football field,
slands four stories high and
accommodates 100 crew-
men. The trangular support
tower measures 110 feet on
each side and is 762 feet tall,
The massive base on which
the tower rests is 300 feet
long, 265 feet wide and 16
feet deep.

In its raised position during
transit, the tower extends
more than 700 feet in the air
above the platiorm. To keep
the rig from tipping over, the
tower's base acls as a coun-
terweight like the keel on a
sailboat.
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NOSE CANARD HYDROGEN — PAYLOAD ROCKET
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CONTROL #

HIGH-ALTITUDE
MANELNERING
THRLUSTERS
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RETRALCTABLE
MAMN GEAR

RAYLOAD
STCALED

RETRACTABLE
MOSE WHEEL

Liquid fuel fills most of
the needle-nose, stubby-
wing HOTOL Model
dwarfs U.5. Shuttle.

Spacecraft
flies like _
an airplane

The British may have come up with a stiff competitor to the LS.
Space Shuttle. It's a single-stage, unmanned, remately piloted
spacecrafl able 1o take off and land like an airplane on runways
no longer than those used by civilian jetliners. According to
British Aerospace, originator of the concept, it could launch a
satellite into orbit for half what the Shuttle costs

Calied the HOTOL (for Horizontal Takeoff and Landing), il
would use aerodynamic wing lift and air-breathing engines at
low altitudes, then switch to liquid-fueled rockets once out in
space. This hybrd scheme would provide sufficient ift and
thrust without the need for the expensive and expendable
booster rockels required on the two-stage Shuttle. But the
Shuttie won't have to worry for a while, The HOTOL isn't
scheduled for liftofl until sometime after the year 2000,

[

ENTERTAINMENT
Ride a spaceship to the stars

Would-be space travelers will scon tour the universe without
leaving the ground. They'll blast off in a spaceship simulator
designed to provide all the fun and thrils of a real jourmey to the
stars. It consists of a 40-seal capsule mounted on lelescoping
hydraulic legs thal allow it to roll and pitch as if in actual flight,
Durning the 75-minute “voyage,” passengers will walch the
universe pass by as realistic scenes of planets, asteroids and
space stations are projected on a gianl screen

The spaceship simulator was developed by Rediffusion
Simulation Ltd, a prominent British maker of aircraft Hight
simulators. The first has been installed in Toronto's CN Tower,

p interior s shown at top. Hydraullc legs provide motion
[lower left) while space scenes are projected on screen (right).
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Blue-chip systems save chips

The Pentagon was rocked by a scandal last year when il was
discovered that hundreds of defective microchips had been
installed in the weapons systems of strategic aircraft. During
practice, a half-dozen aircraft failed to open their bomb hatches
or fire their missiles. Now, Research Triangle Institute and
General Electric have developed systems 1o inspect micro
chips for the submicroscopic dust believed responsible for the
military chip failures

Working at the Microelectronics Center of North Carolina, RTI
scientists have developed a “super-clean” room where air
filtration and chip handling systems keep dust down to fewer
than 100 millionths-of-an-inch particles per cubic fool of air,
That cuts dust by more than 25 percent. A vacuum-clean
electron microscope 15 used to inspect individual chips at
powers up to 6400, The microphoto (bottom left) shows a
hall-micron particle on one of the inspected chips. The particle
is big enough to short-circuit memory. With the new system,
manufaciurers will be able io keep chips clean and pick out the
bad apples before they are shipped o users

Erdis: Dennes £ sl
Cominkxaon: Shekion M Gabaged, Sobrge. D Sanln
Rk - Cxsllaghey &
Eatheyn Biockimar
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Mammoth B-1B bomber makes first public appearance in recent
rollout [above). At right, prototype B-1A test-flies B-1B's avionics.

Giant bomber gets green light

It's been years in the making and many doubited that it would
ever get off the ground. But now the mighty B-1B, America’s
first supersonic, long-range, infercontinental bomber, will soon
gel its wings. Congress has authorized funding lor 100 of the
craft to be built by Rockwell Intemational by mid-1988

Lirlike earlier high-altilude bombers such as the B-52, the
Mach 1.2, swing-wing B-1B is designed to attack al lreetop
level, using natural terrain features to mask if from enermy radar
Relying solely on its speed and ground-hugging ability to avoid
detection, it carmes no weapans for self-defense

New glass for Molotov cocktails

The technician lighted the fuse on a bottle filled with gasoline
and quickly hured it at a pana ol glass about 20 f. in front of
him. The bottle exploded on impact, spilling flames all. over the
glass. But when the fire died down, there was just a tiny hale
and some charred cracks in the window. The glass was coated
with a polyester laminate called ArmorCoal The Defense
Department is testing it now

Mystery

Polar plane

Most polar exploration aircraft
must be fitted manually with

Uncrashable crop duster

jetliner

When
maker of successful airliners
announced a downsized 150-

Airbus, a European

skis for oparaling on  Snow
and ice. Now, a clever new

ski-and-wheel arrangement
enables this West German
Polar 2 to land on either
paved runways or polar
wastes at the fiick of a switch
Slotted skis are hydraulically
raised for wheel landings and
lowerad for snow landings.
The Polar 2 is a modified ver
sion of Domier's small 228
100 civilian airiner

Because crop dusters need to fiy low and slow, "ag” pilols must
constantly ba wary of going into a stall from which it would be
impossibla to recover close 1o the ground, To lessen this
danger, a new agricultural spray plane, called the Predator, is
fitted with a stubby canard wing |just bening the nose. Al low
airspeeds or high angles of attack, the canard is designed (o
stall oul first, automatically lowernng the nose o regain fhing
speed before the main wing can stall

Flaps on the canard also improve low-speed contral for
greater safety, and the cockpit is set far back near the tail to
provide maximum impact protection in the event of a crash
landing. The Predator was designed by Burt Rutan, famous for
his innovative canard-winged kit planes. It will be produced by
the Advanced Technology Aircraft Co. of Hanford, Calif

POPULAR MECHANICS ®» FEBRUARY 1985

sgat, hwin-jet A320 (page 98

Sepl, '84), everyona won-
dered whal Boeing would of-
fer as competition

One answer could be the
/-7, an all-new 150-seat twin-
jet under consideration by
Boeing. The mysterious dash
represents an as yel unspec
fied middle numeral. Since
Boeing already has a 767, the
rnew jethner, it built, might just
become the 777 Tu
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Also available
in soft pack.

A world of flavor in a low tar.

& Philip Morris Lac. 1984 Bmg “tar” 0.6 mg nicotine av. per cigarette, by FTC method




THE WORLD'S

FASTEST
MECHANICS
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When the first yellow caution
flag of the race comes out

on lap 15, crew chief Larry
Pollard makes an instant
decision. ‘Bring it on In for
four tires and gas,” he orders
Skoal Bandit team driver Phil
Parsons. For the regular pit
crew, it's just another Sunday
service stop, but for me—
signaling the jack man in the
photo above—it’s trial by fire.

BY NORMAN MAYERSOHN
Assistant Auto Editor

POPULAR MECHANICS ® FEBRUARY 1985
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s temporary team gas catch
man, there's plenty to re-
member: watch for the
first gas can to empty.
steady and pass it over to the handoff
man, catch the overflow from the tank
vent, signal the jack man when the
refueling is complete. Slowing up the
team would make me very unpopular
with this otherwise friendly crew, all of
whom take this high-stakes business
quite seriously. So far, they've managed
to hide any doubts about this magazine
guy from New York City, and I'm deter-
mined not to make them regret letting
me join the Johnny Hayes Racing Team
at the Talladega 500.

The pit stop goes like clockwork—so
fast, in fact, that [ really can't tell what's

e
W g

happening around me. Gas flows into
the fuel cell, lug nuts fly, impact
wrenches chatter away and all four tires
get changed without a hitch, The speed
at which it all happens is a surprise—
particularly because [ am standing in
the middle of this whirlwind—coming
after a week of slow-building anticipa-
tion and the casual pace of life in the hot
sun of the Alabama countryside.
Earlier in the week, on tech inspec-
tion and practice days, | never would
have guessed that the 25-second stop
for four tires, 22 gallons of gas, a
windshield washing and driver refresh-
ment was possible. Slow moving and
ample-bellied mechanics shuffled casu-
ally to set up shop in the open-air
garages, stopping often for a friendly

Fry
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how-do with the competing teams and
to trade hometown news or a wad of
chewing tobacco.

For the New Yorker, relieved to be
worlds away from his desk and once
again surtounded by the din of racing
Vs, it's a puzzling situation: How could
these snail-paced Southerners really
of the Indy 500 and international Grand
Prix circuits? On the first day of qualify-
ing, their drawled speech is so syrupy
that "it" tums into & thres-syllable
word; by race day they have all the

_l‘.-i-l:.ﬁ_l'.-l_-_'-:{__:..'_r___- i e,

urgency of a Wall Street broker trying to
clinch a deal 10 seconds before the
closing ball.

ging into the race, I knew
that there was plenty of
sophistication beneath that
veneer of country-boy sim-
er all, it takes plenty of

plicity.
science to make a 3,700-pound Chevro-
let Monte Carlo lap the Talladega tri-
oval at 202 mph and keep it on the track
for 500 miles. Sure, the engine builder
will try to disarm you with an innocent

78

Right side of the car Is lifted In
* 10 strokes of the jack by using a

gas
11 gallons Into the
tank as gas catch man
maonitors overflow,
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“1 don't rightly know" when you press
for details of the camshaft specifica-
tions, but only a fool would believe that
his 650-hp, 350-cu-in. V8 hasn't been
stranuously developed on the dyna-
mometer, and that the man doesn't
know plenty about brake specific fuel
consumption and abstract concepts like
combustion chamber turbulence.

And only a fool would think that the
minds of these wily racers would stop
there. When Fhil Parsons’ number 66
comes off the 200-mph banking, straf-
ing into the pit road at 100, using all the

brakes he can muster, a six-man attack
force launches over the knee-high pit
wall and transforms into a blur of
action. The speed is part determination,
and in this case, the result of applied
science. The tools are specialized: spe-
cially built impact wrenches fired by
pressurized nitrogen rather than mois-
ture-laden compressed air; wheels pre-
pared with lug nuts cemented in place
to eliminate fumbling; tumed-down
wheel studs to allow quick thread start-
ing; wheelless hydraulic jacks modified
with lightweight magnesium side

plates and guick-acting pump units;
salf-sealing gas filler necks which re-
quire no cap; and reworked sockets 1o
allow lug engagement without stopping
the wrench. More exotic hardware, like
built-in jacks and five-at-a-time lug
wrenches are not allowed under NAS-
CAR rules.

For the Johnny Hayes RacingT.S.
Tobacco team, preparation doesn't end
with the tools, though. The pit crew
itself is highly specialized (with the
possible exception of the gas catch man

(Flsase turn to page [122)
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wgmmltwemdntmit When we askec
?wmmmM-n-fwuur
Ranger contest with ideas for our next project vatu
cle, we expected you all to suggest car and truck

based projects. We were surprised to find several ~

hundred of you urging us o do a boat project.

Reader Vern Cole of Vacaville, Calif., summed up
the feelings of many hundreds of other readers: "'...a
nice economical fishing boat and trailer, set up and
revamped with the type of practical and cosmetic
changes you made on the Forest Ranger truck.”

So here it is! M-y

PM's Water Sportster is a small boat that fills big
needs and hopefully has some good ideas you may
want to incorporate into your own small boat. Over-
all, our boat is just 16 feet, 3 inches in length, But
with 756 hp on tap anytime you want to ram down the
throttle lever, it more than fills the needs of most

LD T )

B S

gz mﬂ of a r:.hum Flus, with
power on tap and a convertible top, you
have t!m push to outrun most weather back to a safe
harbor and the protection you need if you don't
make it.

We based our project on Grumman Boats' great lit-
tle Skidl;ddl-n Ultrafisherman. Its aluminum hull

‘almost nonexistent, and what
isleftis and easy. Besides, the high-tech nat-
ure of an mam hull appealed to us.

The Grumman Skidaddle is the perfect choice for
those who want to ski and picnic one day and fish the
next. Walk-through windshields, stretch-out com-
fortable cushions up (Please turn to pags 125)




Top left to right, Grumman's
optional convertible top affords
emergency weather protection.
Crulsing for four is no problem
with the Mariner 75 powerplant.
Step-On swim platform is about
the best we've teen. Left,
Cybernet 2001 VHF-FM
radiotelephone allows us to stay
in touch. Aqua Meter Ensign
tachometer monitors engine revs
and Graduate depthsounder/
fishfinder incorporates a

speedometer and surface water
temperature function.



Il THIRD-GENERATION TELEVISION:

I-Fl FORYOUR

Stereo sound’s here. On the way s circuitry that sharpens pictures,
corrects colors and exorcises ghosts. Here’s how to judge TV's new image.

BY DAVID LANDER

ln the beginning, thers were vacuum

tubes and black and white pictures.
The "60s brought solid-state transistor
circuitry and affordable color. Now,
television’s first and second genera-
tions are giving way to component
monitors, monitor/receivers and high-
resolution TV, and broadcasts have ste-
rec sound. Digital circuitry improves
imaging and gives new home sets
screen within a screen, stop-action
freeze frame and zoom focusing.

The switch to digital
Digital signal processing in the form
of tiny, microprocessor chips is on the
verge of replacing the conventional ana-
log circuitry that now converts broad-
cast waveforms into sight and sound.
This application of computer technol-
ogy to TV comes at a time when conven-
tional methods are improving—and it's
just a harbinger of things to come.
Emerging beyond the digital horizon is
High-Definition TV, which promises a
wide, panoramic display and degree of
clarity that rivals 70-mm movie film.
Digital television is the brainchild of
ITT Intermetall of West Germany,. and
gsince 1983, about 50,000 sets have
been sold in Europe and Japan. ITT's
technology replaces the conventional
TV's many wires and circuit boards
with a handful of very large-scale inte-
grated circuits similar to those em-
ployed in computers. The chips convert
incoming video and audio signals to
numerical values and store them in
their computer memaory for processing.
Once the signals become numbers,
all manner of manipulation is possible.
The most spactacular aspects of digital
TV can be seen in the Teshiba CZ2094,
a 20-inch color set just arriving in
stores. These special effects include
superimposing a smaller, second pic-
ture on the main TV screen image. You
can use the “picture-in-picture” (FIF)
inset (% or '/1s th the main screen size)
to monitor what your VCR is recording
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while you watch another broadcast pro-
gram. The PIP also will freeze a frame
from the main display for closer study.
You can move the PIP to any corner of
the screen. In future models from To-
shiba and others, you'll be able to take
portions of a freeze-frame and zoom-
focus them to the full area of the screen.

While impressive, these effects do
nothing to improve the basic TV image.
But digital technology also can be used
to correct colors, make ghosts more
invisible and cancel distortion caused
by outside interference (such as other
electrical appliances or signal fluctua-
tion caused by airplanes passing over-
head). The chips can even be pro-
grammed to monitor the TV's
operation, making internal adjustments
10 maintain consistent performance as
paris age.

One of the more confusing designa-
tions applied o TV sets today is the
term monitor. What makes it differemt
from the conventional TV is its ability to
route external video signals (from a

VCR, for exarnple) directly to the screen
via input jacks, bypassing the tuner (or
HF) stage.

With a conventional TV, you'd have
to connect the external source to the
antenna terminals for reception
through the tuner. This means the video
signal must be converted to radio fre-
guencies (RF). In effect, your VCH,
videodisc player or computer broad-
casts to the TV. Any conversion of
signals adds distortion along the way,
degrading the image somewhat. Direct
connections via jacks avoid this. A true
component monitor, in fact, houses only
the TV screen and video circuitry. To
receive broadcast TV, you'd have to add
a separate component tuner. You'd also
nesd an amplifier and loudspeakers to
project sound. The newly coined term
“monitor/receiver” describes a monitor
(direct video inputs) with TV tuner,
amp and speakers in one chassis.

Despite its high-tech connotation, the
word monitor doesn't guarantee video
resolution superior to the common TV,

Broadcast standards fix TV's vertical reso-
lution [left] at 525 left-to-right lines run-
ning from top to bottom of screen. This
525-line frame is of two inter-
laced fields of 262': lines each. Electron
gun begins at top left corner of screen, zig-
zags to create first field |dark blue) then
races to top center to trace second field

How TV Resolution Is Measured

(light blue] between lines of the first.
Though vertical resolution is fixed, the Tvs
horizontal resolution [right] varies with
tube quality. Some tubes have fewer lines
[left side of screen). but more lines are used
[right side) on better tubes. Conventional
televisions hawve about 250 lines; monitors
have 330 or more lines.
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Digital si processing offers
h'in'mg'n:':‘vﬂﬂmlrunluﬂnn.
altering broadcast standards. Shown
above is a computer graphic photo-

graphed from Sony 14-inch, high-resofu-
tion monitor now selling
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Image quality can vary, and you only
have "high-resolution” TV when you've
got good specs. In TV, as in hi-fi, some
published specifications can't be used
for comparison because different manu-
facturers make their measurements dif-
ferently. The specs you can rely on for
TV are overscan, horizontal resolution
and vertical resolution.

Owverscan
Owerscan is a design characteristic
that causes some percentage of the
picture area to be projected beyond the
edges of a TV screen. It's meant 1o
compensate for drops in electrical pow-
er, which cause the overall picture to
shrink, and often frame the image area
with a dark border. Thanks to hefty
built-in power supplies, the best TVs
need project only 5 or 6 percent of the
{Flease tum to page 134)
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THE GREA

Linking together radio telescopes around
the globe, we’ll soon get a glimpse of

worlds never before seen.

BY WILLIAM HOFFER
Mustrated by Dean Ellis

o << mam:vo a thousand normal galaxies,

such as our Milky Way, compress
them into & space as small &s our solar
system, and you have a cosmic engine
capable of generating strange and
wonderful engrgies. There are such
structures it the far reaches of space.
We call them quasars, or quasi-stellar
radio sources, because in early photo-
graphs their images resembled those
of stars. We are o the Frontier of under
gtanding these hot, massive heavenly
objects. Yet the telescopes wa have on
hand are too weak to tell us all wa
want 1o know, The next piece of aquip-
ment to take us closer to the quasars
will be the planet Earth itealf.

For yvears, radio astronomers have
been studying quasars using the best
availabla-squipment, and they have
uncovered a great mystery. Take Jua-
sar 3C273. Radio-wave "pictures’’
taken in July 1877 of this strange celes
tial.ohject in the wicinity of the constel-
lation Virgo showed a central core that
had jettisoned a globule of fisry mate-
rial off to one side. The width of the
structure was B2 light-yedrs-—thpu-
sands of times greater than the dis-
tance from the Earth to the Sun. Later
pictures showed it to be steadily grow-
ing. By July 1980 the mass measured
B7 light-years across. It had expanded
by a distance of 25 light-years in only

B4

three Earth yedrs, leading tothe seam-
ingly lmpossible conclusion that this
ebsmic wonder was expanding at a
rate eight times fasterthan the spead
of light! |

The discavery spelled trouble for Ein-
stain’s relativity theory, which limits
the speed of light. In fact, following
the 1980 observation, several noted
astronomers wondered if the theory of
relativity had finally been toppled.
Whatever the explanation, scientists
need to study quasars in more detail.

“'Wa want to look at the centers of
galaxies,” says Dr. Kurn Wailar of the
National Science Foundation. He
explains that galactic cores where.

‘guasars exist house "'extremaly com-

pact angines that convert energy ar
a fanrastic rate.”

With the eguipment available today,
Weiler's hope is just a pipe dream. But
8 greatl, new age is.dawning for astron
omers. By 1887, manwill begin to use
the entire globe as a telescope, and the
rasults are likely to provide grand in-

gights into the structure of our universe,

Radio astronomy studies hold great
promise. Many cosmic bodigs emit
radio waves in far greater profusion
than hght waves, and certain massive
Structures are totally invisible to optl-
cal telescopes. What's more, radioteles
scopes are much less troublad by atmos-

pheric interference than are optical el

stopsas, and they can collect radio waves

24 hours a day. With advanced com-
puter graphics, radio waves emitted by
heavenly bodies can be translated into
visual images that ook like slightly
blurred photos.

Radio astronomy is hamperad
by only one physical problem. Since
radio waves are much longer than
ligght waves, a radiotelescope requires
a far bigger collection surface than an
aptical telescope to produce the same
resolution. A radio dish would have
to stretch across a 250-mile diameter
to approach the capabilities of Mount
Palomar's 200-inch optical telescope.

The solution was a technigue called
intarferometry. Whan signals are cam-
parad batween two or more radio
dishes, the interference detected can
be analyzed to fill in the gap between
the dishes toapproximate a picture as
though received by a single dish span-
ning the distance between the two
recaivers. A two-dish system buflt
at Cambridge University discovered
the first evidence of rhythmic radia
sources in the sky that came to be
known as pulsars.

The success of the interferometry
technigue led, in 1967, to construction
of tha Very Large Array (VLA) outside
of Socorro, N.Mi, where 27 radio dishes
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are aligned in the shapeofa ¥, By
ohserving continuously for a period of
eight hours, radio astronomers utilize
the rotation of the Earth to effectively
close the arms of the Y to produce a
single radio picture as though taken
from a dish 15 miles in diameter.
Dreaming ever bigger dreams,
astronomers realized that only the size
and curvature of the Earth limited the
scope of imerferometry studies. Inter-
L national teams combined their efforts
- in a series of majestic experiments
called Very Long Baseline Interfero-
metry, tying together radiotelescopes
from Australia wo the Crimea. The
pictures were spectacular,
revealing distant detail in-
visible even to the VLA,
: But since some of
, the dishes were
ald, the equip-
ment differ-
ent and

\'\.
o

JULY 1977

SYEARS- ACROSS

TTUIGHTYEARS ACROSS
ey
%, Global telescope will be formed
adio dishes spread 3 the LS. from

peto Rico to Haw: thdwn in the
i . Al will be almed at

atlon abo

coordina tion difficult, radio astronomy
set as its next major goal the con-
struction of a $61.6 million telescope
using interferometry.

Known as the Very Long Baseline
Array (VLBA), the system will consist
of 10 antennas, each 25 meters in dia-
meter. Construction will be coordinated
by the MNational Science Foundation.

“The VLBA should be able to soo
mass in orbit arcund a black hole, if
a black hole really does exist,” NSF's
Weiler says, Thus, scientists hope to
test relativity, and whether a black
hole is merely theoretical.

This amazing radiotelescope sys-
tem will produce images equivalent
to those that could be obtained from a
single dish 4,000 miles in diameter,

In the space age, the limits of tech-
nology expand to incredible dimen-
sions. Plans are already on the drawing
board for Quasat, an arbiting radio dish
calibrated to fit into the VLBA system,
which will approximate a telescope
some 12,000 miles in diameer,

“Cuasat may be anly an intermedi-
ate step,” says the visionary Dr. Weiler.

“It's far from reality. but we may
eventually put a VLBA dish on
the moan.” P

68 LIGHT-YEARS ACROLE

87 UGHTYEARS ACROSS

= T

The quasar In the sequence of

photos abovie appears to be dolng just
that. Photos were taken with a single
dish between July 1977 and July 1980,
More detalled photos provided by a
global telescope are expected to explain

* - 'wihy the quasar appears to be violating

i hllll: law of physics.

.'__-E

SINGLE DISH -
3 MILLION EIGHT- i
YEARS ACROSS
- =~/ :
7
i
/ " VERY
/™ LARGE ARRAY .
300,000 LIGHT-YEARS
- i ACROSS

PROTOTYPE
GLOBAL TELESCOPE *
3 LIGHT-YEARS ACROSS

Radio “photos” of a single galaxy 3 mil-

lign light-years wide got ressively
more dctalled [top tnﬁ tom) as more =
antennas were hooked together for L7

“wiewlng.” Overall uh:w of the galax s
[top] was shot with one dish. Detail of .
central core middie] was taken with an ’ .
array of radio dishes. A prutmycgt global
radiotelescope using only
took the bottom photo, which is a close-
up detail 3 light-years wide. .




NO LONG

hat you see is what you hit. Witha
new helmet-mounted gunsight
developad by Honeywell, all a chopper
pilot has to do is look at an enemy tar-
get and fire his cannon. The cannon
instantly lines up on the target, auto-
matically following his line of sight no
matter which way he moves his head
The heart of this remarkable system is
a tiny, transparent eyepiecs attached to
the pilot's helmet so that it covers his
right eye. The eyepiece iz electronically
coupled to a servo-driven optical scanner
held in a movable gimbal mount in the
aircraft’s nosa. The scanner, either a TV

"'i” i

camera for daylight use or an infrared
sensor for might wvision, follows the
movaments of the pilot's head, looking
wherever he looks. The cannon, located
under the nose in a similar gimbal
mount, is servo-slaved to the scanner so
it points wherever the scanner is aimed

What the pilot sees superimposed on
the eyepieca is a brightly defined view
of the terrain below, even in bad
weather or darkness, making it sasy to
pick out a target that might otherwise
be invisible. Also displayed in the aye-
piece is vital flight information, such as
heading, speed and altitude, so the pi-

THE LOOK THAT KILLS

lot can fly the craft without having to
look down at his instruments. Because
his view is through the eye of the scan-
ner, rather than his own eyes alone, he
can, in effect, see right through solid
objects. He can look down at the floor
and spot a target directly undernsath
just as if the bottom of the fuselage
ware transparent.

Called THADSS (for Integrated Helmet
And Display Sighting System), the
Honeywell look-and-shoot sight was
designed especially for the new Apache
antitank gunship, but is also adaptable
to other combat helicopters.—8.G
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ow Helicopters Shoot Back

Our chgpperg took a Awﬁrird apparition suddenly sweeps
beating in Vietnam.
Now this painful
lesson is resulting in a
deadly new breed of
tank-busting gunships
designed to fight back.

BY SHELDON M. GALLAGER
AND MURRAY RUBENSTEIN

Even in darkness. pilot
has clear image of target
area, as shown in the sim-
utated night scene below.

down over a mountain ridge at
nearly 200 mph, belching flame from
fanglike missile tubes as it zeroes in on
& column of enemy battle tanks in the
valley below. The tanks, caught by
surprise, have no way of avoiding the
withering assault.

This ferocious-looking, fire-breathing
monster might be something out of a
horror flick, but to American troops on
some future battlefield it would be the
prettiest sight around. It's the new
Hughes AH-64 Apache, the toughest,

meaneast, most awesome combat heli-
copter ever produced. At $10 million
apiece, it's also the most expensive.
Bristling with missiles and rockets
slung from outrigger arms, it typifies a
new breed of fast, agile, hard-hitting
helicopter gunships designed specifi-
cally to search out and destroy heavily
armored vehicles on the ground and
hostile helicopters in the air.

The need for such aerial tank killers
was leamed the hard way during the
Vietnam War when the only combat
helicopters then available were little

Apache’'s 30-mm nose cannon tracks target
automatically. driven by a servo motor
linked to pilot’s helmet sight.




more than civilian models painted olive drab and fitted with
a light-caliber machine gun. Lacking heavy weapons for
salf-defense and armored cockpits for crew protection, they
were sitting ducks when exposed to enemy ground fire at
low altitudes. Even a few well-placed rifle shots could bring
tham dowmn. The famed Huey, a utility chopper pressed into
military service, performed valiantly despite its limitations,
but paid a heavy price. More than 5,000 were lost.

Not anymore. Today's helicopter gunships are counted on
to provide our troops with a potant ground-support weapon
in any land war to come. In the grim world of battlefield
reality, NATO planners calculate that a single attack
helicoptar will deliver an average of 16 enemy kills bafore
being itself destroyed or disabled. As cold-biooded as this
may sound, it is nevertheless significant. It means that a
relatively modest force of 800 gunships could account for
nearly 10,000 enemy tanks, missile sites or other key
targets—a number large enough, it is believed, to turm the
tide of battle to NATO's favor.

In fact, a master battle plan, called Operation Deap

bl e gt O N ik =

T A . .

Versatlle Sikorsky Black Hawk Is both a potent tank killer and
troopship. It carries 16 Helifire missiles on outrigger pylons.

Vi T
e ;l;l'ﬂ SCOUT HELICOPTER
- PINPOINTS TARGET
. WTTH LASER BEAM

ATTACK HELICOPTER,
HIDING BEHIND HILL
FIRES ANTITAMNK

GROLUMND-BASED LASER
DESIGNATOR CAN
ALY FINGER TARGET
FOR ATTACK HELICOPTER

How to hit what you can’'t see: Armed with laser-
guided Hellfire antitank missiles. a helicopter gunship
hovers unseen behind a hill. It can’t see the enemy. but
other eyes can. A high-intensity laser beam, called a
target designator. Is directed at the quarry from either

Strike, has already been drawn up by NATO and Pantagon
strategists to offset the wvast numerical superiority of
Warsaw Pact forces. The plan is based on the assumption
that current NATO forces could never hope to survive a full
invasion thrust in a conventional head-to-head confronta-
tion. Instead, it envisions a modern equivalent of the classic
divide-and-conguer tactic. As the first enemy wave attacks,
it is deliberataly allowed to penetrate NATO lines with little
resistance. Once inside the lines, the enemy is encircled,
trapped and ultimately defeated.

Meanwhile, massive air strikes are launched deep inside
enemy territory to attack and destroy the second, third and
fourth waves before they have time to group and advance.
Antitank helicopters, along with fixed-wing fighter/
bombers and long-range ballistic missiles, would play a
major role in these behind-the-lines assaults, helping to
prevent the enemy from amassing its full might.

Operation Deep Strike is also seen, somewhat paradosi-
cally, as a deterrent to nuclear warfare. The reasoning goes

{Plpase turn to page 138}

Proposed N version of Hughes Apache carries antiship
Harpoon ml;:lT; and has a target-spotting radome above rotor.

HOW A HELICOPTER
" CAN ATTACK WITHOUT

BEING SEEN

LASER-GLADED HELLFIRE
MISSILES

a second, scout helicopter or a hidden ground wunit.
The gunship’s missiles. with a range of more than
7.500 yards. then home in on the lazer light. destroy-
ing the target while the gunship remains safely con-
cealed as far as four miles away.




ITS BEAUTY IS UNDER THE SKIN

TOYOIAS MID-ENGINE MR 2 IS SO DAZZLING TO

DRIVE,YOU CAN ALMOST FORGIVE ITS LOOKS.

BY MICHAEL LAMM
West Coast Editor

calls this a sports car, and

there’'s no doubt about that. The

MRZ runs and handles with the best,

Too bad, though, that its styling turmed
out =0 bland.

Toyota started with all the right me-
chanical stuff: twin-cam, 16-valve en-
gine placed amidships, fve-speed
transaxle, all-independent suspension,
four-wheal disc brakes, rack-and-pinion
steering, full instrumentation and
multi-adjustable sport seats. Who could
ask for more?

Well, T could for one, and so could
Akio Yoshida, head of Toyota's design
staff, Mr. Yoshida understands English
but speaks it haltingly. When 1 asked
him if the MRZ2 tumed out as he'd
envisioned it, he pointed to a big design
sketch on the wall—a sketch that was
recognizably MRE but with a lot more
character and flowing lines. He then
locked back at ma with the saddest eyes
I've ever sean.

That's how [ feel, too: sad that Toyota
decided to make the MHBEZ2 custard pia
instead of chili picante. To me, a mid-
engined sports car ought to look the
part. All but two do, the other being the
Porsche 914.

I should explain that back in October,
Toyota asked a dozen American auto
jourmnalists—me among them—ito go to
Japan to test-drive the MRZ2. The test
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Angular front end with flip-up lights looks
like any one of a dozen recent sports cars.

drive itself took place on Yamaha's
motorcycle test track near Iwata. The
track is a dog-bone-shaped, supertight
course that has modified hairpin tums
at both ends.

What I can’t tell you is how the MR2
performs in normal, everyday traffic.
We didn't get a chance to drive much
below 60 mph nor to simulate real-life
road conditions. | can tell you, though,
that the MRZ2 handles very well at
speeds ranging from 60 to 120 mph.

The MRZ sails through high-speed
comers with good control and no prob-
lems up to the limit of tire adhesion.
You have to push it very hard—harder
than any sane person would—before
you reach that limit. Even then you get
plenty of warning, because as you ap-
proach breakaway you first feel some
understear, then a quick transition to
oversteer and, if you still stay on it
beyond that, you eventually force all

1 P .1 4
Rear view s the most distinctive, with its
ample spoiler, high deck and droop snoot.

four tires to let go at pretty much the
same time. That's when the rear starts
to come around and the car begins to
slide sideways, tail first. The only way
to regain control is not to lock up the
brakes, but rather to steer into the
direction of the travel.

The MRZ2 uses 185/60R14 tires on
5.5-in-wide wheels, and these give
plenty of footprint for all but dedicated
racing. Wider rubber in the rear, as on
most mid-engined exoticars, would
probably boost the stock MR2's 0.85-g
cornering power to, I'd say, around 1.00
g. Toyota points out, though, that ft
purposely made all four tires the same
size so they can be rotated.

Steering response is gquick and right
on the mark, with 3.1 tums lock to lock
and no power assist offered or needad.
The four-wheel disc brakes are
smooth, positive and free of fade. The

{Ploase turn to page 144)
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Looking at snow
under a microscope

Sclentists studying snow crystals under
a microscope | | can now discuss

cloud temperature and dust conditions
by looking at distinct classes of snow-

flakes. The shown on this page
were In hexane liquid to
preserve their shape for days so that
scientists could trace their origin.

Age-old mysteries are rapidly
melting away as we learn how to
clone snow, predict avalanches
and make snow clouds.

Writer: Dennis Eskow, science editor
Contributors: Bob Sherman, Ottawa, Lee Green,
New England; Dianne Dnever, Squaw Valley, Calif

"y _ . delicate of these flakes are
.. 1% formed in cloud’s gentle updraft.

£
e YOS Y%

harles Knight's heart leaped as he saw it falling—
first in a light, powdery dust, then in a howling
torrent. Winter had come to the Colorado Rockies a
month early, and Knight excitedly ran into the Nation-
al Center for Atmospheric Research lab offices. He
grabbed his down coat and ran up to the small
laboratory with the hole in the roof. Closing the door
behind him, and adjusting to the room’s chill, he
began gathering petri dishes half-filled with hexane
fluid. Each was placed carefully under the hole in the
roof, where snowflakes could be collected for study.
Knight is one of a dozen scientists across the nation
studying the nature of snow. The snow science
already has led to the creation of "cloned” snow
crystals formed on the surfaces of tiny bacteria. Snow
science is also developing an avalanche waming
system expected to save hundreds of lives a year.
And, in the not too distant future, researchers hope to
be able to “seed’’ productive snow clouds to produce
more than twice the water that can be squeezed from
a “'seeded” rain cloud.
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Footprints lead away from dual

Knight and other researchers work at the micro- 4 ﬂm:mumm
scopic level. Over the years, they have connected major catastrope on a California ski siope.
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snow-crystal form with physical properties of the
clouds that produce them. The most important gener-
al property of snow is that all crystals are six-sided,
reflecting the arrangement of atoms in a water
molecule.

The typical snowflake is a planar dendrite, a flat
body with delicate branches. The most delicate of this
group are formed in gentle updrafts inside a cloud. At
the cloud base, a water droplet picks up a speck of
dust around which the crystal will form. Moving up
through the cloud, the crystal begins to take the shape
of a fleck of ice and finally becomes a snow crystal as it
reaches the supercooled upper part of the cloud and
begins a slow descent buffeted by an updraft. (You
can perform an interesting supercooling experiment
in your kitchen. We'll explain at the end of this article.)

If the water content of the cloud is higher, and if
temperatures at the base are somewhat warmer, the
crystal formed will be heavier and fluffier. It's the
heavier, fluffier crystals many scientists would like to
generate In future seeding operations, since these
would provide more spring runoff and a bigger water
supply.

As temperatures throughout the cloud fall, depend-
ing upon how strong an updraft the flakes face, the
erystal changes from the flat planar form to a more
neadlelike shape. Longer exposure to colder tempera-
tures returns the shape to planar, and then back to

BUILDING AN IGLOO

Single water plpe and set of cooled

are housed in ar-
tificial snow shed |left). Computerized
SNoW [above findshed
mﬂmh&mhﬂm
(right] before entering system.

needlelike as the exposure to extremely low tempera-
tures becomes even longer,

While researchers move along with their work on
the relationship between snowflake shapes and cloud
conditions, others have been working on ways to
create artificial snow on the ground.

The traditional method—simply mixing chilled wa-
ter with compressed air—has been used for decades
on the ski runs of New England and Colorado. It
produces something that is almost, but not quite, as
good as the real thing for skiing. The real drawback
with artifical snow is the waste of water and energy it
takes to make it. But new, genetically engineered
SnowMax is changing all that this year. The product,
made from Psuedomonous syringae bacteria, pro-
duces at least 20 percent more snow from any given
amount of water than the old compressed-air and
chilled-water method alone.

SnowMax, created five years ago by Advanced
Genetic Sciences of Greenwich, Conn., is a freeze-
dried powder made from the crushed bacteria that
were raised under laboratory conditions in a ferment-
ing tower. The "broth” in which these bacteria grow
is designed to kill off other bacteria so that all you get
from the fermented soup is Psuedomonous syringae, a
one-celled creature that grows naturally on the plants
normally found near ski slopes. The bacteria produce
a chemical catalyst that speeds up the formation of ice

mm«mnmmm“nmnmﬂm
angles, causing the walls to bend toward the middie. Wnuﬁplamd

atop platforms made of snow provides sieeping area.
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crystals. Add the bug to the compressed-air/water
system and you have snow that is the closest yet to the
real thing. The cloned snow has been tested for three
years at Colorado’s Copper Mountain and for one year
at Stratton Mountain in Vermont. For the current ski
season, the first commercially available SnowMax is
being used at a dozen resorts in New England and
Colorado. With or without cloned snow, a vast major-
ity of ski spas will resort to artificial snow sometime
this season.

“Snowmaking is scientifically planned and brutally
executed,” says snowmaking pioneer Jeff White,
consultant for the 1988 Winter Olympics. His Group
Delta engineering firm, based in Ottawa, has helped
design snowmaking systems for ski runs from New
England to Austria. One of the sleekest systems
inspired by White is running at the Killington ski area
in Vermont.

Electric-powered wvertical turbine pumps bring
chilled water into the system. Compressed air, cooled
in water-jacketed devices and dried out in a cyclone
separator tower, runs through a pipe parallel to the
water pipe. The air and water are mixed at a hydrant.
A 1Y=inch fire hose runs the mixture from the
hydrant to a snow gun designed at Killington. Under
optimum conditions, it takes about a foot of manmade
snow to create skiing conditions provided by 3 or more
feet of natural snow.

Final igloo Includes an entrance . Inside can
lined with ng animal skins. Temperatures rise up
B0” F. The walls meilt so siowly that no puddies form.
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BIRTH OF A
SNOWFLAKE

Cnnwﬂm:ﬂmd"m
dust armmimu;ﬂt# e
forms [ 1). As It rises In cloud,

plcks up molsture and freezes (2). In
higher, cooler region of cloud, it
reaches largest mass [3). As it begins
descent, arystal picks up

water vapor, forming branches [4].

temperatures, crystal
continue development (5] or go from
fiat planar form [6) to e
ml?!mﬂﬂmm‘elr

Even natural snow varies in its packing ability. And
that is the root of understanding avalanches, some-
thing U.S. Forest Service researchers are on the verge
of doing near Fort Collins, Colo. Monitoring ava-
lanches along Berthoud Pass about 130 miles from
town, Dick Sommerfeld and his colleagues think
they've developed a system that will wamn of a deadly
snow slide hours before it happens.

Avalanche forecasters to date have watched weath-
ar conditions and taken reports of small avalanches
from a network of observing stations to get their data.
But usually deadly avalanches arise so quickly that the
existing system fails to make a prediction.

Summerfeld's team places sonar sensors on the
experimental station path and then reads a computer
printout, “Noise” from nearby roads and ski lifts is
accounted for. The remaining noise is recorded as a
subsurface, avalanche-causing crack.

“"Noise from snow has wvery little character,”” Som-
merfeld says, noting how difficult it is to pick out the
pre-avalanche sounds from the background. But after
eight years of research, he believes the experiments
have yielded a mathematical system to spot a subsur-
face crack forming hours before an avalanche starts.
The sonar system may be in commercial use before
the end of this decade.

The deadliest avalanches are “dry slab™ events in

{Please turn to page 120)

A side-facing entrance can be attached to the cawiway to help
cut down arctic wind entry to igloo. Windows made of frozen lake
water also are added. Some Igloas even contaln a hanging heater.
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Lnnkhgbad:ntﬂhlﬂmml . & team member
ﬁ:pirummawuellngrall e trip to Wadl Haifa.

American team had a twin-bike setup and a single
bike with a ski-like fork extension.

THE
NUBIAN
DESERT

Their bicycles were rigged
to ride the rails across
500 miles of African desert.

TEXT AND PHOTOS BY TIMOTHY YOUNG

Red line on map shows railbike route from
Khartoum to Wadi Halfa in Sudan. Calro,
Egypt. is 400 miles north of Wadl Halfa.
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bulids a part to gulde the wheel. the rallroad track up to the bike's axies. justers after recutting to ride switch track.

The author is part of an American team touring the world on
foot and on modified vehicles of every conceivable kind.
Last year, the team crossed the Nubian Desert of East
Africa on bicycles. They found the sandy earth inhospitable
to two-wheelers, but with a little modification, and that old
railroad line . .

e knew the 500-mile journey across the Nubian
Desert would be a challenge when we set out on
our bicycles from Khartoum, the capital of Sudan.
Still, we pressed on for six days, carrying and dragging our
bikes through the sand at a crawl of about 10 miles per day.
In exhaustion, we stopped at a small village in the northem
ownskirts of Khartoum to rethink our plan. Staring us in the
face was a seemingly endless swetch of hostile sand with
few streets and one hardly used and very ancient railroad
line. The rails, cleared of sand by occasional passing trains,
gnawed at our imaginations until a plan began to emerge.
We would have to scramble for nuts, bolts and piping, but
the idea of modifying the bikes to ride those old rails
quickly became our only option. It took us 10 days and $25,
but the delay was worthwhile,

When we had first rolled into the willage, completely
exhausted at the end of the sixth day, the first person we
met was Abdel Hamid, an ancient car-
penter who greeted us in Arabic. With a
friendly clasp, his enormous hands took
us in for a huge Sudanese meal and hot
sweet tea.

Later, the smell of lumber shavings
filled his shop, our first stop on a tour of
the town, and we told him our ideas.
We went past the mosgue and market
areas and found a collection of fix-it
shops and small manufacturing shops.
At one shop, people were working on
Bedford truck bodies half-built on old
but working frames, engines out here
and there. There were chair factories
where steel was twisted to shape as
welder's sparks flew in the air. And
there were supply stores, like Moham-
med’'s auto parts store. Mohammed
was a graduate in physics and mathe-
matics from Khartoum. Against the
odds of the Sudanese supply system, he
“was able to keep his store stocked full.

The next day Mohammed showed us
his private shop, where we could work.
“You have to have a name for this,”” he
said. “"How about Bint & Nil? It means
daughter of the Nile in Arabic.”” And so,
our strange wvehicle was christened

Team member gquide-wheel ad-
double, and one single. A trip to the wack revealed the rail
was 43 in. inside to inside measure and 2'/z in. wide. This
old British narrow-gauge system was put in 50 years ago to
carry goeods and people over the Nubian Desert—one of the
harshest places on the globe, with summer temperatures of
120° F. common.

The parallel double was first. Two of our bicycles are the
same size, 50 we stood these up 447 in. apart at the tire
center line. Armed with tubular steel, angle iron, threaded
bar stock, nuts, bolts and brazing rods from the fix-it area,
we started.

Bicycle-to-bicycle support bars were attached at four
places on each bike: the front and rear asdes, head tube and
rear carry rack. We measured the cormect distance, then
added a small amount of length adjustability in the clamp
System.

This kept the bikes upright. Now we had to create a way
to steer on the track, and it took us 14 tea stops and the
better part of a day to get across in Arabic what we wanted.
A breakthrough came when we found that Nile river water
pumps used a bearing that might do the wick. And best of
all, the used bearings could be had for free.

Armed with a stack of "beelies,” or driveshaft bearings,
we manufactured a fork extension. From the front axle it
extended st an angle to the rail, an
identical one on each side, and it ran in
wheelbarrow-like fashion on the rail
top using the old water pump bearings.
An additional bearing was attached on
the extension. This ran along the inside
of the rail, perpendicular to the top
bearing. An adjustable tie rod connect-
ed the new forks rail to rail. Rear guides
were added that ran from rear axle to
rail, with a guide bearing on each inside
rail edge.

Another bicycle, the single one, was
next. In most ways it was similar, but
because it was a single, we first had to
build a narow 4-foot “ski” with a
bearing wheel rolling the rail on each
end. Supports were made from ski to
bike to act as an ourigger for balance.
The rectangular pattern of four guide
wheels on the inner track edges—
limiting travel in four directions—was
the same.

On test day, we lashed the steel
tubes to our bicycles and rode 5 kilome-
ters to Mohammed's father's house,
which, as luck would have it, sat next to
the wacks. “'Whoever thought of this is
a very smart man,” said a dust-covered

. even before we started building it.
We settled on doing two machines
out of three bicycles—one a parallel
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The single

,

bicycie rode the tracks with [is
fork extension on one rall and an outrigger  Off his camel for a closer look. Moham-

for balance attached to the other rall

friend of Mohammed's as he climbed

{Flgase murm 1@ page 1.37)
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en autumn fades to winter, the
crowds disappear from America’s
national parks and forests, Heavy snow
makes much of our mountain wilder-
ness inaccessible by car, but you can
still see ski and smowmobile tracks
disappearing into the woods. There are
intrepid campers out there, savoring
the wintertime silence. If wyou're
equipped to camp in the snow, the
wilderness is truly yours alone.

During a week-long ski trek through
Idaho's Sawtooth Wilderness last win-
ter, we had a chance to try out some of
the newast snow-camping gear. Among
a 15-member group led by Bob Jonas of
Sun Valley Trekking Co., we toured the
10,000-foot Sawtooth Range. Jonas and
the guides who work for him try out
new equipment on most trips. “"We're
always looking for gear to make back-
country travel safer and more fun,”
Jonas says.

Winter camping should not be taken
lightly. Winter weather can be fatal to
the camper who doesn’t have the skills
to protect himself. Winter search and
rescue is difficult and dangerous. Ava-
lanches kill back-country travelers each

9%

New technology’ can expand your camping
season to 12 months a year.

Gore-Tex tent can withstand winds up to
120 mph, weighs under 5 pounds.,

year. But camping equipment manufac-
turers, especially the makers of high-
quality mountaineering gear, have de-
signed tents, sleeping bags, packs,
stoves and ancillary equipment to make
winter camping an exhilarating sport
instead of a struggle to survive.

The most important thing to remem-
ber when camping is to stay dry in order
to stay warm. Most insulation used in
camping gear can lose half to all of its
insulating value when soaked. Fortu-
nately, unless you fall through the ice
into & lake or stream, it's relatively easy
to keep your gear dry. The colder the
weather, the drier the snow. In freezing
rain, the most hazardous winter camp-
ing weather, sleeping bags and parkas
should be protected by waterproof
shells.

The second key point is to stay out of
the wind as much as possible. The
wind-chill factor is a reliable index to
the risk of hypothermia, a condition
where exposed body parts actually be-
gin to freeze as a result of subnormal
body temperatures. Modem winter
camping gear is designed to minimize
exposure to both wind and wet.

Sleeping bags
The key to a comfortable winter camp
is a good high-lofting sleeping bag. Loft
simply refers to the thickness of the
insulation, and most winter mountain-
ears agree that 3 to 4 inches of loft is
adequate for snow-camping. The insu-
lation can be top quality goose down, in
a bag weighing about 3 pounds, or it
can be one of the good polyester fi-
bers—DuPont’s Quallofil or Hollofil, or
Celanese PolarGuard—in a bag weigh-
ing 5 pounds or more. Down, the fa-
vored choice among expert climbers, is
lighter and more durable than the poly-
ester insulations. It also compresses
into a smaller stuff sack for easy pack-
ing. But it's expensive. A well-made
goose down bag costs $300 to $500.
Manufacturers of polyester bags,
selling in the $120 to $150 range, point
out that their products dry out quickly
after a wetting, which provides a signif-
icant margin of safety. Down bags, once
soaked, lose all their insulating value,
and can take days to dry properly. For
this reason alone, polyester bags are
the logical choice for summer camping
(Flease turn to page 114)
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Rl Classic Hispano Suiza replica is
COACHBUILDER'S \_J ===

ike the mythical Camelot, some ing talents of Ray Kinney. The chal-

They are more than meremans. SLCAM-DENE MahOgany o et of modem toch

portation. Some are true works of art. strips are attached to nology. “If 1 could build that” said

Suiza built 85 run in the Targs My NS TEPliCA Car's body K cttorkig skill
1 & 5

road race in Italy. The eight-liter HEC with 5.000 brass rivets. to match his already proven metalwork-

was driven by Andre Dubonnet, and it ing skills (Kinney was part of the Clenet
finished a respectable fifth overall. But and Sceptre design teams). Learning
the racing record of this Hispano Suiza BY JIM GILBERT how to select and match grains, steam-
is not what interested most people. The Photos b}l’ David G'DD!EF shape and finish hardwood paid big

dividends. Kinney's work rivals that of

the original Nieuport aircraft body.
The replica is named Phariance in
honor of the French Knight of the Round
Table who greeted King Arthur in
France. The name fits well with the
Camelot themse. The Phariance is built
on a 1928 Chrysler towncar chassis
with a 136-in. wheelbase and 63-in.
(Plaase tum to page 117)

true center of attraction was its unique
wooden body made by the Nisuport
aircraft factory. It was a one-off tulip-
wood masterpiece highlighted with
bright copper rivets.

This special car provided the inspira-
tion and challenge for a new company
called Camelot Classics of Ventura,
Calif. Camelot was formed by Fritz
Huntsinger to showcase the coachbuild-
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PM Reproductions

Build this solid

wialnut chest lined with
aromatic cedar for a
piece of Lincoln history.

Original blanket chest built by Thomas Lincoln in 1845,

BY DAVID A WARREN

n the early 1840s, when Abraham
Lincoln was a newly married young
lawyer in Springfield, Ill., his father,
Thomas, occupied a farm in the east-
central part of the state where he built a
two-room cabin. It was there that a
neighbor helped him cut down a large
black walnut tree, saw it into boards,
and stack it for seasoning.

98

After curing the lumber, Thomas and
his neighbor, Rueben Moore, used it to
build two identical blanket chests, one
for each of them. Thomas designed the
chests, using the rich black walnut
grain primarily as decoration. Each
chest stood 22 in. high, 37 in. long
and 20V in. wide.

Thomas died five or six years after
the chests were buil, making these
among his last furniture pieces. He had

Crafted by Abe Lincoln’s father, this simple
chest makes an appealing reproduction.

been an outstanding fumiture maker
for much of his life.

Thomas Lincoln's farm, 8 miles south
of Charleston, Il., is now restored as
the Lincoln Log Cabin State Historical
Site. One of the two surviving blanket
chests is preserved at the site. PM was

Constructhon: Clavid | Waren
Photos: Willam Lasky

Photo styling: Virginia Howley
Technical art: Eugene Thompson
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BLANKET CHEST

5d CUT NAIL
[PREBORE

EOEREN S

(BOTH SIDES) '

TRIM—L

CEDAR LINING—|
[BOTTOM AND 4 SIDES]
LOCK—N TRIM—K
TRIM—F HINGE—M (2 REQD.,

MORTISE INTO
TOF AND BACK])

ER T

\\-i-:l ana"

TRIM—G {3 REQD, 2 AT
BACK, TOP AND BOTTOM)

FRONTIEACK—B |2 REQD.

& REQL)
T
- & S 50 CUT NAIL
134" 212" 1-34* [PREBLIRE
332" PILOT
SCALLOPED TRIM—F DETAIL HOLE FOR EACH)

MATERIALS LIST—BLANEET CHEST

No.  Size and description
1 e X 17 X 31" walnut (bat-

tam)

Fa X 177 X 323" walnut (front
and back)

e ¥ 17 ® 1774" walnut [sideg)
b ® 2 ¥ 21"%s" walnut (legs)
S % 2 X 21"V walnur {legs)

W % 4% x 30" walnut [(scallop

Y = 2% ® 30" walnut {front and
back trim)
Yo ¥ 2% ® 15 walnut (side
trim) |
%" vongue and groove cedar plank
(lining)
248 X 187 X 3;":%' wialnut (top) .
:?;:I‘l'.-‘h * 20%" walnut {top side  Straighten board edges with a jointer, then  Use a belt sander with 120-grit sandpaper
- match for pleasing grain. Glue and clamp. to remove excess glue and level oints. Sand
1 % ¥ 1% % 37 walnut {top front
trim) P alternating clamps top and bottom. entire surface evenly to avold low spots.
2 Stanley No. 288 (with nonremova-
ble pin) 2% * 2% burt hinges
1* brass chest-lid kock
Misc.: 2d, 4d and 5d common cut nails, 120- and
220-grit abrazive paper, orange shellac, boiled
lingead odl, 490 steal woal,
*Mo. 32H11B, available from Constantine's Inc.,
2050 Eastchester Rd., Bronx, N.Y. 10461,

granted special permission to photo-
graph and measure this easily crafted
relic for reproduction.

The blanket chest looks like panel
construction, but in fact, it's a simple
box nailed together. There are no dove-
tails or other complex woodworking
joints in Thomas's design. This greatly
simplifies reproduction. Our chest is an

(Please turn to page 128)
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jointer may not be the first tool to

buy for a woodworking shop, but

it is a versatile woodworking machine

and a valuable complement to a table or
radial-arm saw.

A jointer is used primarily to smooth
rough, irregular board edges prior to
edge-gluing into panels or ripping on a
gaw. Cut the boards with the straight,
joined edge against the saw fence. You
can also use the jointer like a planer w
smooth the faces of narrow boards.

Jointer mechanics

A jointer is simple in both design and
operation. A base supports two inde-
pendently adjustable tables. Positioned
between the tables is a cylindrical-steel
cutterhead that holds removable
knives. The cutterhead is driven by a
belt connected to the motor, An adjust-
able, tilting fence guides the workpiece
and a retractable guard covers the cut-
terhead. Caution: In several photos the
safety guard has been removed for
photo clarity. Never operate any power
tool unless the protective guards are in
place.

The jointer’s front, or infeed, table is
adjusted for the depth of cut. The rear,
or outfeed, table is, for most operations,
positioned at the same height as the
knives to support the workpiece as it
passes the cutterhead.

A jointer requires few adjustments,
but these must be made carefully to
obtain optimum performance.

First, check the position of the knives
in the cutterhead. The knives must

Technical an by Eugene Thompson

The author executes a
recess cut on the jointer
while making a furniture
leg |above|. Note use

of an extension table
and auxiliary fence to
the work. Clamp

stop blocks to the fence
to contraol the length of
the recess. The assorted
waorkpieces shown to the
right were all shaped

on the jolnter,

Use a square to check the accur of the
m:-. Fence should be exactly per-

[90°) to the table. Adjust the
automatic stops and Indicator, If necessary.

ignment by clamping
steel rules to the rear table, as shown. Pencll
wedged alongside cutterhead keeps it from
rotating. Adjust knife to touch both rules.

meatmmtlnamﬂndbuardlu
check the accuracy of the depth-of-cut scale.
If cut and line don't match, adjust the front
table accordingly, and set indicator.
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align with each other and be level with
the table. To check knife alignment,
clamp two 12-in. steel rules to a wood
block that's about 1 in. narrower than
the cutterhead. Unplug the power cord
and remove the guard. Next, elevate the
rear (outfeed) table slightly above the
knives. Then, clamp the rules/block as-
sembly to the rear table, so the rules
overhang the knife edge by Ys in.

SCALE

FROMNT TABLE
ADJSTING HAMNDLE

Now lower the jointer's outfeed table
until the rules touch the knife. If only
one of the rules makes contact, then the
knife isnt level with the table. Loosen
the locking screw and adjust the knife
s0 it touches both of the rules. Rotate
the cutterhead and align the remaining
knives to the same '/=-in. marks.

Neaxt, check the front (infeed) table's
depth-of-cut scale and indicator, or

OUTFEED TABLE
ADJUSTMENTS

OUTFEED TABLE
TOO HIGH

CUTIS
TAPERED

MOTE DIRECTION OF \WOODGRAIM,
R CUT INTO THE GRAIN. |

END OF
WAORKPIECE
GOUGED

STRAIGHTEDNGE
CLUTTERHEAD

ADJUST OUTFEED TABLE
FLLISH \WITH JOINTER KNIVES
FOR CORRECT CLIT.

The safest way to cut bevels Is with the fence

tilted in to form a closed angle. This makes it
easler to keep the workpiece in close con-
tact with the fence and table,

POPULAR MECHANICS ® FEERUARY 1985

Here's a quick and easy to make an
octagon: Set the fence to 45°. chamfer
the comers of a workplece. Make
the same number of passes for each comer.

The lllustrations above show how a mis-
aligned rear, or outfeed, table affects the
workpiece. Adjust the the
table is at the same Use

a straightedge to

a partial cut and see if the line and cut
match. If not, adjust the table as re-
quired. Repeat until the cut is exactly '/s
in. Now set the indicator to e in.
Check the accuracy of the tilting
fence using a square, At 0° the fence
should be exactly perpendicular (907) to
the front table. Also, check the fence at
45°. Adjust the fence and indicator as

necessary.

Edge-jointing is the most common of
all jointer functions. First, determine
the wood grain direction. Whenever
possible, you should cut with the grain,
not against it.

Next, hold the stock firmly on the
front table and against the fence. Ad-
vance the workpiece into the cutter and

10




Cut raised paneis for cabinet doors on the
jnmmmmnaidnflpmmﬂ:.ﬂma
wood block to the rabbeting ledge to

support the workpiece at the desired angle.

Cutumanml:ﬂm: any:pilrner
ing will be removed by the edge-gr

bevel cuts, Then, make | ﬂnlmm
cuts to complete the door w

onto the rear table while applying pres-
sure with your left hand. As the rear
end of the stock nears the cutter, apply
pressure with your right hand.

When edge-jointing extra long
pieces, employ the aid of a helper or
build the extension table shown in the
color photo on page 100, First, set the
jointer to the desired depth of cut. Then,

run a leng 1 * 4 halfway through the
jointer to form the auxiliary fence.
Screw short 1 X 3 sections 1o the
bottom ends of the auxiliary fence to act
as extensions of the jointer tables. Now
screw through the jointer fence and into
the auxiliary fence.

End-grain jointing is a little trickier
than edge-jointing. Feed the work slow-
Iy and take shallower cuts to avoid
kickback. To prevent the workpiece
back edge from splintering when the
knives exit, first make a short cut into
one end. Then, turn the workpiece
around and make a full pass.

Rabbeting on the jointer is possible if
your machine has a rabbeting ledge.

Lower the front and rear tables equally
wmnnmungrmunr:mppiddm!ﬂm
Check the table nlﬁnnm by p a
straightedge across takb hnps-

mmmﬂmiengmdammﬂmp

start and stop blocks to fence. Then, butt the
workpiece end against the start block and
lower it slowly onto the cutterhead.

The ledge extends from the front table
around the end of the cutterhead. Cau-
tion; Since the guard is removed when
cutting rabbets, keep your hands well
clear of the cutterhead.

Position the jointer fence to control
the rabbet width. Adjust the depth of
cut to determine the rabbet depth,

Bevels and chamfers are executed
with the jointer fence tilted in (closed
angle) or out (open angle). Whenever
possible, tilt the fence in to form a
closed angle, When working with the
fence tilted out, be careful not 1o exert
too much downward pressure or the
wark will slide away from the fence.

Raised panels can be made using any
of several woodworking tools, including
the jointer (see How To Build Cabinet
Doors, page 104, Jan. "85).

Flrst s8t up for standard Jmmmg
operations—rear table level with the
knives, front table adjusted for a shal-
low cut. Next, clamp a wood block to the
rabbeting ledge to support the work-
piece at the desired angle. Make a

Nuw,wimmmwwmm

underside, stand in front of jointer and
pull the work across cutterhead. Block
thickness determines the degree of taper.

Afwtqaermﬂummmmfm
a furniture leg. Cut a short recess, then turm
the leg around and feed it in the other

direction to prevent splintering.

Cmmmakemaﬂwmw!ﬂemat
the workplece slowly. Keep a firm
mtmmmnmm mﬂ

depth-of-cut as the plece takes shape.

nnmhrﬁnm-ﬁug workplece with the
mmlmm Lise
ﬂmmmgmd—.mmwmum

sanding completes the project.
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The featherboard l'lﬂld-dun'n s a necessity
when jointing thin stock. Cut the feathers
on a band saw. Clamp the hold-down di-
rectly over the cutterhead and rear table,

Make a wide push block for cutting tenons.
Assemble the block using glue only. Mask-
ing tape applied to fence indicates where to
stop advancing the push block.

b X
A push block should be used to
surface plane boards on a jointer. this
block on a band saw from a 2 « 4. Add stop
block to the underside with glue only.

Maike the three-handle block for surface
planing long stock. As the work advances
across the cutterhead, shift your hand from
the lead handle to the middle position.

Build this awﬂliu-_n,r ren:e with extension
tables at a 45 angle for chamfering long
pieces. Note that a small cut is made in the
fence center to clear the cutterhead.
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shallow cut on all four panel edges.
Lower the front table and repeat until
the bevel is raised.

Recesses are stopped cuts (cuts con-
tained within the workpiece) that are
made on board edges with the fence
perpendicular to the table. First, lower
both the front and rear table equal
amounts below the cutterhead. Then,
clamp start and stop blocks to the fence
to control the recess. Next, butt one end
of the workpiece against the start block
and hold the front end above the cutter-
head. Once the piece is set, turm on the
jointer, lower the workpiece and make a
short cut. Then, lift the board, tum it
around and feed it in the opposite
direction. This two-cut technigue pre-
vents splintering the trailing end.

Tapering stock on a jointer is a safe,
accurate technigue. The most common
is the straight taper, which tapers the
entire length of a workpiece. When
tapering a board that is shorter than the
front table, carefully place the front end

(Pisase tum (o page 118}
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FROM KITS

Clock building from kits has
become a popular pursuit. It will
save you money and time.

Assemblin_q a clock from a kit results in an heirloom-quality
timepiece without the big price tag of a store-bought clock. Kit
assembly is also very satisfying for those who don't want to build a
clock from raw materials because of limited time, experience or tools,
Since most kits are precut, you won't spend time measuring and
cutting parts. In many cases, assembly can be done on a worktable
with screwdrivers, a drill and clamps. The many suppliers who offer
kits and parts are an indication of the popularity of clock kits. Some of

these suppliers are listed at the end of this story.

This Vienna Regulator is a reproduc-
tion of those elegant clocks built
during the 19th century, primarily in
Vienna, Austria. It has the character
istic tall slender case, graceful turn-
ings and moldings seen on many of
the originals

The 1340-W42 Vienna Hegulator
kit ($379 plus $20 shipping) comes
with walnut parts, movement, dial,
glass and hardware. A separate fin-
ishing kit ($8.95 plus $2 shipping)
contains paste stain, paste vamish,
sandpaper, gloves and instructions.
You provide glue.

The assembly directions are easy
to follow. A helpful addition would
have bean to list the tools needed to
assemble the clock—for example,
the diameter of the drill bits and the
sizes of C-clamps—so you could
round up these tools before begin-
ning work.

Also, the brief comments at the
end of the case instructions about
installing the movement should ba
deleted, since there is a separate and
quite detailed booklet of movement
installation instructions.

The pediment, door, side and bot-
tom frames are entirely preassem-
bled, and the other parts fit together
beautifully, with many of the fasten-
ar holes already bored. The only

hitch 1 found in this area was that the
counterbored holes for the gong fas-
teners weare o small to accomimo-
date their washers—I substituted
washers that had smaller outside
diameters.

As with many kits, only finish-
sanding is required. But you should
take extra care with this step to
achieve a uniform surface. The final
finish on the clock will look better
for the effort

The paste stain and paste vamish
provide a lustrous, nearly fail-safe
finish. The paste consistency allows
you to work on a small area at a time
without fear of leaving drips or over-
lap marks,

The instructions for installing the
movement leave no guesswork, and
since movement installation is such
a specialized job, this is particularly
important

The final result is an heirloom
treasure with design details such as
a solid-brass movement and Ffull-
length, side-glazed openings found
on the authentic clocks.

The Vienna Regulator 1s from
Craft Products Co., which is located
at 2200 Dean 5t., St. Charles, 1.
60174; 32-page catalog, free; 100-
page catalog, $2.—P.S.

Photoa: i=ry Harman
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SHAKER TALL CLOCK

Most novice woodworkers shy away
from a project of this size, even in kit
form.

But in this case, the manufacturer,
Mason & Sullivan, has designed the
clock so that any do-it-yourseifer can
obtain satisfactory results.

I ordered the precut kit, No. 7612C
{$3686 plus shipping), which contains all
the cherry parts cut and ready for
assembly, hardware, and instruction
booklet. The dial ($14.85), clock move-

WESTMINSTE
CHIMING WALL CLOCK
The Emperor Clock Co."s Westminster
Chiming Wall Clock Kit comes with
nearly all you'll need to make a striking
timepiece. Instructions are in short,
simple steps and are accompanied by
clear, detailed illustrations. The kit
($199.50 plus shipping) includes precut
and mitered cherry wood, hardware, an
attractive solid-brass dial face and
movement. A replacement suspension
spring is included, so be on the lookout
for this small but critical link between
pendulum and suspension arm. You
supply glass for the door, wood filler
and finish.

Finish-sand all wood pieces as the
company recommends. You may have
to trim pieces slightly for a good fit.

The company’s finishing kit ($10.95
postpaid) includes complete directions,
your choice of finish, sanding materials,
a bristle brush and foam brush that
makes applying a thin, even coat of
vamish easy. My kit contained a walnut
stain which, when tested, did not take

well to the cherry wood. (It left black .

streaks.) [ finished the clock with an
antique cherry stain; however, the man-
ufacturer was gquite willing to send a
replacement. The Westminster Chim-
ing Clock is available assembled for
£209.50. For a free catalog, write to
Emperor Clock Co., Emperor Industrial
Park, Fairhope, Ala, 365632.
—Maryann Calendrille
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ment ($114) and weights ($22) are

purchased separately. You provide glue
and finish.

The Shaker Tall Clock is also avail-
able in an uncut kit ($296) and a
components-only kit ($78) that contains
no flat lumber. Or you can buy the
hardware ($34.50) and a blueprint ($9).

Start assembly only after reading the
instructions thoroughly. As invaluable
as the instruction booklet is, | found that
it could be improved by clearer, more
detailed step-by-step writing.

The cabinet joints are assembled
with Lamello spline fasteners. These
football-shaped compressed beech
splines fit into prerouted recesses. Ap-
ply glue to the cabinet parts, insert the
splines into the recesses and clamp the
cabinet together.

After assembly, finish-sand the clock
and bolt the fully assembled movement
in place. Then, hang the weights and
pendulum. [ applied two coats of var-
nish to bring out the cherry’'s natural
beauty.

For a catalog of clock kits, movements
and hardware, send $2 to Mason &
Sullivan, 586 Higgins Crowell Rd.,
Waest Yarmouth, Mass. 02673 —J.T.

EARLY AMERICAN
WALL CLOCK

This Early American Wall Clock is made
of solid white cak and can be used as
either a mantle clock as we show it or—
with the addition of an extra base
piece—as a wall-mounted clock. It has a
battery-operated quartz pendulum
IMoVermeTit.

The kit 1 received included all the
parts necessary for building the clock,
along with glue and sandpaper. The
optional finishing kit contained stesal

{Please tum fo page 133)
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ur goal when we designed this
desk was to create a traditional
fumiture piece that could sensibly ac-
commodate today's home computer
equipment. We also wanted a piece that
would function on its own as a home
office desk, unlike most computer furni-
ture, The result is shown on these
pages with a discussion of the design
process on pages 110 and 111.

We chose a secretary desk because
its configuration provides the most inte-
rior space for our components. The
drop-down lid works as a spacious
writing surface when the computer is
not in use, and the desk style comple-
ments the furnishings of nearly any-
one's home. By mounting the processor
and monitor on one slide-out shelf and
the printer and paper tray on another,
the desk achieves maximum versatility.

If you're working at the keyboard but
not printing, the adjacent lid surface is
available for taking notes or holding
reference books. If, on the other hand,
you are printing a great deal of materi-
al, but not working at the keyboard, the
components on the left side of the
compartment can be pushed back into
the cabinet, leaving the lid surface
underneath free for work.

If you are right-handed, this setup
will probably work best; however, if
you're left-handed you may want to
reverse the position of the components
so you can write on the left side when
waorking at the keyboard.

The computer chosen for this desk
was the IBM PC, which has a remote
keyboard. But other popular home com-
puters will work in this unit as well—
even those with a built-in keyboard like
the Apple Ile. For the latter, the only

When dased, this computer furniture piece
looks like a traditional secretary desk that
complements any room in your house.
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CLASSIC
DESK

FORYOUR
COMPUTER

This mahogany secretary
desk—designed in the
American Chippendale

style—has room for all the
components of a modern
home computer

BY ROSARIO CAPOTOSTO

change required is to make the sliding
shelf longer to accommodate the key-
board/processor unit and to build a
separate sliding shelf above for the
maonitor so it can be adjusted for com-
fortable viewing.

The pigeonhole storage compart-
ment at the upper right is great for
storing mail, bills and small notes. But,
if you use a telephone modem in con-
junction with your home computer,
eliminate the pigeonhole dividers and

Black and white photos: fosana Caponsio
Techndecal art: Fugens Thompson
Color photos: George Rarka
Photo = Gabwer Hemnick
IBM Personal Comparter: Coutesy of IBAM Corp

use the remaining shelf for storing the
modem unit. Then, simply slide the
phone receiver into the appropriate spot
on the modem.

Last but not least, we incorporated a
full lateral file drawer that holds over
40 in. of files and a utility drawer above
for stationery supplies and assorted
home office paraphernalia.

With all this said. the one great
advantage of this piece over other ex-
amples of computer furniture is that if
you don't have a home computer, you
may want to build this attractive desk
anyway. Just follow the construction
details.

Construction procedure

Build the desk from *-in.-thick, rib-
bon-stripe Philippine mahogany and
lavan mahogany-veneer plywood. Se-
lect straight, warp-free lumber, since
edge-joining is necessary to form the
wide desk parts. Make the desk sides
and top by edge-gluing two or three
solid mahogany boards together. Bur,
note that the three desk shelves and
bottom are made from birch, or fir,
plywood with a solid mahogany front
edge. This is a less expensive alterna-
tive to using solid mahogany or mahog-
any-veneer plywood throughout.

Cut the boards for the sides and top
slightly longer and wider than neces-
sary to permit final trimming with a
portable circular saw. Smooth the board
edges on a jointer or with a hand plane
to produce tight-fitting edge joints. If
the boards are cupped slightly, alter-
nate the cup direction of each board
during assembly to prevent cumulative,
gross cupping (see Three Simple Ways
To Join Beards, page 113, Oct. 'B4).

As the unfolds, it a 40-in-wide After removing reference material from the
mchutrmlznﬂ):m

lateral
|above| for supplies and manuals.

standard drawer drawers below, close the drawers then pull

out two solid-wood lid supports,

POPULAR MECHANICS » FEBRLIARY 585
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This American Chippendale secretary desk ~—.- - ¥
- his plenty of room for a home computer
amonitor, keyboard, procestor and-printer—
- all behind the drop-down lid: -

i

When the desk lid I3 pulled down on the To begln work. place the keyboard on the To print documents, pull the paper tray and
supports, all components are immediately desk lid, then pull the monitor and proces-  printer over the desk lid until both clear the
accessible from the user’s sitting position. sor into a comfortable viewing position. side of the upper desk compartment.

FPOPULAR MECHANICS ® FEERLIAREY 19




Next, arrange the boards with their
edges butted together. Then, mark
doweal pin positions approximately ev-
ery 6 in. Be certain not to place a dowel
pin where it will be sxposed when the
angled cut is made in the desk side
pieces. Use chalk to key each board with

Form the desk sides and top by edge-joining

mahogany boards Into wide panels. Use a
doweling jig to centerbore the board edges.
Install

-dia. = 2-in. dowel pins.

-

a letter or number to help arrange the
boards properly during final assembly.
Now, use a doweling jig to bore holes in
the board edges for accepting */win.-
dia. x 2-in. fluted or spiral-grooved
dowel pins.

Apply glue to the walls of the holes

Use a portabie circular saw to trim the edge-
glued panels to size. Make the angled cut in
the desk sides with the help of a two-plece
straightedge guide, as shown.

T

Bore screw pllot holes in the center of the
dadoes and bottom rabbet. Position a scrap
board under the desk side to prevent splin-

tering caused by exiting bit.

Make this Jig
Notch the Va-in.
your router's base, n, cut recess for
hinge leaf using a Y:-in. straight bit.

for routing hinge mortises.
to acc

Turn the desk side over so that the dadoes
face down. Now counterbore each screw

location for Y-in.-dia. mahogany Lise
a drill gulde to keep the bit pzrpmjar.

and insert the dowel pins. Then, apply
glue to the board edges. Clamp the
boards into panels using long bar or
pipe clamps. Position clamps under and
over the work to distribute clamping
pressure evenly and to deter warping.

MNext, assemble the desk shelves and

Cut the rabbets and dadoes in the sides
using a router and straight bit. Be sure the
Interior surface Is facing up. Bulld a guide, as
shown, to keep router on course.

|

MATERIALS LIST—COMPUTER DESK

Key No Ske and description (use)

A 2 Y4y 26 x 42%" mahogany (sidel

B 1 P x 17 Fe* x 42 Ya" mahogany [top)

| 1 Max 16 e x 4102 birch plywsood [main
shirlf]

c2 1 %ax 8 x 410" mahogany (shelfl frant]

(a}] 3 %aox 18 Mg x 41 birch phpaood
{middle shelves and desk bottom])

D2 3 % x B x 41 mahogany (shelf frant)

E 1 Yax 3 x 38 bn” mahogany (stiffener)

F 7 Nax 3 ox 8 %" mahogany (divider)

G e -thick mahogany edge-band

H 1 twx % x 38 ' mahogany [filler)

1 1 Vax 42 Vi wide x 424" lauan mahoga-
ny phywood {back]

J1 2 Yy ox 2 Ve x 25 %W mahogany (lid
support)
J2 4 Usx ¥ x 25 Y maple (edging)
Ja 2 Yy ox ¥y a2 " mahogany (facing)
14 2 lex¥ax2 Y maple (stop block)
Kl 1 % x 22 x 36 ' mahogany {lid)
K2 2 % x 2% x 22" mahogany (lid end]
L 1 x4 x 440" mahogany (base front
A 2 Yyxd x25% mahopieny (base sidal
1

T W 3tz x 44047 mahogany (hase back)

2 %ax 3 x 42 % mahogany {cleat)

2 %23 x 19" mahogany {(side cieat)

4 1% x 1% x 3" fir (comar block)

1 % x 2% x 38 1" mahogany (false

drawer face)

1 %4 x 4% x 41 ' mahogany (upper
drawer facel

1 Vaxd b x40 %" lauan phywood (dmwer
franc)

1l x 3% x40 %" lauan plywood (drawer
frant)
Ya % 3 Ve x 24" lavan plywood (drawer
side]

1 lax24 x40 % lavan plywood (bottorn)
1 ®4ox 11 % x 41 % mahogany (file
drawor face]

2 TzxBx 30 T lavan plywood (drawer
front and back}

2 FaxBx 13% lauan plywood (drawer

g M < x5 & © 4 » :ovo
B

e
1 %ax 12t x 38 %" lauan plywood (bot-
tarm}
HE 1 % x 8 % x 8% luan plywood (file
suppart)
cC i Vs x 8% x 127 lavan plywood (base}
{40 ] 1 %ax 16%x 21" lauan phywood {moni-

tor phatform)

EE 2 %ax 1% x 16" mahogany (sidel

FF 1 Yax 1% x 22" mahogany {front)

GG 1 % x 182 = 22° lauan phywood [printer
platform]

HH 2 Yam1%sx 22" mabogany (side)

i 1 %ix1%x 17 mahogany (fronc)

iR 2 lax@Tex 17" lavan phywood (plgeon
hole storsge cabinet top and botwom)

KK 2 UpxBlexB s lauan plywond (side)

LL I Y% x B " x 16 %" lauan plywood

[horizontal divider)

iz % 3 % x B Tw” lavan plywood [vertical
divider)

14" full extension drawer alide (Grane
heanry-duty No. 33200

227 full mxtension drawer slide (Grant
heavy duty No. 33201

2  w-din. brass knob (No. TIAS04)

B 3" Chippendale pull (Mo, KCS5)

flip-wop hinga (Mo. FFTI

Ve -die, ®m 2" dowel pin

2" No 10 fh screw with wood piug
172" No. 10 fh scrow

4 1" No. B roundhead screw

%y No. B moundhead screw

ra

2 pr

1 pr.

Misc.: Carpenter's giue. Knobs, pulls and Wood-Gilo finish avallabbe from Conmantines, 2050 Easichester Hd., Bronoe NY. 10461, Flip-uop hinges are avallabbe from
Armor Products, Box 290, Deer Park. N.Y. 11728, “Edge-join boards into wide panel using dowel pins.
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saw. Cut the desk top (B) to the finished
length, but leave it about 1 in. wider
than necessary. Then, bevel the top's

dowel pins. Then, rout the rabbets and
dadoes in the desk sides, lid and top
with a %s-in. straight bit.

front edge to match the slanted desk

assembly. Next, cut the desk lid (K1) to
size and attach the lid ends (K2) with

Assembly
Bore pilot holes for No. 10 screws
through the dadoes and rabbets in the

HE"-DEEP
x 34
RABBET

0o 4 B8 12
—26-314" [BASE OVERALL
SIDE DETAIL

142" SIDE
CLEARANCE
[TYPICAL)

W

i 42-314" T
A i’ 4
ey e ::i_" —
1z 1 38 114" DEEP B 57 54
(__ } j _) L »* 34" s
3 RABBET -
g N PcAy | e 238"
13-1i4"
i | ES il : -
= [—19-3/4"
He" 38" +—3;32- GAP 4 B i 42 .
= . s 1-314"-
z P -[ | 1 DA o
DETAIL 1 & - = X ——
HINGE MORTISE 3 I516" —E “H L= » B
X B0 BETWEEN A~ |+ — - g J|
iy DADOES 1-7ia"
2
1iBx 314 % 5 -LONG [ H}_,g;_* .
STOPPED DADOES I - T T
{BOTH SIDES) f ——
FILE FOLDER A n}'ni f 23047 b—b3¢
SUPPORT ¥ =
5 e ane :W.F“*
516" -WIDE x 318" ,__|.—|-u N= L—.'g' I ITE
RABBET 207 Y 127 8T 4 0
|BASE OVERALL|——————
c_—, FRONT ELEVATION
= NOTES—

B

- GLUE STORAGE CABINET |
TO DESK SIDE AND TOP

CUT FINGERGRIP
WITH 1127 CORE-BOX

SEE HINGE MORTISE
DETAIL

2. 38"-DEEP= 112"
RABBET

3. 516 x 3i18"-DEEF
RABBET

4 3/B"-DEEPx 314"
RABBET

5. N2"-DEEPx 314"

RABBET
BOTTOMS

\
SIN&"-DEEP x 112" GROOWE
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sides and top. Then, counterbore s
Yz-in.-dia. wood plug holes for each
screw. Temporarily clamp the desk to-
gether and continue boring pilot holes
into the shelves and bottom. Now bore
screw-shank clearance holes.

Next, position the desk top with its

e— 14" —_)1 |-:— 15-3i8" —y.}
“x
_ s
MONITOR

beveled adge flush with the desk sides.
Mark the back edge whare it meats the
sides and then trim the top to the
finished width. Finally, rout a blind
rabbet in the top's back edge to receive
the desk back (I).

Disassemble the desk and rout the

Ty

PRINTER

e 16—

ur goal here was 10 gesign a
syslem—a center for doing
things—not just a piece of furniture for
storing computer gear. Unlike a furm-
ture designer in a factory who has to
create an average piece for the aver-
age person doing the average thing,
we all have a chance lo design some-
thing that fits us, doing what we do the
way we wanl to do it
The first step is to assemble every-
thing you infend to use when you work
with your computer, not just the com-
puter hardware itsell. This means
pencilz, papers, files, a dictionary,
instruction manuals, magnetic dis-
kettes or cassettes, a desk light, and
maybe pigeonholes for correspon-
dence—even a convenient place to
sel a cup of coffee. In making this list,
run through every step of an activity
just to make sure you remember all

ro

PROCESSOR =Y 2
Our furniture plece was specifically T——— |
to accommodate an ——
IBM PC. But the design basics
clmdhen.‘mplytﬂi
type of home computer i _-q_--‘_‘—_-_'_:—‘-'—-fi-.,_"‘-—-f-—__:
r:_h%
2 3 —— | N
e 20 —;1 & e—8 _.,| — —
3 &g : ——
KEYBOARD ®

hinge mortises in the main shelf using a
Yein. straight bit and a router jig, as
shown. Make the first cut to accommao-
date the hinge leaf. A second, deeper
cut is necessary to accept the hinge
knuckle. After routing the four hinge
mortises in the main shelf, transfar the

How To Design Your Own Computer Furniture

Armed with this list, imagine for a
moment that you can suspend every-
thing in space without any physical
support. Further, imagine that you
could move these things around at will
and they will stay in any position you
choose. Of course, doing such a thing
is impossible, but it can be simulated
by making 1 “breadboard” model, II's
not going to be pretly; it doesn't have to
be. It's just a full-scale rough model that
will help you refine your reguirements.

The first thing needed is the chair you
plan to use, because your computer
furniture must be developed around
your sealed dimensions. The standard
compressed height of the seat of a
char is about 17 in. However, this
dimension can vary as much as 1 inch
up or down. Pick a chair that's comiort-
able for you, preferably one with some
verical adjustment.

/

chair, begin to organize the items on
yiour list, The two most important ones—
the keyboard and monitor—come first.
The top of the keyboard should be
somewhere between 27 and 29 in. from
the floor. The table height, of course,
should be lower o allow for the height of
the keyboard itself, Establish the table
height by spanning a pair ol sawhorses
with a piece of Vs-in.-thick plywood or
other material that's sturdy.

Put the keyboard on this “table” and
sit down and try it If it's too low, slip
some blocks between the horses and
the table top and try again. Keep going
until you are comfortable. Remember,
the final height probably will be found
only after you spend a few hours work-
ing at tha keyboard

MNext, experiment with the monitor. A
good position for the top of the screen is
about 15° below your eye level and

the things you use when you do it. Once you are established in the about 20 in. away from your eyes. Use

POPULAR MECHANICS ® FEBRUARY 1585



mortise positions to the lid. Butt the
main shelf to the lid on a flat work
surface. Hold the two parts together
with masking tape. Then, transfer the
mortise positions to the lid using a
utility knife. Use these marks as guides
to rout the hinge mortises in the lid.

this only as a starting point.
Move the monitor up and
down, back and forth, and
side lo side using wood
blocks to support it.

MNow, it's time to look at
the other things that are
frequently used. As you've
been working with your
equipment, you've proba-
bly noticed that the most
used items end up close at
hand while those less im-
portant migrate ftarther
away. This is important,
¥ou may also have noticed

While the desk is disassembled, rout
the short stopped dadoes in the main
shelf and second shelf for installing the
lid support dividers (F). Finish sand the
interior surfaces of all the parts.

Reassemble the desk using glue and
screws. First, attach the three shelves to

The Basics Of Ergonomic Design

F—— 18%-26° — _ﬂ
VIEWING DISTANCE

one desk side, then screw the second
side in place. Attach the desk bottom
and then the top. Now glue "Y=in.-dia.
mahogany plugs in place to conceal the
screwheads. When the glue dries, belt-
sand the plugs flush.

Glue the support lid dividers (F) into

sions, noting the height of
each, the depth relative to
a vertical plane—lo corre-
spond to a house wall—
and the width of each in-
cluding the space between
components.

If you are not familiar with
drafting, draw these on
graph paper using the grid
fo maintain proper scale.
Do not draw any of the
breadboard model parts,
just the computer system.
You'l need a plan (top

thal the processor—in our
case—and lhe printer are
really only used at the be-
ginning and end of a job,
while certain  manuals
seem o be open lo one
page or another almos! all
the time.

Mow begin exploiting the
unoccupied space above

view), a front elevation
(front view) and a side ele-
vation, Make these draw-
ings fairly large—a good
scale is Y. in. equals 1 in.

Armed with these draw-
ings, you are now ready to
proceed with the design.
The actual style of the furni-
ture piece you choose will
depend on your taste, your

and on both sides of the
table to accommodate
these things. If you sit atthe
keyboard and extend your
arms, you can define the
space that's available.
Nothing you use often
should be any more than
an arm's reach away. The
processor, for instance,
can go just about any-
where. It can even be
aligned vertically on its side—Jjust be
sure you don't abstruct any ventilation
ports. Of course the most popular items
should be the easiest to reach, while
progressively less important items
should move farther from the center.

Again use boxes and blocks of wood
and plywood to support these items.
The object is 1o gradually bring every-
thing you need within reach so the
furniture works for you.

As you utilize the storage potential,
clutter on the table surface will diminish,
as will the minimum table space you
need to get everything done. This pro-
cess won't happen in one night, but will
evolve with every hour you use your
equipment. And, because you have nol
invested a great deal of craftsmanship
in this model, you won't be bashiul
aboul changing il

The next component to consider is
the printer. It's position depends on

POPULAR MECHANICS » FEBRUARY 1985

The dimersions

be caused
formulated for the average

4"
V> LEG ROOM

and

what you intend to do with it. For in-
stance, if you plan mostly word pro-
cessing, you will probably be using
single sheets of paper and inserting
them manually, If you are using continu-
ous-feed paper, you'll need allowance
for new paper supply and a place to
collect the paper afterit's printed. Either
way, you want lo avoid putting the
whole systermn into a restrictive cubby
hole where it's difficult to operate,

Once again, try the printer in a8 num-
ber of different positions, then use it for
a few days. Watch yourself and make
noles as you go, then make changes
until you are comfortable with what you
have developed.

After the systemn has evolved for all
the components and related items, it's
time to move to the actual design. The
first step is to measure the position of all
the items supported by your bread-
board model. Do this in three dimen-

on this drawing should be used as a

starting point when you design your own computer furniture.
were formulated to reduce
prolonged use of this equipment. They were also
mnﬂ. , howewer, you are taller or

thorter than average, you Id feel free to make adjustments
that better suit your own needs. Also, plan on using an
adjustable chalr because a comfortable seating position should
be the first requirement for any good desk design.

strain that

home furnishings, your
budget and your ability as
a cabinetmaker. You will
also be limited by the
space available inthe room
where you plan to use the
piece. Other compromises
are also inevitable. You will
discover immediately that
certain kinds of furniture do
rnot lend themselves to be-
ing used for a home com-
puter setup. They are too low, too
shallow or too narrow,

To begin your furniture design,
overlay the component drawings with
a piece of tracing paper and draw
your wvarious furniture options—in
scale—onto 1. t's a good idea fto
establish a fioor line on both the com-
ponent drawings and the tracing pa-
par, so the two will be easier to align.
As you refine the furniture drawings,
slide them over the companent draw-
ings to check for various fits.

You will find yourself pushing and
pulling the components around, dis-
covering what looks greal from the
front doesn't fit from the side at all, or
vice versa. You will have to decide
issue by issue whether the computer's
function will be compromised to ac-
commodate the furniture, or the other
way around.

—Arthur T. Sempliner and S.W
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Mount the hinges with the lid
extended lid supports. Place 3/32

the stopped dadoes. Cover the divider
ends with Y/s-in.-thick mahogany edge-
band. Position the stiffener (E) between
the dividers to prevent the main shelf
from sagging under the weight of the
computer. Install the stiffener separate-
ly. or nailed to the dividers, as shown.
Dirive a few finishing nails through the
main shelf to hold the stiffener in place.
MNext, install the two slide-out lid
supports (J1). Veneer the supports’ top
and bottom edges in maple (J2) to help
them slide easier. Then, mount the lid
hinges (RR) with the lid placed across
the extended lid supports. Insert 3/32-
in. spacers between the main shelf and
the lid. Now paosition the hinges in the
mortises, bore screw pilot holes and
install the hinge-mounting scraws.
Next, cut the base members on a
band saw. Attach the cleats (O,F) and
comer blocks (Q) and assemble the
base. Ease the edges of the desk with a
router and a Y+-in. rounding-over bit.
Now you should rout the fingergrip in

112
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on the

-thick
spacers between the main sheilf and the lid.
Bore pliot holes for the mounting screws,

i

Since pencll lines on mahogany are difficult
to see, make of the shaped
base members. . the two base sides are

the lid's top inside edge using a Ye-in.
core-box bit.

Drawer construction

The desk houses two working draw-
ers: a utility drawer, second from the
top, and the bottom file drawer. Note
that the file drawer's face (X) is divided
to simulate two shallower drawers. The
upper-most drawer face (R) is a false
drawer that conceals the stiffener (E)
and dividers (F). First, build the two
drawers, as shown, from lauan mahog-
any plywood. Since the utility drawer
operates without drawer slide hard-
ware, cut the back (U) /2 in. higher than
the sides. This prevents the drawser
from tipping down when its's opened.

Next, make the drawer faces from */s-
in. mahogany. Cut a V/&in.-wide groove
in the file drawer face (X) with a dado
blade on a table saw or with a router.
Mount the drawer slides to the bottom
of the file drawer and then screw the
slide to the desk bottom. Install the

utility drawer between the second and
third shelf. Now install the faces.
First, drive two 1-in. finishing nails
through the drawer fronts from the
inside so that the points project about e
in. Next, hold the drawer face against
the drawer and have a helper push on
the back of the drawer until the nail
points indent the face. Now install the
drawer face with glue and nails using
the nail-point marks as guides. Install
the false drawer face (R) after the desk
is finished using glue only. Glue a
mahogany filler strip (H) to the under-
side of the main shelf front (C2) to close
the space above the false drawer face.
MNext, build the sliding platforms
(DD,GG) from *sin. mahogany ply-
wood. Attach the drawer slides to the
platform first, then to the main shelf.
Construct the pigeonhole storage com-
partment separately, then glue it in
place. Finally, cut the desk back (I}. Cut
out a section of the back to feed wires
through and install the computer. M
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Get into your own business with NRI

aishome training in Air Conditioning,

Refrigeration and Heating,

Now NRI's home study
course in
Air Conditioning,
Refrigeration and
Heating includes
training in heat pumps
and solar energy
systems.

Prepare yourself for a whole
new career in one of the fastest
growing fields around. As energy
needs continue to grow and
energy sources become scarcer,

the demand for skilled technicians g by - '

will soar. NRI can get you started
in this opportunity area, and vou
learn at home in your spare time,
tailoring your training to your
need with a choice of NRI's Basic
or Master Courses.
Includes
Professional Tools
Either way, vou'll get plenty
of practical training, along with
the tools vou need for leamning now,
eaming later. In NRI's Master Course,
you get a high-quality system analyzer
to help vou troubleshoot and check
out refrigeration and air conditioning
equipment...a leak detector that spots
escaping refrigerant. ..tubing and

joint tools for connecting and replacing
tubing. ..and one of the most important
pieces of equipment you can have, a top-
quality vacuum pump for evacuating
air and contaminants. It's a profes-
sional’s “must,” saving time, trouble,
and callbacks.

You also get NRI's exclusive
demonstration units

...special kits that
teach you the prin- ! ”, "um scHooLs
ciples of electrical s

circuitry, controls
and temperature
sensing units, tub-
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Optional
Postgraduate Training
at York Institute
Graduates of the Master
Course are eligible for a concen-
tratéd week of resident training
at the famous York Institute at
no extra charge for tuition or
training materials. Here, you'll
work on advanced industrial
" equipment under the guidance
of expert instructors. Only NRI
includes this opportunity.
Send for Free Catalog,
No Salesman
Will Call
Send the coupon today for NRI's
free catalog showing all the equipment
and describing the complete course.
Over a million students have trained at
home the NRI way You can, too. If
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NRI Schools, 3939 Wisconsin Ave.,
Washington, D.C. 20016.
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COLD WEATHER CAMPING
{Continued from page 86)

by boat or cance. And wilderness outfit-
ters like Jonas, who lend or rent sleep-
ing bags to their paying guests on back-
country trips, prefer polyester bags
because they are easier and safer to
wash than down bags.

In recent years, many top sleeping
bag makers have begun sewing down
bags with exterior shells of nylon
backed with a Gore-Tex laminate. Gore-
Tex is the brand name for a thin film of
expanded polytetrafluroethylene (Tef-
lon) glued to a fabric to make it water-
proof. Because the film has been me-
chanically stretched o creata
microscopic pores, water vapor can
pass through it if driven by osmotic
pressure. That is, if the air is more
humid on one side of the laminated
fabric than on the other, water vapor
will pass through the damp side to the
dry side. Water won't pass through
because the pores in Gore-Tex fabric
are too small. Gore-Tex fabrics also are
impervious to wind. Gore-Tex nylon
fabric is used to protect down insulation
from both snowmelt and wind chill, A
Gore-Tex shell can add about $80 to the
cost of a bag. But when combined with
two pounds of good goose down, the
bag can be used comfortably in as low
as 20° below zero temperatures—aven
without a tent.

You can't simply drop your sleeping
bag on the snow and crawl into it, even
if it does have a waterproof shall. If you
do, the insulation under you will be
pressed out flat, and body heat will be
lost.

Like all backpackers, winter campers
carry a foam pad, usually of Ensolite, for
ground insulation. Jonas introduced us
to a better product, a self-inflating air
mattress called a Thermarest. The
Tharmarast contains a lightweight net-
work of springy plastic fibers. When
you open the rolled mattress flat and
open its air valve, the fibers force the
walls of the air mattress apart, inflating
it. A couple of extra breaths into the air
valve provides enough pressure for
comfortable sleeping. In the morning,
the air valve can be opened to let the air
escape as the mattress is rolled back up
for stowing. Then the valve is closed
again so the pad won't reinflate while
you travel.

Tents and snowcaves

On this trip, we carried no tents.
Instead, each of us brought along a
lightweight collapsible snow shovel in
order wo dig snow caves each evening.
The Life-Link shovel uses a blade of
Lexan polycarbonate, with a break-
down aluminum handle. It stows easily
on top of a rucksack or in its own fanny
pack.
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Cutaway of mummy-type sleeping bag shows construction details for a sub-zero rating.

A snow cave is simply a wunnel dug
into the lee side of a stable drift. In a
properly built snow cave, you're pro-
tected from the wind and, with several
snoring campers cozily arranged on the
sleeping shelf, the temperature in the
cave may never drop below 25°. During
dinner one night, with several candles
lit and the stove roaring under the soup,
we measured the air temperature in our
cave at a comfy 45°. Naturally, some
water dripped off our walls, but as soon
as the stove went out it froze into a
hard, protective skin of ice.

The terrain and snow conditions are
not always right for snow-caving. Most
expeditions do carry winter tenmts.
Mountaineering tents are generally
dome shaped, for several reasons. First,
they are asrcdynamic, and a few mod-
els have actually stood up to 120 mph
winds.

Second, they provide more internal
room for the weight carried than a
traditional A-frame or pyramid tent,
with less surface area to radiate heat.

Snow cave, dug into the lee side
of a stable drift, should be
lald out as shown here,

BRIDGE ENTRAMNCE WITH
SKIS. COWVER TARF
EDMGES 'WATH SMOAWL

Ll
TIE CANDLE LANTERN
FROM SKEI BINDING

CODKIMNG SHELF

Igloos are dome-shaped for the same
reasons. Winter campers require more
space inside their tents than summer
campers because they need their packs
indoors and space to cook. Typically,
two winter campers will use a three-
person tent. It should be equipped with
& zippered cook hole‘'waste hole so you
don't have to prepare dinner directly on
the nylon floor.

Most high-quality tents are of dou-
ble-wall construction, with an uncoated
nylon canopy and a waterproof, wind-
proof coated fly to protect it. A few
inches separate the two layers to pro-
vide a little insulation and allow the
meisture passing through the inner
wall to circulate out. A number of tent
makers now offer single-wall tents
made of Gore-Tex laminate. They are
light, windproof and efficent. But, in
many states that require tent fabrics to
be treated with a flame-retardant
chemical, Gore-Tex tents can't be sold.
The Gore-Tex laminate is not flamma-

Please turm to 116)
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No matter how good a driver you are, a
clap of thunder, a darkening sky ora
threatening weather forecast can be quite
unsettling...unless, of course, you're
driving an American Eagle.

With the simple flick of a switch, Eagle
gives you the confidence of 4-wheel drive.
J_‘ ;r‘uu can we;;'r sh“‘i-nn-the-ﬂy. a

eature you'll really appreciate
“ﬁ—I when faced with a sudden show-
1F er, blizzard or stretch of bad

The 2-wheel /4-wheel drive American Eagle

AVAILABLE FOR PURCHASE OR LEASE AT PARTCIPATING AMC DEALERS

When the weather gives you reason to worry,
Eagle gives you good reason not to.

road. No wonder the Mational Ski Patrol
has chosen Eagle as its Official Vehicle.

Of course, confidence isn't the only lux-
ury you'll enjoy in an Eagle. With features
like power steering, power windows and
door locks, plush carpeting and reclining
seats of genuine leather, Eagle seats five
in total luxury.

The American Eagle. It's the luxury
wagon that takes much of the
waorry out of bad weather driving.

SAFETY BELTS SAVE LIVES
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COLD WEATHER CAMPING
{Continued from page 114}

ble itself. But, since it reinforces the
nylon, it prevents the nylon from heat-
shrinking away from a flame—a normal
part of the flameproof quality of nylon.

Cookstoves

Cooking is a critical issue in a tent or
snow cave. Every snow camper needs a
hot meal a couple of times a day, and
the stove also is used to melt snow for
water. Nylon fabrics have a low melting
point, s0 it's important o keep your
ministove away from the tent wall and
away from sleeping bags. The stove
should rest on its own small pad of
Ensolite, to keep from melting through
the snow and out of sight. In snow caves
and tents alike, it's necessary to provide
some ventilation when a gasoline stove
is burning. The stove produces carbon
monoxide. Sealing in the gas can be
fatal. Coleman, Optimus and Swvea
white-gas ministoves are the most com-
mon choices for winter camping. By the
way, propane gas cartridges often
won't produce enough pressure at be-
low-freezing temperatures to keep the
fuel feeding.

Clothing and footwear

On the mowve, the same rules apply.
Stay dry and protect yourself from the
wind. Staying dry does not mean over-
dressing. Jonas made us stop to take off
clothing whenever a stiff climb threat-
ened to soak our insulation with sweat,
Most climbers and mountaineers dress
in layers to permit fine adjustment of
insulation to the work being done. Naoxt
to the skin is a thin knit suit of polypro-
pylene, a hydrophobic fiber which will
wick perspiration away from the skin.

Then, there's a layer of polyester or
acrylic pile or bunting, which absorbs a
fair amount of moisture and retains its
insulating value—it was first popular-
ized by North Atlantic fishermen who
valued their foul-weather gear. In bitter
cold, a goose down parka or vest can go
over the pile jacket and pants. The outer
garment is typically of Gore-Tex lami-
nate, windproof and waterproof.

Traditionally, boots for outdoor use
have been of leather. Mountaineers use
double boots, with a leather shell and
insulated wool felt innerboot. On this
trip, we used heavy leather cross-coun-
try ski boots, covered with waterproof

| nylon knee-high gaiters.

In recent years, several boot makers
have imtroduced mountaineering boots
with outer shells of hard nylon plastic,
much more rigid than leather but also
impervious to water. Some leather
boots now keep water out with a layer
of Gore-Tex film built like a seamless
sock, laminated to the inside of the
leathar shell. PM
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TOUR DE FORCE
(Comtinued from page 97}

front/rear track. It's totally refurbished,
yet contains the original Chrysler run-
ning gear, including Hartford friction
shock absorbers and leather-bound
semi-elliptical springs. The 19-in. wire
whesls were specially made in England
and mount 650 six-ply tires.

A rebuilt ‘63 Lincoln VB with 430 cu.
in. and a smooth-shifting Ford automat-

ic transmission have been mated to the

vintage Chrysler frame.

Mahogany body

To build the body in true coachbuild-
ing fashion, Kinney first steamed and
hand-bent a “buck” frame of hickory.
Then, an aluminum skin was laid over
the hickory to provide anchor points for
the rivets. Finally, the body of Hondu-
ran mahogany began to take shape.

Kinney built his own steam cabinet to
facilitate the laminating and bending of
the hickory and mahogany. The mahog-
any planks were chosen carefully, and
some pieces run from grille to boat tail.
To match the pieces and the grain,
Kinney prepared a numbered grid and
labelled the pieces.

Each piece was steamed and hand-fit
to the body. When it was ready—and
right—it was pop-riveted in position
and allowed to cure. After curing, every
pop-rivet was drilled out. The mahoga-
ny was sanded and an epoxy finish was
applied to both sides. Then it was re-
riveted into position for further curing.
Once this was done, and every piece
was examined for a perfect fit, Kinney
drilled out the rivets, countersunk the
holes, and reattached the mahogany
with brass rivets—over 5,000 of them.

Two years to build

Its that kind of persistence and atten-
tion to detail that separates the Phar-
jance from other cars. It is also one of
the reasons it took two years to build.

Huntsinger and Kinney believe this
first effort is a resounding success and
confirms their initial belief that a very
special and one-of-a-kind car using the
best Old- and New-World craftsman-
ship can be a viable proposition.

Calling themselves “Old-World
coachbuilders for hire,” Camelot will
build one new car a year, each a differ-
ent design, and every one presented in
a collector's environment—at a muse-
um or art gallery, for example.

Huntsinger will put no definite price
on the Phariance, or on the cars to
follow, but the best guesstimate runs
well into six figures.

“You wouldn't set a dollar value on a
Rembrandt,” says Huntsinger, “be-
cause the value is determined by the
appreciation of the purchaser. That is
how I want the Phariance sold.” PM

FOPULAR MECHANICS ® FEBRUARY 985

12 AN HOUR

YOU CAN EARN UP TO THAT AMOUNT
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SHARPENING BUSINESS
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and at a big profit for YOU. You can become Sharp-
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byisls. And, you can start this Money-Making
business for less than 350

FREE BOOK felis how to start your own
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$100,00 a day
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miade over $100.00 a day

Wlliam J. Machell
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54,000 a Year
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now grossing about §4.000 a year part
time. and hoge to expand shortly. Now
doing work for the State of New York,

Carrier Corp., and General Motors.
Lawrance Semnzen
E. Syratuse, New York 13957

Wanted to Retire
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but was afraid to quit my salaried job_ |
had never used this type of equipment,
but the Sharp-All was real easy to leam. |
sharpened 30 blades my first week —
without advertising at all. Now, for the
first time in my life, | can say that | am
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USING THE JOINTER
(Continuved from page 103)

on the rear table just beyond the cutter-
head. Then slowly lower the board onto
the front table and advance it past the
cutterhead.

When tapering long workpieces,
there are two options: add an extension
table to the jointer or use the following
procedura. First, divide the board into
equal parts. Make each part slightly
shorter than the front table. For exam-
ple, if the front table is 13 in. long,
divide a 24-in.-long board in two. Then,
divide the desired taper into the same
number of parts. In this example, to
obtain a "/s+-in. taper, set the depth of cut
to /s in. and make two passes.

Make the first pass with the division
line positioned over the cutterhead
Lower the board and advance it past the
cutterhead. Next, place the workpiece
front end on the rear table just beyond
the cutterhead. Lower the board and
make a full-length pass. The resulting
taper will equal '/a in.

The jointer also is the best tool for
cutting end tapers. First. mark the
workpiece where the taper is to begin.
Rest the workpiece end on the front
table with the starting line of the taper
directly above the knives. Then, clamp a
stop block to the fence against the end
of the workpiece.

Now, while holding the workpiece at
this angle, position a support wood
block under it. Attach the support block
to the workpiece with brads. Turn on
the jointer, butt the workpiece end
against the stop block and pull it over
the cutterhead. Reposition the support
block and repeat the procedure for the

remaining sides.
Tenoning on a jointer is accom-

Cutting round tenons is handied easily with
the aid of an L-shaped Jig. Clamp the jig to
rabbeting ledge. Push the work into the
spinning knives and rotate clockwise.

plished with the aid of a push block.
Assemble the simple block using glue
only, as illustrated. Adjust the jointer
fence to determine the tenon length.
Advance the workpiece past the cutter-
head with the push block firmly against
the fence. To prevent splintering the
workpiece rear edge, first establish the
tenon shoulders by sawing a kerf on a
radial-arm or table saw.

Round tenons are made easily with
the aid of an L-shaped block. Clamp the
block, as shown, to the rabbeting ledge
so that the workpiece will engage the
knives on the downward rotation.

Tapering-in-the-round is a quick way
to produce round, tapered furniture
legs. Build the sliding jig, as illustrated,
to accommodate the workpiece.

With the fence tilted 45°, shape the
workpiece into an octagon. Then,
mount the workpiece in the jig. Note
that the locations of the pins that hold
the stock determine the degree of taper.
Position the rear pin lower to form the
narrower, tapersd leg end. Place the
waorkpiece front énd on the rear table
just beyond the cutterhead. Then, lower
the workpiece and make a full-length

ROUND TENON JIG

L2 x 4114 x
12° FINE

ASSEMBLE USING NAILS AND GLUE |
|

pass on the jointer. Rotate the work
slightly and repeat the procedure. After
a full revolution, increase the depth of
cut to reduce the taper more. ™

SOURCE LIST

Comtact the following jeinter manufacturers and sup-

pliers for specific information.

B Advantage Machinery Co. Inc. 40 Whites Path,
South Yarmmouth, Mass, 02664

B Black & Descker, Box F, 626 Hanover Pike, Hamp-
stead, Md. 21074; combination planerthicknesser

B Conover Woodcralt Specialties, 18125 Madison
Rd.. Parkman, Clhbo 44080

W Daha Machinery Corp., 400 North Lexington Awe.,
Fittsburgh, Pa. 15208

® Foley-Balsaw Co., 85017 Field Building, Kansas
Ciry. Mo. 64111

® Hiachi Power Tools. 4487-F Park Dr., Norcross,
Ga., 30083; planarjointer

B Inca, Garrett Wade Co., 161 Awve, of the Americas,
New York, N.Y. 10013

B Makita, Donna Robichaud, 12050 Eas Alondra
Blvd., Cerritoa, Calif. 80701 ; planesjointer

B Powermatic, Morrison Rd.. McMinnville, Tenn
ariio

® R.B. Indusiies, Box 108, Pleasant Hill, Mo. B080;
jointer attachment for & planer

B RAyobd. 1158 Tower La, Benzenville, Il 60106;
planerjointar

B Sears. Rosbuck and Co., Sears Tower, Depr 703-
PM, Chicago, [I. G0684

B Shopsmith, 6640 Poe Ave., Dayton, Ohdo 45414;
jointer oparates off the Shopsmith Mark V

B Wolfcrafi, 1107 Lunt Ave., Schaumbiurg, I, 60183

B Woodmaster Tools, 2008 Oak St Kansas City, Mo.
B4 108; jointer attachmant for Woodmaster planer

B Woodworks International Inc.. 2001 West Main 51
Suite 140, Stamford, Ct. 06902
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Know your car inside and out.
Your car can run better, last longer and get better gas mileage.

.o keep it nan-
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Know how o fix it . . . o buoe .,

it mnoT i'ﬂ!lhﬂlﬂ!'m bk iy magor repakr

TOTAL SERVICE MANUALS are digesés ol olficial
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SNOW: MAKING IT AND BREAKING IT

{(Continued from page 93)

which a brittle layer of snow sits be-
neath a wetter outer layer. A weak
surface in the snow—where two layers
don't bond together well—can start
cracking under the weight of the outer
surface,

When the ground is much warmer
than the surface air, the snow closest to
the ground becomes “‘depthoar,” a type
of snow that looks like hoar frost and
cracks easily.

Avalanche guessing game

As a crack radiates outward, the
bond between the outer layer and
ground layer of snow is broken and the
cracking undersurface begins o slip.
Now an avalanche is in progress. The
depthoar can build up over a period of
days. but without sophisticated sonar
equipment experts are nreally only
guessing at the makeup of the snow on

Eskimos build their igloos in areas
where the snow is packed just loose
enough to make a footprint, but not so
loose that it blows away in a high wind.
After construction, an igloo can house
three (o six people in temperatures
ranging up to BO°F.

Why doesn't the igloo melh from the
inside heat?

Why doesn't it fall in the face of
strong arctic winds?

The igloo walls do melt, but very
slowly. Heat absorbed in surface water
droplets moves swiftly out through the
igloo’'s snow-brick construction to the
colder air outside. As the melted water
trickles down the igleo’s inside wall, it
refreezes

Eventually, the igloo is glazed over
inside. Some igloos are lined with ani-
mal skins placed along the walls and
floors. The insulation keeps heat flow-
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In California’s Squaw Valley, Jim
Motz and crews of up to 24 ski patrol
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ing out very slowly so that the igloo
stays warm and the walls melt at an
imperceptible rate.
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tional avalanche sites. If the conditions
suggest a snow slide, he places a 2-
pound dynamite charge inside a hole in
the mountain and uses no more than 45
seconds to take cover. The blast starts a
mini avalanche that clears the heavy
pack away from the depthoar before the
snow ever amounts to full avalanche
conditions,

"The stiff snow that makes up the
depthoar might be good packing mate-
rial for igloo building,” Sommerfeld
says, "but it is a disaster sitting on the
side of a mountain.”

Secrets of the igloo

While physical scientists are working
on the snow question in labs and on
mountainsides, anthropologists are
adding a new dimension to our knowl-
edge of snow by studying Eskimo ig-
loos,

Despite the fact that the snow the
Eskimos use in many ways resembles
depthoar, it still has great construction
properties in arctic climates.

Texture of the snow

The biggest reason why an igloo
stands up to structural challenges is the
texture of the snow from which it is
made. Unlike the depthoar of ava-
lanches, igloo snow is exposed to air
directly. Chilly winds harden and
strengthen the material,

A typical igloo is roughly 10 feet in
diameter. [t is built of several courses of
well-packed blocks each 2 feet long, a
foot high and 6 inches thick. The bottom
surface of each block tiks slightly in-
ward when set into position. The an-
gling of the bricks gets steeper with
each course until the dome is complete.
Many Eskimos even add a window to
their igloos, a section of frozen lake
water.

In many ways. we are rapidly solving
long-shrouded mysteries of both the
making and breaking of snow. This
form of precipitation may be a nuisance
to drivers, and a plaything to children,
but to science, snow is a key that is
about to unlock many doors. ™

Supercooled water freezes at (empera-
tures balow 32° F. If the water is free of
particles and is froren gradually, it can get
down to below freezing temperatures be-
fore turmning to ice. When it does freezs,
supercooled water turns hard in the blink
of an eye. To perform a supercooled water
experiment you'll need a botile of distilled
water, a sterile test tube (available at most
pharmacies), a mixing bowl, ice, table sak
and water. Fill the bowl about one-third
with tap water and put in enough ics cubes
to bring the water line just above halfway.
Liberally sprinkle salt over the ice cubes

Make Your Own Snow Crystals

and let stand a minute, With rubber-gloved
hands, open the sterile tube and the dis-
tilled water. Pour in the water 1o the top of
the tube and seal it. Very gently place the
water tube inside the bowl with the top
sticking out of the ice water. Insert the
thermometer next to the test tibs. Whan
the temperature falls 1o 18° F., tap the test
tube gently. Before you remove your fin-
ger, the water in the tube will turn to ioce,
and the cork should gently pop off the
tube, Do this experimeant and you'll have
duplicated the formation of a supercooled
snow crystal. —D.E.
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In fact, there are thousands of
electric vehicles out there right
now—taking their satisfied owners to
the store—the library—the park—
even just around the house and yard
and off to visit friends.

They use no gas or oil, go up to 20
miles on a single 10¢ battery charge,
and recharge overnight just by plug-
ging into any household electric
outlet.

Meet CYCLE CHAIR
and LITTLE RASCAL

These peppy little three-wheelers
go up to 12mph, and are as much
fun to ride as a Moped, but far safer.
The wide rear wheelbase makes
them virtually untippable. At the
same time, having all the weight over
the rear axle gives them excellent
function on slopes, hills—even off-
the-road surfaces like grass, sand,
gravel or carpet.

Both the Rascal and the
CycleChair have lightweight alumi-
num frames which are guaranteed
for life, solid-state controls and mod-
ular design, which makes them easy
to transport in the trunk of your car.

Ride ‘em Indoors or Out!

No garage? Never mind! You can
ride your Cycle Chair or Little Rascal
right into the house. They're great for
gardening or doing lawn chores.

Going shopping? You won't have
to worry about looking for a parking
space. Ride your Cycle Chair or Lit-
tle Rascal right into the mall and

GREAT NEW TRANSPORTATION IDEA

INDOOR/OUTDOOR

Electric Car(t)

Who says safe, quiet, electric-powered
personal transportation is a dream for the

future?

That dream is now—thanks to modern
engineering —and ELECTRIC MOBILITY.

through the stores! Only 21" to 28"
wide, it goes up and down the aisles
with ease to let you shop in motorized
comfort,

Time to carry the bundles home—
just load them into the big front and
rear cargo baskets and wheel on
home in style.

No License Needed

Even if you've never learned to
drive, you can operate one of these
three-wheelers. And no drivers
license is needed.

In fact, they're so easy to ride, even
a child can do it. All the controls are
right on the handlebar, so one hand
is all it takes to speed up, slow down,
stop, back up or make a turn.

A Variety of Sizes
And Options Available
Both Cycle Chair and Little Rascal

are available in short or long frame
models, with and without such de-
luxe accessories as a locking stor-
age box, electric horn, rear view

BETHEN)

#1 Mobility Plaza, Sewell, NJ 08080

much lun=ihay ars 10 operale!

Mame

Electric Mobility Corporation, Dept. 1271

mirror, padded armrests and surrey
top.

Standard features include pneu-
matic tires, variable speed control,
built-in battery chargers, rear differ-
ential drive, padded swivel seat, on-
oft switch with key, sealed beam
headlight, heavy duty front drum
brake and more.

Call Toll-Free
1-800-662-4548
for Complete Details

Of course, with a 20-mile range,
these vehicles won't replace the fam-
ily car.

But for safe, reliable transportation
around your neighborhood or town
—with no gas to pump, no oil to
change, no waiting for buses or help-
ful friends, they simply can’t be beat!

So don't wait for the future to arrive
. . . because it's already here! Mail
the coupon below or call our toll-free
number 1-800-662-4548 and arrange
to test drive a brand-new Cycle Chair
or Little Rascal today!

— e ——— — —

|
I
[
[
|

SEMD ME complete infarmation on the electric.powersd CYCLE CHAIR and LITTLE RASCAL so |
| can stop pumping gas, changing oil, and using a big, overpowered car for shor trips around town, |

CALL ME to arrange a test drive at my convenience so | can see for mysell how easy—and how |

Addrass,

Ciry

— S ———

Phone____

State Zip.

| Mail this coupon today or CALL TOLL FREE 1-800-662-4548




WOODWORKERS
CATALOG '

SEE 116 pages of hard-io-find
products to build, restore, refinish
anything of wood! Choose from 14
Fine b s, 19 veneers, TG
inlays. Cabinel & furn. hrdu-ite
Prro finishes. L Jphd_
& rable begs. 3 m-uﬂlqs l'. !l'l' Lamp parts.
Carving tools. Specialty tools, shop equipment, 100°s
plins, hiw-to books, 2,000 F'ﬂdne %1 lor
Catabog now. Get IHNIUBLE your money back!
COMNSTANTINE k<. 1512
151 Fastchester Road, Brony, N, 10461

Here's 51 for 116-page Woadworkers Catalog
DOUBLE Your money Back!

Get 52 Mail coupon now for dollar
Bhﬂ“ CI'I.I;I'I.IH. We include %2 re-
fund Certificate good on
Ist catalog order!
M

Address
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Doric Mantle Clock

Yintage 1880

A unigua clock with
malching ring draw-
ef base (oplional).
The Doric Mantle
assembles easily.

It is carefully cut
from solid oak.
First-time builders
should reguire no
mora than 4 10 5
hours. Solid brass
key-wound, 8-day
movement strikes
the 4 hr., counts
the hr. Move-
ment eligible
for Litetime
Guaranhss.

SOLID OAK

KIT WITH MOVEMENT %129
Ring drawer base kit 19.95

Kit contains: »Solid cak parts *Dial, hands &
pendulum *Pre-assembled door *Brass hardware
wSilk screened glass.

Write for FREE color catalog of grandfather,
wall & mantel clocks. Credit card ordars call
TOLL-FREE 1-800-321-1089.

Create a family heirloom

VIKING =

CLOCK COMPANY MMI"I'-‘I

Phone 205/943-5081, Box 480
Dept. PMDO25, Foley, Alabama 36536
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In to develop the muscles that they need maost to perform efficiently during pit stops.

Howard Hurd tuuamnedrmpa:t
wrench's output on his portable dyno.

f you want to be fast on the tre
l changes in NASCAR circles, you'll
have to get to know Mr. Howard Hurd.
As the traveling representative of Inger
soll-Rand Co.;, Mr. Hurd {the only proper
form of address) is the dean of high-
performance impact wrench science

This T2-year-old grandfather of 11
started in the business by building a hot-
ol tire wrench for the famous Wood
Brothers team back in the early 1960s.
That was all the advenising he needed

Mr. Hurd modifies the wrenches by
enlarging the airflow passages in the air
mator. When he's done, the tool will spin
30,000 rpm and generate 600 f-1b. of
torque. He speclfies compressed nitro-
gen for power to eliminate the moisture
problems of reqular compressed air, and
he's also responsible for Lthe quick-lifting
hydraulic jacks most teams use. Mr
Hurd is one of those background figures
you rarely hear about, but without his
innovations the pit stops would certainly

go a lot slower —N . S.M,

this weekend). Realizing that seconds
saved in the pits were every bit as
valuable as cutting lap times on the
track, the crew underwent a motion-
study analysis last winter by a team of
sports researchers that also helps
Olympic athletes hone their styles,

After the pit stops were filmed with
high-speed cameras, the Olympic
Sports Medicine team assembled a
frame by frame reconstruction for
study. At this pace it was easier 10 spot
ways to trim tenths of seconds by
eliminating wasted motion. Some jobs
had room for major improvement. For
example, the tire carrier now leaps over
the jack to deliver the fresh rear rubber,
and the jack man lifts the front tire into
place while the tire man pushes the old
ene out of the way. Times are improved
and far more consistent.

The study didnt stop there, though.
The Hayes crew strives 10 excel, so the
members underwent rigorous testing to
determine endurance, strength and
heart rate. Led by Dr. Charles Dillman,
the consultants developed exercises for
each man and an eight-station gymnasi-
um was installed in the North Carolina
shop.

Why stop there? The sports physi-
cians also got the crew onto a proper
diet appropriate for their short bursts of
work. Their high fat, low carbohydrate
diet was converted to a healthier regi-
men of fruits, salads and vegetables.
Juices replaced soda, and sweels are
nearly absent from the race-day pit
area. The first sign of real results has
been better showings in the Ingersoll-
Rand Tools Pit Crew Championship
contests, run at 10 of the NASCAR
races through the season. Salt intake
has also been cut down, and warm-up

{Please tum o page 124)
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In just a few hours you can build
a collector’s miniature masterpiece.

Few crafts are as satisfying to a man
as working with wood. The beauty of
the hardwood grain...the perfect smooth-
ness from hand sanding...the gleam of
the varnish finish —these are the pleas-
ures you experience when you build our
extraordinary museum quality miniature
furniture kits.

The standard of excellence — L)
for expert miniaturists =

As you assemble each kit, see how the
drawers fit precisely and slide .
smoothly ... how the doors
swing easily on their hinges
and how the solid brass fit-
tings add that professional
touch. We precision scale each
kit to 1/12 of the full size
original (the scale most used
by knowledgeable miniatur-
ists). We only use furniture-
quality hardwood, never
veneers or plastic. And each
kit comes with a layout sheet
and easy-to-follow instructions.

Begin your crafting adventure with
our miniature reproduction of the William
and Mary clock for only $1, when you
become a trial member of The House of
Miniatures Collectors Society.

As a trial member, you will have the
opportunity to purchase, if you wish,
other museum quality miniature kits.
However, you are not obligated to buy
any additional kits—ever!

Remember, this William and Mary

Start with this
- museum q (ll.lalltY

_ William and Ma
=== Clock Kit for $l*

with mo further obligation

ACIock measures 7Y inches tall. Door opens (o reveal

C]C!:k iS availahle fﬂr $1 h’}? mall U['i]:'i_. the salid bass clock weights and pendulum! Kil has
With no fﬂﬂhﬁf abhga!mﬂ on your pard, everything necded to assemble clock

Each kit has fine details | THEHOUSE OF MINIATURES

I Division of Craftmark Inc., 80 Newbridge REoad, Bergenfield, N] 07621 l
Plesse enroll me ax 3 inal member of §he Soc 1y and send me (he William &
5 . I Mary clock kit, Hill me only 317 If | am nod comepletely satisfied, | may refuse l
l 1!IL'|1'.|¢'| ¥ I|-I|r the "\-I.iLA;.IIIII| TIEIEM;W“: IJlg. wriling I'n. .|1||l. el ™ I
ot Lhe sinppimg label, [ wsep the second =mpment,
® Solid brass 1 wall he n#re-gular member uni:] receive zdmtin!n.wi FI'EE Bﬂnus
kql"gﬂ;djll’? ' shipments every four weeks. Prices for each ship- l
[T - ment, which will contain one sr two kits, dre 59,959 P -
plates | or less, | may return any shipment and 1 am nol obli- meFSS!UnﬂE Quﬂllw I
I gated 10 accept any mingmum number. Finlﬁhiﬂﬁ SE’IFHﬂlES l
* Drawers OMr O Mrs. Include tinted glue,
that open : I OMs O Miss oil base stain (for l
and close | Al enenllments are subgect 1o acceplance authentic color), glaze l
stain for antiquing
» Cabriole | and highlighting |
legs Ci and other materals
; details | < to professionally |
3 I State Zip finish your '|'|:I]l:_llu I
Chippendale lowboy « Finials | - e mocegmity. | |
— — — — — — — — — — — ——— —— — — — —




It's a Bold
New Miracle

8  in Rural
Home Heating
with Wood!

Warm-as-toast comfort day and night.
Hot water for kitchen and bathroom.
SAFE—no fire hazard, smoke or fumes in
the homa.

Slashes heat bills.

A fascinating do-lt-yourself project.

It's the HAHSA®™ —Healing And Heat
Storage Apparatus.

HAHSA® is an ouldoor wood burning sys-
tam whose sacret is sand: tons of sand com-
pletety surrounding a furmnace and heat ex-
changer, all housed in a small insulated struc-
ture outside your home. Hol water flows from
the HAHSA® into the home's hot water heating
sytem thru buried insulated pipes. Where the
axisting heating sytem is hot air, only a heat ex-
changer need be added

Sand stores heat for hours, providing warm
comfort and hot wabter convenience! The fur-
nace handles anything thatl burns, all cutside
the home. What a fuel saver!

You can construct the entire system from
the HAHSA® PLANS PACKAGE. I contains
complete drawings. step-by-step instructions
and material costs lists. The complete package
is onby $25,

Parts and pre-assembled kits are available
with prices listed in the Plans Package

HAHSA™ Box 112-P (717) 388-8172)
l Falls, PA 18615 l
| 1 want to go HAHSA. Please send me com-
| plate plans, drawings, instructions, material,

cost ists, and general iInformation,. . $25.00 I
| I My check or money order is enclosed

I‘l— Viza or [] MasterCharge |

ey wr—— — }
MName

I Address I

| City _ |
State Zip —1

Pre- hiing windows and exterior doors

code agencies

Log Homes Courcil
$Charter Membor

=

IT’S IN THE SYSTEM!

Pre-cut and pre-engineered components of the highest quality

The patented Inferlock™ Systemn — the most efficient log joinery system available
Current Research Reparts from BOCA, SBCC] and IKCBOD — three major national building

And. with six manufacturing plants across the country and over 170 local representatives. Real
Log Homes makes it easier than ever for you, Get it right the first ime with a Heal Log Home.

Send 56.00 for our complete catalog or call, toll-free, 1-800-451-4485 oday!

REAL LOG HOMES
P.O. Box 202, Dept. PMF
Hartland, VT 05048

Manufacturing plants located in: Arkansas, Vermoent. Mevada. Montana, N. Carolina

1985 Traditional Mgmi. Co., Inc

The
I | REAL LOG HOMES
Difference —
A Complete Building
Systemn
which includes:

Dealer Inquirtes Invited
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exercises help the guys spring into ac-
tion after a solid week of wrenchwork
and hauling around the country.

Of course, all this healthful prepara-
tion is just so much talk back in the
garage—where it counts is when the
car comes roaring in for a pit stop.
Coordination between driver and crew
is the key here, and that job has been
made much easier with radio communi-
cations between pit and car. Skoal Ban-
dit driver Phil Parsons has also been
helped greatly by the tutoring of big
brother (and NASCAR legend) Benny
Parsons, driver of the Copenhagen car
on the Hayes team.

trategy still plays a key role,
though. Stops are best under
the yellow caution flag, when
passing is not allowed due to
a mishap. The driver has to come in as
fast as possible, yet stop in just the right
place so he won't be penalized for
overshooting the pit spot. Ideally, he'll
come in close to the wall if only right
side tires are being changed, and be
headed slightly outward in case another
car pits directly in front of him. At 5
miles per gallon, and 20 1o 24 tires to be
changed in the course of the Talladega
500, a couple of seconds saved can be
the difference between winmng and
losing.

Pit stops are often needed to fix other
problems as well. Suspension adjust-
ments of chassis load or “wedging’ can
be done through the rear quarer win-
dows in a few seconds. Windshields are
trashed by flying pebbles in a few laps,
but if they crack badly the team can
swap one in 40 seconds. Bigger jobs,
like replacing the rear end in the Par-
sons car when a universal joint broke,
can be whipped in nine minutes. That
was using hand tools, because the job
had to be done back at the team truck
while all the pneumatic tools were out
at the pit spot!

It took until the third or fourth stop of
the 500 before | had enough confidence
to look around and see what was going
on in the brief seconds that the car was
stopped. Then the realization hit me
square between the eyes: these guys
weren’'t hurrying at all. No, they are a
well-practiced, expertly choreographed
ballet of lightning fast mechanics, each
doing their own job and never crossing
paths with one ancther. The gas catch
man has the catbird seat for all the
action, never having to really move. But
the rest of the crew covers a lot of
territory in a little time, and making it
all look easy because the routine is so
well prepared. After all that practice
and training., the speed just comes
naturally. ™
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PHOTOS BY CHERY KENDALL

PM’s WATER SPORTSTER

{Continued from page 80}

forward, back-to-back passenger sleep-
er seat with storage amidships, drink
holders, lockable glovebox and hand-
some wood trim on the console are
standard, as are a 19-gallon aerated
livewell, bow grab rail and plenty of
locker storage. You can switch to a pure
fishing boat easily by replacing the
cushions with an optional bow platform
and pedestal seat arrangement.

The hull form has a good deal to do
with the utility of PM's Water Sportster.
The design is called a modified-V and
has a one-piece bottom to eliminate the
possibility of through-hull rivet leaks
caused by trailering or beaching. The
modified-V hull shape means that the
Grumman Skidaddle runs somewhat
bow {front) high. But the flared front of
the hull rides far enough up in the air to
catch most of the spray that you'd fling
up on a reasonably bouncy day.

Motor and controls

A monumental part of the appeal of
our project boat is the easy-starting
Mariner 75 outboard motor, manufac-
tured by Mercury Marine. It kicks over
about as easily and dependably as the
family car, with a flick of the key.
Shifting and tilting-trimming of the mo-
tor are a cinch, too, with the full-control
remote box conveniently at the driver's
right-hand position.

One thing we knew we wanted to add
was some sort of top. We wanted emer-
gency protection from unexpected in-
clement weather, and the capability of
sleeping on the boat occasionally. Sort
of like a beach camper.

The right type of top was available
from Grumman Boats as a camper top.
Completely snapped and zipped in
place, the top complex—shelter, after
cover, side curtains and tonneau—
make the boat a snug, tight place in
which to spend the night or wait out a
thunderstorm. Installation of the top

really was a snap.
Setting up a trailer

We went to the people at Cox Trailers
of Grifton, N.C., for one of their Fisher-
man series Model CF-1600V trailers,
which required no modification to fit
the Grumman boat. We wanted a trailer
that would guarantee economy and
guality, have a tilt bed for stress-free
launching and hauling of the boat, fully
adjustable rollers and bunks, fenders
we could stand on, and & completely
galvanized frame to resist rusting.

First job of adjustment is o lay a
long, straight wood 2 * 4 down the line
of keel rollers, loosen the bolts which
hold each roller and mowve them up or
down to get level keel support.

Then get the hull up onto the trailer.
Position it so the rearmost roller comes
just under the bottom edge of the
transom (the back panel of the boat).
Use a block of wood held against the
transom as a straightedge and mark to
fine-tune the boat's position. Then bolt
the winch stand tightly to the tongue of
the trailer.

To complete the adjustment, block
the hull absolutely level with supports
down to the ground, and adjust the side
bunks to bear solidly against the hull at
a point on either side that is equidistant
from the centerline keel. At this point,

(Flease turn to page 126}

Cox trailer Is galvanized and has 1,600-Ib. capacity.
Check the boat's pasition on traller with a straight- e I
edge [above, left). Recheck adjustment baolt tightness i
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after the first few hours of trailering [abowe, right).

ARDENERS::

»‘—/miﬁ

—Ry water well in

- | vour backyard...

i Tap a lifetime

supply of FREE

water. Say

goodbye to high

water bills and

summer watering

shortages.

Easy to operate

a5 Yyour power

lawn mower.

\ THOUSANDS
SOLDY

For Free
Brochure
Call Toll-Free
1-800-821-7700
{Ask for Extension 5740)
E; )2 chocoupon and mad TODAY!
.rll & 5740 Anderson Road |
, ika, Alabama 36802 |
| Please mod yow FREE Briochure |
| |
: Prrt Mame _ I"
: Adidress _ — |r
I I
i Cy-Saate Tip ;
| Phone ¢ 1985 DeepRock Mig Co |

Geodesic Home
Kits.

Affordable. Highly Efficient.
Ready to Assemble.

A Monterey Deoane is the home for all seasons
and climates. & horme that is easy to afford and
mmple 1o build. Save up to 60% on building costs
and 50 on wiliises.

Engineered in kit form for the novice, fisst time
buslder. Ready to assemble,with all parts precut,
predrilled, cotor coded and hightwesght.

Axaiable in sizes from under 700 o owver 3500
scquare leet with unlisnited floor plan ideas. Prices
start at $3905

Send today lor Monterey Domes 100 page
color Catalog & Plans Book of affordable kit
homes. $6.00.

O Yes, | wani io begin my Monterey Domes expari- I
ence. Please send my 100 page copy of Mosterey
Domes Cotalog & Plans Book. Enclosed is 5600,

Alsa, plnnuudmwﬂmumpmm

Hiome A | for am mddi i §5.00.
I
Mesin |
Adddress
City/Staie/Bip l
Send to: MONTEREY DOMES
I Im Dept, 402 |
I 1760 Chicago Ave.
MONTEREY DOMES Riverside, Calil. 92517

L_-———ﬂ--_-d
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Print For Profit
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SYSTEMS
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CONCRETE MACHINERY COMPANY

P O BOX A%9 . HICKORY M. C 23601

BUY THIS 6-WHEELER
FACTORY DIRECT AT
DEALER COST*

MAX ATV

6-Wheel
drive
Amphibious
2 and 4 passenger models
Call toll-free 1-800-255-2511
In N.Y. State T16-855-2226 Collect
{21 yvears and over-please)

Recreatives Industries, Inc.
60 Streel
Buffalo, New York 14206

*If no dealer in your area.
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PM's WATER SPORTSTER
{Continued from page 125)

wae took the rig to Chic's Marina in
Bolton Landing, N.Y. Ray Chicarella
had his ace mechanics fine-tune the

| engine, check the installation of the

| right on the money—however,

$5.00 |

stearing and install a marine battary,
fuel tanks and other safety equipment,
Ray's assistant, Todd Leach, took our
Water Sportster out on Lake George for
a thorough test session and declared it
fit and ready.

When the entire rig was completed,
we checked the tongue weight of the
trailer. We were aiming for a trailer
tongue weight of approximately 50
pounds, plus or minus 5 pounds. It was
we
could have varied the weight by mowving

| the axle forward or back. as needed. Da

not vary tongue weight by moving the
boat on the trailer.

Adding accessories
Now it was time for the real fun—
adding all the special accessories that

make a particular boat special to its

| owner.

We hate the standard boat boarding
ladder setup, but on a boat as small and
light as the Grumman Skidaddle, there
just isn't enough space to install a large
swim platform. And you need one, as
you know, if you've ever tried 1o get
back into a boat in deep water. So we
installed a deluxe model Step-On fold-
up boarding ladder and platform made
by Step-On Inc. of Fort Pierce, Fla.

Because the Step-On has a stainless
stegl framework and would be down in
salt water at least a part of its life, and
because the boat is made of a dissimi-
lar, nonferrous metal (marine alumi-
num), we knew that a galvanic or
battery-like interaction between the
two metals could take place.

Therefore, wherever the platform's
stainless steel tubing or the mounting

| brackets might contact the aluminum

hull, we placed a barrier plastic tab and
a fiber washer under the head of each
bolt or lag.

While our PM Water Sportster isn't
any macho raceboat, it does have a nice
tum of speed—bheter than 30 mph,
depending on winds, seas and load—
and it's nice to know how you're doing.
Adqua Meter Instrument Corp. supplied
us with an Aqua Meter Ensign surface-
mounted tachometer specially adapted
to wire directly into the front of the
Mariner outboard's control box.

Qur next quest, for both a depth and
fish finder and a speedometer, netted
us one of those surprising two-in-one
finds which can be so rewarding. Aqua
Metar also produces a brand new com-

| puterized fish flasher called the Gradu-

ate. It features a precise depth-finding
capability and readout both on a three-

digit LCD display and on a traditional
circular flasher display. It offers a total
of eight depth ranges from 0-12 to O-
800 feet. The speedometer function is
optional, but who could resist it?

Installation of the Graduate head, the
part containing the memory, micro-
processor and readouts, was  very
straightforward. The hot lead is fused
for you. Biut there are some sticky
installation points to watch out for.

For instance, rivets can cause turbu-
lence over the face of the transducer,
which will negate accurate perfor-
mance. We were careful to locate the
unit betweean rivets.

Communications gear

When you have the equipment so you
know how well you're doing, often it's
fun to know how other people are
making out. Are the fish biting, has the
baby sitter arrived, when do you expect
to be home?

That implies communications, and
one of the top marine radiotelephones
on the market is the CTX-2060 by
Cybernet Marine division of Kyocera
Corp. in Warren, NI

A handsome unit with its pushbutton
controls and digital readouts, the Cy-
bernet operates on the VHF-FM (Very
High Frequency) marine channels. It
gives a full 40-channel capability, and
you can program the channels into four
memory groups for easy access,

Of extra value aboard the PM Sport-
ster is our ability to hail other boats over
water, aespecially where other boats
don't have radio communications or
where the channels are too crowded,
with traffic for other use. We used a 30-
watt Electro-Voice PA30AmM paging
projector, connected to the HAIL jack an
the back of the Cybernet VHF-FM am-
plifier/radio unit.

We asked Mitsubishi for their audio
equipment recommendations for a
small boat. The Mitsubishi people rec-
ommended their Model CZ-727 AM/FM
cassette unit, Model CU-241 power
amp and two Model SG-13CD speak-
ars. The speakers were installed be-
neath the rwo consoles and, following
an insider's tip from Mitsubishi, we
sprayed the cones with Scotch-gard
repellent so that they would be more
moisture proof.

Topping off the PM Water Sportster
were two pieces of equipment which
did not need installation. One was a 54-
quart Thermos cooler in bright red
which can be used as an extra seat
when we need it.

And stashed in the side-deck lockers,
just for those times when the mood is
right and the fish are biting, repose two
special Zebco combination rod-and-real
setups. They're ready whenever the
mood strikes and we're afloat in PM's
exciting Water Sportster. PM
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START YOUR OWN PROFITABLE CASH

BUSINESS EVEN WHILE LEARNING!

BE YOUR
OWNBOSS...

BEA
LOCKSMITH

There is a difference in
locksmithing training and
the difference is NRI

Only NRI gives vou such
complete training, so much real
bench experience, and the confidence
and all the 1ools you will need 1o eam cash
money fast,

A well-trained locksmith earns money
m many different ways—installing locks
in apartments, homes, businesses, and
automaobiles, fixing broken locks, cutting

new keys, and more. And this huge market L SEND FOR FULL INFORMATION BOOKLET
15 Just beES'";E for new quali ﬁﬂ:‘ locksmiths. TODAY! COMPARE. THERE'S MO OBLIGATION
Today there is only one locksmith for every day . . .and can begin making cash as soon AND NO SALESMAN WILL CALL!
18,000 people! as you like. All the money-making secrets of

a locksmithing trade will become yours with ”a i
The Newest, Most Advanced your NRItraining, o || MicGraw-Hil l!:on{f:: Eustion G:r:‘b.E
Course of Its Kind Plus, only NRI gives you traiming in 3939 Wisconsin Avens

both locksmithing and electronics security I Washinglon, DC 20016 Far G courses

Thorough step-by-step lessons and systems in one complete course. We'll give you tomomow, | PO unde Gl b

|
professional locksmithing equipment such | [T ehecs: tor detals I
;5 the Taylor HDS K-:_}' M?'Eh[n.e.ghe S Start Your Own Business, I # CHECK ONE EREE CATALDG OHLY |
ands-on experience in this exciting growth Lockemiliog & Bichnnke [ Basic Elacirons
field. You'll start carning huge cash profiis ~ Fulll or Part-Time, Even [l toesneoe sy |
of 8007y 1o 900%a duplicating keys. And From Your Home bt & it okl 1 penttts s vy
only NRI offers you an Electronic Security Add to your income with pari-time | e . 1 oot Sy - |
Alarm training system. work with established locksmiths. Start | s oen teconaogt s & s Ty |
Compare! NRI offers the only your own part-time or retirement business | oty RPN b kA |
course that is nationally approved by the in your own home. Make locksmithing Ieetusinal Enctmnes Mg s ormiaslits
accrediting commission of the National and security a full-time career as a skilled | I
Home Study Council. tn:chn:irg:ian in your QW Brow ing business, | TR = I
Compare! NRI's course training has There is opportunity everywhere!
been broken down into 10 learning modules, MER1's free d-color booklet will show | Bireen |
each with the right number of lessons to vou how guickly vou can train to be your | I
keep your training at an easy-to-follow pace.  own boss in a profitable locksmithing City
All the lessons, hands-on training, and business and gain the respect you deserve as |
experiments have been developed to ensure a trained technician like other professionals E:'ﬂ':;“m o P 1?‘]“0‘%——1
that you begin practicing from the very first in your comrmunity. —_——— e —— —
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B-day, key-wound movement chimes like a
full-size grandfather, #1-year warranty *Parts
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Lay out the scallop pattern for the front
horizontal trim as shown In the drawing.
Cut with a band saw or sabre saw.

. —_—

Line interior with aro-
matic cedar, working from bottom. Use
either 2d cut nalls or 2d finishing nails.

exacl replica, except that it has been
lined with aromatic cedar. It is assem-
bled with cut nails in the manner that
Thomas used. However, if you're not
concerned with replication, you can
avoid the exposed nailheads by simply
gluing and clamping the trim and legs
in place. If you use this method, mount
a triangular 1 * 1-in. glue block in the
lower inside cormer of each leg.

The chest is built of American black
walnut; about 40 board-feet are re-
quired. It pays to shop around for this
beautiful but expensive wood. Using
the Yellow Pages, we located a lumber
dealer who would sell walnut, milled to
/56-in. thickness, at about one-third the
usual mail-order cost. Another possible
source might be local cabinetmnaking
shops that buy wholesale. Common cut
nails are available from Tremont Nail
Co., Box 111, Wareham, Mass. 02571,
at $1.95 per 1-pound box.

If you elect to line the chest with
cedar, the 18 board-feet required can
be obtained through the Home Closet
Planning Service, 221 North LaSalle St.,
Chicage, Tll. 60601.

Building the chest

We had to glue up several boards to
achieve the widths needed for the six
gsides of the box. Bun the boards
through a jointer to achieve flat, square
edges. Match color and graining. then
edge-glue and clamp the front, bottom,

| BLANKET CHEST (Continued from page 99)

Sand the scallop with a 3-in. drum sander
installed in a drill press. Check with a
straightedge for uniform valleys in scallops.

Mark locations for brass butt hinges in both

the chest top and the back . Cut
maortises for hinges using a Y«in. chisel.

back, sides and top boards. Alternate
the direction of the end growth rings of
the boards. Also, alternate clamps from
top to bottom, as shown in the photo, 50
that the glued panels stay flat. Scrape
off excess glue with a chisel after it has
set for about 30 minutes. When the glue
has dried, surface the boards with a balt
sander.

Cut the back, front, ends, top and
bottom components (o the proper sizes
given in the materials list. Consider
graining in choosing boards. For axam-
ple, use uninteresting grain or blem-
ished boards for the back and bottomn.
Use the best for top and front.

Horizontal and wertical trim strips
and legs are thinner material than the
boards that formn the chest. If these
thicknesses are not available from your
wood supplier, use a planer to bring
stock down to proper thickness, or have
these pieces milled to thickness when
you purchase the lumber. Rip to width
the pieces needed for legs, top trim and
horizontal trim and cut to length.

To make the scallop design, pencil in
the pattern on the horizontal trim plece
according to the dimensions given in
the drawing. Cut the scallop with a
band saw or sabre saw, and smooth
with a drum sander. Lay a straightedge
across the scallops to check for unifor-
mity. Next, cut out the curved portions
in the lower ends of the front legs.

{Flease tum to page 132)
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Heathkit _.

Metal
Detector

Y
a1

Triple-Trace
Oscilloscope/Time-
Voltage Display

. high tech
catalog

More than just a catalog, a trustworthy

guide to what’s new in computers

and electronics.

Ever since radio grew into electronics, the
illustrated Heathkit catalog has been a
guide to new and exciting kit products for
people like you to build. To enjoy and learn
from, while saving money in the process.

What sets the Heathkit catalog apart is
its range of high quality products and
accurate information on every product

-

L
hhhhh .

Ham Radio
Transceiver

Computerized
Weather Station |

offered. And that's a lot of products —
over 450 separate items, including:
Computer hardware and software «
Robots « Precision test instruments

oo S « Computerized weather instru-

Di . ments » Solar hot water systems
ﬂ:scufﬁr R s ot * Automotive and home energy
e price. products « Security devices

With Heathkit,
you'll discover the
pride of accomplish-

Color TVs and video accesso-
ries « Quality stereo components
» Amateur radio gear » Educa-

s Heathkit

ment that comes with Most
creating handbuilt quality Accurate
that is uniquely yours. Clack
And you'll develop skills and '
abilities in many technologies as
you follow the step-by-step direc- L
tions through the building process.
You work confidently, always backed
by our simple promise, "We won't

let you fail”

If you don't have the latest Heathkit
Catalog, you're missing some-

thing great, so mail the coupon now,
while you're thinking about it.

tional courses that lead from
the basics of electronics all
the way to high tech.

g HERO" 1
Robot

IBM-PC Compatible
Compulers

& AD-Channef {
Scanner

Heath Company

Dept. 017-264

Benton Harbor, Michigan 49022
send me the latest
Catalog Free.

It's the beginning of something greét
for the whole family.

Heath
Company

A subsidiary of Zenith Electronics Corporation
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it's
true'

A litetime

supply of
C-Clamps
for only

A complate 8-piece set of industnal-quality
C-Clamps...A clamp for every job...gluing
drilling.. m&:lmg .planing an;.-
mnds holding job
Truly heavy-duty. With cast-iron “1” frame.
precision iooled, copped-platad steel screw
copper-plated, swivel pad... coppes-plated,
sliding tommy bar......|arge, cast-iron amil,
Complete size ranga. Includes 2 each of the
most popular sizes.. 17, 2°, 3° § 4°

D 72983 MAILBAG BUSTER SPECIAL OFFER COUFON  NAG124 1
i SEND TO AND MAKE REMITTANCE PRIABLE TO: ]
] m DAL INDUSTRIES. INC., 11300 M. 5o, ]
It Depl 72843 Bioominglon, MN 1
§ ore, Ship me_____#pe. sets of C-Clamps § 5399 3 __.:
FREE CATALOG! . . . roowoimosssboess
Oifer Egir P for 3 sefs

With your order we'll sand you our latest B Feb 28 985 Y THES TOTAL= 3 :
catalog...filled with over 1500 fasteners, . MM rescants 23] Bl sEes G ]
iools and organizers. You'll discover why § CRECK Check of monsy order :
3 m“.hn FWFH h“ mn.ﬁ |, the 1 METHOD Chinga & hoc (chatk ohi) WA Wassarlicd 1
Hardware Store In Their Mailbax. K. HER TV fe IR AR i ST 1
:“ﬂﬂ- Card N Ewp Data | :

100 {4 Satiglaction Sigrature X
it mﬂ?&#ﬁ mumwurmbr : ’ {hisees dgr iy | chargeeny doce I
I Hase ]
] [ ]

Fl..l'LL LJFETTHE '“H-RWT'I' Aderes

with o write for advance fee copy I § g [
R Indusiries, Inc., Dept, 72983, § City S Zip -
11300 Hampshim Awe. So., 1 Iulndnh-wmmpmmmwm I
Bloomingion, MN 55438-2498 I i've encicssd 51 jretundasbie with first order). [E0008823) g
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Stepup foDCwitha

Lincoln AC/DC Arc Welder

Big brother to the Lincoln AC-225-5. 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 Lincoin AC / DC gives you a choice of DC or AC and runs on single phase
230-volt power. Standard features include input plug and receptacie, 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.

The power in welding since 1895,
132

BLANKET CHEST
(Continued from page | £8)

Finish-sand all surfaces and edges of
both chest and trim pieces, first with
120-grit then 220-grit abrasive paper.
Round over the outside corners of the
trim slightly with 220-grit sandpaper.

When all boards have been carefully
cut to size, begin assembly. Bore /xz-in.
heles for cut nails as shown in the
photo. This will prevent the possibility
of splitting the walnut. Then, glue and
nail the front to sides using 5d cut nails.
Join the back in the same way. Finally,
nail the bottom in place within the
sides, front and back.

Bore nail holes in trim pieces, and

Use three coats of linseed oll applied with
4/0 steel wool. Then rub on several coats of
shellac mixed with 10 percent linseed oil,

glue and nail each in place with 4d cut
nails. Attach the legs first, then mount
the horizontal trim. Miter top trim and
glue and nail to the "Y/e-in.-thick walnut
top. Set nailheads flush using a nailset.

When glue has dried, cut tongue-and-
groove cedar pieces to lengths needed.
Line the floor and four interior walls of
the chest, working from bottom up,
using either 2d finishing nails or cut
nails. Prebore pilot holes for cut nails.

Carefully measure and mark loca-
tions for hinges on the top and the
upper edge of the back, and use a chisel
to mortise to the proper depth as
shown. Next, locate and mark the posi-
tion of the lid lock and caich. Mortise
out to proper depth, and bore the key
hele. Do not apply hardware until after
finish has been applied.

Finishing

Begin finishing process by using a
diluted walnut stain just to blend in any
white sapwood streaks that may be
present. Then, using a 4/0 stesl-wool
pad. rub in a boiled linseed oil finish to
bring out the rich color typical of wal-
nut. We used three coats, allowing a
day between coats for the linseed oil to
dry. Then we rubbed on a thoroughly
mixed polishing solution of orange shel-
lac lubricated with 10 percent linseed
oil. Use a 4/0 steel-wool pad and apply
the polishing solution with long, even
strokes to level out rough spots. M
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CLOCKS FROM KITS
(Continued from page 105)

wool, applicator pads, gloves and a very
workable three-step finishing system of
sealer, stain and finish.

The clock case parts were well-sand-
ed and straightforward to assemble. It
seems the manufacturer took pains to
make this kit an easy project for begin-
ners. Only slight trimming of some
parts with a utility knife was required to
achieve professional fits. Pilot holes had
to be prebored for all screws and brads.

My only serious complaint was with
the method chosen to install the door
glass. A vinyl retaining strip must be
toe-nailed into the door frame with
small brads, Because the pak is so hard,
this task is risky. It seems another
method would have made more sense,
even something as simple as conven-
tional glazing points. This kit, which is
No. 34007, sells for $59.95 plus %3
postage; the finishing kit is $14.95.
They are from Klockit, Box 629, Lake
Geneva, Wis, 53147.—5.W.

SOURCES—CLOCK KITS AND PARTS

American Time Horological Products, & Middle Neck
Rd., Roshm, WY, 11576 Kis and gquarts o
monts; free catabog.

The Antique Nook Lnc., Box 338, 6226 Watertoo Hd.,
Arwater, Dhio 44201, Parts: catalog 52, ppd

C & R Clock Shop, 11906 O Drive North, Battle Creak,
Mich. 49017, OHd clocks and movements; catalog
$1 with 5.A.5E. and two 20-cent stamps

Campbell Tools Co., 2100-D Selma Rd.. Springfield,
Ohio 45505, Clock metals and lathes; catalog 51,

Cas-Ker Co. Box 2347, Cinonnati, Ohio 45201
Movements and accessonies; catalog 1

Clockwerkes., 2418 Fostor Ave. Janesville, Wis.
53545, Kits and pans; free catalog.

Constanting, 2050 Easichaster R, Bromg MNY
10461, Parts; catalog §1

Craft Products Co., 2200 Dean 51, 51 Charles, [
B0174. Kits and pans; 32-page catalog fres, 100
page catalog $2.

Craftsman Wood Service, 1735 West Conland C1,
Addisen, [l 80101, Kits and parts: catalog $£1

Dipaam Clocks, | 148 Hwy. 31 North, Spanishiond,
Als. 38527, Kits and pars; froe brochures.

Empﬂ\ur Clock Coo Industrin]l Park, Fairhope, Ala
36532 Kits and pans; fron cstalog

Empire Clock Inc., 1295 Hice 5i, %5 Paul, Minn
R5117-458]. Clock pans; catalog £5 refundable
with 30 arder

King Arthur Clock Co., P.O. Drawer K-A. King Arthur
Buildings, Fairhope, Ala. 36533-0040. Movemints
and accissories; free cata

Klockit, Box 629, Lake Geneva, Wis. 53147 Kis and
parts; free catalog.

Kuempel Chime Clock Works and Studio, 21185
Minmetonka Bhed.. Excelsior, Minn. 55331-B505
Kns; frea catalog

5. La Rose Inc., 234 Commarce S8 Groesnsban, N.C
27420, Kits and parts: caalog $2.50

Marshall-Swartchild Co., 2040 Norh Milwaiukes
Awe,, Chicago, I G647 Kis and pars, catalog
$2.50

Mason & Sulbivan, Dept. 11848, 586 Higgins-Crowall
Rd., West Yarmowrh, Mass. 02673, Kits and parts;
catalog 52.

Merritt's Antigques, Houte 2, Douglassville, Pa,
18518, Kits and parts; catalog $1.600

Modemn Technical Tool & Supply Co., 211 Nevada 5t
Hicksville, N.Y. 11801. Parts; catalog $3.50 ppd.

Newport Enterprises, 2313 West Burbank Bivd., Bur
bank. Calif. 91506 Kits and parts; free catalog

Southwest Clock Supply Inc., 2442 Walnut Ridge 5,
Dablag, Tew 75228, Kits and pans; catalog §3

Twrncraft Clock Imports Co., 78912 Olson Memordal
Hwy., 55 Golden Valley, Minn 55427; kits and
parts; catalog $2.50, ar £4.50 frst class

Viking Clock, Bax 480, Foley, Ala. 36538, Kits and

[parts
Westwood Clocks ‘N Kis, Box 83004, Long Beach,
Calif. @0B0G. Kits and parts; free catalog
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NOW—END GUTTER PROBLEMS FOREVER WITH NEW

THERMAR WEATHER-FOIL

THE AMAZING GUTTER ALTERNATIVE

® Can't clog
@ Stays clean automatically

® Eliminates downspouts and
dry wells

® Works to prevent ice damage
® Helps stop water leaks

@ Installs easily in 3 hours
(average home).

Ordinary THERMAR
Gutter Weathar-Foil

STOPS TRENCHING. EROSION.

Air Foil designed THERMAR WEATHER-FOIL breaks
up water sheet which usually runs from roof edge.
Weather-Foil MSPERSES WATER—produces mil-
lipns of tiny droplets which fall harmlessly to
earth—pleasantly as a light spring rain. NCG DOWN-
SPOUTS NEEDED! Eliminates THRENCHING, ERO-
SI0N. Helps prevent basement waler leakage too.

AVOIDS SNOW & WATER DAMAGE.

In winter snow can freeze on roof edge making gut
ters ineffective. Heat “leaking” from imside home
and through roof causes some meiting where ice
and roof meet. Water trapped insede this ice blanket
can then flow under shin‘gres causing costly damage
WEATHER-FOIL'S “"WEB" design helps prevent ice
4 dams

NO CLOGGING, NO CLEANING.

Gutter maintenance can be a constant prablem, Gut
ters tend to fifl with leaves. twigs, and debns,
WEATHER-FOIL des:ﬁ avoids these problems. If
cleaning shoubd ever be necessary just use ordinary
garden hose—right from ground level Amaz
ng—because it's 50 very simpla!

INSTALLS IN JUST THREE HOURS.

First Really New Advance In Gutter Design In 100
Years. Units snap in place using simple mounting
brackets. Installation for an “average’ home can be
made in three hours or less—with ust & hammer
and screwdriver. No experience necessary
WEATHER-FOIL is rustproof, corrosion proof—
should tast the Ife of your home. AND THE COST
IS MODEST TOD—usually tess than the cost of &
tradiional gutter system with its downspouts and
leaders. WEATHER-FOIL 15 VIRTUALLY INVISIBLE
ONCE INSTALLED

If your gutter system is more than ten years old, you should investigate
THE THERMAR WEATHER-FOIL NOW!
Protected by US patents — Made in USA
SEND COUPON TODAY FOR SIMPLIFIED LAYOUT AND ORDERING INFORMATION. DETAILS FREE

-

mm JOMNSON POWER TECH
Melrose Square Call Toll Free
e | Greenwich, CT 0BB30 1-800/228-6505

¥ES . please rush—FREE—all detalls of the new THERMAR WEATHER-FOIL system.
dasignad 10 end old fashioned gutter problems forever! | undarstand that | am under b
HO obligation whatever and that NO SALESMAN will call 1
1
MAM ]
) :
ADDRESS 1
1
Civy STATE zip :
PAARES i
- ]
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ONE-MAN )
mill

| b
-quality lumber, don't let

ad lumber prices stop your important
building projects. The Foley-Balsaw goes right
o the trees and fums out smooth, true-cul Jum-
... even beginners get excellent results.
Just one man {no crew neaded) can sasily cut
enocugh on weasekends to save hundreds of
dollars over high lumberyard prices. For powar

use HH.FIE; PTi

e uni

or other low HP diasal or alec-
ctory-direct selling keeps price low,

and convanient! lime paymenls may be

arangad

Send for FREE BOOK! Just mail coupon below lof
“How To Saw Lumber"” bookie! and complele facts

on the One-Man Sawmill. There is NO Obli

and NO Sajesman Wil Cal on you. Do It TODAT!

Please send oll focts and details in
your FREE BOOK “How To Saw
Lomber''. I|' understand there iv Na

:,_ - Obligation and thet No Salesman will
= ool on me.
g Mem
: Address _
kﬂh‘-ﬂl‘h _ R Tip_
-

overstock Sale

ial
Famous South Bend Industria
Quality Metalturning Lathes

Tt
e

10" SWING,
BENCH OR CABINET MODELS
Turn precision ﬂarts for models, prototypes:
cut up to 48 diffarent thread pitches; make
replacement parts for tools, equipment and
much more. You'll gel industnal precision
and ruggedness with hardenad and graund
bedways and 12 easy-lo-change speeds,
now at a spacial one-time pnca! Includes

motor, conirol, one-yaar warranty.
BENCH MDDELS: 3% beo—was $2744, NOW 52185,

CABINET MODELS: 3% bed — was S3374, NOW

B281T.
ik ViS4 acoepted.

IMMEDIATE DELIVERY
Phone collect to place order, 1-219-289-2253,

400 W, Bample Streal, South Bend, 1N 46825

THIRD-GENERATION TV
{Continued from page 83}

image beyond your view. The lower the
overscan percentage, the better. Inferi-
or TVs hide as much as 18 percent of
the picture from your view, to compen:
sate for puny built-in power supplies
that can’t ride out a brown-out. Look for
that low 5 or 6 percent overscan spec.

Horizontal resolution

Perhaps the most important specifi-
cation with regard 1o TV image defini-
tion is horizontal resolution. This is
expressed in lines, and determines a
unit's ability to separate closely spaced
details that appear beside one another.
It's measured by projecting vertical
stripe patterns of varying number onto
@ picture tube, then counting how many
stripes are visible before they become
so narrow and close together that they
appear 1o merge into a solid span of
gray. The more lines, the better. In
some rare instances, you'll see horizon-
tal resclution measured in megahertz
(MHz). To translate this to linas, multi-
ply the figure preceding MHz (as in 4.2
MHz) by B0. Thus, 4.2 = 80 = 336
lines.

Today's “hi-res'” T\s have 330 to
350 or more lines of horizontal resolu-
tion, compared to about 250 in & con-
ventional TV, They achieve this not by
digital wizardry, but by comb filters and
by fine-pitch tube designs that enable
more picture elements to hit the screen.
With regard to pitch, think of the dots
that make up a newspaper photograph.
The more dots, the more detailed the
picture, Comb filters aid resolution by
separating the color information from
the black-and-white {(contrast and
brightness) information, before project-

ing them on the screen. This preserves
much of the original picture definition
carried in the broadcast signal, yielding
higher fidelity reproduction.

Vertical resolution

Vertical resolution is often confused
with honzontal resolution, but it's not a
TV specification. It's a broadcasting
standard set in the early days of tele-
casting and still used in the United
States and elsewhere.

Measured from the top of your screen
to the bottom, there are 525 lines that
make up a picture. Actually, the picture
is composed of two interlaced fields of
262z lines each, which follow one
another by 1/60th of a second.

This 525-line standard does limit
TV's wertical resolution—that is, its
ability to reproduce fine details that
appear above and below one another on
the screen. Because it's a broadcast
standard, filters and improved fine-
pitch tubes can’t be used to increase the
number of vertical lines as they can for
horizontal lines. To do this, the broad-
cast transmission method would have
to be changed. An easier solution would
be to use digital technology to increase
vertical resolution at the TV receiver—
and that's the path some TV manufac-
LUrers are now pursuing.

From hi-res to high definition

When you can get 1,060 to 1,125
lines of vertical resolution, projected on
a wider screen with B-10-3 width-to-
height ratio {(compared to the current 4-
to-3 ratio), that's High Definition TV
{(HDTWV).

At this moment in Japan, Sony is
selling 14- and Z21-inch component
monitors that, when connected to an

(Please turn to page 136}

Numbﬁrrs can be irusted to mea-
sure a TV's horizontal resolu-
lion and overscan, but other aspects of
leievision performance are best
judged by what meets the eye and ear.
® Color tracking—If it's poor, it'll be
obvious. Follow a picture through sev-
aral scene changes and watch for
continuity of color. The less a given
hue seems to shift, the batter the TV's
ability to track it.

# Color distortion—Whiles should
be pure, without tint. Impure whites will
appear blue, red or green, Blacks
should be opagque—never washed out
or lingéd with brown or green,

* Geometric distortion—This will be
apparant in long lines that should be
straight but are visibly curved, or in
circlas that appear oval

& Convergence—If a sel's red, green
and blue projection elements aren'l

Specs For Your Eyes: Judging A TV

precisely aligned, the set will exhibit
poor color convergance. Look out for
red, green or biue borders around
images at the center.of the scraen.
® Audio—The sound shouid be natu-
ral—nol boomy, faspy or plercing—atl
the volume level you're likely 1o listen
al when home. This might be difficult
o judge in & noisy, crowded depart-
ment store, but don't judge- sound
quality through earphones (on sels 8o
equipped) unless. this is the way you
intend to use the sel regulary. ‘Head-
phones won't tell you-anything about
the loudspeakers or the amplifisr:

* Video noise— Makers' specs for
video signal-lo-noise ratio (expressed
in decibels) are difficult fo compares.
But video: noise is easy o spol. Inits
mildest form, it appears as graininess
in the picture. Severs video noise will
blanket the. screen with snow.
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Why are we giving away these

nationally advertised
SWIFT-660/F Autocast

Spinning Reels
for only $47?

Hard to believe, but true.

As part of its Anniversary Publicity Campaign,
the giant New York outfitting firm of Abernathy
& Closther will distribute one million (1,000,000)
of its most expensive spinning reels—the
famous SWIFT-660/F Autocast Spinning
Reel—for the astonmishing “Anniversary Price”
of only $4 each to the first one million persons
who write to the company address (below)
before Midnight, April 25, 1985.

This original Anniversary Ad must
accompany your request. Copies or
photostats are nof acceptable.

These are the same famous SWIFT-660/F
Autocast Spinning Reels nationally advertised
in leading media. They give you fast “thumbs-
off”(one-handed) casting. over longer distances
than you ever dreamed possible. And you can
cast even light baits without backlash.

Compatible with virtually every plug or lure,
the new high-speed gear ratio gives you fast
“popT-action, yet is powerful enough to reel in
fish without “pumping”.

The new open-face design (and desirable
skirted spool) eliminates friction and prevents
tangles. The anti-reserve is “whisper™ silent.
And the Microdisc Surge-Free Drag System
won't let your fish run away.

Not only the most expensive, but also the
fastest selling spinning reel ever sold by this
multi-million dollar New York firm, it is ideal
for both trolling and casting in both salt and
fresh water. Precision crafted of newest space-
age materials, it 15 built to last. Yet, unbeliev-
ably, it weighs just 7 ounces, making it the
perfect reel for your ultra-light rig.

)

These famous SWIFT 660/ F
Autocast Spinning Reels will not
be sold at this price by the company
in any store, To obtain one at this
special Anniversary Price, mail this
original printed ad to the company
before Midnight, April 25, 1985.

Each reel i1s covered by a full one-year
money-back guarantee and will be replaced by
the company, free of charge, if it ever fails to
function. There i1s a limit of two (2) reels per
address at this price, but requests which are
mailed early enough (before April 17) may
request up to five.

To obtain your SWIFT-660, F Autocast Spin-
ning Reel, mail this original Anniversary Ad
together with your name and address and $4
for each reel. Add only $2 shipping and
handling no matter how many reels yvou are
requesting. (New York residents add sales tax.)
Allow up to 6-8 weeks for shipment. Mail to:
Abernathy & Closther, $4 Spinning Reel Offer,
Dept. 114-18, Box 1736, Hicksville, New
York 11802. (A25160)

FREE BONUS: We will also wind 250
feet of our special 6-lb-test monofilament
line onto your reel, free of charge, if your
request 1s mailed before April 17

& 1985 Abprnathy & Closther



INTRODUCING Zéga

“ The First

COMPLETE WORK CENTER

T he new 2éga multi-purpose precision
work center is for the serlous model
builder or hobby craftaman. With Zéga,
you'll be able to cul, carve, grind, shape,
drill, sand or polish even tha smallest
pieces — parfﬂctly!l

If you've ever tried to usa a full-sized saw
or power tool for your detailed model pro-
jects, you know what a poor job they do.
Mow, thanks to the remarkable design and
enginaaring skills of German craftsmen,
Zéga changes all that!

You'll get a new degree of precision and
versatility never befora available in a modeal
or hobby craft saw — all from the unigue,
multi-purpose Zéga Model Center.

Zéga provides mora professional features,
more precision applicalions and a more
completeworkshop capability than anything
else on the market.

Best of all, Zéga's attachments add a
remarkable degree of versatility. With the
power take-off and flexible power shaft,
you'll have as comprehensive and varied

|Minmma

I MName

for the

iy Hobby Craftsman and
k‘ien‘uus Model Builder.

a model work center as you need —
simply by adding accessories!

Try Zégator30Days

— At Our Expense!

Try the Zéga Model Center in your own
home for a full manth. | you don't agree
that it is all wa say it is (and much moral)
simply return it and we'll promptly refund
your moneay!

SPECIAL INTRODUCTORY
PRICE AND FREE BONUS

(1 You Hurry!)

1458 County Line Road, Dept 11

Huntingdon Valley, PA 18006

O Rush ma FREE Information on the
remarkable Zéga Model Cenier PLUS

special prices and FREE bonusl

A Division of Mantis Manufacturing Co. 1'_5',
]
-

Address

City
Siate - — Zip_ J

I o -

Lagim how you e turf an old pail and a
blowar into a powerful fumace that can malt
Elumenurm cand and sciap, pol metal, and
brass. We bulli one for about $10] Uses
grocery store charcoal fuel. Buld & complets
foundry. Pouwr custom castings! It's sasy and
ralativaly safe. Cast works of art. mechine
parts, or items for salal Write lor 8 catalog
today|

Rediscover
"Lost Technulng!ﬁ

Féw peopls know that metal can
with ordinery charcoal, yet |t has been dora
for the last 8,000 years| ¥We'll #how you how,
and a whole lot more! Malting metsl i@ just one
i:lI dazens ol interesting snd wselul skills you’ll
LTy
Aediscover “low-tech’™ crattsmanship thst
disd out decades ago. You don’t nead axpen-

Melt Metal!

Pour custom castings!

You can melt metal. powr castings, and a whole lot mone!

Electropfatel Ten hides! Make paper! Spin metsll Rewind
mators! You canl A1 8 low costl Learn steam angine design,
lockamithing. hydrawlics. blacksmithing. and much morm. Ex-
tract powar from comemon sulo albernatons,

Dasign crystal radiosl Make cheessl Explosives! Buid
Inthas| Lanrn calculus, machine shop skills, smbakming, mars|
. Maks wrives! Magnetis! Dasign Stirkng snginas!

- 3 Busld a precision matal lathe, miling machine,. shaper, drill

- phedd, shest metal brake and more from scrap materials! Com

. plote plane, instructiones & photosl Rare, rars, ere infol

You'll be srmazed st the things you'll ba able to do with your
¥  Oown tTwa hands uRing tachnical secrets you il discover
¢ Lindsay's Technical Books catalog. imagina
; inegy @ mavwy siilll Impress youwr friends! Get & benter jobl Or jusy
have fun

Write for a catalog! -

Writs for your personal copy of Lindsay's |
Technical Books cotalog. This m NOT & book |
chuls, Buy what you want, whan you wani. No
obligation. ¥Wou get fest service, ressonabls
pricas, and Fair dealin
Guaraniped!
83,00 foreign airmaill to coves tast first class
postage and handling. Send a dollar and see
for yourssdl. Write today

tha pride of leam-

g.. Highest guality books. |4
Send #1.00 US & Consds |

ndsay Publications

[0 Beri & cotnlog! I'vw weciosed 47.00 US & CAN ($2.00 Forsgn|

Box 12-XJ BRADLEY IL 60915-0012 I

page ol rare how-1a" pubBCationg alrmaat
never ssan in booksiores! Rediscover "'lost

tachnology | Wite todeyl

sive tools. Lise wour hands. your head, low
cost materisls, snd our secrets instesd. You'll —
ba doing things you haved thought possiblal
Sand for a catalog snd discover pege after &
¥

--ﬂ'--JI

THIRD-GENERATION TV
{Continued from page [34)

external digital processor, can display
double the 525 vertical scanning lines.

| The processor, at high speed, studies

both incoming 262":-line fields to esti-
mate how much of the original image is
missing. Tt then interpolates this miss-
ing information between each of the
525 lines, creating in effect a 1,050-line
frame.

Sony has yet to reveal when it might
market such sets in the United States.
They're quite expensive: The processor
alone costs about $800. The 21-inch
monitor costs the same—and becausa
its a monitor, you'll still need a TV
tuner, amp and speakers.

Most TV manufacturers agree that
further development of digital technol-
ogy can make HDTV a reality without
having to replace the current broadcast
system. Research is under way to adapt
HDTYV signals to the existing broadcast
standard by compressing them digitally
at the transmitter, then expanding
them at the receiver end.

While the world waits for HDTV, one
glement of home theater is here al-
ready: stereophonic sound.

The Multichannel Television Sound
(MTS) system celebrates its first birth-
day next month. By the time you read
this, more than 40 stations around the
United States plan to be transmitting
programs in stereo. Another 80 plan to
do so by year-end. Most of these sta-
tions broadcast from the 100 largest
metropolitan areas.

Multimedia home theater

Besides two channels of stereo
sound, the MTS system includes a third,
monaural, channel for broadcasters
who wish to offer a Separate Audio
Program (designated SAP on your TV).
This can be a foreign language transla-
tion of a program, or a specialized
soundtrack (for example, for the blind).
Most of the new TV models coming on
the market have this Sterec/SAP foa-
ture. Many, too, have a synthesized
stereo switch to enhance the sound of
monaural programs.

Compared to older TVs, the latest
models incorporate multiple loudspeak-
ers and more powerful amplifiers for
high-fidelity reproduction of the FM-
quality broadcasts. Any VCR videodisc
and cable programming run through
your new TV will sound better too. To
accommodate households with hi-fi sys-
tems and other external electronic en-
tertainment sources, most TVs of recent
vintage have sprouted multiple input
and output jacks on their back panels. In
this way, you can use your TV to
integrate audio, video and computer
components and create your own high-
tech home theater. ™
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EW‘ Woodmaster Variable Speed Power-Feed
s _'PLANER/MOLDEH

SAVES YOU MONEY! Put this versatile power-feed tool to work in your own shop. See
how fast it pays for Itself! Quickly converts low-cost rough lumber info valuable finished
stock. Turns oot perfect quarter-round, casing, base mold, tongoe & groove .., all
popular patterns . . any custom design. Joints super-true edges, sgua n:-.i stock, bevels

aml chamfers
MAKES YOU MONEY! Now you can stant vour own high-profit business
selling all types of millwork to lumberyands, carpenters, contractors. picture framers,
di-il-yourselfers. Use it to make grandfather clocks, gun cabinets, furniture, toys, planters,
porch swings, benches. paneling, flooring. In fact, this one power-feed tool opens up a truly
wstonshing

New Sanding Attachment

Quickly converts maching to one of the finest drum sanders
available. Consistent power feed eliminates *low spots”” and

irregularities caused by hand sanding method.

Revolutionary Quick-Change Molding Head! '~/ .. 0 R —
Y iy ¥ 1 g ;

Exclusive pdltnled design lets you mold up to six patterns ina 2 _‘-5‘ P,- ]'DRI"'E‘:FS- Ple_u.-.: “i“h TEe 3'_*:.'” ADDRESS —

single pass! Eliminates time-consuming set-ups, Uses low- ""‘--E..;f i rl;ll:}r?mg:?f“ E_E Il:l.h'l"jRE:‘..:':tli

cost cutterbits. Makes it easy to produce patterns impossible i Y GUARANTEE! $tioe >

1o duplicaie on any other planer,

2908 OAK -

h--------‘-----------------

g range of products you can make and sell,

= [~
Jointer lels you move Produces longue & 'I'ml.m—du alin- ﬂpthnl und-lrrg head
back o planing withowl greove with one seb-up, cusiom moldings  converls planer b power-
changaover, twa baands in same pass. Hﬂlﬂm feeed drum sandar|

------------------'-----.

" WOODMASTER TOOLS, INC., DEPT. PP41

KANSAS GIT‘r. MO. 64108
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BIKING THE DESERT

{Continued from page 95)

med smiled encouragingly on the side
of the sandy rails. After two days of
special meals and last-minute adjust-
ments, we set off to balance on the rails
for more than 300 desert miles toward
the Egyptian border.

Balancing proved to be the least
difficult part of the long journey. The
MNubian Desert was empty of life, plants
and water, With the sandy silence came
an unrelenting heat and a8 monotony
that would be broken about every third
day when a train rumbled down the
tracks and we had to scatter, pulling our
railbikes with us.

In 10 days we made Abu Hamid,
where the Nile makes a great bend
southwest, and we continued through
the heart of the desert. We had covered
almost 200 miles, and by this time had
the railbikes in fair tune. Riding a bike
on rails proved to be far more taxing
than tooling down the pavement. But
the alternative was to slog through the
sand.

At Abu Hamid, we loaded our pan-
niers with 10 days of food and fuel (fora
cooking fire at nighttime stopovers). We
wandered through the market area that
wound through the center of town.

POPULAR MECHANICS ® FEBRLARY | 585

Fresh dates from the Nile shores, dried
rice and beans, onions and what fresh
vegetables we could find would be our
bill of fare for the rest of the trip. We
added all the bread we could carry and
the last straw, 10 liters of water each.
Our bicycles were at maximum
weights—320 pounds for the double
and 170 pounds for the single.

Word quickly spread that men from
Mars had ridden bicycles in on the rail,
and most of the town came to see us off.
Robes snapping in a stiff north wind, it
was like riding the circus train out as
thay cheered us on. But about two miles
out of town, we crested the ridge of the
Nile and the silence hit us. The town
was gone. It was as if nothing existed at
all. Sand and sky filled the entire view,
broken only by low, barren rocks.

Along the way we would pass an
occasional railroad station; most were
stark and empty. Near one station,
however, we met a work crew which
challenged us to a spirited, if one-sided,
race—they on hand carts on a side rail
and we on our bikes. It was easy to see
that legs are stronger than arms as we
dusted them.

Whenever there were people at a
train station, there was an invitation to
dine. We would wash our hands, be-
cause hands are the forks and spoons of

Sudan, then would come the Kisera, a
flatbread served with lentils and vege-
tables.

But, the greatest reception of all
came on the 18th and last day of our
journey. At first, we saw a mosque
towering in the distance above the
sand. Slowly, other buildings began to
appear on the horizon and other sets of
railroad track turned in to parallel us.
The echo of steel on steel rang in our
ears as we approached the railway
switch yard, Just as we saw the plat-
forms coming up, the track ahead of us
switched over to carty us to the central
platform of the train station. The station
master waved excitedly as we pulled in.
Were we in some kind of trouble?

As we jumped onto the platform at
Wadi Halfa, prepared to make peace
with the station master, he told us in
hurried tones how much he admired
our work. He wanted a ride on a rail-
bike. So, off went the station master on
the single with the ski bottom, cruising
the yard like a kid on a new toy.

Our desert journey was finished, and
the Sudanese had been such wonderful
hosts there seemed only one thing to
do. We presented the bikes to the
station master as a gift to all those who
had shared their food and supplies on
our fantastic desert bike ride. M
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SPRAYER at your
...FREE!

You'll find 1,001 uses for the versatil
Spray Mate:

« Fertilize your lawn

« Eliminate backyard mosquitoes

= Spray fruit trees

« Kill wasps and hornets
 Disinfect swimming areas

= Safely spray vegetables

» Control Japanese beetles

« Clean out gutters

« And, lots more!

Spray Mate pulls along easily on
its two big rubber-tired wheels. A
pistol-grip wand shoots a jet up 30
feet! The big 12-galion tank means
fewer trips back and forth. The life-
time battery and compact electric
maotor run sitently for hours between

to Popular Mechanics readers on a

time anly!). Mail coupon today for
the exciting details.

BONUS EXTRA:

FREE BATTERY AND
CHARGER

MANTIS SPRAY MATE
| 1458 County Line Rd . Degt 104P
Hunlingdon Valley, PA 15005

I O Rush details on SPRAY MATE, FREE
3Week Trial. and FREE Bonus.

Marmae

home for 3 full weeks

charges. Special introductory price!
This remarkable sprayer is available

FREE 3-Week Home Trial {for a limited
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State _ = Zip

138

|
|
|
-

HELICOPTERS SHOOT BACK
(Continued from page S8)

like this: If NATO forces can repulse
their attackers with conventional weap-
ons, they would not have to resort to the
use of nuclear arms, and the invaders,
already severely weakened, would not
dare to employ them either, fearing
swift retaliation. Thus, so the theory
goes, both sides would be spared the
horror of nuclear escalation.

Buil to survive

Despite the calculated losses antici-
pated by NATO experts, the U.S. Army
does not consider its gunships expend-
able, even at a kill ratio of 16 to 1 and
certainty not at $10 million a throw.
Survivability in an artack helicopter is
as crucial as its weapons—if it can't
take abuse, it won't live long to fight.

The Hughes Apache, like many other
new designs, puts the pilot and copilot/
gunner in separate cockpits, one behind
the other, instead of the older single-
cockpit layout with side-by-side seat-
ing. Each cockpit is surrounded with
heavy armor plating like a steael bath-
tub, and the two are divided by a
transparent blast shiald.

The tandem cockpit arrangement not
only narrows the fuselage, making It a
harder target to hit, but it isolates the
crewmen for greater safety If one
should be hit, there's a good chance the
other will survive, Twin turbine engines
provide backup power if one engine
should fail, and special sand filters in
the intakes prevent clogging in desert
regions, one of the problems that
plagued the ill-fated atteampt to rescue
tha U.S. hostages in Iran.

The Apache carries up to 16 lasar-
guided Hellfire missiles for destroying
tanks or as many as 76 rockets for use
on less heavily armored targets. It also
mounts a fearsome 30-mm nose cannon
capable of firing 600 rounds a minute. It
has a forward speed of nearly 200 mph,
moves sidéeways or backward at 60 mph
and can pull high G-forces in tight turns
and steep climbs, making it a fast and
nimble dogfighter.

Electronic eyes

The eyes of the modern attack heli-
copter consist of three electronic mar-
vels that could have come straight from
a Star Wars movie—the Martin Mariet-
ta TADS/PNVS targeting and night-
vision navigation system, the Hon-
eywell helmet-mounted  day/night
gunsight and the McDonnell Douglas/
Bell mast-mounted day’night target-
tracking sight. These permit a chopper
pilot 10 see in the dark, spot targets
normally hidden from view and skim
over rough terrain at treetop level even
at night and in bad weather. The ability
to hedgehop at speeds approaching 200

mph—called nap-of-the-earth maneu-
vering—is what enables a gunship to
strike with such devastating swiftness
and surprise, using natural ground fea-
tures to mask it from enemy radar and
antiaircraft fire.

Looking like beetle eyes bulging from
a gunship’s nose, the TADSFPNVS con-
sists of two glass-faced optical scanners
held in movable mounts so they can be
aimed in any direction. One contains
the TADS optics, the other the PNVS
optics. TADS, which stands for Target
Actuisition Designation Sight, includes
a TV camera for daylight viewing, an
infrared imager for night vision and a
laser beam generator for spotting tar-
gets and guiding missiles. All a pilot or
gunner has to do is aim the laser at a
target and his laser-seeking Hellfire
missiles will automatically home in on
the beam, destroying whatever it's
pointed at. The missiles can even be
guided by a remote laser source, such
as from a scout helicopter or a portable
ground generator.

PNVS, the other half of the system,
stands for Pilot Night Vision Sensor and
contains an infrared imager that pro-
vides a brightly illuminated view of the
terrain below at night or in heavy rain
and fog. It's used primarily by the pilot
for navigating close to the ground in
darkness, but can also detect thermally
active targets.

The Honeywell helmet sight is used
in conjunction with the TADSTPNVS
system to permit the pilot or gunner to
aim the scanners merely by moving his
head. It is electronically coupled 1o the
servo motors that drive the scanners so
they automatically follow his line of
sight—wherever ho looks, they look
(see The Look That Kills, page 84).

Both the TADS/PNVS system and the
helmet sight were designed especially
for the Apache, but are adaptable to
other gunships. The McDonnell Doug-
lasBell mast-mounted sight contains
day/might optics and a laser beam gen
erator similar to those In  the
TADSPNVS system, but it puts them in
an eyeball-like housing on top of a post
above the helicopter's rotor. Being ele-
vated, the sight can peer over trees and
ridges, spolting enemy targets, while
the helicopter itself remains hidden
from view. Although adaptable to gun-
ships, it is intended primarily for use on
scout helicopters, enabling them to fer-
ret out targets without being seen.
Once a target is pinpointed by the
scout’s laser beam, it is handed off to a
nearby attack helicopter, such as an
Apache, to make the actual kill.

The opposition
The Apache had better be good be-
cause it faces stff competition in the
Russian Mi-24 Hind, an advanced-de-
{Please tum to page [42)
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EXPAND YOUR CAREER HORIZONS...

. B L

START WITH CIE.

Microprocessor Technology Satellite Communications

Robotics. Wherever you want to go in electronics
start first *-‘-‘I‘-'r‘ CIE

'-.-".-""w CIE? Because we're the leader in teaching
electronics through independent study. Consider
this Wr: tE.dc-" over 25,000 students ‘rr“.m all over the
United States and inover 70 foreign countries, And
we've been doing it for over 50 years m:lmruH thou-
sands of men and women get started in electronics
careers

""-.-"l"- offer flexible training to meel '-..'OLi' needs
You can start at the beginner level or, If you already
kr‘.r_h,-; someth '.-j' apoul electronics, you may want
to start at a higher level, But wherever you start, you

an go as far as you like. You can even earn your

As;':;r_;l iate in Applied Science I}C-C: ree in Electronics

Let us gel you started today. Just call toll-free
1-800-321-2155 (in Ohio, 1-800-362-2105) or mail in
the handy coupon
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Cleveland Institute of Electronics
1776 East 17th 51, Cleveland, Ohio 44114

started! Send me my FREE CIE school
] details about ITI'-'-n'I ]
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s my FREE package of home

Check box for G, Bill bulletin on Education Benelits
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Finally, a

bring halr back to Ilfe-
P/ 80 ReConditioner.

Announcing a major breakthrough
in the battle against male pattern baldness.

Introducing Amercas first ReCondiioner ™ P/&0,a
unigue new formula thal ges hair 8 second chance

tor

aomagic here. Just basic chemistry. Medical
researchans know that the male hormone difydroles-
losterone can disruplt the normal lunchion of certain
scakp hair folficles in genetically redisposed peopie.
The growih phase of fna affected follicles becomes
continually shorier. . resulting in the producton of pro-
gressnvely shorer and thinner hairs.

To counieract this condition, researchers have been
looking for a wa-ir o inhibit the production of diflwdrmoles-
tosternne-in scalp hair follkcles.

— Away has hinally been discovered Its called P/B0
ReConditione: With regular use, P/B0 not onily countar-

acts the producton of dihydrotestosterone, but it also
dissphes waxy sebum depoasits thal can accumulate
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HELICOPTERS SHOOT BACK
{Continued from page [38)

sign gunship already proved effective in
the Soviet invasion of Afghanistan. Like
the Apache, it's a heavily armored tan-
dem-seater equipped with laser-hom-
ing missiles. It may have at least one
weakness, however, Unlike the Apache,
it apparently is not designed for high-G
maneuvers. Several have crashed when
rotor blades sliced into tail booms due
to abrupt changes in direction.

The Hind also is a huge machine,
making it difficult to conceal, and is one
of only a few combat models the Rus-
sians are known to have. By contrast,
the United States and its NATO part-
ners abroad are turning out more than a
dozen different types and sizes suited to
varying mission reguirements and bat-
tlefield conditions. Sikorsky's UH-60A
Black Hawk, though technically a utility
transport, can be equipped with Hellfire
missiles for antitank sorties and is a
fast, rugged performer. Some 1,100
Black Hawks and 675 Apaches are
already on order by the Army.

Other U.S. combat models include
the Hughes 530MG Defender, a day/
night, all-weather gunship with a mast-
mounted sight; the Bell 406 Combat
Scout, 8 combination scout/attack heli-
copter; the Sikorsky multirole H-76, a
troop transport with antitank capability;
and the Bell AH-15 HueyCobra, a tan-
dern-seat tank killer that's a highly
sophisticated and heavily armed deriva-
tive of the Vietnam-vintage Huey.

From France comes the Aerospatiale
Gazelle, a mean-ipoking machine that,
in modified form, starred as the mir-
acle-performing supercopter in the sci-
ence-fiction movie Blue Thunder. An
gven more formidable version, the Dau-
phin, will have advanced avionics and
heavier armament. Britain's contribu-
tion is the new Westland Lynx-3, a
versatile day/night, all-weather gun-
ship equipped with both TADSPNVS
avionics and a mast-mounted sight.

West Germany's PAH-1, made by
Messerschmitt-Bolkow-Blohm, carries
antitank missiles, but will soon be re-
placed by the PAH-2. an upgraded
tandem-seat model equipped with both
air-to-ground and air-to-air missiles,
TADS/PNVS avionice and a 30-mm
nose cannon similar to the Apache’s.
Italy's Agusta A-128 Mangusta (ltalian
for mongoose) is also a tandem-seater
and, like the Apache, has both night-
vision avionics and laser targeting.

Today's helicopter gunships may not
be able to see through walls like the
fictional Blue Thunder, but they can do
some pretty wild things. And tomor-
row's wersions, with still more ad-
vanced avionics and more powerful
WEeapons systems, may even make the
Blue Thunder look tame. ™
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i A
IR | DRIVING TOYOTA'S MR2
o {Continuad from page 89)
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I found the passenger compartment

eerily devoid of engine noise. In more
exotic mid-engined cars, you expect at
least a little hum or rasp or something
back there to let you know what's going
on, but not in the MR2. You have to
check the tach, and then you're amazed
to note that the engine loves to run at
and above 5,000 rpm. In fact, until you
wind her out to about 4,500, not much
happens. After that, though, the ram-
tube butterflies flip open and the car
takes off like a shot.

This is the same 16-valver that
Toyota introduced in the rear-drive GT-
S sport coupe (Driving Toyota's Corolla
GT-5, page 109, Nov. "B4). As in the
GT-S. this engine feels relatively weak
at the low end but comes on very strong
above 4,500 rpm. Redline is an honest
7.500 rpm, 50 you have to learmn to keep
the engine wound up tight.

The MR2's transaxle comes directly
from the front-drive Corolla sedan. But,
like the Corolla GT-5, the MR2's gear-
box has a little too much of a gap
between second and third gear ratios.
Clutch action is silky smooth, and the
shift lever feels as though it's bolted
directly to the transaxle. Actually, it's a
remote system using dual flex cables.

The MHAZ2's front suspension is by
MacPherson struts located by trans-
verse links and rubber-bushed diagonal
tie struts, and the rear uses a modified
MacPherson setup, this time with twin
trailing arms.

To me, the MR2's ride felt mighty
good; not jiggly but controlled and
pleasingly firm. Toyota suspension en-
gineers managed to remove most of the

CLOCK COMPONENTS
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all of itz power

il Awaciable = 12 vall o 115 vo0 Midship-mounted 16-valve engine |left] is a real screamer, developing
FOR MORE INFO WRITE: between 4,500 and 7,500 rpm, The rear trunk is able to hold five grocery bags upright.
nasli ht Canversions, Inc.
: front discs are vented, the rears solid. body's tendency to roll. They did this

partly by attaching the front and rear
stabilizer bars directly to the MacPher-
son-strut housings through a ball joint-
and-link arrangement.

Performance feaels great in every di-
mension. Factory figures put 0 to 60
time at 8.7 seconds, with the quarter
mile coming up in 16.2 seconds. Where
the car probably shines best, though, is
in overtaking on the highway. Shift
down, keep the engine humming and
third gear winds out to an easy 85 mph.

Fuel economy turns out to be another
of the MR2's long suits. Its estimated
EPA figures are 26 mpqg in the city, 29
on the highway.

Inside the car, the seats are great.
The rest of the interior—to me, at
least—reflects the same custard pie as
the exterior. The passenger’s side of the
dashbeoard slopes rearward at 45°, ren-
dering it neither useful as a parcel shelf
nor distant enough to give the illusion of
greater interior spaciousness,

There is a surprising amount of lug-
gage space in the MRZ's two stowage
compartments., The 2.8-cu.ft. forward
hatch under the hood contains a mini
spare and has room for a couple of small
soft-sided carry-ons. The 5.1-cu.-ft. rear
trunk behind the engine is deep and
uncluttered. In all, the MR2's carrying
capacity measures 7.9 cu. ft. versus 6.8
for the Fiero.

Even with my reservations about the
MR2's styling, | don't see Toyota having
any trouble selling the 36,000 units it
plans to import during 1985. The
MRZ's price wasn't set at press time,
but it's expected to be in the nmghbor
hoed of $11,500.
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EXCLUSIVE FORMULATION USED BY AIRLINES—NOW AVAILABLE TO CAR OWNERS

Glass Shield™ KEEPS ALL CAR WINDOWS

PERFECTLY CLEAR AT ALL TIMES...
ABSGI.UT ELY NOTHING GAN STICK TO THEM. ..

o NOT SNOW  NOT SLEET
e NOT ICE e NOT GRIME

o NOT DIRT e NOT RAIN

o NOT BUGS o NOT TAR

e NOT SALT SPRAY

One Application lasts for up to Six Months!

—Glass Shield—.

* STOPS ICE, SNOW AND SLEET FROM
FORMING ON WINDSHIELD, ETC.

& ROAD TARS, GRIME, SALT SPRAY, DIRT
AND BUGS ROLL RIGHT OFF.

® FULL WINDSHIELD, SIDE AND REAR
WINDOW VISIBILITY PERFECTLY CLEAR

e
NOT SOLD 1IN STORES

GLASS SHIELD utilizes the formulation
now used by most commercial and private
planes to insure a perfectly clear windshield
regardless of how foul the weather.
WORKS LIKE MAGIC
You'll be amazed as you watch the ele-
ments hit your windshield and actually roll
and bounce off every area of glass. It's not

T PFOVED FOR CARS pilleeridspin m{mtmmmmm‘mﬁ ;
BOAT OWNERS - DENTS FOR YOU AND YOUR m?um

The plane formulation was enhanced by
adding ingredients that not only prevent
snow, sleet and ice formation on cars, but
also grime, dirt, bugs, tars and salt spray
from adhering to your windshield and all
glass areas, including side mirrors. You can
now drive in the worst of weathers with the
assurance that you'll enjoy even clearer vis-

* ONE APPLICATION LAB'I'SFDHUP"I‘O
8 MONTHS.
¢ ONE BOTTLE PROTECTS SEVERAL CARS.
¢ SAFE FOR ALL CAR FINISHES.
» EXCELLENT FOR HOME WINDOWS,
ELIMINATES CONSTANT WASHING
¢ PERFECT FOR BOATS, T0O.

ibility at all times without even using your
wipers. AND, because GLASS SHIELD
protects the entire glass area of your car,
you enjoy far greater visibility than merely

KEEPS SALT SPRAY OFF WINDOWS J,ﬁiﬁ%

30 DAY MONEY BACK GUARANTEE

return the remaining contents within
30 days after receipt for refund of
product cost.

© Copyright 1883 Howas Ca,

City —

depending on your windshield wipers, 0| Howe Co. Dept. 648 i
Clearer and wider visibility insures elimina- |  10-10 44th Ave., L.EC., NY 11101 i
tion of "blind spots™ and provides grealer o  pigase rushme _ bottles of GLASS SHIELD i
protection against road accidents for you @ $795 (2 8r $13.90, 4 for $25.95) Add $1.00 per
and your family. B order for postage & handiing, NY. residents add sales
GLASS SHIELD is made by the I tax. Enclosed is check orM.O.for$______, or I
manufacturers of famous GLO- | chargetomy L[] VISA L[] MASTER CARD [ ]
SHIELD, America’s finest car finish. j = Expire Date 7
We guarantee that GLASS SHIELD J  Neme
will do everything we claim for it, or I
B adoress |
| i
| i

State
L----------------J
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OR PL-AN B’ODK OF wow cost| |

electronics. Its new M-68—a range-
finder—has through-the-lens electronic
exposure metering.

Electronics governs flash output to-
| day, too. Most program cameras use
| “dedicated’’ flashes of the same brand
to read the camera’s settings and mete
out just the right amount of light, Now,
Vivitar is offering a universal "dedicat-

ed” flash, the Disk player for Fuji's
5200 Easy Read- TV-Photo system
er, for use with |above| uses 2-n.-
dia. disk
sevaral  popular shown In
brands of pro- at right.

I gram cameras.

Many of these automated electronic
“program” features now can be found
in the so-called “"medium-format™ cam-
eras, which use 120-size roll film for
6x4.5-cm exposures. This is nearly
three times the size of a 35-mm frama,
thereby making superior enlargements
possible. Fuji's G56455 and Pentax's
645 are typical of this breed. Rollei
added sophisticated medium-format
features (such as dual, eye-level/waist-
level viewfinders) to its 35-mm SLR
Rolleiflex 3003.

A similar hybridization has emerged
; in the "auto-everything” 35-mm com-

pact field. The half-frame 35-mm cam-
era returms with Konica's AA-35—in a
size no larger than a disc-film camera.
The company’s reasoning: disc-format
portablility with better enlargements,

Electronics adapis Vivitar flash jabove| to
most program cameras, and lets Fuji put
many features in 4'.-lb., B-mm camcorder,

PHOTOGRAPHY UPDATE (Continued from page 70)

because the exposure is five times larg-
er than a disc-film frame,

Other noteworthy entries among 35-
mm compacts hail from Yashica and
Fuji. Yashica's T-AF and T-AF/D) are the
first compacts whose bullt-in flashes
automatically meter light output by the
distance from the subject.

Fuji's DL-200 presents two “‘firsts"”
for compacts, One is through-the-lens
light metering. The other is “film
prewinding" —film is loaded and auto-
matically extracted from its canister. As
frames are exposed, the film feeds back
in*o the canister.

Most auto-everything compacts in-
troduced at Photokina now accommo-
date film speeds up to 1000 ASA (Fuji's

E PP I

 Ed BT T -

TrETEY - |

P |

rrYTLY |

AAALPS |
e e

go to 1600). Also, many new compacts
feature "DX" film sensing, enabling
them to adjust automatically for correct
film speed according to the "DX" code
embedded on the take-up leader of
most new color films.

Virtually every film manufacturer in-
troduced new papers at Photokina,
promising better color resclution and
longer-lasting prints. Konica says its
paper’s color stability lasts 100 years.
In optics, Pentax introduced fish-eye

(1807} and ultra-wide-angle lenses
with much-reduced periphearal dis-
tortion,.
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Howtob
the best products

instead of the
best advertising.
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Everybody's advertising promises
you, "Ours is the best.” But they can't
all be best. So how do you decide
which to buy?

Today, more than three million consum-
ers decide by reading Consumer Reports
magazine.

For nearly fifty years, Consumer Reports has lived by one basic
objective: to be objective in order to protect you, the consumer. Each
issue brings you detailed brand-name ratings. Warnings against
unsafe or defective products. Sound money management advice.
Authoritative answers to health questions. Page after page of un-
biased, reliable information to help you make informed buying deci-
sions. To help you get the truth about those thousands of products
and services everybody's trying to sell you.

Our exclusive ratings and recommendations take the guesswork
out of going shopping. We name names. List model numbers. Provide
prices. Tell you precisely what you need to know before you buy. For
example, whether the product really performs as well as they claim.
Whether it's convenient. Effective. Economical. Safe to use. Whether
it's likely to last. Facts that enable you 1o select the best quality every
lime—and save money, too—possibly hundreds of dollars in savings
every year

How do we remain objective? By remaining a nonprofit organization.

By refusing to accept outside advertising. We don't even accept free
samples of the products we test; we buy them at retail just as you do.
No wonder our readers trust Consumer Reports!

Why not join them? Simply mail the coupon for two free gifts, First,
our 384-page 1985 Buying Guide Issue, filled with money-saving facts
on more than 2,000 brand-name products. Plus The Medicing Show,
our informative 255-page health and drugs handbook. A combined
$11.45 value, now free with your intreductory subscription.

Consumer Reports. We show you how to buy the best products
instead of the best advertising.

l-l-l-l- 8 N & &8 8 N _§ N _J _HN

Subscription Departmeant
Box 2479
Boulder, Colorado 80322

Yes, please enter my one-year subscription to
Consumer Reporis, and send my free 1985 Buying
Guide Issue and free copy of The Medicine Show: In
addition, I'l receive 11 regular issues plus the 1986
Buying Guide Issue (when published) all for only $16.

O Payment enclosed O Billme later
(mail in envelope)

sDAM
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e s gl

Address Apt. No

City

Stabe Zip

Please aliow 6-8 weeks for delivery.

MONEY-BACK GUARANTEE: If you decide to cancel for
any reason, we guarantes to refund the unused portion of
your subscription. Your two free gifts are yours to keep in
any case.
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Decent seats and fine controls [above| add
to the Cimarron’s sport sedan amblance.
D'Oro trim package includes fluted rockers.

e new VB and four-speed manual
transaxle finally move the Cimar-
ron from the minors into the majors.
Here's the Cimarron Cadillac should
have been offering all along.

The original 1981 Cimarron was an
unsatisfactory repackaging job. GM
took its four-door, four-cylinder J-car,
added Cadillac badges, made a lot of
options standard, and sold it for $4,000
above the basic Chevrolet Cavalier CL:
virtually the same automobile. No one
felt particularly good about the early
Cimarron. The Honda Accord and Maz-
da 626, both less expensive, outdid it in
every way. 5o did such intended rivals
as the Audi 4000, Saab 900, Volvo DL,
Nissan Maxima, Toyota Cressida and
BMW 3-series.

Well, the Cimarron comes a lot closer
to the best of those cars now. By the
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Chevrolet’s 129-hp V6 lets Caddy's J-car
finally compete in the Audi/BMW league.

BY MICHAEL LAMM, West Coast Editor

simple expedient of adding the Chevro-
let-built, 2.8-liter, fuel-injected, 60° VG,
the 1985 Cimarron becomes a remark-
ably likable sport sedan. The VB adds
nearly 50 percent more horsepower
{129 versus 88)}—a dose of oomph the
car needed from the start. Equally im-
portant, the V& makes the Cimarron
considerably smoother, quieter, more
flexible and more refined in the way it
feals and handles in traffic. Anyone
who test-drives the V& and the Four
back to back won't be happy with the
Four ever again.

Personally, | prefer the V6 with the
four-speed manual transaxle. But you
can also get the V& with the THM-125
three-speed automatic, and that's not a
bad combination either. 1 found the
automatic more tractable and user-
friendly than most—no annoying

quirks; no torque-converter lockup am-
bivalence; and it upshifted and down-
shifted at my slightest throttle com-
mand, almost instinctively, It's an
excellent automatic,

Still offered is the 2-liter Four with
either automatic or five-speed manual.
This Isuzu-built five-speed, though,
isn't up to the torque of the VB, so the
V6 comes with the beefier Muncie FX-
125 four-speed instead.

The 2-liter pushrod Four, also sup-
plied by Chevy, sucks with a single-
point throttle body injector, while the
V& uses Bosch K-Jetronic multiport fuel
injection and tuned intake Tunners. The
VE has a single serpentine belt for all
accessories except air conditioning,
which uses its own V-belt.

Besides improving performance, the

(Please tum to page 150}
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can PAY-OFF..

Your home workshop

This power-fed tool —
SAWS to desired Width . . . el Send To0AY 1§

Eniraing !
e i e

PLANES to desired Thickness . .
MOLDS all popular Patterns.. ..

—all in one fast operation! ed
Only Complate Workshop Tool Of ifs Kind In The World!
From the day it arrives the PlanerMolder/Saw will make

IR 1N 3] fact-filled

Mail Cowpon Below
For Complefe
Details!

Does The Foley-Belsaw Pay?

NO SALESMAN Will Call—ever!

and Iﬂ-au'e you money. With shortages and inflation driv- YOU BET!

ing lumber prices skyhigh, this versatile power tool - =

quickly pays for itsedl by easily converling low cost READ WHAT QOWNERS SAY. H o oevs, FOLEY-BELSAW CO.

rough lumber into high value finished stock. Make your | bowght a Bakch of walnut in the r““ﬂ"- aosician oo fhast 90608 FIELD BLDG.
¥

and afer pleming it an the Foley-Belsaw
gened | saved enough money (o pay for
Iwo-tmias the cost of the Plassr, |f really
do#s a good job ™

ALE. Clark — Springlisld, Disla

and addrexs o KANSAS CITY, MD. 64111
(F 2 4 3 4 3 4 [

e Foley- aagmgn ¢REE .
T ) 90609 Fisid Bidg
XL Kansas City, Mo. Boat11 5““

YES. please send me the FREE Bookier
al glves me complete facts abour vour
anzwer—.‘-d'dd'u\-Snn and full details ow how [
can gualihy for @ 20-Day Free Trial righs (a my

awn quarter-round, base mold, door and window stop,
casing, tongue-and-groove... all popular patterns
Other operators turn out picture frames, fencing, clock
cases, furniture, bee hives, bed slals, surveyar's
stakes .. . all kinds of millwork. Handles 1ough oak and
walnut &s easily as pine using only one small motor, and
50 simple o operale even béginners can use il

Men and women everywhere are using this one

This machene pays for itsell making maney
out ol scrap boards, M is & wary well built
maching amg | condess it i3 mose than | really
eapected for the price. |1 does eweryhing
you &y i wil

Fmphen Schwls — Orangevilie. Peana.

“I've ek @ planer man ot years and am

Sa3ma. m carpenters and iiwe: Pl ?I‘II Foley-Besaw has eamsc awn shop. :Fun.n'ﬂ:rnnd'.rh_fr.? is Mo Obliganion
cantractors h w ared m “ -I m ma $60,000 in aleven H_!rl '8 fhet bt and rhar No Salerman will call
trim... base shoe...bed mokd.., cove and et Berre - Resshiory, Grogem

Quarter round . ALL of their trim. You can el
picturs frame to cestom Iraming shops,
paint siores, degartment stores and direct 1

Irecommend the Foley-Belsaw as the mosi
ugedul shop bool any craftsman could cem
We use one every day in ihe Warkbench

1 .--"-l"l'--'.-

users, All patterns available or design your own. model shop . .. coulde't gt along without
Get FREE Dooklet with facts and full " Jny Hedden, Edils <
details ... RUSH COUPON TODAY! 1\ Workbench Magaring A 1T ¥y r |
FITNESS EXPERTS AGREE
I.lllt en]wablc sport of cross country- Speedometer, odometer included. Pulse-
skiing is cited by leading physiologists met:rophamlﬂednakfmmforquiet
as the most pe form of aerobic exercise. n and fine furmiture a; e,
Its rhythmic total body motion uniformly vic pad provides user stabality
exercises more muscles than other forms of Exclusive Patented hesl Action
exercise and its smoothness causes no Provides unmatched sm and
joint pain or damage. Hﬂrdlr-’l‘mﬂklﬂm continuity from stride to stride. Motion and
Eetthesamettﬂﬁﬁmﬁshmﬂma resistances are same as in real skiing.
& convenience of your humfr.
ordicTrack eliminates barriers of time,
weather, chance of injury; etc. Very effective * Fits in your home or
for weight control. 2 office i w
More Com; Than Running I olds sta
Mdsarmmpsﬁderem. Jarless— ls.fx “F"m
doesn't injure the joints.
Maore Effective Than Exercise Bikes
More complete. Adds important upper body rarra ol
exercise and provides more uniform leg ﬁgm or %ﬁfﬁ?ﬂ
muscle usage. Higher pulse rates, necessary Brochume
for building fitness, seem easier because
] more m share the e:r.ermse TOLL FREE—
“’heiﬁgm the water supports '.'lll‘innesn'lx- 328-5888
the body allowing major leg muscles to loal. S12-445-6087
'l'h: ﬂa.nd UP m“ on thf Nﬂrm F5I 124-PM Columbis Court, Chaska, MM 55318
exercises the leg muscles much more
BETTER THAN oty f NordicTra /
EVEN SWIMMING. .-,.5"" s e s rcdetieng The Jriess Total Body Exerciet
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MUST LIQUIDATE

AT FAR BELOW DEALER COST!

FAMILY PAGER

Commumcatlﬂn_:"““‘-

High Technolagy paging systems have fong been
available 1o doctors and executives al an ex-
pensive price. Now you can bring that same
technology into your home at a very small frac-
tion of the cost! Dua 1o a bankruploy, we are
now authorized to ligquidale this family com-
munication system at FAR BELOW dealer costl

Al Home:

Call children home from the neighbarhood play-
ground with the push of a button!

Signal your child to merely “phone home” from
the neighbor's house for a message!

Stay in touch with family membars at home
while you are oul in the yard!

Bring your “family” mechanic in from the ga-
rage for important phone calls!

On the Farm:

Call tarm hands in from the barn, instantly!

* Home-Based Trangmiter] Plugs into standard
household outiet,

* Two Portable Recebvers! Durable vinyl covering
and belt clips. 12-hour rechargeable batteries
and charger are included.

= Personalized Codingl Prevents interference with
similar paging sy stems in neighborhood.

* Electronic | You can send TWO ditferant
signals: for “come home” or “phans hame."

= | /2 Mile Range or Mored Depending on local geo-
graphic conditions,

& Warning "IIHF I Lets recaiver /wearar know
when hefshe has wandered out of ranga!

Ihm H 2'.'? B3124.02
1 to change after
ll:r daya. Offar void owiside
origina 48 states

Cmdit card cuslomers can order by phons,

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

hem H-277-63124-02
14616 281h Ave, N. /Minneapolis. MN 56441-3367
Send . Family Pageeis| a1 310 sach plus 34 sach for

shipping and handling. IMmassata residents sdd 8% saing
tmx. Alioess 34 wosks delivery. Sorry. no 0.0, ordeds.)

DMy chisek of rohiy srded 1§ anclossd. (Mo delays in proc-
sssing orders paid by chack, thenks 1o TesChesk |
Charge: 7 MasterCard= T WiSA O Arm. Ex. [ Denars Club 1
Acct. Mo. Exp.

PLEASE PRINT CLEARLY

Hama
City
State
Phona

Sign e

C.0.M.B. CO.

Authorized Liguidator
146756 ZRTH AN MORTH
MINNEAPOLIS, MINP L 65441

ne

1387
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DRIVING THE CIMARRON V&6

(Continuad from page [48)

V& engine has changed the Cimarron in
several physical ways. First, because
the transverse V6 is wider than the
Four, both cars have been made 4.8 in.
longer. All this extra length is added
ahead of the firewall.

Secand, the VB Cimarron comes stan-
dard with what amounts to a handling
suspension package: 2-mm  thicker
front stabilizer bar, gas-filled front Mac-
Pherson struts and rear Delco-Bilstein
shock absorbers, stiffer spring rates,
plus larger wheels and tires. The VG
uses Goodyear Eagle GT P205/60R14s
on 14-in. alloy wheels, while the Four
stays with 13-in. alloy wheels and
P195/70R13 tires.

Handling Los Angeles

The wider tires and stiffer suspen-
sion definitely translate into better han-
dling for the VG, | compared three
Cimarrons on Los Angeles streets and
freeways—two VBs and a Four. No
contest. The VEBs handled traffic in an
easy, confident manner while the Four
tended to feel slightly clumsy by com-
parison. | couldn’t test all-out cornering,
but in brisk driving over twisty stretch-
es of Sunset Boulevard in Beverly Hills
and along nearby Mulholland Drive, the
V6 felt surefooted, steady, stable and
certainly on a par with any of its import-
ed peers.

Cimarrons with either engine have
good, quick, responsive, precise rack-
and-pinion power steering. | appreciat-
ed the variable-ratio feature, in addition
to ample feedback through the leather-
wrapped steering wheel. The V&'s ride,
while slightly firmer than the ride the
Four delivers, is supremely comfori-
able, particularly at freeway speeds. |
got the impression that the V6 Cimar-
ron would make an excellent long-
distance touring car.

Standard equipment

You still get a fair complement of
accessories in the "85 Cimarron, includ-
ing automatic air conditioning, an
AMFM stereo with four 4-ohm speak-
ers, voice reminder, pulsed wipers, full
gauges, fog lamps and countesy lights
everywhera. Among the Cimarron's op-
tions are digital vacuum-fluorescent in-
struments, glass sunroof, power seats’
windows/door locks, leather upholstery,
cruise control, various sound systems
and tilt whesel,

The Four uses GM's new wvariable-
displacement air-conditioner compres-
sor, which doesn't cycle in and out and
thus gives smoother performance. The
V8, however, gets the DA-8 carry-over
compressor, and while it does cyele, you
hardly feel the power drain.

This year's I'Oro model is available

Transverse 2.B-liter V& has a ribbed fuel-
injection plenum that looks like a finned oll
pan. leading to upside-down motor jokes.

in white or red with golden accents, 14-
in. wheels, Eagle GT tires and a fluted-
metal rocker molding. This stylized
molding is optional on other Cimarron
models as well.

The V&'s projected best EFA mileage
estimates are 20 mpg city, 26 mpg
highway, as against 2533 mpg for the
Four. Due to a higher (numerically
lower) final-drive ratio, the V& with
automatic delivers 2 to 3 mpg more
than the stick.

And despite a $400 1o $600 higher
price tag, Cadillac expects to sell three
to four times as many V& Cimarrons as

Fours. Makes sense. P™M
' THE PM REPORT CARD
Cadillac GRADE EUHHEHTS
Cimarron V6

Acceleration B More than adequate

Handling B Excallent in normal
traffic

Braking A Sure, lade-free stops

Steering A-— Varable rabin. good leed-
L e

Transmission A— Good 4-speed; should

(manual) beas

Ride A Smaoth but nod mushy

Fuel economy B Quite competitive

Seating B Could use more suppor
adjustments

Yision A Good wviews in a2 dirge-
tions

Gauges’ A Fine positioning, prefer

controls analog

Ventilation A Great stangard air condi-
tioning

Holse A No wind roar with win-

@ 55 mph dows up

Cargo A Desp. usable trunk

Engine B Tightly packed

serviceability

Fit and finish A Prototypes look great
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(gcmtaﬂcoda Home Autobody Repair Shop

Body Solder: The Permanent Panel Repair

._i_.,-

Body solder makes a permanent professional-guality repair that
won't crack, lift, or shrink. Easy w apply with a household propane
torch and can be shaped to any contour. Great on parch panels, seams,
and edge work. Accepts paint just like sheetmetal, Far more durable
than synthetic fillers. The crafisman’s method still used today by the
best body shops, restorers — even by auto manufacturers. The com-
plete kit includes four 4 Ib. sticks body solder, 2 paddles, 1 b, wallow,
¥ Th. tinning butter, 14* body file with heolder, end FREE instruction
book “*Auto Body Solder™ containing 50 pages, with over 50 illustra-
tions (the most complete source of body solder technigues available!)

#6730 Home Craftsman Body Solder Kit . .. . $58.00

H6400 Extra Sticks 30-70 Body Solder Y lb, ..oov.ov 00 § 350 ea,

The Sure Way to Kill Rust.

Eastwood’s Sandblaster.
When rust cuts deep, the only way to get it
out completely is with & sandblaster. With
thousands sold, our sandblaster is field-
proven and cost-effective. This tool will ket
vou do the jobs you once had others do: Dis-

!

.
s,

r pose of rust, scale, paint and corrosion in
J .
Frarured LTS,
IH.I'I'IIIR L4 The Eastwood professional sandblaster
I.i & i R

package includes our all-metal, power gun
{same as used on our larger units), ten-foot hose, 14 pickup ebe, spare
nozzle and detailed instructions. Just hook up to a one H.P, compressor,
insert the pickup tebe into dry sand or other abrasive and you're ready 1o
go. The blaster’s suction head draws abrasive easily, Mo surging. No
skipping.

Three operations in one: Sandblaster, liquid blaster, air gun. With
degreasing solutions, vou can use it to remove buildup on engines and
parts. Also get a high-velocity flow of air to dry or clean parts. All spare
parts are available through our catalog.

AB532 Sandblast Gun ...

OPTIONAL: Sandblast hood with rrplac:ah]t lens.
m'isasan,.ihlmhmdandhm.......

$19. 9'5

Just adjust wol o metal thickness, flange repair ares and lay in
pawch panel. Your weld will be flush with body metal, which minimizes
grinding and uses less filler, Works in tight areas 1o make sharp curves.
Requires little effort for perfect Manges.

HG286 Panel Flanger

Eastwood Nibbler Cuts Body Metal Fast

Our nibbler curs straighs
I.IJ'H.'!. curvth—an}' S.I'.IB!_'H;' }'ﬂl.l
need. Leaves a flat, no distor-
tion, burr-free finish. Uses less
e¢ffort than ordinary snips.
Chromed steel construction with
cushioned vinyl grips. Cutung
jaws made of hear-treated ool steel. Will cut up to 18 pauge steel and
16 gauge aluminum. Jaws replace easily after long, hard use

6281 Mibbler .......

H6284 2 Replacement Bludr: i

. $28.95

§ 9.95 £ 1984 The Esstwood Company

==
[
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I
|
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Spot Weld Perfectly In ]ust 6 Secunds

AL : 4

spatilo e

Hqum e

d L det ety

,I-:a%l . I‘I“E[ ni-’“ ' I

* ARC FUSES METAL

MAKE FAST DISTORTION FREE WELDS

Spot welding has some distinct advantages, It's very fast - a few
seconds for a sound weld. Because the heat is confined toa small area (the
14" dia. electrode) 1t avoids warpage or distortion. Allows for accurate
control that lets you make consistently uniform welds,

EASY TO USE - EVEN FOR BEGINNERS

Become a pro in just a few minutes. Hook it to the electrode holder of
vour are welder {set at 50 amps) and ground to car body. Just pull back
the rigger 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 raise 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 bhetween 18-26 gauge. (Auto body steel metal is
berween 18 and 22 gauge). Ideal for welding replacement panels, floors,
brackets, clips, braces, channels, erc. 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
reaching into edge and recess work. Proper replacement electrodes avail-
able through Eastwood. Gun comes complete with connection wire,
spare electrode, 2 pressure heads and complete instructions.

H4355 Spor Weld Gun ... PR TR i 53595
#4321 Package of 10 eéxtra r!l:n:rmd.ts T e $9.75
H436T Welding Goggles . ... .o iviiiiiiiiiiiiariinernny 56,95

TO ORDER CALL TOLL FREE
In Penn

1'800'345- 11 78 (215) 6444412

JO DAY MONEY BACK GUARANTEE

— — — — — —— —— S S— S —

Itemis) # s
— Itemis) # s
[temis) # ]
— Itemis) ® 5
_ ltemis) # 3

Packing and Guaranteed Delivery Charge il your order is:

=B b0 D000 - = NSO WROT po 8000 - 24 40 S000 po 7500 - 5500

mﬂlm W00 - 2V 0% 4000 o %00 - 3495 7500 and up - -ﬁil:l’ £
O Send me your 64-page catalog — =2.00 £

0 Check Enclosed TOTAL &

O VISA O Masteriard 0O COLD, (Add 52,000

i Fedit Expiration

Uanl Daibe
Name

Adidress

Ly Sear—____ Fap

EASTWOOD COMPANY [ PA rendenri add 8% iwlni fanl
147 Pennsylvania Ave., Box 296, Malvern, PA. 19355 (215) 6d4-4412

I
==
=]

|

|
|
|
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LOOKS AL...

Orem Super Square

Beveling one corner of the tongue and
machining a slot in the blade has turned
the tried-and-trus carpenter’'s square

To lay out rafters, butt tongue bevel to edge
nfn%k.i‘h-mmeman@umﬂkinﬂut
aligns with same edge. Then mark cut line.

into Super Square—able to determine
all angle cuts and inches-rise-per-foot-
run at a single measurerment.

Roof framing, stair risers and other
hard-to-figure angle cuts become a
simple matter of pivoting the 11%.-
ounce aluminum square on the beveled
comer at the tongue’s 12-in. mark and
reading the angle in degrees in the
blade’s slot, or in inches-per-foot-slope
along its inside edge.

Super Square also determines exact
deductions for ridge beamn thickness
when working with the compound lat-
eral angles required for hip and valley
rafters.

Super Square is made by Orem Re-
search Inc., located at 513 North Elm
31, Hinsdale, 1ll. 60521. The manufac-
turer's suggested retail price for the
tool is $24.95 plus $2.65 shipping.

— Rosario Capotosto

Instructions and functions are anodized on-
to Super Square’s scratch-resistant surface.

SOTZ MONSTER MAUL

WIGH STRENGTH STEEL HANDLE

CUSHION GRIP

*19.89

FACTORY PRCK-LP

FAST-N EASY WDOD SPLITTING
® Encls beokan honcles, stuck oxes ond fiving
WEgE

= Hofdened spliting edge lasts and losts. Resists
dhalorming:

& Sl mesdt logd in ol hek

= Mo struggling Bfting heavy logs up to high
priced power splifens,

= Mo gaoscinag, no set-up, no fokedown
= Shape of head prevanits sticking.
= Dropyiam. sow'am. stand’em up and split'am

* No gimmicks, just simple physics.

VI5A or MASTERC ARD RUSH ORDERS
CAILLTOLL FREE 1-800-321-9892
Inside Ohio 1-216-236-5021
or SEND CHECK OR MONEY ORDER
Sorry No C.OD.'s

TOTAL
_WE

FACTORY
NEEAW
52147
§34.9%
§17.93
S18.49
519.89
350

WOODSTOVE KITS

1530 Gal. Bottom
55-Gal. Bottom
Top Kit Fits Both

B L. Lochy's Maul

12 Lb, Manster Maul
Cushion Grip

Guaranies: l-year ol offar. |
0y s ogainst folure

Wl

ADD FOR SHP
it
5400
8400
§100
3300
5500
51.00

GARAGE SHOP HEATER .....

USED BY U.5. ARMY

= PRODUCES MORE HEAT THAN 2 OR 3 HIGH
PRRCED WAODD STOVES

» TREMENDOUS RADIATING SURFACE AREA
SIVES YOU MORE HEAT 'WITH LESS WOOD

= Alrfight design and drofl confrol en-
mineanad 1o imil the amount of orygen
antaring siove for confrolled, sale, edf-
clant heat. Prevents ovedinng so drums
can't bum ug.

= Use of droft control alows you 1o heat
large or small areas  Basement insfolla-
tian heots vour antire home Graol for
FOUr QOrOge. workshop, o cabin

* Top drum squeeiss 50% mona BTUS
From hipol? Poemolly 08T UR Th CRIrmNy
Hesrey stiged kil Doits topather guick ana
= la ]

Kt comes 55 gal., of 30 ko 15 gol. drumn
[ret suppded) into high copocily shoves

Patentad INTERMAL DRAFT CHAMMEL - Ak
endering fop drall conticd i prehaoied
o # i droney down ingicle o dodr and i
suckad inta Botlam of heaaber with a fur-
Bulent actich, minnhg Witk 1he wood
gatet The mickes 1he 5otz slowe bops in
afficiency

SPAGK-PROCE DESIGH. Bacoute of our -
teireal chialft chanmal hol sporks conrot
jurres oul of Feofes 08 in atrers with drofr

straight open fo fire

\
Nt

ASLOWAS §
A

$27.47

ou2tin{Sae

f_:"‘-h Nl
e 1\

S5KIT
SHOWMN
Burns over 24 hours

SPECIRCANOME: Door door frome fus colar, deott
b inteencl craht choneed of 1 go e B 18
W1 St Fanped iofch oofch of /16 A el nuts ona
Doty Top Drum, Connecion Songes. (i oty &
P brockess rutt ond poft

ST shon nag KNG STE T ChaQnn 00 DOeTng
W GO e T round doo

Now Also Mooa in Canada
Pricas Cioll 1-807-222-232) o write
30727 PO Bow 1000, Dept, 43
o Fols, Ontoria POVITO

Sofz Inc., 135643.NA Station Rd., Columbia Station, OH 44028
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Call 1-800-533-5545 today and ...

On These Brand Name Parts,
Tools & Equipment!
HEAVY DUTY LOG SPLITTER SALE! :

B TOM, 1 10Vall, Ele ||..‘-,||||r IemE 1110,

1 2% TOM . Homeowrner S oee i fem el
15'|TUH Lo Pre 1138
15'|TGN.":.J’IF"'-|-

15% TOM, Vertsca

EHGINES

{ORIZONT
$134.95
$138.858
it 3188.95
3185.85
$210.95
1255.98

EHPTE:urﬂsuil

5 HP Briggs, s shall

BHF Tecumsah, (Castiron
BHP Briggs, © snah tem s
10 HP Tecumish Cakt ik
'ID-H‘F TEI:IJMI.'P' Ele

131' SI:I lI!

e boat ano

Lo SALE Tire Only

b $19.95 81550
TMEIb $20.95 $322.00
0 Ik $32.95 $29.00

ol
222 .00/ pr
224 DO/ @i
3T .00/ p
$20.00/pr

. OMLY $45%.00
..OMLY $704 .00

IE1EDD

- $B19.00
..l1 140.00
$1324.00
..81524.00
..51820.00

. 122 TON

HOMEOWNER SPECIAL

LOG SPLITTER

a-f,cu = PARTS @

11 GPMEStin-Pump #1011
13 GPM 2 Stage Pump, 21013
18 GPM 2 Stage Pump, #1015

- §83.50
E118.95
$138.85

Standard 4-Way Contral Valve, = 2010
Auto-Detent Valve, #2020,

Ax24x2" Cylinder (Welded Typel llem S02474
(Can ship UPS) . OMNLY.. 195 @5
Sx24x2" Cylinder|Tis Foo Type| leme S0GL04
ONSALE NDW. . . B222.00
Many Other In Stock at Low Discount Prices!

845 50
S48.50

TARPS

SALE!
1r LE 32.689
1771 At 84,85
1772 e 3595
1773 T uiE $9.95%
1774 1Fa20  S12.98
1778 1E 20 1995
1778 Mw3I0 83995
1777 W0 368,05
1778 589 95

teame SILF

COMPRESSO

5 HP, 80 Gal, Vertical Campbell/
Hau51P~Id 2 cylinder single stage
#15054 List $1160 $500.00
[Willahip 45 states for $50), Cal., Oregon
& Washington 3680, [Prepald with ordar]
SHP,60Gal, ? 5tage air compressor
£154975..0N SALE NOW ... 3898 50
1T HP, 11 Gal. Tank, Campbell
Hausfald single Stage comprassor
#15951..0N SALE NOW .. $240. 95

Many Other Compreasscors & & Full Lins of
Alr Toals Available st Discount Prices!

EH E R_ATOFIS

4000 'ﬁ'lﬂ 8 HP Ba
amp ¥ i

lem & | GdC3

SALE “49.“5

£516 a%

1am & F A0

i als 817174 SALE S689 00

With Ebac Srarm 709 00
Wil Bhip 48 sinies §45)

UTILITY
TRAILER KIT

AElides Fends

em #12542
List 52749

WHISTLER"®
RADAR
Detectors

Mouni on Dash
o Wisar

DHLY $208 05

ORDER TOLL FREE 1-800-533-5545

Send for free catalog or send 58.00 and receive catalog
and splitter design booklet.
Mail To MNaorthern Mame
Hydraulics
1 E. Clift Rd Address
Box 1219 =
Burmswille, MN City

State

Northern
ydraullcs

Nsl®

We Ship UPS Bus of Truck
B, Burnsalle, BN 45157
l:all-uur nrder dept.al 1 300-533-5545 55327
In MH 612-894-8310 B Depi 9025
SALEEXPIRES

FEB. 28th
1985!

Please rush me my FREE
Discount Catalog!




DO YOU NEED A NEW CAR?
BUY ONE AS LOW AS $200.00!!!

——————
HINTS
FROM
READERS

UNLIMITED INVENTORY
AVAILABLE IN EVERY STATE

OWN AND DRIVE THE VERY BEST! CHOOSE
FROM CADILLACS, CORVETTES, 4x4'5,
YANS. PICKUPS AND MORE. YOU CAN EVEN
HAVE THE LUXURY OF OWNING SAIL-
BOATS, SPEEDBOATS, YACHTS, OR YOUR
VEAY OWHN 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 EMJOY
NICE CARS THEN RESELL THEM FOR LARGE
PROFITS!

BUY THESE NEW AND LATE MODEL CARS,
VANS, TRUCKS, BOATS, AIRPLANES, 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 $200.00 TO THE PUBLIC. THIS
IS A GREAT MONEY MAKING OPPORTUMNITY
AVAILABLE IN EVERY STATE

TC PURCHASE VEHICLES IN YOUR AREA
ORDER YOUR SALES CATALOGS BY FILL-
ING IN THE COUPOM AT THE LEFT AND
RETURN WITH YOUR CHECK OR MONEY
QORDER FOR $10.00 (SHIFPING AND HAN-

The inevitable cracks that develop at
furniture joints can be closed neatly
with a small amount of clear silicone
rubber sealant. Using a fingertip, apply
the silicone sealant directly from the

#F DLING INCLUDED) TO:

HAME AUTOMAMIA DIST,
! ' B6 BROADWAYIBOX 133P
SAUGLS MA 01806

ISSUES WILL BE SENT PERIODICALLY
SATISFACTION GUARANTEED

tbe, It will form a cove that scarcely
shows, yet fills the crack. This treat-
ment keeps dust and dirt out, permits
joint movement, and won't break up as
a solid filler would, Apply the sealant
after the final finish. The finish will
show through as though the sealant
weren't there.—Richard Day

17 Tosl Set, G1 cost 295% now

18- Teel Sel, G cost V126 now e

Save Even Mare, Both Sets now L.
Twn F38 Sats Lemiled Timej =

b Camaen San Moo Tevas TAZ 1S

CATALOG of FULL-SIZE
FURNITURE PLANS 2%

Wosmderlamad for woosbanrkerst Uver T Tultsiee furnilae

MOW ONLY

M I I m * plins! Tables. desks, cur e, o liaies - e - E vy in
I"I l.l ﬂ Tull=iee cletanl juss b wns [ Digrline munlacisiers
wed, Farly Amcrivan, [ imM. Maowdcrn. Medilerrineas

c uc POSTPAID Spunich. Engliah. Your resmttonce credited agaenst st orded

Heoal Loy
Movements FURNITURE DESIGNS, et PF-25
*Frea Hour & Minute Hands Included!
Famous Junghana quartz minkmovement from West
Germany al an unbalisvable introdueciony pnce, Only
2% sguare X %" thick! Pick tha shatt for your dial
thickness choose from ', 4", of %" Accurale
performance guarantaod for THREE YEARS! Order
A i ry &8 you wish at this amaz ing low i ntroduscion
?rﬂlLLJ DIrEr.rudH cards aocpted, WRITE OR CALL

FREE CRAFT CATALOGUE
CLOCK MOVEMENT

VAES Gnerman Bvanas.
Evansies I GOGOT

To hold a C-clamp handle or a bench
vise handle in place as it is turned, cut

AND ACCESSORIES

fe- to 'fo-in. lengths of appropriate-
sized elastic tubing. Place a length on
each end of the crossbar and slide the
tubing o the middle, The tubing should
fit the clamp or vise handles tightly
enough to hold the bar in place. yet
slide easily to fEcilitate use when the
crossbar is in the maximum leverage
position—Marnn L. Fackier

WRITE
Clockwerkas, Dept. PM2
2419 Foster Avenue
Janesville, Wl 53545 [
Wisconsin residents call (808} 755-1000
Out of state customers

CALL TOLL-FREE
1-800-356-4011

Tempus Indrument Corporabion
\ 24108 Foslar Avenue, Janesvalle, Wi 51545 J
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FREE
48 pg Catalog

BOAT KITS

V' FACTORY-BUSLT COST! 20 irailerable POWER & SAIL
mndul: 11°-30°_ Fachery molded fiberyless hulls & decks faciory

sssembled_ You inskadl imledsr - a6 agerients Teguined
Periprmance same as fachory-buill. FREE &8 p catalog
LUGER BOAT WITS, Dept. B-25

300 W. Hay. T3

Bumwvilie, Missesola 55337 612-890-2000 1=
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A compact lathe

The Shopcraft lathe Is a reasonably priced
compact tool, but it will do a fine job.

Fadmit | was skepucal about a compact
lathe. But the Shoperaft Model TB75(0)
20 earmed my respect after a fow trial
turmings

Its capacity s 27 in. botwean cenlers

ind 7 inom diameter, A sell-comained
universal motor delivers a maximum '/
hp and it is electronically controlled to
vary the speed from 700 to 1800 rpm
The speed control is a sliding lever that
contains an integral on-ofl switch, Be-
hind the headstock is a handy spindle
lock which makes it pasy 1o remove the
spur center or faceplate.

I began testing this tool with a 4-in,
square block of solt cedar, At the begin-
ning of the roughing cits with the
gouge, thie motor stalled a littde. But this
is normal for a universal motor when it
15 strained. Alter the workpiece was
fully reunded, it was quickly and easily
reduced to a slender spindle without
further strain on the motor

Mext, | tried a 4-in-square block of
walnut. This harder wood caused too
much strain for the initial rounding,
After beveling the comers on a band
saw and remounting the walnut work
piece in the lathe, lurther rounding was
much easier

I used a piece of tough ash stock ina
faceplate turning with good results

Insum, itis a relatively low-cost lathe
(%200 faceplate $10), good as a starter
tool or to shape moderately sized tum-
ings. The Chisal set is $50. Benchimark
Tool Co.. 2601 Industrial Dr,, Jefferson
City, Mo. BS101, makes it

—Nosario Capatosio
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Slide lever turns on the power and regu-
lates speed, The left handle is a safety lock.

Roughing cuts on square softwood blanks
are no problem, but hardwoods require
preliminary beveling of corners.

Sand at maximum rpm. This is the same
softwood blank shown In the previous pho-
to. Turning required no more time or effort
than on a large lathe.

Recycling
Sygem

« Grinds forinstant compost
= Shreds forvaluable mulch
«» Chips for decorative
wood chips
« Saves fertilizer costs
» Reduces clean-uptime
= Enrichessoil... naturally
« Boosts garden yields
» Beautifies youryard

HE remarkable Kemp Shredder |

Chipper is one of the best in-
vestments you will make in your
lifetime. A Kemp is a shredder for
leaves, weeds and leafy material. ..
a grinder that pulverizes cornstalks,
tough vines, overripe crops, kKitchen
throw-outs (even steak banes!) ...
virtually anything.. . into nutrient-
rich mulch and compost — in-
stantly! Plus, it's a chipperthat cuts
brush and limbs (upto 3" thick!)
into beautiful, decorative wood
chips. No other home Shredder/
Chipper doesit befter... or faster!

Discover how Kemp's “Total

Recycling System” can benefit you.
Send for the exciting Kemp story
foday...and start enjoying natural,
carefree gardening!

fl..

ﬂ-wmms—ml
Kemp ===

KEMP COMPANY

180 Koser Rd., Dapt 27025

Lititz (Lencaster Co.), PA 17543

O Pleasa ALUSH me full information on the
Kemp Shredder/Chipper and “Toltal
Recycling System.”

MNameg

Address

City

State Zip

l y ©1885 KEMP
T T N . (N  —

W
w
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Key To A Super .
Paint Job

Adequate preparation is the basis of a
professional paint project. Here's how to
prepare for the best job in the least time.

BY PENELOPE A. SPANGLER
Home Improvement Editor

REPAIRING CRACKS IN PLASTER

T

Use a can opener to widen the  After molstening the crack area, apply Joint  Scrape off ralsed paint with a knife or

crack [nto a \ shape 50 compound will compound with a putty or taping knife, a specialized scraping tool. sand the
MMuﬂwmﬂm exerting pressure dowrward, area smooth with the adjacent surface.

et’s face it, few of us really enjoy PATCHING MEDIUM SIZED HOLES IN PLASTER

painting—yet we're willing to

take up a paintbrush because we
can look forward to a fresh-looking
room, whose new appearance will last
for several years. Proper preparation of
walls and ceiling prior to painting will
help you achieve a smooth, durable
painted finish. Admittedly, this all-im-
portant first step takes time. However,
efficient planning will help you reduce
preparation time and still put a room in
good order for painting,

Begin by making a list, then gather-

.i\ :;_
ing the tools and suppl’ias you will need. To repair medium, doorknob-sized holes In

A few helpful tools are: punch-type can  plaster where the lath isn't visible, first dust
opener, 2-in. putty knife andfor pull the area to remove loose plaster.

scraper, 4-in. taping knife, screwdrivers
and a ladder. Some helpful supplies
include: joint compound or other filler
compound; wood filler for woodwork:
60-80-grit silicon carbide sandpaper
and 120-grit abrasive; deglossing solu-
tion; wall washing detergent; pigment-
ed shellac to seal water stains; plastic

cloths and newspapers.
If preparation takes several week-
ends, you may want to keep the furni-

ture in the room. Push it away from the into the B Wil eiiess arsit e
{Please tun to page 158} ready to be primed and painted.

156 POPULAR MECHANICS ® FEBRUARY 1985

Top layer of compound has been feathered




MUST LIQUIDATE

AT BIG SAVINGS TO YOU!
Genuine Australian

Lamb’s Wool Rugs

—————
HINTS
FROM
READERS

Why Buy A
Big, Expensive
Tiller...

For aSmall
Back Yard Garden?

Yuu wouldn't buy expensive road
equipment just to lay a blacktop
driveway ...or a big rig to drill a water
well...or a pick-up truck to haul in &
few loads of manure.

So why buy a big, expensive tiller
for a back yard vegetable garden and
a few flower beds? Hire someone
once a year with a farm tractor or
a big Troy-Bilt tiller.

Then buy a Mantis Tiller/Cultivator
— the 20 Ib. wonder — to do all the
rest of your gardening for youl!
Mantis starts with the flick of a wrist...
tills and weeds and cultivates a
practical 6”-8" wide (big tillers till
20" ormove!)...tumson a
dime...and runs all day
on & gallon of gas!

Mantis is wonderfully
light in weight and easy fo
operate. Qur files are filled
with letters from lady
gardeners and older
folks telling us that
Mantis is the answer to
their prayers.

Discover the miracie
of Mantis . , . and make
gardening fun again!

Wet muuntl.ng prints

Cl.ltsﬂ' for back to size. When glued
"“‘ﬁ"‘" St BouT Eiting:
?:} ]

Apply diluted glue or wallpaper paste.
Smooth print on board with wet sponge.

Wet mounting is an economical way to
mount inexpensive reproductions of
works of art for framing. First. make
sure that the ink on the reproduction
won' t run by testng a small corner with
a little water, Next. roughen the smooth
side of a piece of hardboard with 220-
grit sandpaper. To keep the board from
curling when it dries, glue a scrap piece
of paper to the back of the board: the
two forces—scrap paper and print—
will work against each other to hold the
board flat, Make sure the scrap backer
paper is about the same thickness as
the print paper

A temporary overst crh at the factory enables
us o ofter you these luxurious rugs al a low
liquidation closeout price! These lush. plush
skins are from Mering lambs prized for the
expeltent guality af their extremely fimeg-tex-
tured wool. Raised in Ausiralia, the lambs wese
then shipped 1o the Middle East far lamb meat

The hides were processed inflo rugs in Yugo-
slavia! Special chrome tanning was used to
lack the tur inta the skin. Then the fur was mou-
tomized (straightenad) to give it a safl, silky
feal

Each luxurious rug is approximately B square
feet, Coloring is a lovely shade of cream. ac-
cented with darker brown at the ups. Buy sav-
eral for your hearth, den or cabin at this unusu-

ally fow price! 599.00

Migr. Suggested Retail . . .

*38

Item H-278-62330

Liquidation
Closeout Price . .....

Price subject to change after 80 days
Offer void outside original 48 stetes

Cradit card cusbomery cin onder by phane

24 hours & day T e
¥ days & week e Ili
& IS e [

Toll-Free: 1-800- 323*0605

Your chack & wealcoms!
hic delaye = amiees paid by check

Tt H-278- EEE!I.'!
14515 Zﬁth .ﬁ.w N Minneapolis, MN 55241-3367

Lamb s Wool Rugis] ot S38 sech. plus 8350

Fend
sach tor shipping and handling . |Minnesots residents add
B% sales iax. Alow 3.4 washa delivery. Sarey, noC.0.00
By check oF money order 8 enclosad, [No delays in prog-
nasing ordors pasd by check, thanks to TeleChech. |
Charge Magienl ard WVISA O &m, Ex Chinars Chuly

Acet No Exp

— . N S .
r Manitis Manufacturing Co. Mount the print with wallpaper ::E:.H AT CLERREY
.#ﬁﬁ?ﬁ#ﬂ:ﬂ%ﬂﬁ‘f 1 paste, or with white carpenter's glue L e
3 _ , ] mixed with about 10 percent water. ciny
0 s S ifomaton cnpeltarts | Use  wet sponge or paper towsl o | | Sus
l smooth the print fiat and to remove any "
Name glue that finds its way onto the face. Sign hare
I Then put paper towels, another sheet
| A ekl C.0.M.B. CO.
i weights on top for about 20 minutes : 2
ya drying time.—Ron Jegerings Authorized Liguidator
State Zi 14615 2BTH AVEN OATH
P | MINNEAPOLIS, MINNESOTA 65441-3367

R T e
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SUPER PAINT JOB
Continued from 156)

walls during preparation. If the ceiling
needs work or you plan much sanding,
cover the furniture. Don't use newspa-
pers—the ink can rub off. If possible,
move the furniture to an adjacent room.

Wear loose-fitting clothes and a long-
sleeved shirt, For big sanding jobs,
wear a hat and a face mask. Complete
ona type of repair job before beginning
the next.

Filling plaster cracks

To repair a crack in plaster, enlarge it
with a punch-type can opener so that
joint compound will adhere. Dust the
crevice to remove debris; then moisten
with a damp sponge and work joint
compound firmly into the crack to fill it
from top to bottom.

If you must add more compound,
wait until the first coat is dry, and sand
any rough spots with 80 to BO silicen
carbide abrasive paper. Then feather
the final layer of compound into the wall
and sand later. New crack-filling prod-
ucts that makers claim need no sanding
can reduce preparation time. Such a
product is Onetime spackle by Red
Devil, Union, N.J.

Patching holes

To patch a hole in plaster, first brush
away loose plaster, If the lath isn't
showing, moisten the hole and cover it
with several '/s-in.-thick coats of joint
compound, using a putty or taping
knife, depending on hole size. Let com-
pound dry and sand between coats.

In larger plaster holes where lath is
visible, undercut the edges of the hole.
Dampen the lath and plaster edges with
water. Use a 4-in. taping knife to apply
patching compound firmly into the hole
so part of the compound passes through
spaces between the lath and part at-
taches to the edges of the hole. Fill the
hole in front of the lath about 'fa in.
dmp- B 3

Score 'fs-in. grooves in a crisscross
pattemn in the first coat to ensure adher-
ence of the next coat. When the first
coat is dry, moisten the area with water
and apply a second coat of patching
plaster feathered into the adjacent wall
surface. Sand smooth.

Patching a hole in drywall is some-
what trickier—there is no lath or other
backing to support a patch.

To patch a medium-sized hole in
drywall such as that made by a door-
knob, first cut away the damaged area
with a keyhole saw. Cut a piece of
cardboard larger than the hole, yet
small enough to pass through it. Punch
a small hole in the center of the card-
board with a finishing nail. Then pass a
5-in. length of string, knotted at one
and, through the cardboard. Apply glue

158

Remove hardware rather than taping It and
trying to paint around It It's

faster and you get a smoother paint job.

F—

-

If you can't remove a fixture such as a celling

fan or light, cover it with newspaper or
plastic to avold paint splatters.

Tofﬂgrmm : keep all
parts a door or n a plastic
sandwich bag with identification.

HOW TO REMOVE
WALL COVERING

In most casas, it is best to remove wall
covering before painting, unless the wall
plasier is in poor condition or the wall
covering is over drywall. In these cases,
resurfacing the walls with Ye-in. drywall is
recommended.

Two widely used techniques to remove
nonstrippable wall covering are soaking
with wallpaper stripping solution, or using
a wallpaper steamer. Both are followed by
seraping.

Spraying on stripping solution can be

less messy than steaming. Apply solution
with a pump-type garden sprayer or hand-
sprayer bottle {photo, upper laft]. When
scraping, change the scraper blade often to
avoid damaging the wall (photo, lower
left). The steamer shown above was rent-
ed for $12.50 a day. The glass vial shows
water level in the machine.

Before painting, sand or scrape off re-
maining residue and wash the wall with
detergent containing trisodium phosphate,
following directions.—F. 5,

POPULAR MECHANICS ® FEBRUARY 1585



to the front surface perimeter of the
cardboard patch. Then pass the card-
board through the hole and pull the
string taut so the board will make firm
contact and adhere to the adjoining
drywall surfaca.

When the glue dries, cut the string.
Moisten the edges of the hole and apply
joint compound with a taping knife.

Repairing a large section

To repair a larger section of damaged
drywall, cut away the area in a square
or rectangular shape, to expose enough
adjacent stud surface for nailing. Cut a
matching patch of drywall the same
thickness as the damaged portion and
nail it in place with plasterboard nails,
letting the last hammer blow make a
slight dimple in each nailhead. Spot
prime the area and fill the dimples and
crevice around the patch with joint
compound.

As a last check for wall smoothness,
slip an old stocking on your hand and
run it lightly across sanded areas.
Where the hose snags, sand again.

Treating woodwork

Before preparing woodwork, remove
as much hardware as possible. Place all
pieces for a particular opening in a
small plastic bag with identification—
for example, “liv. rm., middle window,
s.w. wall.” This is an ideal time to
polish hardware.

Remove peeling or blistered paint
with a putty knife or paint scraper. Dust
and fill gouges or dents with joint
compound. Sand the patches smooth
and prime the area.

If the woodwork has been previously
treated with a gloss or semigloss paint,
the surface should be roughened to
accept new paint. Sand the surface—
dust and wipe with a tack cloth before

repainting—or use a deglossing agent.

To shield glass and other areas while
painting, use a tnm guard when possi-
ble. Masking tape can leave a tacky
residue if left on more than a half hour.

For radiators, radiator covers and
other metal items, use a wire brush to
ramove loose paint. If paint is thick and
very uneven, remove all of it with a
chemical stripper. Roughen glossy
areas with sandpaper. Dust and clean
with turpentine before painting. Re-
move lighting and other fixtures or
carefully cover those you can’t remove.

Cleaning surfaces

Clean all surfaces thoroughly so paint
will adhere. Use a vacuum or broom to
remove sanding residue, cobwebs and
clinging soil. Wash ceilings with a pow- |
dered cleaning detergent such as Soi-
lax. Then wash walls beginning at the |
bottom and working toward the ceiling.

Use a damp sponge and be careful not |

(Plpase turn to page 160)
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YOU DON'T NEED

CASTRO’S PERMISSION

TO SMOKE CUBAN-SEED HANDMADE CIGARS!

HANDMADES FOR THE MAN 4 GIFT IDEA!
WHO THOUGHT HE 70 A FRIENS
COULDN'T AFFORD THEM!

SR R 2o

Lol
and ony

5“"""“{ "

Trmu mmm:ﬂm Blended Cuban-
!‘l‘}bﬂ‘ﬂl‘-ﬂd- wbf Wy i Handunas

Cuba. Thery're mild, nnmlwmw salinhying
buwm“n for something mew,
. Exparts can' ledl them from Hivana. WMEMMMHM when

excaptionally tasty
you by thaem Mmmum Hyou'me ready for & unuriously engoyabie Smoing Expanencs, iry em mnow

MY OFFER TO HEE LT e T A =
CIGAFI LOVERS

-.1p.a||1 a selection

BDa
L1
L e SNy Ex

r
Cuban-seed-ledl ¢

OFFERGOOD IN LS. DMLY
CREDIT CARD USERS
SPEED DELIVERY BY CALLING

trésh

"TOLL-FREE 1- 800-23?-2559
IN FLORIDA, CALL 1-800-282-0646

of attachments to mow, blow 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!

Get 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,

2()21 -PM-2, MacArthur Road,
Waukesha, Wi
53186,

2o

Start up a new Power King garden
tractor and you sense something dif-
ferent. Right away.

Serlous power. From 12, 14or17 hp
engines with automotive type com-
ponents. On a welded steal frame.
With up to 300 Ibs. more working
weight.

Serious performance. From 4 or 8
speed all gear drive, or dual-range
dual-control hydrostatic drive.
With 12", 16" or big 24"
rear wheels for up to
18" ground clearance. .p_*.-,!

Serious value. With __.“__’_ﬁ
a refreshingly fair e
price. And an army 7




OUT THEY
SAVIN

A top name brand!

consuming “bottienecks™ at ine curren! copier

need for extra copiers.

Cradit card membsars can ordar by phons,
24 hours a dey.

L O
Toll-Free: I—Bﬂﬂ-.‘!!ﬂ-ﬂﬁﬂﬁ

|
|
|
|
R e
|
|
|
|
|

C.0.M.B.CO.

ﬁut horrzed quulda tor

PLAIN
PAPER

COPIERS

AT FAR BELOW ORIGINAL By
PRICE OF NEW MODELS e

Delivery and installation by your local Savin branch/dealer.

Now priced so LOW, you can consider getting one for
family and business use at home . . . in addition to
ordering enough units for your company offices!

E'I.'Bry' busy company can use extra rnpie;s to avoid time- SPECIFICATIONS

Here's an easy solution. Now you can anjoy the efficiency of wasted papar. Tonar density alec-
and refiability of genuine SAVIN copiers at an extremely low tronically controlled. Semi-automatic T ——— =
liquidation priced For small offices, large corporations, 0r  RASamification of 1 10 1
family and business use at home, this offer is just too good

1o paok: 1 Savin's Original
These copiers are prewiously leased units that have been S ested Retail
theroughly refurbished by Savin! Delivery will be made by a uge

Savin factory branch or authorized dealer. (Over 600 loca- s 495 oo
tions natiomwide.) The units are covered by Savin's limited

30 day warranty. And Savin has agreed to offer you several

SUPER PAINT JOB

(¢ 0 4 PuBLIC NOTICE!

These are previously
leased units that have
been thoroughly refur-
bished by Savin techni-
cians or Savin dealers!
Now we are authorized
to offer these units at

{Continued from page 158)

Refurbished models,
. Warranted

by Savin!

With a vacuum or hroum, go over all cellings
SAVIN and walls to remove sanded debris, cob-

Model 770 webs and any clinging grime.

thereby Size: 29"W x 217D x 14°H w...gt
Lol

increasing employes productivity. But the high price of =~ 173 lbs. Power. 115V 13 amps Before pai , wash cellings AT
brand new models can quickly make you forget about your  Ba xEvse mimmam: 10° k 142 o Wim s m‘ef&”;nrm

rmum. Dhisd for 1 10 20 copies plus con-
finoiis. ACHNTREE TSt T B L containing trisodium phosphate.

e condrol for hglﬂ and dark.

service plans . . . including the one they use for brand new OUT THEY Gﬂ AT ONLY: T
modals! | I
» DUAL CASSETTESI Each holds 250 shests. Upper one for $ 6 9 a i ( |
8% x 5% or 8% x 11" Lower one for B%" x 147 or 107 x W°, U |
« FAST WARMUP First copy within S seconds. Copy speed of k
20 per minute. | Eﬂ\ ‘
* MEE;:EHWI A{ﬂng‘laltc sh ultghgamr B0 sec. ﬁnn-ushe Item H-279-82784-01 p ; = .
= HIGH PRODUCTIVITY] For up to 10,000 copies per momt - |
 PATENTED TONER TECHNOLOGY! For excellent qualily re-  peas STARTUD KIT: Most be aodored 77
production on plain paper. You get dry. sharp copies with copler. Incades .”M"“ . - |
= HIGHLY DEPENDABLE! Few moving parts plus simplified 2 cartridge-load mmﬂh Check ceilings for water sl.a.lm.. m| the
glectronics provide greater reliability; less maintenance.  letter-size and 250 | sipe stains with shellac or pigmented shellac o

« $0 VERSATILE! Unlike many small copiers, this Savinunit  Baper. (A $75.00 value) ... $50.00 | ihey don't bieed through the paint.
copies on both sides of the paper, Makes (ransparenCies.  prics subeel to changs altes 50 daye. Offer

Prints on colored paper. Copies mailing labels good in sl B0 siniss, Pusric Rico, Canads.
e s e [, S A to soak the wall. Wash woodwork too.
C.0.M.B. CO.* |term H-279.82784-01 Seal water stains with a pigmented

14616 2Bth Awve. N. / Minneapolis. MN 554413367
Send . Savin Copiaria) a1 9698 asch, plus 580 esch for de
Evary and 850 asch for Startup Kit, |Minnssots residents sdd
&% sabes tan. Allow 3-4 wesks for dalivery, Borry. no C.0.00)
1 My oheck or momey onder i encioasd. (No daleays in proceis-
ing orders paid by check, thanks to Telelheck. |
Charge: 71 MasterCard® 0 VISA O Am, Ex. [ Diners Cilub

shellac such as Enamelac.

Surfaces previously painted don't
usually need a prime ceat, but patches
and new work should have a prime coat
to ensure a good bond. Follow the

:’f;';:;,,m” CLEARLY i recommendations for a primer on the
Nama paint can or patching compound can. In
some cases, the prime coat will simply
e ™ be an initial coat of paint. As you paint,

o s keep a small tube of caulking at hand

for any cracks you discover. ™

160
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Warm and Gracious... Emperor’s

el Westminster Chiming Wall Clock

HINTS
FROM
READERS

Hood reduces ash dust

Am—nﬂﬂhoodm!rﬂwnmupuing
channels ash dust to the ash receptacle.

APPROX, 2" SLOPE

DCAM AT

INSERT TAB

INSTOVE FRON
10"\

= _—~\DTHOF
--""'- STOVE

OF‘E’\IH ”

o 3

f REINFORCEMENT
[ TAE; BEND
LINDER
HEIGHT
OF
STOVE Ix4r
OPENING
DIMENSIONS DEPEND
O MEASLIREMENTS OF
STOVE DPEMING
MAKE FROM ALUMINUM OR
OTHER SHEET METAL

Removing ashes from a wood stove 15 a
dusty job. You can reduce the amount
of dust that gets on furniture and car-
pets by opening both the pipe damper
and the front draft control before open-
ing the door. A simple sheet-metal
hood cut with metal shears also can
channel dust into the ash receptacle.
Make a pattern out of kraft paper 1o fit
the height and widith of your stove.
Then scribe the pattern outling onto the
sheet metal, cul it out and bend 1o
shape.—Ralph 5. Wilkes

POPULAR MECHANICS » FEBRUARY 1985

Do-It-Yourself Kit §199, 60
Factory Direct Sale Price
Regular Factory Direct Price $299.50

Completely Assembled and Finished

$249.5° Factory Direct Sale Price
Regular Factory Direct Price $399.50

i Beautiful in its well-proporioned simplicity, this wall clock of solid
A'4” Pennsylvania cherry has all the features ywou admire in a grand-
father clock. Theres the traditional bonnét crown, arched-cove
moiding, deaply sculptured dial face door and nide paneks, and
the brass Tempus Fugit dial face. Like our grandfather clock, its
Wizst German movement with solid brass waighl shalls plays tha
famous Westminster chimes each quaner-hour &nd sounds tha hour
with a Big Ben tone. Kit parts are pre-cut, including miters, martisas
and tenons, and sanded smooth. Easy-to-foliow instructions and hard-
ware are prowvided, but dua 19 possible breakage in shipmant glass is
not included. Each piece may be reardarad separatel

= lmpﬂu- cnben Cmplﬂq G-HA H‘i Cragit Cord Teephaes Cirden
=0 Emparar ohe A 384 1 Walcams Call 1-20%-978-7308
R | FEG
- = | QTY | DESCRIPTION T BRICE BALE
R.-X | Waatmingter Chiming Wil Clocs
T o wopraeil Ki 45| 330850 31D
- Gl AR T @ 4% | 5389 50 | 485D
E | MasterCard VESA Derwen Tk
Card Me — = S TOTAL &

ALBDama residerin

— ncct 4% kalan i

Ci GA. NC TH, Wi resaesn
»3d poplcanie sales e B

Espermiign s

%
Y

e BCCBpT DEIYONE CHECER
Enchxisd § Chas

ol

2y - GRAND TOTAL &
EI\I PEROR - sy
CLOCK COMPANY  sine FREE color catslog
WORLIE LARGESYT miiudal Tagn
OF GRANDEFATHER CLOCKE City, Staln. Bp. — T
uﬂﬁ Ermparce Gt Company &7 Fghin Fsser vl [T ——
¥ & ¥ ¥ ¥ °F 1 § 7 § 0 _§ __§ _§ _© | 0 B B L 0 B B L 0 |

THE 5 MOST IMPORTANT WOODWORKING
OPERATIONS . . . IN ONE COMPACT MACHINE

| |
: ]
1 & BELT SANDER :
[ | |
| |
1 |
| |
| i
1 |
| |
| ]
| |
| = [ ]
i :
" 16 BG SAW '
1 & JOINTER 1
]
[] These spacial BLcessornies 1
¥ also fit sbmitar machines 1
| ] - A MLETHTWTM |
§ ONE PLACE FOR ALL YOUR NEEDS. Eﬁﬁm“ il 1
: MAIL NOW!H! £ § YEARS LNATED GUARAMTER |
c |
| O VISA ] MASTERCARD [ MONEY ORDER copad I
g s~ | IASTER WORDGRAFT CO. L
§ fOUR AN i ﬂmm:m-a{: BON
i HARBOR CITY (Los Asgeles), C& 80710 I
I i ]
1 | 1
i | TAT i : Toll Frea (1-B00) 421-2467
- i in California (213) 549-0761 :
i i E Cuserwsp Ausiatie
-
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Two body styles of the Spectrum are: the four-door sedan
(left) and three-door hatchback [(avallable mid-year)

DRIVING THE

Chevy Spectrum

Built by Isuzu and sold by GM, this is the low end
of the price and performance spectrum.

BY DANIEL CHARLES ROSS, Detroit Editor

etroit carmakers, and General Mo-
tors in particular, have groused
long and loudly over the so-called
*£2,000 advantage” Japanese carmak-
ers have. It's said that, because of the
difference in labor costs, Japan can
build a small car for $1,500 to $2,000
less than the United States. This infor-
mation is interesting because the 1985
Chevrolet Spectrumn appears to be a
Chevette recreated by Isuzu with front-
wheeal-drive.

In outward appearance, the [suzu-
built Spectrum three-door hatchback
has styling cues reminiscent of the
Honda Accord as well as the Chevette.
In terms of layout, the Spectrum sits on
a 94.5-in. wheelbase, 0.2 in. longer
than the Chevette, but overall the car is
shorter, narrower and lighter by 236
pounds. But the Spectrum's front-seat
legroom of 41.7 in. is identical to the
Chevette. The Spectrum’s 1.5-liter Four
gets the best EPA fuel economy of a
respectable lot. Its 38 city/43 highway
EPA estimate for five-speed manual
cars bests not only the Chevette, but the
gas-engined Ford Escort, Missan Sen-

¥

tra, Mazda GLC, Toyota Tercel, Honda
Civic 1500CX and Dodge Omni, accord-
ing to GM. A five-speed transacde with
overdrive FoURTH and FiFTH helps to
achieve these figures.

Chevy sources indicate a diesel en-
gine, achieving 55 city and 72 highway
mpg, may be introduced if the Volun-
tary Restraint Agreement (VRA) limit-
ing the importation of
Japanese cars is lifted
or amended upward.
Only 29,500 Spec-
trums can be imported
through May under
current plans, and
these will be distribut-
ed by Chevy dealers in
16 East Coast states.
Though the model
lineup includes the
three-door hatchback
we drove, as well as a
four-door sedan, the
sedan will debut first,
to b followed by the

On the road

In normal road operation, we found
the Spectrum as capable as the Chev-
ette and other cars in its class. Accelera-
tion is brisk, if not exciting. Braking is
fine, with good pedal pressure and feel
to the power front disc/rear drum
brakes. Handling is average, meaning
that it's fairly soft and compromising, as

hatchback at or about  Oyerhead-cam I.Hmmmawawﬂ
rpm.

mid-year.

70 hp at 5,400 rpm and 87 Ib.-ft. of torque at 3,
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intended. This is a commuter car bom
and bred.

The ride quality is good, however.
Despite a tendency to choppiness, due
primarily to Spectrum’s short wheel-
base, routine operation is okay. Shifting
the standard five-speed manual trans-
mission is guick and doesn’t require
undue effort. The rack and pinion steer-
ing with the optional power assist is
responsive.

The car is unabashedly Japanese in-

~ ~

SWISS ARMY TYPE KNIFE 'r'
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&
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Westhudy Sades B0, Box 434, 373 Maple Ave
Westbury, MY 11530 Dope. E-2-Ph
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Spectrum Interior i unmistakably Japanese
In origin: useful and comfortable, with well-
placed switches and storage nooks.

side. Spectrum may wear the Chevy
logo, but no American interior was ever
like this. Though neither homurious nor
spartan inside, the Spectrum is comfort-
able and attractive. The instrument
cluster—in American fashion—relies
mostly on “idiot lights.” A tach is
optional on the hatchback only. There
are storage nooks in the center console,
doors, arm rests and sun visors.

The overhead-cam Four is an all-new
design by Isuzu, and it features an
hemispherical combustion chambers
and the highest compression ratio in
Chevy's lineup—98.6:1. This helps to
give it such outstanding fuel economy
figures for a subcompact.

Two unique engine features add their
bit to the good mileage: two-ring pis-
tons reduce friction compared to the
normal three-ring design, and a hollow
crankshaft reduces weight. What these
features will do for or against engine
longevity remains to be seen.

We were struck most not by how the
Spectrum compares to the Chevette or
to other competitors, but how it com-
pared to Chevy's other imported offer-
ing, the Sprinmt (see Drving The New
Chevrolet Sprint, page 185, Oct. "B4).
The front-drive Sprint is available in
only nine West Coast states with a one-

{Plpase tumn to page 164)
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New York, NY 10163
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INTERNATIONAL KARATE SCHOOL
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Full protect_inn-fnr
your car, boat,
tools & equipment.

FLUID FILM? the most thorough
rust preventive you can buy. Proven
for over 40 years in the corrosive
environment of the shipping indus-
try. Just spray it on and heavy duty,
wool wax (lanolin ) based FLUID
FILM penetrates to base metal. Stops
rust cold. Keeps rust away for years.

Lubricates, too. Try it!

I $4.45 for 1134 oz. can. Add $2.00 FH1

shipping & handling. Send check or
money order. CA residents include
6.5% sales tax.

Mame
Address.

ity

Siate
Send to:
*}':Q' EUREHA CHEMICAL COMPANY

P.Oy. Box 2205, 234 Lawrence Ave.,
South San Francisco, CA 94080
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GREAT SAUSAGE RECIPES

227 page ilustrated book suplains sausage making
plus home curing and smoking of meal, jowl and
fish. Over 100 recipes. We now have Low Sal
Seasonings. Free equipment and supply catalog
has more infarmation

The SAUSAGEMAKER

177-6 Mildtary Road Buftaloe, MY 14207

At Last 8 New Amazingly Simples
GAS TURBINE

JET ENBLNE

Bulld frem
[E11L]

HII af -::rlﬂ- and photos. s
oty x e '.".:'.'.'“.'....

SAVOY ECIENTIFIC

BRASS & COPPER
SIGNS

® ANYOMNE CAN BE A CRAFTEMAN
@ REAL METAL & LOW COST , GREAT PROFITS
& NO SPECIAL TOOLS OR EKPEHIENEE NEEDED
& A UNIGUE AND BEAUTIFUL PRODUCT
& LOW COST START UF KITS AVAILABLE

Bignet, 50 High Bt., Sulte LLTF, Buftalo, N.Y., 14203

Z

Portable Steam Cleanear
Steam in 60 seconds

CLEAN:

Englnes, Alr Filters, Lawn Mowers.

Jyr, guarantes on hire box, coils. Uses lg-

uidl BOap, propand lined. Wi, 120 Ibs. Auxil.

P reduired on kow waber prossun
WEDCO MFQ. IHE-.IH:H. M-15
P.0. Box D, 340 West Brosdway,

dnckpon, Wyoming 83001

BASEMENTT
FLUSHES UP To Sewer or

No Digging Up Floors—installs Easy,
Write McPherson, Inc.,

Box 15133 Tampa, Florida

Learn jn youwr spare ima. Np expanance nsedsd
Homa-sfudy cowss includes SLA camera, lsais,

Hﬂl $5855 REPAIRING cmmsi

alacironic shufter rashar ki, aazy-la-lfoilow

AQDHESS
ity Emafy e

(&

PnONE
Ml Comearn, bt Copt P
IRS0 Bowth Pean 31 D Dok 80210

ALY TP A

F

insiructions. Send for fee facis. Mo obligation |
MAME AGE |

—
h;m:-l

_-_-__-_-“ﬂ'lh_—-J

Pay For Your Hobby! ‘@
With Wihite's M
Suries 3 Metal Deisciors }}Er
,@ l!'Jm.-r S mpe——

&namw dﬁmm locale the

rarg and valuabie for fun amd
orofit, 398,95 & up!

C.‘;.h’ Tall Erpw:

1-BO00-54 T-EGTT
WHITE'S ELECTRONICS

Depl. PA-5 Sweel Home, DR SF388

IWOOU BT Y

Turn Logs Into
Lumber — And Cash
Portable = Precise

Accurately
culs a log
320" dia. X 16" long

iy

Bandsaw Ml

Fid i in. IR ALY
=l [T a7l

Get in on the profits in a
MONEY MAKING
BUSINESS

OF YOUR OWN!

You too can own your own highly
profitable money-making business.
It's easier than you think. We have
guided thousands of men into their
own successful carpet cleaning, wall
washing and upholstery cleaning
businesses. Most started in their
spare time,—many went full time
when profits exceeded their full time
jobs. No experience necessary.
Everything you need to build your
own growing lifetime business is in-
cluded. You'll be pleasantly sur-
prised how easy it is to BE YOUR
OWN BOSS. Just mail this coupon
for your FREE FACT KIT. No obliga-
tion . . . No salesman will call.

RUSH COUPON TODAY

Since 1935
Von Schrader Company, Depi. 1025
1600 Junction Ave., Racine, Wi 53403 I
Plaase sand ma your FREE FACT KIT show-
531th aasy il is 1o own my own Von
rader business. No cbligation. No salas-
man will call.

Prinit Mama

Address

i
i
o f
i
=

Stale__ Zin

CHEVY SPECTRUM
(Continued frun page 163)

litar, three-cylinder angine of 48 hp that
seemead to pull a lot stronger on accel-
eration and handle much better than
On a test track, the Spectrum’s per-
formance was rubbery. The steering
wheeal and shifter are vague in opera-
tion and the 1,875-pound car's woozy
handling gave neither confidence nor
comfort. In contrast, the Suzuki/Chevy
Sprint is a barrel of fun on the track. You
can chirp the tires in second gear, throw
the car into turms and always feel that it
is under control. The Spectrum, on the
other hand, always felt like it was going
to get away. No one should drive this
way on the road, of course, but faced
with an emergency evasive maneuver,
we'd rather try it in the Sprint than the
Spectrum.

While the Sprint represents a new
car, Spectrum meraly redefines—albait
adequately—the capable Chevette at
presumably less cost to build. Any
manufacturing savings from this ver-
sion, however, will apparently not be
passed along to the buyer.

At this writing, Chevrolet hasn't
pegged the selling price of the Spec-
trurn, but we understand that the target
is around $6,300. This compares poorly
to the ‘B4 Chevette price of $4,990 and
the ‘85 Sprint at $5,151.

In all, the Spectrum is a decent car for
what will probably be a decent price.
We can't help but wonder, though, if
America really needs another Chevette,
evan if it does have front-wheel drive
and a transversa angine. ™

CHEVY GRADE COMMENTS
SPECTRUM
Acceleration C Average for ils class
Handiing c Decent city car; sasy
parker
Braking B Good pedal pressure.
Steering B Responsive, not over-
boosted
Transmis- B Clean shifts. good feel
slon
Ride B- Shightly choppy
Fusl scono- A+ EPA 3B mpg city
my
Seating B+ Snug. but good legroom
Vision A Good view all around
B C+  Average layout with
MH mgim;?lnuus lag.
Ventllation B+  Four vents, pood flow.
Nolse B Engine lowd when pressed.
@ 55 mph
Cargo A= Lots of it, bl spln-seats
capacity don't fold it
Engine B Tight fit, but sverything's
serviceabllity reachable.
Fit and finish A

Japan's usual high
standard
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Two great tovs to make for ¥ our youngster
or to sell at craft shows, Easy to build from
pine using our Tuli-size plans. Just trace, cut
and assemble. Unique, Jelightful gifts.

The Mew England Rocker |5 26 x 44", The

parts kit contains foam, vinyl, rings, oves,
buttons & tacks. Wood, fabric & fringe are
not included In kit.

Plan-338—%$9.00 Plan & Parts Kit—$15.00
Tha Mame Traln spells out child's name In
3" tall letters, Complets full-size alphabet
s included, Makes a onalized gift,

Mame Train P!:n-.‘:lzfiﬂ 50 Catalog-$1.00
M.Y.Reésldents pleass add

ARMOR PRODUCTS
i C, Box 4 i

5 tax to order

BUILD YOUR OWN
ROCKET MOTORS!

* 40 POUNDS THRUST!
* FIFTY CENTS EACH!
* BUILD A DOZEN IN AN EVENING!

Wrin b wr crtalog e e send e 0

W e e T o

Send 5200 ta
PMZ, THE TELEFLITE CORPIRATION.
“ 11620 Kicheng 51, Susnymead, Calil. 52388

POSTURE SUPPORT
w42 THE BACK CHAIR

The First “Inteiigent™ Chalr, FORMERLY $89.%%! Now on saie
frm $29.95. REDUGE THE EFFECT OF GRAVITY ON TOUR BAGK.
Giting regulaty @ 3 comentional chair your lower back & Sup-
porting the TETAL WEBSHT of your body, plus aiditional weight due
1o thet cowmward eflect of grsity Unlomueaiely mas! chaims am de-
sgned for appearnce, not for comin

THE RACK CHAIR SOLUTION—Sitting on the Back Char =
bives your back fom supporing the total wesoht ol your body by
disiributing your weight between your kower back and lega. Your legs
S you when stinding, your lower back Spponts you when sthag,
Gombine them both in 3 comfgriable siting posiuse and you mebeve
the unhecessary siess on your back. When siing on the Hack
Chair you'll feel more relawed and sit up pedectly straight.

Sardad Chas made of hardwood lyers wih Inal layer of
Ganiing Dak. Adjustable Chair made fom sobd handwood with Jak
Finish. Both come with pedded sast and keee pads uphotsiered
in Chocotals Brmwn,

SHOP FASTER BY PHONE
1-805-966-7187

O ol 3 ek o your Clit cand  (Dinar' Club, VIBA, MasterCind, American
Exprnss) for THE BACK CHAR (Standand Model, 57595 2., Adustable Model
455 g —pRein o bebown phes 005 stepreng Tanadian ordess, §13.00
shipping|. CA mesdents addd B sabess . Soary oo COD. I not sarished -
b wrhan 1% days lor miund dess shippieg)

ITEM MO, meM [

TOTAL

325 San BACK CWAR| 59

A, BACK CHAR | 4395 |

MIHEGE(}P

B B Sk Swwet, Depl ALY, Sant Bartam, CA 93101
Amernics Prevur Dol M House Mow in Dl Gk ey

I CLEARED $3 SMON]USTONEJOBINLFSSTHANAWEEK

FRANCHISE

Applying New Insulating Paints

Customers For Your
Services.

OPPORTUNITY IS KNOCKING

Now you have the opportunity 1o make up o
53,600 per week applying ENERGYWAVE s new
line of insulzting paines and coatings. These space
age paints come in a variety of colors and are ap-
plicd just like any other paint with brush, roller,
of spray. ENERGYWAVE paints were tested and
certified by alaboratory accredited by the United
States Bureau of Standards and Department of
Commerce. These tests proved energy savings up
o 40% . Articles about this most imporiant
discovery have appeared in Industry Week, Mother
Earth News, Journal of Commerce, Workbench, Energy
Managemeni, Constructlon ifter, many news-
papers and cven on CBS TV Newscope. The list
of customers that have had these new insulating
paints applicd 1o their buildings is equally
prestigious: Ford Motor Co.. NASA, the U5, Lept.
of Interior. U5 military hases, Coca Cola. Ashland
0¥l Fxxon, Ramada Inns, Holiday Inn, and many
other giants,
THE NEED 15 NO'W MORE THAN EVER

While the latest government statistics show
both inflation and wnemployment down, these
same statistics show energy costs continue o
stcadily rise

TO BUY

FEES AND
No Make H! Mr .'r Fasi ]rru;“n:: I]'H."i!'ll.'rl.‘l:.!l'!'lrl: |'l-|.'|:'|:l fic r|"|'uir'|l l_|'|-ll e STEVE ZIEBARTH
‘,'I’Iu l."l.'il-t eCEs, is more atiractive amnd is i HIgET EH.HIIHH than n|“ IT e l”“ 'No“
Eﬂu‘PMEm Paints — Unlimited other paints, and @t the same time will reduce YOU CAN TOO!

i EFRY consumption up 1o 40% . Every bullding in
the Unived States would save encrgy and save
mney — i kot of money by having ENERGYWAVE
Insulating paint applied 1o walls. ceilings. and
ronfs. Homes, schools, hotels and motels, com
mercial buildings. mobile homes. metal buildings
EVETY |'rui|d'i'|1H_ N Y OUF COMMunity want sand

need: 1o save energy
GET IN ON THE GROUND FLOOR WHILE IT™S AVAILABLE

“his 18 2 genuine ground Aoor opportunity!
Mothing of this magnitude has everbeen available
1o vou untll now . You can make more money than
yvoun have ever made and at the same time have the
satisfaction. freedom. and security of owning your
own husiness

Today ENERGYWAVE Corporation is forming
1 nationwide network of insulating paint and
coating applicators. People like you who want
their own business, but with the prosoige and prof-
frabilicy of 2 well-publicized and recognized mime
People who want to provide a valuable service to
their community while making a locrative income
for themelves and thete familics
WHEN OPPORTUNITY KNOCKS

ACT! Fill out the conpon or call now . Yoo will
not have to invest thoasands of dollars. We have
no equipment for sale. Our complete step-hy-step
training program iscxplicitand casy. Anyone that
can paint, can apply ENERGY WAVE insularing

jpraint and the: training is
free. You can start part
time or full time. However. it is vitally important
thut youstart NOW while opportunity is knocking.

Our success is potally dependent on your sec-
cess, But act now, do not delay. Onoe our nation-
wide network of applicators is established, this
ground foor opportunity will no loager be
availahle

r

- -

ENERGYWAVE CORPORATION
954 8. Highway 41 Dept. PM i
INVERNESS, FLORIDA 32650

| waderstand there is absolutely
no obligation and no salesman will call

YES! PLEASE RUSH TO ME THE FREE
ENERGYWAVE INFORMATION PACKAGE.

MName

: Address

Chiy/State/Zip _
b s

Send for free facts — Do it today. Your risk is nothing. Just fill in coupon (or send posicard with name and address).

For fast service call ioll free 1-500-824-1397 (Florida Residents call 904-726-9568).
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Clockmaking... atits Best!

Numerals to Make 30 Clocks
Gold tinushed nurmeral SPI—GHI}‘ ﬁﬂ 95

Solid

Walnut :
Vienna ﬂ!ﬂlﬂ.m w
Regulator SAVE _
Derlt-Yourself %
and SAVE m
(WER 50%
= Baind Valus A REAL PROFIT MAKER! Precmson molded wilh
o;.:,.,- SRC0 00 brilliam gold imsh Permanent salf-adheswe backs
» It's Simple— #4370 Murneeal 5ol (Purch Sep 323) Dﬂ-l'r $995
&l Pars Are
bt l‘.l"u artz Maxement 0y
= Solid Brass s” Pﬂt‘-‘k f‘\t
West German n
Movernent O =t
= Deep-Tons, -
1/2 Hour Gong
Siriie 5
» Enarmiled, Brass- SAVE §12.00!
Rimmed Dial

LOWEST PRICES EVERI Special
savings on our versatile “Liira-Tren" jonty 5/8" ihick)
moverment  Incisdes minuie and hour hands

Order by the “Six Pack”— Only $23.70

» Kif Bven Inchides
Pre-Cut Glass

COMPLETE KIT

Only $90201 Tor dials 16 1747 thk #9020 tor diass 1o 5/B hk
u :3?99110 i Incredible Value!

.. Complete Pre-Cut
Kit—ONLY §15.80

Fl::hi']: gramned. 17 sahd
hanthwood oG iagon Sr-
rounds fioral accented
wory dial Includes Ullra-
© accuraie quartz move-

mant and conmex glﬂi"t
sugerty guit!

FREE!

NEW! 32-Page
Clock Kit Catalog

HUGE SELECTION! Clock kit
from $15 10 81400 Ower B0
uarts moverments and & v
varigty ol dals and clock

hardware Music bos an
barometer kits foat #1767 WAT Octagon Clock Only $15.90
oy Satisfaction Guaranteed!
[ ] 1340 wWa2 vienna Kil .. §37e00
IShippeng and Handing N!I-I-!'A‘.“. Pl AT
[ ] 1767 war Crtagon kit . $15.90
FShipping and Handsng — @od 51 .50 AI}"I-F_EE.;_\ —
[ ] %0201 Ouar: SixPack ......... $23.70
romppng and Handing — 800 51 50 ~ - ._d.&i___T_
[ ] 90202 Quanz SixPack ......... - -
{Shippng and Handing — aod §1 50; _
[ ] 43700 Numeral Assoriment ga.05 DJoHECKENG O vsa O MASTERCARD
Shapizng and Harcdhng vk 1] 'v.’:'-
Winois residents, please add 6.25% tax Crarge Card No Expurafion

Write or Call
(312) 55-’1-96!}0

(Craft Products Co.

Serving America’s Crafisman Since 1940
Dept. PM5SF, 2200 Dean Sireel, S1. Charles, IL 60174

BUILD YOUR OWN BORAT [yt

i
J 152 Rosecas Bou 75T, Bafows. CA 90708 1
[ GLEML catziog & 300 (sect SLOWER 4th CLASS). DR ]
HUNDREDS of desgrs, power & I [0 GLENL cataiog & $AD8 [senl FASTER AR MAR;, OR ]
sl & ¢ 55 Buld n WOOD, l" ?E'WW“E:“WM. )
STE FIBERGLASS. GLEN-L g | PONCY TEGHMICAL WkhA

v i, ins. ke ponens § 0 00155 sourtureus g |
wwumwh:&nlx Easy, J C THR0ARD MOTOR MSTALLATIONS s143
thig "mm“”‘umm’ J O YOW TO FIBERGLASS BOATS fes g

m [ PHGGING SMALL SALROATS 5 650
= L = [ 0w T0 BULD BOAT TRALERS 1&511:
milﬂﬂ CATALOG SHOWS HOW g i
Oiter 53 catalog now & akso receve FREE “BOATBUILDING J "ooness ]
SUPPLIES" calaing, OR SEND FOR FREE “DESIGN SAMPLER" | Rl 1
GLEN-L MARIME DESIGNS [Prone 713 6304258] i zarE oF ]
9152 Rosacrans, Box T56T, Belfiower, CA S07DE ----------------J

HOW TO FIND

GOLD NUGGETS
ELECTRONICALLY

Finding gold nuggels or Coins I8 Now
made easy with a new patented gold finding
detecior. Belore with other detectors it
was virtually impossible because of inter-
ference from black sand. This naw detector
is unaffected by black sand and can detect
pinhead size gold nuggets at great range.
Its maximum range is 17 feet. It is very
lightweight and has perfect balance. One
of our customers who had tried five other
makes and couldn't find a single nugget
now reports finding up 10 six nuggets in
one hour with his Gardiner detector.
Recently a 400 ounce gold nugget was
found with a detector. Free catalog

GARDINER ELECTRONICS

Dapt 31 & 4728 W, Tth Ave, & Phoenix, AZ B5013

You can own this

automatic s

HEALD"
SUPER | a
BRONC 3£

shimw with
optionad
ACCASLONes

for only

$949.95!

when you build it yourself from a KIT By HEALD.
Alsn avaitable assembled through dealers.
For FREE brochure with complets details, contact

Carl Heald, InE.c:%.0 %00, i istzz s

\_1-800,/253- 1030 im Michisan 516-845-3400)
2nd MOST IMPORTANT
TOOL FOR EVERY

WOODWORKING SHOP
VERSATILE

WEH

MOLDER-
PLAMNER
Almost as basic
Qs your saw ,
molds, planes,
rabbets,

From 5470
= Master Charge

|

FREE BROCHURE

= \ISA

ay

WILLIAMS & H{:IS-SE‘E' MACHINE CO.
Dept. 17, Millord, N. H. 03055

(603) 673-3446
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| Indexes

Now Available

|« 12-page easy o use

reference.

Arranged by editorial

departments.

» Short description of article,
month, page number and
length provides a quick way
to locate subject.

« Convenient size allows you
to keep index with your
year's set of issues.

« $2.85each.

1971, 1973 and 1975-1982
indexes also available—Price
for each index— 82 95, Order
index by year. Send check or
money arder 1o

Mechanics

PO Box 1014
Radio City Staton
Mew Yok, NY 10101

yvard tools, hand tools, power equipment,
rdening supplies and a gardening center
or the whole family. [t also has an upstairs
loft! Dim.:12 x 16 ft. Plans, instruction man
ual & material list. (1 plan: PL-1278—%10.50)
(2 plans: PL-1278A—517.50)

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

Barn/Garden Shed Our well-designed vard |
building provides handsome storage for ‘

o200 0000000 RRRRRRRRRR,

- SAMPLE IMPORT FREE!:

..and I'll tell you exactly how to turn it inte big money! ®

| B CLIP COUPDN,

How to start your own big profit
HOME IMPORT BUSINESS

1 a, 27 II MY PLAN STARTS YOU FAST...Shows you how to

was, Buy Below Wholesale

MEN WﬂMEN...Tmn Spare Hours or Full Time into INCOME!
DISCOVER PROFITS OF IMPORT! My Home Mail

—14 Order Import Business Plan puides your every step
" i! it 15 baged totally on my personal success. Shows how
ThPLE
R

L, ssons o
to deal direct amd cul out eostly middbemen. . 50 you
keep all the profits! | do the "hard work™ lor you . . .
by traveling the world 1o find dazeling "first time of-
fered'' mew imports, The actual sample [ will send you
Free is 1y pical of my import discoveries. You can pick
amdl choose Trom more than 24,000 products. Deal in

Ll e

spnd the ghaba, | ftﬂh one product or 1000, Buy below whaolesale.
g ey prsonal g e e s~ YOU CAN START IMMEDIATELY. | arrange free
for FREE REPOIRT =il membership in exclusive International Traders organi-
START WITH 24 221 :_w:mu-ln# e Pemteanms  Eation . instantly puts you in direct contact with
PRODUCTS! |........ et wpeans cuppliers abroad. | show how 1o operate anywhere
e s, By ine L Ape no barrier. [deal for spare tamie husband/wife or

b i DRy B oouantity, B

ampie . one 36 e camera vith
hot shos and canry cae §13,00
pod of 17 ipr 57,41 ppd, Frce
drops 1o only $5580 in Loegm
mumntitay, MNew goecamene
riiling makey thoussndh of ur
peovns drem ol any duty whates
irvir . Wou deal de ok my baier
nationgd Trdder way. Cul Dut

(45 Ier:un nil business. My repart,
Expart” tells how 1o do it. No obligation. No salesman
will call. Certificate brings vour frée gilt sample impart

| SRS
:'fn"r"ﬁ'.«[:ﬂ-'“ e and everything ¢lse
s e PR LNy e FREE CATALOGS!

L DL
pab Biratiamad 10 ek Mowe! Duil Doubde Profii
P i A

\ Ay & Memiosr of Ennsrasiionsl
Y
! “::1_

"How to Import and

FUT CaEmmg 7T
s bbb rwm Wait e CoLLaPmmE =T
) 2 S

e, Larrestmar lumad, :-::'I' I";':' Tracers you sive oot bee caia

Fralasa e log of spenalbty  mencheddis

= ',,_u,?, finite "';"_""“"' s CORTE - :.:..u::.: i mickr i Feck bOTIGm pHioe
:':::1 ne Peally ddeal (310N dars i "'., dlsacing 8 e oy fraim tig ULE Werehoum
' o T - L Lt Bnauci ik asdsaBiliny,
ey geiee Hucheatinn,
e ',y g 3 ?,-r:

2 4@%3
. ONE SAMP IMPDIIT

e B L. Mallingsr/The Mellinger Co,

[ L]
fusired S ah lmbom 1iEem
o b g Ty
B e w1

| = @

ek ren b FATHER o Mg G100 Variel Ave., Dapt. T2252 v A TANT
comsgryn bR LT menbesks pen bovpean £ Woodiand Hills, CA BTIE7-3770 our initisk must ap-
=y = e b Servd FREE REPDRT, “Mow o Impary [ORSr el o qualify
4 b, C4a'u0m [Jesen Byt Expeet” | | , ahoactual Free Sample |07 Fre® Samplke Im
Ry - W e GRS v a port, B s of high
Wi g ek P = |mporl Everyihing you send me is mine ity !H“IU'
e T i i T s to keep without obligstion. Show me s IiLmLTI::e:T
v, g, t] B =}
10040°s mare dszziing products e, e = o 'I'::" '2:’: 8 prolieatis Tomst Bub- Lol oy reguet’ o
you cam buy DIRECT! oy e g 11783 01 My e, and one ONLY,
Canfidemis sigrmation on ﬁr;- ::r,:w J Age____ Free Samphe Import. |
.'?.T.‘EE.‘?.‘.,',‘,_"..‘;,.';:I‘H’.;';?.I'J.L“ -m.-': -; hae mot HrF\lﬂu‘Ir
product ofien Lo gk ¥ ou Mveat Lt requesied this Fres
oAy Mg kNG S ra
sTpde | oam over
PERSONAL GUIDANCE] 18 vears of e
1 heis! Ha | e
R e '.*1.".::ﬂﬂ'.'c7:ﬂmm arniears Bt B initial hare

country, ¥ou will be insted Lo (hase e icgl

THE MELLIMGES S0, 6100 Variel Ave., Dot T‘.'!?ﬁé
Wiooatand Mk, CA SLA8 YT

Is entirely mm with top-quality
materials and canstruction It's priced for the hobbyist,
but tough encugh for the professional wood worker,
A HZHP motor with four-step pulley provides
power 10 spare for Iurnm sanding. grinding,

L drilling Accessones
; complete ool
furning set and
a face plale
and sanding disk
for outboard
furning

Tha H

12" Wood Lathe
Ground steel ways,
1002 American-made.
Cast iron head & tail stocks.
52" long; 38" between centers.
Sealed ball bearing head stock.

Free brachure on reguest

WILLIAMS & HUSSEY MACHINE CO.
Dept. 51, Milford, NH 03055

Toll-free: 1-800-258-1380 In NH: 1-673-3446

167



DISH ANTENNA 3

DOWNCONVERTER
RECEIVER

Hrw Sl hasnsl MO compleis TOTAL P
Friaiving sysiem rendy los TV hockep. u

‘250 DOWN! ...

e damd b i BT i for he sol

1 mumoes m ':l-t-upum
”-Hl’lﬁ

spaiem wnad

hp—#hw
-----------------

Satellite TV ar ..

il Tha. ioinl poachnge wil recess Ty sgnaly derectly ipm fre 1

4 patpiien 1o reacy for TV Rookup wiit a8 TV Cabies inclided
“'WE WAVE IT ALL" — OVER 100 CHANNELS

LHA's « ANTENMHAS « RECEIVERS « SOURCES .

] TV imc.

. PO Box 3100, Dept M- , Deiray Bsach, FL

b 3344 T, Senglor REFEREMNCE BOOH, $11.05 s

£2.95 shaoping & nsurance jU 5 lunds) of call our

! 2a-houe C.0.D. Order Line (3051 276-2941, !

- Burw vour own JET HELICOPTER
EASY TO FLY—INEXPENSIVE TO BLRLDI

& Carnes ore patEon-pius
'\-\. & Semphn hand-ool assemibly
# & Unes ow-cost fust

PLANS—comphrioly dusirated §9 00

HELICOPTER EXPERENTER S
HAMDEDON

Filisd with deta, dealgne, methods and suppliers

for the solary-wing hobbyls! (llus) Only $9.00
BOTH ABOVE BOOKS:  only §15.00

PO, Box 16488
HELIQRarT Balimors, MD 21217

fme: o

B s o

— S ] = . a
Naw ﬂn'mimvl o H_ fibarglass traval trailer and origi-
nal 13 4. model. Assermbled or kit. 750-1500 lba. Rusdy
to tow. Skeeps 4. Color Catalog. Send 83 to Burro,
12775 Co. Rd. 43, Chaska, MN 55318 PM-285

QUALITY CLOTH

SANDING BELTS

HOME—WORK—HOBBIES

BUILD A BIKECAR

Tha Amazing Mini Car Built with
Bicycie Paris! Electnic-Pedal
Pewarad| Fun o Drive!
Easy 1o Buid!

PLANS §7.95
m il Mkt Firml Sl
SPORTRAN CO.

PO, Box TOTT-R, Endicott, NY 13760

7 Mason& Sullivan
YOUR BEST
CLOCKBUILDING
SOURCE - & proect fo

any skill kevel

* Plans, hardware, llal
turmnbser

* W German move-
ments with 36-month
guaranies

= Widas! selechon of

compabively priced

quality quartz

mosemenis

Solid beass chals

Tools, bodks

s Customer sisnecs (o
hedp your prosect go
smoathily

No maer whal your
clockbuiding needs.
come 1o Mason &
Sulinvan firsl We wani
you 1o be a greal
:IncJ-chmldar oo
Sand 52 00 1o recena
B one year sulbsonphon
o 0w 56-page cokor
clockbuldng supply
catsiogue Incudes
Chosk s, thal
ToAamenis. wediher
n§irements. Rardhwang,
Sods. Daodrks. And

NAME

ADDRESS

ciTY ETATE
-nu Bbeimhu ince 1947

Dapt. 1135, W. Yarmouth, Cape Cod, MA 02873

1
[l

P Uz 2 i
I {odbMead g B TH5 1.MPiwlabe 100§
1ol Bl 0 34 B ] i

] 3-'--'1!&:3; 5 A M Ma 1350
i 7 H P ES A 77 Poripr Cabie 1480 1
§ 21d-FiatEse B35 41 - 26 5ul w1
g ftieik 825 4 = 3§ rpmimand 175 (]
1 - 18 Wen i 550 AT viElas AR i
1 i.nPoamcibe 5000 £ o 52 07 atkey 1;:(.9': i

B 1-F134%5 Thee 085 ik S 178
1 ]-?mwrrn.'m 050 B+ dBDefa-Sewy 7S i
1 1. Speiby for wood of matal i
1 2. Wil ship assored—or specily g i
: i
1 [
1 L]
1 ]

-p.
5k o FREE CATALOGLUE with mana sawings and oflers*

JACKSON TOOL CORP. DeEt J5SD

I7-5% Aachson Ave. Long slend City. NY 11101

ri J92-4330

A new sanding attachment lor electric drills.
The fast, easy way to sand paint, moldings,
furniture, carvings. New lighter Sand-0-Flex,
mada of hi-impact résistan! plastic, weighs
anly 8.5 az. 87" ol abrasive cloth is fed oul
fram center of wheal. B revolving brushes
suppaort slashed abrasive 1o sand most
irregular surfaces. Turning cover feeds oul
new abrasive as needed.

ORDER BY MAIL 6% overall dia. 8-brush
wheel and coil of abrasive only $15.95. Extra
87" Abrasive Refills $4.50 ea. in

Coarse, Med. or Fine. Add $1.50p. & h ‘1 555

200 W, Manvilka, Dept. PM, Compton, CA 90224

STOP
KEROSENE ODOR

News puremaefire = Calalybc Filter lor Kerosene Healens
wliminaies odors and oily residues. Hangs easdy over
bumer. Satislaction guaranteed. $19%5 plus $3.00
shipping. Crodil card buyers call toll free 1-800-554-
B000, sk (of operator 282 or gend check 10 Catalytic
Dampear Coep.. Dept. PMO2. Flnt Hill, Wa 22627

puresa«fire

— A Family Tradition Since 1916

Kuempel Chime
2 _ BUILD THE FINEST

We Know You Can Do lil
Easy lo assomble guality Rad-i-Kul
Clock kils, A variety of designs
hand made by our Grandfaihens in
b K" chafry, 08k oF walful with
beveled glass. Tubular Bell or Rod
moverments. Oniginal bronse alched
dials and hand painied moonwhesala.

Or stan from scraich
Amerncan Classsc Plan - 3300

‘Write for Free Literature
or Call
1-800-328-8445
Batwesn Bam. & & pm

Kuempel Chime

Depi 521,  2119% Minnetonks Blvd,
Excelsior, MN 55331

2® TIRE CHIHGEH
}ﬁ@e' Qﬁtﬁ
(A

Only ggg.uo

¥in Py Shipping Charpes
D yaur own tire changing
with the Seif-Change 100
manual tire changer. Chan- L_ s
ger breaks bead, demounts and mounts all your vehi-
che tires. All steel construction. Heavy duty. Guaran-
teed. Full Retund if not satished. Send check or man-

&y order b
WIKCO INDUSTRIES, INC.
Dept. PM RL 2 Box |
m Bow, NE 68822
(308) 872-5327
Lall or wiile for indormabson
S

Car Problems Frustrating You?
Here's Your Answer!
POPULAR MECHANICS

MASTER KEYS TO CAR CARE!

hmhhﬂbﬂwwﬂumﬂ.
car, refer o B af @ moment’s notice,
-4ep imstructions, all shows oa n-ﬂbuul

i
i
H

i
i
'

zE
d
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WOODWORKING
AND GIFTS

3

Master Craftsman Toolbox: This TOOL-
BOX will organize, protect your tools and
add a touch of elass to any workshop. (Di-
mensions 20%"” x 9%%" x 123&") Built with
cherry or walnut wood, styled with brass
comers caps and lock.

This solid wooad toolbox will last for genera-
tions and become a family heirloom.

Plans include step-by-step instructions and
materials list, (PL-1826 $4.95)

Colonial Garage Barmn: Holds two full size
cars each in separate bays. The structure
measures 24 x 26 ft. with an additional 350
square ft. on the second floor. A 3 it. over-
hang on the side provides excellent storage
for wood and garden equipment. Plans in-
clude an B-page instruction manual and 4
blueprint-size layout sheets: ® Overall
perspective ® Basic wall building ste

® Construction details for framing loft,
floor, roof and end gables. ® Extenor fin-
ishing details and suggestions for alternate
versions of the bam, Materials List Included
PL-1277 530.00  Each additional Plan 520,00
when purchased with the first Plan.

Send your name and address with
check or money order Cguyablc to
POPULAER ME ICS. Mail to:
Popular Mechanics, Box 1014, Radio
City Station, New York, N.Y. 10101

Doll Cradle: Build vour daughter or grand-

daughter a beautiful DOLL DLE. A re-
uction of an 18th century cradle made

Eum ine with a vamish finish. Hand-

cra with VOUT 0w Pvnu:nal touch it wll

be cherished for generations.

(PL-1820 53.95)

Calliope: Create the exciting sounds of cir-
cus music, Build a mini-CALLIOPE crafted
from pine and easy-to-find materials, This
nosta gn: music maker s a great Ejft for the
budding musician. Recreates the

sound of an orchestra of flutes

and whistles. Plans

| & and materals lists
3 ; included.
} - (PL-1830
a $3.959)

Boy-Powered Digger

This is an ideal project for the craftsman
who wants to build an exceptional toy tor
his youngster. The digger works beautifully
and provides hours of fun and exercise for
its proud young owner.

Plans and materials list,

(PL-1822 $4.95)

Fopsler Meckanics i & publication ol Hearst Magasioes
o division of THE HEARST COEFORATION

TILLER USERS...

Can your machine
do all of this?

* Handle with jusi OME HAND,

= EVENLY break, tum & fill soil.

* Shred vegetation without Langling.

= Leave N0 WHEELMARKS or FOOTPRINTS.
The TROY-BILT* ROTO TILLER-POWER COM-

POSTER can do all thiz and mere! That's why
senous gardeners consider il the

finast tiller available, Sea for
' yourself! For complete details,
| - "OFF-SEASON" SAVINGS, and

FREE 32-page bookiel clip this
and mail today to:

- TROY-BILT® Tillers
Sl 102nd St. &
: _ Minth Ave.,

TROT-BLT" Hote THer-Power Composien

| e a2z I
| 182 90 Am. Ty WY 12100 I
Plezze pond the whels wenderil of TROY-BLT® Rete
| TRy hstulag s st "OFT-SEASON" SAVMGS new |

L] 3
| {Plaase Print Clearly) I
e é
1> i
L]

START YOUR OWN
TELEPHONE
SERVICE &
REPAIR
PBUSINESS
N -

NRI's new training will get you started!
Cazh in on this new business opporiunity for
the trained technician & independent service
person. Only NRI offers you at-home training in
telephone repair and installation—hands-on
experience with start-up equipment: phone-line
analyzer, latest memory phone and cordless
phone—all yours to keep.

Isri . Answ sending
coupon today for ftﬂ-ﬂil‘:;:uhg.

rl..l SCHOOLS
Michiaw-Hell Cantinung Education Caifr I
1518 Wisconain B Waashingion, 0 2005

Hamg Age

City State ;A
1140025
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CLASSIFIED
ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager Dorothy Nolan, Classified Service Manager
Rate: $6.25 per word payable in advance each insertion. Minimum insertion ten words.
Bold face capitalized words—$1.00 per word additional (First word sat in Bold Face at no extra charge, Zip Code Free.)

The next available issue to place an advertisement in America’s No. 1 Classified Section is APRIL. The closing is FEBRUARY 5th,
Send remittance payable and order to Popular Mechanics, Clasgified Department, 224 Wast 57th Strest, New York, New York 10019,
Please indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisars
who use post office box addresses for their convenience in handling your order, Popular Mechanics
maintains a register of such mail-order advertisers containing their complets names and street addresses.

Advertisers using P.O. Box number must furmish 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 request.

UBLISHER'S MART
OOKS & PUBLICATIONS

‘our Book! Jon our successhul authars. All sub-
l.uun- adverising. baautiul Dooks. Send hor
hqhhdbmhhtmmmmmpaﬂ Carfton Press,
Dapt. PMN, 11 West 32 Sireet, New York 10001

PUBLISHERS' OVERSTOCKS, BARGAIN BOOKS 2,000
Mties, af subyects! Free catalog: Hamiton, Box 15-A, Falls
Willage, CT D031

FREE CATALOG - BEST IN THE INDUSTARY

A COMPLETE CAMERA STORE IN A CATALOG
OME of the World's Gresl Catalogs, and o ls pholographic.
Serdd b0 Porers Camera Store, Inc., Box 628, Depl. PM,
Cedar Fabs, lowa 50613 for your Free Copy (U5, Only), 112
tabdokd size pages fied with 4,000 Aems many of them exciu-
sive and very unusual. Plus popular brand cameras, lenses,
flash, wic., at discount prices. Huge irnemorny, Tesl serwo,
greal packagng. Yiou musl see 110 Delieve i Ordes your Free
copy today.

STOP Speedomator, Cruise Control Cable Notse! Thow-
sancs Lheed . Saves Tems, Monay. Amencah Cars, Trutks.
Send $8.05: Speedo-Cabde, Box 5877, Glendale, AZ B5312.

SUPER Soap-MATURAL Maechanics' Hand Soap. 1 b,
#4530 inchudes shipping. Box 24262, San Francson, Ca,
94124

CARFPETS, top. shocks, suspansion parts for all cars 1835
1980, Frea catalogue. Kanter Auto Products. TEP Monroe,
Boorton, M) 07005, B00-526-1096,

OME HUNDRED GREAT TIPS and wens lor home, shop,
auio, $5.00 to: KITLY, Box 835, Winlied, B 60190

OFF-PRICE BOOKS. TREMENDODUS SAVINGS. All sub-
jacts. Free catalng. Campbell's, 10157 Mottingham, Sulte
25A, Wesiminster, CA 52683

FREE calalog—bookiets, unique problem-solving Service,
Custom How-To, Box SE0M, Rverhaad, NY 11901

SELL BODKS BY MAIL. Detais--25¢. 5.5, 2311 4ih 5L,
Peru, 11l 61354

EMGHTY CHALLENGING PUZILES, BRAINTEASERS.
£5.00. Pastima [PMA), 18 Cedarwood Piace SW. Calgary.
Anera, Canada T2W 308

FREE CATALOG. How-To, Informabon Books. Reporls
Youngers. Princedon, lowa 52768

BUILD YOUR OWN GUN and save money! Mew Dook
shows you how 1o build blackpowder, modenn & exobc weap-
oms, Giant kit-gun direciory included. $11.97 ta: Kit Guns &
Hobby Gunsmithing. P.O. Box 2204, Daylon, OH 45429

FOUR Anligues Auio Posters 35 Devmark, 1474 Park
Avenus, Pecra, Binois 61604

FREE SURVIVAL CATALOG - 50+ Sureival Pubvbcatons -
Enorgy. Weapons, Computers, Medical, Financsal®!!
CONSUMERTROMNICS, 2011-PM Crescent Dr., Alamogordo,
Nk BET10.

MODIFY Exhaust dmprove MPG Instructions $1.50, Ki
5$19.9%, Burger Entprprizess, 512 Rowal, Jackson, Michigan
45202

SAVE OASOLINE!! Bypass pollsticn devices—eaaily,
reversblyl Praco'8, LaGeangevila, MY 12540

GASOLIME Misage Engneenng Guide, 3858 staris you
$aving, BLS Eng, 11258 Browningsville, ljamsaville, Miryand
27754

AEPAIR Made Easy. Learn How. JO, Box 60, Pawpaw,
Mich. 4B07TH

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO Warts, Minibies, Atv's. His, Parta, Engines. Lowest
Prices, Larges] Selection. B4 Page Catalog 53,00, Pahang-
able. Kan World, Depd. C., 1488 Menior Awel, Painesgwille,
Dhio 44077

PLANE To Corvert VW's, Chovettes & Pintos To Ballery
Power. Plans leature detailed drawings and step-by-siep
mstructions. 54.95 plus 51.55 posiage. Fight Systems-EVC,
P.O. Box 25, Mecharcstueg, FA 17055, (T17) 6870333,

CHEMICALLY TREATED SPONGE Keeps away wind-
shweld fog. §3.00. Creabwe Products, P.O. Box 2174, Amold,
Califormea #5223

UNWIGLUE IDEA EXTENDS CARBURETOR LIFE! SASE.
Migr, Box 201323, Los Angides, CA 50029

FREE AUTOMOTIVE SECURITY CATALOG: Larges
selechon svadable Do-H-Yoursell. Pajpers. alarms, hood’
locks, glass delaciors. Afow 4 weeks, immadiaie Delivery,
Send §1.00. Ausomative Secunty Equpment, Dept. 2, P.O.
Box 382, Plamview, New York 11803

COMPUTER Books. Mary Below List Prices! Free Price
Liss. Motano's, 4210 North Lilly, Brookfield, Wisconsen 53005

SELL Books By Mad 100% Proft, FREE Starter Kil. Books
‘Wholasanices. Box 7415, Ponca, P.A. 00732

BOOKS How To Stan Your Own Proftable Home Business
Frea Lierature information Serace. Foule 3, Linona,
47441

AIRCRAFT HYDRAULIC SYSTEMS, Bil Messe (1084)
Fully Blustrabed $13.50. Kneger Publshing Co., inc., P.O. Box
9542, Maibourne, FL 12802

MIDGET CARS

MANJEEP /PU Plana!! . _ . Convert Garden Tractors! . .
Reatstic! . . Write: Exbody. Box 22607, Minneapolis.
Minnesola 55422

AUTO SUPPLIES & EQUIPMENT

ALTERMATOR Genesalor Rebuiding Book. Informarion:
$5.00 (Rafundabie), Hedeund Enginesnng, Box 26024, Las
Wisgas, NV. B5128.

§45-Mire-Bikn Kit, Go-Karts. Frames. Engings, Whoals
Clutches, Tires, Incheding Moped Parts and Accessories.
Move Parls-Lower Prices. 1885 Wholesale Catelog-$2.00.
Karts & Kits, P.O. Box 1028, Maywood. MJ OTEDT

MOPED - Motorscooter Parfs.  ACcossoims.
Mopeds, 5851 Mayfielt Rd., Lyndhurst, Dhio 44124

PLANS: GO-KART 53.00, MIMI-BIKE 32.50, TRACTOR
$10.00. Vehicle, Chary, MY, 12821,

AVIATION. HANG GLIDING

GYROCOPTER™ BUILD and FLY the DRIGINAL “UL-
TRALIGHT " rodorcrafl yoursedl! Fhes when all others are
grounded! Cualty mardactured since 1953, 3-viaw drisings,
specifications, fight test repors. compleda cataog: 510, New
Pilol's Manuat: 335, Send to: Bensen Aircraft Corp., Dept.
PM285, P.O. Box 31047, Raleigh, M.C. 27622

BOOMERANGS—INCREDIBLE RETURMS! You can do

it. Encating! Order your FREE Catalog Now! BoomerangMan,
308 Park, Monroa, LA 712301,

HOBBY HELICOPTER. "Choppy” Litralight Single-Seat
Heticoplar. Simpified Construction-—Molgscycle Enging. Bro-
chure $3.00, Palynovs, Bex 670M, 51. Remi, Quebe:, Canads
JOL 2L0

DESIGM Build Airplanes, Hang Gliders, Ssmplified Publica-
lions, Brochure 20¢. McCoy Arcral, 12820 5. Figueroa, Lo
Angeles, CA BDDE1.

HYDRAULI: JACK Repar Manuals and Kits, Calakog
$2.00. Hydraukc Jack Inc.. P.O, Box 18, Accord, NY 12404

ADVERTISERS. 2S¢ word. Inch 58, Cwculstion 50,000
WORLD CLASSIFIED, Box 2535, Sairmt John, Mew Bruns-
wick, Canada EZL 458

CATALOGS

SMALL EMGINES, Troy-Bift Tilers, Honda gefseralons,
Snowmnobe Parts, McCulloch Chaingsws, much mone. FREE
CATALOG: Small Engine City, 2612 Lyndase South,
Minnaapalis, Minnasata 55408

SUBLIMINAL STATIONERY- Scierifically supporfed. Us-
abls sampies‘Caislog 3500 Michasl Siutoas. Box 4236,
Maorit Fi. Myers, Fia. 33903

FREE wol catalog. Tool Line, 817 Mew Yok Ava,
Maringsburg, W.Y, 25407
WIGS - Towpees. 34 pages “Hesdstan/Adollo Ediwon”

£380. (200) BS3-0844. Wegs, 10 Wesl, So. Norealk, Conn
DERSS

170 POPULAR MECHANICS - FEBRUARY 1985

PARTS: Army Joep and truck parts. Spare Pars &

Equipmerd Co., P.O. Box 751, Leminglon, Kentucky
40587-0751

MPORAT Auto Pans - New and Remarnclaciuned ai Basgen
Prces. Send 5100 for calakog - Refundable with Onger.
Figase Siate Yeasr. Make A Moded of Car. Sama Day Service,
SECH-A-DEAL, P.Q. Box 23623, Rochester, NY 14623

STOP Frost From Forming On Car Windows, Refundabin.
To Qrder Sond $5.50 To: Barthel Products, Bax 280010, Depl.
FBS, Minneapolis, Minnésota 55429

PROTECT YOUR HOME AND CAR. Advanced alectronc
alarm. EASY TQ BUILD. Send 53,00 for infoernatbion (redund-
abile on }. Pians $5.95 Kt §43.95, MTC Elactronics,
Dapt. 107, P.0. Box 853718, Plano, Texas TS5

MEW Procuct Improses Qil. Makes Changing Linhecgssary.
DRAINT, Apanado 22150, Monlartey, Méson G810,

4895 Can Sawe A Lide. Backup Waming Alerd Beeper.
Bob's, 4646 Park Sireal. Jacksorville, Fla. 32005

SURPLUS SHNOWMOBILE ENGINES - BRAND NEW
BARGING 22MP, complete wih slectric starter, mamy uses
free brochure. Hydrotech, Box 14444, Long Beach, Call,
20803

HELICOFTERS: Gasoline And Jei Powered. From
$898.00. KitsPlans. Information $3.00. BW Rotor. Towanda,
Kansas 67144,

SPACE & ASTROMNAUTS

AMTHGRAVITY Propulsion Devce! Free Brochura, RDA,
Box BTINM, Concord, NC 28025

HOVERCRAFT

HOVERCRAFT Flans All Sizes. Catalog $1.00. Ursversal
Howercraft, Box 281, Cordova, hnois 61242

Asro-Progacts, Box 5118PRL, Clinton, Mmm

HOVERCRAFT PLANS & PUBLICATIONS! Catalog.
$1.00. Vientura, 138208 Greenland, Uniemiown, OH 44685




CBS, RADIO & HAM EQUIPMENT

T L e Y i ™ LT P,
POLICE Scanners, Bearcal, Regency. HPR, Box 19224,
Deaver, CO. 80210,

BUILD YOUR OWM—Travel Trailer—Fdh Wheelsr—
Molorhome-Camper—Puckup Cover— Plans—Palemns—
Kias—Calalog §1— Glen-L A-V's, 8152PM Aosscrans, Box
T56, Balflowse, TA SOT0E

CB MODIFICATIONS, Convarsions, Books, Plans, Kis
Calalog $2. CBCI. Box 31500M, Phoanix, AZ BEO4S

CB MODIFICATIONS, Linear Planbook, Kis $1.00 reund-
able. APS, POB 263, Newport, RI (2840, 401-848-5627

BEARCAT Scanners. Decounted. CRYSTALS: 5265
, 3482 Oukdand, Oahkosh, W1 54901

LINEAR Transisiors, Tubes, Hard - fo - find parts. MIRIF454
$16.00. MRAF455 512,00, MAF4TT $13,00. Catalog Avaitable:
RF. Parts, 13304 Grand, San Marcos, CA 02083,
(818)744-0728,

ELECTRONIC EAVESDROPPING DEVICES. SURVEIL-
LAMNCE AND COUNTERSURVEILLANCE. GIANT CATA-
LOG §1.00, HUNTEREX, BOX 3132, WINSTON-SALEM, NC
Tz,

GOVERNMENT Surplus receiirs, TTansmilens, Snooper-
soOopers, pars. Catplog 25¢. Meshna, Naham, Mass.
01908,

DIGITAL KLOCK KIT Plays One-Of-Tweahve Metodes Each
Dusrter How. Displays Tima, Data And Other Faatunes. Sand
£3.00 For Plans And Pricing To: KERBER KLOCK
KOMPANY, 36117 Hillcragt. Eastiake, Ohio 48054

COMPUTERS & SOFTWARE

TRAILER plans busdd your own 16 R, Hat bed box or car
hauler. Thige m ond eagy o buld, 58.95: W. W, Jannngs, 424
Leach SL, Englewood, Fla. 33530

BOATS, OUTBOARDS, TRAILERS, &
TS

BOATKITS - PLANS - PATTERNS - FRAMEKITS - Larg-
sl Catalog - 300 Designs 880 - Phywood - Fibeglass - Steel
- Firp Planking - FOWERBOATS - Inboargs - Qutboards -
Crasers - Sporfishens - Howseboats - Hydroplanes - Duck.
boals (Cances Kayaks| - SAILBOATS - Daysaders - Traiber
saders - Mullibulls - SUPPLIES - Epoayplus - Epcaygiue -
Cipth - Reses - Foam - CATALOG 52 00 {Aanmal 34.00) -
[Book “Amaleur Boalbuiding * - Fibenglass - Plywood Epoxy -
Samel - S8.00), CLARKCRAFT, 16-F Aqualana, Tonawanda.
NY 14150

BOAT PLANE - PATTERNS - KITS - Hundreds of designs -
Wood - Fibberglass - Sieal - Sailboals - Powerboats - Canoss -
Hayaks - Aowboals - Duckboats - Dories - Houseboats. Sim-
Pé8, amataur-proven methods. INstructions assune professson:
&l results! Hupe 152-page catalog S53.00 (54.00 Airmad).
Includes Free “Boalbudding Suppbes” Cafalog - Dmscount
Pricas! - Feslanings - Fiberglass - Resins - Glues - Books,
Imveestignie “Powyshisid  Poxygrp”’ wood'epoxy sysiem -
Manual = 32.00. GLEM-L Marne, 8152 Rosocrars, Box
TSEMP. Beitower, Ca 90708

THERAA Soltwini-Hardwate bafgaine. Hard o lind ilems.
Huge selecton, Fast Serice. Fres Catalog. Dynamic, Box
680, Hicksvilla, N.Y. 11801

COMMODORE 84 and Vic-20 21 FREE PROGRAMS.
PUBLIC DOMAIN, [RC., P.0. Box 1901, West Maton, Do
45383

mﬁmmmammm
steps. Biorythms, ammorizabon schedule, checking. Sand
$5.00 each, or 3 for $10.00. MRA1, Bax 30698, Amando, TX
T

CALCULATORS

HEW FOR FIRST TIME, a very economical $7.85 precison
FRACTION CALCULATOR. Adds and subtracts messy frac-
tions in seconds. Designed and quality made. For FREE
details, write: GRAPHIC SYSTEMS, DEFT. MP, BOX 881,
MELVILLE, N.Y. 11747,

STEREQ, CASSETTE TAPES, ETC.

FIBERGLASS - RESING - Foams - cloth - epoxies - mal -
#ie. Facioey peices - CATALOGUE 5100 - (Beak “COM-
PLETE FIBERGLASSING® 3800} - Clarkerad, 16-P1
Aquakane, Tonawanda, NY 14150

COVER YOUR BAaLL! Chromed Brass Dome Prolects
Tradler Hitch. FREE Brochure. Topcap, 3718 Fremonl,
Chicago, 60613

BOAT KITS - POWERSAIL - 11°-30'. FIBERGLASS.
Sawa hall. Anyone can assamble. FREE 48-page catalog.
LUGER, Dept. BC-B5. 3800 Wes! Higinway 13, Bumsvile,
Minnescia 55337, 612-890-3000

EVINRUDE - Marcury 1984 Bargaing . . . all sizes . .. 32.00
handing . . . Scoft MoCulioch parts . . . Electra Marine, 510
Mesrick Aoad. Lynbeook, Mew York 11583

TRAILER BOOKS. Enhghlening Buy Evaluae..512.00:
TeaMaintain. $12.00. TRAILERS/KITE CATALOGS: Litk-
.. EA.7E; Car.. 5375 TRAILER TREASURY, 1328 Santa
Anita H3, So. Bl Morte, CA 91733, {(818)575-3224,

THOUSANDS OF OLDIES! Hard-to-lind 45pm hil recornds
from the last 40 years ncluding pop, country, rock, and soul.
Send 5200 for cataiog to: Armérican Pe, P.O. Box 86455,
Dapt. PM, Log Angeles, CA. 0066

CHANGE AUDIO TAPES WHILE YOU DRIVE! Urique
dash or glove comp't mounbed chssetn “Caddy-Stack” com-
pacily displays 5 Wpes. 1-hend acoess. Tapes can’l urwind.
Dust cover 2 only 5195 Wilmac, Box 647, Berwyn, Pa
1832

TV & VIDEO EQUIPMENT
HOTICE: USE OF CERTAIN ITEMS [N THIS
CLASSIFICATION REGUIRES STATION
AUTHORIZATION.

SATELLITE TV RECEIVER BREAKTHROLUGH! Buikd your
own Systém and save! Instuction manuals, schamalics. cir-
cufl boards! Send slamped ervelope: XANDI, Box 25647,
Dept. 28, Tempa, AT B5262.

COLLECT VIDED MOVIES! VHS. Bela. Catalog 32.00.
Towes, Dunkirk, MD 20754-0213

12 SATELLITE DISH pians $5.00. BOYD, Box 1463,
Oakdate. Californip 35365

“SATELLITE indicator For Your Crank Type Dish, SASE
For Information,” Satrepair, Box 360, fie. 3, Abbeville, Ala.
60

SATELLITE TELEVESIDM ANTEWMAS complte delaied
plans for home construction by anyone. $5.00. Jansen
Eigctronics, P.0. Box 168-M, Dundes, OR 67115

EMJOY SATELLITE TELEVISION. Save maney wilh easy,
guarantesd, do-f-yoursell antemnna planaits. Electromc
kncreiiadge not necessary. Sand §1.00 for catalog or $8.95 for
“GConsumer Guide o Satellite Television.” GFI-38, Box 9108,
Missoula, MT 53807,

MICAOWANE Antennas, Esclusive Snow-Free Probe,
£35.00, Compleis System 588,00, Brochure $1.00: JCR, Bax
20607, Donvvar, Co. B0220

CONYERT Videotapes PAL - SECAM - NTSC (Oversaas),
11(-220 Audio, Videorecorders, Telavisions, [716)507-5800

HOME SATELLITE TELEVISION Wholasale to the pubilic.

Send $3.00 lor catako. Dealens Wanted. Wholssale Satelite
Supply, Box 1044, Lake Oswego, OR ST004, 503-246-8335

ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES

BIGGER, More Powerful Muscles - tasier!! Free Boaklet!
Unrversal, Box G6044. Dabroil, Michigan 48240

KUMNG-FU Free Lessons. Sand 31.00 tor Postage. Mcliza,
Box 1755, Dept. PMA5-8, Honolul. Hawail 96806

SPORTING GOODS AND EQUIPMENT

CROSSBOWS and SLIMGEHOTS. Most Complete Cata
Iog Avadable £1.00, MEM ENTERPRISES, Box 64, Dept. PM,
lsiand Lane, 1L B00E2

CONVENIENT!! KEY-CHAIN WALLET Comiination for
Sports, Beach, Qutings. Gonuine Leather, 5° <37 §7.95. Sal-
ishacton Guarantesd. Consumes Entecprses, Depl 5255
155602 Woodlair Place, Tampa, FL 33812

GOLD SLUICE (Portable) Casry Anywheve, Uinder $10.00.
Vary Productive, For Easy Plans Send $4.50 to: Federal
Distribution, 48 18445 San Benarding. Boominglon, CA
g

FISHING. TACKLE, LURES

1885 CATALOG - Lure Pants, tacsle, accussonies. Send
$1.00 [Refundabile). D & R Detributors, Deparment-2F, 3
Deck Court, Howell, New Jersey 07731

FISHING, CAMPING, BOATING. Gres! discoun! prices
Color Catalog. Send $1.00, mefundabée on order. Fish'n
Shack, Box 546-L, Camderion, Mo, 85020,

FREE Smker Mold Catalog guer 100 molds 25 ghapes
GCarmen's, Box Z20PM, West Mewion, PA 15088

BATTERY REBUILDING SCHOOL
BATTERY Rebusiding Tools, instruchons 3544.00. Manual

$65.00. Trasning Avaiable. Sun Batiery, 10415 98, Sabring,
Flonda 33670

ENGINES, MOTORS

ENGINES For Mowers, Tillers, Eic. Frow Discount Catalog,
Enginos, 166PM, Ashland, MO B5010.

CAMPERS & TRAILERS —KITS, PLANS

FIBEAGLASS TOPPER. SAVE 50%T0%. Detated Fian.
Brochure $1.50. Holmer Dwsigna, 2710 Nathan Lam,
Plymouth, Minn. 55441,

TOOLS FOR SALE

UPHOLSTERY SEWING MACHINES

| ST A4 P 0. SRS £ S L L0 P LS S T UL LT —

UPHOLSTERY Sewirg Machswes with Walking Fast, com-
plete raady b use—onhy $480.00. Thompson Model PW200-
AVAILABLE FROM YOUR LOCAL DEALER, or order diract
[Master Charge-Visa). Datho Mig., Inc, P.O. Boa 12110,
Lubbock, Texas Tod52— Fhone: (BOG) 744-6774

MACHINERY, TOOLS & SUPPLIES

CHUCKLDK (palend 4085811} FREES ELECTRIC
DRILLE from separaie chuck keys! Chuckiok ends kery hunl-
ifng and harardous key afiachments, Tghtans aRccessornes
securely. Simple mounting, 55,00 for 14" drils, §5.50 for 34°
dills. Chucklok Company, P.O. Bax 1350PM, Keana, NH
D31,

“EWALL FOUNDRY Fumaces, Supgies. Free Geraiire.
Pyramid Products, 3736 South Tth Avenue, Phoenie. Arrona
BS04Y

4" METAL Cuitng Lathe SB7 25 Tam, 15048 Procior,
Indlusiry, CA 81748

Guarantssd. Calaleqg 31.00 (Refundable). Camsiot, Dapl. 44,
Box 85, Bnatod. Wisconsan 53104

“ERARPENERS REFORT" Moninly Newsletter, Shanpan-
ing Guadebook, Wall Chan. Send for brochwe, Shog
Company, Depl. PM2, P.O. Z2555, Mnneapolis, MM 55422

STEEL, Brass, Alurmnum. Calaiog. £1.00, MBM, 3715
%
potyethylens wih UL

approved purng. 5119.00. More information. Wite: Direct
Enanmdqus,Bnua:la Dept. P, Orangevabe, Calomia

. Tnex-
pengive. Fres Biochuia. Jm. 25 91?2'5. Wm
ancouver, B.C. Canada V7TV 451
" BANDEAW BLADES, Any Size, Froa Bevature, King Saw.
B541 Tidewater Drwve. Morfalk, Virgina 23508
“BYEEL, Aumimen, Drass—Sheel, Bar, Shop Suppies.
Pians. Writa: CEL RR1, Bax 163, Camargn, IL 61423,
" BRASE, Steel, Aluminum, Shainiess, Acrylic, Nylon, 1T elon
Mo minimem. Cataiog 51.00 (Refurdable) METALS, Box
11204, Claylon, MO E3105

EILVO Harowars, 166-page Hand & Power Tool Calalog
§1. PM-5-3. 5301 Tacony 51, Phdadeiphia, PA 19137-2389
TBEST Prices, Woodwoikers Machinery Latilog, Free.

MCKil n, PMICAS, Johnson City, N.Y. 13780
i!a ndusinal-Mechanics- H%Eﬁsm Facto-

ry owerfiows, oversiochs, sic Fantaslic prices. ‘Wiite: Alan
Toaks, 26164 W. Rosecrang. Depl. PM-5, Gardena, Ca
BO245

TDORAILL CHUCKS, Easy instructons 1o OBassemiie and
recondition, $31.00. Choeck, P.0O. Bow 14803, Porland, OR
B7214

“BANDSAW BLADES any sizo SAWE 20 30 EUROPEAN
Wood and Motal Working Machinery, Free infarmation.
Sulflok Machnery, Suie B, 16 Shore Road, Palchogue, NY
11772

SIOpS SqUEBAKS, CIREONGS rUBl KOoBEns
scrEws. profecls keezing Deices, clesns metal, displaces
moisiurg. Guarantesd satisfactkon. $4.85 prepad. Asrogon
Resgarch, 1728 456h 51, Brooklyn, MUY, 11204

ENERGY SAVING

SOLAR, GREENHOUSE, AND ENERGY SAVING
PRODUCTS CATALOG!
COMPONENTS, Complete Systerns, 88 pages, 18 sec-
tions. Our 11th year! Qvder from one expen Sourcs — the
countny's lasges! anergy Saving mail srdar house! Send $1.00
postpaid. Salar Components Corparation, Dept. M, P.Q. Bax

237, Manchasier, NH 03105

~SAVE 35% On Central Alrcondiioning [oas. Guaamoed.
Testad By A Unnensty in Baca Raton, FL Produet information
§1.00 (Rehmndabie). Sentry Control Products, G064
Dicpechobas Blvd,, West Palm Baach, FI X408

SOLAR & ALTERMATE ENERGY

SOLAR panet heats water lo 160" on 60° day. Build o
$100.00. Information $1.00. Marco Entesprises, 7339 Rassion
HAvg., Indianapalis, N 48240
T FUEL BILLE HIGHT Build your own solar panes. Send
£5.00 for detabed plans. Lisan Desigrs, Box 473, Dearfiald,
Mi. 45238

Toam 1 , CAla-
log %205 Dove Design, P.O. Hm 14568, Balen, N.M.
BToo2

FAEE EMEAGT Build your 0wn Golar Loaecios, Low cosl,
Send for complote picture. Semple instruction book, $6.00
includies all shipping & handling. Money order o cashier's
check, Send To: JAD Solar cio Muray's. 740 W. King Bh.,

GRS WELLS 4 pagus T
44 pages know all 5$10.95 Wells, R, 1,
Box 7T, Albion, Pa. 18401

HOME CRAFTSMAN

FIVE FREE PLANS Furnflre Toys Shop With
llustrated Catalog, 700 ems. Send $1.00 For Details. May
Co. Sales, Box 2831PM, Masa, Arizona B5204
TWIUEIC BOX WORKE 700 Tunes. Free LisL WMusc Box
World, Depl. MB, Avon, M OT717

AIR Tools - Buy One Of The Best At A Dvscoum Price - Sand
for Free Catalog And Prices: A & E Tool, 4587 Peasl Road,
Clrvaland, Ohio 44105

{Comtinued on next pegs)
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HOME CRAFTSMAN
|Continued from I

WOODEN Toy Parts and Patterns, Fun With Wood Calalog
$1.00. Howard Co.. Depl PM, Box 442, New ARany, IM
47150

CATALOG FULL-SIZE FURNITURE PLANS - 5200,
Rafunded wih firsl ordee. Tradibonal. Eafy Amedican, deer
1801 Fumnituee Designs, 1425 Sherman, Dept CP-85,
Evanston, L 80201,

FAVORITE WOOD TOYS, Paltterns, Paris. Wheels. Cata-
hog §1. Toys And Joys, Box 628M, Lynden, Wiash, 582054

MAKE WOODEN TOYS-PROJECTS- 100's pland, ki,
hargwood parts (loy, cratt, furniture)- Catalog 51.00. Cherry
Trea Toys, Belmont, Ohio 43718

TOYMAKERS! . . . Free calalog . . . patherns, wheeks, dow-
els, paris. supplies! Hurry®  Borgan, POIBIS, 1123
Bardsiown, Louisyile, Kentucky 45264,

WOODCRAFT PATTERNS, Windmdls, Wisheng Wells, Bird
Houses, Feeders, Flysng Duck, Pheasant Outdoor Plamers,
Catalog $1.00 CraMess, 11840 US 27 MNorh, DeWin,
Meshegar 4BE20.

BUILD Economical De-Mumidifier. For home, RAY, BoM.
Plans §5 00. Awingar, Suile M4OTP, Caller Bax 1, Manypalle,
Wi SE2T0

CONCRETE Block molds, plans 47-67-8" 36.00. Thres
Woatds, P.O. 2521, Loves Park, Ilnois 81111

FOR THE HOME

HIGHEST PROFESGIONAL GUALITY. FIREFIGHTER
DESKGNED. PET(S) INSIDE EMERGENCY “ALERT RE-
FLECTWE REBCUE EMBLEM. 3485 POSTPAID.
PROTECT*MY'PET EMBLEM, BOX 5030A, SUFFOLK,
VIRGINIA 23435 DEALERS WELCOME.

HOUSE PLANS

10 PROVEN DESIGNS 2 And 3 Baedroom Homas, Com-
plgte Working Drawings. Send $19.95 Plus £2.00 Postage
And Handling, Or Call (804)428-2099 Master, Visa, COD:
Cenifisd Home Corstrclion e, 837 Fadgewood A,
Edoewater, Florida 32032

UNFINISHED picture frama moukdng, Factory closeoul.
50, discount. 200 styles. Winte: Japs, 128-PF Seventh Narth,
Hophms, M 55343

HARDWARE CATALDG 31.00 Falundabie wih irsl onder.
The: Bewes's, P.O. Box 12. Wills Pownt, Texas 75159

BATTERY CLOCK MOVEMENTS. Bsolow wholasais
pricas. Best Ouality Catalog $1.00 (refundable). Yankee, Box
26, Thompson, Connecticut Q27T

FOLDMNG Sawhorse Workbench, Strong, Saves Space,
Complele Drawings $1.00. Chuck Ebery, RR1, Box 48,
Archboid, OH 43502

PLASTICS

CASTOLITE Liguid Piasbcs. Crystal chear, colors. For cast-
ing., mmbedding, coatng, fberglassing: in ndusiry, laborato-
ries, cralt work, Peproduce your designs with our mold
rmalerials. Calalog $1.00. CAETOLITE, Dept. BSBPM, Bax
381, Woodstook, |l BDI9E8.

PLASTIC Bags. Al Sizes. Small and large quaniities. Fres
Catalog with pnces. Call SAKet Toll Frea 1-800-45-SAKET: m
Calilornia 1-800-44-S4KET,

INFLATABLE FAN OPERATED, Winler Fun Solar Housa
Umder 5100.00, Send 55.00. Engnesnng, Box 286, Crais
Head, Maine 04854

OVER 75 FULL SIZE PATTERMS! Creale profitable wood-
@n gifts, toys, housshold accessanes, PLUS “Shop Secrats”
Oinly $5.00. Accents (P-25), Bon 262, Darvers, MA 01823

DO IT YOURSELF

BELY BUCKLES for coing o Siongs, specalty buckles,
iy FRauntings, cul sioned, clock works, Wholesake cals-
iog 25¢. Elosile Corp, 806% 10th Stest, Whaatiand,
Wyoming 82201

OVER 50 “FOLK ART" PATTERNS! Create profnabhe
“Country Cut” ignd. Hundneds of wnigue
projects! Ondy $8.00. Accents (CP-25), Bor 262, Darvers, MA
01823

MINIATURE GOLF GAME Plans Big Prodis $300. Tom
Lee, 600 Hophing Rd., Kemersvila, M. G, 27284
WALMNUT Lumber cabinel grade. Sgquaras, Gunsiock

anks. Veneer. lowa-Missoun Walnet Co., Dept, M, Station A,
Box B6, 51 Joseph, MO 54503

20 EASY, Usedul And Ingxpensie Phywood Prosects. lilus-
trated Book Ondy 55.00. Atlantic Publshing, P.O. Box 725,
Maontreal, Clusbec, Canada HaA 352

1800 CATALDGS Every Subject Imagnabie™ Mary
FAEE! Dweclory 5400, Calalogs OCalve, 7814-M2,
Springleeld Vilage, Springleld, VA 22152,

REPAIR YOUR OWN TV , . . IT'S EASY. Wrile, Raswarch,
At 3, Box 8018, Colville, WA 59114

WOOD, WOODWORKING

FREE supplies catalag!! . . . Hundreds vaneers, ioymaking,
handwoods, patterns, books, cane, dowels. pegs, spindies,
more! Bargain ofers melsded! Humy!® Morgan. POTMIE,
1123 Bardsiown, Louiswille, Kenlucky 40204,

FREE Catalng, Mardwoods, Piywood, Veneears. Timbarling
Foros? Products, Box BS8A, Lake Elmo, MN 55042

WOODEN Toy Plans, Catalog 51.00. Fres Plan Win First
Order. Toperafl 601-PM Easl Main, Waynesbom, PA 17268

FREE Lisi of Toy Plans. Toy Parts, Box 133, No. Altieboro,
MA 02781

PEG-1000 WHOLESALE - 10 pounds Polyethyiens Glyool
preen wood stabileer for $12.50 pius 3240 shippng. FREE

ELECTROPLATING. Complete amateurs lextbook. All
meats Eactropiate malallcnonmelakic dems $11.95. Details
free. Tropic, Box 35-P3, Paim Bay. Flonda 32905,

UPHOLSTERING SUPPLIES $1.00 for Prices. Vanedy
Products, Box S86F. Lethup Village, Mich, 48076-0568

HOME repair guids. Momey saving, ilustraied instructons.
$4.05: Fusks Pines, P.O. Box 721, Andover, ML), D7821

PROJECTION TV . . Comert your TV 10 project 7 Foat
picture . . . Plesults comparable to 52,500 projaciors . . . Tolal
Cast less than §30,00 . . PLANS AND 8° LENE $19.95 . .
Bustrated information FREE. Macrocoma-BF, ‘Wassgion
Crogsing, Penngyivama 18977, Credicard Orders 24HAS.
{215) 736-2978

wood finishing products calalog from: General Finshes, Box
14363, Wes! Alis, W1 53214, Phone 414-T74-1050.

MAKE Ppes. bndematon: PIMO, Ine. P25, Box 58211,
Chicage, Wnais B0658

40 FULL-SIIE wooden project patterns $4.00 Box 161,
Tama, owa 523139

TOY CAR PLANS: 50 profie cars, $4.00. MTD Ca., Bax 56,
Summarheld, N.C. 27358

MULTHDRIVER- Corverds slecing deill inds power driven
sorpwdriver that drives and removes screws quickly, Ballbear-
ing chuck afusts o any sred screw. Can drll Nush, exposed
of courder-sunk screws. Comes with four bits . . . #1 ang #2
Philips and 14" and V" sioied head. Guaranteod. $5.95
ppd. HORIZON HOUSE, 52 Bakbwen, Wayne, N 07470,

FREE WOODWORKERS CATALDG. Your bast sourse bar
quakty woodworking fools. Everythang from bit braces to woad
borers, from saws 1o sharpening stones. Full color, 32 pages,
33 discount coupon. Satsimchon Guaramesd. Woodcraft
Supply, Dept. PMOY, Box £000. Wobum, Massachusaiis
016848

PROUDLY HAMDCRAFT FURNITURE with 2x4’s. Nius-
traind Guide. 52.00: Chelsea House, 5571 Morth Unhnersity
Drive, Suite 103-PM1, Laudertal, Fiorida 33321

PLANS, BLUEFRINTS, PROJECTS

12 PYC Pypa Fumniture Plans, 5655, JAL Casual Fumniture,
Box 208, Tewksbury, Mass. 01BTE

AUTOMATIC DICE TUMBLER. Plans $2.00, Stallionihe
Co.. Box &15, Lemoore, Ca. 53245
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3667 CATALDGS listed and described. Every concenable
spurce lor everylhing. FREE details. Wrie now. Helliop
Dwactory. Box 1364 P2, Chula Vista, CA 82012-1364

3 INGEMIOUS DESIGNS!-T.V. EXERCESER rtorwveds
meycle exercisers. TV, operatas only while pedalling exarcis-
ar wesghl loss, healitry chidren! Bug demand| INGSTAHEAT
Start auto on cold moming, enjoy metant , haating!
Save gas, time. saler vsbility, warms mobor foo! BUILT-IN
weldry powertul vacuum, 3800, system for under 51001 Byg
dermand, sarn $555 installing. PLAMS 55 Each, 31200 Al 5.
Lawelle, Box 2550, Porland, OR 97208

SHOE Repair For Fun'Proil. Valuabie Essy-To-Undes-
stand |lusirated Mamnual Fres Delads. BHOE Doctor, Box
458, Foresi Lake, MM 55025

I3 For Cutting Circles or Discs with Your Acstylens Tonch
Adjustable 112" to 7 $5.00 Posipaid. Mill Machine Shop,
TEB4 5AS14, Big Praie, Ohio 44611

SHARPEN SAW BLADES, Make Fixlurg Undar 51000
Compiole Insiructions, Plans, for $3.00. Tom's Sharpaning,
13214 Johnson Road, Chunubusos, [N 48723

PREPARE Youw Own 'Will. Forrng And Manucal. $5.00. 8.
Smith, FOB 189230, Hartswile, 5C 29550

TELEPHOMES! . . . Install your own o sava. . . . oihes for
profit! . . . Complete Guide $3.00 GUARANTEED. Signal
Rasearch, Box 5288 P2, Albany, Mow York 12205

REPAIR Your Refngerator, Fumace, Heal Pump, infgrma-
tion $2.00 aach. Corbett tne., 3480 Hickony Ave.. Baltimore,

2003 Catalogs listed Sources for Anything! 54.85
Dirmctory, Box S2452N, Aslanta. Georgia 30314

“EAZY WOODWORKING instruction Marusl. Fas sxped
resulls for Home Woodworkers and baginming crafismen.
Emsy step instructions help you complete excelan projects
51085 From Salack Publications, AD 6 Box B6B,
Purmsutawnay, FA 157ET,

SAVE on parts lor Lawnrmowers, Mainibikes, Kans, Chain-
saws, Small Engines. THOUSANDS OF PARTS. Send $3.00
For Catadog. Sav-On-Pans, P.O. Box 231, Somesville, Mass.
0245

AMATING WATER POWERED PUMPS! Hundrads of
uses, Information - Embes, Box 4866, Dak Brook, i BOS21

ARTS, CRAFTS, SUPPLIES

CLOCK WORKS, Wood clock blanks, rockhound supplies,
belt buckles, cut stones, ele. Wholesakr cataiog 25¢. Eloxie
Corp., 80614 10h Street. Wheatiand, Wiyoming 82201

BUY METAL PICTURE FRAMES THE WAY PRADFES-
SIONALS DO. BUY DIRECT AT WHOLESALE PRICES.
FOR GREAT PRICES CHECK US OUT. EXAMPLE: STAN-
DARD FRAME 18 = 20 $7.00. ORDER HIGH QUALITY
METAL PICTURE FRAMES CUSTOM CUT, SHIPPED
PROMPTLY AT COST THAT ARE ABOUT "4 OF RETAIL
PRICES. SEND 5200 FOR CATALOG AND MOULDING
SAMPLES. AMERICAN FRAME CORPORATION, 1340-4
TOMAHAWK DRIVE, MAUMEE, OHIO 43837

“GETTING Starled in Stained Glass™ §1.00. Whifemore,
Box J085T, Hanower, Mass. 023348,

STAIMED GLASS SUPPLIES: EXCITING SUPER CATA-

STAINED GLASS BUPPLIES Complete Catalog 52,00 {re-
fundaible). Sunshine Glassworks, 3680 Hadem, Dept CT,
Buftala, NY 14215

WOODCRAFTS Galore . . . . Wheals, Plans, Toy Pars,
Catalog-$3.00. Larson Wood Manufactuning, Box 672 P, Park
Rapids, MM, 58470

LEARN GLASS ETCHING! Easy ki contairs pholo-us-
frafed instruchons. taols, supplies, everything needed $6.00.
O Reillys, Box 283H. Osseo, Minnesota 55369

CLOCKS, Quarnz mevernent, from $2.50. Catslog
51.00. Ciocks, Roule 3. Box B4EP, Foxwarth, MS. 30483

EVERYTHING - You - Nised, Stained Glass Catalog $1.00.

Craftsmen, Hobbyist. Saylescrafts, 171 Main, Nyagk, NY
10960

CARTOONING, COMMERCLAL ARTS,
SIGN PAINTING

CARTOOMN for Fun and Money?|! Free bookdat!l! Caroons,
Box 406144, Detron, Michigen 48240

35 LESSON canooning courss Cansonials Magarine,
both $4.00. Haiman, Box 30047, Lincoin, Nebraska
BESO3-0067

SIGN Painting— Easy mathod. Free catalogue, Kaulmann
Comparty, Centertown, Messouri B502

n.-.m COMTROL- Airplanes. Boats, Helicopters, Sup-
piies. Byg Discount Catalog 5500 (Relundabla). Modelars
Supply, Box T185, Monigomerny, AL 36107,
FIRING CIVIL WAR Model CANNON Plans: Calslog $1.00.
Geeen—PMES, Box 892, Shalimar, Fla. 32578

SCALE SHIP MODELS Since 1805 cur Model Ship Kits
and Fintings b the Favoriies of Discriminating &
SHIPCRAFTERS, Box 533P. Shaelion, CT D454

TOYS. GAMES, KITES, PUZILES,
NOVELTIES

DOMINIGUE' . . . A new way o play dominoes with 56

pllﬂqcm:mramm#mm] & wikdl card s included lor
madngss! 53185 prepaid Domiegue’, Box 2885,

MNacogdoches, Texas T5063-2865

MAGIC TRICKS, JOKES,
VENTRILOGQUISM
LEARN VENTRILOQUISM! Guarantesd [nstruction, Sup-

plies, DUMMIES. information Free! Maher, Box 420-Pa,
Littheton, Colorado BO1ED.

FREE! Workd's Leading Novelly Cataiog. 1600 Jokps,
Trcks, Sciencs, Spore, Hobbies. Johnson-Smith, C-6013, ML
Clarnans, Mi 48043

FREE! Cataiog Of Magic. 51,00 Postags And Handing,
1248 Rosswood, Deerbeld, llinos 80015
HOBBIES & COLLECTIONS

MILITARY Madals Catsiogue SDe. Yearly
$4.50. vaman, Box 1387PM, Baldwin, NY 11510

HAZI war souvanss, FREE ilustraled catalog. Delta, Box
J224PS, Honoluly, Hawaii SE820




DECALS, EMBELEMS, PATCHES

GUARANTEED Lowes! Embiem Prices! Free Catalogue,
Stadri, B1P Jana, NYC 10014, (212) SE9-0009.

CUSTOM IMPRINTED CAPS-We prind anything! Na min-
muymesl Frop Brochure. Custon Cap Co., Box 341C,
Wastminstor, Md. 21157

EMBLEMS, Embroigered-Your Design. Low Mmimum,
Frae Catalog with Prices. Southern Emblem, Box 8P, Toas?,
NG 27048

ANTIQUES, RELICS, INDIAN GOODS &
CURIOS

FREE 100 Canada with request of Workd Wide Approvals.
Briner's, P.O. Bax 5607, San Mateo, Calif. $4402

35 DIFFERENT Oid U5 PReveuwn: Stamps 31.00.
Winchester Stamps, Box 3592, Manatield, Ohio 44807

FREE Ga#i With First Puchase LS. Approvals And Wam
List Senvica. 20¢ far Manding. Thie Stamp Bowlioue, P.Q. Bax
456, Macison, MN.J. 07940

U.5. SUPER SAVERS! SENSATIOMAL, AFFORDABLE,
APPROVALS FOR ADULTS. SCARCER OLD TIMERS,
SMALL FAULTS. COLLECTORS LOVE THESE BAR-
GAING. (ASK FOR SPECIAL 15% DISCOUNT, FIRST
SELECTION). RIVERTOWH, BOX 152P, ADA, MICHIGAN
45301,

FREE List to Serous Coleciors, 30,000 Indign Anifacts,
Pots, Spears, Axes, Slate, Beadwor. Caddo Trading. Box
BED, Murfreesbars, AR 71958

ARROWHEADS $16.50 Doz, Mdantificabon Guise 58.81.
Artifacts List 40¢. Secrist's, Box B, Deorfield, MO 84741

STAMP COLLECTING

50 YEARS Oid Mesn dflerent United States. ower fifty
years old—25¢ with approvals. Jacon, Bax C11-P. Mew
Rochelle, New York 10804

FREE Workdwide Packet. Penny approvals. Froehibch,
Crawes SE8A, Morton Grove, IL 60053,

DISCOUNT 50°%—Approvals by country. Gains, 718-5
Sixmanth, Matioon, IL 61938

1,000 Diffarent Workd + 100 different Mongshan beauties
$3.00. Atractive approvals [pictorials). Cancel service any-
tirng. ADULTS OMLY. Gouge, Box 1320-MA, Ehzabathion,
Tennasses 37643

WOW1 50 All Diflerent Germany 25¢! Super collection of
genuine Genmany Commemoratives, Delindves, Airmails.
High Valwes Free By Calalog. Also fine slamps from our
approval sennce. Buy what you ke, Return balance promptly!
Send 25¢ today! Thank you. Jamesiown Slamp Co,, Depd. A
16PM, Jarmastoan, MY 14701

UMITED Malions 3 Complede Mint Sets 25¢, Approvals,
Comaetta, POB 1500-M, Lake Placid, Fionda 33852

BREATHTAKING Beautrbyl. 50 Difterant met Monaco pec:
torials commemoratives only $1.50 with mint compigte st
aporovals, Pagoda. Box 132P, Swdnoy, Ohio 45385,

FREE - L. 5. Dsscount Catalogue, Shatron, Box S47E, North
Mimmi, Fla. 23161,

WORLD Wide Stamps mounbed in books on approval 2¢
&nd up. TRUST STAMP COMPANY, P.O. Box 100-P,

Jamaica, M.Y. 11435

50 DIFFERENT Chid IUL5. between 1861 and 1838 - $1.00.
Ed Roush, 423 Shepard, Manaheld, Ohie 44907

BARGAIN 100 World-wade Stamps 25¢. Ouality Approvals.
A. Parker, Box 143, Wes! Brookfhesd, MA 01585

FREE Surprise Collection with approvals. Gould, Bax 21340,
Petaluma, CA $4853

100 Difterent ULS. 25¢, Approvals. Bradley, Bax 4Z5P,
Midathian, VA 23113

“INVERTED ERROR" + 100 Deflerent United Siztes, She

with approvals. Luray, P.O. Box 7088, Séver Spnng. MD
20907

FREE U.S. Mint Sel. Approvals. Hideorand, Box 4867,
Santa Clara, California 5354

101 Large Pictonals B0 when requesling worldwide
approvals Benst, P.O. Box 290244, Daflas, TK 75211.

300 Worldwide 50¢ io approval apphcants. Send today. J.
MARTIN, P.O.B. 245, Mew York, NY 10023

CAMADA. 50 different 25¢. Approvals. Oroszhy. Box 1-C,
Gaméa, Ontanc, Canada NTT 7HS

50 RUSEIA 25¢, Worldwide Approvals. Baned, B525 North
Lamar, Suite 165-P. Aussin. Texas TETSD

“WHOLESALE" LI.5.— Foreign Pricelist and cataiog Free!
Everything Guarantesd. Mo Approvals. Schnaider, Bax 1240,
Grand Rapids, Michigan 48501

US & commemorative plade blocks or 30 mind commemon-

tves 51000 Approvals. Gordon Davison, Mokomes, FL
A3855,

OME! Two! Thwee! Cant Stamg Approvals| Regardiess Cal-
alog. Kioster, 4164 52nd, San Diego, CA. 82105

25 RAILROADS 20¢ With Foreign Approvals. Wabler, Box
J1 B0, Leads, ME 04283

FREE 55 to try my U.S. Approvals. REM, 2312 Nebraska,
Ft. Pigrca, Fl 33450

FREE! Big Bargain = Now Ediion ksting thou-
sands ol bargams mciuding U.S. & BINA. stamps, packels,
albama, sccessonts and supplies. Also ine slamps from our
approval service. Buy only what you like. Return Bakanos
prompity! Thank you. Jamesiown Stamp Co., Dept. E26PM,
Jamagtown, MY 14700

SCANDINAVIA Approvals 2 And Up. Bobb, Box 4218,
Sundand, CA 81040

FREE Packat Aeasonable Approvals. Reva Sales, Box
11647, Phoonin, AZ B5061

EARLY beautiful stamps of FRAMCE, USA or WORLD-
WIDE 550 value send £10. Mame your numbaers o tiske gurs.
Wilson Sales, Lockhar, SC 20084

107 iDiflerent Tnangles, Space, Animals, Efe. $4.00 Value.
Only 10e. Approwals. Fayeltle Siamps, Depl. 418M,
Fayatievila, NY 13066

QUTSTANDING! Mind complete Western Ewropean, Cata-
loging owar E3.00-only 50¢ with qualily approvals. Bergman,
Bax 201, Weymouth, Mass. 02188,

50 DIFFERENT U.S. PLATE BLOCKS $10.00, 100 ditfer-
ent $20.00, 200 Difterent $42.00 Free Pricalist. EBERLING,
Box F216, Meplune City. W.J. 07753

100 WORLDWIDE PLUS 50 MINT teitesh cofonies S0¢ with
approvals:  Mid-Atlantc:  Stamps. Box 476,  Edgewater.
Maryland 21027

10 DIFFERENT Workdwide Packel 25¢ with pictorial
Approvals, Donald Allen, Box 217, Wateralle, ME 04801

FREE- The 1931 UL5. Red Cross Stemp. Ml is Yours Froe
With Your Feques! For Approvals. Colonse, Box 12113,
Alparry, 12212

101  Diffarent  Worldwsde 25¢ wilh  approvals.
Commomnwealth Stamps, Box 2108, Depl. PM 2. Merrifield, VA
2118

25 BEAUTIFUL Pucionals 10¢ with Approvals. Mayfiedd,
Box 13808M, Allanta, GA 300324

FIFTY FREE Starmgs With Approvals JAD Stamps, Box
747, Melbourna Beach, FL. 32851

PIANOS, PLAYERS, PUMP ORGANS. Rebuild and repair.
Cataloyg of “How-To" books, $2.00 [refundatia). Vesial Press,
Viestal 11, Maw York 13850,

ACCORDION Top Brands, cordovox, Buy Direct. Tremen-
dous Discounts. Trades acceptad. Free brochure. PM,
Accongion-0-Rama, 18 Wesl 10th Street, New York, NY
10011

ELECTRIFY Player Pianos. Pump Crgans Quackly. Inee-
pengrvaly with Lae Sdent Suction Units. Wiie: Lee Musc, P.O
Box 308F, Cubver, Cvegon 97734

SELF IMPROVEMENT

“THINK mnd Grow Rich"-$4.50 Ppd, Wrile for free catalog
seif-improvesment books. Order Now! Bart Giynn Enterprses,
270-A We=| Coadar, Charokss, lowa 51012

BELF-PAY MOTIVATIONAL IDEA. Learn how o disciplng
yoursell, exerciss, improve work habils through (he prnciple
of self-pay. Send $2.00 io: Paul Simons, Box 233, Shaboygan,
Wi 53081

CONSTITUTIOMAL Secrals - Youw Spacibic Righis To Sue
Gy, Siate, If Fights Viciated. 56.50: DA-ABLA, Esg.,
1630-Worcester Rd., Suse 5260, Framingham, Ma. 01701

EDUCATION & INSTRUCTIONS
BECOME a spocalist iachmician. FREE calmlogue de-

ELECTRICIAM. Learn at home m spara tame with no prev-
U sapenencs, Ifstallation. maimsnance, consinaction, light-
ng, heating, air condiboning applcations. Get inee facts.
Wte: IG5 Elecincian School, Depl, PBC1S, Scranton,
Penrgyhiaris 18515,

BE A PARALEGAL - Handle Your Own Legal Affairs.
Aocredited Attorney Insiruction. Home Study. FREE CATA-
LOG. Southern Camser Institule, Drawer 25PM-2158, Boca
Ralon, FL 33427, (305) 368-2522.

DEGREE Siutes Off Campus Law school. Cluably lor CA
Bar. Bachedor's, masters, doctorats in business, enginesrnng,
health service managemen! and publc adminsiration. Pre-
pare bor CPA, CMA, CFA and ClA axams. In enginasnng,
E)LT. and P.E. mxams. Crecd for work sxparience. Southland
Linivergity, 35 Mo, Craig Ave., Depl. M-8, Pasadena. CA
91107, Toll free BOO-423-4530, CA toll frgn B00-282-T052,
natanal B18- T95-5558.

“JET/GAS TURBINE CAREERS]" Homeasiudy counses —
theory, mantenance, owwhad — Esmblshed 1857,
AMERICAN JET Departmant PM-3, Darby,
Montana 55829, (406) 348-2100

LEARN Asleip or awake. Racords, tapas. aquipment! Frea
catiog! Dvawer PM-400, Fuadoso, New Mexico 88345

LEARN Spwmg Machine repasing. A profitable Trade. Easy
1o lpamn. Free detals. Bawing Center, 1687 FR, Rochelle, GA
1ore.

LOCKSMITHING, Universal School of Master., Comaspon-
dence and Shop Traming. Box 214852PM, Sacramamo, CGA
BSEEF1

COINS, TOKENS, CURRENCY

SILVER DOLLARS. n; Pagee. 1519.000 354000
5100 postage. SRS, P.O. Box 201043, Bloominglon, MM
55420

PHOTOS & PHOTO SUPPLIES

PHOTOGRAPHY'S Finest Products Al Nationally known
lw prices from a small iown dealer you can trust. Free Cata-
log. Morman §, 3602 South Wasnedga, Kalamazoo, Michagan
43008, Sinca 1957,

YESTERDAYS PHOTOGRAPHS, Have your Grandmoth.
ers Black and White Mogatives Printed tha Old Way, by Pec-
pis. For Price Lesting Wiite: Post Office Box 383,
Gaithersburg, Maryland, 20877

PLAYS, SONGS, MANUICRIPTS

AUTOSUGGESTION. Sleep-learning  headquartars!
Tapes, records, books, Giganlic catalog free. Research
Asstciaton, Box 24PW, Olympin, Washinglon S8501,

UNIVERSITY DEGREES BY MAIL! Accredded Bacheiors,
Masters, PhDs._ Free revealing details. Counsashing, Box
ANT-PM2, Tustn, California B2680.

RADIESTHESIA, Raganics. Dowsing E.SP. Courses and
Equpment Busiraied Catalog $1.00 (nefundable) Establshed
27 yews. Dapl. PMA, Bruce Copen, Highleld, Danehil,
Sussax, England RHYT TEX.

EXTEMSHON And Posi-Graduste Awards in Philosophy,
An, Sciance, Bolanic, Medicina, , Radsnics, and
othars. 30 subjects Curricular free (airmad n.mrnrmuu}
Ragistrar, Sussax College of Technology. Highlield, Danehis,
Sussax, England.

FREE Calalog. Leam Auctionsering Masmille Auction
School, Box 190, Lawrenceburg, Tennesses 38464

POEMS, Songs Wanted Free RecordingPublishing.
Broadway Musc Productions, Box T438PM, Sarasats, FL
XsTe

LEARN SAFE LOCK SERVICING. Home Study. Sarving
The Locksmith Industry For Owver 30 Years. Free Brochure.
Lockmasters Schoo!, 5085 Danville Rd., Mcholasvile, Ky,
40356

MUSIC INSTRUCTIONS & INSTRUMENTS

ACCORDIONS, NEW, USED. Elecinic, slecironic, Cordo-
vous, concertnas, Button Bowes, Hohnaérs We Buy, Sell,
Trade, Exchanga, Aapair, Tuna, 50 Years Experence. If Deal-
s unavailable, Call or Wirte for Brochures, Mastercand And

HOW to make money collecting coing of stamps, Manuals
$300 sach Mail Ovder Fair, Depl. 1240, Alquippa, Pa
15001

ABSOLUTELY FREE- 50 Deftarent British Colones COM-
MEMORAATIVES. Approwals. Gobestamps, Box 1238, Saco,
ME Q4072

ISRAEL 15 Difterent 10¢ Approvals. Sam Chazen, Box
688, Deirsy Banch, Flonda 13444

CAMADA Tan Late Commeroratives 10¢ Canadian
approvals. Hadey Boardman, Litte Valkeay, New York 14755

Visa Accepled. © ACCORDIAM, 12644 E. 7
Mia, Detrofl, Ml L6205, 313-527-1508

INSTAUMENT Kits! Build Appalachian and hammeared dul-
cimars. banjos, mandoling; even harps, hampsichords. Froa
Catalog. P Hughaes, 4415 Waest Colfax. Denver, GO 80204

NTERNATIONAL VIOLIN COMPANY, Catalog lor inatru-
ment makers, repairéss. IMponed tonewood, ook, varmshes,

Behvedere Ave., Baltmare, bd. 21215,

LEARN Gun Repair a1 home in spare time, Spocial tools,
chars, expioged views, lessons and exams o moluded.
Accradied. VAG] approved since 1940, Call (602}990-BM8
or write NOW! Modemn Schoods, Dapt. MC25, 2538 N, 8h 51,
Phoeniz, AZ A5008

HIGH SCHOOL DIPLOMA AT HOME. MO CLASSES. Low
cast. Information FREE. Call ol free 1-800-228-5600 or write:
Amernican School, Dept. #30245. 850 . 58th 5L, Chicage, IL
BOE3T

PREPARE 1o befler handie your Dusiness, poltical and
social opportunities. The Blackstone School of Law has met
the law trainng demand jor almast & cantury. indormaton:
P.C. Box 790906, Dalas, Texas 75379

{Continued on next page)
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EDUCATION & INSTRUCTIONS
[Continued from )

SUPERNTELLIGENCE Amazing mathod sent Frese!
EDEMP, Box 1482, Glandora, CA 91740

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING Job Expanence, Educatian, Achewvement. Fasl,
noxpenssen. Call (514-863-1791). Or Wrde: Bax 13151-T2,
Columbus, OH 4313

SCHOLARSHIP Money Avadable! AN Fialds' Write:
Matonal Scholarship Senaces, Box 62, Ballascvale, MA
e

PIANG TUNING PAYS - Piang funing - Elscinonic organ
sanncing, Leamed sasly at home. Free booklel. Mies Bryart
School, P.O. Box 215}, Sacramento, CTA 85820

SKI INSTRUCTOR IN YOUR POCKET. For ane tenth the
price of a persanal ski lessen, ywou can learm b ski At your
corvemence. Free Brochure. Prwate Lessons, PO, Box
2361, Dept. 04, Aadmond, WA B8052

CASSETTES weth ‘Wealth-Builkdng ldeas. Catalogue:
Edutape, 5C Algonguin, Medtiaid, Ma, 02052

LEARN domeste reingeration. 25 bion dodar Repar
Ircdusitry. 55,00 for taped Lesson & Informaton refundabie on
enfctiment. lceberg Relrgeraton, F.O. Box 19831, Houston,
Texss 7024

EFFECTIVE SPEAKING, HOME STUDY. FREE DETAILS.
PowesSposk, Depl. PM2, Box 1505, Bloomibeld, N.J. 07003

PRAY: Each Thought About Soon Fallwing Mext Wates
Washing Contnue Acts 81217 Spait Led. 1127 NE Filth 81,
Ocala, Fla. 32670

CAMNADIAM UNIVERSITY DEGREES BY MAI' Accred-
ited! Dwectory $10.00 Guaranteed! Box 41, Suite 308, 1430
Mass Avenue, Cambridge, MA 02138

MIMISTERIAL DEGREES Conespondence courses. BD,
DD, PhD. Accreged Seminary. Scence of Mind
Codlege. Depl. OM. Box BESIT, San Diego, CA. 52138

UNIVERSITY DEGREES Sy Mai. Accredded Bachelars,
Maziers, PhD¥s. Fres Facts RAevealed Caresrs-PM2. Box
ATOEBS, Tulsa, QK T4147.

DETECTIVE wraining home-study program. Free slarma-
tion. Global. Box 191 PM, Hanower, Mass 02335

TERMPAPER CATALOO— 306 pages—15.278 papers
avalabie Fush 3200 RESEARCH, 11322 idaha, #206PM,
Los Angeles, 30025, (213) 477-B226

SCHOOLS

WHY NOTINVESTIGATE COMMERCIAL DEEP SEA DIV-
NG AS YOUR CAREERT Our Graduades ane working world-
wise making axcallent money. Send lor ree catalog comas-
ing desclosures, crederials, course oulline. ampioymant sta-
tistics, nsdrpcion qualihcatons. progeess standards, hnancal

tg: Divarn institube of Technology, Ing., P.O. Box
T2, Depl. P, Sesaflie, WA 98107

WORLD WIDE COLLEGE of Auclioneeding, nc. The ongi-
nal— S0-yrs. — Woarlds largesi! Term soon. Approved for VWA,
Froe catalog. COL. GORDON E. TAYLOR, Box 5948, Dept
18, Mason City, LA S0401. 515423-5242

HELP WANTED

HEAR Us Out! Taxas Rafinery Corp. offers an opparhuniy
tor high ncome Plus cash bonuses and innge beanefits in your
wea. Aegardess of sxperence, write W.E. Soars, Pres., Boa
711, Fr. Worh, TX. TE101

AUSTRALIA — Openings Mow! Top pay! Transponaiion.
Fius Wordwite listings: $2.00. Jobword, Box B81E, Cypress,
CA 90630,

AUSTRALIA WANTS YOLE Jobs! Big Pay! Transportation!
MNearnst Handbodak - £2.00. AUSTRALIAN
INTERNATIONAL. Box 18107-AB, WASHINGTOM, DC
20038,

OVERSEAS E . . 320,000 - $60.000 +. F
Repan® Employment. Bax 18760-AB, Indianapohs. Indina
45219,

OVERSEAS, U.S. JOBS AVAILABLE. UNLIMITED OF-
PORTUNITIES. Wrie or applcation. Employers, Box 387-G,
Crange Park. FL 32067,

FOR INVENTORS

INVENTORS BEWARE: Tired of Imsention Companies that
promise you mvanylhing, bul pust ke your money and defiver
nothing? AFRAID of disciosing your Idieas Before They'n
Protected? Thens & an alsmalive! You can do it all yoursell,
gure:  Associaled Imentors Asssiance, Inc., 2988 E.
Greerway Or., Terspe, AZ B5282. [602) BST-6060.

LEARN how 1o offer your Invention ior sake of license. Free
booklet ouflimes proceduras, royally rabes. fequitements.
Kessler Sales Corporabon, C-5-1W, Fremont, Dhia 43420

REAL ESTATE & FARMS

SMALL town country bving in Anza, Soushern Call. 510 10
acra homesites. (714} TEI-5612

CANADIAN Counlry Proparbes. Our T0th woar. Tenms
availalve, Catalogue airmasied $1.00. Digniem Corporation,
Suile 498, A5 Bioor Eagt, Torams, Dotario M4W t1BS,

PEACE Community. MNew concepl. mlormation §2
Lehman. Bow 1 10PM, Yachals, 87498

YOUR OWN FISH AND HUNT LAND
LOW AS $£20.00 ACRE~S50.00 DOWN!
BEST areas lor ksh and garme. Government reparl mong lish
Bnd garms pae squane mile. TITLE GUARANTEE. BUY BACK
GUARAMNTEE. Bought thru ESTATE LIGUIDATIONS across
Canada EASY PAYMENTS. Gat wour Fres catalogue NOWT!
CANADIAN ESTATE LAND, Dept. PMC. 2411 Yorge Sireat,
Suite 303, Toronda, Omaro MAP 2Z1. Phone any time;
1-416-488-0444.

QRANGE GROVES, hunting tand, wwnler properteas iams,
acreages and more in FL, and 15 pther siates. FREE calalog
#80 lsts 100's of properses. Call or wrile loday! (include
phone numbes.) Amencan Farm Chigest, 3548 Watson, 51
Louig. MO 63130, (B00) 325-9943

BECOME Heal Eslate Inspecior - Large Income Pelsnbial,
Be Boss Home Operation Menimizes Irvestmerr. Simplified
Instructions.  Assmiance. Free nformation. Box 400PM,
Amnald, MO 63010,

BOOK. Succassful magabuck invenod reveals secrats ol
salling imvandiong. Inlormaton wiite: RICSHER, Box 34828,
Betheada, Mandand 20817

PATENT IT ECOMOMICALLY! Fren Dwtais. M. Faner,
2008 Fondulac, Rechmand, VA 23220

INVENTORS! IDEAS HAVE VALUE! Ever thenk of an idea,
forged it and see it labir on the markel? Mary people don'l
farget, act quickly and are rewarded by Amedican ndusiry.
Wirrler dowm your ided’ Ve ofler ree disclogune reglat-abon and
milial consullEtion reganding your idea's potentiad walue, Call
of witte withoul delay for your irea wiormaton package.
AMERWCAN INVENTORS CORPORATION, A2 Broad Sireet.
Dapl. PM, Westlield, MA 010886, (413)568-3753. A Fee Based
Markating Company. Oteces Comast o Coasl.

PROTECT YOUR INVENTIONS AND TRADEMARKS.
Registersd Patent Atiomey. FREE Prebminary Review. Box
J92PM, Millwood, MY 10548

WESTERN NORTH CAROLINA Mounisn
Farms, Cabins, Homes, Watertont Property, FREE Bror
enures. Call Ted-Free: 1-B00-438-6150. Raper Realty inc.,
P.0. Box 615, Muphy M.C. 26006

FLORIDA KEYS Homesfes from $5.995.00. Cail or write:
SE Imvsgtrnan Reatty, P.0. Box S888PW, Kay Lasgo, Florida
A30AT. (3G) 451-D425

CALIFORMIA. Lols. Acreage. 540 Down. 540 Monihly. Box
35201, Los Angelas. 90035,

FREE REAL ESTATE CATALOGS. Mutwest and South-
wast Sun Balt States. Specity Property and Area Desared, Call
o Wile: COUNTRY NETWORE, Box MAPM, Gainesvlle,
MO 65655, 417-679-4532,

BUYING & SELLING

e —]

BUYING E.C.M. 58010, T.C. you throw away 534b. 3,000
others. Free defais. Sahage. 2071 ME 84h 5L, FL
Lauderdale, FL 33308

INVENTORS: How bo market your ivvenlions. Fevised adi-
fin gbll anly $8.95 Inveniors Handbook, 340 Moon Cout,
Casnovia, Mich. 43318

PROTECT Yow wention. R Patent Attorney,
Many Years Expanence. all Faphds. individual Imaentos's Prob-
loms Given Speciel Considerafion. Very Feasonable
Charges. Wrie for Fres information. Paul M. Gallagher, 2530
Crasdord Awe., Evanston, Minge 60204

HONPROFIT Foundation helps inventora. \Widest range af
services. Free recorseng jorms. Free evaluation. Affdialed
e Foundation, 501-B lowa, Colomado Spengs, CO
BOB0S, Or Call 1-800-525-5885,

EMPLOYMENT INFORMATION

CONSTRUCTION OVERSEAS Send resurme 1o Dhvirse s,
AT32 South Victor, Tulsa, Okla. 74105

SAUDE ARABIA WANTS YOU! Excebant Pay' Trangporta-
tion! Guide $2.00. ARAMACO, Box 82048, Port Alice. B.C.
V0N 2MND

ROCKY MOUNTAIN EMPLOYMENT NEWSLETTERE!
Colorado, idaha, Mortana, Wyoming! Cummenl epamngs - ALL
ootupations! FREE INFORMATIONT! intermountan-L, 3115
M. Hancock, Colorado Springs, Colorado BOS0T,

THERE MAY BE AN OVERSEAS JOB FOR YOU, Most
Skils And Occupations Meaded ‘Worldeide, Free Valuable
Repot. Directory, Box 801, Tonawanda, NY 14151

108 JOB OFFERST A compiete lish of hi isch companies
compiled by axaculng with ingide knowlsdge o companss on
e mowva. Lipdated manthly Istng contains employers lacaled
in Calfornia’s tamous Silicon Valley. Only 85.00 — “"Career,”
P.0. Bom 221, Sunmyvake, CA B408E

INVENTING, Tha gowernmant will haip you! Send 54.50
money ordes 1o; Cole's V.1LP., 6551 Warmer Ave, #81 Dept. 1.
Huntington Basch, Calfornia S2647

REGISTERED PATENT ATTORMEY Washingion D.C.
Suburt. Donald A Wettesiings, 414 Hungarford Drive,
Rocioviia, Maryland 20650

INVENTORS: If you have an invenban 1of Shle or licenss,
witbe for Iree bookie! explaming how we can heip you. Kesslar
Sales Corp., C-5F1, Fremont, Ohio 43420

PATENT AMD DEVELOP Your kwention Fegsiered
Patert Agend and Leensed Profassionsl Enginear, Send for
FREE PATENT INFORMATION Every inventor Shoud Have.
Fachard L. Miler, Woohworth Budding. 233 Broadway. Suite
FG02-M, Mew York, NY 10007, (212) 247-5252

{415) BaS-4440
PATENT PROTECTION BY ATTORNEY. Sicon Valey
Paterds, 3732 Oakes. Hayward, Callormia D4542

INDUSTRIAL maimtenance coatings and singla-ply raofing
sales, lor 102 year old manufacturer, provde Top Eamirgs,
Cash Bonusas, Merchandise and Travel Incentves. Frea
Dertails. MNa Irvestment Ever! Cal Toll Free (outside Ohao) 1-
BO0-321-8353 of write: Tropscal Indusirial Coatings, Inc., Pearl
Road, P.O. Box 444/PW2, Brunswack, Chio 44212-0015,

BHIPS, TUGS. CRUHSESHIPS, AIVERBDATS Wommn,
men. $15,000-$50,000 Expanses paid. Work month, homse
month. Expanence wnecessary, LS. 112 Counlfies. Fres
repon, Send stamped ervelope. Manne Emgloyment, B20T,
Central, IN 47110

WORK cverseas 520,000 - $80,000 appertunities! For info.
call 317-B39-8000 EXT. 24
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INVENTION MARKETING. FREE INFORMATION. REP-
RESENTING MANUFACTURERS. Patmart, 77 Fulion, 250,
Financial Destrict, MNew York, NY 10038

EARN ROYALTIES. MUPRODUX INTERMATIOMAL,
1ITT K. NW 182, WASHINGTON. DC 20005

INVENTORS! Have an slea? Don'l know what to do? Call
AIM Tor lree information ke, Tod Frea 1-B00-225-5800

INVENTORS: Publish your mvenlion for sale of hosnae in
TOOAY'S INVENTION, read by owver 15,000 manuiachurers
manthly, Green Tres Publishing, 4874 N, Fresng, Sule 378,
Fresno, CA 93736, (B0O) 4570805 in Califomia (209)
227-4%00.

EXPORT-IMPORT

¢ 2500 "Fast Selers.” Free Brochures! Aliprodeo, Box
84308 B4, Cleveland, Oheo 44101

PLASTIC BAGS

HUMDREDS of Sizes, Plain and Ziplock Lowast prices!
Immadiate delivery! Fres Cataslog. Acton Plastic Sales.
16800 fdth Lane NE. Minngapods, Minn 55434, Tollfnes:
1-B00-A28-B484

BUY IT WHOLESALE

EARN MOMEY selng rings, pewelry, buckies, walches—
buy direct. 130% befow netail. Catalog 51.00 (refundable).
Anka-PM, 90 Gresmsch Ave. Warwick, R 02886

BELTS and Buckies. Complate lme iasl selers, ncludng
truckers, motorcycas., wikiiie, wasterns eic. Bag Profgs. Com-
plate ceaber St . Catalog $1.00. Anchor Specialties, Box
JA5B8-BPM, Mol Pronvidencs, B 02911

CLOSEQUTS! Discounts! Below Wholesalke® Fresbies|
Information'stamp: DON, Box 20153, Ferndale, Michigan
48220,

CLOSEQUT 55¢ dozen. (Calalog 25¢), Fousseds,
107-1831 Dow, Arington, MA 02174

400,000 BARGAING Beow Wholesale: Many Fres? Lioue-
datons . . . Closeouts . . . Joo Lots . . . Single Samples. Fres
Dwlails, Bargainhunters Opportunites. Box 730-A, Holland,
Michigar 43423

WORLDWIDE BARGAINS Imports — Dropship —
Closeout — Swplus — Fresbies — (Slampad Emveiope).
Marnies, Box 1717PM, Highland, Ind. 456322

500,000 lems Balow Whotesale—Everything Irrwl
Frae Outline Calalog! Bargans, Box B31P, Cullman,
AR0ES

1,000,000 ITEMS! Lowes! Prices!
“Bonanza”, #'0-P", Luguilla, PR, D0ETI

500,000 ITEMS BELOW WHOLESALE—EVERYTHING
IMAGIMABLE! FREE Catalog o Bamans! World Bargains,
Box #31PM, Culiman, AL 35055

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

FRESH Hol Responsie Marme Lists of Mailorder Buyers,
Mo Computerized in Zip Code Order. Peal and
Suick labals Guaranteed Delverable! For Brochure Semd
SASE w: DRB, Box 270, Pee. 2, Wilmingion. Minois
B0481

$1.00 Shipging!

{Continued on next page)



ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

[Continued from preceding page)

MAILORDER BUYERS! Most categories. These people
respond (o madorder ofers. Computerized ZIF code
. Peel and stick labels. (Suaranesd deliverable. For
sarul SASE o ALS Marketing Services, 305 West
Magnolis #3356, For Cofans, CO B0521.

OPPORATUMNITY SEEKERS/MLM NAMES. FREE SAM-
PLE. Ventura-PM, Box 336, Riviera, AZ BE442

MAILING LISTS GUARANTEED DELIVERABLE. Com-
puterized in zip code order. Feel and stick labels. Aush SASE:
J.0. Brewer Co., Box 467395, Aflanta. GA, 30346

FREE Maikng List Analysis. Detads. GOC-12P, Box 1107,
Stunsrt, FL 33404 (305)334-6205. 1-B00-554-54T8

MAILORDER MAMES!! ANl Categones. Computerized on
Pael and Stck labats in ZIF CODE ORDER. GUARANTEED
DELIVERABLE! Wrie: Sanios Publishing Compary, 6213
Chaped View Lana, Citrug Hmights, Ca 95621,

{1l

TREASURE FINDERS

FIND coins, jewelny, MUGGELS, e, Mew revolulionary
patented delsctor, Asiounding range. Unatectsd by black
sand, minerakred ground, Repcts metallic trash. Free Cala-
Iog. Gardenes, 47200 M. Tih Avenue, Phoene, AZ. 85013

'

MAKE MONEY. Discover how over 50% of wealthy pecple
began. Fres detalls: 5H. Enterprises, Dept 1, Box 188,
Clarkesville, Tn, 37040

GET RICH IN MAIL ORDER withoul exgeriencs of
foe information. 5 & J Merchandase, Dept. 1613, Bax 33277,
Modhgisnn, CO 80233

TREASURE- Lowsxte quarter mile away wilh ullra sansitive
locatar - brochure free. Ressarch Products, Box 270370 -
AMC, Tarmpa, Florida 33888

MAKE HOMEMADE BOOKLETS, I've éarmed 5187 000
wilh ming. Fres information: Faicon, Box 37166, Ft. Worth, TY
TE117

SAVE up o 40% o new metal deleciors. ANl magor brands
including White's and Gaerett. FREE discount poce sl
Morbwoods General Siore, P.O. Box S88T4PRME, Madisan, W)
53715, {B0A)2T4-45660

PROFITABLE OCCUPATIONS

FT. SMITH Auclion Schoal, Ft. Smith, Ark. 72003, Resident
& Home shudy. Veleran Approwved.
REFAIR lawnmowess thousands of parts and fools whole-

sale kst 40¢. Efwangar's, P, P.O. Box V, Porl Jaras, NY
1211

MAKE $500.00 Wasaldy Our Burglar Alanm Adver-
tisaments! AEBM Merchandisng, P.O. Box 53314, Chicage,
Iinois GE5SH.

HIOH PROFITS WITH CUSTOM T-SHIRTS AND CAPS.
Inaxpensive, professional hasl transier machines. Al sup-
plies. PRESS MAGIC, P. 0. Box 22808 (GC). Tampa, FL
36T

MAKE Aubber Starmps. Highly Proitable Business Free
Dadaits. Stamper, POB 22800 (GC), Tampa, FL 33622

BUMPER STICKER PRINTING DEVICE. Chaap.
Portable. Free details. Bumnper, POB 22781 (GC), Tampa, [
33622

MAILORDER BUYERS LISTS GUARANTEED DELIVER-
ABLE BASE. 1013 Gates Street, Warminster, Pa 18974

BUSINESS SERVICES

HOW TD ADVERTISE -Professional Secrels - Easy guide
1 MEWEEADET irg-amall businesses. Full, money-back
guaranies. $3.95. Unicorn Sdudio, Hamson, Maina 04040

INCORPORATE wathout Jogal fees! Fres Dooklet bells how,
inchatng forms. Call now BO0-345-CORP.

MAILOADER BUYERS LISTS Computarizad On Pesl And
Stick Labals Zipcode. Guaranteed Delverable. Fres Bro-
churg, Boattie Maikng Senvices, P.O. Box 534, Vancouwer,
WA GB5EE

RUBBER STAMPS

BARCO Type Founders. Type and Rubber Stamps cafa-
logua. Mail £2.00 refundable on first order. Z37 5. Evargrean,
Benssrville, 60106

PRINTING PRESSES, RUBBER STAMP
QUTFITS

TYPE lor prinbng. Ceislog 51.00deductible 181 onder.
Chaakar City Type. R.D. 3, Box 134, Honeybrook, PA 15344

COMPLETE Rubber Stamp Outlits, Supplies. Same day
shipmenl. Sign Engraving Machines, Wholeeale Catalog
§1.00 Deductinle. Star Stamp. 1720E M. Marshhield, Chicaga,

TYPE Fonts. Hand Printing Pressas, Supphes. 120 Pages.
$1.00 Deductibée lirst order, Acme Type. 1720 M. Marshlied,
Chicago, G062

PRINTING Presses, new and used supphes. Lisi SDs:
Turribaugh Printers Supply, Mechanicsburg, Penna. 17055

PLASTERCRAFT . . . Profitable Home Business 5000
Mailds Available. Detads. Lyrnatte, B251C Merdpath, Marior,
Cihiey 44080,

PHOTOSKETCHING Frofteble, Essy, Crestive. Datails
$3.00. Hillers, Flournoy, GA B6028

FREE Bmochww. Rapair ar condfigning Reirigesation,
Tools, supphies, ull mstructions. Doolco, inc., 2018 Canton,
Dallas, Texas TR,

BECOME A PROFESSIOMAL WRITER! 10 Lesson
counse, Wriling assgnmants, criliciem of your work, lsts ol
magazines and rabes they pay. Eam money bafore you com-
plete lesson 3. $9.95: Phasa | Box 3T5W. Parma, id.
B30

SCREEN PRINT T-SHIRTS. Inexpensre kits. Fres Delais.
“T-Printes,” POB 23881 [GC), Tampa, FL 33623

PROFITABLE GOLD FOIL PRINTER. Personalize buss
niess cands, pencils, matchas. Fres Detais. Gold, POB 24588
(GC), Tamps, FL 33823,

HOW 1o Make Up To $750 Next Weekand. FREE Detalls,
BRPJ, 505 Churchill Circle, Greenvilla, South Carolina
20608

VENYL'S Whene the money is! Prolessionally repair, refin-
Ish, racolor fumiture, luggage, car tops. Ouick, sasy, Two
small £30 jobs a day eam you §1,000 o manth. Homes, cars,
offices, restaurants, unlimied customers. Starl earning afier a
few diys praclics. Sansationsl details frea. VIP, 2007
Montrose, Chicago, BE1B

MAKE MOMEY IN SPARE TIME, Earn Ganesous cormimis-
siong i A Subscopbon sakes representatves for leading mag-
arines. For full delails and insiruclions, send thes ad wah your
nETe and address to: POPULAR MECHANICS, Depl AB-M,
250 'W. 558 51, Mew York, WY 10018

SALESMEMN-DIST.

SALESMEN— Hand Crafted Bells Custom Engraved 20
Commission, Ow B2nd Anniversary Send 2-20¢ Starmps For
Cataliogue. Damron's Glass Engraving. Seterlle, W. VA
26175

MAKE EXTRA MONMEY DURING YOUR SPARE TIME!
Eam Weekly Commissions showing our Exciting Line of Cak
endars, Pans and other popular Agvertesng Gifts, Pius other
Bonuses and Contests you'll kel Prompl, Personal Service
from AAA-1 finm. Owr TEzh year. Be your own boas, Set your
own hours, Full lime potecdial! Wrile to: Kewin Peska,
NEWTON MAMUFACTURING COMPANY, Dept CPMZ,
Nawton, lowa 50208

DISTRIBUTORS WANTED. Siar sales team, Sell Bus
ness ncentive Promolions. Write: Consumer Pramotions, 719
Lakeview Fd.. Clearwaber, Flonda 33516

PRINTING SUPPLIES

PRINT FOR PROFIT - Eam axtra money. printing press,
type. supples, diredt from faciony. Famous since 1872 Wrae
ko free catalog and samples fo Kelsey Company, DM,
Mariden, CT 08450

QLICK Copy Printing. Low Prces. Wnie: Mationwide, 614
Morth Main, Bioomingtan, |llinss 61701

THERMOGRAPHED BUSINESS CAADS, Low Pricas
PUW, Box 134, Barberion, Chio 44203

GIFT SHOPPING

PLANS—N—PRODUCTS: Pedect Gifts By Mad. Satsiac-
tion Guaranteed! Catalog §1.00 Plus This Ad. (Refundable)
303 Welton, Baylown, Texas 77520

BIG WEEKLY COMMISSIONS. 29% (A). Seil advarlising
gifts 1o busenesses. Full or part lime. Wrile: Allen Travia, 2062
McGregor, FL Myers. Flonda 33801

AGENTS WANTED

TAKE Catalog Onders. W drop-ship 2500-bes!-salling spa-
ciafty products. Lowes! below wholesale prices. Immediate
delivery. Speciacular home business opportunsty. Free Boolk,
SMC, 5401 Do S0%0 Ave. Dept. 20-50, Chatsworth, CA
9131 1-4861

ALUMINUM SCRAP - Recycle Yoursell - MAKE $25.00
POUND! Free Information: industrial - PMS2. Box 127,
Mpxandria Bay, New York 13807

ASSEMBLE PRODUCTS AT HOME, Many ocpporumites
parying Migh Wisekly Profits presently avadabe without imast:
menl. Write: Businesses, 928 Brghton 115h, Brgoklyn, Mew
Yook 11235,

PLAMO Tunng quickly learmed with home study coursas.
Diplorna granted. American Tuning School, 17050 Tesler
Drive, Morgan Hill, Call, 95037,

PICTURE Framing—Profdable 1ull or spane-trme business,
Easy o leam with handbook-coursa “Gande To Picture Fram-
ing Profis.” §3.00 Guarantesd, Free freming-supphes calalog
included. Japs, 126-PM Saventh Morth, Hopkins, Minnesots
55343,

CONCAETE Block Machines: Catalog §1.00. Foule One,
Box 3740, Rapid City, South Daketa 57702-3740

REFAIR HYDRAUL: JACKS — DETAILS FREE.
WRITE: HYDRAULIC PARTS SUPPLY, BOX 4157,
BROWNSVILLE, TEXAS TRS0.

VENDING MACHIMES. No . Routes aarm amazing

seiling
profits. “Big Catalogue FREE.” Parkway Comoration, 1830
PMB Greenspring Drive, Timonium, Margland 21083

WITH Mason Shoas. pay day = when you want & Take
orgars from fngnds and nesghbors. Wiatch your business build,
withoul fisgk or irmvesiment. Call Toll Frea 1-B00-B28- 7030, Ext.
B4B: in W 1-B00-472-TOD3, Exl. G488, or wrils: Masin Shoas,
K-B51, Chippewa Falls, W1 54774

MEW Marcedes Banz, §120.91 monihly, or BMW, $81.51.
. Guarartesd. . . . Write: FouCo, Box 2655-52 Springfied,
WA 23182

ALTERMATOR Starter Rebulding Made Easy Start With:
out Capasl, ADM, Bax 33, Bulaky, MY, 14207

SPARE TIME CASH. Sall Famous Hanower Shoes. Sam-
plas, sales kit irge. Mo expensnce nesded. Mo age Hmit Big
commiszons. Hanower Shoe. Depl. 3781, Hanower, PA
1730,

BUSINESS OPPORTUNITIES

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewairy, Gold Teeth, Aings, Dia-
monds, Walcheas, Siver, Platmum. Mal Anicles Today. Free
gilt with information. Chicags Gold & Precious Metals, 10
South Wabash, Dept. 658, Chicago. 60603

CLOCK WORKS, wood clock blanks, rockhound supplas,
balt buckies, cul ssones, atc. Wholesale catalog 252 Elcaiie
Coep.. BOG%2 10th Sireet, Wheatland, Wioming 82201,

CYPRESS LOG CLOCK. Matural shape, Urusual finesh.
Quartz gocuracy. Detads: Dakview, F2 2, Box 143, Goochiand,
Va. 23083

TAKE HO CHANCES. Daal with chdest, mds! réliable fm in
oid gold business. Established 1934, We buy Gosd, Siver,
Platinum, Diamonds. Highesi Cash. Free indemation. Fosa
Industries, 29-A East Madson, Chicago, S0602

IMPORT-Expost opportunity, peolitable word-wide, mail
order business rom homea, without capital. Wuwphnlwm
risk gxamination. Experwnce unnecessary. Fres Report
Maliinger, Dept. R270). Woodland Hills, Calilomia 51357

$100,000 YEARLY ! ! | Assemble “PROFESEIONAL"
GIANT SCREEN PROJECTION TWE—"Don't be looked by
imitabanal” . . “Bulld e best with lenses and screens utilized
by Sony, Zonith, Sytvania, and Magnavox!” . . . Simpla con-
sinyctign’! mlwwmmm
g 52,00 . Morwey back guaranten! . . . POLEVISION, 187X
Cypresg 51, Theoop, PA 18512

PREPARE Tax Returns. Eam high fees. digndied work.
Train at home. Accrediled Program. MNational Tax Training
School, Monsey, 285, New York 10852,

MAKE MOMEY WOODWORKING - Easy profils making
unumeal gifts, toys, novellies. Fres detalis, Wiliams, 32K
Titues, Ghan Cowe, NY 11542

CLOCK plans, movemants, dials, parts, 72 page catalog
$2 50 (relundabie), Tuwncrah Clocks, 7912 Olson Hwy..

Minneapcds, MM 55427, Depl. PSS

OWH YOUR OWHN BUSINESE. Detailed books sxplan vast
opporlurities. Calalog $1.00 [refundable). CRC, 12021
Wilahire, #1971, Loa Angeles, CA 00025

ARAB BUSINESSMEM Have money o buy & invest Top
fincders fees paid, Infemational MiddeEast Associates, 8281
Fiaxman, Dept, 285°M1, Huntinglon Beach, CA 92646,

BATTERY RECONMDNTIONING made easy. Prowen big
cagh profits! Spare time, Free detais, Owen, T71 P, Baite
Ground, Washington S860M

51,000.00 WEEKLY Fossible Brorzing Baby Shoes FREE

MAKE Money Fixng Typewriters. Frea infoemabon: RGS
Systems, P.O. Box 45, Simsbury, Conn, 06088

1000°S Weekly. Mailonder, Details: Desghts. 210 Welch
1014 PM, Amas, 1A 50010

LEARM Sawing Machine Repairing. Men. Women, Lucre-
Eve Profits. Gresslin Comespondence School, Box 5104,
Sparoar, lowa 51301,

SEZED IN GOVERNMENT NARCOTICS RAIDSH Auto-
ferna. Buy Dirt Cheap - Aesell for Big Profits! Free informa-
ton: Mancel, Box TS57-M, Monfos, LA 71211

(Continued on next page)
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BUSINESS OPPORTUNITIES
(Continued from

FACINATIMG Home Busingsses! “Cuarantesd Juccess-
ful"! FREE Repan? Regensy, 1511-A Fuguay, Newburgh, 1N
ATEID.

CASH Loans-§500-528 0001 All Eligiie! Any Purposel
Amarican, Box C-18, Lynbeoak, Mew York 11563

TAKE PICTURES for profit. Photomoney, 14589K West
A2nd, Golden, 00 80401,

MULTILEVEL MAILORDER! You Ton, Can “MAKE BIG
MOMEY" & Home FREE Cassette Reveals How! S5CA.
BB40VE TO Avenue, Pinellas Park. FL 33565

MULTH-Level Madorder, Two Oppofunies. Detads
O'Meil-M, 10 Cak Lane, Suisun, CA S45835

$T00 Per month samings possible liling outl income fax
forms &t home or tax oifice during bax season. We show you
howe. Simpla, quickly earmed. Details mailed frea. No sales-
men. Hurry. Big demand. Federated Tax, 2064 Maoniosa.
Chicapo. G0618,

SELL Books by Mad Dealershep-25¢. Mdwesl, Box
44FRZ-PM, Shawano, Wis, 54166

MAKE BiG MONEY REPAIRING WINDSHIELDS & Fiate
Glass! Up to S80,000 yeardy! Call TOLL-FREE for Valuabie
FREE rpor, 1-800.321.2587. Glas-Weld Systems, Box
57550, Bend, OR 97708,

FANTASTIC FUEL-BOOSTER. MILEAGE PLUS. MLM
OPPORTUNITY. SAMPLE, DETAILS, 53 HALLCO, BOX
143, STOMEHAM, Ma. 02184,

$1,000,000 CYPRESS INDUSTRY offérs person wanlng
their owi business Ihe opportunty assembling our produst
and becoming Independent Manulaciurer, suppling mail
oerders and sales crews. |.C.M.. Box 42107, Fayetievile, NC
28309

TREMENDOUE Sparalirna  profis. Aldarder
ook destership available. Write: Caverdy, 216 C2 McLaan,
‘Wikes-Barre, PA 18702

MATURE'S "GARBAGE" 1S WORTH THOUSANDS! Take
o' Fres informabon. Floyd's, Box Y857, Brenham, TX 77R33

MAILCRDER mocome! 5400000 Yearly! Write: Fronber, Box
A8, Tucson, AZ B5TT.

RECYCLE METALS. NO, NOT BEER CANS! Easy 3458
weekhy! Free information, Recyclar, Box 1857, Brenham, Ta
TTE33

PROJECTION TV . . . Maks 555's assembling Projectors
Easy . .. Results comparable o 52,500 projscton
\'MWW&IH&MWM mrmnm
s informaton $17.50 Illusrrl'lld miformation FREE
Macrocoma-BFX, Washingion Crossing,  Pennsylvania
18877, Cradncand orders 24HRS. (215) T736-2880.

GIANT Wholesale Color Catalog, Stufled With Ower 3000
Best-Sedling Fled Market Nems, GREAT FOR RESALE. Com-
plete Salisfaction Guaranieed. Send 53.00 Refundable:
Wessels Products, PM-0285, 8638 Kerrwood, Houslon, TX
TT0R0.

540,000 ON "4 ACRE! New Hydmponcs— ingxpansie,
pleasant, prachical! Frise indormation. Aoben's, Box 1857,
, TH TTE3D

PROFITABLE BUSINESSES FROM DESKTOP - Guaran-
teod - Detais fnpa. Alied Publshing, Bax 4781 Toma Rivers,
M. J. DB7S4-4T781

$4B0 ‘Weekly. Home mailing program. Goodworkd, Box
26233-R, Tamarac, Flonda 33320

FREE! . . . “TREASURY OF HOME BUSINESS OPPOR-
TUNITIES” . . . MAILCD, BOX 34370, BARTLETT,
TENMESSEE 18134-0370

MAKE MILLIONS MANUFACTURING BATTERIESM!
Supplies avalable. Everlast, Box 365, Bogota, M) OTE0D.

I1mm¥!ﬂmulmm Asen-

Pearl, Dept. LO, Eugenas, DR 87401,
GROWING demand for ths home busaness.

profiahe
Complele details $3.00. Timbernill Co., Dept. 125, Bax 51,
East Aurora, N.Y. 14052

525,000 LOANS INTEREST FREE! Secret Federal law
WIFES OUT DEBTS! Details FREE!N Monaysise®,
LaGrange, MY 12540

GET RICH using OTHER PEQOPLE'S MONEY! Uinique—
amazing business!! Details FREE!! Finance Consultanis8,
Billings, NY 12510

CLEP newapaper dems—32 - 325 EACHI! FREE Repod!
Clippings/8, Bitlings, MY 12510

NEW idea? American Patent in Washington, D.C. Gets
Ragults! Bast Relerences - Frea Kil - 1-800-257-T880. 1377 K
Steet, NW. 2400, Washington, D.C. 20005

GET RICHI Spcret law smashes debis—brings Cash,
Cradit! FREE repart!] WealthKivB, Billings. NY 12510

MAIL Owgher Prodits! For Disclosure. CRIA, Box 257, Stuart,
FL 33485

MULTHLEVEL ENTHUSIASTS! Unigue product - anly
company o carry it Be sponsored by tha Bast| BOB HOLK-
ER. intarasted? Writé! Tribér, 427 Pledman Rd, Valpdrass,
[ =

S5 UNIDUE, oasily started bussnésses making owed
$50,000! Detaiks: Marr, 3425 Overhll, Roanoke, VA 24018

WORLD TRAVEL FOR FUN AND PROFIT, Men, women,
start your own peohitable smportiespon busness! Even pan-
timg freem homa. Mo capaal or sxparnence requined, Dynamac,
successful program from England provades the “how-tos” and
the contacts. 25 000+ sahelied cherts in 120 courries since
1946, Brochure $1. Wade, Deparimant BE10, 6716 Seegeds,
Houston, Texas 77066,

MAILORDER PRO REVEALS SECRETS of SUCCESS.
Free delaids. MAW Company, 183 Sidas Awe., Mawbury Park,
CA 91320

SELL Ursque High Prafil Retractable Ball Pomnt Pen 0 Key
Chain And Meckiace Movelles. Souwthaast Industnes, Inc.,
PO Box 361, Dept. PMZ, Cofleywila, K5 67337

GUARANTEED PROMPT DELIVERY of your Mama o
Every LEGITIMATE Business and Monirmaking Listing
Hera. Send §2 to: Page Serices, 936 Kern, Missoula, MT.
58801

510,000 in cng month. Powerhu! naw ook telis how shep by
siep. Mondy-back guarantes. $12.95 o Newlife 108, 550
Larsen, Aptns, Calilormia 95003

FAST Moneymaking Oppoariunity. Mo Capital. Free Delailed
Information. Saxon Publishers, P.O. Box 444, Saxonburg. PA
16056

$1000°S WEEKLY! Linkrmited Incame, Pioneer, Box S86(L),
Tuatatn, OF 87062

SENSATIOMAL FUEL ADINTIVES. SAMPLE §3.
HALLCO, BOX 143, STONEHAM, MA 02180

BIG BAVINGS!! $1.00 Sends Your Nama To Every Busl-
ness AND Mongymaking Opportunities Ad - February lssue,
Free Bonus! AdSaver, Box 58310, Philadeiphia, Pennsyheania
191028310,

WASHERS for Japanese hose clamps 17 per bag 4", S
or ¥ig” holes resale §1.20 no resale $1.53 snd tax A Alp
Esactric, 2080 East Hitcresl, Thousand Oaks, Cal 91362

PLAMD Tuning lsarmed quickly ai homa! Fres inlorrmadian
Empire School, Box 1014, Jupiter, FL 33458

LEARM MIARODR RESILVERIMNG free  kormalion.
Sdvercralt, Bax 127, Lansdowna, PA 19080,

FREE! “Janional Business Moneymaking Sacrets.” Rush
name, address. MBM, Box 108TPM, Vabey Cenber, CA
B20E2.

TRADE SECRETS OF BOOMINGI . . .
ING BUSINESS, REVEALED! . . . EARN TREMEMDOUS
PROFITS! . . . DETALS §200 . . . HANLEYCO,
DEFARTMENT JR1, BOX 262 MASSAPEQUA, NEW
YORK 11758

WOODWORKERS - Proftabla Homa Business. Mo salling!
Free Brochure. Pire Shop, 3 P Morill, Hooksett, NH 03108

MAKE MOMEY BY THE MINUTE arcund the dock for
daing B hows @ wess paperwork from home. Grows 1o life-
limuit it Totally new uSramodsm project unks ampThing
b, Still ground Neor. No exparisnce or aducation requin-
ments, 10,500 poople alresdy doing. Deamion of major ULS.
corporaion. For deteils deal (216) 462-2171, 24 hws., 7 days.
Akl lor ext. 118,

HOME Wholesale Business, immediate Prolits. McKinkey,
5913 Mexico, Concord, N.C. 28025

MULTILEVEL Mailordar! Great  Opportunity  Detads.
Guried, 813 Jesmiler, Tuscaloosa, Ala 35404

PROFITABLE HOME BUSINESS. Free Bookkat
Hageman. 604 Sumide, St Louis, MO, 83125

I MADE $350. 00 in one week by med order, Helped olhars.
Jaydes, 23200 Crabtree, Woodnidge, I 60517

HOMEST MOMEY. Mot A Gimmich. Good Pay. CALL
AEFUMDED, %13-858-5152.

PROFITABLE BUSIMESS AT HOME GIFTS, ITEMS,
GEMERAL MERCHANDISE WE DROP SHIP FOR YOU.
Sand $3.00 For Giant Color Catakog-Refundabia With First

Ordder. My-Cull Enerprizs, 137 Kansingion Ave., Jerssy City,
NJ 07304

$50,000 in three manths wishoul bsaving home, in your
spare time. Amypone can handle it afer reading our delasad
Plan. Don't loss this chance Io Make big money. Send $10.00
chci or money order io: Construction Consullants, Inc., 35 E.
‘Wacker Defen, Chacago, IL 80600

BOOKLET MAKING - Profitable full or spart-time busi-
s, Eagy b leam wilth handbook-courss by Sal Parascan-
Solo (includes maponder lechraques). §3.95 CGuaraniesd. Free
suppiiers direclony included. Realmhil House, 30-55-8 J33ed
Serel, Ashoria, NLY. 171102,

GET Rich wilth your Micrabomputer. Free Detals: JC
Pubscanons, Box 608, Arvada, Colorada BDOO1

EARN BIG PROFITS PART-TIME. Litthe starting Invest-
manl Kidp your presant job. Glaf a cleaning mairenancs
buginess om your home. BE AN EMPLOYER, nol an
employes. EASY. Detaded How to Guide. 58.50. D. Depot,
1010 Profil Road. Charloflasyvile, WA 22001

$192.00 From Sgquare Fool Plywood. (Hugs Demand)
Farvnaling Frood 25¢. (Refundabie). Woodwn, Bridgewster,
Mans. 0F324

STAAT YOUR OWN BUSINESS AT HOME. Fres Dwtails
Write: Beck, 812 Tulane, Benfon, Ark. 72015

PROVEN Maid Ovder Business PATENTED Froduct-Edu-
caticnal, Consumer Markel, Box 428, Claremont, Ca 31711

AMATING profits. Below wholesale gifts, loys, Sools, jewal-

iy, 2400 Sems, Gaar catalog 52,00 Refundabile. Connections,
B4 MW Bth Streed, Suibe 1050, Miami, FL 33126

NEW dscovery in battery racondioning. Eighteen months
guarantes means “Big Prolits Fest'? Electone, 7415 Gable
Dr.. Litthe Rock, AR 72205

MAILORDER BUYERS Thousands of MAILORDER BUY-
ERS LISTS Are Now Availabée For IMMEIMATE USE! Com-
puterized On Peel And Stck Labels in IIF CODE ORDER.
GUARANTEED DEUIVERABLE! FOR Complete Dwetails
RUSH To. DAVID DINIGHT AMD ASSOCIATES, 1004
MARS DRA., COLORADO SPRINGS, COLORADD 80908

53,000 MONTHLY. Home Bussess Brings. Details: Box
1179, Mpxandria, VA 22310

“FREE™ $10.00 mailordes INCOME Opporumityl! (P/H)
25¢. Mosncts, 1434 Irishil-Bas, Biloxi, MS. 39530

TIRED of PUNCHING TIME CLOCK T Watkand profits haip
achieve inancal ! Infio-packed bookled 33.00.
Lake, 9212 ME, 144th Ct., Sitver Springs, Fla. 32688, Depl.
pent

ARABS HAVE MILLIONS to Loan, nvest, Purchase! FREE
DETARS! PRS-PM. 935 Main, Vidar, TX 77662

MAKE andior ISTRIBUTE—BALANCE the BUDGET
TOYE. Sond §5.00 for delasils and sample oy o0 Bed
Cantalrear, P.O. Box 1703, Tybes lsland, Oa. 31328

HIGH PROFTTS IN SNOBALLS. Detalad instructhions, rc-
ipes, information on extracts and machines. Price lists, £2.00:
Snak Shak Distribuiors, 2010 Crestmond, Morman, OK
73109

MAILORDER Opportunity! Start profitable home business
weithout expariancs of capital, Write for free book, plus detads.
Mo obligaton, Mad Order Associates, nc., Depl, 540,
Montvale, M 07845

FRAMNCHISES 1100+ named, infcernation Sources. Send
%1.00, Box 12013, Birmingham, Mech. 48012-2013

AUTO INTERIOR CUSTOMIZING AND UPHOLSTERY
ara Inday's high demand skilis - yel sasily lsemed &t hame!
Fabulous profit potertial. Send for FREE Opportunity Kit,
details. Auto Upholsiery Insttule, 2118 5. Grand, Dept
SAS0M, Santa Ana, Ca 92708,

BECOME a succezsful SMALL INVESTOR! For halp wise:
Amity Group, Box 314, Branford, CT 08405,

ACQINAE Weath-Learn Facinating Way!! Details .
Fezpo, SA10S, Cloudiand, Gegrgla 30708

OPPORTUMITIES In Mailrder, Aaal Estate, Home Busl-
nagses. Write Free Repor, Box 36021 PF, Radiord, Michigan

176 POPULAR MECHANICS « FEBRLARY 1985 48230

SAYE! $1.00 Sends Your Mama To Every Bussness Oppor-
ftunites Ad n This lssue— Plus! Krause, Box 8232, Fint, ML
48506

| COLLECTED $50 MILLION CASH. LET ME TEACH
YOU. DKEH, Box 465, Felsmans, FL J2048

FREE REPORT. Home moneymaking success guide.
Dwwnorrion Press, 3245 Frankiin, Stering His_ Wi, 48078

COULD you usa 8500007 Write: Chruszch, Bom 66,
Gresnbush, Wen. 58726

CARDS ON TABLE. $42.00 par 3 hours work PLUS your
name sent @very Opporiunity here, Compare all $3.00
refundad PLUS $20.00 certficate if bested. Send $3.00.
Dwect. Box 51128, Jackaorwville Baach, Fla, 22240

MAKE MONEY SELLING KMIVES. Faciory Prices - Ciose-
outs - Free Samples. Duy Enterprises, PO, Box L. Dapt. PM,
Bayville, M) 08721

SELL Books by Mad 400-900% Profit. Free Sales Kt
Speedibooks. 23860-4C Mies, Cleveland, Ohio 44128

RINGS, WATCHES, JEWELRY - 400% proft. Fres Sales
KitiCatalog. Spotight, 2304, 00 Third Avenua, New York,
Y. 10018

START & SUPER PROFITABLE BUSINESS from scratch,
Frae Subscription to Opponunity Magazine tells how, Wits:
Opgportuniy, Dapt. E04, 6 M. Michigan, Chicaga, IL. BOG02.

MALL Order - Extra Incoms Opportundies. Start your own
businass at homa. Free Details. LAM Publishing, P.0. Box
825, Flushing, NY 11354,

EARN Sipady incomes operating your own Collection Agsn-
cy. Free Detais! Credd Network, FM-TOO, 210 Fifsh
Ava,, Naw York 10010, (718) T88-8803 Ext. 70,

{Continued on nexl pagse)




BUSINESS OPPORTUNITIES
(Continued from )]

$1.,000 Weekly Homa Business Directory, Box 2015-PM,
Mew York, New York 10163,

PROFITABLE Home Business. Frea Dotails. Mafthies,
5493 50. 670 West, Murray, Litah 84107

1 MADE 540,000 Year by Madorder! Helpad others make

money! Details 25¢. Tomey, Box 318YY, Yesiant, Michigan
485187,

IMMEDIATE IMPORT BUSINESSI! Hong Kong, Tahwan
Companies Looking lor Agents/ Aapresantatives Importars.
Ovar 10,000 Products, Our Telex Sarvice Stans You M Onca.
Wrile: Arel-D, 127 Easi 50th Sireat, New York, NY 10022,

MEN-WOMAMN EARM $2000 EACH WEEK FOR LIFE!

Quarantesd sasy work al home, FREE DETAILS: Write to
Highland Productions, P.O. Box 1688 Blowng Rock, NG
28605

QUIET FORTUNES being made by NEW MLM maionder
madhod! YOUR spectacular income slarts MEXT MONTH, rol
laler, &5 99% do! Fres repon and cassatte. PEC, B10d ML
East, Oak Park, IL 60302,

129 BUSINESSES Requiring Mo Irvestmenl Al 128,

§1.00. Income, 141 Tishman, Columbne, OH 43228

MULTILEVEL MAILORDER CAN MAKE YOU RICH!
Ground Boor oppoftunity. FREE cassefie reveals how!
WMC-1, 7248 Amburst Way, Clearwster, FL 33546

FIFTEEM “ANTI-CRIME" Reports with reproductsen rights.
S$12.00. Chack, Monay Order. New World Enterprises. P.O.
Bax 44444, Colurnibus, OH 43204

INGEMIOUS imvention profects plumbing i -60°, Lirkmibed
potentiall Free brachurs i desler, detribator inquinas. (k-
wvagimiort roquired.) Winterizing Systems. 1-800-821-4330.
1304 NE 3rd, Depl PM, Band, DR 87701,

I.Amﬁmmwnrumum B

MONEYMAKING OPPORTUNITIES

GUARANTEED  Sparetime  Moneymakes!  $1.00.
Viihalming Publishers. Box S02P28, Mena, AR 71053

MAKE Manay in your own busmnass. Free details. J. Flores,
Baw 14P4. Rosemead. CA 81770

PROFITABLE GOLD FOIL PRINTER. Personalize busi-
mass cards, pencils. maiches. Free Details. Gold, FOB 24886
[GG). Tampa. FL 33623

MAKE Flubber Stamps. Highly Profilatie Business. Fres
Details. Stamper, POB 226809 (GG), Tempa, FL 33622,

FREE information on Big Money Profits S100 000000 and
Up. Immanuet. Co., P.O. Bax 10320, West Harlord, CiL
DE110

“HOW To Ged Rich In Mait Order,” by e legendary author.
Malvin Powers. §15.50 Posipaid. Send- Sydoryk. Box 1483,
Elmbusrsa, Minges 60126

FREE MOMEYMAKING KIT: $500 weakly possible! Sand
slampad emelops. Dunne. T 'White, Arington, Massachusetts
O2174-8834,

GOTCHA! Money Making Products Cos! Pennees Sell For
Dipdlars! NAMRAOHK. Box 6301, Manefia GA 30085

HOW o Make Money On Government Surplus. Report
rwwgals whare ko buy and sell Tor tabulous prolit! Sand $3.00
g'nrm. Eva's Books, 1685 Sparry's Forge. Wostlake.

44145

STARTIMG YOUR OWM SUCCESSFUL BUSINESS.
FREE Subscription io Opportuniy Magazine talls how., Wrile:
Cpporunity, Dept. E16, & M. Michigan, Chicago, IL. 60602

FANTASTIC eamings mailing from homel! O#er: Rush
Siamped Addressed Ermvelops. Impanial, P-8 X17410, Fort
Laugardale, FL 33318

BARGAINS! Buy Wholesals and Below! Nama Brands
Applances . .. Furniture . , . Sports Equpmant , . . Televisions
Fres Dertmils. Woridwnde Bargainhuniars, Box §13-A, Holland,
Michigan 464323

MAKE PVC PIPE FURNITURE, 530,000 yedir, o time!
Easy., Free information Owan, T71PF, Bamle Ground,
Wishingioa S50

FREE!IN Momsymaking Details. Wilhelmina Publishers,
P.0. Boe 502P28, Mena, AR 71953

WINYL"S where the money ! Professionally regair, rahnish,
recolor furndture, duggage, car tops. Cuick, easy. Two small
520 jobs a day eam you 51,000 a manth. Homes. cars. offices,
reslaurants, unlmited cusiomers. Sian eanming aler a few
days pracdics. Sensatonal details Free. VIP, 2063 Montrass,
Chicago, G618

Opponunites and Moneymaking Oppariundtss ad in ths Sswes
+ §2.00 Boms - Plus! Wollspring, 306 West 3th, Austin, TX
TaTs

MAKE BIG MONEY very litfle imgstment in Foaling Buss-
reas, Full Details Send $10.00 toc J's Roal, 1803 Nashvile
Hwy., Lawisiburg, Tn. 37081

YOU Can Makes Money Al Home! Make $750 Next Week-

end. Frow Detais. NTAJ Enterprisss, 11107A Teaberry Way
Cout, Clinton, Mandand 20735

EXTRADRDINARY PROVEN UNDERWATER CEMENT
AND QUICK SET GROUTS. Formulabons privataly held as
Trade Secrel offered 15! e in 35 years by imentonmaring
contractor. Has been advertised in majr concrete Magazinges
workiwide, Lised Dy stabs municipalites. Repars highways,
pwiTeming pools, sapwalls, plings, tanks, basamants, abo,
Star youwr own prolitable business using these formulabons.
Sand $5.00 lor preliminary siormation package mefundable
with orger, Projessional Marketing Co., 7580 W. Amhers),
Sude 34, Denver, CO BO227.

LEARN TO REPAIR YOUR OWN 35mm CAMERA Sand
$11.50 1o Dubln Inc., 271 Dover Ln., Des Planas, ilncs
60018

¥YOU can be a SUCCESS! Valwable [néw) infoemabon
FREE! Life Success, Bax 292073-PF, Columbus, OH.
42229

SELL SENSATIOMAL LOW-COST BURGLAR ALARM.
Lightning sedlar. Excaptional Mangin. for trial
Mm1mmsw5m1

510,000, MONTH MULTILEVELING YURIKA FOODS.
FREE PARTICULARS. MIDWEST, MILLER, MISSOURI
B5707.

GET RICHN Secrst law smashes debts—brings
Cradd! FREE repon!! WaalhKit'B, Billings. Ny 12510

BUMPER STICKER PRINTING DEVICE. Cheap, Simpla,
Poriable. Free details. Bumper, POB 22781 (GG), Tampa. FL
33622,

HIGH PROFITS WITH CUSTOM T-SHIRTS AND CAPS.
Ingupansre, professional haat transfer machines, All sup-
plies. PRESS MAGIC, P, 0. Box 22809 (GG). Tampa, FL
s v

$200.00 WEEKLY From Jurmked Ties. (Aush Slamp).
LeValleys, Foundain, FL. 12438

Cash,

LIVE THE GOOD LIFE! THE 10 BEST MONEY-MAKING
BODKE EVER WRITTEM! FREE INFORMATION:
EXPRESS, 3015 GACRAMENTO, BAN FRAMCISCD, CA.
s411@

¥OU CAN MAKE 380,753 1N 3 MONTHS. FREE DETAILS.
L B C., 446 MCHINLEY, CEDAR HILL, TEXAS 75104,
DEPT. 100,

500 MOMEYMAKING Madorder ideas! Write, ideas, 141
Tishman, Columbus, OH 43228

BEIMG A Bailbondsman s Imteresting And Profitabie’ My
Booklet Shows You How, Don't Miss This Opportunity. Rush
$10.00 To: Ray Lowall, PM1, 4301 East Mamn, Farmingion,
Maw Mexico 87401

MAILORDER SUCCESS. Book shows you how fo start
profilabis home busness. Frie dgetails. Rhoberly Enteprises,
SETO Ash Streed, Suite #1, Depl PMB, Los Angales, Ca
20042

HOMEWORK, lslaphaning. Mo selling. Steady inbome. Box
5334, San Anlomo, TX 78201

MOMEY from discarded tires! Delails, Browme. Box 53,
Fizhers, Indiana 46038

BORROW By Mad! 5500-525,000 Fasl! Easy' Confidental®
For Info Apphcaton 'Wnle: Accurabe. 2120 Cresimoor,
Mashille, TH 37215

NEW Luaury Car Without Cost! Winte: AMCO $E, 1801
Mdain, Plairdieid, IN 48168

HOW TO MAKE MOMEY THROUGH CLASSIFIED AD-
VERTISING. Booldet shows you how o slan your cwn busi-
nags with Classified fdvedising. ONLY §$1.00 FOR BOOK-
LET — (5200 coupon ddundable with lirdl order). S8
GRONOWICZ, POPULAR MECHANICS, DEPT. PMC1, 224
WEST 57TH §T., NEW YORK, NY 10019

HOW TO atart SEYEN Haghly prohitabde home businesses.
FAEE indormaton! Lakessde Pubishing, 80 Lakesida Drive,
Lake Hawvasu, AZ BE403

SELL INVENTORY FAST! Proven Mad Order Buyers List!
Sand SASE: Swuccess Markating, T885 Charesmont Rd.,
Baltimon, Maryland 21222

CONCRETE BLOCKS Make by hand jor DUSINESS O 0wn
project. Lithe investmaenl, cnly basic akills needad. $5.85. 0.
Noman, PO, Box 16144, Clayton, MO 63105

GLASS REPAIR Kis From $99.00 Visa, M.C, CGA Ing,
283 W, 3rd Place, Mess, Ariz. (603) 253-0005

FIFTY Ways To Proll From Sawdust $5.00. Grose, 2621
Sytil, FI, Warth, Tx TE11B

FOR Fas! Big Profits Sell How 0 Make Money Books by
Mail. Unusual Cpportunity. Details §1.00. Bailey and Co,, 124

INDEPENDEMNCE, Wea®h! Experl ahows whech
ads make you Rich! Free Deiaks: Capital, 6344 Faliriver,
Sacramenta, CA B5624

PRODUCE BEAUTIFUL COPPER OR BRASS SIGNS.
Fast, inenpansive, Profitable. Detaits. Signet, 50 High, Sufte
LL 7-C, Bultalo, N.Y. 14003

MEED Credit Cards? Bankrupt? Siow Credit? No Credit?
Let us heip. Call Mow! 1-317-830-8000 Exi. C-5E

£50-50d0 AN mnmummm-m

NEW Luury Car without cost! Write: AMCO §, 1607 Main,
Plainfisld. IN 46168

HIMBrMMIHMFmrEMW|
For Inlc Apphcation Write: Accuraie, 2120 Crestmoor,
MNashville, TH 37215

LEARM The secrids of repairing junk batieres. ~Fabulous
Profits.” FIRET ESTABLISHED COURSE. Apnax Enginesiring.
G454 Bolsa, Mascaders. Calif. 83422

STAHT YOUR OWN OFFICE CLEAMING BUSINESS
while studying our comprehenssva 10 volmss course. Fras
Infoemabion: Exscutive Direcions nc., 11111 Katy Frwy, Suite
320, Houston, Texas TTOT9

101 pasy businesses you can stan row aven if you'rs just
Az,

FREE Prospecior revaals how o hind gold. Walco, Elikdon,
DR 97436

HOTTEST NEW IDEAS - THAT COULD MAKE vOU
RICH! Be the first 1o pel your copy and receive FREE plans:
Workd's. smallest jumg=rope Big moa thimble and really worko!
RUSH 3685 plus 5200 postage & handing lo. WORLD
MPORTS, Dept 1292, 213 Norh Baelinger Stroes,
Herkimer, Maw York 13350

WANT OUTT All youw mary nead (8 tha TRUTH about home
businessas Frea Deiaile. FRESCO, 53 Cuesta Vista,
Martarey, CA E3040

HOME BUSINESSES. Wrile: Lamar Emernprisas P, Box
384, Andarson, Caiif. 96007

Gr Marispéville, AL J6460

EARM 57,000 MOMTHLY! Eany. axciing mad order busi-
nass, Fast Profits! Free detass. Paterson Enterprises, 510 M.
Easf Ave. 4, Oak Park, IL 80302,

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

AMATING Profits! $10.000 Yearly Rasing Rabbts for Wool
and Bregding. Details—$2 00, Amercan Angora, Meala 12,
Montana 59538,

RAISE Chinchilla for profil. Ten Acre Chinchilla Ranch,
Cave City, Arkansas T2521

$500-51000 Month Plan raising rabbsts for us. Free datals.
White's Rabbitry, Box S08PM, Paim Harbor, FL 33563-0808

RAISE RABBITS SUCCESSFULLY 68 Page Bookied Tals
How. §1,00. Amercan Rabbit Assn, H1, P.O. Box 426,

OWN a COMPANY FOR under §100.00. Complate instrc-
fions $8.00. Franca (50), Box 3778, Vancouver, BC, Canada
VBB aZ1

MOMEY MACHINE Guarsnigad) methods of makmg sen:
ous money &l home. Froe Details. Conrad Publshing, B28
Rioyal 51.-188, Mew Orleans, LA 70118

Blooming Wnods §170

EARTHWORMS, LIVE BAIT

FREE Literaiure. Aaise Fuhworms, Crickels, Redworms—
1000-58.95, 5000-842.50. Book on How and Whene 1o Sell
with Ordar. Carter Fighworms, Plains, GA. 31780,

EARM money manulscturing sosp- products. Homeward,
33 C Highland, Richmand, Indiana 47374

abost flat broke. Sunrise Books, Box 54006, Ph
BSOTH-4006

OUT OF WORK? NEED MONEY? $1.00 bookis! shows
your how o Slar your own business through clasaified adver.
fising. Popular Machanics, Depl. KC, 224 W. 5Tt 5L, New
Yok, NY 10018,

REAL Estate Fortunas without investment. by
£4 00, Sucosss, PO, Bew 178, Plairield, IN 46168

OF INTEREST TO ALL

CREDIT CLEANED UP. Obten Visa, MasterCard. Frea
P.O. Box BH3IIF

YOU CAN DO IT. WRITE A HOW-TO BOOK. FOR GUIDE-
LIMES SEMD $3.95 'TO: THARP PUBLICATIONS,
GUIDELINES, Dwept. PM, Box 1048, Lancaster, Ohao 43130
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OF INTEREST TO ALL
(Continued from preceding page)
VACUUM Cleaners “Disctunt Prices” Mew' Ranbow

320,85, Kirby, Filler Queen, Compact. Dedails. ABC Yaculem
Warehousa, 8720 Burmet-PFM, Austin, Texas TBTST.

LEGALLY End Pamsonal Income Tax! Datmls: §2.00. 942
Yale, Sall Lake City, Ltah B4105

FLASHLIGHT- FLEXIBLE GOOSEMECK. Clips Any.
where! Focket-sired. {284 M) $4.50. TLC, 13 Rockmood,
Conway, AR 72032

LOANS 5300007 Interest Free! Aepay Amytime— Al Ebgi-
bie" Details Free! Milkonaine, Dept, 8-40, P.O. Box 807, Elk
G Viilage, 1L 60007

BORADW 5100-5700,000° Instart Reply! No Co-signers!
Aush Siampad Ervelope' Financal, Box  S48T(P).
Richardeon, T 75080

BORRAOW up fo $25,000 at B2% irteresi. Send $1.00 o
KEWC, Downs, || 6173680126,

BORROW By Mail' Free Detfails' MBG-PMIAS5, Box 22698,
Sandusky, OF 44870

ALIEN CULTURE CAPSULE in far Earth oeibrl could hawe
gore undetecied 50 far snce its armval meliions of years ago. §
cowld contain vies! quantites of data aboul oer chibzratons
and the imeval Earth. For repon send 3400 o) Paul
Simons, Box 233, Sheboygan, Wi 53081.

TELEPHOME Equipment: Residential Commencal. §1 Cai:
alog. Galco Teephone Adarm. 3740 EI Cajon. San Dego, CA
2105

PARADISE Found! Mawvy Just releases beach property on

BORROW 5400 - $40.000 ovemighi on your segnatum’
Everyong ehgible. Fepay anyims. Free  details!
Inohouse-BM, BOA Past, San Francisco, CA 94109,

UNSECURED Loans-By-Mai §1.500-510,000, Major Croit
Cards Even If Prewsously Rmected, Details Free: Cenira
Cradd Bursau, 1847 Dolphin, Sasbvook, TX 77686

SLOANSSE On Signature To - $100.000! Masi purposes.
Write: Elde, Box 206 - P, East Riockaway, Mew York 11518,

beautiful undiscovared Canbbean tsland Commorwealth
“gtart up’ cash and unparraliialed assistance lor new small
busaness and job opportunity. Escape’ We can help. Send
SE00 for complele inlormation package. Matthews, Morie
Santo Sa.. Viegues, PR 00765

FAKE NEWSPAPER Your Headina 54.00. Frea Detads
Oualty Prnbing, Bone 355, Bradiord, Mass 01830

SAVE £20.00 5 $30.00 & indah & ulbled, Mo Oimmicke.
Saislacion Guaranesd. Directions $1.00 and a SASE.
Dorseys, Lamon, la. 50140

HOW o get nd o rbaches permanarty ior pannies. Frea
prool. Stevens, Box 1045, Hasdonfiekd, NJ 08033

SAVE $100's with tips = “CAR BUYING SECRETS ™
proven methods, §52.00: Salzar Entesprises (PR). 19715 Deer
Lake Road, Lutz, Flonda 135480816

2500 ¢ Descount Gilts. Calaleg 52.00 (Rehmdebie).
Cannon Creek, Al 2, Box 286, Newberry, 5.C. 29108

PRIVACY CATALOG—FREE! Low-prolile lechreques. As-
sal protection. Secred lpans. MNew dentty. Eden, Box
B410:PC. Fourtain Valley, CA 92728

MEED credil cards? Bankrupd T Slow credit? Mo credit? Lel
ws help, Call now! 1.317-B35-8900 Ext. C5

LOANS By Mail Guaraniesd! Barrow Any Armount! Fres
Datails, Applcatons Rusheg! Credimasiers, Box S07-PF,
Floral Park. Maw York 11002

DIVORCE

WINNING  Informabsn 3100 MEN'S  RIGHTS
ASSOCLATION, 17B54 (Lyons), Forest Lake, MN 55025

ORMAMENTAL kron Desgra. Book of 1600 baautilul prac-
tcal designs dor railings. columns, eic Free Lherature.
Cunnéngham, Box 20005, Sait Lake Crry, Litah B4120-0005 —
- {3681 South 1200 Waesl)

CENTRAL VACUUM SYSTEM. All componenis available
wholesaka. Works with any brand tubing sysiem, Easy inslal-
fation. Dedsled Instructons. Vacu-Kieen, P.O. Box BS7D,
Richmond, Wik Z3225. (804) 276-0269 Colect.

15908 SEARS CATALOG. Reproducton 450 Mlusiraled
Pages 20,000 ltems. Colleciors Mem. Sirol Theough Tima
510000: Bark, 184 Edgarion Bhvd.. Avanel, ML) 07001

YOUR CHILDREN CANM BE HMGH ACHIEVERS, CRE-
ATIVE, AND MORE. FREE DETAILS. TRAVISS, AT. 1, BOX
587, CHICO, CA 95926

MEW Kay chain tire gauge. Dursbla brass. Always handy.
Kewp s mlated and save. Send §2.95; Wainide, Dept. SA2,
P.0. Bax 1317, Gainesville. FL 32604

WANTED MISCELLANEOUS

GOLD, Silver, Platum, Mercury, Taniaium. Samides sval-
vated Iree. Ore assayng senace. Call Wholesaie Terminal ol
Irestr: 1-B00-S32-1010,

SCRAP SILVER CONTACTS. FORKLIFT CONTACTS,
Bibver Salder, Sterling. Gold Plated. Rober Learerak, 652
Myrile St., Ekeabeth, NJ 07202

BUYING Oid Pulp Magarnes. Send Lisl Ray Bowman,
Box 5845, Toleda, Ohed 43613

PERSONAL
HAMDWRITING ANMALYSIS - Laafn peraonality tals! Send
wiiling Sample,  Signatue, $A.00. Handwriting

Expanence, Box 154, Sykeswille, Md. 21784

MAKE Friends worldwnde throwgh intermaional cormpspon:
denca. Details free! Harmes-Verasg, Box 110660-PM, Bariin
11. W. Gemany

ASIAN, Europoan friendship! Free details: iter-Facific,
Baa 304PM, Brringham, Michegan 48012,

GEMUINE RATTLESHMAKESKIN BELTBUCKLES 314 95,
guaranteed. Hatbands, befts, walits cusiom made lrom HH

WORLDWIDE Frends. Frae silormaton Femina, Ban
102 11U, Honokaa, Hawail 96727

tler, Python or Cabra. Send lor photoe'prices: Snakeshin
Producis. Box 4318, Depl. PM, 5. Daytona, FL. 32021

MSMNEY arlisl shows you how 1o draw. First easy lesson
FREE' Gat yours today! AVIES-PM2, 1014 Morth Wright.
Santa Ana, CA 92701

FREE Promationdl Albuma, Conter Tickals, Sereos, slc
Infarmation: Bary Pubbcations, 477 82rd Street. Brookiyn,
NY 11208

FREE ROAD MAPS and ofver travel informaton from al 50
slates. Learn how. Send $3.00 %0 Voyagers, Bos 258,
Brighton, M| 45116

MASTERCARD/VISA cards Been repected 7 55% accepled

through program. Sdavengs acooun], Tees nequebd. Frase
details: Oron. P.O. Box 873, Hartlord, CT 06143-0873.

WOMEN'S INTERESTS

SECURITY Whisile afracts atention, scare stackers,
B8.35: WHZAEF, 720 Wellinglon, Elkgrove, [hnois GBI00T

GOVERNMENT SURPLUS

B N True You Can Buy Jeeps For $44 Through the UG
Government ? Ged The Facts Today! Call (313) T42-1142 Ext
7133

G.L Sunpius, Hunting and Camping Equipment. 58 Page
Cataiog 52.00. Red Bank Ariry Mavy. 12-M Monmouth Sineel.
Red Bank. NJ 07701

MILLIONS DF SURPLUS BARGAINS! Jeeps inciudpd!
Many 1% onginal cosl. “Nationwide Governmient Direclony”
— E200 (Guarsniesd) DISPOSAL, Box 107107-AM.
WASHINGTOM, DC20036.

LOANS BY MAIL

BORROW 525 000 “owernighl.” Any Purposs. Keep Inded.
rubely! Free Report! Success Research, Box 19730-AN,
Indsanapolis, indiana 46316

MONEY Problema? Free Book describes Loans, Cash,
Governement Grants, Other benehis, avadable to sndviduals.
Wnte: Associates, Box 98-A4, Brookiyn, New York 11235

%% Loan Grant $1,000 to 55,000, Nobody Relused. P.O.
Boa 420, Brookhawen, Miss. 39601

CASH Loans-3500-325.000' Al Ekgible! Any Purposs!
Armarican, Box C-15, Lynbrook, New York 11563
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UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING Job Experence, Educabon, Achsevement, Fast,
Inexpensive. Cail (614-B63-1797). Or Wrile: Box 13151-T2,
Codumbus, OH 433

CRIENTAL singles seek cormespandents. Fres indormation
Filam. Bax A3T13FF, Chazago, limor G650

BIBLE Cuestions anbwered. Siemped arelops. Bylon,
17167 Bantles, Detnoil. Machigan 48215

BUYING Tungsten Carbide, Tungsten. Molybdenum, Silver
Solder, Siver Contacts, Gold, Platinum. 800-321-6914 Ohin
216-531-8333 coliect.

FOR SALE MISCELLANEOUS

FLAGS-AIl Typea. U5, State, Wodd Nations, Marine, His-
tonc: And Custom Made. Catalog $1. Broward Flag, P.O, Box
B553-PM, Ashewilia, N.C. 26814

HEARING AIDS

HUGE SAVINGS Eliminate Dealer Markups., Free Trial
Batteries Wholesale. Terma Aranged Call Tof Fres 1-800-
A23112. Or Wirite: Lioyds-FMC, Rockdord. IL 81110

SAVE Hal Buyng Aids by Mad, AN kgjor Brands Available,
REA Company, Bax 364, Bridgepor!, Ohio 43812

FREE HEARING AID CATALOG - Save 12 by maill Wite:
MonreySavens , B530-FM-2, Langdon, Sepuiveda, Caiformia
27240,

REMAILING SERVICE

TOBACCD

CALIFORMIA mailng address. VAS, 122 '-'lhlng Brea. CA
2621, (213) 990-2214

TRAUSTWORTHY, conhdential, resable lorwarding remail-
my. Diwmond-H, Box 1294 Caddo, Tesas 75029

REMAILS 51,00 Gerald's, Box 167, Ball, CA 80201

UNLISTED ADDRESS Detcrest and confdental, Ramal
§$1.00 Single. Mad Forwardng Sercce. BOS0 5. Man,
Houston, Texas TH0ES

FREE Delads! Poslal Shoppe, 396 East 800 Saulh, Salt
Laka City, UT B4111

WABHINGTON DC Aamaits, §1.00. Recesng, Forwardirg
Algo. Erterpeise, Box 15814, Aexandna, VA 22309

CIGARETTES - Roll Your Own Gusiom Tobaooos, Papers,
Filters. Rolling Machines, Accessones Free Calslog And
Sample. Green River Tobacco, P.M., Bax 1313, Oweansboro,
Kentucky 42302

FREE Cogars:Try Our Handmade Long Fillker |mporned
Cigara, Yau'll Likk Them. Send 51 00 Postags For Frea Sam-
plez. Craftworks, 4021 Alhambea Cirche, Coral Gables, Fl.
T34k

"BETTER CIGARS AT BETTER PRICES,” faciory fresh
dwect rom Tampa, Mations fine cigar capilal. FREE inanma-
lion. Thompson, Dept. 302, Box 30300, Tampa, FL J3630.

SCIENCE £ CHEMISTRY

SASKATCHEWAN Remailing. Corral, Box 107,
Lase. Saskaichewan, Canada 504 1A0

Foam

FREE Remailers List. Agents Neaded. PS, Box 20656, San
Anfonio, Texns TEI2G

VIRGINIA Full Servics. Conlidential, Depanoabie. Mados,
Bax 22, Dubwyn, WA, 23008

1985 CATALOG, 200 pages. Thousands of chemicals,
fglassware, scignoshobby  equipment. 5200, Merell
Soenlile, 1665 Buttaln Road, Rochester, Naw York 14624

LABORATORY Chemicals, Glasswars -Apparaius, Cata-
ogue §1.00. Deluze Scentific, B34 5. 13 Sirset, Manfowoc,
Weennngin 54220

MAILERS CHOICE Saves Monay, Privacy, Dependabie,
Reasonable. Box 504, Morth East, Md 21801

HATO MAIL FORWARDING Dependabiie service national-
Y and internabonaly for 27 wears. Wiete: MATD, Box 1418,
Sarasota, Fla. 33578

CONFIDENTIAL Mad Hmvmngrmmrg, Mail Cwop,
Box 18039FM, Orando, FL 32860

MISCELLANEOUS

PHOTOD ID. Sealed n plashc. Good in ¥ states, Canada.
Fasl. GUARANTEED. Send 38 00 (2510.00), photo, namea,
address, height, weighi, hair, eyes, bethdale, Cardinal
Pubkshing. 2071-46 Emerson, Jacksomlle, Florida 12207,

1985 CHEMICAL CATALDG Lab Equipment-Glassware
53.00 Refundable. Scentifc Supply, P.0. Box 480, Ranger,
Texas TE4TO

COMPLETE Catalog $1.00. Curert bargain  lests;
Labarsiory Sales, Bon 161-A, Brighton, Mass. 02135

FORMULAS, PLANS, ETC.

ANY FORMULA 310.00. Catalog §1 .00, ). Balion, Bowx 568,
Chicago. 60600

MONEYMAKIMNG FORMULA CATALDG $5.00 (REFUND-
ABLE!): OGWA3, Box 153 Brookiedd, Wisconsin
53005-0183. .



224 West 5Tth Street; New York; N.Y. 10019  Order
Classified Advertising Dept. [212) 262-4825 I;zm
DEADLIME FOR ADS: Copy and Payment must be in by the S5th day of the 2nd preceding month for the issue in
which the ad is o appear. See Head of Classified Section, o Only $62.50 for 10 word minimum

HOW TO COUNT WORDS: Name and address must be included in counting the number of Wards in your ad. Each
initial or numbar usad counts as 1 word: J.J. Smith, 224 West 571h Street, New York, New York 10019 8 WORDS.
Zip codes are not counted. Phone #: 2 Words. Symbals used as keys are charged for. City or State count as 1 word
sach: Mew Brunswick, New Jersey: 2 words. Abbroviations suech as CO.D, FOB, RPM., USA PO, 57,
16mm are counted as 1 word. (P.O.Box 392 counted as 3 words] Websier's Intemnational Unabsdged Dictionary
will be used as our authority for spelling, compound words, Hyphenations, abbreviations, etc. Plaase make checks

$6.25 each additional word

BOLD FACE CAPS add
£1 per word

(First Word: No Charge For Boid Face)

payable to POPULAR MECHANICS.
Remittanca of § is enciosad 1o cover ingarons(s] in the saue(s). Classification
| | | i I ]
Mo Charge for CAPS | 2 [ 3 Ta I's Ts 7
| | | i | |
] ] [ 10-36250 | 118278 | 1247500 | 13-881.28 | 1438750
| A | | | |
15-590.75 | 16-s100.00 [ 17-5106.25 | 1e-$112.50 | 19311878 | 20-s125.00 | 21-131.28
| | | i | ]
22.8137.50 | m-s182.7 | 24-5150.00 | 2315625 | ms18250 | ar-siea7s | z8-%175.00
| ] | | | ]
29518125 | 30-5187.50 [ 3t-$183.75 | 32-5200.00 | 33-5206.25 | 34521250 | 35-s218.7%
[ | | | ! |
26-5225.00 | 37Em1.5 | 3523750 | 35524375 | a0-5250.00 | #1-5256.25 | a2-5262.50
| | | | | |
43-5268.75 | #4-5275.00 | 45328125 | #6-3287.50 | 47529275 [ #8-3300.00 | #s-3308.25
1 | ] 1 L |
S0-5312.50 | S1-5318.75 | S2-3325.00 | 53333135 | S4-$337.50 | 55-8342.75 | S6-%350.00
YOUR NAME PHONE:
(PLEASE PRINT)
FIRM (MAME IN AD)
YOUR ADDRESS
CITY STATE ZIP
DATE: YOUR SIGNATURE

(PLEASE PRINT OR TYPE COPY » FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET)

SPECIAL SERVICES

INFORMATION On anything Ferguson  Resesarch
Specialists, 60-15 Woodside, Woodside, New York 11377,

HEALTH, VITAMINS

BACK PAINT Sand for free hack support aids catalog. The
Back Catalog, Oni Lorway Foad, Byfiald, MA 01522

BRAIN FOOD! Powerdul alpas exiract helps revitalize phys-
ical and mental alertness, Free Brochuse. NG Labs, Box
T4PM, Marmck, NY 11566

WHAT Chirpprachors , . . MD3 hide fnoem wou, Fres details.
Reporl, 21 Country Village, Climon, CT 08413

BACK To Nature Femedies For Dody Admenls. Proven
Gorman Herh Tea Cures. Free infoemation. Aimlight, 838
Wl Joel, Lineoln, Mebieaska GB521

TRADNTMONAL ENGLISEH RECIPES 10 Brdmh favountes -
52.00. Ashgrowe, Dept PM, 2821 E. Arhur, Thundar Bay,
Ontano. Canada PTE 5P5

HOM - COOK'S complele mea recipes, $3.00; Eddy,
Dusham Peent Road. Durham, N.H. 03824

LOW Calome appelizers-desserts, 250 recpes, §$7.35:
H1285P, 720 Walinglan, Ekgrove, |llingis S007

FINEST LIQUEURS Homamade, Big Sawngs. 15 Recip

BEEAMAKING-WINEMAKING YWa're #1, Free X
Vineyard & Beew, P.O. Box 401-B, Saul Ste. Marie, M
40TR

MAKE QUALITY BEER, Wine. Free catakg. Village Store,
Box C-51PM. Wesiport, MA 02790

WINEMAKERS-BEERMAKERS Frash Stocks, Fasi Sar-
wice, Free Catalog. O'Breens. Box 2840, Wayne, IL 60184

MOCHA CREME, Cocoa Creme, Kahlua, Amarefio, Much
Mare! Eeolics, Oid Favories. Easy. Delailed Dalicious. Guar-
arviesd. Send 5500 To: J. M. Cromesssll, 11684 Vorturs Bivd
Studia City, CA 81604

BEER MALTS, wine concaniraies. yeast books, barres,
Mustrated catalpg. Mountain Cellar Supphes, 346 Waavenilla
Highway, Ashewville. M.C. 2BA04

100 COCKTAIL BEVERAGE RECIPES. £1.00. M. Lopes.,
201 Wiren Streel, Jersey City. MU 07302

10 GUICK INEXPENSIVE MAIN DISHES, 53.00° HAH, Box
X34, Woodward, 0K 73802

GARDENING & LAWN CARE

LEARN Gamgnang and Landscapng al home, Frie book:
lot, Lidetmo Carsed Schools, Depl. A-151, 2257 Barry Averue,
Log Angeles, Caldomia SO06.

CAREFREE TOMATOES. Ursque growng System s neigh-
borhood manvel. Guarantesd results. Plans $4.00. Oakview,
A1 2, Box 143, Goochland, Va. 23063

TILLE! Hoes' Saves Work! Keeps garden clean, produc
g, Low pricod biler power hoo, 30-day inal ofer, Free infor
makon, Wite, Ao Hoe, PO Box 3035H, DePere, Wi
S4115

FLOWERS, PLANTS & NURSERY
SUPPLIES

OLD FAMILY RECIPE, avesistble Dovils-Food Cake.
51.00: Salrer Enterpnaes. (PM), 19713 Deer Lake Road, Lz,
Flonda 335480916

WINEMAKING, BEERMAKING, ETC.

WINEMAKING-BEERMAKING-GASOHOL. Fres Supphy
Calalog. Yeast Eguipment Continental, Box 1BBPM,
Cassetberry, FL 32707

WINE'BEER MAKING Causlog: BA) Enterprises, 1845
South 19th, Springlieid, Minois 62703

WINEMAKERS-BEEAMAKERS-~ Free Catalog— Fast
Serice—Lage Selechon: Kraus, Bax TES0-L. Independance,
Missown 64053

GINSENG! GOLDENSEAL| Proftable plante. Hawve chaice
seeds, roots. Free inlormation. K. Collins, Viola, lowa 52350

WENEMAKERAS-Beermakers;. Free Bustated cataiog of

supples. Semplex, Box 122TEA, Meneapohs, Minsesots
5541 2-02TE

RECIPES, COOKING, ETC.

OVER 100 DRINK RECIPES!H! EASY!! Many EXOTICIN
$3.95 Buckeye Pubsshing, Box S56P. Awvon Lake, Oheo
44012

BEERMAKERS OMLY! Free  Catalog Mewsletber,
Wiliams's. Box 4610, Oakland, Calitornia B4604.

WINEMAKING HOMEBREWING HERBS SMCES FREE
calalogue. 1535 Wirdsor Street, Cornall, Ontario KBH N8

WINEMAKING BEERMAKING, Cqupmant, Supphes. Frea
Catatog, Lasge Selection, Fast Service: ASC, P.O. Box 335,
Barwyn. IRinos 60402

FREE BEERMAKING BOOK Plus Catalog. Finest Equip-
ment, Ingrackents. Fully Guarantesd. SP|. Bax TB4-M, Chagel
Hill, NG 27514

BEEAMAKERS-WINEMAKERS, LARGE SELECTION
LOWEST PRICES. FAST SERVICE, HOMEBREW, BOX
156M, HASLETT, MI 48840

FREE EMCYCLOPEDIA Winemakinyg, Besrmaking Sup.

plies, Equpment, Ingredwenis. Yynox, P.O. Box PM15408,
Rochester, NY 14615

BURGLAR ALARMS & HOME
PROTECTION

SIREN ALARM, air-antake, 110 volt AC motor with mount,
gesembled, 3=5147 52095 COD Dealer inquiny weicoma.
Back Bay Associates. Box 16383, Rocky Fner, Ohio
44116

PREVENT BURGLARY. Comaprood your homma. Fres Infor-
malion. Security, Bar 11553, Lynchburg, Vieginia 24506
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First snowmobiles of wood.

25 YEARS AGO: February 1960

Tﬂﬂlﬂl‘.‘lw looms

In February 1910, we mar-
veled at an “automatic
loom'™ which weaves and
cuts carpetls to uniform size
with a uniform design pat-
tern. Perpendicular wires
moving up and down against
the warp of the rug allowed
alternating of yvam colors 1o
make complex pattems on
the carpets. Carpet color and
design could be reset after
stopping the press. On a re-
cent visit to the Eashion Insti-
tute of Technology in New
York, we found that looms
still operate on those princi-
ples. but computers have
speeded up the process.

First snowmaobiles
The snowmobile of 50 years
ago was a streamlined sled
with a 2.5-hp outboard mo-
tor. The sleds moved along
snow at a “fast” 20 w 25
mph. The front end was
snub-nosed and the en-
gine was mounted as on a
boat. Warm air from the
radiator flowed into the sin-
gle-seat cockpit through
dash wvents. A brake lever
was mounted in the dash-
board. but the driver had to
reach over the front to adjust
the throttle. The body was
spruce and plywood. To-
day’'s snowmohiles would
dust their forerunners

Polaris sub launched
America’s first missile-firing
submarine—the Geornge
Washington—was undergo-
ing final tests 25 years ago
this month. The 380-fi. ves-
sel carried gas-launched Po
laris missiles that could be
fired singly or all at once
frorn eight hatches. Thea
Navy now has more than 50
missile-firing atomic subs,
most built similarly to the
George Washington. New
targeting systems and im-
provements in the Polaris
boosters have made the mis
sile-firing subs far more le-
thal. and a key to America’s
national defense strateqy.

([

passed sea tnals in 1910
The ship could get up to just
under 20 knots, although she
couldn’t sustain the speed
without a pipe leaking in her
steam system. The Dela-

The battleship Delaware |

ware had a 20,000-ton dis-
placement and carried 10
12-inch guns, Barttleships
went into mothballs after
Warld War 11, but have been
recommissioned periodical-
ly. Two are in service today
in the Mediterranean

Passenger trains that were
going from New York to
Washington, D.C., were run-
ning an average 55 mph
back in 1935. Then a new
electric "super”’ locomotive
| that averaged well over 60

Constructed like the visors
on armor built for knights, a
pair of dams was construct-
ed in Holland's Lek River to
requlate the flow of water.
The 174-ft.-wide steel visors
moved up and down on an

§ i

| Supertrain breaks 55-mph speed record

Rl

mph was introduced. The
twin-frame locomotive still
operates on freight lines.
However. today's passenger
locomotives  travel much
faster than 100 mph and
promise to go even faster,

New armor holds back river in Holland

arc of steel, driven by hy-
draulic motors. The gates
proved so successiul that the
design is being copied by a
12-unit dam which is now
under construction near Am-
sterdam. m
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Warning: The Surgeon General Has Determined
That Cigarette Smoking |s Dangerous to Your Health.




yota Motce Sajes. US4

& waorker like this has no trouble
carrying his share of the load.

The new 1985 Toyota Standard
Bed holds 1400 honest pounds of pay-
load.** No ifs. No buts. No sweat.

Part of the reason is the heart
under the hood—a 24 liter engine. Its
relentless 103 horses with high torque
push it from job to job. No standard
grade small truck has a more powerful
engine. Not one.

There are no overtime charges for

=« the avertime

'qu“ .“;t extras Slﬂn*

B
mnn g?ir:gs ?S the

job, either. Standard on the Standard is

iy tansstorzed — OH WHAT A FEEING!

L2, Ignition system,
i power
assisted
ventilated that Toyota owners reported the low-

*W ;.1 ) front disc est incidence of repairs for any small
. ¥

Mg =50 brakes,rug-  truck—imported or domestic***
o A O L ged full Hire the truck. You'll never be sorry
; 4  box frame you did. Just ask the man that owns one.
construction and

steering column controls designed to
let you work them without working.
And the cab space offers a full- i
bench seat for three, side-by-side, with- |
out skimping on head room or leg room.
But the best thing about getting a
waorker like this may be the knowledge  TOYOTA TRUCKS. MOST POWERFUL EVER!

THE 1985 TOYOTA STRNDARD BED. §5,998.

HARDWORKING, RELIABLE, N0 CHARGE FOR OVERTIMIE.
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