uide to all makes
PLUS: Options
and customizing
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.

Lights: 12 mg''tar," 0.8 mg nicotine—Kings: 17 mg"tar." 1.0 mg nicotine—
100°s: 18 mg"'tar." 1.1 mg nicotine av. per cigarette, FTC Report May' 78
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Café 7
classy coffee

Cafée 7 will impress the most
sophisticated tastes. Just add 1'% oz. of
Seagram’s 7 to a cup of your favorite G i
coffee. Add sugar to taste and top with
whipped cream. Now that’s classy coffee.
Enjoy our quality in moderation.

Seagrams 7 Crown

Where quality drinks begin.
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On the cover

PM's cover illustration refiects
the potential destructive farce

ol an imminant train deaimant.
Mart Schultz's story (page 57)
discusses the increasing danpgers
of hazardous malenals imvohved
in deralments, lalls what
governmants, railroads and
municipakties must do to make
the rails sales.
—Painting by Ed Valigursky
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NOW, ForThe First Time-
UseThe WOODBITS
The PRO's Use!

Professional woodbits are not available in hardware stores, Stores only
carry spade bits which clog and bind, or metal cutting twist bits that also
bind and tend to “walk", or move off coursa.

Why isa WOODBIT Best ?

A professional woodbit has four features designed specifically for wood:
= A CENTER SPUR that locks your bit on course

and so prevents "walking”,

« TWO CUTTING SPURS that begin and dimension

a perfectly round hole.

* EXTREMELY SHARP FLUTES extend from the
two cutting spurs and continue the cutting action
all the way through the wood . . .
smooth, Most important, the two spurs will not

EREE
R

i
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shaving tha sides

splinter the wood as the bit.cuts through . . . as e

spade or metal cutting bits do.

* THE CUTTING FLUTES ARE ENGINEERED for maximum chip
gjection so that your drilling machine won't bind and burn out.
LEICHTUNG'S PROFESSIONAL WOODBITS can be used in portable
drills or drill presses with chucks of 3" or more.
T piece Chrome-Vanadium alloy set includes 4, s Y. %e Y e and
15" sizes, Made by German professionals for pro's or “wood-be"” pros.

7 PIECE WOODBIT SET ..........

T T T T T T T T TR T

wenennen ONLY $14.95

LEICHTUNG GUARANTEES YOUR SATISFACTION. If you are not
completely pleased with any purchase from Leichtung, return it within

30 days for a full refund. NO questions, no hassle

“Refund”, does it.

. Just the word,

Cabinetmaker’s Screwdnvers

For sheet-metal screws, use your regular
screswdriver. But for wood screws, use
Leichtung's cabinetmaker's screwdrivers,
Their tips are crossground to fit parfectly
into a wood screw's slot — without slipping
out. You can use a wrench on the flat of the
blade for extra torque. Blade lengths: 3, 4,
5, 6, and 8",

SPIECE SCREWDRIVER SET...ONLY $16.95

You Can Order LEICHTUNG'S 1979 Catalog of Fine Tools

Tools By Phone: @ &y,
Call TOLL-FREE 800-321-6840
Ohio Residents Call: 216-461-4677

LEICHTUNG, INC.

701 Beta Drive #179PM = Cleveland, OH 44143

"'h\

\

4

Lacquered beech handles,

i — i — i — i — — — — i —

¥es Ric Leichtung, please send me:

7 Pc. Brad-Point Bit Set(s) @$1495 ___

Shipping, Handling and Insurance 51.75
Ohio Residents add 5%% Tax
TOTAL COST

Method of Payment
[ICheck []WVISA [JMASTERCHARAGE

LEICI—FI'LING

Tl Ve . e

These are only 2 out of
hundreds ol hard-ta-find
woodworking tools from
Leichtung's 1979 68-page full
color catalog. Send for your two
year catalog subscription today:
usa the easy coupon below ...
$1.00 (Subscription FREE with
your tool order.)

1979

rl':i ne
Tool

Catalog

Please sand me your 1879 Catalog
of Fine Tools PLUS all catalogs and
new tool brochures FOR THE
NEXT TWO YEARS!

[] Enclosed is my order {or Woad-
working Tools. As my BONUS,
Please send your 68 page 1979
Catalog of Fine Toaols, etc, for the

—— i — i — i —
[[] Enclosed is $1.00 ‘\_
!
|
!

Card # Good thru next two years FREE! .
Mame _ . Address
City State Zip

LEICHTUNG

"THE Wnrkbench F’eopl

%U

701 Beta Drive #1T9PM
Cleveland, Ohio 44143
Phone 216-461-4677 g
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Three important Winnebago

= — extras safeguard your investment.
; A strong limited warranty, with

. a strong company behind it. Expert
service coast-to-coast, even in

When yvou buy a Winnebago,
you're not tied down to the lake,
the mountains or the seashore. You
can enjoy them all. And you don't
have to tie up all your money. Winnebago

motor homes start as low as $13,064% Canada and Alaska. And an excellent
You buy solid comfort, homelike con- record of high resale value.
venience and safe, sturdy construction, Before you invest in a condominium,

engineered by the people who've built far more look at Winnebago. Check the Yellow Pages
motor homes than anyone else. Plus a wide choice for the dealer nearest you.
of floor plans, interior furnishings and colors. You'll sleep better in a Winnebago

Winnebago. Its a condominium that goes places.
For about half the going price.




[ntroducing Americas

great new Efticiency Machine:
Olds Cutlass Salon

Inside, Salon is engi-
neered for lots of
headroom: 38.7" in
front, 37.7" in back.
Lots of legroom:
42.8" up tront,
38.0" in back. And
plenty of rear hip-
room, thanks to armrests tucked in the doors. And
lots of comfort, in a solid Body by Fisher,

Outside, Salon is engineered to be lean and trim.
One nimble machine on the road. Try it. Maneuver it
through city traffic. Zip in and out of a few tight
parking spots. You'll like its response.

Space efficiency applies to the trunk as well. Its 16.1
cubic feet have been designed with the compact spare
tire standing to
the side, out of
the way, to ac-
commodate big
pieces of luggage.

—— -
W Py

Have one built for you. !

Salon offers outstanding
fuel economy because only
Oldsmobile offers you a
new diesel VB designed es-
pecially for mid-size cars!

With the newly available
4.3-litre diesel V8 and auto-
matic transmission, the EPA
ratings are a whopping 32
mpg highway, 24 mpg city!
Or choose from a range of gasoline engines, including
the standard 3.8-litre (231 CID) V6 or the available
4.3-litre (260 CID) V8 with a 5-speed
overdrive transmission (except Calif.).

All EPA ratings are estimates, of course, and your
mileage may vary depending on how you drive, your
car's condition and equipment. Salons are equipped
with GM-built engines produced by various divisions.
See your dealer for details.

Cutlass Salon — America's great new Efficiency
Machine. Test-drive it tﬂda}r.E
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LETTERS
TOTHE EDITOR

Thought we'd forgotten, eh?
What'’s the status of the Skyshark
amphibious jet (Coming: The In-
eredible Skyshark—Firat Amphib-
ious Jet, page 77, April "T1)? I've
heard nothing about it sinee vour
cover story,
JOHN LOWE
EYCAMORE, ILL.

According to Dr. . Leonard
(rioia, one of Skyshark's designers,
the plane is “alive and well," but
modified considerably since it first
appeared on our cover. It still
gports a variable wing, but placed
up high. A tunnel hull (like that of a

Wind-tunnel model (top) shows Sky-
shark's latest modifications. The fuselage
plug {bottom) has now been compileted.

hydroplane) hag also been added,
Dr. Gioia and others are building
the plane with their own funds; it
may be completed in 1952 or 1988,

Plastics and fire

The article The Home Inferno—
Now It's Deadlier Than Ever (page
96, Sept. '78) contained a number of
misleading implications that will
probably create an erroneous im-
pression about plasties in general
and polyvinyl chloride in par-
ticular.

There is no doubt that plastics
will burn. Neither is there any
doubt that plastics are part of the
hazard which every home presents
when ignition cccurs. Plastics are
not, however, when properly used,
the hair-trigger bomb portrayed
by the article.

You seem to imply that wood,
because it smells good when it
burns, is a friendly hazard. When
burned, wood will produce at least
175 different combustion gases.
There are no nonhazardous vapors
of combustion, regardless of
material.

Contrary to the article, no chlo-
rine, phosgene, nitrogen dioxide,
sulfur dioxide or ammonia are pro-
duced from the combustion of typi-
cal polyvinyl chloride compounds,

JAMES D. TANZILLI
B.F. GOODRICH CHEMICAL DIV,
CLEVELAND, OHIO

Author Ed Falesa replies: True,
the problem is not only plastics, As
we said, modern fluids, some panel-
ings and finishes and even house
design are all contributing factors,
But let's face it: Plastics are of top
concern to many experts. It's a
serious problem which should have
been brought to the attention of the
public long ago, but was not,

As for My, Tanzilli's other points,
“friendly hazard” is his termi-
nology, not mine. Obviously wood
can be dangerous; the public has
yet to be educated about more
modern materials like plastics. The
gtory paragraph about chlorine,
phosgene, nitrogen dioxide, sulfur
dioxide and ammonia was some-
what misleading. I did not mean to
imply that those gases were prod-
ucts of PVC combustion.

What's the R value?
I have a question concerning your
Home Energy Guide (page 125,
Sept. '78), Could you please give me
the reference used in reaching the
minimum R wvalue of the urea
formaldehyde insulating materi-
al?
BYRON E. THOMSON
MINNEAPOLIS, MINN.

Claims differ. One manufactur-
er, Rapperswill Corp., claims an R
value per ineh of 5.0 to 5.5. But Abt
Agsociates, a leading independent
engineering conswlting firm, said

recently in a report prepared for
HUD that urea formaldehyde hos
an R value of 4.2 per inch. The Abt
report i titled “Cost-effective
Methods to Reduce the Heating and
Cooling Energy Regquirements of
Existing Single-Family Resi-
dences.”

An uplifting solution

With reference to Make This Drill-
Press Table Lifter to Save Your
Baeck (page 55, Oct. "78): [, too have
often been annoyed with the cum-
bersome task of changing the
height of a drill-press table. My
solution differs from PM's and may
be of interest to your readers.

I use a 25-pound lead weight to
offset the weight of a 30-pound
table. I mounted a pulley on the
motor bracket and ran a cord from
the back end of the table through
the pulley to the weight.

With this rig, the table will not
drop when the table clamp is
loogened. | can raise or lower the
table the entire length of the
column with one hand in a8 matter
of seconds.

PJ. MODJESKI, M.D.
RICHMOND, VA.

Pressure vs. weight
It should perhaps have been
pointed out to vour readers in the
article Make This Compact Scale to
Cheek Your Hiteh Height (page 32,
October '78) that the diameter of
the cylinder (1.128 inches) was cho-
sen so0 that the resulting eross-
sectional area would be just one
square inch. Therefore, the pres-
sure gauge scale, while calibrated
in pounds per square inch, would
read the weight applied to the pis-
ton directly in pounds.

ROLAND G. MARCOTTE

SOUTH PORTLAND, ME.

In the groove
I disagree with one of the dimen-
sions of the hitch weight scale.
There are two .125-inch grooves in
the piston detail, yet the minimum
width of the groove-forming tool
is shown to be .180 inch. It should
have read .098 inch.
TRANCY BELCHER
PRINCETON, W. VA.

Mr. Marcotte iz right, Mr. Belcher,
half right. The dimensions for the
groove-forming tool are correct, but
the groove should also read .180 in.

JANUARY 1978
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health
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S-K Tools!

® AMERICAN-MADE
® BIG SAVINGS
® TOPFLITE QUALIT'\'

" SAVE $33. 5s:m,
over 52% vs. reg. S63.54*

indivicual
ools
20 pc. ¥ dr. Socket Set No, 4520-T8. Fine sel
answers auto, appliance, and general housshold
jobs.

NOW $29,98 i

PLUS DEALS LIKE THESE

Save ona 21 pc. W " dr, Socket Sat, No. 4821-
78, suggested user price just 527,88 Ora 7 pc.
Combination Wrench Set, now 511.98 suggasted
user prica.

‘Based on suggested user prices.

Compare the Warranty to any!

S-K
HAND TOOL DIVISION® DRESSER INDUSTRIES, INC.

3201 North Woll Road® Franklin Park, IL 80131
© 1978 Drosaar Indusiries, Inc

N BAPILI &R MECHBNINS

e
{ DRESSER )
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SCIENCE WORLDWIDE

During fusion, lonized gas releases energy from doughnut-shaped vacuum vessel.

‘Happy' plasma in fusion test
Researchers at Princeton’s Plasma
Physics Laboratory recently took a
major step toward harnessing
atomic fusion as a source of energy
when they raised the temperature
of a gas to four times the tempera-
ture at the core of the sun,

The temperature—over 60-mil-
lion degrees Celsius—was more
than double that in any similar
experiment. But the real signifi-
cance of the work was that the
ionized gas, called plasma, did not
deteriorate, clot or fall apart in
the heat.

“The plasma behaved,” =aid a
spokesman for the lab. “It ap-
peared to be happy.” The stability
of the plasma encouraged confi-
dence that fusion has strong poten-
tial as an energy source.

Fusion is the source of the sun’s
energy. During fusion, lightweight
hydrogen isotopes combine, result-
ing in a smaller total mass and a
release of energy. The process is
promising because the “fuel”—hy-
drogen—is plentiful as a compo-
nent of water. Seientists estimate
that the Pasadena Rose Bowl filled
with ordinary tap water would con-
tain hydrogen isotopes equal in en-
ergy potential to 160 million tons of
coal. That's enough to heat and
cool all U.8, houses for a year,

In the Princeton research, scien-
tists confined the plasma within a
doughnut-shaped vessel called a
tokamak. Magnetic fields kept the
gas suspended in a ring inside the
tokamak, out of touch with the
stainless steel walls, where the gas
would cool. Then the researchers
shot pulses of high-energy hy-

in

drogen particles through the mag-
netie fields to heat the plasma to
the point where fusion could oceur.
This took about a tenth of a second.

Several hurdles remain before
fusion becomes practical as an en-
ergy source, One problem: existing
systems don't produce as much
power as it takes to heat the plas-
ma. But Princeton researchers ex-
peet that a new and larger toka-
mak now under construction will
pass the break-even mark after it
poes into experimental operation
late next year.

Heart pump from tire material

A heart booster pump under study
at Cleveland Clinic uses a synthet-
ic rubber onee planned for use in
Goodyear auto tires.

The heart-assisting deviee could
be ready in about three years for
preliminary tests on humans with
irreparable heart damage. Then,
according to Dr. Yukihiko Nose at
the clinie, the pump could enable
some severely ill heart patients to
lead fairly normal lives.

The pump is built around a dia-
phragm made of Hexsyn, a syn-
thetie rubber invented for auto tire
gidewalls. The device, with a self-

(Please furn o page 157)
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A CAR CAN BARELY DEFEND
ITSELF AGAINST WINTER.
SCOUT FIGHTS BACK.

"
In fact, International® Scout handles
bad weather almost as easily as a
car handles good weather.

That's because a Scout rolls off the
assembly line equipped for all 12
manths, not just 8 of them.

Easy going when snow is hubcap
deep. Scout’s four-wheel drive
provides something cars cannat; pull
from front wheels and push from
rear. In snow, traction from four
wheels is more efficient than

two; when not necessary,

Scout can operate in two-wheel
drive, just like a car.

Handling winter's little surprises.
Rude surprises—like rocks hidden
under the snow—jolt a car.

Scout counter-attacks. With a
rugged full-length steel box frame;
long leaf springs; thick shock
absorbers; truck-like axles.

A few other thoughtful touches.
Scout's undercarriage is built higher

SCOUL.

han a car’s, so driving down an
unplowed street is no big problem.

As for getting away during the
winter months, Scout can tote a
gaggle of gear, and tow 5,000
pounds behind it, all the way
through February. And that's any
Scout: Scout® I, Traveler,® SS 11,
Terra®

If you really want to give Scout a
tough test, visit your International
Harvester Scout dealer and take a
test drive after the first snowfall.

Anything less is justa car.




KRnever needs water.
Ever, p=_—us

T 5T

The

JCPenney
Battery

And neither do they.

3, 4, and 5 year batteries. Still no water to add or caps to
fool with. But now you can choose the power you need and
the price you want to pay. The JCPenney 3, 4 and 5 Year
Batteries, Take your choice.

First there was only one. The JCPenney Battery.
The first maintenance-free battery. No water to add or check.
Mot even filler caps. Just power. Now there are three more
Three equally maintenance-free batteries. The JCPenney

315 Amps (Group Size 24)
Cold Cranking Power

Limited 3 Year Warranty

THIS BATTERY 1S WARRANTED
AGAINST FAILURE TO ACCEPT
ANDHOLD A CHARGE FOR

3 YEARS WHEN USED IN

YOUR PRIVATE CAR OR TRUCK

® I it fails during the first year—we will
replace if free. = IHit falls dunng the

2nd year, we will allow $20.00 towards the
purchase of a new battery. = Il il fails
during the 3rd year, we will aliow $10.00
towards the purchase of a new batlery
Just return it with prool of purchase (o the
nearest JCPennay aulo center for service

Preces slightly highar in Alasks, Hawai, and Puerio Rict

The

JCPenney

410 Amps (Group size 24)
Cold Cranking Power

Limited 4 Year Warrant

THIS BATTERY IS WARRANTED
AGAINST FAILURE TO ACCEPT
ANDHOLD A CHARGE FOR

4 YEARS WHEN USED IN

YOUR PRIVATE CAR OR TRUCK.

e |f it fails during the first 2 years—we

will replaca it free. » If it fails during

the 3rd year, we will allow $20,00 towards
the purchase of a new battery. = I1if fails
during the 4th year, wa will allow $10.00
towards the purchase of a new battary
Just refurn it with proof of purchase 1o the
nearest JCPenney aulo center for service

Pricas shghtly neghar in Alaska, Hawaii, and Puerio Rico

500 Amps (Group size 24)
Cold Cranking Power

Limited 5 Year Warrant

THIS BATTERY IS WARRANTED
AGAINST FAILURE TO ACCEPT
ANDHOLD A CHARGE FOR

5 YEARS WHEN USED IN

¥OUR PRIVATE CAR OR TRUCK

® [{ it fanls duning the first 3 years—we

will replace it free. = |f it fails during

the 4th year, we will allow $20.00 towards
the purchase of a new battery. ® If it fails
during the 5th year, we will allow $10.00
fowards the purchase of a new battery
Just return it with proot of purchase to the
naarest JCPenney aulo center for service,

Prices slightly highar in Alaska, Hawaii, and Puerto Pico

The JCPenney Batteries

The Full Line of Maintenance-Free Batteries.



ALL OUTDOORS

New Year's resolutions

January is a good time to consider
books to read, equipment to test,
hunting, fishing, skiing, diving,
hiking, boating and camping spots
to see or see again. Here are a few
selections.

Robot retrievers

The space age really caught up
with sportsmen when Ben Wilson
in Wichita Falls, Tex., started
thinking up ways to improve his
hunting a couple of years ago. First
he decided he could liven up his
goose decoys by adding flocks of
geese taking off and landing. His
solution: kites he designed and
patented made of DuPont's Tyvek.
This plastic is so light the Cana-
dian, snow goose or duck hen kites
will “fily" and stay aloft in a breeze
of only five mph. All can be staked
out unattended, and sell for $26
apiece. They are hand-made, and
you don't have to run with the
string to make them take off. Ben
says they can be adjusted for life-
like maneuvers.

His next development was radio-
controlled decoys. Now you can sit
in your blind and send a goose,
mallard drake or hen decoy swim-
ming out 100 yards in any direction
while you steer it and make it go
forward or in reverse with a hand-
held transmitter, Better still, they
can even be rigged and sent out as
retrievers to bring back downed
waterfowl. One of these decoys
coste about $150 and includes the
radio-controlled decoy with re-
triever attachment, rechargeable
C-cell batteries, charger and trans-
mitter control unit. They are avail-
able from Sports Innovations, Box
385, Wichita Falls, Tex. 76307, and
from mail order suppliers like
Cabela's, Sidney, Neb. 60162, Ben
Wilson tells us he has more innov-
ations in the works.

Better shells

Now that waterfowlers on major
flyways must use steel shot to
prevent the lead poisoning of ducks
and geese that eat spent pellets,
ammo manufacturers have been
upgrading the shot shells avail-
able. Remington now has a new 12-
gauge 3-inch magnum shell loaded
with 1% oz, of shot that is said to
operate the repeating actions of
autoloading magnum shotguns
even in very cold weather. Larger
shot sizes of 1, 2 and 4 are used to

equal the 2, 4 and 6 of lead, and a
special powder delivers 1375 fps
muzzle velocity from the new 234
and 3-inch Remington steel
shells.

Lead problems of another kind—
the toxic fumes that can pollute
the air of an indoor firing range—
have been tackled by Smith &
Wesson. Their new S&W Nyelad
nvlon jacketed .38 and .357-cal.
handgun bullets are claimed to
reduce airborne lead oxide contam-
ination by up to 89 percent, while
preventing bore fouling almost
that well. Police and other practice
ranges should all benefit.

Keeping warm afloat

Outdoors it can get cold any time of
vear; a fall overboard this season
could be lethal, and the new expo-
sure and survival suits are particu-
larly welcome when hypothermia
is a threat on the water or

Winter outdoorsmen who may end up
overboard now wear flotation survival
gear like Mustang's Ensolite-lined suit.

even when you are ashore,
Several excellent suits and jack-
et-pants combinations are avail-
able. Imperial, in Bremerton,
Wash.; Bayley, of Fortuna, Calif.;
and Stearns, in 5t. Cloud, Minn.,
are among sources, And recently
we looked over a new model from
Mustang Sportswear, Vancouver,
B.C. They make the U-Vie Thermo-
float jacket, based on hypothermia
research by the University of

Victoria, and their jacket and new
suit are also available from White-
fish Marine in Seattle. At 2250,
their flotation survival suit should
appeal to commercial fishermen
and sailors. But for anyone around
water in winter, the price seems
small when yvou compare it with
the forbidding alternative.

Off-season info

On a cold winter's night, the best
way to brush up on fishing tech-
niques for warmer days is certain-
ly with Jerry Gibbs's new hook,
Bass Myths Exploded, published by
David MeKay. Covering the newest
ways to catch largemouths, Jerry
spent hundreds of hours under-
water studying the specie and has
surfaced with the definitive book
on the subject.

Forold gun collectors, old master
Merrill Lindsay puts it all together
in The Lure of Antique Armas, from
Stoeger Sportsman's Library.

Indoor tennis players can im-
prove skills immediately with the
explicit hints in Lifetime Treasury
of Tested Tennis Tips from Parker
Publishing of West Nyack, N.Y.
Viecarious excitement is the bonus
as vou go Thunderboating with Bill
Muneey, the world's winningest
unlimited driver. It's from Tony
Hoge Publications, Newport
Beach, Calif.

Where the action is
Thistime of yearif [ had a choice of
ways to get away from winter I'd
want to fly south to summer on the
upper Amazon at Manaus, Bragzil,
and fish for South American exo-
tics with travel author Buck Rog-
ers, For great fishing nearer home,
I'd contact Stan Slaten at Mexi-
Cana Tours in Houston, Tex., for
reservations on Lake Guerrero,
Mexico, where the most bass are,
or call Bill Martin of Bass Cham-
pions, Fort McCoy, Fla., to line up
the biggest bass in famous Rod-
man Pool.
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Select Your

Use your custom plan or select one of ours. Treated and hand peeled Cedar or
Lodge Pole Pine log homes and cabins with “EXTRA™ insulation from
$3,900.00. We manufacture Kits for any log structure. Dealership information
package $5.00. Brochure/Plan book $3.50

% “EXTRA” Insulated Log Homes W

"Mldemesg

Log Homes

Rt. 2, PMC19 Plymouth, Wi 53073

YES, PLEASE SEND
LIPlan Book 33.50
Enclosed is §

[1Dealership Information Pack $5.00

Name

Street

Town

FINISH CORNERS

* GUT MOULDING

WITH ANY ELECTRIC DRILL

NO $50 ROUTER OR $6 BITS NEEDED!

You den"t have 1o buy an expensive Router to
fimish corners, moulding & trim. “ARCO" Cutters
do the work at a fraction of the cost. Simply slip
the Cutter's V4" shank in any drill and it's ready
to produce! Dual Guides assure accurate culs
al entire length & width of workpiece. Culs
wood, plastics, soft metals. Quality-made in U.5.A,
of hardemed steel. These Cutters also fit & work

with all Electric Routers.
No. 6—3 PIECE CUTTER :"»ETs
0
FANCY COVE-CUTTER \ ' cﬂﬁiﬁ;

=/

P
ROMAN i RABBET.
OGEECUTTER %5 .5  CUTTER .

MAIL THIS COUPON TODAY!
ARCO PRODUCTS CORP., Dept, PM-1
I 110 West Sheifield Ave., Englewood, M.J. 07631

Skip ot snce en pour 30-day Money Back Guaraniss:
Ilu J JFIEEE CUTTER SET o

(A A R R R R R R R R R R R R R R RN N

11 enclose Cheok, MO, =—S111F Tl’lﬁ"l’r.l.ll}
(No C.0.D."5)

| Addreas i
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No. 3—3 PIECE CUTTER SET

5695

_‘7' ADJUSTABLE

J— & =5 BEVELCUTTER
* cuts 45" bevels from
J— 137" ta 516" wise

2 RADIUS CUTTERS
for 1/8” and 18" -
ROUND CORNERS

No. 7—3 PIECE CUTTER SET

65

CUTE K7
COMTOURS

COWE-

R
CUTTER & o

SPECIAL SAVING!

er all of a e ets at 51695

our Special Money-Saving
Price. No. 'B?Da total ufﬂ
Cutters, only...
Theas & over 300 other ARCO Tools lullﬂlaﬂﬂﬂ-
ey R alirRERT T o
AR R AR R A R AR R
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HINTS
FROM READERS

Simple battery tester

Use a spare bulb and pliers to
check the power left in small bat-
teries used for toys and flash-
lights. This is particularly helpful
if only one battery is dead or low.
Place negative end of battery on
one handle of pliers. Hold bulb on
positive pole of battery and touch
other handle to side of bulb as
shown. If bulb lights, there is life
left in the battery.—Emery J.
Loizgelle

Packing material takes shocks

Pieces of foam-type plastic egg
cartons are lightweight and make
ideal packing material to cushion
fragile items.—John Hosack

Shoe-polish scratch cure

Camouflage scratches in varnish
and lacquer with wax-type shoe
polish in a color to match the
wood. Rub dressing into seratch
and buff with a cloth or soft-bris-
tled brush.—Walter E. Burton




Rugged...Elegant... The_ Boot
F f.)rg %‘he Man Who Is Going Places!

. Haridsome, .
'+ Double-stitch Detailing
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Genuine Leather

@ Cobbler-Crafted ® American Made
Not $49.95 Not $29.95 ® Long-wearing Composition Sole and Heel

s 95 TRY THEM AT OUR RISK!
Return Within 14 Days
Only -

= == ==Satistaction Guaranteed! Mail Coupon Today s v wem I

Here's the town boot of the range-riding Westerner.. rugged, OLD VILLAGE SHOP, Dept. VM-3676

uncluttered, no-nonsense. Mo wonder the man of style has adop- I 340 Poplar Street, Hanover, Pa. 17331 l
ted it for his versatile way of life! The bold, square-toed detailing I Please rush —______ prs. of the Genuine Leather “Ranchero l
goes great with sports clothes and jeans and the sleek, lean design | Dress Boot for the low price of just $19.95 pr. plus $2.00 postage 1
gives a “with it” look to the business suit, and handling on same money-back guarantee,

; SAVE MORE! Order two pairs for just $38.00 plus $3.75 postage
, This Season’s Dress Boot - ‘ and handling on same money-back guarantee, I
You'll wear these boots every day, everywhere. They're hard to beat | —prs. Cordovan Brown (M2464708) Size Width
for comiort. The supple leather breathes and the high shaft cradies I ____prs. Black IM236356R) Size Width
ankles. There's a concealed inner zipper so the boot slips on and off CHARGE IT:

as easily as a loafer. Man-made sole and heel really stand up to wear |ulmmn[mm O Carte Blanche 1 Master Charge

f
i
and tear, Don'l miss the chance lo get this season's best bool buy at ) BarkAmericard /Visa [ Diners’ Club Interbank ¥ l
an incredibly low price! Aec't Exp. Date l
Men's Sizes: 7%, B, 8%, 9, 9%, 10, 10%, 11, 12 | Enclosed is § |
Widths: C. D, E  Colors: Cordovan Brown, Black | PRINT NAME |
BLB VILLAGE SHOP jlanEs I

i Hanever, Pa. 17331 ] ciry
STATE il |

—— (] Village Shop, TETE e — — — -



APPLIANCE CLINIC
QUESTIONS ANSWERED

Exhausting possibilities

The original builder of our home
made a small steel box in the wall to
vent exhaust from our electric
elothes dryer. This box eollects wa-
ter and lint and needs regular
eleaning. I digeconnected it and at-
tached a nylon stocking to the ex-
houst ag an experiment. Instead of
cleaning the box, I just replace the
stocking.

Now the dryer is working more
efficiently, but moisture from the
hot exhaust fogs up my windows,
Mildew is appearing. The nearest
window 18 25 feet away. Any sugges-
tions? —J.W. Picone, San Diego,
Calif.

If possible, move the dryer near
the window and vent the unit to
the outside. You don’t have to get
real close. The venting system can
run a maximum of 16 feet and have
a maximum of two elbows if 4-inch-
diameter aluminum duct is used.
With flexible tubing, the length
should not exceed B feet. If the
dryer can’t be moved near the win-
dow, move it toward a wall, then
install a venting system through
the wall to the outside,

Failing these choices, why not
rely on the original steel box? It
should work okay provided you
clean it out following each drying
cyele. You're wise not venting the
dryer into the attic or into a chim-
ney or crawl space. As you know,
lint is flammable when it dries.
Why take chances?

You ecan always continue with
the stocking method; just elimi-
nate the mildew by installing a de-
humidifier. Console yvourself with
this fact: If you had purchased a
gas drver, you would have been
required to vent it to the outside
for safety’s sake, no matter what
the cost might be,

Bearing down

Oher 15-year-old Speed Queen wash-
ing machine makes a loud, rubbing
gound during the wash eyele. I can
reproduce the noise by manually
moving the tub sideways. The ma-
chine is level and mounting springs
are in place, So what's wrong?—
R.A. DeLong, Alexandria, Va.

Your unit’s agitator shaft is out-
fitted with two bearings, either of
which may be worn. One bearing is
direetly under the collar; the see-
ond is located below the drive
mechanism.

First check the one below the
collar on the top end of the agita-
tor shaft. You can replace it with-
out too much trouble,

The bearing below the drive
mechanism on the lower end of the
shaft is much tougher to replace. If
this one is eausing the rub, try lu-
bricating it with a water-resistant
grease, such as water-pump
grease,

If this should not work, you can
continue using the machine until
the bearing freezes (binds up).
Then have it replaced by a ser-
viceman. It's not an easy do-it-
yourself job.

The rest of the story
I had the temperature sensging wnit
af one heating coil on my General
Electric range (model J304TIWH)
replaced about a year ago. The coil
has worked well since then—too
well. Even when [ keep the knob ad-
justed as low as “warm,” the coil op-
erites at a roaring boil. The service-
(Please furn o page 158)

SERVICE TIP
It your electric coffee pot is producing hot
water but no cotfee, check the overflow tube.
The tube's base must fit securely into the well
in the pat. If the tube is in the right position
and the pol still produces hot waler only, re-
place the overflow tube. The washer in the

OVERFLOW TUBE

Coffee pot overflow tube and washer.

base of the lube (see drawing above ) is prob-
ably worn out. When functioning properly, the
washer acts as a pump to get hot water to the
basket holding the coffee.

i you have a question about any appli-
ance, send it to Appliance Clinic, Popular
Mechanics, 224 West 57th 5t., New York,
MN.Y. 10019. Sorry, but letters cannot be
answered individually. Problems of wide
interest will be discussed in this column.
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Learn Solar

Technology

with NRI's
home study course in

Air Conditioning,
Refrigeration

and Ileuilng.

Learn a New Career at Home
in Your Spare Time
Get into the well-paid field of air condi-
tioning, refrigeration, and heating with practi-
cal at-home training from NRI. Developed
with technical assistance from the York Divi-
sion of the Borg-Warner Corporation, your NRI
program includes the latest advances to prepare
you to service home and commercial air con-
ditioners, refrigeration units, and heating sys-
lems...even heat pumps and solar heating,

Includes Professional
VYacuum Pump
and Specialist's Tools
In addition to NRI's “bite-size” lessons

for faster, easier learning, you get practical,
hands-on experience. Training kits include
circuit demonstrator, control simulator, joint-
making demonstrator, leak detector, system
analyzer and more. Plus a Lammerf vacuum
pump for system purging,

Optional Resident Training
at Famous York Institute
Graduates of the Master Course may
take advanced training at the York Institute
Resident School at no extra charge. Working
with expert instructors on 2 wide range of
equipment, you'll receive practical e
equal to months of on-the-job work.

RUSH FOR FREE
CATALOG

Just check the postage-paid
card No sabesman will call.




NOW! Learnto
video cassette and disc

systems with NRI's

at-home training inTVand Audio Servicing.

Keep up with opportunity by
keeping up with the state of the art.
Learn to service and repair color TV,
audio systems, video cassette and
disc systems with NRI training. Pre-
pare for extra income, a new career,
even a full- or part-time business
of your own.

Learn at Home

in Your Spare Time

You learn right at home, at
your convenience, without quitting
your job or going to night school.
NRI “bite-size" lessons make learn-
ing easier... NRI “hands-on" train-
ing gives you practical bench ex-
perience as you progress. You not
only get theory, you actually build
and test electronic circuits, a com-
plete audio system, even a color TV.

Build Color TV,
4-Channel Audio,
Professional Instruments

As part of your training in NRI's
Master Course in TV and Audio Servic-
ing, vou assemble and keep NRI's
exclusive, designed-for-learning 25"
diagonal color TV. As you build it,
you introduce and correct electronic

and understanding of how they work.
faults, study circuits to gain a better

You also construct a 4-channel
stereo amplifier and tuner, complete
with cabinet and speakers. You even
assemble professional test instruments,
so you know what makes them tick,
too. You build a transistorized volt-ohm
meter...a CMOS digital frequency
counter...integrated circuit TV pat-
tern generator, .. even a solid-state
triggered-sweep 5" oscilloscope. You
use them in your course, keep them for
actual TV and audio servicing work.

Free Catalog...
No Salesman Will Call

Send today for the 100-page
catalog that shows all the lessons, all
the equipment and training material

you get. The catalog will also show you
other NRI opportunity fields like Digi-
tal Computer Technology, Complete
Communications and more. With the
addition of video cassette and disc sys-
tems, television has added an exciting
new dimension. NR] training can
put you right in the center of that
dimension.

If card has been removed,
write to:

NR1 SCHOOLS
£ MeGraw-Hill Continuing
1l Education Center
[ ' 10990 Weconsin Ave.
Hil'
|

Washingion, I.C. 20016



CAR CLINIC

SOLUTIONS
FOR MECHANICAL
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MORT SCHULTZ

Stall stymies Stan

Why haven't three new exhaust gas
recirculation { EGR) valves and two
major tune-ups, ot §72 each, cor-
rected a stalling problem with my
1876 Maverick 250-cu.-in, engine?
When the EGR hose ig disconnected
and plugged, no problem. The Ford
mechanic suggests I leave it this
way, but won't this vielate antipol-
lution laws? What do [ do? —Stan
Griffin, South Euelid, Ohio

Reconneet the EGR system and
install a distributor vacuum con-
trol check valve (part No. D3VY-
12A197-A) between the thermal
vacuum switch (TVS) on the air
cleaner and EGR valve, The check
valve keeps the EGR valve c¢losed
when it should be closed. An EGR
valve that opens when it shouldn't
causes vacuum loss, resulting in
stalling, rough idling and surg-
ing.

The distributor vacuum control
check valve is inserted in the vae-
uum tube between the TVS and
EGR valve by using two three-way
tees (part No. 373846-3). It should
be placed about four inches from
the TVS3. The fix covers all 1976
Ford and Mercury models with 200
and 250-cu.-in. and 2.B-liter en-
gines,

Man in the middie
My 1978 Oldsmobile Cutlass Su-
preme came equipped with Fire-
gtone 721 P195/75R 14 tives. It also
came with a noticeable vibration be-
tween 50 and 55 mph, which no one
has been able to do anything about,
Wheels have been balanced five
times—twice by the Olds dealer and
three times by Firestone. Each com-
pany blames the other for the prob-
fem, and I'm stuck in the middle
with a §7000 geat-of-the-pants mas-
sager I don't need. Can you make
suggestions? —Timothy B. Shu-
gart, Cedar Rapids, fowa
Vibration is caused by tire or
wheel run-out, or by a mechanical
defect in the car. If a tire, or tires,
are at fault, Firestone is responsi-
ble. Any other problem belongs to
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Olds. Responsibility should be es-
tablished.

Testing equipment generally
used by car and tire dealers iz not
sensitive enough to detect every
tire defect that can cause vibra-
tion. Balaneing, therefore, is not
conclusive, So how do you estab-
lish, without doubt, whether tires
and/or wheels are to blame, or
whether there is a mechaniecal
problem, such as axle-shaft run-
out? Find a dealer possessing a so-
phisticated, expensive Tire Prob-
lem Detector. The only dealers I've
found having TPDs are Cadillac
dealers.

Make the supgestion to wyour
Olds and Firestone dealers. If they
wash their hands of the affair, call
customer relations at company
headquarters. You will get action.

Chico and the shakes

A vibration in our otherwise greal
little 1977 Pacer was giving me fits,
You know why? Because the 258-
cit.-in. giz-cylinder engine has one
belt to pull the airconditioner com-
pressor, that's why. This belt must
be as tight as possible. A loose belt
creates compressor vibration. Hope
wour readers who drive siz-cylinder

AMCes  remember
Saravio, Erath, Ala.
Me, too. Thanks.

this.—Chico

Warranty complaint

My daughter and her serviceman
husband bought a new Toyota. They
were transferred from the state in
which the ear was purchased, then
my son-in-law was sent overseas,
The Toyota dealer in the town where
my daughter now lives won't honor
the warranty., He wants to charge
$80 for the second major tune-up
called for under the warranty. [
think something ought to be done.
Whom do I call? —Mra, E.S. Bird,
Live Oak, Fla.

It seems there's a breakdown in
the communication between your
daughter and the dealer. The “seec-
ond major tune-up" is probably the
recommended 12,000-mile service.
The customer is supposed to pay
for parts and labor. The warranty
covers only parts and labor re-
quired to repair a defeect.

If you are not satisfied with this
explanation, speak to someone at
the company level. In Florida, you
can call Toyota, toll-free, by dialing
1-B00-342-84 88,

‘Normal’ it's not
fowna 1977 Ford Granada that has
o 302-cu.-in. V& engine, A constant
clicking noise is heard only when
the transmission is in gear. I've
driven other Granadas of the same
year and with the same engine, and
the irritating clicking is not heard,
Ford agency people, who admit the
clicking is present, have taken the
position that the car is normal to
their standoards, Your suggestions
would be weleomed.—Lester H.
Jordan, Denver

[ don't blame you. Too bad that

(Please tum to page 22)

Give brake pads

a clean ‘pad’

The next time that you replace your
car's disc-brake pads, keep in mind that
cleanliness can help avert scored rotors.
Damaged rotors must be replaced, which
is an expensive proposition. Therefore,
after removing the old pads, clean the
caliper and rotor before inserting new
pads. Use denatured alcohol as a cleaner.
Nothing else! Cleaners that contain any
petroleumn can cause a brake system to
lock when the brakes are applied. Make
sure that the caliper and the rotor are

completely dry before you insert the new pads.
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LOW TAR * ENRICHED TOBACCO

Awvailable in Kings and 100%.

Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous toYour Health.

9 mg. "tar”, 0.8 mg. nicotine av. per cigaretta by FTC method.




CAR CLINIC
(Cantinued fram page 20)

Ford may lose a customer because
a dealer is too quick to pass off a
condition as “normal.”” A vehicle,
in gear or out, should not make
elicking noises.

The fact that the noise oceurs in
gear points to a driveline malfunec-
tion. Look for a worn or damaged
universal joint, erack in the trans-
migsion converter or loose convert-
er-to-flywheel bolts. Another possi-
bility is a wheel bearing, if the
elicking oceurs on-the-move.

Slapdash theory

Forthe past three months, the alter-
nator indicator light of my 1974
Oldsmobile Cutlass haos been on
when the engine is running. The al-
ternator and battery check out fine,
The alternator belt i tight. But the
light is bright and blinks when I use
the turn signals,

(‘e mechanic says he received a
bulletin ebout the alternator light
losing its electrical ground because
dashboards are plastic. He says re-
placing the dashboard will correct
the problem. It's expensive, What
should I do? —David J. Sidebottom
{no address given)

Finding an ‘unfindable’ leak

Car Clinic received a letter recently from
a reader whose power-brake-equipped car
lost brake fluid from the master cylinder.

He swore he could spot no leaks, So where did
the fluid go? If seals inside the master cylinder

fail, vacuum pulls the fluid

from the cylinder into and

then through the brake power
booster to the intake manifold.

It you ever ancounter such a baffling
fluid loss, pull off the vacuum hose at
the brake booster and twirl a screwdriver
inside the hose. The presence of brake
fluid on the screwdriver shank means
that the master cylinder seals are bad.
The cylinder should be replaced.

Replace the 25-cent, 10-amp. fuse
in the fuse panel. If there is a bulle-
tin about plastic dashboards caus-
ing lights to shine, it's news to
me—and to Olds.

All about 74-C-1

I just bought the cleanest 1871 Cad-
tllae you've ever laid eyes on. Bul
one thing bothers me. Under the
hood, on the front rail, is a label that
says: “Cadillac 74-C-1 Campaign
Completed —Do Not Remove,” The

used-car dealer doean't know what
this refers to. Do you? —Paul Rob-
inson, Syracuse, N.Y,

Sure. It refers to Caddy's prod-
uct safety campaign for '71 and '72
models, except Eldorados. They
were recalled to have a lubrication
fitting installed in the idler-arm
assembly or to have the idler arm
replaced if judged to be defective.
Lack of lubricant in the original
idler arm, plus exposure of the part
to road splash, causes the idler

A lathe for home workshop
and light industrial use

ATLAS 12" The Atlas back-geared, screw-cutting lathe is designed
for your workshop and light industrial use, It han-

dles a full range of operations. Features 16
speeds — 28 through 2,072 rpm, ground
bedways, Timken tapered roller bearings.
Reversible power cross and longitudinal feeds and quick change
gear box. Hole through spindle 25/32, spindle nose 112" B threads.
54 thread ranges. Designed for % h.p. motor. Complete with V-belts,
motor pulley with %" bore, tool post, threading dial, 6" face plate, two
60" centers, reducing sleeve for headstock centers, wrenches, and
manual of operation, Available in either inch or metric bench model at
$1425 and floor model at $1645, FO.B., Kalamazoo. Send for literature

ATLAS

(300 mm)
LATHE

and name of Atlas representative,
Motor, chuck, bit and work piece
not included.

Prices subject to change without notice.

ATLAS PRESS COMPANY
2019 M. Pitcher = Kalamazoo, Mich. 49007
(616) 345-T155
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@3 i Assemble
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BASS BOAT KIT and
turn a weekend of
enjoyment into a life-
time investment.

zend §1.00 for brochure and infarmation to

GLASSLINE PRODUCTS, INC.

TEEIS MINNETONEABLYD,, DEEPHAVEN, MM 55381
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Get Theg Look... and dgl’:tbeastiff.

mnwmdamleammfeehng 3 ,}
as soft and natural asit looks. .

The Dry Look gives you more than a great look. It leaves your
hair feeling soft and natural, too —not stiff. The Dry Look

in pump spray or aerosol —with a formula that's right for

your hair. Get The Dry Look..

.and don’t be a stiff!
1B The Gaene Company, 1978

joint to corrode and bind. This af-
fects control.

Any 'T1 or "72 Cadillac still out
there which doesn't have this label
affixed to it should be driven to a
dealer, and the owner should ask
him to apply Production Campaign
T4-C-1. It's a “must” for safety. But
vou have the label, so you're
okay.

Wagon master

Can you help me solve a problem
with my 1877 Jeep Wagoneer? It has
a §60-cu.-in. engine and a four-bar-
rel carburetor. It also has a very
gtrong and unpleasant gasoline
odor. The dealer says the problem is
common to Wagoneer and Chero-
kee, and there is nothing he can do
about it. Is he right? —Dwight B.
Aden Jr., Spokane, Wash.

Partly. The problem is common
to Wagoneer and Cherokee, all
right, but it can be fixed by using
service bulletin 7-01 (2/6/7T8). This
bulletin also applies to '75 and '76
models. The bulletin says the deal-
er should replace the multisection-
al fuel filler pipe with a new one-
piece pipe (part No. 8129294).

If your Jeep is still under war-
ranty, the conversion will cost you
nothing. If it's out of warranty, but

SAFETY AND SERVICE TIPS

B So you want to be maintenance-minded
and replace the fuel fitter in your Mazda RX-7
every 12,000 miles or 12 months. Good luck.
Unless you happen to know that the filter is
under the rear of the car, near the gas tank,
how will you ever find it?

B According to the Mational Highway Traffic
Safety Administration, at last count five chil-
dran have been killed and 13 seriously in-
jured by being ejected through the rear of
hatchback cars that were running with the

hatch lids open. In addition, occupants of the
cars were exposed o carbon monoxide poi-
soning. Mo further comment is necessary.

B A 1978 Ford 6.6-liter (400-cu.-in.) enging
that is experiencing rough idling and surging
during a steady road speed or light acceler-
ation has to have its carburetor main jets re-
placed. Also, the float level setting has to be
readjusted and an EGR system restrictor in-
stalled. The whole procedure is outlined in
Ford Service Bulletin 158,

you're on record as having had the
problem during the warranty peri-
od, cheek with AMC’s local zone of-
fice to determine cost responsibil-
ity. Owners who have to pay for the
modification are facing a 350 re-
pair.

Move over Ali

If you ean tell me why my 1977
Plymouth Fury has made a clunk-
ing sound similar to a loose shoek
gince day one, you'll convinee me
you're the greatest. The whole sus-
pension system, including shocks,
has been checked and rechecked. No
one has helped, and I'll give up only
if wou tell me to. What do you say? —
(zene Mitchell, South Bend, Ind.

Don't give up. Several 77 Furys,
Cordobas, Monacos and Chargers
were manufactured with mislo-
cated front shock clearance holes
causing interference between the
shock upper-bushing retainer and
cross member in the area below the
upper control-arm support brack-
et. The solution involves removing
the shock and grinding the retain-
ing area until stress on the shock is
relieved.

GOT A PROBLEM WITH YOUR CAR?

Just ask Mort aboul it. Send your quesiion
to the Car Clinic, Popular Meachanics, 224
Weast 57th St, New York, N.Y, 10018 While
latters canno! be answered individually,
problems that are of general interast will ba
publizhed in the column.
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CAPSULE REPORTS ON NEW AUTO

PRODUCTS BY THE EDITORS

A sponge for sanding

If you have need of occasional wet
sanding—as [ do in restoring older
cars—there's a new item to ease
the chore. It's a rubber sponge that
is covered on all but its ends with
an abrasive material. Called Quik-
sand, it comes in various grits. You
can easily rinse out any paint
buildup in the sponge and use it

Sanding sponge is good for wet sanding.

over and over again. It's made in
Britain and retails for $1.40 at
most of the larger 1.5, and Cana-
dian paint and hardware stores. Or
you can order it from Ken Collins,
Ine., Box 747, San Francisco, Calif.
94101.—M.L.

Self-tightening filter wrench

A wrench that can remove spin-on
oil filters can be worth more than
its weight in gold. It happened re-
cently that I found myself wres-
tling with a filter that refused to
unscrew. S0 I was thankful that
the J-Mark filter wrench is double-
hinged so that it tightened its grip
as [ applied pressure. Never, by the
way, tighten a spin-on filter with a
wrench—only by hand. The J-
Mark wrench costs about $3.25 at
auto parts counters. Its manufac-
turer is J-Mark Quality Produects,
Ine,, 800 Kasota Ave., Minneapolis,
Minn. 55414.—M.L.

Wrench removes stuck-on oil filters.

Easy oil change

Recyeling dirty oil is eatching on,
but until it becomes more conven-
ient with recyecling centers set up
nationwide, you'll continue to face
the problem of what to do with
your crankease droppings. An in-
teresting solutionn has been intro-
duced by NAPA Filters. Open their
“empty"” box (actually it's filled
with a fibrous material), slide it un-
der your pan, pull the plug and
drain away! Twist-tape the plastic
bag liner and discard in your trash-
can. Drain-Away, as the product is
called, is a breeze to use, It has
been distributed to the 5700 stores
in the NAPA network of dealers
and iz usually given free to custom-
ers who purchase NAPA oil and fil-
ters. It's a clever idea that could

Qil drain box soaks up full five quarts.

help eliminate those most dastard-
Iy of acts, pouring used crankcase
oil into storm drains or burving it.
NAPA Filters, Gard Corp., Box
1892, Gastonia, N.C. 2B052.—B.H.

No-spill fill

Gun-type oil dispenser does a neat job.

Load a can, pull the trigger and
one guart of clean oil flows like
honey over your rocker arms, You
can almost shoot from the hip with
this gun-type oil dispenser. The
Model 85 Marksman shown is $3.34
retail; a second type at $4.10 has
a flex tube for transmission fills.
J-Mark, Ine., 800 Kasota Ave,, Min-
neapolis, Minn. 56414.—B.H.

Qil by the gallon
Do-it-yourself oil changing is sub-
ject enough for a complete story. In
fact, it was: See World’s Biggest Oil
Leak, page 30, Sept. 'T6. Each of us
has his own preferred method of
changing oil,
some as crude as
using old paint
cans to catch the
stuff. Another
way is to buy oil
in gallon contain-
ers, then use the
emptied contain- ‘ ;
er to discard the g
dirty oil or to car-

ry it to a waste
collection center.

K-
5, ;
For those who

like the gallon- o, W\ oonong is

jug idea, Valvo- nou'sor valvoline
line has intro-

duced (east of the Rockies) its All-
Climate HD in gallons. Instrue-
tions on the container help novice
oil changers and a self-locking cap
prevents spills. List is $4.95 but
you can find it cheaper. Valvoline
0il Co., Ashland, Ky. 41101.—B.H.

o
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Bench for pickups

If you really want to take advan-
tage of vour pickup’s versatility,
you have to be familiar with the
many truck options that are pop-
ping up. This Sportaman’s Bench is
one way to get more fun and prac-
tical usage from your pickup. It
folds dowh for sitting and sleeping
and folds up to serve as a pair of
handsome, hardwood-and-steel

side racks. It will fit most Detroit
pickups and a pair of the benches
costs $170 for the six-foot size and
%200 for the eight-footers, Stephan
Wood Products, Inc., 605 Huron,
Box 668, Grayling, Mich. 49738.—
B.H.

Benches fold up and become side racks.
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FORD PINTO.
NEW DESIGN FOR °79.

COmpare Pinto: it may
small car buy Iin Amenca ioday

A NEW DESIGN PINTO.
®into for '79 has a new design. New
up front, new in back, new inside.
ith more standard features than last
sar—if's a complete small car.
PINTO VALUE PRICED,
ompare Pinto's low sticker price lo
other comparably equipped cars.
You may be in for o surprise.
PINTO RUNABOUT IS:
$1,968 LESS
than Toyota Corolla Litback
$997 LESS
thon Datsun 210 Hatchback
$642 LESS
than Honda Civiec CVCC 3-Door
$531 LESS
than Omni/Horizon Hatchbock
$366 LESS
thon Monzo 2+2 Hotchbock

omparison of sticker prices of comparably
equipped modals excluding destination
chorges which moy affect comparison in
DEOITHE ONes.

PINTO STICKER PRICE $3,787.

The Pinto Runabout, shown below, is
sticker-priced at $3,787 (including
oplional white sidewalls), excluding
title, taxes and destination charges.

Steel-Belted Radials « AM Radio
[(may be deleted for credit) « Tinted
Glass « Protective Bodyside Molding
« Full Wheel Covers - Rear Window
Defroster « Front Bucket Seats
« Deluxe Bumper Group « 2.3 Lilre
Overhead Cam Engine - 4-Speed
Manual Transmission « Rack and
Pinion Steering « Front Stabilizer Bar.

32 MPG HWY., 22 MPG CITY
EPA estimates with 2.3 litre engine
and 4-speed manual fransmission.
Your actual mileage may vary, de-
pending on how and where you
drive, your car's condition and op-
tional equipment.

REDESIGMED FUEL SYSTEM.
Of course, all 79 model Pintos, like
the '77s and '78s before it, have
redesigned fuel system features,
including a longer filler pipe, plus
a gas fank shield.

OVER 2%2 MILLION
PINTOS SOLD
SINCE ITS INTRODUCTION.

FORD PINTO
FORD DIVISION




Master new skKills.
Develop hew potentlal

The NTS
Project-Method of
learning at home
has been in effect
for over half a

The equipment you build and keep makes it all
happen in home study, and NTS offers some
of the finest available. Your NTS Project-
Method courses include much the same
equipment you'll meet in the field and use on
the job. And your lesson materials and
manuals are geared to help you train more
effectively You gain new skills — acquire first
hand experience with tools and test
instruments.

ELECTRONICS DIVISION: Courses include
exciting new digital test equipment, NTS/
HEATH digital stereo receiver. and other
advanced equipment. Color TV courses
feature the NTS/HEATH GR 2001 com-
puterized Color TV (25" Diagonal) with

varactor diode tuning and digital read-out.
Computer courses now include the NTS/
HEATH computer with 4K memory, Interface,
and Video Terminal.

MECHANICS DIVISION: Learn engine
diagnostics, motor overhaul, transmissions,
automotive maintenance. Courses include 9 in.
solid-state automotive oscilloscope, testers,
tools, mechanic's steel tool box, & more.

AIR CONDITIONING, REFRIGERATION/
HEATING DIVISION: Learn servicing of
commercial, industrial and residential heating
and cooling equipment. Courses include
hermetic analyzer, leak detector, charging
testing-purging manifold set, tools and more.



Train at home on advanced equipment
from NTS...the first name in home study.

S aouelddy

9JIA L0

Simulated TV Receplon

HOME APPLIANCES DIVISION: Courses
cover repair and maintenance of washers,
dryers, ranges, smaller appliances. Equipment
includes NTS Circuit-Trainer and professional
multimeter.

NTS TUITION is reasonably priced, and sev-
eral plans are available. Complete information
on all courses is clearly described in our cata-
logs where lesson units and equipment are
shown in detail. Send card today or write for
the FREE catalog in the field of your choice.

NATIONAL GE% SCHOOLS

TECHNICAL-TRADE TRAINING SINCE 1905

Resident and Home-Siudy Schools
4000 So. Figuerca S1., Los Angeles, Calif 90037

NO OBLIGATION.
NO SALESMAN WILL CALL.
APPROVED FOR VETERAN TRAINING.
U N N N B S B

NATIONAL TECHNICAL SCHODLS j
4000 South Figueron St,, Los Angeles, Calll, S0037 Lapt, 10D I

Pleass send FREE Color Calalog and Sample Lesson.

| Electronics Divislon
I Mechanlcs Divislon I
Ajir Conditioning/Refrigeration/Heating Division
1 Home Appliances Division
I MAME I
I ADDRESS I
APT. 2 AGE
I CITY I
STATE ZIP
[] Check if interasted in G.1. Bill information.

] Check if interested OMNLY in classroom training in Los Angelas.

(Tl L LT T
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uch attention has been paid of

late to single-lens-reflex cam-
eras. But new eameras of all kinds
have been introduced lately, partic-
ularly snapshot cameras, PM picked
11, most of which feature automatic
exposure control and built-in flash,
and put them to practical tests. We
looked at three basic types: 35-mm,
instant and 110 format.

35-mm—Dbest of the bunch

The three 36-mm cameras were
the most impressive tested. Each
had unigue features, and took good
pictures.

B Konica C35AF ($273): The AF
stands for Autofocus, a system
we've already told you about (see
First Auwtomatic-Focus Comera,
page 66, Dec. "77). It's not a perfect
system, for in some situations it can
be fooled into focusing on the wrong
part of a picture, and it can't be
overridden for manual control, But
for most snapshots it worked well
and was well received by PM staff-
ers who tested it. The AF comes with
a 38-mm /2.8 lens.

B Vivitar 35EM (£170): This amall
(4.2 x 2.7 x 1.4 in.), compact item has
a 35-mm /2.8 lens that retracts into

Three 35-mm cameras (left to right): The Canon A35F has a protected pop-up flash
self-timer. The Vivitar 35EM folds flat for true pocketability, while automatic focusing

snapshot
_, cameras

Automatic exposure, built-in flash
and automatic focus highlight this
crop of pocketables and instants.

its body. The fold-flat feature makes
it eminently pocketable and pro-
tects the lens without the worry of
losing or forgetting to remove a lens
cap. It has no built-in flash, but does
have a hot shoe. One gripe: Focusing
is largely gpuesswork. The lens is
marked, but you must measure or
estimate the subject distance, and
you ean't foeus while looking
through the viewfinder. Also, the
aperture ring on the lens was easy
to confuse with the focusing ring.
B Canon A35F ($189): Sure, there
are plenty of 35-mm cameras with
autoexposure, rangefinder focusing
and pop-up flash. But when Canon's
flash is popped back down, it disap-
pears into the body for protection.
Additional features include a self-
timer (g0 you can appear in your own
pictures) and a special film-loading
arrangement, so that the film winds
directly to the first frame. A built-in
gafeguard prevents the shutter
from working if the subject is
beyond flash range. Problemsa? The
ASA dial on the 40-mm {/2.8 lens was
diffieult to adjust.

Instant cameras
None of the instant cameras is

one of the top features of the Konlca C3SAF. All three did well in a test.
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by Tom Sahagian

completely new. You'll have to
decide if the convenience of instant
snapshots is worth having a rela-
tively bulky camera in addition to
somewhat unfaithful color repro-
duction.

B Polaroid SX-70 Sonar One Step
($250): Identical to the 8X-70, except
for its autofocus feature (see Pola-
roid's Sonar-Focus Camera, page 85,
July '"78), the camera is a technologi-
cal marvel. But, it is a bit awkward
to hold, and the viewfinder makes
framing the shot difficult. It's also
easy to have your hands in the way
of the picture as it emerges,

A focus preview allows you to
check the foeus in advance to make
sure the autofocus unit isn't fooled.
Although we used FlashBars, there
will be separate flash units for both
Sonar models by the time you read
this.

B Polaroid Pronto Sonar One Step
($100): It uses the same autofocus
unit as the SX-70, but we had some
problems with incorrect focus on
this camera, possibly because it has
no focus preview. Both Sonars have
manual focus, by the way, The Pron-
to's exposure meter seemed less
accurate than that of the SX-70,
although the camera itself was
easier to use,

® Kodak Colorburst 300 ($75): The
motorized 300 iz similar to the
others in the Colorburst series, with
the addition of built-in flash. It's a
little easier to use than the Polaroid
cameras, and the flash iz conve-
nient, But the “zooming circle"
focusing device drew eriticiam from
all who tried it. The idea is to adjust
a cirele of variable size in the view-

i finder until the subject’s face is just
g Within the circle, It's imprecise and

(Please lurn to page 32)
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ASSEMBLE
YOUR OWN

SAILBOAT

send 51.00 for brochure and Information to

GLASSLINE PRODUCTS, INC.

183085 MINNETONKA BLYD , DEEPHAVEN, MN 55381
NAME AGE
ADDRESS

CITY

STATE

PHOMNE

HOME

e
"j '“:a}&?nac

IT BENDS! IT CUTS! IT STRAIGHTENS! I

B
I WIREFORMER is a simple, precision made,
l vise-held tool of innumerable uses. Make
your own peg board hooks, clamps, han-
l dies, braces, brackets, etc.—any shape
you want, Forms an eye of 3-16" inside
I diameter (just right for any nail, screw, or
balt up to that size). Even uses coat hanger
wire, No pliers needed. WIREFORMER
I works with the pressure of one finger.
Straightens wire if you make a mistake.
l Cuts wire where you want it. Forms any
angle, arc or circle. Bends right and left.
I Tool is case hardened, plated with plastic
handle. Fits in pocket, Complete instruc-
I tions, illustrated brochure showing many
things to make.

SOLD ONLY BY MAIL MONEY BACK GUAR-

ANTEE. Eight dollar bills will get you one,

or send check or money order for just $7.98
We pay postage and handling charges.

I VINKEMULDER TOOL CO., Dept. PM-18 I

1058 San luan 5.E.  Gramd Rapids, Mich $3508
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Atrio of instant cameras: The Kodak Colorburst 300 is flanked by two Polaroids. Motorized
Colorburst features buiit-in flash. SX-70 Sonar One Step (left) and Pronto Sonar One Step
have automatic focusing. SX-70 also has a focusing preview.

11 NEW SNAPSHOT CAMERAS

(Continued from page 30)

doesn't work with a young person,
pet or inanimate object.

110 cameras

We tested four new ones (five,
counting U-Build, page 36) against
an established model, the Minox
1108 (about $210 with add-on flash),
for comparison. All accepted the
new 400 ASA color film cartridges,
and had built-in flash.
B Vivitar 742XL ($190): A camera
with a solid feel, it has rangefinder
focusing and a fast /1.9 lens. A slid-
ing cover/shutter interlock protects
the lens and prevents accidental
tripping of the shutter, The shutter
release is fairly smooth, but the
viewfinder's bluish tint reduces
brightness. The autoexposure sys-
tem ranges from 1/800 to 5 seconds
and /1.9 to £/16.
B Kodak Ektramax (890): Like the
742, it has an /1.9 lens and focusing
capability., There’s a distance read-
out on the camera top, but five
symbols in the viewfinder there
correspond to different distances. 1

found myself constantly looking up
tocheck the distance scale. The cam-
era has four settings: bright light,
dark shade, low light and flash. A
sliding cover/shutter interlock pro-
tects the lens and viewfinder.

B Vivitar 700 ($55): It has a better-
feeling shutter than its more expen-
sive cougin and both Kodaks, and a
slightly faster fixed-focus /1.7 lens.
It lacked a lens cover. When using
flash with 400 ASA film, a button
must be slid over and held in place
during the shot.

B Kodak Ektralite 10 (§40): A sliding
cover/shutter interlock protects the
lens and viewfinder, but the shutter
felt sticky and the camera did not
seem as well made as some. The
fixed-focus lens is /8.

Photo results

We shot a 20-frame 110 cartridge
of 400 ASA color film with each
camera in a variety of indoor and
outdoor situations. All the photos
came out pretty well; surprisingly,
there was little to choose among
them. Flash results, generally good,
were best with the Minox. P

(For & build-it-yoursell camera, see page 36)

Tower of pocket
power, from top:
Minox 1105 with
F110 flash (used
for comparison);
Kodak Ektramax;
Vivitar T42XL; Vivi-
tar 700: Kodak Ek-
tralite 10. All four
tested models in-
clude built-in flash
and accept 400
ASA color film car-

expo-
sure system, while
the 742XL's is elec-
tronic; both feature
rangefinder focus-
ing. Ektralite 10
and 700 are fixed
focus.




Four Radials

100

mosl compacts and subcompacts.
Plus $7.36 Federal Excise Tax.
Fiits 13-inch rim. You save $23.

$

most mid-size cars.
Plus $9.44 to $10.60 Federal Excise Tax.
Fits 14-inch rim. You save $9 to $37.

$

most full-size cars.
Plus $11.00 to $11.76 Federal Excise Tax.
Fits 15-inch rim. You save $7 to $23.

RETAIL OFFER FROM DEC. 24 to JAN. 20.

Sears Guardsman

At these price
they'll be going

i

Feel the difference as you drive. Radial construction means
less tread sguirm for improved gas mileage plus better
steering and handling than with bias ply or bias belted tires.
You get two fiber glass belts for strength and a
wrap-around tread design to really grab hold of the road.
Sears Guardsman Radials.
Get 'em while they last.

Prices and dates may vary in Alaska and Hawaii. Tire and Auto Centers
Whitewalls extra.
“Stralght Talk, Good Values
and Satisfaction."

() Sears, Aoebuck and Co., 1978
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Here's an exciting now selection of brand-new hits and old
favorites from avery flald of music_ . .ower 180in all to choose
from! To recenve as many as 13 of the tapes or rmnrdazuu
want now, just mail the application togather with chec
money order for $1.86 (that's $1.00 for your first 13 saelec-
tions, pius B&E for shipping and handling )

Ewvery four weeks (13 times a year) you'll receive the Club's
music magazine., which describes the Selection of the
Month for each musical interest.. plus hundreds of alter-
nates from every field of music. In addition, up to six times a
year you may receive offers of Special Selections, usually at
a discount off regular Club prices. (And you'll also have an
opportunity o examine the Club's comprehensive annual—
"The Year In Music” We'll notity you when it's ready, and if
you wish to receive it, do nothing — it will be shipped auto-
matically for 15-day free trial, with no obligation to buy. )

If you wish to receive the Selection of the Month or the
Special Selection, you nead do nothing — it will be shippad
automatically. If you prefer an alternate selection, or none at
all, simply fill in the response card always provided and mail
it by the date specified

You will always have at least 10 days in which to make your
decision, if you ever receive any Selection without having
had at least 10 days in which to decide, you may return it at
our expense, for full credit

The tapes and records you order will ba mailed and billed
at regular Club prices, which currently are $7.98 or $8.08—
plus shipping and handling. (Multiple unit sets and Double
Selections may be somewhat higher.)

After completing your enroliment agreement (by buying 9
selections within 3 years). you may cancal membership at
any time. If you decide to continue, you'll be aligible for cur
genarous maney-saving bonus plan.

What's more, if you are not satisfied for gny reason, just
return your introductory shipmant within 10 days for a
prompt and full refund, Your mambearship will be cancelled
and you will owe nathing. So you risk absalutely nothing by
filling i and mailing the appllcation today!
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#MNOTE: all multi-unit sets and certain single albums
have bwo numbsers, and count as two selections—so
please be sure to write in both numbers.

i I:OLUMBM nEmnn lu TAPE C! ELUB 'I'IruH.luu-, Ind. 47811 | |

| am enclosing check or money order for 51,88 (which includes
51.00for my 13 selections, plus or shipping and m:linm
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i Please accept my membearship application undar the terms l
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’ Puwerful Pump ,
s Easily Blows Up $
- Tires and Toys :

Muw anyone can easdy inflate auto tires n

' minutes. And toys. rafts, bike tires, ar mal- '

treases, with tip-toa action. This lough, com-
' pact poriable pump has a highly wisible
prassure gauge up 1o 100 pounds per Squang
‘ inch. For safely’s sake, carry one in your car
trunk. Keap one at home, too, tor easy toy
. milaton, Much easier than hand-
pumping’
' 30 DAY MONEY-BACK GLARANTEE

& Copynghd 1978,
' U.5. General Supply Corp
-

U S. General Supply Corp , Dept. FA-33

100 General Place, Jaricho, New York 11753
Plaase rush fool pumips & $12 95 aach, plus
£1.580 shipping and handiing, (523.85 for wo, plus
$2 580 shipping and handikng). Also send FREE 136
page bargain-price ool cala

| anclose § fosr ool pumps

Or charge my credit card: 2 Masier Charge O

[}
[]
]
1
]
1
1 Visa
: Card Numbar

]

]

]

1

]

]

L

Exp. Date
Hame
Address
City "
State Zip

B o o v e -]
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Ihsdl, Dl
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HEY MACHINE
locksy, picks,
tools aupplind

'||1|h. Eoufsa,

g

You'll EARN MORE, LIVE BETTER
Than Ever Before in Your Life

You'll enjoy your work s a l.ucksmith
hecuuse 1t is made fas cinaling than W
hobby —=aml kighly posd besidex] You'll
go on enjoying the Tuscimating work,
pear afler year, in good Gimes or bad
L:a.u:z yeu'll htﬁl:fd rnur? in d:ﬂnﬂ in
an Evergrowing wifering
joba, big gmﬂ.u as yuuruwnwl '-'P
more could you ask

Train ol Home — Earn I'.IIH 4% Right dway!
All this can be yowrs FAST regardlew
of age, educution, minor physical hands-
caps. Job enjoyment and carnings begin
AT ONCE as you gquickly. easily bearn
10 CASH I on all kinds of boc ksmithin
jobe, All keys, loc ks, puns, picks, speci
tools and equipment come with Lhe

coirse at no extra charge. Licemsed

3 experis guide you 10 suCCess,

Miwstraled Boak, Sample Leszen Pages FREE
Locksmithing lnstituie graduates now
earning. enjoying life more everywhere.
You, can, too. Coupon bnn;.!- ““Im.!'
facts from the school hcensed by M. ).
Stale Depariment of Ed, Accredited
Member, Mall. Home Study Council.
Approved for Veterans Training.

LOCKSMITHING INSTITUTE

Diw. Technical Home Study Schools

Addrase

«—— | Dept. | 11 1-008 Little Falls, N. J. 07424

LOCESMITHING INSTITUTE, Dapt, 1100-018 _i
Diw. Technical Home Study Scheols
Little Fally, New Jersey 07424
Piease send FREE illustrated beoklet,
funities in Locksmithing,"
pages. | understand there is ne obligation and no
salesman will call,

Est. 1548

“Your Oppar.
plus sample lesson

{Pieasa Print)

City/State/Tip...

|__ O Ehack h|r| -I E|I[I.|‘ lur '\I'it":n Tr||n|n| ......._.'

ﬂu'llll &ull: Conerele

Paneling Drywall

Fﬂmltdmll

WhaIMuxBond joins together,
Ielnoﬂmgputcﬂmder

Max Bond panel and construction adhesive. The multi-purpose
adhesive for multi-talented people. Grabs fast, sets up quick.
holds tight. cleans up easily. Wherever building supplies are sold.

HB FULLER COMPaNYyY

Consumer Produets Division, M5 South Hicks Road. Palatine. [lnois G067
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Here's a camera you
can build yourself

The U-Build 110 pocket camera is a kit
designed for children, although it
should not be considered a toy.

Assembly details are clearly out-
linad in seven steps, with accompany-
ing illustrations. However, in Step 2,
the builder is told to “squeeze a small
amount of cement along edges of the
shield,” a metal plate which tops the
shutter housing, “and glue into place.”
This builder searched the kit in vain for
glue, then used Duco cement and a
thin stick.

The complete assembly took about
two hours. While the kit is designed for
children, there are a few tricky
moments when anything less than
good manual dexterity and a lot of
patience could result in a broken
spring on the film advance wheel, lost
screws, or a scratched or dusty view-
finder lens.

The camera has a fixed shutter
speed of 1/60 second and a 29-mm
111 fixed focus lens. Ordinary color
film outdoors on a clear day or 400
ASA film indoors should produce
decent snapshots.

One word of caution: In case the
camera must be disassembled, it is
not advisable to use glue on the hous-
ing screws to compensate for an
unsteady hand, as suggested in the
"Helpful Hints” in the instructions.

U-Build lens is fixed focus, 28-mm {/11.

Again, a patient adult can compensate
for any child's lack of dexterity.

A test roll of film produced some
unsharp photos and some unexposed
frames, but for $14.50 it's unreason-
able to expect super results, The kit
is available from Ehrenreich Photo-
Optical Industries, Special Markets
Div., 7550 North Oak Park Ave., Niles,
lll. 60648.—Patricia A. Murphy




TILLER USERS!

Just ONE HAND!

The wonderfully different and better idea in Tillers!

The TROY-BILT® is so
easy to handle, you guide it
with Just ONE HAND!

* Has its revolving tines in the REAR instead of
the FRONT!

» Has POWER DRIVEN WHEELS!
* You leave NO footprints nor wheelmarks!

« Now has 4-SPEEDS! “Whisper Quiet” Power *

Reversel

» The TROY-BILT® is built by the builders of the
original famous ROTOTILLERS, which intro-
duced rear-end tillage over 45 years ago. This
latest and greatest of them all is now, more
than ever, the favorite coast to coast with home
gardeners, growers, nurserymen, tiller renters,
landscape gardeners!

» Several models, including ELECTRIC START-
ING!

* Does NOT tangle near as much as ordinary
Tillers!

* |t chops garden residues, weeds, green manure
crops, old mulch, any kind of organic matter
right into your garden soil without unbearable
tangling!

* |t turns your whole garden into one big fabu-
lously fertile “compost pile''!

o Does NOT require great strength ... older
people, ladies, too, operate it easily. We have
many delighted owners in their 70’s, 80's, even
90’s who tell us they would have given up gar-
dening if they did not have our Tillers!

e |nstant depth control! Hood encloses tines for
safety and for close cultivating!

* Furrowing, snow removal and other attach-
ments available!

* Automotive-type engineering — precision
gears, tapered roller bearings, no chains to
stretch, wear or work loose!

& Sold direct to keep prices down — would have
to be at least $125 higher if sold ordinary ways!

* Comeswith our famous no-time limit promise toyou!
» Will GREATLY increase your gardening joy!

©1878 Garden Way Manulacturing Co., Ing.

e

Why, for heaven'’s sake,
T v suffer any longer with the
[ FRONT-END type of tiller

T 3 shown al left—the type with
the revolving blades in
FRONT and NO POWER to
the wheels — the type that
shakes the living daylights
out of you — the type that
leaves Wheelmarks and Foot-
prints in the nice smooth
soil you have just tilled or
cultivated ?

S0, PLEASE don't buy any other Tiller — don't
put up any longer with the Tiller you now have!
Mail the coupon NOW for complete details,
prices, OFF-SEASON SAVINGS for this wonder-
fully different and better idea in Tillers — The
TROY-BILT* Roto Tiller-Power Composter!

TROY-BILT® Roto Tiller-Power Composters
102nd Street & Ninth Avenue
Troy, New York 12180

CLIP AND MAIL THIS COUPON TODAY

TROY-BILT® Roto Tiller-Power Composters
Dept. sote

102nd St. & 9th Ave., Troy, N.Y. 12180

Please send me the whole wonderful story of your

Tillers, with and without electric starting, including
prices, OFF-SEASOMN SAVINGS now in effect.

O Mr.
0 Mrs.
0 Ms..

Address___
Box =

City —

Siate Zip
. & 8§ § ____§_ _




PM WORKBENCH
PV EXAMINES PRODUCTS & SERVICES

Useful information

Do you know how to properly care
for and maintain your home's
domestic water-heating system?
For 50 cents postpaid, the Hydron-
ics Institute, Box 262, Berkeley
Heights, N.J. 07922, offers an infor-
mative eight-page pamphlet, I'n-
gtructions for Care of Residential
Hydronic Systems. Topies covered
include a basic description of
steam and hot-water systems,
what to check before calling a
serviceman, gas and oil firing
instructions, conservation tips and
how to elose down your system.

Latex contact adhesive

Latex base makes clean-up easy.

Lokweld 700 is a superstrong latex
contact adhesive that's nonflam-
mable, nontoxic and freeze-thaw
stable. It bonds laminated plastic,
plywood, wallboard, wood veneer,
rubber, paper, leather and particle
board in 25 to 45 minutes, depend-
ing on the temperature and humid-
ity. You ean clean it off with water,
One gallon sells for about $14 at
home centers and hardware stores,
From Ralph Wilson Plasties Co.,
600 General Bruce Drive, Temple,
Tex. 76501.—D.0,

Saw setting tool

With the appearance of the Hard
88-7, you can now purchase one
tool to set most of the handsaws in
your shop. Instead of a flat anvil,
this unit features a rotary anvil
with a graduated bevel, so that you
can set any blade up to a 16-gauge
thickness with 4 to 12 teeth per

AR R i --"E

Center tooth over
the anvil and

" squeeze handle.
Plunger drives
forward, setting

tooth precisely.

inch. Sold at hardware and home
centers, or for $8.34 postpaid from
Great Neck Saw Manufacturing
Inc., 165 East Second St., Mineola,
N.Y. 11501.

Versatile nylon nuts

Homecraft's nylon, self-locking
“Super Nuts" will fit any type of
screw—wood, machine, sheet met-
al or metric. Rustproof and electri-
cally insulating, they come in four
sizes—4 in., No. 10, No. B and No.
f—or in an assortment pack. Since
nylon has an elastic memory, nuts
will maintain their grip in-
definitely and can be reused many
times without loss of torque. List
price is 69 cents per pack at hard-

SR APMOBUCEN CO e o Caaty & Clae = how Fochels & @ 8

Color-coding indicates four sizes.

ware stores and home centers.
From Homecraft Div., Gries Repro-
ducer Co., 400 Beechwmd Ave,,
New Rochelle, N.Y. 10802.—D.0.

Useful box fan

44
Finger guard, cord set are accessories.

The quiet, single-speed Dayton
Box Fan is ideal around home or
shop when you want moving air,
but no stiff breeze. It can also cool
electronic instruments; $21 to $24
at housewares stores. W.E. Gran-
ger Inc.,, b959 West Howard St
Chicago, I1l. 60648.—H.W.

Flush cutting saw blade

Blade cuts ahead of the saw shoe.

You can cut directly up to a wall or
other obstruction with this FL7
Flush blade. Installed in a sabre
saw, it actually cuts ahead of the
saw, It's handy for electrical wir-
ing work, as it cuts holes in floors
and ceilings flush with a wall. It
also helps to make countertop
cutouts where you must cut direct-
ly up to the back splash. One blade
gells for $1.05. G.W. Griffin Co.,
Franklin, N.H. 03235.—H.W./P.A.

If you've come across & new product with some
special fealures, ket us know about I Write fo
PM Workbench, Popular Mechanics, 224 Wast
57th 5t, New York, N.Y. 10079,
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Warning: The Surgeon General Has Determined M
That Cigarette Smoking Is Dangerous toYour Health, |3
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IMPORTSCMOTORSPORTS

A golden anniversary for the Bee-
tle convertible was just not meant
to be. Before 1982 rolls around
(which would mark 50 years since
the Porsche Type 32, forerunner of
the Beetle, made its appearance),
the familiar shape will surely
surrender to an improved succes-
sor—a convertible version of the
Rabbit.

The Karmann coachbuilders in
Osnabriick, Germany, are well
along with a folding top for the
Rabbit (it's Karmann craftsmen
who've been lovingly shaping Bee-
tle convertibles and, more recent-
ly, the Scirocco sport coupe). The
Rabbit convertible, or Targa, as it
may be called, is designed with a
roll bar for top support and safety
in the event of a rollover. You can
bet the soft top will be as good or
better than the one on the Beetle—
perfectly stitched, insulated and
easy to put up and down by hand.
The time has come for the Targa;
The Beetle convertible is a most
charming little machine, but a dog
to drive compared to the Rabbit.

Readin’, ritin' and racin’

You've probably heard of another
respected automaker that makes
small cars—very small cars: Auro-
ra is a name we old modelmakers
know well, but their road racers go
back “only” 18 years. Aurora's
latest line includes AFX Super G-
Plus HO-scale racers, Super Mag-

A.l's car s an Aurora Super G-Plus.

Rabbit Targa will replace
the Beetle convertible before too long.

na-Traction cars, the Magna-Son-
ics and more,

The Super Gs, like A. J. Foyt's
Indy car shown here, are especially
fascinating to the enthusiast who
appreciates technical excellence.
The little screamers have in-line,
high-revving engines, brass arma-
ture bearings and unique magnets.

Aurora has become a generous
patron of full-scale Grand Prix

Racing lingo is In a new book for kids.

racing with its sponsorship pro-
grams that began last year. This
vear its prize fund will top $250,000
on the 12-race, international GP
cireuit. Watch for Aurora April 6-8

at the Long Beach GP, where
they'll be holding competitions on
seale model tracks.

PM's exciting full-color feature
about the Long Beach Grand Prix
becoming the U.8.'s second GP
{we're the only country with more
than one GP race on the calendar)
appeared in March '76 (page 80).
Ross R. Olney, who did that story
for us, has just published another
book that'll really *“ecut in the
boost" on your kids' vocabularies.
The Ilustrated Auto Raecing Die-
tionary for Young People is §5.89
from Harvey House Publishers, 20
Waterside Plaza, New York, N.Y.
10010,

Servicing Jetronic systems

If you own an Audi, BMW, Mer-
cedes, Opel, Porsche, Renault,
Saab, VW or Volvo with a gasoline
fuel-injection system, you are
probably well aware that the name
on it is Boach. The Robert Bosch D-
Jetronie system was introduced in
1967 and the L and K-Jetronic
systems :t:oliowed in 1973.

Service manuals for
Baosch Jetronic fusl
injection systams are
in loose-laal binders.

If you read PM's how-it-works
story about fuel injection (page 97,
Nov. "TB), yvou know the theory
behind the various approaches to
f.i., as well as some service and
troubleshooting tips.

If you want to know even more
about vour Bosch system, howev-
er, the $45, two-volume factory
service manual is a must. To obtain
a pamphlet with ordering informa-
tion, write Robert Bosch Corp.,
Dept. S/AMA, 2800 South 26th
Ave., Broadview, [1l. 80153, and ask
for literature No. 222104.

Comin' down the pike
Later this year you should be spot-
ting some new cars in your neigh-
borhood. Here's what's cooking:
® A new Audi Fox that'll look a lot
more like the 5000,
m A diesel-engined Volvo,
m A VB-powered Triumph TRT,
which will then be called—you
guessed it—the TRB. A ragtop
version of the TRT is also in the
works.
®m A turbocharged version of the
Porsche 524,

We'll have more about these cars
as the year speeds on. ™
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7excitingnew 4
electronic
products

by Neil Shapiro

B Ever wonder what your pulse might be? Just get a grip on the Insta-Pulse from

Biosig Inc., Box 651, NDG, Montreal, Que. You can pick it up for $150.

B Open sesame—or whatever your door
is named—with this pushbution key from
SenDEC, 54 West Ave., Fairport, N.Y.
14450. Priced at §119, the key may be pro-
grammed with any four-digit number se-
quence. If a wrong sequence is entered, a
separate two-digit code must be keyed in
before the nex! try. Tampering with the
unit's case also Iriggers the alarm.

E Canon's Communicator allows the
handicapped to communicate. Only 11
ounces, it prinls messages on paper lape
at a speed of 10 characters per second.
it retails for $550 and is available from
Telesensory Systems, 3408 Hillview Ave.,
Palo Alto, Calif. 94304.

TR LA G R R

B This walkie-
talkie-styled Travel
Phone works over
the mobile tele-
phone network.
You may dial a
number, or push a
button to enter
one of three previously stored in mem-
ory. Each time that you make a call,
a ceniral computer keeps track of your
hand-held phone bill. Incoming calls
are noted with a beep. Relails at $3895.
It's made by Travel Elecironics Inter-
national, 17291 Skylark Bivd., Irvine,
Calif. 92714.

B A swinger—in the game of goli—
can now time hiz approach with the
GT100 Swingtimer. This device pro-
vides a digital readout on the speed of
the club as it sirikes the ball. One func-
tion of speed is distance, so using the
Swingtimer during practice sessions
might improve your game. Retails at
about $72. Write to G.T. Goll Products,
Box 370847, Miami, Fla. 33137.
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B Sinar's new digital shutter, for manu-
facturer's large-format cameras, provides
exact quartz crystal exposure timing un-
der microprocessor control, The LED read-
out allows second-by-second timing for
longer exposures; also displays aperture
seltings. This unit is available for $21386.
Wrile to Unitron Instruments Inc., 101
f;;'?;wurl Park Wesl, Woodbury, MN.Y,

B Pioneer's CT-F300 cassetle deck ($500)
offers a microprocessor-controlled digital
tape counter, along with memory repeat fune-
tions. Set the memory to replay any selection
on a lape and then to repeat it automatically.
From U.S. Pioneer Electronics Corp., 85 Ox-
ford Dr., Moonachie, N.J. 07074,




THE REMARKABLE THING ABOUT THIS BIG SCREEN
TELEVISION IS ITS GE VIR COLOR SYSTEM.

In 1977 General Electric wonan Emmy for  happens an incredible sixty times a second.
being the first 1o use the broadcaster’s VIR The Widescreen 1000 is a super-size
color signal in home television. This year, we TV with a picture three times as big as a 25"
bring you a revolutionary new big picture tel- diagonal console. With all the advanced
evision with the incredible VIR color system engineering found in GE sets. Including
built into it. We call it Widescreen 1000. electronic tuning and the “chairside

Like every GE VIR set, computer-like convenience’of random access remote
circuitry uses the broadcaster’s VIR sig- control.
nal on many programs to automatically Call toll-free 800-447-4700 [in 111
adjust flesh tones, background colors, 800-322-4400] to find out where you
blue skies and green grass. Giving @' i can see the Widescreen 1000 and other
vou vivid lifelike colors. And all of this VIT' | GE VIR color TVsets.

VIR

BROADCAST CONTROLLED COLOR

I

=
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is is GE Performance Television.
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Jamboree.

Whether you want a weekend in the
mountains —or two weeks cross-country —

Jamboree is just the way to go.

For 1979 there are many Jamboree

models to choose from. Each with lots
of new interior and exterior features,
Each at a very affordable price.

Wherever you take your Jamboree,

you're traveling with lots of space
and lots of solid value.

See your Jamboree
Dealer soon.

oo~
Jamboree

The World's Largest Manufacturer of Recrestional Vehicles  Dept L19 | PO, Box 7638, Riverside, CA 92523

For infarmation write: Fleetwood-Jambones

HINTS

WHAT'S HE DOING!

Making a Concrete
Flower Pot! ...and

SO CAN YOuU!

Make and sell your own S
Ornamental Concrete items. =
Rush $5.00 for Book
about Aluminum Moelds
with prices and production frade secrets
direct from world's largest mnld manufacturer.
Owver 350 designs to select from.

Send $5.00 R
Today To 2= P. 0. BOX A93 - HICKORY, N. C. 28601
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COLLEGE DEGREES

FOR WORK AND LIFE EXPERIENCES

¥ou may be closer to earning your BA, MA_ ar Ph. 0
than you reahze. Receive credil for work experience
military service, semanars. comgpany training, Trade
and Technical schools, travel, independent study and
previous academic training. Programs can be com-
pleted from home or oifice and there is no classroom
anendance required. For FREE informabion call or
wiite

American International University
150 S. Los Robles Ave., Dept PM/BC
Pasadena, CA 91101
(213) 796-9071

Dry RC prints on record rack

Resin-coated (RC) enlarging pa-
pers require little washing time;
in fact, the less time they are wet,
the better. Finding a place to dry
them is sometimes difficult, but
this rack should solve the prob-
lem. Stand a record storage rack
on end as shown and place prints
between the metal separators. If
yvou find the prints tend to touch
one @another, use every other
slot.—Ken Patterson

Reduce portrait glare

Portraits of people wearing
glasses, when taken with a flash,
can be spoiled by reflections in
the lenses or frames. To avoid
this, attach a small flashlight to
the flash unit with an elastic. The
lighted bulb can be seen as a spot
of light on the glasses. Adjust the
flash or the person's head until
the light spot can't be seen
through the viewfinder; you'll
find your portrait will be glare-
free.—Russell A. Dizon




Five major power tools packaged into one unique, big-capacity unit,

Now you don’t have to spend a fortune
to enjoy a complete woodworkmg shop

Whether you're an experienced crafts-
man, a dedicated hobbyist, or a week-end
“do-it-yourselfer”, at one time or another,
you've probably dreamed of owning a
complete woodworking shop. And as
anyone who has ever tried any woodwaorking
project more complicated than nailing
together a birdhouse knows, a table saw
and maybe a couple of hand-held power
tools just can't hack it!

At a minimum, you should have—in
addition to that table saw—a top-quality
vertical drill press, a lathe, a boring machine,
and a disc sander. So equipped, the world
of the true woodworking expert, and all its
rewards, becomes your oyster!

But there are two problems. One is
space. A woodworking shop with five
separate major power tools takes up more
space than a lot of people can manage to
find in their basement or garage.

The second and larger problem is sheer
cost. Those five precision power tools,
purchased separately, have got to runyou
at least a couple of thousand dollars.

The Perfect Answer

Insurmountable problems? Not at alll
Infact, some 300,000 woodworkers have
already discovered the perfect answer-a
single, precision tool that combines all
five of the major power tools in one unit
that actually takes up less space than a
bicycle. . .and that can be yours for about
ONE-THIRD of the price of the five
separate units!

This is the world-famous Shopsmith
Mark V. Invented back in 1953, the time-
tested Mark V is the only true multi-
purpose professional tool. It's enjoying a
remarkable boom in popularity as more
and more people discover its amazing
versatility, and utter simplicity of operation,

Outperforms Individual Tools

Even if you have plenty of space and an
unlimited budget, the Shopsmith Mark V
can outperform a shop-full of individual
tools, It's unique design not only gives you
greater accuracy and more convenience-
it allows you to do things you just can't do
with other power tools,

This truly ingenious woodwarking system
combines a 10" table saw, a 12" disc
sander, a horizontal boring machine, a
164" vertical drill press, and a 34" lathe—
all powered by a rugged 13.5 amp, 110-
volt motor that develops 2 h.p. That's
more than enough power for the toughest
jobs, And an exclusive speed dial even
lets you change operating speeds without
turning off the motor,

After only a half-hour of practice, even
anovice can change over from one tool to

[yl f

any of the other four tools in Iess than 60
seconds,

With the 5-in-1 Mark V, you can perform
literally dozens of sophisticated wood-
working operations—including sawing, rab-
beting, beveling, mitering, grooving, con-
centric drilling, spindle turning, doweling,
edge sanding, and metal drilling. With
optional accessories, you can perform
more specialized operations such as mor-
tising, dadoing, shaping, routing. molding
and many others,

And the Shopsmith Mark V is so simple
to operate that even beginners can easily
build their own furniture and cabinets,
make gifts, and do money-saving home
repairs and complex remodeling projects.
The skill. . .and above all, the accuracy. . are
built into the machine,

Send Today for Free Facts

And now you can use the coupon
below to receive, by return mail, an infor-
mative free booklet, "What to Look for
When You Buy Power Tools", plus all the
facts about the Shopsmith Mark V and its
"big-job™ capabilities-and how you can
actually test-use it in your own home
without risk, for a full month.

There's no cost or obligation for this
free information. It can help even inexpe-
rienced amateurs become skilled wood-
working experts whose projects show a
professional touch. For the real craft
“buff”, it's the low cost answer to a lot of
frustrating problems.

BE] stopsmien |

Dept. 1775, 750 Canter Dv., Vandalia, OH 45377

The Mark ¥V as a 10" table saw offers a 3%" depth-of-
cul with a 48" ripping eapacity, The exclusive Speed
Dinl permiis power sawing of hardwoods,

The Mark V as a 12" disc '

rander gives you operations
not possible on other san-
ders. . like finishing edges

{F=] prllti.lw rlimllﬂli-r.lh .

The Mark ¥V as o lathe
offers exceptional capacity
with a 16%" awing for face-
plate turning. Speed Dial
allows a speed range of
TOO to 5200 rpm.

The Mark ¥ s s horizontal
boring machine permits
perfect doweling. The ex-
clusive feed stop nssures
all holes will be exactly
the same depth,

The Mark V a8 a 168%"
viertical drill press can be
wet up bo drill perfect screw
pockets. The Mark V has
an accurate depth control
dial, ready make jigs, and
the right speed for every
aperation, [ ™

1 Shopsnayitly 70715

7/

i
I Dept. 1775, 750 Center Drive, 1
| Vandalia, Ohic 45377 ]
1 Yea, please mail me your Fres Information Kit I
on the Shopsmith Mark V. | understand there s no
obligation and that no salesman will visit
I q | 1
MNamea I
[|
| Address 1
1 |
City
| i
] State Zip l
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Ape over turbos

“1 think the kids'll go ape" over
Ford's '79 turboecharged Mustang
and Capri, says Ford Motor Co. ex-
ecutive vice president William O.
Bourke in an interview with the
Detroit trade publication Ward's
Engine Update.

Maybe so, but there will be only
&0,000 available in the 'T9 model
year due to a limited supply of the
turbo unit supplied by Garrett Ai-
Research Corp. “We could sell
200,000 of them,” Bourke predicts
enthusiastically, adding that he
expects turbo availability to in-
crease signifiecantly after this
Year.

Ford intends to turbocharge oth-
er four and six-ecylinder in-line en-
gines in the future, but balks at de-
veloping turbe V6s and V8s be-
cause of added cost involved with
the supercharging of two evlinder
hanks.

GM’'s Pontiac Div., on the other
hand, is delaying plans to turbo-
charge its own 2.5-liter Four. “Why
go to a turbo Four when you can go
with a V6 or small V8 and get the
same performance?’ asks Pontiac
chief engineer Steve Malone,

Offhand, I can think of two good
reasons: For one, a turbo Four of-
fers an advantage in fuel economy
over a V6 or V8 whenever the ped-
al's not to the metal. For another,
there's a tremendous image boost
for any manufacturer of turbo-
charged cars these days, Porsche,
Saab, Buick and now Ford are
cashing in on their turbo images,
but Pontiac (whose past successful
years were built largely around its
image as a creator of exciting, tech-
nically innovative, performance-
oriented automobiles) apparently
isn't interested for now.

Here's hoping the cost-cutters at
Pontiac don’t put the kibosh on
their limited-edition turbo V8 Fire-
bird TransAm, currently planned
for next fall.

Ford sticking with in-line Six

Another interesting difference in
philosophy between Ford and GM
is that Ford apparently intends to
stick with in-line six-evlinder en-
gines for most of its products far
into the future. There is a 3.8-liter
V6 in the works for a new line of
front-drive cars due in "82, but the
in-line design is expected to remain

prevalent even beyond then—indi-
cating that Ford's standard and
mid-size cars will be conventional
front engine, rear drive.

GM, however, plans to convert
nearly all of its lines to front-wheel
drive between now and 1985, and
will go almost entirely to Fours
and V6s because their compact-
ness makes them ideal for trans-
verse front-drive cars.

European V6 for Chrysler/AMC?
Chryzler and AMC al=o will stand
by the in-line configuration for fu-
ture domestic Sixes, although both
could wind up purchasing Vés
overseas. Interestingly, one of the
world’s best V6 engines (the PRV
V6) was developed jointly by Peu-
geot and Renault of France, along
with Sweden’s Volvo.

American Motors is about to link
up with Renault in a joint manu-
facturing and marketing effort,
and Chrysler recently sold its Eu-
ropean holdings to Peugeot for a
percentage of that French compa-
ny plus a bundle of cash. o, it"s log-
ical to assume that both AMC and
Chrysler products in the future
might be powered by versions of
the European-built PRV V8.

Chrysler currently has no engine
suitable for transverse use in its
'8l front-drive compaect Volare/
Aspen replacements. AMC, too,
sooner or later, will have to jump
on the front-drive bandwagon; and
both companies’ in-line Sixes are
just too long for the space-saving
transverse front-drive layout.
Chrysler, however, could opt for
long-nosed, front-drive compacts
with its slant Six mounted north-
south like in VW's Dasher and
Audi's Fox.

DOE may mandate gasohol
The U.5. Department of Energy
(DOE) is thinking hard about a
plan to require the phasing of some
aleohol into gasoline, possibly be-
ginning just two years from now.
Studies have shown that blends
of up to 10 percent ethyl aleohol
(also known as ethanol or grain al-
ecohol) and 90 percent gasoline can
be used in most current engines
with little effect on economy or
emissions. But the DOE plan being
considered calls for very gradual
introduetion of alechol—1 percent
by 1981, 3 percent by 1985.

The idea, of course, is to save gas-
oline, which, unlike alcohol, is a
nonrenewable resource.

DOE is also stepping up research
on lowering the cost of ethanol pro-
duetion, such as distilling it in
large gquantities from waste plant
residue. While pasohol research
and experimentation are carried
on almost worldwide, it is still ex-
pected to be some time before the
gas-saving blends can be made
cost-competitive with straight gas-
oline in this country.

Turbo-injected Chevette

It's not for production just yet, of
course, and if it were, few could af-
ford it—but Chevrolet Engineer-
ing has built another exciting little
toy. It's a sexy-looking, slightly
maodified Chevette with the 1.6-1i-
ter four-eylinder engine both tur-
bocharged and fuel-injected. With
turbo courtesy of Garrett AiRe-
search (the same company that
supplies production units to Buick,
Ford and almost everyone else)
and electronie injection via a mod-
ified Cadillac system, this Chev-
ette mini-motor puts out some 100
hp—nearly 40 percent more than
the stock Four's 63 hp. A preview of
things to come?

Also from “nonracing” Chevy
comes a new 305-cu.-in.-displace-
ment aluminum engine block with
gteal eylinder sleeves, to “provide
off-highway enthusiasts a wide
variety of applications—sprint
cars, drag racers, USAC Cham-
pionship and CanAm cars, as well
as numerous off-road applications
and in competitive boating
throughout the United States.”
The new lightweight block will be
added to Chevy's already lengthy
catalog of off-highway parts and
components. ™
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Still looking for low 'tar’ with taste 2
Feel the refreshing coolness of

KADL SUPER LIGHTS

e Discover the special kind
| . of coolness that could
.  Only come from KCDL.
-3 8¢ i waas No other low tar”
eI delivers such
refreshing taste
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KINGS LONGS
America’s

most refreshing
low'tar’cigarette.

mg. tar'in both sizes

Warning: The Surgeon General Has Determined
That Cigarette Smaking Is Dangerous to Your Health.

9 mg, “1ar", 0 .8 mg. nicotine av, per cigarette by FTC method.




* Chevy Van Spﬂrt

Our tough Chevy Van earned lts strlpes.

The hard way. By showing it has the stuff.  tough bodies that have plenty of room for hauling
Whether out in the desert, up in the mountains  motorcycles, bicycles or b cargo—and ava:l
or down at the shore. Wherever. Chevy vans  able passenger seating for up to five. Che

have come through with flying colors. And what ~ Sport Striping is available on all G10 an G20
colors, what stripes. Brilliant two- ies vans. Why not test drive a
tone combinations of silver and to Chevy Van at your Chevrolet
black, camel and brown and light By de er? Get the whole Chevy Van
and dark blue. All applied to big, story. Stripes are in this year.

BRUTE FORCE




Paper chase

If waste paper products for recycling start bringing much
higher prices on the open market, a lot of us are going to
be pushing the Boy Scouts out of the way. At the mo-
ment, used corrugated boxes, in growing demand by the
country's 225 recycling mills, are a premium item among
the waste collector's wares. One California man began
collecting corrugated boxes full time, made $27,000 the
first year and had to trade his pickup in on a bigger truck.

L ~8 Y -
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Another factory worker in Los Angeles does his corrugated ol ’”’E #
scrounging in the early morning before his 8 a.m. shift, — 2
earns $50 to $60 per day for about two hours' effort. If h-.;

you want to get in on it, write the American Paper Institute, | "

Paper Stock Conservation Committee, 260 Madison Ave., T

Mew York 10016 and ask for free information on how to
recycle waste paper.

WORLD’S LARGEST KIT?

Okay, model builders. Bored with  plus trucks that adjust to differ-
the world in miniature? Take a ent gauge tracks, so they’ll fit
whack at this full-size prefab rail- whatever runs through your back
car from Budd Co. She's specially yard. Sort of plain Jane interior,
designed for easy assembly by but you do get two restrooms,
workers in developing countries, molded fiberglass seats and fluo-
so you should be able to whip rescent lighting. Comes nicely
‘er into shape over a long week- crated. This beauty can be yours
end. Nice stainless steel finish, for only $150,000.

*"Tain"t comieal

All of a sudden “lead pizenin',” that
old Dodge City euphemism for the
condition of the loser in a misunder-
standing negotiated with sidearms, is
in the air. No doubt Wyatt Earp is
resting more comfortably now, know-
ing that nylon-jacketed bullets (see
page 13) are being used for indoor
shooting ranges just to keep airborne
lead concentrations within safe levels.
The toxic effects of lead, however you
ingest it, are well known. One of the
lesser known ways to give vourself a
fast shot of unsafe lead is to use the
Sunday (color) funny papers to start
a fire in vour indoor fireplace.

The relatively high amounts of lead
use in colored inks on newsprint are
passed off as toxic fumes when the
paper is ignited. Using Sunday comics
to start a barbecue fire is even worse;
although it's outdoors where the fumes
can disperse, traces of lead can be
deposited on the foods cooked over
the fire. Black inks — regular news-
papers — do not contain lead.

"f".'”.'-':_:". =E
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THEY ALSO SERVED

It has been brought to our at-
tention that PM's comprehen-
sive article on aircraft wings
(Dec. '78 page 63) ignored one
fascinating—if not exactly cru-
cial to the advancement of pow-
ered flight — aspect of airfoil
history: We failed to mention
wing-walkers, the most spaced-
out citizens of the dare-devil

world of barnstorming. The
remedy for that oversight is
herewith — two guys, apparent-
ly unsupported by wires or har-
nesses, lampooning Wimbledon
on the upper wing of a Jenny.
We always did feel the game
had a little more decorum
when only white outfits were
permitted.

S

PM’s Whatsit

This photograph documents the first legiti-
mate contact with intelligent life from
another planetary system . . . and if you be-
lieve that, you probably spent a lot of money
on movies last year. Actually, what looks
like the Martion ombassador missing the
White House lawn by a few miles is a 14-
inch-wide, 4.5 ounce "dropsonde™ unit used
to measure barometric pressure, Contained
in the Styrofoom body is a nickel-sized pres-
sure-sensing cell developed by Bunker Ramo
Corp. Packaged with solid state radie cir-
cuitry and battery inte o device called the
Airsonde by its manufacturer, Atmospheric
Instrumentation Research, Inc., the instru-
ment is dropped from a weather research
aircraft at altitude and simply flutters dewn

like @ maple tree seed.

PM Follow-up: Galapagos ...

In PM's article on the endangered en-
demic wildlife of the Galapagos Islands
(Oct. '78, page 96), both the Hawaiian
petrel and the flightless cormorant were
singled out as highly doubtful survivors
of the 20th century, for various reasons.
Scientists at the Charles Darwin biologi-
cal research station have since advised
PM that research not available when we
went to press reveals that the Hawaiian
Petrel may be doing somewhat better
than at the time of the study we cited,
and that the flightless cormorant's
plight may also be less than dire.
Happy news, in both cases.

Readers have inquired as to the tax-
deductible status of donations sent to
U.MN.-backed agency in Belgium which
administers the Darwin station's ac-
tivities. We are advised that tax-deduct-
ible donations can be made via the
Smithsonian Institution and World Wild-
life Fund, both in Washington, D.C. In
either case, a note should accompany
the contribution designating it for con-
servation research in the Galapagos.
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... and feral animals

An article accompanying the Galapagos
story outlined the problem of feral (once
domesticated, returned to the wild) ani-
mals in the U.S., prompting inquiries
in particular about the government's
Adopt-a-Horse program for the wild
mustangs and burros roaming free in
several Western states. Inquiries should
be addressed to: Bureau of Land Man-
agement, Resource Systems Div., Den-
ver Service Center, Building 50, Denver,
Colo. BO225.

As a sidelight, PM found the identi-
fication system now being used for
adopted horses and burros to be of in-
terest. The animals are not branded
with a hot iron, but are "'freeze-marked"
with a new instrument. This is described
as a relatively painless procedure leav-
ing no open wound and a more distinct
mark than hot branding. The animals
are marked with International Alpha
Angle code numbers indicating year of
birth and registration number. Key to in-
terpreting the Alpha Angle code appears
at the right.

INDICATES REGISTERING
ORGANIZATION

REGISTRATION NUMBER

L[‘:_I:Alll(L vl

5031987
7

/ YEAR OF BIRTH (TOP TO BOTTOM)

INETRUCTION: READ EACH ANGLE
TO DETERMINE FREEZE MARK
NUMBER. WRITE ALL EIGHT ACROSS
AS 57031987,



you own the holel,

ywcunsluyanywhereyouwunl.

[tasca owners always seem to stay in the

nicest places, no matter where they go. Actually,

an Itasca is even nicer than a hotel room.
[t's more like a traveling apartment, tastefully
furnished, complete with a well-equipped
kitchen where you can cook your own meals.
There's no check-out time to worry about. No
tipping required. And if you don't like the
view, there’s always another one just down
the road.

[tascas are built for the fun of it.

There's a cushy pair of chairs up front. Plenty

of storage space. Comfortable beds to sleep in.

Couches where you can lounge. A bath where
you can freshen up. And areliable Chevy
chassis and engine, just to keep things moving.
There's a long list of options you can
add that’ll make things even nicer.

So the next time you're on the road, stay
someplace nice. Stay in an [tasca. It's the
vacation you can take year after year.

Jetasca’
The best way to say good buy.
- A
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The signposts of success are clearly lettered.

Seagram's VO.
Bottled in Canada. Preferred throughou

Enjoy our quality in moderation. =
Canadian whisky. A blend of Canadas finest whiskies. 6 years old. 86.8 Proof. Seagram Distillers €




'|- T

The recent rash of tragic freight-train wrecks
involving highly dangerous chemical cargoes is
causing new national concern. Here's why they're
so deadly and what experts are doing about them.

by Mort Schultz

picked my way carefully through

the mass of twisted, shattered
wreckage, all that remained of a
string of derailed freight cars
strewn along the trackside. As a
reporter for PM, I was accompany-
ing a team of crack salvage experts
whose mission is to rush special
emergency equipment to railroad
accident scenes like this one, espe-
cially wrecks involving tank cars
carrying hazardous cargoes.

It's not just a matter of clearing
away debris and restoring torn-up
rails. Thisis routine. Far more insid-
ious is the possibility that hidden
within the rubble is a ticking bomb
ready to go off, a disaster about to
happen. It could be a leaking explo-
sive gas powerful enough to blow up
whaole city blocks or chemical fumes

sodeadly they could spread for miles
and blind, burn or kill anyone they
touched. The job of these salvage
crews is to detect and defuse such
bombs before they maim and kill.
What they do, and how fast they do
it, can make the difference between
a minor mishap and a major catas-
trophe with many fatalities.

Derailments incraasing

A rash of recent freight derail-
ments has plagued the nation’s rail-
way system. In 1977 there were T868
accidents, a 40-percent increase
over those of the previous year.
(Complete statistics for 1978 were
not available as this was written,
but are expected to show a toll as
great or even greater.)

What's particularly frightening is

Using special foam-spraying gear, a gas-
masked railroad salvage worker rushes in
to blanket wrecked tank car leaking deadly
chlorine fumes. Despite such efforts, eight
persons perished in this tragic accident at
Youngstown, Fla., last February.

that, of the 7868 train wrecks in
1977, approximately 500 involved
hazardous materials, or “Hazmat"
as they are referred to in railroad
jargon. Hazmat has killed and
injured scores of persons, forced
thousands to flee their homes and
caused millions of dollars in proper-
ty damage.

Hazmat is any substance deemed
by the Secretary of Transportation
to pose serious risks to health, safe-
ty and property when transported in
commerce. Such materials range
from highly explosive gases to
poisonous chemical fumes that are
fatal if inhaled. (See accompanying
chart for a listing of hazardous
materials, their characteristics and
safety tips on what to do if threat-
ened by one.)
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Giant fireball fills the sky as ruptured gas-filled tank cars burst into flame in 1970
derailment at Crescent City, Ill. Blast injured 66 people and demolished many bulldings.

More than 250,000 shipments of
hazardous materials are made each
day through the nation's transpor-
tation network. While these include
shipments by truck and air as well
as those by rail, the National Trans-
portation Safety Board believes
that the greatest potential for a
Hazmat disaster lies with the rail-
roads. The reasoning is grimly sim-
ple: A single railroad tank car can
carry 33,000 gallons of a hazardous
substance; a tank truck can haul
anly BO0OO to 10,000 gallons. Of the 4
billion tons of hazardous materials
shipped annually, more than 40
percent is transported by rail in a
fleet of 135,000 tank cars.

Future shipments to double
While many would like to see the
shipment of hazardous materials
stopped altogether, this is not feasi-
ble since such substances are essen-
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tial to our living and manufacturing
needs, personal comfort and nation-
al defense. Not only can’t they be
stopped, but they will actually
increase dramatically. The Depart-
ment of Transportation estimates
that over the next 12 years traffic in
hazardous materials will double, It
also predicts that, unless improve-
ments are made in the nation's
declining railway system, more and
more catastrophie aceidents can be
expected.

This prediction has already come
to pass. Rail accidents are becoming
more serious each year. In all
Hazmat-related derailments of
1977, only a relatively few persons—
four—lost their lives. But in just
two accidents last year, 22 perished,
indicating the growing severity of
such tragic events.

The first of these accidents took
place in Waverly, Tenn., on Feb. 22

when tank cars of a Louisville &
Nashville freight jumped the track.
Two days after the derailment, a car
filled with liguid petroleum gas
(LPG) exploded as salvage crews
worked nearby. Fourteen were
killed.

The second accident occurred Feb,
26 at Youngstown, Fla. Forty-seven
cars of a 146-car Atlanta & BSt.
Andrews Bay Railway freight
hopped the track. A car carrying
pressurized liquid chlorine began
leaking a yellowish-green gas over
the countryside. Eight died.

Hidden dangers

Bad timing seems to have been
the catalyst for tragedy at Waverly.
At first, salvage operations pro-
ceeded acecording to the “book” as an
orderly evacuation of residents from
nearby homes took place, freight
cars remaining on the track were
pulled by locomotive from the area,
and derailed cars were uprighted
and rerailed.

But two days after the derail-
ment, something went wrong. A
still-derailed LPG tank car suddenly
exploded with terrifying force, send-
ing chunks of shrapnel hundreds of
feet from the roadbed, destroying an
area two city blocks in size and
taking a heavy toll in life.

What happened?

“] imagine there was damage to
the tanker that hadn’t been de-
tected, and that a buildup of inter-
nal pressure reached the explosion
state," Art Proefrock told me.

Proefrock is manager of the Haz-
mat Team of Hulcher Emergency
Service Ine., Virden, Ill., which
specializes in railroad salvage oper-
ations. The company is called in by
railroads that lack equipment and
experience to clear derailments
themselves. In the Waverly acci-
dent, a Hulcher erew arrived at the
scene after the explosion to neutral-
ize a second LPG tanker.

Hulcher is kept busy. The clean-up
operation [ watched was just one of
16 derailments being cleared by a

Hulcher division that particular
day. The company has 19 divisgions
located strategically around the

country along the heaviest-traveled
freight routes,

Tragic aftermath

As | poked around the splintered
boxears, | remembered a report I
had read about a young volunteer
fireman who raced to the scene of a
freight wreck at Point Pleasant, W,
Va., last January. Among eight
derailed cars was a ruptured tanker
spewing out more than 20,000 gal-
lons of epichlorohydrin—a chemical
g0 deadly it can cause lasting




COMMON HAZARDOUS MATERIALS

SUBSTANCE CHARACTERISTICS POTENTIAL HAZARDS IMMEDIATE ACTION TD TAKE
Acrylonitrile Flammable, Contact burns skin I possibie, don seli-contained
explosive, corrasive. and eyes. breathing apparatus (such as scuba gear).
Extinguish open flames. Don't run or start an
internal combustion engine within 20 yards of
a spill. Keep upwind—evacuate area.
Nonflammabile, Vapors extremely irritating. It possible, don sell-contained breathing
explosive, corrosive. Contact burns skin and eyes, apparatus. Keep upwind—evacuate area.
Harmful it inhaled.
Chlorine Nonflammabile, Contact burns skin and eyes. Same as for anhydrous ammonia.

axplosive, poisonous.

Fatal if inhaled.

Flammable,
explosive, poisonous.

Vapors extremely irritating.
Contact causes severe burns.
May be fatal if inhaled. Lung
injury will occur.

Same as for acrylonitrile.

Ethyl chloride

Flammable,
explosive, corrosive.

Runoff may create fire or
gxplosion danger in sewer
system. Contact burns skin
and eyes. Harmful if inhaled.

If possible, don saif-contained breathing
dpparatus. Extinguish open flames. Don't run
or starl an internal combustion engine within
20 yards of a spill. Evacuate area by at least
2000 feet.

Flammabie,
explosive, cormosive.

Same as ethyl chioride.

Same as ethyl chloride, except no need to don
breathing apparatus. However, don't run or
start an internal combustion engine within 50
yards of the vapor cloud.

Hydrogen chioride

Nonflammable,
explosive, cormosive.

Same as anhydrous ammaonia

Same as anhydrous ammonia.

Flammable,
explosive, poisonous.

Gas explosion danger and
poison hazard indoors, out:
doors, and in Sewers. Skin
contact deadly. Inhaling
vapors fatal.

Same as acrylonitrile.

Liguid Flammable, Gas explosion hazard indoors, Extinguish open flames. Don't run or start an
petroleum gas explosive. outdoors and in sewers. internal combustion engine
Comact burns skin and ayes within 35 yards of the vapor cloud. Keap
Vapor indoors can cause upwind—evacuate by at lgast 2000 feet.
dizziness and suftocation,
Flammabie, Gas explosion hazand indoors, If possible, don self-contained breathing
explosive. outdoors and In sewers, apparatus. Extinguish open flames. Don't run

Contact burns skin and eyes.
Vapors can cause dizzinass
and suffocation. Fire releases
poison gases.

or start an internal combustion engine within
20 yards of the vapor cloud. Keep upwind—
evacuate area by at least 2000 feet.

damage, even cancer, in the lungs,
kidneys, liver and other body or-
gans,

Spotting three children approach-
ing the lethal spill, the fireman, 28-
yvear-old Junior Gillespie, ran right
through it to warn them away in
what would later prove to be a life-
saving act of heroizsm. For Gillespie
it was a costly sacrifice. Within
hours he collapsed and was hospital-
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Some major 1978 train mishaps

B On Jan. 18, a derailed Westemn Railway of Alabama tank car
spilled its cargo of poisonous methyl-ethyl-ketone near Mont-
gomary, Ala., an accident that endangered the city's water
supply.

B Five days later, on the 23rd, an accident at Point Pleasant,
W. Va., forced 400 families to flee their homes. A derailed
Chessie Railway System tank car spilled 20,700 gallons of toxic
epichlorohydrin 100 feet from the Ohio River. Two days after the
accident, workers bagan to scoop up and cart off topsoll, now
useless, from an acre of ground.

B On Jan. 30, practically the entire town of Mayhew Flats, Ky.,
fled when poisonous acrylonitrile spilled from another ruptured
Chessie Railway System tank car. Forlunately, there were no
injuries.

B An accident on Apr. 13 at West Memphis, Ark., had all the
earmarks of a major catastrophe. Three cars of a derailed Rock
Island Railroad freight began leaking 40,000 gallons of crude oil
and 30,000 gallons of propane. As 400 residents flad, workers
began dumping piles of dit around the cars to prevent
substances from entering a nearby ditch. The ditch drained into
the city's sewer system. If propane had been carried into the
sawars and had mixed with methane gas present in the sewears,
the almost certain resulting explosion would have ended the
existence of West Memphis, Ark.

B Green River, Wyo., found itself the victim on Apr. 15. A
broken wheel on a freight car caused 21 cars in a Union Pacific
train to derail. Three of the cars, each containing 18,000 gallons
of methyl alcohol, caught fire. There were no injuries, luckily, but
the line had to shut down for a week,

B On May 19, a 12-block area of Evansville, Ind., had to be
evacuated when two tankers of a Louisville and Nashville freight
train derailed. The tankers wara filled with liguid patroleum.

B On June 29, a highly flammable liquid called styrene-
monomel-inhibited underwent a chemical reaction and bagan
spewing forth from a tank car parked in a railroad yard at
Destrehan, La. The liquid has a tendency to explode in hot
weather, and it's usually hot in Destrehan in June. Fortunataly, it
wasn't too bad on this particular day because the leaking tank
car was flanked by two other tankers, each loaded with deadly
chioring of the kind that killed eight persons at Youngstown, Fla,
As a precaution, the entire community of 3000 was evacuated.
The tank car didn't explode, but could have caused a major
disaster if it had.

= Tossed like matchsticks in a jumbled mass are remains of 47
: derailed cars shown in aerial photo (left). Wreck occurred at
. Youngstown, Fla., last year, claimed eight lives.

ized with severe chest and stomach
pains. No amount of medical care
has been able to restore his health.
Today, a year later, he still suffers
from chronic weakness, breathing
difficulty, headaches and nausea, is
unable to work and, worse yet, faces
the terrifying specter of cancer.
Fortunately, no such threat lay in
the wreckage that Art Proefrock
and I were investigating. The worst
we encountered were tons of splat-
tered sovbeans spraved from
smashed-up boxcars. Still, the soy-
beans could have been something
else. Pointing to a gash about two
feet square in the side of an over-
turned ecar, Proefrock explained
what can happen in a derailment
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involving hazardous substances,

“Suppose,” he said “this car was
leaking LPG instead of soybeans.
Chances are it would have caught
fire at the time of the derailment.
We would have to wait for the fire to
burn itself out and pour water on
other overturned LPG tankers, if
others were involved, to keep them
cool. We wouldn’t want them reach-
ing the explosion temperature or
pressure stage.”

Watching out for decoys

If the soybean car had been filled
with LPG, Proefrock would have
ordered everyone out of the area as
the fire dwindled and was about to
die. At a distance of at least 2000 feet

from the site, we would have waited
and waited and waited some more.

“We have to be careful that we
aren't being decoyed,” Proefrock
explains. “One of the most dan-
gerous points in a derailment in-
volving an explosive like LPG is
when the fire goes out.”

Why? Because the fire could have
been blown out by wind or extin-
guished by water. LPG might still be
leaking, in which case it would be
suicide to re-enter the area. Any
source of ignition—starting an en-
gine, lighting a cigaret—can cause
liguid petroleum gas to explode.

How long after the fire goes out do
yvou wait before going near a dam-

(Pleasa turn to page 154)
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rapes of Wrath pickup truck were dug out of its
. Hollywood studio graveyard and put on the block
today, it would be scooped up in a flash. It would soon
be out cruisin’ in fresh coats of metallic-grape-flake
lacquer and rechromed bumpers shimmering in the
California sun. ;

Pickups used to be thewheels of “hayseeds’’ who
couldn’t afford a car, but now they're the steeds of urban
and suburban cowboys who measure their manhood
in gross vehicle weight.

But not all pickup trucks are being ordered by the
footloose and fancy-free—many are the choice of




family men to be used in both work and
recreation.

The motor home's growth was serious-
ly curtailed by the energy crisis of 1973,
The pickup-plus-trailer offers much better
mileage, and you can leave the trailer to
“reserve’ your camping spot while tooling
around in the truck.

THE COMPLETE PICKUP: HOW TO CHOOSE

he stock pickup you take home from

the dealer is only the beginning of
the fun—and the expense—of getting a
vehicle to meet your tastes and require-
ments. [t takes accessories andlor op-
tionz to make your vehicle fully compe-
tent. Some ean be had as options, but
others must be purchased and added
later. Here's an idea of some of the items
needed to turn your stock pickup into a
ecomplete pickup.

Four-wheel drive, or 4wd for short, is
almost a necessity for rough off-roading.
The average cost is about 2700 more than
the same vehicle without it and the best
way to buy it is built into the truck at the
factory. Add-on cost goes out of sight.

First cost is not the only price for 4wd.
Full-time 4wd chops about 2 mpg off an
already low figure, but saves getting out
toswitch WaRy or other front hubs to 4wd
when the going gets rough.

Safety equipment comes next, right
after deciding on off-road capability with
dwd. And, at the top of the list is & roll bar
or bed bar as it's called in a pickup. Why a
bed bar? Because even the most careful
off-roader can have the ground collapse
from under him putting him on his head.

PICKUP
ACCESSORIES

BED BAR

EQUALIZING
TOW HITCH

TIE-DOWNS

The pickup's popularity is also related
to emissions controls. Up to this year, if
your truck weighed more than 6000
pounds, only the bare minimum of emis-
sions control was necessary. But now the
feds have, for 1978, moved the minimum
weight up o 8500 pounds, which means
that, unfortunately for pickup fans, all

With a good bar, chances are he'll be
okay. Otherwise?

Tires and wheels come right after the
bed bar as both safety and capability
options. Get them from a shop experi-
enced in off-road requirements. Prepare
to be on the hook for about §1000 or more
if you're changing everything. Flotation
tires won't roll on water, but they'll take
yvou over soft sand more easily, But selec-
tion requires care and real knowledge of
where you'll be driving. Stagger-block or
knobby off-road tires make a terrible
whine at speed on the highway. They
also have a lot of drag which cuts into
fuel mileage and wears them out quicker.
Special tires often fit only on special
wheels. Aluminum wheels are usuoally
better off-road than steel, with forged
aluminum usually better than cast.
Prices go up accordingly.

Once you pick wheels and tires, consid-
er fender fares to stay legal in states
that require them. Rubber ones give
when dinged and fiberglags saves
weight. ABS plastic is also available.

Suspension modifications come next to
use the capabilities that dwd and the
tirez and wheels give you, Consider;

LONG DISTANCE SPORTS-CAR-
ROAD LAMPS T‘FP%BUCKE T

trucks (including all half-ton and most
du-ton models) under this weight will be
desmogged.

Another reason for the popularity of
pickups is the availability of four-wheel
drive (4wd), which is great for, say, build-
ing a cabin in the wilderness, camping in
remote. seldom-used areas, hauling shot

Antiroll bars or antisway bars as
they're sometimes called. These 1%-inch
steel bars connect the wheel on the right
with the one on the left to help stabilize
your truck if one goes up and the other
goes down. I you carry a eamper or other
high load, vou need them. Cost: about
$100 and up if mounted both front and
rear.

Special aprings can be ordered with the
truck at little extra cost. Replacing those
in an existing truck is expensive. Air
helper springs ingide standard coil
springs or mounted on top of steel leaf
aprings can help out at a little less cost
than respringing.

Auxiliary shock absorbers are the next
step nfter beefing up the originals. They
require special mounting brackets for
vour vehicle (bracket kits come separate-
Iv), and cost varies with the job to be
done. Az many ne three shocks on each
corner are commaon on racing off-roaders
with costs running $300 or more.

An axle truss beefs up the long end of a
drive axle, either front or rear. With the
differential offset to one side, you may
necd these to keep the long side of the
housing from flexing enough to leak oil

SPORT STEERING
WHEEL

COMPLETE GAUGES
CB RADID
WEST-COAST MIRRORS
FIBERGLASS HOOD

FOAM AIR FILTER

AIR HORNS

HODD PINS
QIL

-::ﬂm.ﬂ|

RUBBER
FENDER
EXTENSIONS

ALUMINUM
WHEELS

REAR ANTIROLL BAR

QUARTZ-
IQDINE
HEADLAMPS

FOG
LAMPS

WINCH
HIDEAWAY STEP

DUAL-MOUNT HEADER AADIATOR  TRANSMISSION
FRONT SHOCK KIT EXHALST OVERFLOW COOLER
P an: Crane-Ruggaro MANIFOLDS  TANK
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game out of the boonies and getting to
and from your work through piles of
deep snow.

Timeless trucks

Then, there's timelessness. Somehow
the pickup's obvious utility removes it
from the curse of planned obsolescence

or actually break some critical parts.

Hydraulie steering dampers are simply
smallish shock absorbers that take some
of the shock out of off-road driving by
keeping the wheel from jerking in your
hands. GM 4wds have them stock, but
they're available for all others.

Shimmy dampers are springs that load
the steering ball joints to prevent sloppy
steering. Shades of the Model T Ford, but
they work and are not expensive.

Skid plates protect the underside from
rocks and make it smoother so it can slide
or be slid off boulders or other hangups
that might cateh an unequipped truck.
Begides, dumping the radiator, oil, tran-
ny, or even rear axle out in the wilds
could ruin your whole trip.

Also in the interests of keeping going,
you can get a number of engine accesso-
ries, These include special air cleaners,
oil coolers for both engine and transmis-
sion, and coolant overflow aystems, if
they don't come standard on vour vehi-
cle. Exhaust headers improve both
performance and mileage.

Grinding along in compound low
through the desert can heat up even the
best decked-out truck. An oil cooler helps
to keep you from cooking the engine. A
tranny cooler is equally useful out there
and also required for towing a trailer. A
coolant recovery system costs only a few
bucks and, while it won't keep the engine
from overheating (it may help some), it'll
keep coolant from being lost if it does,

A winch is recommended even if you
don't drive off-road. It can be the only
way to pull out of mud if you ecan't get a
stronger vehicle to tow you out. A revers-
ible winch lets you back off a bit if you get
hung up pulling another vehicle up a hill

that cars are subject to. No matter how
old a pickup is, it can still haul logs or
furniture.

But cars, on the other hand, rapidly
fall in value unless they are special-
interest models.

Today, there are almost enough
options for pickups to simulate the interior

or out of a hole. And a remote control lets
yvou stand safely out of the way while
working the winch.

One winchmaker, Hickey Enterprises,
offers a horizontal-winding wineh with a
remote-control device. With its $000-
pound pull, it can hoist a well-equipped
Blazer and haul almoat anything out
that you're likely to need to get out.

Brush guards go on the nose along with
the winch. In fact, if you have a wineh,
you may require a special guard. Aside
from keeping your radiator from being
holed, these guards keep lights from
getting knocked out of alignment and
grille bars from getting bashed.

Special bumpers are another trend
with savvy off-roaders. Tubular bumpers
are popular, but even better are the atep
bumpers. These are made from pat-
terned steel plate and often incorporate
toolboxes, trailer hitech mountings and
other conveniances,

Side steps, like shortened versions of
the old-fashioned running board, make
climbing aboard easier. Some models fold
out of the way when not required.

Less of a frill and sometimes down-
right necessities are cargo tie-downs.
These specially shaped hooks can be
bolted or welded in place like cleats on &
sailboat, Placed around the bed, they
make it easy to secure anything you may
want to take with you.

Hood pina like those seen on hot rods
are not just a custom touch on an off-
road pickup. With all the twisting and
shock, they really keep that hood from
fiying up in your face.

Towing hitches come in the same cate-
gory as tie-downs. Standard ball hitches
are the most common, but equalizing

of a plush luxury car. Where Detroit
leaves off, the aftermarket takes over and
such niceties as wraparound bucket
seats and velour upholstery today are
common,

It you haven't driven a pickup, go down

to your pickup dealer and ask to take one
out on the road. You will have to swing
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Chevy dwd shown here displays
a number of useful options,
including a sclidly braced bed
bar with driving lights mounted
on the top, a headlight-embrac-
ing brush guard, a front winch
and a towing ball.

hitches are better for heavy boats or
travel trailers. The equalizing hiteh
moves some of the tongue load back into
the chassis 8o it isn't all cantilevered off
the very back of the truck. Fifth-wheel
hitches take up the most bed space and
may make it relatively unusable for
general hauling, but they do tow big
loads with maximum stability.

An auxiliary towing ball on the front

bumper makes it easier to maneuver a
boat down & ramp and keeps your rear
wheels up where traction is best.

Interior goodies include special driver

seats, sponge-covered sports steering
wheels, extra gauges, CB radios, West
Coast mirrors, and all the other expen-
sive add-ons that make your truck differ-
ent from and better than any other. The
seats and wheel give you more security
and better control. The gauges tell you
what's happening mechanically and the

CB lets you yell for help if needed.
Auxiliary lights can be a whole field in
themaelves. Consider adding fog lights
with wide-beam patterns to the front
bumper and driving lights up on the roll
bar where they'll be relatively safe and
can give you the most light. When install-
ing extra lights, or quartz-halogen lamps
in place of standard headlights, make
sure every eircuit is both fused and
switched with a relay. This way, vou may
blow & fuse, but you won't burn up your

wiring or your whole truck.

Air horns like those used on big trucks
help tell people on the other side of the
mountain that you'll be coming around
it, but they may not be street-legal.

This list just scratehes the surface on
accessories. You can spend more on them
than on the pickup itself.— W.W.
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yourself up into the cab, not down, asin a
car. You'll find you have a commanding
view of the road.

After the first mile, you'll probably
notice that the ride isn't as bad as you
expected, and thal the rig handles pretty
well with power steering. You turn on the
radio and airconditioning and pretly scon
the thing is as livable as a car. Maybe you
arrange to borrow one for a week and, by
the fifth or sixth day, you wonder why
people spend all that money on cars

when they are 50, well, useless compared
to pickups.

Shapes and sizes

Time was, all pickups came in one
style—a two-door, short-wheelbase
model with a bare bench seat and four
wheels. Now, you have more choice. If
you want just a standard pickup, you can
order it. But first you must decide whether
you want flat sides on the outside, In
which case the wheel wells will be forced

to intrude on the pickup-bed floor space,
or whether you want a bulge-sided cargo
box, in which case the box area has flat
sides while the wheels and tires are in
separate fenders. Each truckmaker has
different names for these body styles,
Chevy calling them "Fleetside” and
“Stepside” and Ford using “Styleside
and “Flareside.” But it all depends on
where you want the bulge, inside or out?

Once you have the pickup-bed style
figured out, you have to decide how many

THE MACHO LODK:

WHAT THE CUSTOM CRAZIES

ARE DOING

uildera of off-road trucks bor-
row muech from California hot
rodders, including the old axiom,
“There's no subatitute for cubie inches."
Don Kuster of Long Beach followed it
when he yanked a 636-cu.-in. Caterpillar
diesel out of m 16-wheel tractor and
stuffed it into his 1878 Ford F-350 Camp-
er Special. The big Model 1160 Cat put
out only 225 stock ponies, 50 he had his
three full-time mechanics (Larry King,
Gary Clayton and Bobby Spears) add an
AiResearch turbo to boost that to 3256 hp.
Even more impressive, it produces 700
foot-pounds of torque which, without
70,000 pounds to lug, makes this pickup a
real wall-climber,
Squeezing the 1200-pound diesel into
the Ford was no simple drop-in job. A
new front subframe had to be fabricated

Big alr cleaner and turbocharger hide
Cate

pillar Model 1160 6§36-cu.-in. diesel. (
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to hold the boast, then acces-

sory brackets made up out of alumi-
num. If this sounds hard, figure how to
get an Allison ATSH40 four-speed auto-
matic under the smaller pickup cab. It
took a special shifter made from serateh
to do it plus more fabricated brackets.

Ford Fa50 pickups have Twin 1-Beam
Jront suspension—good for ride but not
quite up to handling the diesel's extra
weight., Larry King had it beefed up
before chroming the beams and adding

Never too old for a
facelift, Big Window
‘56 Ford pickup
gets new engine, a
2%-lnch drop and
custom Tru-Spoke .
wire wheels. Bulld- 8
er, Randy Sullivan,
has already invested
£7500 in the redo.

Don Kuster's 100-mph Ford
F350 Camper pickup sports
Cat diesel turboed to 325 hp,
four-spead Allison ATS540
auto trans and 3.73 rear with
Detroit Locker differential
gears oul back.

trailing arms to locate them
better for off-road driving.

The truck now rides on Firestone air
suspension in place of steel leaf springs.
Designed for the GM Motorhome, these
springs can be pumped up to handle
different loads with a contral on the
dash, And, to keep it all tied down, there
are now three Rough Country shocks on
each front corner. For insurance against
bottoming out after a big jump, an alumi-
num skid plate guards the vitals,

Batteries have to go somewhere and,
with the engine and turbo filling the
nose, they had to go somewhere else.
Larry built stainless-steel cases under
the truck for twin 12-volt batteries.




wheels you want. Yes, wheels. Many
truckmakers offer six, with dual rear
wheals. A model so equipped receives a
higher gross vehicle weight rating
(GVWR) and is usually orderable only on
1-ton models.

Mext, you have to consider the cab.
Several larger trucks come in four-door
madels with either a load area in back of
the front seat or a second bench seat,
The dual-seat model is usually called a
"crew cab.’

Don Kuster likes things real pretty in
all his ears and trucks, So all aluminum
parts were anodized, steel parts plated,
and the interior decked out with Taylor
bucket seats adjustable in four diree-
tions like those in a Granada. Extra
gauges keep track of oil pressure, oil
temperature, manifold pressure and
there's a pyrometer to monitor exhaust
temperature so Don won't cock the
turbo or the diesel.

Sparing no expense, Don had the
Summers Brothers (of Bonneville Jand
speed record fame) built up a 3.75 rear
axle with a Detroit Locker differential,
Four-wheel dise brakes with metallic
pads and hydro-boost (a diesel has no
vacuum, remember) from a late-model
T-Bird handle stopping. All brake lines
are braided stainless and/or Teflon.

Tires, after much testing, are now
Parnelli 1000 Firestones up front in
10,60-15 and Mickey Thompson Baja
King 14-15LTS in the rear on custom
Centerline wheels.

Why only two-wheel drive? Larey
explains, “If she can't climb it with all
that torque, it ain't worth climbing.”

Another big-buck approach to the
custom pickup is the black Big Window
'0f Ford on the previous page. [t
started life with a workaday Six, but
that's replaced with a 390-cu.-in. VB
mated to a C-6 three-speed transmis-
sion. Power steering makes it easy to
turn the wider tires and a tilt-teleseope
steering wheel fits the cab to the driv-
er, Out back, the pickup bed is loored in
solid 1%-inch white oak. Cal Customs
did the blue velour interior.

The low custom look came from drop-
ping the truck 2% inches from stock.
Replacing the front axle with a dropped
hot-rod type and smaller 14xB-inch
front and 10x18-inch rear B.F. Goo-
drich 50-series radials did the job,

Paint makes a custom truck just as it
does a car, Jet black Emron does the job
here. That says nothing about the prep
work required because black shows
every minor imperfection far more
than other colors. Asthe pictures show,
these were ironed out of the 21-vear-old
truek before spraying and polishing,

While work and thought are re-
quired, another major ingredient is
money. The total investment in this
antique is now §7500 and still climbing,
But it would probably all come back if
the truck were sold, An old truck never
fades awayv—it just becomes more
appreciated . . . and appreciates more
with time.—W.W.

The next step is "trim level.” This really
means "How fancy'' and depends on your
intended use. Obviously, a work truck will
be plain, a fun truck more fancy.

One of the most crucial stages in order-
ing a pickup is selecting the options, for it
is here that one of Murphy's Laws oper-
ates; "If you don't order it now, it'll cost
more to get it later.”

Again, you must consider how you will
use your truck. If you plan to install a
camper body, it is almost necessary to
order an option called the “glideout
spare-tire carrier,” in which the spare tire
swings out on an arm from its storage
area. Without this, you must crawl under
the camper to get at the tire.

If you carry the type of cargo with which
you often have to stand on the rear
bumper to load and unload, you can order
a skid-resistant step-bumper surface.
This bumper also is useful when you are
lowing since it is stronger than the
chrome “style only” bumper.

L pr TR
Chevrolet's 1979 light-duty pickups have

revised grille, radial tires as standard
equipment and 250 Six as the base engine.

If you won't always travel with a full load
and want a means of securing loose
cargo, most truckmakers sell pickup-box
side rails that provide the necessary tie-
down points.

And then there's comfort. Most pickups
used for camping are subjected to long
drives. Power steering and power brakes
are considered minimum, with a tilt steer-
ing wheel, an airconditioning system and
complete instrumentation strongly rec-
ommended.

If you order your pickup instead of
buying it right off the lot, thoroughly inves-
tigate the options you might need.

There's no charge for installation at the
factory, but there will be if the same items
are installed at the dealership. Among the
options to ask about are stabilizer (anti-
roll) bars, auxiliary fuel tanks, heavy-duty
springs and special packages for trailer-
ing or carrying camper bodies.

What about weight?

If you're a potential truck purchaser,
ask yourself two basic questions:
®m How much weight am | going to carry
in my worst case?
| In what type of use will this weight be
carried?

Weight-carrying capacity of a truck is
referred to as its gross vehicle weight
rating or GVWR. If you've ever seen big
semi-tractor-trailers pulled over by the
side of the road being weighed, the

Dodge’'s D-150 Club Cab glves you extra
room behind the front seats. Wheelbase of
biggest model is a whopping 149 inches.

authorities are checking for overloaded
vehicles.

In many states, the same weight limita-
tions apply to pickups. Although each
axle of a pickup truck has its own weight
rating—for example, 3750 pounds for the
back axle of a Chevrolet C-10 and 3400
pounds for the front—does that mean the
truck can carry 7150 pounds of cargo?
No; you have to subtract the weight of
the truck, which might be 5000 pounds.

When a manufacturer builds a truck, he
affixes a plate to it specifying the GVWR.
This gives the buyer some indication of
what allowable payload the vehicle will
carry. To determine payload, all you do is
subtract the curb weight of the vehicle
from the GVWR.

For example, if you have a pickup truck
with a gross vehicle weight rating of 8100
pounds, and the vehicle weighs 4100
pounds, then you have a 4000-pound-
payload. But the thing to keep in mind is
that the 4000-pound payload includes
people, gasoline, personal effects, plus
the camper unit if you carry one. And, if
you are pulling a trailer, there is the
tongue weight of the trailer.

Ford's F-350 4x4 is new to the lineup for
'79. Engines in F-350 pickups range from
300-cu.-in. Six to 460-cu.in. V8,

The rule of thumb in advising buyers
who haven't yet selecied a campér to go
with their truck is to get the biggest
GVWR you can, for the simple reason
that it will give you a better margin of
safety.

Even after you subtract the weight of
the truck, say 5000 pounds, from the two
axles' capacity, of say, 7100 pounds, you
still don't have 2100 pounds of payload.
That's because the makers want a safety
margin, so they specify GVWR a little
under rated capacity of the axles.

Then, too, you have to subtract from
your payload (also called MLR for maxi-
mum load rating) all the accessories you
ordered for your truck. Once you subtract
the 100-pound rollbar, the 200-pound
auxiliary fuel tank, the 50-pound extra
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battery, the 100-pound brush guard, the
100-pound winch, and on and on, you will
find your actual payload to be much
smaller than you imagined.

The "weekend warrior” who only puts
the camper on the pickup during the
weekend has the problem of two widely
different loads being carried on the same
pickup. Even if the truck is only carrying
the camper 20 percent of the time, you
have to build the truck for the 20 percent
when it's carrying the heaviest load.

The dual-purpose buyer, then, is faced
with the reality that he will have to buy

GMC half-tonners for 'n .conllnw the
diesel engine option, get more corrosion-
resistant steel in doors, hood, fenders.
"more truck than he needs” for occasions
when the truck is heavily loaded.

Type of use

Carrying 1000 pounds over a rocky,
bumpy road might be equivalent to carry-
ing 2000 pounds on a smooth freeway in
terms of what it does to the suspension.
Thus the way you use your truck should
also determine its GVWR.

Although there are many off-road
accessories that  will considerably
strengthen a stock pickup-truck chassis,
there is one basic problem with buying a
half-ton truck and trying to beef it up to %-
ton specs. You're still in violation of the
law if you exceed the GVWR originally
posted on the truck by the manufacturer.
Also, the axles won't take the beefing up.

There is a folly in "beefing a truck” as
well, for upgrading the springs, lires or
shock absorbers will not change the axle
capacity the truck was "born” with. Most

half-ton pickups, for instance, have rear
axles rated at between 2900 and 3B00
pounds. This contrasts sharply with 3a-
ton trucks, which have axles in the 5300-
pound-capacity range. So it's the axle
itself that makes the biggest difference
between the two sizes. The capacity of
the springs might only be 300 pounds
apart between the half-ton and ¥i-ton, but
the axles will vary much more.

Axle types

There are two types of axles used on
trucks, semifioating and full-fioating. The
semifloating is the same as that on most
passenger cars where the axle itself is a
load-carrying part of the suspension. If
you break an axle, you may lose a wheel.
With the full-floating axle, such as found
in most Ya-ton trucks, the axle does noth-
ing more than transmit torque to the
wheel. You can take the wheel off, actual-
ly remove the axle and reinstall the wheel.
The full-fioating is much safer, though
more expensive.

Specifying a full-floating rear axle is
one easy way of building a strong founda-
tion for whatever future loads you expect.
Unfortunately, full-fioating axles aren't
usually available in the half-ton-truck
range. You have to goto the 3a-ton pickup.

Four-wheel drive

Two types of customers buy a 4wd
truck. The first is the guy who absolutely
needs it—construction workers, hunters,
fishermen, sportsmen, A second type,
according to Gary Twombley of Fairway
Ford in Placentia, Calif., "is the type who
thinks he needs four-wheel drive, but
really doesn't,”

“We try to work with that second type to
find out what his needs really are,” says
Twombley, "and if we think a two-wheel
drive with a limited-slip rear axle will do it,
we recommend it over four-wheel-drive.”
{PM will have more on 4wd next month in
a special section).

Chevrolet and GMC

For 1978, Chevrolel (and nearly identical
GMC models) oHers three basic weight
plasses ol two-wheel-drive pickups and one
class of four-wheal-drive pickups.

SPOTTERS' GUIDE TO PICKUP TRUCK TYPES

Slabside

POPULAR MECHANICS

Jeep J-10 four-wheel-drive pickup sporis

the Honcho package. Other trim
levels include Golden Eagle and 10-4.

C-10: Two-wheel drives start with the C-10
model—a basic half-ton, It can be ordered with
a GVWR of 4900 1o 5600 pounds.

FPowerplants begin with an economical 250-
cu.-in. in-line Six, then jump to a 305-cu.-in. VB
with two-barrel carburetor or a 350-cu.-in. V8
with four-barrel. Sorry, no engines bigger than
350 cubes anymore in this seras.

Transmissions have a three-speed as stan-
dard and four-speed or automatic optional.
Rear-axle ralios run from a 2.56 to a 3.73,
depending on your GVWR.

The C-20 series is what Chevrolet calls its
M-ton trucks. They have a GVWR range of
6400 to B200 pounds.

The powerplants, like with the C-10, again
start out with tha 250-cu.-in. Six with the two-
barrel, bypassing the 305-incher offered in the
lighter C-10. The next step up is the big 454-

Dudg- I:I-Eﬂ Spﬂ-rt is a Iilltmhllhi-mdi
mini pickup with a 1400-pound payload.

cu.-in. VB. With this powarplant, you can only
order a four-speed or automatic—no three-
speed as with the smaller engines.

In the stretched-chassis C-20 modals, such
as the Bonus and Crew Cab, even the six-
cylinder is left out ol the engine lineup because
Chevy feels it isn't strong enough to pull any

{Plaase i to page 113)




Makes automation
a household word

The Chrontrol is a microcom-
puter timing control that can be
programmed 1o tum lights and
appliances on and off, accord-
ing lo almost any schedule
The 8%-inch-wide unit will
plug into any wall outlet and is
said o be as easy 10 operate
as a pushbutton phone. A four-
outiet unit is available for about
$100; a memory protector (in
the event of power failure) is
approximately $10. Lindburg

Enterprises, 4888 Ronson
Court, San Diego, Calif
82111,

Sound off

This ultrasonic cleaner differs,
the maker claims—in the spa-
cial cleaning solutions it pro-
vides. The Clean N’ Brite K-42
now offers an exclusive solvent
(shown in prototype container,
right) for cleaning grease and
dirt off tools and metal pars
like screws or bicycle chains.
The ultrasonic unit including
beaker, measuring scoop and
three cleaning powders is ap-
proximately $50. Ultrasonics
International, 5851 Northwest
151 St, Miami Lake, Fia.
33014,
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Blowin' in
the wind

This Sims anemomeler
makes use of cups that
will fold when they are not
in use and it works with-
out using batteries. Uinits
maasura from 0 to 70
mph or O to 60 knots. A
conversion table on the
back compares kKnots,
mph, kilometers per hour
and Beaufont scale. Mod-
el BTC, with case, is
available for $86.50 from
Simerl Instruments, 238
West 5t., Annapolis, Md.
21401,

Point 'n count

A pholo-tachometer with digital readout
measures a range of 120 to 19,929 rpm with
an accuracy of = 1 rpm, claims tha manufac-
turer. The two-pound unit features LCD
display, integrated circuitry and a crystal-
controlled time base. You simply point it at a
rotating object and the readout is immae-
diate—no contact nesd be made. Two AA
batteries and a 9-voll transistor battery are
required for operation. Stock No. 42719 is
available for approximately %400 from
Edmund Scientific Co., 7782 Edscorp Bidg..
Barrington, N.J. 08007,

On the level

The proper leveling of a hi-fi turntable can be
a critical factor in the way your audio system
parforms. The T-Lavel makas the leveling job
easiar and a good deal more precise than if it
were done by eye, Model 41-133 is $4.25.
Available from Robins Industries Corp., 75
Austin Blvd,, Commack, N.Y, 11725.

JANUARY 1979 T



!"Wﬂil\f
-u...

r N E
bl *--:!u . b KT .
Gouged from natural terrain, an Interstate hlghwayr
can become a ‘wind tunnel’ with a knockout punch.

by Edward Fales Jr.

I_




‘...Flakes flowing solid, right
to left across his windshield.
He couldn’t see a thing.”

ever had there been such a winter.
Near Chicago, traffic came to a
£ full stop—and stayed stopped for a
day. Nearing Boston, trucker Jeff
Steele of New Lishon, Wis., hit a
“whiteout"—a wall of rolling snow—
and nursed his truck to a stop. Steele
sat in his cab for four days, unable,
some of the time, even to see.
Southbound on I-81 near Bingham-
ton, N.Y., another trucker was less
lucky. Bill Reed of Williamstown,
N.Y., suddenly hit a wall of blowing
snow and recognized a dreaded white-
out. Just ahead, newspapers reported
later, the driver of a yellow Chevrolet,
going at high speed, had also hit the
blowing wall of wind and snow, pan-
icked, hit his brakes. . . .
The Chev spun into whiteness—

gone as though over a ¢liff. In his
truck, Bill Reed now hit his own brakes
to avoid running over the car.

Anything that disturbs the flow of
traffic in a smowstorm raises hell with
trucks. Bill Reed’s was no exception.
But this wasn't even a storm. A storm
had come and gone and now the sun
was shining; the road was bare.

But suddenly his truck was in the
“river"—flakes flowing solid, right to
left across his windshield. He couldn't
see a thing. And, incredibly, he was on
ice. Braking to save the other driver—
if, indeed, the Chevy had been wrecked
—Reed somehow kept his 18-wheeler
on the road, right-side-up. With the
skill of years, he got it stopped, trac-
tor nosing the left edge, trailer angled
behind. To Reed it was a nightmare,

He'd come down a sunny hill,
Against the snowy valley, around a
curve, the blowing snow was invisible
—camouflaged. From sun to blizzard
in seconds.

Whiteouts in the hills

The strange thing was: It was such
a narrow river. The snow was blowing
down a wind chute—a slot in the hills.
And the river was a mere half-mile
wide. North-South I-81 is a new Inter-
state, When it was built, open mead-
ows to the west began sucking white-
outs down from the hills. Newspapers
say there had been other wrecks.

When Reed's truck stopped, it had
gone partway through the whiteout
toward the other side where the sun
was shining. But following cars now
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raced toward the whiteout. No driver
could guess that a truck was in it.

To make matters worse, there was
a hill. Coming over the hill, Ron
Sprague, a manufacturer's rep from
Binghamton, N.Y., felt his car sud-
denly wrapped in snow. “It hit like an
explosion,” he sayvs. Then the snow
blast stopped for & moment, the sun
came out, he says, and he saw the
truck. Two other cars had just hit.
Dust was settling.

Knowing he couldn't stop, Sprague
aimed, he says, for one of the truck's
tires.

It was a good target. The left rear
tandem tire cushioned the blow. He
gat in his own wreck, stunned but
alive. Not so fortunate was driver
Robert Ogle of Cortland, N.Y. When
his car crashed, he was killed. Then
two more cars plowed into Sprague's.
Shaken, he cut the ignition and
crawled out.

A voice called down. Up there in the
cab he could see trucker Reed sending

70 POPULAR MECHANICS

a highway S0S5. Reed was shouting
into his CB. “He was breaking 19 and
(emergency channel) 9, calling for
people to slow down, and trying to get
help," Sprague says.

Suddenly the truck driver saw
Sprague standing in the road.
“Jump!" he shouted,

“1 looked just in time to see two
wiore cars coming at me sideways,”
Sprague says. In a flash, he went up
and over hiz own hood. The truck
driver had saved his life.

He'd driven through whiteouts be-
fore, always wondering what to do.
And what would happen if he hit
something? “You're afraid to go but
vou're afraid to stop,” he says.

S0 now he knew.

“You'd never believe what it's like,"”
he told me. The whiteout wall behind
him kept opening up and spewing out
more cars.

And the sounds were nof what he
had expected. There was so little
sound. No horns {because there was

“Suddenly, the truck driver
saw Sprague standing in the
road. ‘Jump!” he shouted.”

no time). No scream of tires because,
he =says, “it was like an icy tunnel in
there. The road was slick.”

For five minutes there was just the
steady, ghastly crunch-crunch-crunch
of cars piling on each other, and even
this sound surprised him. It wasn't a
booming, loud sound. It was like a beer
can when yvou erumple it—like 20 beer
cans being erumpled one at a time.

For a while, mercifully, the crunch-
ing stopped. But now the screams be-
gan coming from people trapped in
and under wrecks. Then came the suf-
focating smell of gasoline. And oil was
underfoot. And all the time, up above,
the stern voice of trucker Reed kept
calling his S0S.

Two girls, dazed, stood in the road
bleeding from their chins. “Watch
out!” someone shouted. They, and
others, jumped down a cliff. The
erunching had begun again. This time
nothing could be seen. Cars were col-
liding back in the whiteout. People
tumbled downhill, across snow, des-
perately hoping to reach the north-
bound lane for safety. But there was
no safety. Cars in that lane began



stopping. Now there was crashing
down there. Someone kept shouting:
“Ion't smoke. For God's sake, don't
gmoke.” The gas smell was every-
where,

And when at last the crashing had
ceased and deputies arrived they
added up 45 smashed cars, one man
dead, those bleeding girls and 41 other
men, women and children hurt.

Yet some called this a fairly mild
accident, as whiteout crashes go.
“Thank God, it was Saturday—not
many trucks,” says Sprague. “On a
weekday it would have been a mas-
sacre."

Like being in an explosion

So this, then, is what life is like in
a whiteout. And some extend for 100
miles. I've floundered through them
from Idaho Springs, Colo., to Bowling
(Green, Va., and in Buffalo—the na-
tion's worst whiteout city, where
winds hit 60 mph. As Ron Sprague
says: It's like being inside an explo-
glon.

And I can tell you: You get scared.

New Hampshire's Highway Main-
tenance Engineer, Bob Hogan, says:
“You just don't know what to do. Keep
zoing 7 You hit someone. Slow down?
You get hit. What do you do?™

Hogan hit the nail on the head. The
seary answer is that no one yet knows.

And the shocking fact is that no one
has tried to find out. Time and again
last winter safety people and patrols
called on anyone with a dwd (four-
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wheel-drive) vehicle—or snowmobile
—to be ready to turn out for rescue
work. But that's not preventing white-
out pileups.

Only a few are trying to help you
when the inevitable snowblast strikes.
“Well, we sand the roads as well as we
can and keep them plowed,"” said one
state transportation department offi-

_cial, apologetically. “And our budget

is petting very tight."”

Windsocks and strobe lights

In other words, until more safety
people get moving, you're on your own
this winter, come wind, come snow,
And working against you are some of
our “best” aute designers. They've
given us defroster systems so feeble
they never really heat the windshield
in front of the driver. It gimply ices
over, And some headlights are so re-
ceased they instantly fill up with snow
—taillights, too.

The worst recurrent whiteout spots
are known to patrols, and you should
get your engineers to do something
about them. New Hampshire is screen-
ing some “chutes"” with wind-break
pines. It also posts warning signs. At
some dangerous spots New Hampshire
and a few states even hoist airport-
type windsocks.

And New Hampshire now is switch-
ing to quick-change signs. If wind
comes, patrols report by radio. Up in
the mountain routes, signs will flash:
wiIND (They could flash: wHITEOUT).

New York, where whiteouts are a

major problem, is moving to investi-
gate the “chute” near Binghamton.
Besides warning signs, engineers may
be asked even to reshape the side of
a mountain to change local wind-flow
characteristics.

But more is needed—especially near
cities. Pilots know that strobe lights
(sequence flashes) can help guide
them to runways in foul weather.
Powerful strobe flashes, properly
aimed to avoid glare, could also be
used to delineate the road’s edge for
drivers over short, critical distances
ias on bridges or high hills).

One primary trouble is that many
of our Interstates have been built with
no thought to wind, By blasting away
natural barriers, contractors actually
have created whiteouts.

Tips that may save your life

For years it has been my job to re-
port on winter driving coast to coast.
Here are tips learned from my own
test trips—and from some very able
car and truck drivers.
B Prepare well in advance. Other-
wise, a whiteout will catch you sooner
or later,
B Know the storm conditions into
which you're venturing. If Weather
Service issues a heavy snow warning,
expect up to 150 miles of intermittent
whiteout blindness. This applies from
Canada to Arizona and the Gulf Coast.
B Know about fair-weather white-
outs. These strike night or day, when-

(Please furn fa page 124)

“Once in a whiteout, skill is of little

use. Survival is a matter of luck.”

Photo at left shows windsock in place on
a New Hampshire highway. In illustration
below, smart drivers get off the road
when whiteout conditions threaten.
Sequential strobe lights could
help pick out edge of the

road in whileoul areas.




THE CENTER FOR
DISEASECONTROL

~ Where

Wedged inside an aircondition-
ing duct, C.D.C. investigator
Wallace Rhodes faced his un-
known enamy—a liny airborne
organism.




F

egionnaires’ Disease struck New
York €ity during the dog days of
last suramer. It killed two workers in
the @ity’s bustling garment district,
and floctors said dozens of other peo-
ple may have picked up the mysterious
bacterium. There was a real possibil-
ity of panic.

Puddles on the street and water
towers on rooftops were suspected of
harboring the organism and somehow
releasing it into the air. The city
doused the streets in a six-block area
and drained dozens of towers. City
workers scrubbed down the 34th
Street subway station at the center of
the area where the two victims pushed
clothes carts.

Still, despite these precautions,
many New Yorkers were afraid to
take a deep breath.

Even for a city accustomed to crisis,
the outbreak was a new and vicious
challenge. But it could have been a lot
worse, Thanks to pioneesring work at
the Center for Disease Control
(C.D.C.), doctors in New York knew
what they were dealing with.

Researchers at the center, a federal
facility which has been fighting dan-
gerous dizeazes sinee 1946, had previ-
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M raised a makeshift probe along the surface of the air intake duct.
: ‘of a leak between ducts showed that the mysterious organ-
H‘l was growing in waler in the airconditioner's evaporative condenser.
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Todaﬂ?‘s researchers call on
sophisticated |ab gear to help
them crack medical mysteries.
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ously identified the organism as clearly
as a face on a “"Wanted” poster. The
center was able to sugpest a treatment
—erythromyein, a common antibiotic.
As the weather turned erisp last fall,
there were no further fatalities, no
new cases, and no panic. The city
breathed easier.

The puzzle of Legionnaires’ Disease
is far from solved. But many of the
pieces are in place today thanks to in-
ventive and courageous work by medi-
cal researchers at the C.D.C.—and
thanks to sophisticated lab gear that
has helped them along. The story of
C.D.C. research on Legionnaires' Dis-
ease is typical of case histories in-
volving investigators at the sprawling
laboratory in a suburb of Atlanta.
From here, they're sent on high-level
missions to track and destroy exotic
illnesses. The job is a kind of medical
guerrilla warfare: frequently investi-
gators don't know what they're fight-
ing, or where it's hiding.

The C.D.C. was drawn into the Le-
gionnaires’ Disease case, for instance,
yvears before the bacterium had been
identified. The story really began in
the 1960s.

It was a rare medical mystery. At
a county health department building
in Pontiac, Mich., dozens of doctors
and others began to get seriously ill.
They developed fevers, suffered crip-
pling headaches, muscle pain and dis-
orientation. Eventually, 144 persons
caught the strange disease. Local doe-
tors were at a loss to explain what was
happening. Somehow, the health de-
partment building itself appeared to
have the power to make people sick.

Within a short time after the mys-
terious outbreak in July 1968, Mich-
igan health officials called for help
from the C.D.C., which sent a team of
investigators to Pontiac,

Two members of the team promptly
contracted high fevers, headaches and
muscle spasms themselves, apparently
just by breathing the air in the
building.

The investigators' preliminary con-
elusion in 1968 seemed to come right
off the pages of The Andromeda
Strain, the science fiction novel in
which the villain is a deadly microor-
ganism from space. It appeared to the
ailing C.D.C. researchers in Pontiac
that a virus, bacterium, fungus or
gomething, was living in the aircondi-
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Re winter ailments: Does
C.D.C. make house calls?

t's unlikely, in the course of a nor-
mal winter's bout with sniffles,
sneezes or flu bugs, that you or your
family will make contact with officials
from the Center for Disease Control

For one thing, there are only about
100 epidemiologists—specially
trained disease detectives who work
in the field—on staff at the C.D.C.
And they have to cover the whole
country, so generally they only have
time for the most serious infectious
diseases. For another, the federal
agency goes out of its way to avoid
stepping on the toes of state health
officials. Nermally, requests for help
from the C.D.C. come from these lo-
cal doctors who need extra expertise
in fighting illness. The center does
jump into some situations on its
own=—if infections spread across
state lines, for instance, or if ships
or planes arriving from abroad are
suspected of carrying dangerous
organisms,

C.D.C. researchers entered one
case In 1974, for instance, when an
American tourist returned from Haiti
suffering from anthrax. That's a po-
tentially fatal disease caught from
infected animals. The C.D.C. traced
the disease to the tops of native
drums, made from bacteria-laden
goatskin, which the tourist had
planned to give to friends. The
disease-fighting team was able to re-
cover all the suspect drums, prevent-
ing the spread of the anthrax.

Doctors at the center do, how-
ever, suggest what to do if normal

Electron microscope view of flu virus.

treatment or the passage of time
fails to cure your winter misery.

"Anytime you're under the care of
a physician, and things are not going
well and you continue to run a high
fever,” one said, “you should ask
your doctor to call in a local infec-
tious disease specialist to look the
case over. Patients always have the
option to ask for a second opinion.”

Then, if your disease stumps the
specialist, he or she can make con-
tact with C.D.C. epidemiclogists,
who are on call 24 hours a day—and
often make house calls.
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C.D.C. researchers breathe air through spiral tubes in new top-security lab.

tioning svatem. Whenever the cooling
syatem went on, investigators guessed,
the tiny organism traveled on cool
breezes through metal ducts, then
geattered out through vents and into
the air.

To check out this theory, C.D.C. in-
vestigator Wallace Rhodes—who had
been called away from a Florida vaca-
tion after the other investigators had
gotten sick—opened the wall of the
main vertical air-intake duct in the
basement of the building. The shaft,
running from basement to reoftop,
where dim light now poured down on
the gray walls, was big enough to
climb into, Courageously, Rhodes
wedged himselfl inside to search for
clues on how the air leading to the
basement airconditioner could have
been contaminated,

Rhodes looked and sounded like a
character from Star Wars, His breath
hissed and clicked through the filter
of a gas mask. Slowly, he thrust a plas-
tic probe, like a sword, high above his
head. The probe sucked in whiffs of
air from the duct and carried the sam-
ples down, out of the duct, and into
the basement where the air could be
instantly analyzed by a seven-foot-
long machine called a LIRA,

Outside the shaft, a technician
named Karl Branch—who also wore a
gas mask—hovered over the LIRA's

graph readout, watching for twitches
in the inky line that would indicate a
leak into the air duct.

The LIRA principle was simple. Pe-
riodically, Branch shot traces of non-
toxie freon gas into a second large
duet adjoining the duct where Rhodes
now stood. If the second duct was leak-
ing into Rhodes's duct, Rhodes's probe
would sniff out the freon and the
graph pen would jump, indicating a
leak between the two ducts. |

“My gosh!" Branch said suddenly,
his voice mufMed by the mask. “Look
at this." Rhodes serambled out of the
duect and both men bent over the
orange-tinted graph paper. The line on'
the paper had suddenly shot up into a

Blood serum, straw-colored liquid, Is col-
lected from patients and stored in freezers
to help fight new outbreaks ol disease.




distinet point. Rhodes climbed back
into the duct and probed again, and
again the line on the LIRA readout
spiked sharply.

It was a key piece of evidence.
The duct adjoining the main air duct,
both men knew, was often filled with
droplets of water used to cool the air-
cohditioner's condenser in the base-
ment. When the cooling system was
off, this water settled into a pool be-
neath the condenser coils, It now ap-
peared almost certain that the culprit
in the case was growing in the small
dark poolin the basement. From there,
it traveled toward the roof, swept up
by warm air. Along the way, the LIRA
teat showed, the water droplets leaked
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Leglonnaires’ Disease bacterium.

into the air duct at the point where
Rhodes's probe picked up the freon
tracer.

Further tests back at C.D.C. labs
added more evidence, Guinea pigs ex-
posed to water from the basement pool
caught the same fever.

But after running the guinea pig
tests, the investigators ran into a
stone wall. They were still unable to
positively identify the mystery bug
that could infect both man and animal.

“We knew it must have been some-
thing in the water under the conden-
ser,” said Dr. Peter Skaliy, chief of
the microbiological control section and
the man who ran the guinea pig tests.
“We were at a loss as to what it was.
We continued work for a couple of
vears, but after three vears, the case
was all but dropped. We were criti-
cized for putting it on a back burner,
But how long can vou justify testing
when you're coming up with negative
results week in and week out, year in
and yvear out?"”

The case was put on ice, literally.
C.D.C, technicians froze some samples
of blood serum—the straw-colored
liquid part of the blood—from Pontiac
vietims. They stored them in test tubes

Technician injaects a sample into a gas
chromatograph. Within an hour, it will
draw a profile of a disease agent.

in the center's serum bank, a window-
less room full of Sears Coldspot
freezers containing more than 100,000
specimens of blood serum from wvie-
tims of thousands of diseases. They
marked the Pontiac sera “"Etiology
unknown.” In Pontiac, the aircondi-
tioning system was rebuilt. No one
elze caught the disease. No one died

from it, And no one knew where it had
{Please lutn to page 136)

Is your airconditioner safe?

Tha mysierious outbreak of fever
in Pontiac, Mich,, in 1868 is not
the only case in which the problem
has been traced to a microarganism
living in a large airconditioning
system,

Last August, C.D.C. officials an-
nounced that they had isolated
Legionnaires' Disease bacterium in
water from an airconditioning cool-
ing tower atop a hotel in Blooming-
ton, Ind. Twenty-threeof 25 confirmed
victims of Legionnaires' Disease had
stayed in the hotel within two weeks
before the onset of iliness. Four of
the patients died. Researchers also
found organisms closely resembling
Legionnaires' Disease bacteria in
water from an auxiliary aircondition-
ing tower at Baptist Memorial Hospi-
tal in Memphis. At least 13 persons
are known to have caught the dis-
ease, all of them workers or patients
in the hospital. One died.

Large airconditioners were sus-
pected in other outbreaks last sum-
mer in New York City and Dallas.
Researchers probed cooling units in
Dallas hotels housing some 36,000
persons attending the National Vet-
erans of Foreign Wars convention,
Six of the conventioneers caught the

disease,
None died. There wera two deaths

reported in New York. Samples of
water taken from the two cities were

still under study at the C.D.C. last fall.

Doctors interviewed at the center
expressed concern over the role
large airconditioning systems might
play in spreading dangerous disease.
And some said it was possible that
less virulent organisms—cold virus,
for instance—could be spread from
one or two victims through entire
buildings In the ducts of aircondi-
tionars.

What can be done lo keep com-
mon bacteria or virus out of large
cooling systems? Doctors | spoke
with said clean filters and proper de-
sign—with exhaust ducts placed far
from intake ducts, for instance—
might help, But they said the gues-
tion needs more study.

"The whole issue of airborne in-
fections is one we're having growing
awareness of . .. further investigation
may well be fruitful,” said Dr, David
Fraser of the C.D.C., an expert on Le-
gionnaires' Disease. "Our approach
right now is to understand more how
the airconditioning systems are in-
volved (in the spread of Legion-
naires’ Disease) before we suggest
a sef of requlations.”

| asked Dr. Fraser if he could at
least come up with recommendations
to make large airconditioning sys-
tems safer against Legionnaires' Dis-
gase while the research continued.
For instance, should filters be

changed or cleaned regqularly to
block the bacterium?

"No," he said, "cleaning filters
wouldn't necessarily stop Legion-
naires' Disease. | think we have to
learn how Legionnaires' Disease
Bacterium is spread, and then we
can make some recommendations.
But if we start making recommenda-
tions before we understand the biol-
ogy of the disease~the epidemiology
of the disease—our recommenda-
tions will only be as good as our
guesses.”

The experts don'l know enough
yet—that's the bad news. The good
naws is that home airconditioners
are not implicated in the spread of
Legionnaires’ Disease. Otherofficials
at the C.D.C. said that exhaustive
studies revealed no higher incidence
of the illness among people with
home airconditioners than among
people withoul home-cooling units,

Of course, even if Legionnaires'
organism is found in airconditioners,
it may not begin there. At the same
time C.D.C. researchers isolated the
bug in the Bloomington hotel cooling
tower, they also isolated it in a creek
about 50 meters from the hotel,
"Whether the organism might have
been transierred from the creek to
the cooling tower waler or vice versa,
| can't say at this time,”™ Dr. Fraser
said.
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LIQUID CRYSTALS:
KEYTOTV
THAT'S THIN

ASA

WRISTWATCH

by Jorma Hyypia

I magine a television with a sereen
g0 flat that you can hang it on
your wall just as you would an oil
painting. How about a set with a
flip-up lid, and the lid itself is the TV
sereen? You could take one of these
sets to the beach or the golf course
and—even in the brightest sun-
light—the pictures would be easily

viewed. Of course, thev would run
off long-lived batteries.

You can't yet buy these sets, but
the prototvpes exist. Two major
Japanese companies, Matsushita
and Hitachi, have unveiled the first
versions of these new TVs. [t may be
a few more years before yvou can get
yvour hands on one, but the technol-
ogy exists today—the technology of
Liquid Crystal Display (LCD).

Right now, the screens are on the
small side (though larger than some
of todav's mini sets) and are expen-
give to produce. Still, it isn't any
longer science fiction to speak of
wall-size TV, or even the wall itself
as a screen, Some day yvou'll walk
into your living room, flip a switch
and the opposite wall will just fade
away to be replaced by a front row
seat at your favorite movie, The
limitations of this new LCD applica-
tion are set only by the human imag-
ination.

Matsushita's TV weighs in at less
than a pound and a half, with a 2.4-
inch diagonally measured screen.
The screen, a flip-up type, is only
three-eighths of an inch thick and
draws only a 4.6 volts. That's amaz-
ing when you think that a conven-
tional TV screen guzzles literally
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thousands of ever more costly volts,

Hitachi's LCD TV has less defini-
tion than is claimed for Matsushi-
ta's, as it uses fewer LCD elements
per square inch and a different tech-
nigue. However, both sets are pio-
neering examples of what future TV
technology will be.

That future lies in the way liguid
crystals twist and turn in order to
alternately block or pass light waves
and thus form images. Liquid crys-
tals have been around a long time in
digital displays. You likely own an
LCD watch or have at least seen
one. They are distinguished from
their LED (Light Emitting Diode)
cousing in that thelr displays are
black and white, rather than bright
red, and are not washed out by
bright sunlight.

Techniques began in watches

LED techniques first became
available in watches. The newest
LCDTYV sets use an analog display—
as opposed to a digital one.

Texas Instruments has come out

with a line of watches that use dis-
play sereens similar to LCD televi-
sion. Rather than the complexity of
displaying a quickly moving and
very dense TV image, these watches
simulate the hands of a normal
watch, along with some other func-
tions, by activating 120 LCD ele-
ments (as opposed to more than
56,000 in the Matsushita TV and
about 9000 in the Hitachi set.)

Primitive? Yes. But only if you

think in terms of tomorrow. For
today, these watches are the first
step into the future.

Crystals operate logically

Liguid crystals are not the easiest

things in the world to understand,
but they do operate in a logical
manner, They are chemically pro-
duced organic compounds which
have unique properties that make
the erystals actually seem to behave
like both ordinary liquids and crys-
tal solids at the same time.



Think of a liquid erystal molecule
as being shaped like a microscopic
rod. These rods have what is called a
“dipole characteristic. Just like
many electronic elements, they
have two poles: positive and nega-
tive.

Opposite poles attract (just as in
two magnets), so a liquid crystal rod
in an electrical field will align itself
with that field's polarity. Picture
how iron filings are caught in a
magnetic field and positioned along
the lines of magnetic force. The
same thing happens to the tiny LCD
rods whenever an electric charge is
applied. By applying the right elec-
tric charge, you can align or “twist"”
them any way you might want—and
that is the basic secret behind LCD
technology.

Liquid crystals do nof generate

light, as do light emitting diodes or
the common light bulb. But, by
twisting and turning them in their
electric field we can use them to
transmit or reflect light from outside
sources. Depending on the applica-
tion, the principle is as simple as
that of the venetian blind.

“Dynamic scattering mode”

The Matsushita TV system uses a
“Dynamic Scattering Mode." Most
LCD watches and calculators use a
“Field Effect System." The words
don't matter, what's going on inside
does.

The accompanying diagram shows
a three-dimensional image of the
Matsushita TV display. Complex as
the diagram appears, we show an
area of only 36 LCD picture ele-
ments (electrodes), or less than one

(Please furn to page 146)
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A' a
Matsushita of Japan recently showed this
new, flat-screen TV. The picture is formed
by an array of liquid crystal black and white
"dots," much as photos in a magazine are
produced by dots of black and white.
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Unenergized Reflective Fleld Effect Cell returns incident light to produce a
white image. Incident light Is vertically polarized, then twisted 90° to pass
through the horizontal polarizer. After being reflected, it retraces its reflected
path to re-emerge from the cell. This may be considered as the "ol state of
the cell and occurs when no electric current is applied to the liquid crystal
matrix. Try to track the polarization twists.
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cell unaffected when an applied electric current untwists the liquid crystal
orientations. The vertically polarized light cannot pass through the horizontal
polarizer. The light cannot, therefore, be reflected back out of the liquid
crystal display. The polarization twists have captured the light.
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A Dynamic Scattering Mode (DSM) type liquid
crystal display consists of a liquid crystal layer
sandwiched between a iransparent electrode and,
in the case of the Matsushita TV, a picture element
consisting of an array of 57,600 areas activated by
signals from X and ¥ Drivers coordinated by a
Control Signal Generator. Electric current flows
from a central square area to the transparent
electrode, activating a similar segment of liquid
crystal layer. Light from above is reflected back
only by the activated area and passes through the
unenergized ereas to black picture element and
Is absorbed so viewer sees white square on black
background. System needs no polarizers.
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Hulls to handile the hottest engines are
on the way for action this spring.

by Bill McKeown aoatina coron

N ow next season's hulls are

catching up with last year's
powerful engines, And our preview
of newest models shows the result-
ing extra size and strength allow

room fl_'ﬂ' more accnmmndatinns as
well.

Boats are being designed and bal-
anced to carry their push power all
the way aft. Instead of an inboard
engine filling up the cockpit mid-

78 POPULAR MECHANICS

ghips, outboards and sterndrives
are doing the same job out of the
way back at the transom. Even in-
boards with V-drives are being posi-
tioned at the stern, and the depth of
the popular deep-V hull allows pow-
erplants to be mounted lower, out of
the way.

The larger cockpits, surrounded
by higher topsides, can place the un-
derfoot decking above water level,

With a tunnel hull under streamlined

decking, the Sleek Crall 20 can
mount 235 horses of Johnson

-.4__!“ outboard motor power,

where overboard drains make the
cockpits self-bailing. Another bonus;
The space below thoze elevated
cockpits no longer needs to be an en-
gine compartment, so several space-
conscious builders now are stowing
mini-staterooms there. Cruisers can
not only carry a crowd, but will be
able to sleep the group this year,
though the overnighting quarters
may at times seem more cramped




The runabout is stlll a favorite. Checkmate's new four-seater,
shown with 75-hp Evinrude, will tow skiers with ease.

Extra accommaodations are l. Bayliner advantage; their 31-foot
Congquest Sun Bridge takes three double berths, one single.

R~ e e

First Starcraft with extra-wide 8%-foot beam, the 25-foot Star-
Crulser Flybridge has cabin, flying-bridge steering.

Chrysler "package"” boat (left), 15-foot Striper bowrider, has fac-
tery rigged 45-hp outboard and steering already installed.

An offshore fisherman with cruising capabilities, the Pursuit 2500
from Tiara, has done 45 mph with a MerCruiser 260 engine.

Fishing machine with casting platform aft, the Cajun Special from
Sabre Marine s 20 feet from bow to transom deck.

than cozy for night-long sleeping.

Among smaller craft, the bass
boats maintain their popularity,
with trends toward stripped-down
aluminum skiffs at bargain prices,

canvas tops are being offered to
make a fishing boat a multipurpose
family boat, as well. Larger cruisers
are aleo being designed for dual-pur-
pose action, Few “convertible'

The houseboat is expected to
stapge a modest boom this vear. Onee
overproduced and overstressed in
open water where it didn't belong,
the floating home lost popularity.

cars

and metal flaked, chromed and ae-
cesgorized models for big budget
bassbusters. Some design improve-
ments aim at activities other than
angling, however. Windsereens,
sunlounge seats, ski-tow rings and

are atill being made, but a number of
new cabin cruisers are being called
“eonvertibles.” Afloat, the name
means that the craft can be
switched easily from family over-
nighting to offshore sports fishing.

Now it fseems to be coming back,
thanks again to big outboards and
compact 1/Os for convenient power,
Look for a larger variety of float-
ables from which to choose this sum-
mer. ™

JANUARY 1979 3



Now our ocean navigation system

Wide-coverage Loran C signals cover most land areas in the United States and can be used to
guide, or keep track of, trucks and cars.

by Gurney Williams |l

Lnraﬂ C, an astoundingly accu-
rate navigation system that has
guided boatmen for yvears, is coming
ashore.

CB-sized Loran units, capable of
leading pleasure boats back to with-
in 50 feet of a previously discovered
fishing ground, are beginning to
show up in land vehicles. Engineers
in many companies and government
agencies are looking into dozens of
possible land-based applications,
from following weather balloons to
helping with the Federal census, or
tracking ambulances and police
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cars. Time may not be far away,
according to Coast Guard Capt.
William Mohin (who works full time
on land applications of Loran), when
the system will be as popular in
private cars as CB is today.

Like an evolving prehistoric fish
struggling up onto land, Loran
systems face some difficult adjust-
ments asthey are given new roles on
shore. Receivers have to contend
with power lines, bridges, moun-
tains and skyscrapers that cause
mishaps in the pulsing radio ground
waves which are the heart of the

system. Prices are still too steep—a
new unit from Texas Instruments
carries a sugpgested list of $2095.
(Spokesmen for Chrysler, Ford and
GM all mentioned the high cost of
equipment in reporting that they
had no immediate plans to market
Loran C units as an option in their
CATS.)

Currently there's a big hole in
Loran C coverage. Even with recent
improvements in Loran chains, sev-
eral midecontinent states, from
North Dakota through western Tex-
as, are not covered. They're too far



can keep track of yourcar

Interior of Loran-C-equipped van (above)
and the base station which tracked it all
over Washington, DC. In this experiment,
the van's Loran coordinates were
continually recorded on tape. Using
these coordinates, the base could chart a
map of van's route. Map was accurate
enough to show such things as lllegal
turns the driver made. This technigue
may see much future use, as companies
keep track of their truck fleets, and
police HQs pinpoint patrol car locations.

Boaters already know about Loran C as a convenient aid to
navigation. New that more Loran transmitters are coming into
operation, their signals will cover much of the U.S. land area, as
well as the ocean. Signals are received from three stations, two
“glaves’ and a “master.” By comparing difference in time for
each signal to arrive, an accurate location may be plotted. Right

from transmitters, which have max-
imum ranges of 600 to 1000 miles.
Whether those states ever will be
covered depends on cost-benefit
studies eurrently underway and
future Congressional appropria-
tions.

Even with that gap, an estimated
50 percent of the land area of the
United States is now serviced by
Loran C. And by February of 1980—
when a new transmitting station is
scheduled to open in International
Falls, Minn., for the Great Lakes
region—Loran signals will radiate

through about two-thirds the land
area. By that time, Capt. Mohin esti-
mates, about 95 percent of the Unit-
ed SBtates population would be able
to tune in Loran C near where they
live.

As demand for the Loran C sets in-
creases, he says their price should
drop. Mohin estimates that the price
of a receiver could drop to around
$500 over the next several years.

Meanwhile, researchers have
been testing Loran C applications
on land. The consensus of thoze we
talked to: Despite the malfunctions,

now, these time-difference lines must be plotted on a chart. In
the future, computers could change the data into an sasily
usable and understandable form.

Loran C frequently can place you
within 300 feet of where you want to
be. Under ideal eonditions, Loran in
vour car could tell whether you were
parked by the front or rear doors of
your house.

The idea of Loran on land isn't
new.John M. Beukers, presidentofa
laboratory in Pennsylvania special-
izing in Loran equipment, says he's
been building Loran units to track
weather balloons over land since
1964, The balloons carry a Loran C
receiver and a radio transmitter to
send coordinates to ground tracking
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Texas Instrument's TIS000A is a pro-
grammable Loran C receiver which can
track up to four secondary stations. It will
display any one coordinate or up to four in
sequential order via computer memory.

stations. All a weatherman has to do
after sending a balloon aloft is tune
into the transmitter's frequency
and plot the path from coordinates
on a standard Loran chart. The
system beats radar, says Beukers,
because it doesn’t require a tracking
dish, and the accuracy—readings
are within 300 to 400 feet of actual
position—is better than radar.

Within the past vear or so, the
principle behind Beuker's balloons
has been adapted for several experi-
mental programs designed to track
or locate motor vehicles. In Wash-
ington, D.C., for instance, the Feder-
al Highway Administration (FHWA)
and the National Highway Traffic
Safety Administration (NHTSA)
have been following a white van
equipped with Loran as it wanders
all over the capital.

A receiver in the van converts the
Loran coordinates to audio tones
and feeds them to a tape recorder,
Later, back in an office building, the
tape is fed to a plotting machine and
the coordinates are converted into a
graphic display on a small green-
tinted screen. The path of the van
shows up as a line of numbers mark-
ing the course,

Toe make a complete picture of
where the van went on its recorded
run, researchers call up a prere-
corded map from a computer. Roads
appear as white lines, Occasionally,
the dot wanders slightly off the lines
as if the wvan were careening
through capital buildings. But the
researchers find it easy to ignore
gsuch aberrations, usually caused by
powerlines or other local, electrical
“noise."”

System is revealing

The system can be used to deter-
mine vehicle speed, total distance
traveled, location at any time the
tape was on—a complete inventory
of where the van went and how it got
there, ready for instant replay. In
one previous test, Capt. Mohin said,
it even revealed that a driver of the
van the day before had made an
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Loran C: Finding you wherever you may be

The Department of Defense developed
Loran—the name is an acronym for Long
Range Navigation—in the 1840s to help
determine the positions of ships at sea.

The initial World War Il system, called
Loran A, was useless over land. Signals
faded within a few miles of transmitting
stations. Loran C, an improved and more
sccurate version dating from the late
1950s, operates at a lower frequency—
100 kHz—and has a range today of
hundreds of miles over land. Coverage
has expanded with new chains in the
Northeast and Southeast—with a Great
Lakes chain scheduled for next year.

Loran A and C work under the same
general principle. Loran receivers com-
pare standard signals from different radio
transmitters, two at a time. Suppose your
Loran rig is a few hundred miles from a
master station, M, in the drawing, and a
secondary slave station, S2. Loran pulses
travelling at known speed leave the
master and slave stations and arrive at
the receiver at different times. This time
difference, measured by your set—in
millionths of a second or micro-
seconds—will be constant anywhere
along a hyperboelic line, marked X.

Loran charts display a whole series of
curved lines, each corresponding to a
time-difference reading. The first reading
alone isn't much help—it merely locates
you somewhere on a long curve arcing
between and beyond the stations. You
need more information te pinpoint your
location on the curve. Boatmen use depth
sounding, sometimes, to locate them-
selves on a Loran A line. Loran C offers
maora precislon—any area coverad offers

at least two slave stations. Time differ-
ence readings between a master and a
second slave station, §1, locate you on
one of another set of hyperbolic lines.
Determine your position by following the
second line on a chart (line Y) until it
meets with the line from your first read-
ing.

The time-difference readings for Loran
C are expressed by six digits, down to a
10th of a microsecond, like 14876.4.
Numbers like these, of course, won't be of
much help to the average motorist who
wants to know his position without
having to stop and pore over a set of
Loran charts.

But today, there are microprocessors
which will be able to convert Loran coor-
dinates into other data, more easily
used—such as Latitude and Longitude
raadings.

Teledyne's Loran C receiver can automati-
cally track and display two signals.

illegal left turn,

Another project during the past
year, in Tennessee, has collected
data on the use of Loran in 13 high-
way patrol cars. The $3000 Teledyne
TDL-701 unit fits unobtrusively un-
der the dashboard of a police car and
pulls in Loran signals from a yard-
long antenna, The primary use for
the sets is aceident site location to
improve road safety.

Accurately recording the site of
an auto accident can help prevent
future mishaps by pinpointing engi-
neering problems in roads, such as
bad curves or misleading signs. But
frequently today, according to Prof.
Paul R. Tutt at the Transportation
Center of the University of Tennes-
see, police at the scene of an acci-

L1

dent record “guesstimates,” or jot
down ambiguous notations such as
“near the big oak tree." “Often
there's more than one big cak tree,”
Prof. Tutt pointed out. Snowplows
knock down road markers. Highway
names change with the political
breezes.

Aid to census takers

Another use for Loran C might be
to aid census takers. Suppose you're
a .S, census taker operating in
rural farmland. You've got several
problems, a census bureau source
explained. "A rural post office box
and a house may be two different
things,” he said. “Rural delivery
route numbers don't necessarily go
in sequence.” Sometimes census
takers can't even find signs to iden-
tify road intersections, much less
homesteads.

Enter Loran. Census wehicles
equipped with receivers would let
census  takers record the loca-
tion of the front porch of a house
after they have finally found the
farm. Future census takers would
then find it much easier to drive
back to the same front porch. Using

(Please turn lo page 144)



On target

Arrows shot even from a compound bow are
repeatedly stopped by the nylon mesh of the
Promat Archery Target, says the manufac-
turer. All three models are of light weight
and fold compactly for handling and storage
The frame parts, nylon mesh and woven
backstop are replaceable. Promat | with 24-
inch-square targel costs about 540, and
weighs 11 pounds; the 36-inch model is
about $60 and 19 pounds. Impact Industries,
904 Sumner S, Wausau, Wis. 54401,

Hot stuff

Shake this pockel-sized bag a few seconds
for instant heat that will last for at least lour
hours, according to the manufacturer. Two
dry chemicals mix to produce temperalures
up o 120° F. t's designed for camping,
outdoor sports or emergencies. Hot-Z is
priced at $3 from Koln Industries, Box
357NR, Bronxville, N.Y. 10708,

Winter
skateboarding

Strap the two skis of the Snow Skate to the
wheels of your skateboard and leave the
streets far behind, The skis permit the same
slalom, downhill and freestyle maneuvers on
snow that you get from wheels while riding on
asphalt or concrete, according to the manu-
facturer. Polystyrene skis and MNeoprene
straps that won't rust are secured to any
skateboard with four noncorrosive pins.

The cost is about $30 a pair from Pan
Western Enterprises, 17985 Skypark Circle,
Sulte B, Irvine, Calif. 92714,

Trolling plate

The Trelling Plate eliminates the need for an
extra trolling motor. It is able to be instalied in
20 seconds and slows your boat o 1 10 3
mph. The engine then runs about 200 rpm
above idle. For Mercury and lale model
Johnson and Evinrude outboards, it sells for
£25 to 550, depending on engine size.
Kader's Machina Shop, 464 East 33 5t., Erie,
Pa. 16504,

Instant Kodak back

This motorized instant film back is Kodak's
first instant photography product for profes-
sional use. It adapts Grafiok back-equipped
4x5 cameras and other photographic
recording equipment o use Kodak PR10
instant print film. Applications of the unit are
primarily commercial or industrial. The film
back lists for $100; optional a.c. power sup-
ply is avallable for $50. Eastman Kodak Co.,
343 State St., Rochester, N.Y. 14650.
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Would you believe that
the handsoma Colonial
cupboard above houses
a sale? When door is
swung open (right),
Sentry's Standard is
revealed inside. The
safe's door swings within
the space created when
cabinet door is open fully.




Protect your valuables in
PM’s colonial cabinet

We picked a safe that gives security from fire as well as theft.
By building our cabinet, you can keep it in the room of your choice.

by Harry Wicks HOME anD sHOP EDITOR

his time of year, both home fires
and burglaries make a sharp
swing upward,

Look carefully around your home,
and yvou will gquickly realize that you
have many items worth protecting.
Electronic equipment, cameras, TV
sets and other large items need pro-
tection from burglars. But, be aware
that you have other possessions that
need protection from an even more
insidious enemy—fire. By filing val-
uable papers, deeds, insurance poli-
cies and the like in a safe with a fire
rating label, you will be assured of
having those documents on hand
should fire strike your home.

HOME SAFE

Bd COMMON NAIL
]"’ (10 REGD.)

FASTENER
(APER JOINTI
b

! ND. 2 SKOTCH
|
|
I
|
[

L~T" WoDD
EMNDE

DOOR PANEL— ONE 1 % B,

e

To make a safe acceptable in any
room, we created this colonial cabi-
net with its handsome raised panel
door. The most basic construction
techniques are used throughout.

Our cabinet is sized to suit Sentry
Standard safe model 5-3, manufac-
tured by John D. Brush & Co. Inec,,
900 Linden Ave., Rochester, N.Y.
14625. Available at department
stores, home centers and the like,
the safe sells for about $184. Since
the materials for the cabinet should
run you less than $30 (if you use No.
1 common pine as we did), yvour total
investment for great peace of mind
will be about $215.

MOTE: CABINET |5 SIZED TO SWNT
SENTRY STANDARD SAFE MODEL NO. 5-3.

Start by cutting the boards to
length for sides, top and door panel.
Mark the pieces with the letter code
(i.e., A, D, I} to avoid mixing the
parts. Edges to be butt-joined must
be perfectly square, so run the

MATERIALS LIST—COLONIAL CABINET
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WITH NO, 2 SKOTCH HINGE FASTENERS
FASTENERS (2 PER JOINT) (2 REQD.) {3 PER JOINTI

1
e |
| I

%

Key Poca  Size and Description
A 1 b x 20-316 x 21%" ping (op)
B 1 b m Ve x 18%" pine [cleat)
[+ 1 Vo x 10% x 24" plywood (Back)
D 2 Yaox 18 x 247 (side)
E 2 W ox 1-15M18 x 24" (stie)
F i ¥ ox 1% x 20%" (siop)
G 2 Y x @ x 217 jdoor shie)
H 2 Y x 2% x 16%" (door rad)
i 1 % x 13 2 17V (door panel )
J 2 Y x % x 18 (door baten)
K 2 Ve u ¥e x 13%"° (door bamen)
 TEr e
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:/ f;} r/,. T ‘]rr
)
DETAILW /‘: 2 £
PO | N
o \“\‘\ A 1 grAD
13/18" e ; D,E (5 REQD.)
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SEE
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ITYPICAL) | .
/'H |
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boards through a combination blade
on your table saw if they're not. Lay
out boards for each section to get the
most pleasing grain appearance.
Then, flop the boards so they are in-
side surface up. Apply a light coat of
carpenter’s aliphatic resin (vellow)
glue to mating board edges. Let glue
air dry for a few moments, then
press board edges together. Perma-
nently fasten boards, using No. 2
Skotch Connectors as shown, Clamp
the boards tightly together before
driving the connectors home. When
all boards are joined, there may be a
tendency for the section to curl. If
go, flop the workpiece, wipe excess
glue from joints with a water-damp-
ened cloth and set heavy weights on
boards overnight.

The decorative edge on the top's
front and side edges is made with a
molding cutterhead on the table
saw. Push the top through to cut the
end grain edges first and finish with
the pass for the front edge. The back
edge is not shaped. Sand the top
smooth, dust and set aside. Next,
finish the sides. Check length and
width measurements and make sure
both sides are identical. Using the

(Please turn to page 144}

BURGLARY PREVENTION THAT DOESN'T

COST A CENT

There is a house break-in about avery 12
seconds in the United States. By observing
a few rules, however, you can lower the
odds of your house being the naxt victim:
B Before leaving your home, make sure all
doors are completely secured,

B Check seldom-usad entrances, such as
basement and porch doors regularty.

B Check locks on other possible access
ways, such as basement vents, skylights
and accessible windows.

B Close your garage door when you leave
your home.

B Keep plantings near windows trimmed
s0 thay won't screen infruders.

B Leave a couple of lights on when you go
out in the evening—but not in an obvious
spot like the front window.

B Don't put identifying name tags or ad-
dresses on your key sets. They may be
picked up by a burglar.

B When leaving a key for a friend or family
member, don't hide it in an obvious spot,
like under the doormat or in the mailbox.
You should leave it with a trusted neighbor,
if possible.

B Leave only your car ignition key at park-
ing lots and auto repair shops. Lock your
glove compartment.

B Store tools and ladders under lock and

key o prevent burglars from using tham.
B Have a locksmith change keys on all
locks when you move into a new home.

Going on vacation?

B Only tell those people who have 1o know
about it.

B Do carloading out of sight of passers-
by—in the garage or behind the house.
B Stop all deliveries and have a friend pick
up your mail.

B Ask a nelghbor to keep an eye on

things.
B Tell the police; ask them to check your
property occasionally.

B Don'tleave your house looking empty or
deserted. Draw open all the curtains and
blinds slightly,

B Don't hide valuables in your bedroom,
where many burglars look first.

Be a good neighbor

Respond to alarms and suspicious
events, If a stranger knocks at your door
and asks for someone you've never heard

when you're al home, report the occur-
rence to police right away. Note his descrip-
tion and, if he has a car, his license plate
number. It may just be enough information
1o solve or prevent a burglary.

larger than the safe on all sides.

Use a straight piece of 1x3 to screed top-
ping cement level prior to smoothing It
with a trowel. Newspaper protects floor.

Before laying out the hole for a floor safe,
check to be certain that no cables or pipes
under the floor will interfere with your instal-
lation.

Make the cuts with a heavy-duty sabra
saw, using a tacked-down straightedge as a
guide. Next, nail a metal-lath basket to joists

To install rectangular floor safe (above)
cut a hole between floor joists 2 to 3 in.

FLOOR SAFE WITH CONCRETE JACKET CAN'T BE CARRIED AWAY

Fasten the basket made from metal lath to
joists with 1%-in. roofing nails. Provide
nailers at the ends for added support.

<
o

Before topping cement dries, soak up any
excess moisture, then pull away masking
tape to form a neat edge around neck.

and line its inside with 15-1b. felt. Add 1x3
frame inside opening, if desired.

Proceed to partially fill the basket with con-
crete and install the safe with the lid taped on.
Level the top of the neck to the existing floor,
then fill in around the safe with concrete to Y2
in. below the neck top and allow it 1o set,

Tape lid upside-down to neck of safe.
Trim off the excess tape hanging beyond
circumference of neck with a utility knife.

Do not place door in neck of the safe until
the concrete is dry. The locking mecha-
nism must be kept absolutely dry.

Finish with topping cement, smooth and level.

The rectangular safe used in our installa-
tion was a 67-lb. beauty that retails for 3224,
The clear door opening is 6% In. For your
nearest distributor, write to Major Safe Co.
Inc., 3600 East Olympic Bivd., Los Angeles,
Calif. 90023.—J.P,
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' 171ow-

to burglarproo
your house

it's not

hard to make would-be

intruders

think twice about breaking into your home.

by Rosario Capotosto

t makes no sense to spend a couple

hundred dollars to install the lat-

est in key cylinder technology in
your door locks when all a burglar
has to do is kick in an airconditioner
and climb in through yvour side win-
dow. Little things, like the security
tricks that follow, can often make
the difference between a successful
break-in and a foiled attempt. Al-
though they won't make your house
absolutely burglarproof, they will

beef up your protection. The tighter
your security, the more likely an in-
truderis to be deterred. As unneigh-

borly as it sounds, most of us would

much prefer to have a thief turn
away from our own home to look for

easier pickings down the street,

Little things you can do

The simple steps shown in this ar-
ticle can be taken right now to elim-

i

No matter how good the lock, it's only as

strong as the grip of the screws holding it in

place. Most doors and jambs are con-
structed of softwood, which has poor
screw-holding ability. To provide a better
anchor for screws, counterbore the screw
holes and insert hardwood dowels. Use 3&-

in.-dia. spiral-grooved dowels and
resorcinol glue. Note that the door shown

in the photo has a plywood veneer, but

the interior consists of soft ponderosa
pine. This is typical of many doors—and
one reason a large number of homeowners
have decided to replace wooden doors and
jambs with steel units.

inate, or at least strengthen, weak
links in the perimeter defense of
yvour home. Many will cost vou al-
most nothing and most of the re-
quired materials for these projects
can be found in the typical home
workshop.

The projects fall into three basic
categories: simple locking devices,
lock reinforcement and improve-
ment, and acrylic plastic shields.
We've also included a rudimentary
alarm that may make a thief think
twice before ripping you off. Many of
the prineciples involved can be modi-
fied to meet the requirements of
your situation. The hints may also
give rise to solutions that you can
develop on your own.

One caution to keep in mind: Nev-
er install a device that will in any
way hamper yvour exit during a fire
or other emergency, ™

WL

Garage door locks are easy to pick because
bullders usually use the cheapest-quality
locks money can buy. It does a thief no
good to pick your garage door lock, howev-
er, if you prevent him from raising your
overhead door with this foclproof method:
Drill a hole in the track slightly above one of
the rollers and insert a Ya-in.-dia. steel rod
to act as a stop. For a double door, drill the
hole in both tracks and use a longer rod. A
slight downward bend at each end will keep
the rod in place.

Caution: Do not use this method with au-

tomatic-lifting doors; it can damage the
lifting mechanism.

The standard lock strike is usually light-
gauge metal “secured” to a softwood jamb
with a pair of V2 10 ¥-in.-long screws. Instal-
lation of a maximum-security strike like this
one prevents easy entry. It's oversize in
length and thickness and is anchored with
four hefty screws which engage the 2x4
stud behind the jamb.

To install, temporarily remove the door-
stop molding to permit routing or chiseling
the necessary recess. The doorstop will
conceal the long portion of the strike when
it's reinstalled. A large hole at the center of
the oversize strike allows you to drive a nail
through the stop into the jamb to prevent
an intruder from using a plastic card to re-
tract a spring-latch type of lock, a favorite
technigue with burglars.

]
i

8
Al

One of the easiest entries for a burglar is to
push back a spring-laich lock when the
doorjamb is the nonrabbeted type. To do it
he slips a thin piece of plastic such as a
credit card beneath stop and past door
edge (arrow). To prevent such entries, drive
four or five &d finishing nails through the
stop in front of the strike plate hole. Now a
card can't be slid under stop. Usa pilot
holes to aveid splitting the stop and set
nailheads below surface and fill with plastic
wood filler to conceal nails. f greater
strength is desired, substitute 1% in. No. 8
th screws for the nails and insert them in
counterbored holes.
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Basement windows are frequently left open
during the day for ventilation. Burglars
know this and often gain entrance here. In-
slall a Plexiglas shield/vent over the win-
dow to increase your security. Form the
shield from a single “%-in. sheet. Make the
necessary bends with a strip heater. A

Door chains are of limited value when in-
stalled with the small screws often sup-
plied with these devices. Notea how much
larger a screw can be used without rebor-
ing the original holes in the hardware. Cau-
tion: Chains are secondary locking devices
meant only to let you Iinterview a stranger
without uniecking door completely.

homemade strip heater can be made with a
Rohm and Haas heating element avallable
at some hardware and most plastic supply
outlets. Plans for the heater are provided
with the heating element. To install, bore
pilot holes for one-way screws in the win-
dow frame.

-

Sliding aluminum windows can be opened
if a burglar pries apart the typically flimsy
framing which usually houses aqually-fiim-
sy locks. Drill a hole through the track and
window frame to allow insertion of a steel
pop rivet. The pop rivet pin locks the sliding
paneais in a closed-position. Use two rivets
at the bottom of each panel. An additional

Burglars may try using a keyhole saw to cut
out a lock which they cannot plck. Ya-in.
steel rods inserted through the edge of a
door, above and below the lock, will
discourage such attempts. Do not use glue
to set the rods—Ileaving them free to rotate
will make sawing even tougher.

-

_ g / K

hole in the track will let you leave the win-
dow locked but slightly open for ventila-
tion. If window ledge is deep, use a drill bit
extension or a flexible shaft to permit drill-
ing close to the edge. Heads of rivets are
easy to grip and can be quickly removed
from the inside in case of fire or other
emergency that requires quick exit.

A pair of sturdy screw eyes installed on
both sides of a door frame will allow the
insertion of a %-in. steel rod or pipe across
the door. This is a simple, positive method
of keeping out a lock-picking burglar.

Important: be certain that the bar is easy
to remove and allows quick exit in emer-
gency situations. Use at least 3-in.-long
screw eyes anchored securely to 2x4 door
frame members. You should find studs to
fasten Into between 2 and 5 In. from the
edge of the door.
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Monretractable, one-way screws are often
hard to find or not available in the size you
require. You can easily make your own
screws by filing or grinding two slants as
shown above. Rubber or wood pads in the
vise will protect screw threads.

Use this type of screw to attach any hard-
ware or ornamentation axposad on the out-
side of the house, but keep in mind that re-
moval of the hardware will be practically
impossible without drilling out the screw or
grinding off the screw head.

Entrance doors that open to the outside
and have removable hinge pins are a wel-
come sight to burglars. To prevent one
from removing the pins and lifting out the
door, drill a hole in one hinge leaf and insart
a Ya-in.-dia. steel pin. Allow it to protruds
about % in. Then drill a mating hole through
the opposite laaf to receive the protruding
pin. The hole should be slightly elongated
to provide clearance for the pin as It
swings. Add pins to all three of the hinges
that hold a typical exterior door.




This supplementary, heavy-duty strike is
sized to fit under the standard strike for a
key-in-knob lock. The off-center holes per-
mit the use of heavy, 3-in.-long screws
which penetrate well into the stud behind
the jamb. A sacond pair of holes (partly ob-
scured) allows the original strike to be rein-
stalled with the original screws. Deepen the
mortise with a chisel to accommodate the
extra thickness.

FILLER BLOCK

1-172 x 1-142™
wooD BAR

Sliding patio doors are usually equipped
with flimsy locks which can easily be
sprung with a hefty screwdriver. A stout
length of wood wedged between the frame
and the movable section will prevent the
door from being opened even if the lock is
jimmied.

Cut a piece of 1¥-in.-square stock to fit

Add a piece of sheet plastic on the inside
of a glass paneled door (or front door's
sidelights) to keep burglars from getting in
by smashing a panel. Acrylic plastic is
unobtrusive yet cannot be broken guietly,
aven with a hammer. Cut and drill the plas-
tic to suit your opening, using ordinary
woodworking tools, Be sure to use an am-
ple number of roundhead screws with
washers to secure the plastic.

Qid fashioned, easy-to-pick lever-tumbler
locks (photo 1) can be replaced with mod-
ern cylinder type or latch-and-deadbolt
locks by cutting out the mortised section”®
and replacing it with a block of solid wood
called a Dutchman (photo 2). Taper the cut-
out and mating block slightly as shown.
Glue the block in place with resorcinol
glue, applying pressure with a bar clamp
between the strike and hinge edges. The

the space between the door edge and
frame. Attach it to the jamb with a hinge.
Then install a wood block stop on the door
to hold the bar horizontal. Use a magnetic
catch to keep the bar up and out of the way
when not in use, Filler blocks fit into the
jamb recess allow flush mounting of the
hinge and catch.

o
g

You can make a rudimentary buzzer alarm
to scare off a burglar for about $6. The parts
required are stock items which can be pur-
chased at hardware stores and radio sup-
ply shops.

The principle is simple: a length of mono-
filament fishing line is stretched across an
opening so that, if deflected more than an

inch, it will trip a mercury switch. The .

switch completes the buzzer and battery

keystone shape transmits clamp pressure
to all three sides—which would be impos-
sible with a square insert. No nails or
screws are necessary, but if you use them,
be sure to set or counterbore so heads are
below the wood surface.

The surface of the door can be left asitis
or faced with panels (photo 3), depending
upon the original thickness of the door
into which the new lock is fitted.

4

Police statistics indicate that many bur-
glars push in first-floor window aircondi-
tioners to gain entry to houses. A ¥ x Y-in.
steel bar (you can also use % x 1-in. alumi-
num stock), secured across the top and
bottom of the airconditioner with lag-
screws, will prevent such break-ins. Win-
dows are rough-framed with double or tri-
ple studs, so you can use two 516 x 3-in.
lagscrews at each end of the brace for a
solid grip.

If the design of the airconditioner per-
mits, it's also a good idea to drive screws
into the housing to prevent removal to the
outside as well. Most modern aircondition-
ers, howaver, are housed in flimsy plastic
that doesn't allow solid anchoring. You
may have to settle for the method illus-
trated above.

MERCURY
SWITCH

circuit, thereby turning on the buzzer
alarm.

To attach the line to the switch, drill a
small hole in the switch lever. Some mercu-
ry switch levers move more readily than
others, so check this out. Use one that trips
with very slight pressure. The 6-v., buzzer,
No. 273-049, is available at Radio Shack, as
Is the battery holder, which is listed as No.
270-390.
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Security-3 system (5195 to 5370) uses steel
door, steel-reinforced frame, latch, three
deadbolts and self-locking hinges. Inside
knob disengages all locks. Pease Co., 7100
Dixie Hwy., Fairfield, Ohio 45023,

Easy-to-install, one-way, all-brass viewer
has a fish-eye lens, lets you see who's at
the door. Fits doors up to 2% In. thick.
Costs $3.90 from Hager Hinge Co., 139 Vic-
tor S1., 51. Louls, Mo. 63104,

Chain-Guard deters intruders with knob-
ring design and casshardened chaln se-
cured to jamb with a 3-in. lagscrew. Price is
83 ppd. Better Way Products, 21330 Center
Ridge Rd., Rocky River, Ohio 44116.

o

Patio door bolt, mounted on edge of inside
sliding panel, deadlocks to outside panel.
Provides locked ventilating position, If de-
sired. At retall stores for $6.70. Stanley
Hardware, New Britain, Conn. 06050.
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products

that make it tougher
for burglars

t's a good bet that a professional

burglar can get into the average
home in less than 10 seconds. There
are, however, many products to help
you slow him down long enough to
discourage him or maybe even scare
him away.

Start at doors, where burglars
usually try first. Most wooden doors
can be pried open in a few seconds
with a claw hammer. If you have an
extra two or three hundred dollars,
spring for a steel-encased door with
a steel or steel-reinforced wood
frame. Since steel doors insulate
better, yvou'll recoup some of the ex-
pense in saved heat.

Second in importance to the door’s
composition is its lock. If yours is a
simple key-in-knob, spring latch
type, it is only slightly better than
no lock. Basic security requires that
ecylindrical or tubular locks at least
have a deadlocking lateh bolt—a
small auxiliary plunger that locks

Door security hardware

the latch in place. Even better would
be the addition of a deadbolt lock.
Choose one that features a hefty-
sized bolt (one that has plenty of ex-
tension on both sides of the lock face-
plate). Many bolts have concealed,
hardened steel rollers to make saw-
ing nearly impossible. Also look for
beveled, wrench-resistant eylinder
guards,

Caution: Although double-cylin-
der deadbolts (locks which need keys
on both sides of the door) are helpful
on doors with vulnerable glass pan-
els, this type of lock should be used
cautiously, In a panic situation,
such as a fire, the few seconds lost
fidgeting with a key might be fa-
tal.

Use your common sense when pur-
chasing other security aids like
chain locks and door viewers (peep-
holes). A chain's primary purpose is
to stop the unexpected rush of an in-

(Please furn to page 152}

MNew high-security deadbolt lock by one of
the leaders in pick and drill-resistant cylin-
ders has 2-in.-long, hardened steel antisaw
bolt with 1-in. bolt throw. Sells for $48 to
$63. From Medeco Security Locks Inc., Box
1075, Salem, Va. 24153,

&/

Kaba 8 high-security cylinders deter lock
pickers. Key with precisely-milled dimples
operates lock cylinder either way it's in-
serted. Mortise or rim cylinders with two
keys, about $23. By Baldwin Hardware, 841
Wyoming Blvd., Reading, Pa. 19603.

Cylinder of Sears's MKS match key system
lets you reprogram your lock or locks to
any of 1000 combinations. It can be used
with this heavy-duty deadbolt lock or other
type locks. Replacement cylinder costs
£6.99; with deadbolt, $15 to $17.

B500 Superbolt has 1-in. throw and bronze
alloy security cover that's wrench-resistant
and anchored with hardened steel bolts.
From locksmiths at $34 for single cylinder.
Schlage Lock Co., 2401 Bayshore Blvd,,
San Francisco, Calif. 94134,



Point-of-entry alarms

Combination alarm/door stop
powered by aerosol container
emits a 90-decibel blast when
would-be intruders attempt to
force door. Priced at under $10.
Sunbeam Appliance Service
Co., 5300 West Roosevelt Rd.,
Chicago, IIl. 60650.

Pre-intrusion alarm is designed
to scare off an intruder before
he makes a serious attempt at
entry. The Dbattery-powerad
alarm sounds for as long as the
knob is touched. Retalls for
$24.95. Unisen Inc., 17951 Sky
Park Circle, Irvine, Calif. 92714,

A battery-operated Entry/Alert
sels up a detection field in and
around a metal doorknob. Unit
Is ideal for travelers, as well as
homeowners and apartment
dwellers. Retail price Is $19.95,
from Entry/Alert, 6241 Yarrow
Dr., Carlsbad, Calif. 92008.

An sasy-to-install, battery-oper-
ated Burgalert is armed by en-
tering five-digit code and dis-
armed by re-entering code. May
be used at door or window.
Omtrenics Manufacturing Inc.,
810 Skokie Blvd., MNorthbrook,
lil. 60062. About $40.

Home alarm systems

Rl

Easy-to-install wireless system ($198) pro-
vides you with two magnetic switches, two
transmitiers, a smoke alarm and a receiver/
alarm control box. Extra components avail-
able. Chamberlain Manufacturing Corp.,
B45 Larch Ave., Eimhurst, lll. 60126.

Lifesaver IV includes door and window
alarm/transmitter, ionization smoke detec-
tor and a.c.-powered receiver. Alarms
transmit to receiver up to 200 . away.
About $200. Golin Communications, 500
North Michigan Ave., Chicago, lll. 60611.

SWITCH IS5 WIRED EITHER
TO TRANSMITTER QR
DIRECTLY TO CONTROL BOX

INSTALLED SWITCH AT
TOP OF DOOR

SWITCH IN CLOSED POSITION
= &%

MAGNET

e . —

=

ALARM SOUNDS WITH
SWITCH IN OPEN
POSITIOM IF S¥YSTEM 15 ON

O

O @]

When magnetic detection device is tripped,
protective circuit is broken, causing a near-
by transmitter to signal a remote receiver
(in wireless systems) or else causing a re-
lay in control box to latch shut and sound
alarm (in hard-wired systems).

Guard Site uses radar to protect area in
home through which intruder must pass to
get to your valuables. To install, simply
plug it in and connect bell. About $200,
from Casady Engineering Assoc., 560 Alas-
ka Ave., Torrance, Calif. 90503.

Easy-to-install Watchman system features
a two-stage alarm. Audible beep sounds
first. Then, unless it's deactivated due 1o
false alarm, a loud 6-in. bell rings. Bell
housing is tamperproof. About $200.
Orient-Martin Inc., Concord, Calif. 34520.
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Give your prefab fireplace

Using conventional materials
you can enclose a fireplace
with this handsome cabinetry
in just one weekend.

by Harry Wicks and
Joseph R. Provey

Tuda:.f’s fireplace doesn't have to
git with its back against the
wall. Prefabricated units ecan be
used in new and creative ways—the
prefab fireplace displayed in PM's
Year-Round Vacation Home (page
106, Sept. '78) proves the point. The
design problem in this house was to
make the most of the available liv-
ing space. Architect Ira Grandberg
chose to maintain an open, spacious
feeling in both the living room and
snack area/dining room by separat-
ing the areas with a low-profile, free-
standing fireplace,

The fireplace and its surround vis-
ually distinguish one space from
the other and effectively provide a
degree of mutual privacy. At the
same time they won't dead-end your
vision or eramp vour access to the
other areas. For example, you can
gaze across fireplace and snack
counter and through the kitchen
window beyond.

Choosing the right prefab

The easiest type of prefabricated
fireplace to customize is a built-in
model. This type is engineered for
zero clearance—so that combustible
materials can touch its sides, back
and bottom without fear of fire. For
our installation we chose a Preway
unit called the Energy Mizer that
uses outside air for combustion and
reheats and recirculates room air
for added energy savings. The out-
side-air intake ducts, along with the
bifold doors, cut down on the amount

of warmed air in the room being lost
up the flue.

Depending on the size that's best
for you, the cost of a prefab fireplace
will range from about %530 to $620
from Preway, Inc., Wisconsin Rap-
ids, Wis. 54494, These prices include
air intake ducts. The chimney pack-
age and accessories (grates, blow-
ers)are extra. The chimney kit costs
about 208,

Tips on installation
The first step in any fireplace in-
stallation is deciding where you
want it. Don't put it where it will be
in your way or disrupt convenient
traffic patterns. Also, choose a spot
that will give the most heat benefit.
[deally, as in our installation, a fire-
place should be located smack in the
middle of the most-used space on the
first floor, or in the basement of your
house. Since warm air rises, putting
it near a stairwell provides you with
B phalo by Richmd Garland

b
-
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-
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Handsome enclosed prefab fireplace serves as room divider. This design Is by Ira Grandberg, AIA, and Robert Brooks.
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acustom look

ready-made ducting to warm the up-
per floors. Another consideration is
proximity to combustibles. Even
with zero-clearance units, remem-
ber that the fireplace should be lo-
cated so its opening is at least 30 in.
from combustible furniture or walls.
Finally, choose a spot where the
chimney can be installed without
cutting into your rafters or ceiling
joists,

A do-it-yourself job

Installation of most prefab fire-
places is within bounds for any com-
petent do-it-yourselfer. After you
chose a location, position the fire-
place and then use a plumb bob to
mark the center point for the chim-
ney opening on the ceiling. Push a
wire marker through a hole drilled
at the center point and check the
space above the cutout to avoid cut-
ting wires or plumbing above the
ceiling. Then cut a hole in the ceiling
to suit the chimney with a keyhole
or sabre saw,

Fit the first section of triple-
walled pipe onto the top of the fire-
place. Then add sections as you con-
tinue toward the ceiling, rotating
each section until seams are
aligned. To support chimney at the
ceiling penetration, use ceiling sup-
port box for free-standing fire-
places. Next, cut a hole in the roof
and proceed to install the rest of the
chimney, its flashing, storm collar
and rain cap. The finished chimney
must be at least 3 ft. above the high
point of the roof cutout and at least 2
ft. above the highest point of the
roof that's within 10 ft. of the chim-
ney.

The air intake ducts to a unit like
the Energy Mizer must terminate
outside the house. Do not draw air
from the attic, other rooms or from
the garage. Once the outlet posi-
tions have been located, cut the re-
quired holes for the combustion air
ducts and connect the ducting to el-
bows fit into the stove.

Don't forget a hearth extension.
It's an important safety feature
that guards against errant sparks
and embers from falling logs that
might otherwise land on your rug
and start a fire. The hearth exten-
sion should extend at least 16 in. in
front of and at least 8 in. beyond
both sides of the fireplace opening.
It must be composed of a noncom-
bustible material such as brick, tile,
slate or concrete. [t's a good idea to
sketch floor plan and elevation

FIREPLACE
SURROUND

ROCF

34" PLYWOOD PITCH

NAIL FRAME TO CLEATS - 374"
FASTEMED TO GEILING 2

34" PINE, -

TRAMTO

MATCH

" PLYWOOD

WILSON ART
LAMINATE

T x4
PINE—01 ]

1a"
DAYWALL —] (i

APPLY |
RUFF-IT %
FOR N |
|
|
|

TEXTURE ~1 e

L

A

NON-COMBUST IBLE
HEARTH EXTENSHON

CEILING ENCLOSURE

12° MINIMLUM

MAIL SHOE
TO FLOOR
WITH 10d
MAILE

drawings of your proposed fireplace
and chimney and bring them to your
local building inspector when apply-
ing for your building permit. Also
bring along all pertinent informa-
tion about your stove,

Building the fireplace surround

The surround is basically a
straightforward job of framing with
2x4s and skinning the framework
with plasterboard. Start by laying
out the walls for the surround in the
spot you have chosen for the fire-
place.

Next, you position your unit. Then
precut all studs and plates to length
as determined by vour stove's base
and height dimensions. Our unit re-
quired a 12-in. elearance from the
top of the fireplace to the underside
of the mantle. Be sure to follow vour
fireplace manufacturer's installa-
tion manual carefully for safety and
efficiency.

Nail down the end soleplate first
and then preassemble the front and
back walls—and erect each as a sin-

gle unit. Nailing on the ends of the
mantle framing and toenailing in
the unnotched corner studs could
come later.

Next, install the drywall and set
the ringed nailheads slightly below
the surface (i.e.,, dimple, but don't
break the plasterboard paper). Tape
and compound all joints and nail de-
pressions.

You will require only one coat
of compound if you plan to finish the
surface with Ruff-It as we did. Once
the plasterboarding is completed,
nail on the plywood top—with the
chimney hole cut out beforehand.
Bond the high-pressure laminate to
the plywood and trim around the
mantle and the fireplace opening
with 1 4 pine. Paneling, brick, stone
or ceramic tile can also be used to
finish off the surround with the look
you desire.

Details for an optional eeiling en-
closure are provided in the plans.
You may want to use the trim face-
plate provided with most chimney
kits instead. 2.0
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Build thisru

toy chest

Roomy, neat and attractive,
this functional chest will
provide years of service.

by Willard and Elma Waltner
Yun'” appreciate how many toys
stay off the floor and out of your

way when vour kids use PM's colo-
nial toy chest. Children love its slid

ing shelves and spacious storage for
all their toys and games, And with
its compact size and fashionable de-
sign, the chest can be put to other
uses when the voungsters are grown
and gone.

The upper toy compartment is
shallow enough so that a child
doesn't have to dig deep to get the
toy he wants. The half-lid top folds
back on itself, decreasing the chance
of its falling back down and slam-
ming fingers. Two bottom drawers
provide additional storage space,
and an open compartment at one
end has 10 sliding shelves for puz-
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Shelf (F) between chest and drawer areas is
let into groove ploughed in panel (B).

gged colonia

Simple lines and stained pine
boards give PM's toy chest an
Early American look. When kids
are grown, it can be used for
blankets, other seasonal storage.

zles and game boards as well as
gpace for oversized children’s books.
PM's colomal chest was designed h:,.’
Anthony Epp.

I‘:\::'l']li for the drawer bottoms
and the sliding shelves, which are
made of Y-in-thick plyvwood, the
chest 1= built entirely from %-in.-
thick pine stock. To ereate the wide
boards, edge-join 1x6 boards llsiﬂg
lap joints. Use white carpenter’s
glue and elamp overnight.

Next, cut lumber to dimensions
given in the materials list and draw-
ing. Cut the groove in end piece (B)
as shown, Nail and glue B to chest
back (). Turn the assembly upside
down and nail and glue the chest
bottom (A) to B and C. The front

Use a dado head on a table saw to groove
chest front piece (D) and divider (I).

"




Divider (H) is butt-joined to front and back
of chest, held with nails and glue.

edge of A should protrude 34 in.
beyvond the front edge of B. Nail and
glue the drawer compartment end
(E}to A and C.

The toy chest bottom (F), which
also functions asthe top of the draw-
er compartment, slides into the
groove in B as shown. Nail and glue
F to B, C and E. The front edge of F
should also protrude % in. Next,
abut the drawer compartment divid-
er (G) as shown between A and F.
Nail and glue G to A, C and F.

Cut 10 13-in.-long grooves along
the inner side of front piece (D) and
on one side of open compartment di-
vider (I) as shown. These grooves
will accommodate sliding shelves for
game boards, puzzles and larger

Install compartment divider (I} as shown
here, using dowels, nails and glue.

nursery books. Some shelves can be
removed to accommodate larger
puzzles or game boxes. To cut the
blind grooves to proper length on a
table saw, mark an arrow on the
wood 13 in. from the end. Place a
piece of masking tape on the rip
fence opposite the center of the saw
blade or dado head. Then, with each
pass, feed in the wood until the ar-
row just lines up with the tape.
Cut rabbet in D where it attaches
to B as shown. Turn chest assembly
upside down and fit D into position.
Drive nails through F and D. Turn
chest right side up and glue and nail
B to D. Insert toy compartment end
(H) and glue and nail to D and C.
Glue and nail I in place. Nail on the

TOY CHEST
PLANS

ASSEMBLE ALL PIECES
WITH Gd FINISHING
NAILS AND GLUE

P e ot

BECTION VIEW OF DRAWER

374 x 38T DADD
{BOTH SIDES)

1/d VA" GROOVE
REAR WIEW, PIECE M

MATERIALS LIST—TOY CHEST

Size and description (use)

%4 x 19%: u 36" pine {chest bottom )

3 x 18 x 18" pine [and]"

% x 18 x 36" pine (back)”

3a 1 1% x 36° pine (front)

3 x B x 18" pine {end)

%5 1 18% x 367 pina {loy compartmeen
oitorn )

% x B x 17" pine (drawer compartment
divider

- --t-n-h-l.-.-ni

]
3w 11% x 187 pine (loy compartrent end)
3 x 11% x 137 pine (open compartmant
divider)
3 x 13% x 19" pine [open cormpartme
fop)*
% x 9% x 22%° pine (loy compartmant lids)
Y ¥ 10% x 13" plywood (shalves)
b x 5% x 174" pine (drawer Tronls)
¥ x 5% x 17%" ping (drawer sides)
Yox 4% x 15" pine (drawer backs)
Ya x 16% x 174" plywood |drawer botioms)
Z-diamater %" ping (drawer knobs)
.t 2, B sirap hinges: 4, 1% fh screws: 8d finishing nails
white caspenter’s glue as noeded
dge-oin 1x6 boards; rip 10 indcaled width.

-y

L= ]

ED‘HGZI"I L=z @ 'nml:rn:ua-!
R RO B B = RO
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open compartment top (J). Nail on
the back lid of the toy compartment
(K) and hinge the front lid to the
back lid.

Cut dadoes and grooves in the
fronts and sides of the drawer pieces
as shown. Assemble with nails and
glue, Turn drawer knobs on a lathe,
using contrasting wood for a decora-
tive effect if desired. Countersink
screws to attach knobs as shown.
PM's colonial toy chest will last for
years and become a favorite family
heirloom, ™

6" 5TRAF HING|
12 REQD.)

34w 5A"
RABBET

NOTCH F
FLUSHWITH
OUTSIDE OF B

DRAWER ASSEMBLY
(2 REQD.}

JOIN BOARDS FOR
OVERSIZE FIECES
WITH LAP

JOINTS GLUED
AND CLAMPED

1/4 x 38" GROOVE
(10 EQUALLY
SPACED EACH
BIDE)
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10 great shop tricks from
a master craftsman

This is the third in a series of articles by noted craftsmen who are willing
to share their shop secrets with PM readers. This month’s resident ex-
pert is shop pro Harry Wicks, PM’s Home and Shop Editor. A former
carpenter, who conducted his own home improvement and custom
furniture business, Wicks is the author of two books and is currently
at work on an encyclopedia of craftsmanship to be published later.

Pay less for shop glue

Spotting glue squeezeout

Pros have long known that buying large quantities of
glue is a sure way to save shop dollars. If you do a lot of
shopwork, you should consider buying the stulf by the
gallon. For easy use | pour the glue into thoroughly
washed detergent bottles that my wife saves for me.
Typical savings (using Sept. ‘78 prices); the white glue
shown cost $8.95 a gallon, or 7 cents per ounce (a
gallon is 128 oz.). By contrast, a four-ounce bottle of the
same glue was marked at B9 cents, or 22V cenls per
ounce.That's a saving of 15% cents per ounce. For
maximum shelf life, keep glue capped tightly and don't
expose it to freezing temperatures.
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All woodworkers learn early in their furniture-building
careears that giue permitted to dry on a board seals the
surface and spoils the stain job (i.e., leaves white
spots). And, since white glue is just about invisible
against white pine, it isn't too difficult to miss a spot that
should be wiped. To make it easy to find excess glue,
try tinting the glue with a small amount of blue ar red
chalkline powder. It won't affect the glue’s holding abil-
ity, but will make it easy to spot when it oozes out of a
joint. Remove any unwanied glue from wood surfaces
by wiping it off completely with a clean, water-
dampened rag.




Mixing your own stain

It is often desirable—and frequently a must—io mix
your own stain color, rather than use one right from a
can. In fact, if you stock your paint shelf with three
stains—mahogany, walnut and maple —plus some um-
ber and sienna pigments, you can mix just about any
color you want. To avoid waste, use a small coffes
measure to determine correct proportions of the various
stains to use, When you are satisfied with the tint—on a
scrap of the project wood—mix the stain in the volume
needed, using proportions you determined with the
measuring cup,

Reusing expensive moldings

When a piece of molding is removed from a wall or the
like, nails should be pulled immediately to prevent any
chance of a job accident. If the lumber is to go on the
trash pile, the finishing nails can be pulled from the front
(top left). But, when the molding is expensive and must
be reused, pull the nails from the back side (top right) to
avoid damage to the surface (photo above). For extra
leverage when pulling nails, use a block of wood be-
neath the hammerhead.

Better match marks

Assembling and disassembling projects on the work-
bench for test fit is a necessary part of cabinetmaking.
To save frustration and to avoid the possibility of align-
ing parts with the wrong match marks, | use the triangle
method shown above, instead of lines across the joints.
Used on the backs of completed drawers, this method
tells quickly and accurately to which opening a particu-
lar drawer is fitted.

Find board center quickly

Here's an old carpenter's stunt for finding the center of
an odd-width board in a hurry—without having to calcu-
late fractions and the like. Line up the top corner of your
rule with ane edge of the board and swing the outboard
end up until an even number is on the second edge.
Then divide the whole number by two: here, six divided
by two locates the board center at the 3-in. mark.
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10 shop tricks

2 emergency sharpening stunts

When you're away from your shop. with its handy grind-
er, here's a good way to give plane irons and chisels a
cutting edge touchup. Install a 120-grit or finer belt on
your belt sander and clamp the tool securely. Then hold
bevel against the moving belt to restore a slightly nicked
edge. For a quick and tempaorary honing, try stroking the
iron in the palm of your hand. Draw the iron so the cut-
ting edge trails and you won't cul yourself,

Make the end grain take stain
like the rest of the board

Unless the end grain is
_ given some special at-

tention before you stain,
it is certain to soak up
too much stain and turn
almost black. To assure
the exposed end grain
taking stain evenly, first
apply boiled linseed oil
—as it comes from the
can—using an artist's
brush as shown. This
slows stain absorption
and permits wiping for
good blend.

98  POPULAR MECHANICS

Hand sanding aid

One of the handiest sanding tools that you can add to
your finishing tool collection is an ordinary chalkboard
eraser—it gives two sanding backup blocks in one. Its
rigid back is perfect for sanding new wood when some
pressure is desirable (top photo). But when you're
working with finer grits, such as when sanding between
finishing coats, flop the eraser and use the soft surface
for paper backup (above). You will find this gives good
contral and feel, and that you won't tend to round the
corners of the workpiece.

Aid for woodturners

Like many woodturners, | use the deep gouge to rough-
round stock and then touch it up slightly with a coarsa
file before proceeding with the turning. Recently, | dis-
covered that Stanley’s Surform tool makes the smooth-
ing task a quick and easy chore. Make certain that the
plane is held securely and that the toolrest has been
adjusted, so that the plane does its cutting on the upper
surface. Set lathe at a low speed.




Use PM's special technigque to cut profes-
sional-looking, rough-sawn boards in your
own shop. They're ideal for interior, ex-
terior trim. Texture A (above) was made
with a regular rip blade. Strips B, C, D and

his jig lets you set your own ta-

ble-zsaw blades to rip textured
wood, A 10-in.-diameter blade that
fits 1 H-in. arbor fits on the jig and
rotates so any tooth can be posi-
tioned on the anvil, with 1716 in. pro-
jecting past the anvil,

Uze a ball-peen hammer for extra
set. Every second tooth set to left
and every second tooth set to right
is set an extra amount. Leave the
other teeth as is to create a skip-
tooth blade. (One of our 26-tooth
blades was set by tool sharpening
expert Al Price. Seven teeth were
st an extra 1/64 in. to the left, seven
to the right, and 12 were unaltered).
Mark teeth before zetting, and use
trial cuts to determine how much set
gives the look vou like,

You can rip wood to size or resur-
face precut stock., Rate of feed also
affects texture—the faster vou feed
wood into the blade, the rougher the
texture. On hefty stock, rip at a mod-
erate, safe speed first; then move
fence 1732 in. closer to blade s0 only
tips of extra-set teeth contact sur-
r:ll'l'. T}'IE,'“ Il“!ﬁh h“lllrd !hr'n“gh
again, with a faster feed.—/fohn
l“;ﬂﬂ'””]" I'r.l”'; !‘l:‘“ﬁ'ﬂ'l"f‘fl EI-I'IIH'J’HHF‘I'I.

MATERIALS LIST—Saw-blade Setting Jig

Key Peca. Size and descriplion

A ] Li & 2 0 2% hardwaod
1] I L on 2 u B hardwood

c 1 1V x 3% » 107 hardwood
[#] 2 o 2V 0 &7 haigwood
E | B ox 1V 0 107 Rardwood

Misc. ! boll, screws, washers and dowel as shown @0 ar

E —with varying degrees of textlure—were
cut with blades shaped on our easy-lo-
make jig. Use jig to set your blade tips for
rough cut, and vary the feed rate to obtain
the textured look you want.

Slotted arbor block adjusts so blade edge
can be precisely located on anvil.

Fix jig in vise, hold blade and strike teeth
with ball-peen hammer as shown.

SAW BLADE = sUPPORT BLOCKS AND
SETTING JIG  ANVIL ON SAME LEVEL

A

| (FOR 10" BLADE] |

A

SHIM ANVIL SO IT
c IS HIGHER THAMN
LAGSCREW HEADS

0

LE )

Al

END VIEW
EMR"-DiA, x 2"
BIRCH
12 x 2" DOWEL
CARRIAGE
BOLT
516 x 1-1/2"
SLOT
(2 PLACES)
114" ”?,:
BRAD o~
14
REQD.)

L2 DA,
HOLE

1/2"01A,
HOLE

SIDE VIEW

1ax 112"

LAGSCREW

AND WASHER

{2 REQD.)
(=)

6A".01A, HOLE

12"

- 3
™
&/a2".01A.

PILOT HOLE
(2 PLACES)

1-1/2" NO. 8 FH SCREW (2 REQD.}
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With this unit and sunshine
you can preserve dried fruits
and vegetables for future use.

By Jon A. Hoffman

PM pho

By Rogaho |

Dl‘il'd apricots, apples and pine-
apple are favorite snacks with a
lot of people, but they're also expen-
sive. Build this solar food drver for
about §75 and you'll be able to dry
your own delicacies—including veg-
etables such as chard, kale, toma-
toes, beans, bell peppers and onions.
The dried produce can be stored in
airtight containers and used later in
soups and stews—or in the case of
the fruits, as dessert toppings or a
nutritious candy substitute for you
and your family.

The dryer has a collector area of
16 aq. ft. and the capacity to dry b to
10 pounds of food in one sunny day.
The wunit shown in the photos
obtained a temperature of 140° F. on
a sunny fall day when the tempera-
ture outside was 78° F, The temper-
ature reached 160° F. when a deflec-
tor was installed to recirculate some
of the heated air.

Heat generated by the collector
can also be ducted to a storage
medium such as a rock or concrete
block, to be ducted at night into a
room in your home, a greenhouse or
brooding house,

Jon & Holiman o an assocuie professon n the Asronautical
Enginaenng Dapt ol Cahlerms Polylechnic State University
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MATERIALS LIST—PM'S SOLAR DRYER

" I@MmMMODOE>N

Size and description
W = 4y = 22%" pine
o= 1% = 247 lalbee of Fip lram 1
« BEY" ping
W s W o« 217 pine
= 217 pir
= 4% = B8 pine
Ya = 1% = 04" lattice (of rip)
b o« 20 = 22Ve" pened
= W = 24" ping
o @ o= 28V" plywood
o 2W = 18vy" plywood
= by = TEWT pine
= B plywind
W o« 2% x B5'" pire
% o & phywood
Yo x 2% = PEV" plywood
W os P o« 67 plywood
M o2 2% = 3 pne
bW o= 24 x B plywood

M ox 2 & 217 pina

-

whoek

ok B B —a s B R M = s = B RS = s BRI -:
-

“4eDPOVOIZTCEE

My Sige and description

u 1% = 1% = 3° glued-up pine of phywood
v W = 2 = 3 ping

W o= %% = 22%° ping

X 22%" ping

¥ Yo% 3 = 107 plywood

Fi W ox 3 % 11" plywood

R 1 W o« 2 = 187 pare
BB

co

oo

G & Vo w

PRI

- ) Ve = Uy = BE° pang

1 1 = 22% = 04%" Shyroloam

1 v = 11 ® 117 plywond
Misc: 19 winyl foam tape weatharstnpping, 2 = 17 . Gmil
polyeihylens shoel or equivalent, 2 pd. 223" Lutt hinges: 3
lalchas (o uss ROokS and Scraw apel), 6 =« 24" peace ol
alumirmem flashing, 4 -side il coarse shhol wool, nonboxic
blsch spray pamt, Dayton IC 839 fan: door pull; rmaat Thermom-
elef [oplicnal) Scriws and nalls as requied
Mobe: The bulk siesl wool can be oblained fnom jarlon Supply
outiels or some msaurants. The Daylon lan can Do obdained
for §20 postpasd from Capro Craht, Box 18, Greanlawn, N.Y,
11740,

How the solar dryer works

The dryer consists of a solar collec-
tor, an insulated food storage com-
partment, airflow passages to con-
nect the two and an electric fan to
circulate the heated air. The collec-
tor's absorber plate is made of a
layer of steel wool, sprayed with
nontoxie, lat black paint. The steel
wool traps radiant energy from the
sun as it is transmitted through the
clear plastic cover plate. Our proto-
type has a cover plate consisting of
two layers of polyethylene, although
other, more durable plastic glazings
could be used. The dead air space
between the double plastic cover
helps to reduce heat loss from the
steel wool to the atmosphere.

A fan draws air through the steel
wool and moves the heated air
through a food rack. Use of the fan
significantly increases the drying

efficiency, as compared to solar dry-
ing systems which rely solely on
convection. The cost of running the

dryer is about 2 cents per hour,
The food rack is designed to main-
(Figase lurn to page 126)

This rack aids airflow around food. Inset
above shows rack loaded with apple.

!
—_—




For higher operating temperatures, installa  Optional meat thermometer lets you check  Keep Styrofoam from being crushed
deflector over collector intake/exhaust. the temperature as interior air heats up. nailing on 3 x ¥-In. pine :131;.., "

Use bulk coarse steel wool, spray-painted = Trim excess polyethylene from sides and  Drill mounting holes for the fan, using
black, as a heat absorber In the collector.  closed end of collector with utility knife.  existing motor-to-housing holes as pilots.

GMIL POLYETHYLENE

oAb En e, =—
DOUBLE LAYER OF COVERED WITH LATTICE ¥
COARSE STEE L WOOL
SuLEhatL et
BORE HOLES X
THROUGH HOUSING PEMRLT R AT REAGN
TO RECEIVE G

LOMG SCREWS
y

BORE 2.1/2°-01A, HOLE I:EL:‘FTHYLENE_ H

CENTERED 10" FROM END

DRYING RACK,
SP-“-%&DWIDEFIS

: 2% 3" HINGE
N

[4 REQD.)

ALLMINUM
FLASHING,
Bu 24

3" NO. 10
AH WOOD SCREWS
2 HEQﬂI

CONNECT 'IAIIHES
FROM MOTOR
TO POWER CDHD

LATCH
WITH WIRE NUTS {3 REQD.)

STYROFOAM
INSULATION OM SHEET
BRACKET FOR cc B I
POWER CORD g

STORAGE

1/2 x 3/4" BELF-ADHERING
FOAM-TAPE WEATHE RSTRIPPING

TIE kNOT S0 | X
POWER CORD |
AA WON'T PULL ll.'.l1.|‘r

NOTE: SAWHORSE IS USED TO
ELEVATE UNITTD
FACE INTO THE SUN

POWER -~
SUPPLY CORD

X EMD VIEW
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The cheapest way to get a new drill is to fix the
old one that has been around awhile.

by Mort Schultz

CHUCK
Jaws

CHUCK

REDUCTION
GE AR
ASSEMBLY

F AN

here's a wrong way and right

way to treat an electrie drill
with a malfunetion. The wrong way
is to assume that new drills aren't
expensive (high quality ones are)
and throw away the old one. The
right way is to fix the drill yourself.
In most instances, you can.

Drills—%, % or Y-inch—are sim-
ple machines. From the standpoint
of repair, there are two basic kinds:
clamshell and metal case. Most
drills sold today are clamshell and
double-insulated. To get inside such
a drill, unplug from power and re-
move the housing screws and one
half of the eaze. The entire mech-
anism will be exposed.

The other type drill has a metal
case composed essentially of a front
gear housing, bearing plate and rear
housing., To get inside, remove the
front gear housing, main drive gear
and bearing, and bearing plate.

When an electric drill malfune-

tions, it usually reacts in one of four

ways: (1) it goes on and off when the
gwitch is held in the On position;
(2) it won't run at all; (3) there is a
noticeable power loss; (4) it makes
noise,

The same malfunetion may cause
one problem in one drill and a differ-
ent problem in another. However,
the troubleshooting procedure,
which follows, will allow you to pin-
point the cause and make repairs:
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1. With the power cord plugged in,
hold the switech in the fin position
and flex the power cord back and
forth where it enters the housing. If
the drill cuts on and off as the cord is
bhent, the cord is damaged.

To repair this defect in a clam-
shell-type drill, unplug the cord and
separate the housing. Disconnect
the cord from the switeh, cut off two
or three inches of the cord at the
switeh end, strip back insulation to
expose wires and reattach the
cord.

To repair this failure in a metal-
case drill, remove the serews hold-
ing the two halves of the handle to-
gether, open the handle, disconnect
the cord from the switch, then pro-
ceed as described above.

The only difficulty you may en-
counter is disconnecting and recon-
necting the power cord and switeh.
The cord is attached to the switch by
screws or by a spring. If by serews,
loosen the serews to remove and
reattach the cord.

If leads are attached to the switeh
by a spring, use a small finishing
nail or an awl-type tool with a thin
end to separate the wire from the
gwitch. Insert the tool into the hole
in the switch, push the spring aside
and gently withdraw the wire from
the switch. Don't pull on the wires.
Reverse the procedure to reattach
the lead.

Important: Wires must be reat-
tached to their correct positions in
the switeh, so note these positions
{(make a sketch, if necessary) before
making this repair. Most switches
are marked in some way to facilitate
identification.

2. The power cord can also be dam-
aged at the plug end because of care-
lessness. To check the cord at this
point, tie the switch in the On posi-
tion, lay the drill on the floor, plug in
the power cord, and flex the cord
back and forth at the plug end. If op-
eration is erratic, disconnect the
cord, cut off several inches at the
plug end, strip back wires, and in-
stall a new plug.

According to Gary Cohen, service
center manager for Skil Corp. in
Hillside, N.J., about 75 percent of all
erratic operation is caused by a pow-
er-cord break. Almost 256 percent is
caused by a bad switch, which can
also prevent the drill from running
at all.

3. Test a switch by detaching the
iwo field wires from the switeh.
They are the wires that aren't the
power cord wires,

Connect a test power cord to the
two field wires. A test cord is good to
have on hand and should have two
alligator clips soldered to its wires
for connection to field wires,

Caution: Before plugging in the
test power cord, you must reassem-



REAR

HOUSING BEARING

PLATE

2 FRONT GEAR
HOUSING

Metal-encased drills are composed of the
three main housings shown here.

BRLISH ~RETAINER
SPRING o

BRUSH
"

\
BRUSH e

, BAUSH
WIRE /

SSEMBLY

The brush assembly is often the key when
your drill is running, but is losing power.

To get at commutator in metal drill, remove
frent housing and brushes. Then remove
main drive gear, bearing and bearing plate.
Finally, pull out the armature.

ble the drill to avoid possible serious
electric shock. Serew the two clam-
shells together or reassemble the
handle.

Plug in the test power cord, If the
tool now performs satisfactorily, the
switch is bad and should be replaced
with a new one,

A brush spring or brush that fails
to make contact with the commuta-
tor is another reason for erratic on-
off operation.

4. With a clamshell-type drill, open
the housing, depress the brush
springs to disconnect the wires, re-
move the brush retainers (one on
each side of the commutator) and

{Pisasa tun to page 140)

Switches with spring-connecied wires are
disconnected with thin-pointed tool. Wires
may be attached to some switches with
scrows; loosen the screws to disconnect.

To remove a brush from metal-case drill,
unscrew slotted retainer on housing. Re-
lease it slowly to avoid losing the spring.

them apart; slide together to reassemble.

Note wiring pattern before removing faulty
switch. Rewire replacement accordingly.

Te remove commutator from clamshell-
type housing for cleaning, lift it from casing
along with gear, fan and motor assembly.

-

When you replace the main gear, also be
sure to replace the main gear bearing.

TROUBLESHOOTING CHART

PROBLEM CAUSES PROCEDURE
Drill cuts on and Damaged power cord Repair or replace cord
off (runs inter- Switch failure Replace switch
mittently) Poor brush/commutator Replace all brushes, springs;
contact dréss commutator
Burned armature segmenl Replace motor or drill
Dirill won't run Mo power at wall outlet Check and/or repair outlet
at all Switch failure Replace switch
Burned-out motor Replace motor ar drill
Cirill exhibits Worn brushes Replace brushes, springs;
loss of power dress commutator

Drill is unusually Gear needs lubrication
noisy
Gear is stripped

Lubricate using grease made
for drills
Replace gear and bearing

JANUARY 1979 103



WORKSHOP MINICOURSE
PORTABLE DRILL ACCESSORES

i_... ._

it

Bit shown in drill bores pllot and shank
heles and countersink in one cperation.

Sand-0O-Flex strip sander is a fast way 1o
smooth scrolls and irregular edges.

Power Bore bit from Stanley produces a
perfect circle for craftsmaniike hole.

- ® -
COUNTERBORE

TOUNTERSINK

SHANK HGLE{ i l i

Hole was bored using the bit shown
at left; note counterbore for dowel.

Drum sanders come in various diameters
and grits for sanding rough-cut circles.

Bit cuts cleanly and makes a hole that will
fit a dowel or dowel plug perfectly.

hough 1 admittedly shun so-

called multipurpose tools,
there are cases when a good power
tool can be made even better by
coupling it with the proper accesso-
ry. A good example is the portable
electric drill: No tool around has
more accessories designed for it
Many are execellent—and some are
pure junk. For openers, we will
stick to a couple that I think most
homeowners should know about.

Be aware that all drill accesso-
ries are intended for use at speci-
fied speeds. So when you buy one
that you have never used before,
take the time to read the maker's
instructions. A serious injury, as
well as damage to a project, can be
caused by an improperly used ac-
cessory.

After twist drill bits (for use in
either wood or metal), the boring
tools to buy are a set of spade bits.
With these, you can bore accurate,
large-diameter holes in wood with
very little effort. A spade bit is ide-
al in construction work, such as
boring through studs for electrical
or plumbing lines. In fact, a spade
bit will suffer minimal damage
should you hit an oceasional nail.

Other accessories to look into:

Screw Sink. This is Stanley Tools'
name for the bit that lets yvou bore
pilot, shank hole and countersink,
all at one time. Variations are also
available from Sears and other tool
guppliers.

Power Bore bits: Here is another
winner from Stanley. These are my
personal favorites for boring accu-
rate circles.

My preferred sanding accesso-
ries include the drums, available in
gseveral diameters. For fine finish-
ing of contours, nothing matches
Sand-0-Flex. | keep two handy in
my workshop—one fitted with

rough grit, the other with fine,
Both types are available at hard-
ware stores, ™
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The man. The cigarette::
themselves. =2
Ordinary cigarettes just HOI'e
Camel Filters has. -
- Its blend of Turkish and.Demestic tnl::ram:ns
gives him what he :-:.mc:.-kes ﬁ::r

Warning . The Surgean General Has Determined
That Cigarette Smoking Is Dangerous toYour Health.




TWICE THE
ELECTROLYTE
RESERWVOIR

GAS TRAPPING ANMD WAPOR
COMDENSING TOP DESIGN

New lop design and extra
electrolyte reservoir space over the
plates characterize construction of
the typical maintenance-free battery.

WHAT YOU SHOULD KNOW ABOUT

THE CARE, TESTING AND
RECHARGING OF

MAINTENANCE-FREE BATTERIES

Yuur battery buying habits are
about to change, if they haven't
already. So says Anthony Sabatino,
president and general manager of
the automotive battery division of
Gould Ine. Gould makes the mainte-
nance-free battery for J.C. Penney,
among others.

According to Sabatino, B7 percent
of the batteries put into new cars
and sold by aftermarket distributors
between 1977 and 1980 will be main-
tenance-free or low-maintenance
unita. (Aftermarket distributors are
those from whom you buy new bat-
teries and other auto parts.)
In terms of numbers, 87 percent
represents 65.2 million batteries.
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by Mort Schultz

The remaining 13 percent, a mere 9.8
million car owners, will stick by the
conventional battery.

The trend toward conversion is
proceeding rapidly. General Motors
began putting maintenance-free
batteries in all its 1979 cars. Ford
Motor Co. is installing maintenance-
free batteries on a limited basis and
low-maintenance batteries in the
rest of its vehicles, and has an-
nounced a complete shift to mainte-
nance-free by 1980,

American Motors and Chrysler
have equipped 1979 models with low-
maintenance batteries. However, it
is anticipated that both companies,
as well as Volkswagen, will soon

be switching to maintenance-free.

In addition to J.C. Penney, other
major retail chains selling mainte-
nance-free and low-maintenance
batteries include K-Mart, Mont-
gomery Ward, Sears and Western
Auto. 0il companies are following
suit. For example, an Atlas battery
called “Worrv-Free" is being sold by
American 0il Co., Chevron and
Exxon.

What is ‘maintenance-free'?
Some batteries called mainte-
nance-free by store personnel or in-
gtore advertising are really low-
maintenance types. Major battery
manufacturers spell out, by labeling

i



The tops of some
maintenance-free batteries

allow access to the cells. Cover plates
on this AMC battery can be lifted off.

on the battery or in literature ae-
companying it, if the unit is truly
maintenance-free,

Maintenance-free batteries are
more expensive than low-mainte-
nance batteries. Both cost more
than conventional batteries, but
cost is not the only difference.
Whether a battery is low-mainte-
nance, maintenance-free or con-
ventional depends on its grid con-
struction.

Battery grids are lattice networks
that hold pastes of active materials,
which form the positive and nega-
tive plates. Grids also conduct elec-
tric current from the plates to the
poles.

In a conventional battery, grids
are an alloy containing 5 to 6 per-
cent antimony and the rest lead. In
a low-maintenance battery, grids
are an alloy of 2 to 3% percent
antimony. In a maintenance-free
battery, antimony has been elimi-
nated and replaced by a caleium-
lead alloy.

The degree of maintenance a
battery requires depends on the
amount of its antimony content. By
“maintenance” we mean how often
it is necessary to check cells for
water loss and clean battery ter-

minalg, cable connectors and bat-
tery case.

Antimony causes a battery to
accept current after the battery is
fully charged. This overcharging
leads to a loss of water (electro-
lyte) because excessive current
reacts on water, turning it into hy-
drogen and oxygen,

Electrolyte loss presents you with
three maintenance tasks, First, vou
have to replenish the water,

Second, gases given off through
battery vents settle on connectors
and terminals, causing corrosion
that can impede the flow of current
to the starter motor. If corrosion
is not cleaned off, the engine could
fail to start.

Third, gases escaping from vents
can settle on the battery case and
create a self-discharging path,
draining battery strength. This will
require you to have the battery
charged frequently if vou don't wash
it to eliminate the electrolytic salts.
Electrolyte is an electrical con-
ductor, Calcium-lead batteries—
that is, maintenance-free—do away
with these tasks.

“Calcium-lead batteries just
about turn themselves off when
they become fully charged,” states
John J. Zalecki, national service
manager of the Prestolite battery
division. “They accept little more
current.,” Therefore, in a ecaleium-
lead battery, the gases emitted
when overcharging takes place are
reduced 90 to 97 percent. (The exact
percentage depends on the manu-
facturer you talk to.) Water loss is
kept to a minimum during a bat-
tery's lifetime,

“In a vehicle with the voltage
regulator set to limit voltage to 14.2
volts, it's possible for a battery with
5 percent antimony to accept up to 6
amps. in overcharge current,”
Zalecki says. “A caleium-lead bat-
tery will accept an overcharge cur-
rent of less than 0.1 amps.”

“Eye" in some mainte-
nance-free batteries in-
dicates correct test pro-
cedure to follow when
you have a no-start con-
dition. Graph at right
shows slight water loss
of maintenance-free
batteries using cal-
cium-lead.

iy

1y
ST

DARKENED
INDICATOR
WITH GREEN DOT

DARKENED
INDICATOR
MO GREEN DOT

CHARGE
BEFORE
0 // TESTING

LIGHT YELLOW INDICATOR
DO NOT CHARGE OR TEST
REPLACE BATTERY

g

WATER LOSS-OVER PLATES
3
-

Two venting systems

Make no mistake about one thing.
Every battery gives off gases, Cal-
cium-lead and low-antimony bat-
teries are no exceptions. Although
many maintenance-free batteries
look sealed (the familiar vent caps
are not present), venting must be
built into the battery in some way.
A battery that isn’t vented has no
way to purge itself of gases that
accumulate inside and can cause the
battery to burst.

Two methods of venting a mainte-
nance-free battery are used—
through tiny holez in the sides or
ends of the battery, or through a
microporous dise. Either method
permits flame-retardant venting;
that is, it prevents flames created
externally from traveling into the
cell and igniting explosive gases,

Installing a new battery

Installing a battery correctly is
necessary to prevent damage, so
let's run down the procedure.

When you buy a new battery, you
never know how long it's been in
storage. Maintenance-free batteries
have exeellent shelf-life character-
iatics because of their low rate of
self-discharge, They can remain in
storage for at least 12 months with-
out need for charging. However, you
have no guarantee that a battery
wasn't neglected. It may have been
in stock long enough to lose charge.
A booster charge of 20 amps, for two
hours assures you that the battery
will enter service fully charged
Charging is also advisable if the
battery is being installed in cold
weather or has been stored in a cold
place,

Tmportant: Do not charge a Delco
Freedom battery if the visual indi-
cator reveals a green dot.

Removing an old battery
Asthe battery is charging, remove
the old battery from the car, notic-

CALCIUM
LEAD

LOW
ANTIMONY

8

T ™ r T

& 7 8
CYCLES (IN THOUSANDS)
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ing the position of positive and neg-
ative terminals, To avoid aceidental
damage that the cross-switching
of terminals and eable connectors
may cause, mark pleces of masking
tape (=) and (+) and place each on
its respective cable: (-) on the
ground cable (the one with one end
connected to the engine block):
{(+) on the positive cable (the one
that goes to the starter switeh or
starter yelay).

Caution: Whenever you discon-
nect a battery, remove the ground
(=) cable first, This minimizes the
possibility of sparks shooting off
that could ignite the hydrogen given
off by a battery.

Inspect cables. If they are
cracked, frayved or worn through,
replace them, If eables are not worn,
clean the connectors with a battery-
cleaning tool or a wire hrush, This
may be the last time you will have to
use a battery-cleaning tool. The
small amount of gas given off by a
maintenance-free battery is di-
rected away from terminals and
connectors, virtually eliminating
COrrosion.

Next, clean the battery hold-down
and tray with a wire brush. Wash
them with a weak solution of baking
soda and water, Rinse and dry.
Leave nothing on the battery tray.
A stone, nut, bolt or tool will damage
the new battery.

Place the new battery on the tray.
See that its terminals line up with
the correct battery connectors.
Connect positive cable first,

Very important; Do not over-
tighten cable connectors. Doing so
may distort the battery and cause
early fatlure. Use a torque wrench.
If the battery has side terminals,
tighten bolts to between 60 and 90
in-lb. or 6 ft.-lb. If the battery has
posts extending from the top of the
case, tighten the cable connectors to
15 ft.-1b.

Servicing a battery

A low-maintenance battery re-
guires the same maintenance you've
been giving conventional batteries,
although not as often. This entails
checking the electrolyte level every
12 months or 10,000-15,000 miles,
keeping the battery and connectors
clean, and testing the state of
charge when a starting problem
appears to be caused by battery fail-
ure.

Maintenance-free batteries re-
quire service when a starting prob-
lem occurs. (Don't confuse service
and maintenance, Service is neces-
sary to determine if a starting fail-
ure is caused by the battery.) This
is why Deleo-Remy eqguips its Free-
dom battery with an “eye.” Some
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think that the "“eye" reveals
whether the battery is good or bad,
but this is not the case. The “eye,”
or visual indicator, indicates the
level and specific gravity of the elec-
trolyte in one cell.

You don't have access to the cells
of the Freedom battery to check
electrolyte level or test electrolyte
specific gravity. This battery is
gedaled. “In normal vehicle opera-
tion, there is no need to view the
‘eye’ until a starting complaint is
involved,” states F.L. Bronnenberg
of the Delco-Remy engineering
staff. “Then the ‘eye’ reveals what
procedure to follow.”

If the “eye” has a green dot, it is
safe to load-test the battery to deter-
mine if it is causing the starting
problem, The amount of load placed
on the battery depends on the model,
The minimum voltage depends on
temperature. The load-testing pro-
cedure for the Freedom battery is
outlined in GM service manuals, and
in Deleo-Remy service bulletin 1B-
116.

If minimum voltage is not
attained during the load test (9.6
volts at 70° F. or above), replace
the battery. The fact that the “eye”
shows a green dot makes no differ-
ence. Remember: The Yeye” doesn’t
tell if the battery is good or bad. If
the “eye" is dark (no green dot), the
battery should be charged before it
is load-teated. Rate of charge varies
with battery model and is outlined in
service literature,

Caution: Charging should bhe
halted when the green dot appears
in the “eye” or when the maximum
charge is reached, according to ser-
viee instructions. If the “eye" is pale
or light, do not charge or test the
battery. The electrolyte has been
depleted. Since water cannot be
added, this is one situation that
ealls for replacing the battery.

Cells are accessible

If your maintenance-free battery
does not have an “eye,” you have
access to cells, although it may not
seem that way. The battery may
looked sealed, but it isn't.

Some companies make no attempt
to hide cell openings. For example,
the Red Camel maintenance-free
battery, manufactured by ESB, has
conventional battery caps. The caps
can be removed, allowing water to be
added if a voltage regulator goes bad
and excess current is permitted to
reach the battery. Excessive
current increases gassing and will
cause premature battery failure if
water is not replenished,

The Roughneck and Liberator
batteries, manufactured by Presto-
lite, are two types of maintenance-

free batteries that have cells hidden,
but accessible. With the Liberator,
the center cover is removed by pull-
ing straight up on the ends. After
checking electrolyte level, the cover
is placed in position and pressed
down firmly until it seats.

With a Roughneck battery, a knife
is used to cut through the top plaque
center section, Removing the plague
reveals individual serew-type vent
plugs,

Hold onto your battery hydro-
meter if vou switech to a mainte-
nance-free battery that allows
access to the cells. You ean check the
battery's state of charge in the usual
manner,

If you are hesitant about cutting
through the battery to get at cells,
there is another way to determine
state of charge besides using a
hydrometer. Ford suggests the fol-
lowing steps:

B Perform a battery capacity test.
B Wait one minute,

B Measure no-load battery voltage,
If it is 12.4 volts or better, the bat-
tery is adequately charged. If
no-load voltage is less than 124
volts, a booster charge should be
applied.,

“This procedure, we believe, will
work for all maintenance-free bat-
teries, competitive makes as well as
our own,” Ford says.

Avoid tipping

B Avoid tipping a battery, even a
maintenance-free battery. It's pos-
sible that electrolyte could leak out
of the vents.

W “The number one problem associ-
ated with discharged batteries is a
loose penerator drive belt,” savs J.R.
Pace of ESB Inc.

B The charge voltagre of mainte-
nance-free batteries is more critical
than with conventional batteries. A
voltage regulator out of specifica-
tion will result in a discharged
battery if the setting is low, or pre-
mature water consumption if the
setting is too high.

Storage tips

B If vou are going to store a main-
tenance-free battery, keep it up-
right in a cool, dry place. Avoid a
place where the temperature will be
above 80° F. High temperature in-
creases Lhe rate of self-discharge. To
prevent freezing, do not store the
battery where the temperature goes
below 32° F.

B You can jump-start a mainte-
nance-free battery in the usnal man-
ner. However, cover the battery's
top and/or ends with a clean ¢loth to
block vent holes. This will prevent
gis that may escape from possibly
being ignited by a spark, ™
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HOW TO GET PROFESSIONAL CAR REPAIRS
FOR JUST THE COST OF PARTS.

In just six years, the cost per mile of main-
taining a car has more than doubled. And

the biggest reason has been theskyrocketing
cost of mechanics’ labor. But now, you can
repair cars as quickly, as easily, and as pro-
fessionally as a $20-an-hour mechanic. All
it takes is the parts, some of your time, and
a copy of the Motor Aute Repair Manual.

You can fix almost any part of
any domestic or imported car,
Quickly. Easily. Right.

Just look up the make and model in the
handy reference index. The Maror Auto
Repair Manual shows you, step by step,
where the trouble is, which parts and tools
to use, what to do to fix it fast— and right.

You can learn the same way
professionals do.

The more than 1,000 pages of the Moior
Auwto Repair Manual contain over 3,000
detailed diagrams and pictures. Over
225,000 service and repair facts in simple,
easy-to-follow language. Hundreds of
tables and over 55,000 essential specifi-
cations and dimensions.

And a troubleshooting section that
helps you pinpoint over 42,000 causes of
car trouble.

Soit's no wonder the Motor Auto Repair
Manual has become the Bible of profession-
al auto mechanics. More than 10,000,000
copies have been bought by repairmen,
service station operators, the U.S, Armed
Forces, schools, and do-it-yourselfers all
over the world.

One manual is good
for all the cars you own.

These money-saving directions are boiled
down from more than 300 official factory
and service manuals. 5o you don't need a
different manual for every different make.

A chance to make money
as well as save it.

In addition to saving $20 an hour on
mechanics' labor for your own car, you can
also use the Moror Auto Repair Manuals
to make money. By repairing friends’ and
neighbors' cars—or by starting your own
pari-time car repair business,

For the price of one hour
of a mechanic's time, a lifetime

of mechanical knowledge.
Atonly $14.95 (522,95 for the imported-car
edition), the Maotor Auto Repair Manual
can easily pay for itself with the first one-
hour repair job you perform. And over the
years, the mechanical knowledge it con-
tains will let it pay for itself many times
over, with every repair you make.

Pick up a copy today. And for years
you can get professional car repairs with-
out paying stiff prices for a professional
mechanic’s labor,

MOTOR AUTO REPAIR MANUAL

THE BOOK THE PRO USES

New domestic 1979 edition on sale early November, Available wherever books are sold.
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NEW NOW
forhomeand shop

Magnifying lamp

This pivotling lamp features a magnifying lens that is surrounded by a circular
fluorescent lamp. It is designed for use in hobby work, modelmaking, repairs and other
closeup work. The lamp's pivoling arms can extend as many as 45 inches and rotale
the full 360°. The lamp bulb is 22 watts, and the 10-in.-dia. reflector has a lamp switch
that's built in. Different clamps are available to make mounting easier, whether in
horizontal, vertical or slanted position. In addition, a screw-down mounting is possible,
Dremelite 1320 retails for aboit S80. Dremel, 4915 21st 5t. Racine, Wis. 53406,

Recycle lost heat

Many modern homes are so airtight they can't
“breathe’” to provide sulficient combustion air for
the furnace. The He-Conomiser Bi-Loop system
provides an outside vent fo let air in and then
preheats it by running it past the furnace’'s exhaust
flue. Thus, the device's combined effect is said 1o
yield fuel savings of 15 to 20 percent, The unil has
no mowing or electrical parts and stack gas
temperatures remain high enough to maintain a
good exhaust draft, the manufacturer reports. The
heat exchanger box is 5140 for smallest size;
connecting ductwork is extra. Min-Ell Co., Box
821, Cherry Hill, N.J. 08003

Paint-on

vapor barrier

Uninsulated homes and those
that are equipped with insula-
tign withou! a vapor barner can
benefit from the use of Glid-
den's Insul-Aid primer-sealer
lalex paint. When this is
applied at a rate of 400 sg. fi.
per gallon, it is said to provide
an elective vapor barrier so
that moisture—and the heat
carned with it—is retained in
the house and the insulation is
kept dry. This primer-sealer
dries quickly; a lop coat can be
applied over it approximately

For chiselers four hours later. The cost is
These heavy-duty wood chisels are made | about $13 per galion.
from Sheftfield steel. Impored from England, Also, you can pick up Glid-

a set of four—"14, Y5, % and 1-in.—is availa- | den's free booklet on vapor
ble for $15.70 with vinyl case. The handles barriers wherever Insul-Aid is
are made of high-impact plastic and are said sold; at hardware stores, home
to be shockproof and sphinterproof. Chiselsof | centers and Glidden paint
1% and 1% inches are priced at $5 and | slores. Glidden Coatings &
%6.50 respectively. General Hardware Mig Resing, 900 Union Commerce
Co., B0 White 5t., New York, N.Y. 10013 Bldg., Cleveland, Ohio 44115,
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Start your own money making business!

Make up to 312 an hour—

gven while learning!

at home!

Get into this booming high-profit business that’s

Easy to learn — Easy to do —

Never before have money-making opportunities been so
great for qualified Locksmiths, Mow lucrative regular
lock and key business has multiplied a thousandfold as
millions seek more protection against rooming crime.
Yet there's only one Locksmith for every 17,000 people!

Start Collecting CASH PROFITS Right Away

You're “in business’ ready to earn up to $12.50 an hour
a few days after you begin Belsaw's shortcut training.
Take advantage of today's unprecedented opportunities
in Locksmithing for year-round EXTRA INCOME in-spare-
time—or fulltime in a high-profit business of your own,
Hundreds we've trained have done it. S0 can YOU! Al
tools plus professional Key Machine given you with
course, These plus practice materials and eguipment,
plus simple, illustrated lessons, plus axpert suparvision,
plus business-building guidance will enable you to KEEP
THE MOMEY COMING IN| ideal for retirement—good
jobs too.

SEND FOR EXCITING FACTS—HNao Obligation

Discover what's in Locksmithing for you—how Bealsaw's
Master-Lockemith-approved training can give you tha
lklrl wu can dapend on to EARN MORE—ENJOY LIFE

x LOCKSMITH |

“f bepan ecarning
right after starting, . .
. made $1,200 while
I was sull learning.'"

" i
HARYEY COLE Charievon, M1 8§72 ST .".

NO RISK
TRIAL!

Send for
details!

THIS PRO KEY __\yy,fi/

Easy on You!

No EXTT® ngluded With Your
Ccost’  Locksmith Training

BURGLAR
ALARM

wnd BECLEmITY
BYSTEMS

training. Covers
all phases of
Burglar, Hold-Up
and Fire Alarm
servicing and in-
stallation. This
valuable and
timely instruc-
tion includes all special tools
and supplies. ONLY Belsaw of-
fers such extensive training in
this rapidly expanding field as
# part of your Locksmith tralning.

ADVANCED Locksmithing!
How to change combinations, In
stall and service Safe, Yault and
Bank Safe-Deposit Box locks.
You learn-by-doing on the locks
that we supply. You'll find It
llsch'llﬂn: and highly profitable

aod

Tmm FAST

Machine can alons

ALL SPECIAL TOOLS
AND EOUJ‘PMENT IHCLUDED’

“éff

up lo 5200 a

Hundreds of Belsaw trained men
have succeeded in this fascinating

and highly profitable field. . .

“I opened my own business, spare

time, seven months after | enrolled and

made 4 profit of $129 for the first week,”
B, A, Deberry Littieton, Colorade

“MNo more hard, nasty work for me
MNow | have my own business and with
hardly any effort 1 average around S50
aduy. Thanks for my new start in life
Sam Walker Prichard, Alabama

-+.YOUCan Do It Too! k

: @:

month fo your income. ..

MACHINE IS
YOURS TO KEEP!  iurimriis Sy

Find out all about it! Send for FREE Facts TODAY! ‘--q "-1 /
Just fill in and mail coupon below (or ’ .

send posteard) to receive full information Cﬂngggmf BELSAW INSTIT TE

and details by return mall. D6 IT TODAY ! 1084 Field Biog. Kansas City, Mo, 64111

There is NO OBLIGATION and NO SALESMAN Will IIHII—EHEI‘!

RUSH COUPON TODAY
FOR THIS FACT-FILLED

| FREE

| BOOKLET!

L

BELSAW INSTITUTE, 109 FIELD BUILDING
KANSAS CITY, MISSOURI 64111

YES. please send me the FREE booklet that °
gives full details aboul starting my own business in”
Locksmithing | understand there 15 no obligation
and that no sabesman will call

Telis hew you Quickly Hame

brain o b your own Boss

in @ profitable Sparetime Address

of Fulltime business of W = =

your own PLUS complete  Sand for your City

detasls on our 10 sey Indoyl

NO RISK Trial Offer! ¥ State Zip



EVINRUDE 150.
THE QUICKEST

WAY TO A

FISHERMAN’S HEART.

The Evinrude 150isa V-6 =
outboard with the soul of & :

a sports car and the guts
of a truck.

In bass tournament com-
petition, it lets you claim
the spot you've staked out.

On long, big-water runs, it
cruises with an ease that
belies the miles you're put-
ting astern.

The strongest slalom skier
isn't strong enough to haul
it down.

It's a one-of-a-kind blend
of high performance action,
heavy duty power, and
easy-going economy. A 150
horsepower V-6 with the
displacement and heart of
a 235. At full power, it's
working no harder than a
235 loafing along at two-
thirds throttle.

__. Ek&‘p‘ i W .if: < .I |

AD MARINT CORPORATION ﬁmm m

PRODUCT OF QUTFRDA

-
———
-

It gives new life to under-

— powered boats and to old
= Dboats that have taken on

weight. Its high-torque

= power pops big-water bass

rigs out of the “hole” with
effortless ease, and cruises
them efficiently faster than
most boats can run.

The Evinrude 150 has the
same 149.4 CID displace-
ment and the same inter-
nal parts as its more pow-
erful V-6 brothers. And the
same top-line features: Fire-
power |l electronic ignition,
pulse-tuned exhaust, dual-
overlapped ports, pressure
back rings, built-in power
trim and tilt, and swept-back
Nitro Series lower unit.

And a very reason-
able price, all things
considered.

=]




THE HOTTEST THING ON WHEELS!
{Continued from page 66)

extra weight you might load. The Bonus and
Crew Cab models start out with a higher
GVWR—7500 pounds—than the Regular Cab
models, so by ordering a longer model you get
a stronger truck.

The C-30 series is Chevrolet's largest—the
1-tonners. Regular cab models start at 8600
pounds GVWR, run to 10,000 pounds. After
that, you are out of the light-truck category.

This series has a six-cylinder engine as
standard, but at 292 cu. in., it's a lot bigger than
the Six in the C-10 and C-20 series. Two V85—
350 and 454—are optional in the C-30
senes,

The C-30 rear-axle ratios run from 3.21 1o a
stump-pulling 4.56. The transmission choices
are only a four-speed or aulomatic—no three-

Tln-c-anmnmina Bonus or Crew Cab as
well, with the minimum GVYWR at 9000 pounds
and a litthe more choice in axle ratios.

The K-Series

Each of the Chevrolet C-10, C-20 and C-30
pickup sernes has four-wheel-drive versions
marketed under the designations K-10, K-20
and K-30.

The main difierence in powerpiant offerings
is that the Six is not offered in the K-20 but is
available in the C-20. A second difference is
that, in the K-30, the largest VB displaces 400
cu-in., while in the C30 it's a 454. The same
limitation is placed on the K-30 in the Bonus
and Crew Cab forms, where a 400-cu.-in. VB is
tops.

The diesel

The C-10 is available with a 350-cu.-in.
diesel engine which comes with automatic
transmission only. The GVWRSs run from 5300
1o 6200 pounds and there are only three axle
ratios to choose from—2.76, 3.07 and 3.40.
The diesel pickup comes standard with an
engine oil cooler, and engine biock heater, a
B3-amp. alermnator, dual baftenes, dual
exhausts, power brakes and steering and, of
course, special diesel nameplales.

Dodge

Dodge is offering five basic sizes of pickups
for 1979—a half-lon, heavy-duty half-ton, 3a-
ton, 1-ton and 1%:-ton modeis—plus a diasel

Unfortunately, Dodge has lost the use of the
hot-performing 400 and 440 engines in many
of lighter trucks, and this will crimp its
image of building fast trucks for 1979. Fortu-
nately, the 360 V8 has survived and will be

%

Dodge has a unigue lock-up feature on all its
truck automatics with GVWRs of 8000 pounds
or less. This feature locks up the torque
converter, eliminating the slippage that usually
results in poorer gas mileage with automatic

D-100: Dodge's basic half-ton comes in
either a 115 or 131-inch wheelbase. The
GVWR is 5000 pounds with minimum payload
of 1380 pounds and maximum of 1860
pounds.

The code name for the flat-sided bed is
“Sweptine” while outside-fendered models
are called the “Liiline.”

Engine choices are: a 225-cu.-in. in-bne Six,
a 243-cu-in. in-lineé diesel Six or a 318-cu.-in.
V8. The diesel is not available in Califomia on
the D-100.

Dodge offers a wide variety of transmis-
sions—a three-speed manual, three different
four-speeds, the last with overdrive, and an
automatic.

D-150: The Dodge D-150 pickups coma in
two of the same wheelbases and body styles
as the D-100 but take a big jump upward in
their GVWR—from 5000 pounds in the D-100
to 6100 minimum in the D-150. The payload is
2405 pounds, just over a ton. Salesman call it
Dodge's “heavy-duty half-ton.”

The D-150 also comes in two longer wheel-
bases—133 and 149 inches—in the Club Cab
model. As with the other pickup makers, this is
a roomier cab with storage space behind the
bench seat.

The engine lineup starls with the 225-cu.-in.
in-line Six and jumps to the 243-cu.-in. diesel
Six. The VBs include the 318- and 360-cu.-in.
powerplants. Included among the 360-
powerad pickups is the famous “Little Red
Truck,” still available with dual exhausts in
spite of catalylic converiers by having a
converter on gach exhaust. The 400 and 440-
cu.-in. VBs are no longer available in the D-
150.

Transmission choices include the base
three-speed manual, a heavy-duty version of
the three-speed manual, a three-speed auto-
matic, a four-speed with overdrive, and a wide-
ratio or close-ratio four-speed. A close-ratio
has the advantage of not losing oo many revs
between gears.

Dodge four-wheel-drives

The D-150 four-wheal-drive offers the most
choice among Dodge's 4xds. I can be ordered
inwheelbasesof 115, 131, 133 and 149 inches
but only in one GVWR—B050 pounds. The
225-cu.-in. Six cannot be ordered in Califomia
but the 243-cu.-in. Six is available in all 50
states. In VBs, the 318 is not avallable in Cal-
ifomia, nor is the 360 with the Club Cab (149-
inch whealbasa).

Trans choices include the heavy-duty three-
speed manual, a three-speed automatic and
close or wide-ratio four-speeds. Axle ratios are
usually 3.55 in back and 3.54 in front. Antispin
is available in back.

D-200: Relerred to by salesman as Dodge’s
3-ton pickup, the D-200 is the next size up in
Dodge modeis. It comes in three wheelbase
choices—131, 148 and 165 inches. The
GVWRs range from 6200 to 8100 pounds.

Although the 225-cu.-in. Six is standard. it is
not available if you pick a gross vehicle weight
rating of over 7000 pounds. The diesel Six is
not available in California or in states with
allowable noise levels it would surpass.

Two VBs are offered—318 and 360-cu. in.
The 318 is not available in California on the
165-inch wheelbasa D-200. The 400 and 440-
cu.-in. VBs have been dropped.

Transmission choices include a three-speed
manual, heavy-duty three-spead manual,
three-speed automatic and either close or
wide-ratio four-speeds.

Only one rear-axie ralio in the D-200 is
slandard with any engine—the 4.10. The stan-
dard front-axle ratio is 4.08:1. With the 360-cu.-
in. VB, you can order an antispin rear axle for
more dig.

The D-200 4x4 equivalent is the W-200. You
can order it in a 131- or 149-inch wheelbase
with GVWRs of 6500, 7000 or 8400 pounds.
Engine choices start with the 243-cu.-in. Six
{not available in the long-wheelbase, 149-

inch, Club or Crew Cab models). The 31B-cu.-
in. V8 iz not available in the 131-inch whael-
base models, and the 148-inch-wheelbase
Crew Cab powered by it is not available in
California. The largest engine, 360-cu.-in.,
also is verboten in the Golden State in this
4x4.

Dodge’s D-300 used o be its heavies! light-
duty truck. Wheelbase choices are 131, 149,
159 and 185 inches. The GVWRs start at 8500
pounds and go up to the maximum light-truck
rating of 10,000 pounds if you order the dual
rear-wheel oplion.

Only V85 are available on the D-300 and the
smallest—ihe 318—can be bought only in
Canada. The U.S. market has to take the 360
cu.-in. VB and like it—the 400 and 440 V8s
were dropped. There are three lransmission
choices being offered: a three-speed auto-
matic and either a wide or closa-ratio four-
spead manual,

Although most D-300s will come with a 4.10
rear-axle ratio, two models have a 4.56 rear
end as standard, or you can order that opticn
on many of the others. Also available on the
D-300 is a plain 4.88 final drive as an opton
or the same ratio with an antispin device for
betler traction.

The 4x4 version of the D-300 is the W-300. It
comes in one wheelbase—135 inches—and
in one GVYWR—10,000 pounds. The engine is
a 360-cu.-in. VB with either close or wide-ratio
four-speed or automalic. Final-drive ratio, both
front and rear, is 4.88,

D-400: Dodge s largest light-duty truck even
exceeds the usual definition of “light duty” by
having a GVWR of 10,500 pounds. Last year, it
was only available as a 4x4. Mow it comes in
wo-wheel-drive, foo.

There are two wheelbases, 139 and 159
inches. The engine is a 360-cu.-in. V8. Trans-
missions are the wide-ratio four-speed manual
of the three-speed automatic. The standard
final drive is either 4.10 or 4,56, bul a 4.88 is
aptional, also a 4.88 with antispin.

The four-wheel-drive wversion called the
W-400 Power Wagon has a higher GVWR—
11,000 pounds—and one gear choice—a
4 88 to 1. The close-ratio four-speed transmis-
sion is offerad.

Trim levels. Dodge has three levels of
pickup interiors. The Custom, its basic one-
step-above-the-plain-truck package, includes
vinyl upholstery, a 10-inch inside day/night
rear-view mirror and a few outside bright trim
pieces. The Adventurer has a deep foam vinyl
seat or oplional cloth-and-vinyl. This package
includes carpeting, wood-grained door trim
and various bright moldings on the truck exteri-
or.

The Adventurer SE is what Dodge sells to
make 3 pickup seem like a car inside. Cloth-
and-vinyl seats are standard with all-vinyl
optional. There's simulated rosewood on the
inside, nameplates galore, an oil-pressure
gauge, dual electric horns and various chrome
maldings outside.

‘Y'ou can order bucket seats for the Club Cab
or the conventional cab, or rear jump seats
{which face the center of the cab) for the Club
Cab in order to give it “temporary” five-seat
capacity.

Dodge stylists are hipper than most aute-
makers 1o the “"custom truck” trends and offer
three wheels usually found only at hot-rod
supply stores. Among the options are white-

{Plaase furn o page 115)
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Ever wish you had a friend who could tell you
how your car works and show you how to care for
it? It sure would cut down on repair bills. Well,
meet a new friend—Saturday Mechanic's Basic
Car Care lllustrated. Over 500 pages and 800
illustrations that will take you step-by-step
through most of the service repairs your car
will ever need.

It's the first completely illustrated guide for
the beginning auto do-it-yourselfer.

Basic Car Care lllustrated is written so you
understand it. It gives you illustrations and
captions rather than a lot of dense text. It
shows you how every step of the way.
No confusion. No mystery.

Plus Basic Car Care lllustrated
has all these features:

e “Quick Fix" tips for temporary
repairs

® “Pro-Shop" tricks of the trade
e Complete specifications

‘My friend showed me the way."

e Trouble shooting for every system
e Lists of tools
and equipment
for every job.
And because we
recognize the
do-it-yourselfer

N

P,
-

‘

. n
has limited I § k “
tools, time and “- “

experience. — —

we’'ll tell you when a job is too complex and
difficult. But we'll also give you enough
background so you can talk to a
professional with confidence.
You'll find the Saturday
Mechanic Basic Car Care
lllustrated, a real friend,
wherever auto acces-
sories are sold, Or for
the name of the dealer
nearest you write
to Saturday
Mechanic, 1790
Broadway, New York,
N.Y. 10019,

'SATURDAY
'MECHANIC



THE HOTTEST THING ON WHEELS!
(Continved from page 113)

painted spoke wheels, five-slot, deep-dish
chrome rims and chrome slock wheels.

Ford

Ford has four sizes of light trucks from the
half-ton to the 1-lon.

F-100: This half-ton model comes standard
with a GVWR of 4800 pounds; a 5300-pound
rating is optional, Ford lists maximum load
rating (MLR) as 1230 pounds for the standard
F-100 and 1685 pounds if you order the
aptional GVWH.

There's a long-wheelbase F-100 called the
SuperCab Styleside, with which you get a
higher GVWR—5200 pounds slandard and
5600 to 5800 pounds oplional, depending on
whether you get a 138-inch or 155-inch wheel-
base.

The standard engine is a 300-cu.-in. in-ling
Six that burns unleaded fuel only, except in
California where the 351-cu.-in. V8 is required.
The 400-cu.-in. VB is no longer available in a
F-100 model.

Ford's F-150, its “"heavy-duty” half-ton
truck, starts with a 133-inch wheelbase on the
Regular Cab model compared to 117 inchas
on the F-100.

The basic F-150 two-wheel-drive model
comes standard with a 6050-pound GVWR.
For about $30 maore, you can get 100 pounds
more capacity. There is also a stretched cab
called the SuperCab. It's buill on a 139-inch
wheelbase and has a GVWR of 8050 pounds
in standard form, which is no more than the
shon-wheelbase pickup.

The next step up in oplions with the F-150 is
the four-wheel drive—about $1700 more,
depending on model. This is available on the
F-150 Regular Cab and the SuperCab.

Powerplants start with a 300-cu.-in. in-line
Six in the Regular Cab and the 351-cu.-in. VB
in the SuperCab 4x4 (Regular Cab 4x4 in
Calitornia). The 400-cu -in. VB and 460-cu.-in,
V8 are also offered.

The F-250 is the next size (¥-ton). These
have the same 133-inch wheelbase as the
F-150s, but start with a slightly higher GVYWR
of 6200 pounds. The F-250's MLR also goes a
lot farther than the F-150 with three differant
optional GVWRs—the maximum totaling 3715
pounds (compared to 2230 pounds for the
F-150).

The F-250 also comas in a Crew Cab with a
150.3-inch wheelbase, or in a SuperCab with
@ither a 138.68- or 155-inch wheelbase, A
4wd option is available on the Regular Cab,
SuparCab and Crew Cab.

The standard F-250 engine is again the 300-
cu.-in, Six in the Regular Cab or 351-cu.-in, V8
in SuperCab or Crew Cab dxds,

Engine options include the 400-cu.-in. VB,
with two-barrel carburetor or 460-cu.-in. V8
with a four-barrel.

The 1-ton F-350, Ford's largest light-duty
truck, comes in a Chassis Cab form—ihat is, a
cab with a bare-rails chassis on which you pul
your choice of load bed. You can have a 136.8-
or 160.8-inch wheelbase and up to 2%: tons in
payload capacity.

For more carrying capacity, there's a
“doolie” option of two rear wheels on each
side. Top-rated version has a 10,000-pound
GVYWR and 5765-pound payload carrying
capacity,

You can't order the Flareside style in the
F-350 and even the Styleside is an option. The
latter, on a 140-inch-wheelbase, s almos! 1%

teet shorter than the F-350 SuperCab Style-
side, which has a GVWR of 9200 pounds—
and MLR of 4570 pounds. For more seating
capacity, almost another foot is added lo
create the 166.5-inch-wheelbase Crew Cab
Styleside. With that, the standard GVWRH is
B800 pounds; an optional one is 9100
pounds,

For the first time, the F-350 can be ordared
in & 4wd version. The 4x4 option applies to the
Regular Styleside, SuperCab Styleside, Chas-
sis Cab and, oddly, the Flareside, offered on
the F-350 only if you order the 4x4 option.

The F-350 is also powered in the standard
version by either a 300-cu.-in. six-cylinder in
the Chassis Cab or Crew Cab versions or a
351-cu.-in. VB in the Styleside or SuperCab
and all 4x4 models. Optional engines include a
A400-cu.-in. VB with a two-barrel carburator or a
460-cu.-in. VB with a four-barral.

Trim Levels. Ford divides its F-senes trim
into three levels. The base package called the
Ranger includes various brighl exterior mold-
ings, vinyl or cloth-and-vinyl upholstery, rubber
floor mats and sound insulation.

Mext step up, the Ranger XLT package gives
you a mare carlike interior such as a soft Picton
cloth-and-vinyl seat, cut-pile carpeting, wood-
tone appliques and added insulation,

The final step up, the Lariat, decorates tha
exterior with two-lone paint, aluminum appli-
ques, and adds the soft cloth seat matched by
padded headlining, deluxe door trim and other
features.

An exterior trim package, the “Free Wheel-
ing” oplion, is availlable for the short-wheel-
base Flareside. It adds pin stripes, black-
painted grille and black bumpers. For style it
has a tape stripa on the body side and other
stripes on hood, doors and roof.

International

The Terra, a pickup truck named atter
“Earth,” is a compact, almost stubby rig that
borrows a lot from its tough cousin, the Scout
Il. It has a 6200-pound GVWR.

A six-cylinder diesel is offered on the 4xd—a
practice International began in 1976, The 1-ton
capacity of the Terra and its 6-loot pickup bed
make for & lot of load-carrying capacity in such
a compact rig.

Engine choices include an economical 196-
cu.=in. Four, either a 304 or 345-cu.-in. VB and
the 198-cu.-in. six-cylinder diesel. You can
order an automatic, but not with the Four or
diesal Six,

International equips all 4wd Terra pickups
with manual hubs. When you wan! to switch
into or out of 4wd, you have to stop the vehicle,
got out and manually turm the center of the
hubs, But, at extra cost, there's a device that
will lock or disengage front hubs. Neat on a
rainy day.

The standard axle ratio varies according to
ihe engine and trans. With the tour-cylinder, It's
a 4,09 or 3.54; with the VBs, il's a 3.54 or 3.07;
and with the diesel, a 4.08 or 3.73. Other ratios
are optional,

International Harvester is offering the new
Goodyear Tiempo All-Season radial tires
which have a mud-snow design tread yet
“retain quiet highway operation,” says Interna-
tional. This is important when most off-road
tires wail and whine,

Avaluable option is an auxiliary oll cooler for
the automatic transmission. This is of vital use

(Please turn lo page 116)

UPHOLSTERY &

VINYL REPAIR...

Can pay
you
more in
afew
hours
than
many
make in
a week!!

Now you can cash in on the growing demand for Lip-
holstery and Vinyl Repair. Spare-time or full-time,, here's a
profitable hobby/business you can opérate right at home
... whana restoring just one chair or sofa can pay from $100
15 $300 . . . even more!

And, as new furniture prices conlinua to skyrockel, mare
and mone people will séek you oul and pay you wall to make
thieir old furnsture “'like new."

S WA A

PR L e r!r1|llminlr B
LM

With fully accradited
Belsaw Training, you can
turn cast-off items worth only a faw dollars into
beautitul furniture ke this 8-foot sofa , . . net profit
for just a few hours work . . . over $400 00!

With Vinyl Repair as part of
our Upholstery skills, you'll
lm one of the most powerful
money-making combinations
ossible! Vinyl Repairis an ex-
mely important and profil-
able part of upholstery. In tact,
it can easily double your In-
::E: as a mtn‘m “hml'::ml h.h“
ery training offers nds-on
experience with professional tools and Is
«»« It's @ Belsaw exclusive!

NO EXPERIENCE NEEDED.
i You can master this profit-
\x able craft right at home In

AR your spare time. Easy-lto-

o %% % understand lessons are fully
x"._ N b N illustrated—so clear you

b '_r:-’-‘” can't go wrong. You receive
il s all I"tul [1- Hh‘um“ild and
equipment ne —yOurs L] guide you
every step of the way with 1lllnllplnd proven in-
farmation on how to get business, whal to charge,
how to ge! Ifree adverlising, where to EI“
wholesale w;llglln ... all the “tricks ol the
frade” . g Ingide lacts you need to assure
SUCCRss ﬂiht from the starl.

SEND FOR FREE FACTS. No obligaiion,

Wo Salgsman will ever call, Mall 1o

Belsaw institsle, 509 Field Bidg.,

Kansaa City, Misaourl, B4111,
CLIF DUT AND MAIL TODAY

' [ F N N B B N |
BELSAW INSTITUTE

B0 Fielg Er:ﬂ.

Kansas City, Missour 64111

(] YES, send me the free book with
tull detalls on Prafits in Upholstery & Vinyl Repair,
mﬁr:i-nﬂ thers Is no obligation and no sal

Name

Address

City

State up
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South
Carolina.

Itsalotof
great vacations.
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(Continuad from page 115)

if you tow a heavy trailer or insist on climbing
large hills with your automatic International
whare the vehicle will be under load.

Other International options include dual
shock absorbers for the front and rear (with
frean cells in tham to offer special resistance
o heat), a brush guard, tubular bumpers,
aluminum or steel wheels, and a “lotal perfor-
mance” suspension kit including the double
shocks and heavy-duty springs.

The cargo capacity of the Terra is one ton,
This is a remarkably compact and cleanly
styled 1-ton pickup. Because International
Harvester isn't in the “planned obsolescence”
school of aute styling, you can plan on this
remarkably compact and cleanly styled 1-ton
pickup staying the same for some time and
thus depreciating less than some pickups built
by the Big Three.

Because it is so closely related to the rugged
Scout, almost every heavy-duly option offered
lor the Scout is available for, or will adapt to,
the Terra. That's what makes the Terra sor of
a “hard-core” pickup truck—buyers who
concenirate on it are those who know all about
the truck markat and want somathing that's no-
nonsense and as tough as they come.

Jeep

|

I

|

|

|

|

|

|

| Whatever kind of vacation you're looking
I for, you'll find it in South Carolina.

And to help you plan your vacation, we’ll
| send you the new South Carolina Trip Kit—
| free! It'll rell you about things todoand \}

laces o stay. And there are maps to showy
| P ps

wu how to get there once you ger here.
I ¥C B you ge

Wherever you go in South Carolina,
| you'll find a lot of grear vacations. Just °
| clip the coupon to find out how they
| can all be yours.
|
|
|
|

FREE SOUTH CAROLINA TRIP KIT

Name Jeep Corp. has a built-in advantage when it

P e comes to building an image of toughness.
That's because, when it comes to off-road,

City Srare Zip Jeep invenfed the genre. Jeep offers two
trucks for 1979, the J-10 and J-20. Standard

South Carolina Division of Tourism, Room 666. Box 78, Columbia, 5.C. 29202 equipment includes power disc brakes, dual
e e e e e e e e e e e e e e e e e e e e . e e | homs, amp. and oll gauges. Three special

packages are offered to dress up the Jeep
pickups.

The Jeep J-10 series has a Model 25 and
Model 45, The 25 comes in a 118-inch-wheal-

base chassis and the 45 has a 130-inch
ow 1o burn Woo wheolbase. The standard engine 1s the two-
barrel, 258-cu.-in. Six. A 360-cu.-in. VB with a
- = - - two-barrel carburetor is optional.

fight rising fuel hills Toe 10 mods e o GV of 820
pounds. Manual front disc brakes are slan-

dard; power disc brakes, an oplion.
The standard J-10 comes only as a d4wd

Glass Door Thermograte® heater D e o
boosts net fireplace output 10 times! | [icc e o noway cisig lo get better

you can order a three-speed manual transmis-
sion or a four-speed, Since the axle is "dual
range.” you can also run the vehicle in a HIGH or
Low range of gears to suit the terrain,

It you don't want to bother swilching from

When it's cold outside, burning in a typical HOW IT WORKS:

fireplace can actually resultin a net heat loss.

Mew Glass Door THERMOGRATE Heaters ;
dramatically reduce this heat loss and, utiliz- By “I“'-“.";“""EF""“'
ing the scientific principle of natural convec- cool air is drawn in

tion, produce a constant flow of warm air into at the bottom, two-wheel drive back to dwd, four-wheel drive,
your room . . . even without electricity! heated and Jeep also offers ts Quadra-Trac system—full-
e = :ﬁgu:ggﬂm time 4wd. Bul be wamed—it means worse

) overall gas mileage bacause you can't swilch

It really works! back to two-wheel drive when on the freeway.

® Unequaled output . . . 1o 100,000 BTU/ hr. Quadra-Trac comes only with the three-speed

GM-made automatic transmission.
# 50+ sizes m:ﬂ?ﬂi" The J-20 GVWR ratings are 6800, 7600 and
® Extremely simple to install. 8400 pounds. The latier two might be uncom-
# Durably welded. Stainless Steel tubes. fortable for street driving unless you balance
® Performance & Satisfaction Guarantees. out the rig with a camper or heavy load.

Writeto:  THERMOGRATE ENTERPRISES, INC. Standard engine is the two-barrel, 360-cu.-in.
ﬁ:&’ﬂ%ﬂ"’“ =20 V8. Either the Dana two-speed axie or the full-
Or call TOLL FREE: 1-800-328-0882 time 4wd Quadra-Trac system can be ordered.

FREE PUBLICATION OFFERED The Dana, comes with a three or four-speed

If you're interested in saving money and Thw manual transmission; Quadra-Trac, has the

energy in your own home, write for the automatic.

FREE full-color publication: “How to Burn erm OGRATE : Jeep is also trying to make its pickups
Wood & Fight Rising Fuel Bills more comfortable, while retaining their hefty
© 1878 TEI St Paul MM 55113 All rights resarved. LS. Pal. D247,873. Other patents panding. (Please furn o pags 118)
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How to make 114
useful projects. | \

n = r
Arc Welded Projects—Vol. II \RC WELDED PROJECTS

Plans, photographs, step-by-step instructions & drawings for ; Volesne IT
making 114 different useful projects: shop tools, mechani-
cal devices, cranes, trailers, boats, stoves, grills, agricul-
tural equipment, stairs, sculptures, etc. If you own or have
access to an arc welder and other basic metal working
tools this book will show you how to make these projects
at a fraction of the cost of purchasing. All projects have
actually been constructed by the authors who tell how
they did it.

280 pages, 8%2" x 11" size; over 500 illustrations:; pub- ,
lished and made available al low cost as a service by

the James F. Lincoln Arc Welding Foundation. Fill in
coupon and mail with $4.00 to the James F. Lincoln

Arc Welding Foundation. If not completely satisfied

return within 30 days for full refund.

Available free is a brochure telling how to submit
project to the Lincoln Arc Welding Foundation for
possible cash awards as high as $1000.

-
|
|

______________________________ -
TYPICAL The Incingratos Wood Splittes | THE JAMES F, LINCOLN ARC WELDING FOUNDATION « BOX 17035 « CLEVELAND, OH 44117 |
Fabrication of Speral Staircase Engine Fowered Serghum | |
PROJECTS & ciane or Small Boat Davit Cane Mill | Enclosed is my check, money order, cash in the amount of $4.00 for one
Octagonsl Fireplace Box Grader I copy of Arc Welded Projects Vol. |1 |
E:::L:E:.%:lnliﬂ,ﬂ' Trailai 'h'p“:.f.':'.lrlﬂ l's“ptf:;.ﬂ..':.ﬂrd | i Send me free a brochure telling how to submit ideas to the Lincoln Arc I
The Combination Machinary Fiva Bushal Heppsr | Welding Foundation for possible cash awards, |
and Hay Trailer Flate Doy |
Athietic Trailer Fichap Truck Versicrane | Mame I
Twe Horse Trailer Dasign and Construction 1
The Design and Constructon of Enging Crane Address |
of a Tandem-Axis Tha Construction of a Truck i — |
Augtomabils Transporis Bed lor My Walding Truck | City Ciate ip
Scrapar Gradar Quy Prapane Bottle Cart | e e I
________________________ 4

arn at home in

- :;:;ﬂ'.- F LE :
panl i B spare fime WIS
L 3 \ previous € xperience

L

Salaries for draftsmen climbed 23% during last 3 years, according to 1977 survey of

12,000 draftsman, by American Institute for Design & Dralting. Because opportunities

~ wary from ona aree to another, we ask you to look into the job market In your area and
sEQ hnwmﬁ}- |oba there are avallable in the fleld of drafting. We supply neces-

! gary equipmant plus easy-to-master, step-by-step instructions. Our
THE-S ‘professional staff guides you all the way.

'3 BIGDRAFTING KITS*
.' « « » when you train ﬁoﬂn JnB
- at home with us for a
M e s f s ot 10 IN Dn A F"NE
SRS s T i

stier what they wnt.  RUSH COUPON FOR FREE KIT...

HIS DRAFTING COURSE REALLY PAYS OFFI i

“l am presently working as a field M."..cuumn today hruFHEE DMFT'HG F_TEEF!
snginesr help to build & new KIT." Color Brochure, “Carears in Drafting" — jam
plant for M;;.J%h.mj,m and am packed with revealing facts on opportunities n
putting all my training from your drafting and how to train at home in spare time . ..
school to a lot of use.” plus, valuable S-way Drafting Instrument, Everything
sant FREE and WITHOUT QBLIGATION, No sales-

+ «« Gary B. Bidleman, Virginla
72% Salary Increase! man will call, Gl and VA Benefits! :

“The Course helped in my promaotion ta 1 -
senlor estimator, with a 72% salary g North American School of Drafting, Dept. PBOCE
increasa!” Qllie Cook, Ft, Worth, Tex. : 4500 Campus Dr., Newport Beach, CA 92663
= g fush free “DRAFTING CAREER KIT'"! Show ma how,

I M for just a few dollars & month, | can prapare for a
ﬂl_l_ FH[E ! bt gE Job in Drafting. Mo salesman will call.

Precision Drawing
Instrument Set, Professional e A -
Drafting Board Outfit & Fingertip Tiiting Rush Coupon , =% g Name L
Drafting Table are included with your com- §® L AET

plate North American Course in Drafting

1 1T T T T

¥ City ——— State _ ~Zip




WOODWORKER

tools. Ower 2000 Il.rl-ln-l'h:ru-rh-ﬂ
Woodworking books ans.

TEAR OUT AD. MAIL TODAY.

NSTANTINE Est. 1812

1 Eostchester Road, Bronx N.Y. 104481
! Enclosed 51 for Woodworkers CII#
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Enclosed 50c for catalog without samples.

LSOy enclosed $1.95. Send practical
manual—=Creative Veneer Crl.l'l.'
1o creale decorative veneer designs. T
patterns, projects. [t's the perfect wp-
plement 1o Constantine’s big Catalog.

Mew York State residents please add taz on §1.95
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Cut Fuel Bills

“HEARTH-AID 11" ® The ultimate in
fireplace etficiency.

# [NCREASE HEAT OUTPUT BY 500+%
*FULLY ASSEMBLED QUALITY CONSTRUCTED
GLASS DOORS

*ELECTRIC POWERED VARIABLE SPEED FAMN
®STAINLESS STEEL HEAT EXCHANGER
= AVAILABLE WITHOUT GLASS DOORS

The heat of a fire is sensed by a thermostat which
activates a fan. The fan pulls cool air from the room
through the tube where it is heated 10 over 400
degrees and forced back into the room a1 the rate of
200 cubic feet per minute, easily heating any size
living area.

EMALI%

™ Fat maes iatormalion

GD‘]’RP check your Iﬂ:l!Fulpl.l-n“Dln_hr
THERMALITE CORPORATION

P 0. Box 658, Dept p  / Brentwood, Ta J7037
Prone: (§15) 395- 4353
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macho image. Among new options are more
insulation inside the cab, intermittent wind-
shield wipers and a passenger-assist handie.

Trim Levels. Three packages are designed
to add “image” lo the Jeep pickups. The
Honcho package uses multicolor stripes,
denim fabric on seals and aven denim on the
doors. It adds painted spoked steel wheels,
white lettered tires, pin striping, carpeting, an
“engine-tumed” instrument panel, “soft-feal”
stearing wheel and underhood insulation.

The Golden Eagle package contains many
things in the Honcho package, but adds a roll
bar for the pickup box, a steel grille guard and
off-road driving lamps mounted on the roll
bar.

The 10-4 package (ring any bells, good
buddies?) includes striping, decals, Tracker
10-15L tires, spoked steel wheels, box-
mounted roll bar and rear step bumper.

The mini-pickups

Chevrolet's LUV truck is a tough little
minitruck built by Isuzu, a firm that GM owns
part of and which is famous in Asia for its tough
pickup trucks.

LUV has a GVWR of 3550 pounds, about
1350 pounds under its lowest GVWH-pickup
truck. But an optional 4150-pound GVWR with
the LUV boosts the payload from the usual
1125 pounds 1o 1635.

You can only order one engine with the LUV
truck—a 110.8-cu.-in. in-line Four rated at 80
hp with 4800 rpm. You can choose one of two
rransmissions—a four-speed manual or an
automatic.

The LUV comes in wheelbases of 102.4 and
117.9 inches. The long-wheelbase version
adds about 17 inches more length in cargo
space—important if you carry lumber or
pipes.

Three different upholstery arrangements ara
available—vinyl, knit vinyl or cloth—all in ei-
ther a bench or bucket seat form. The plain
bench seat model is the Custom Deluxe, All
the other choices are available in the Mikado
miodedl.

Among options are a sliding rear window,
rear step bumper, airconditioning and “Mighty
Mike™ striping.

The LUV truck is among the first minis to
offer an automatic—and with its half-ton
capacity and over-20-mpg gas mileage it's a
practical “first pickup.”

LUV 4x4. When Vic Hickey and olhers
began to build 4x4 versions of minipickups,
several automakers wondered whether they
had missed out on a market. Taking no
chances, Chevrolet is markeling a 4x4 version
of the LUV, coded Series 9.

The 4x4 is powered by a 110.8-cu.-in., B0-
hp, overhead-cam Four, with 95 foot-pounds of
torque at 3000 rpm. Brakes are disc/drum as in
the standard LUV,

The front axle has a ratio of 4.10 to 1, as
does the rear. The front axle uses torsion bars
for springing. A stabilizer or antiroll bar is
standard up front.

The transmission is a four-speed with a
ransfer case as standard, meaning that you
can drive along in "2H" (rear-wheel drive and
High speed). "4H" (4wd and High speed) or
“4L" (dwd and low speed). The transfer case is
combined with the transmission in a single
unit.

The pickup bed is 6 feel, 1 inch long with no
optional longer beds. One advantage of the

LUV 4x4 is its ground clearance—7.5 inches
from the rear differential to the ground.

Datsun

Datsun's minipickup for 1979 comes in three
body styles—regular cab, long-bed pickup and
King Cab, each with a GVWR of 4085 pounds.
Each has a gross axle weight rating of 1745
pounds in front and 2350 pounds in the rear,
The payload on all three is 1100 pounds nat—
enough to qualify them as half-ton pickups.

The engine in the pickup is the same 1952-
cc in-line Four that's used in the 510 _and
2005X passenger cars. It has an 8.5 to 1
compression rahio and is rated at 92 hp at 5600
rpm in 49 states.

The difference in bed size between the
regular version and the long bed is 15.4
inches. The King Cab has the regular version's
bed length but a roomier cab to stow locked
cargo behind the seat.

A wide-ratio five-speed transmission is
optional, as are airconditioning, automatic, a
3000-pound-pull winch, cloth seating, a
chrome-step bumper and a Deluxe King Cab
package which includes cut-pile carpeting,
white sidewall radials, reclining bucke! seals, a
console with armrests—enough options to
make you forget you are in a truck.

Dodge D-50 and Plymouth Arrow

New to the Plymouth and Dodge lineup is a
minipickup made by Mitsubishi. The Plymouth
Arrow and Dodge D-50 are half-lonners in the
same payload range as the Ford Courier and
Chevy LUV, They'll carry 1400 pounds.

The D-50 and Arrow have a 109.4-inch
wheelbase and a 6':-foot-long cargo bed. For
power there's a 2-liter engine rated at 93 hp
and a 2.6-liter Four at 105 hp. The exhaust
amissions controd is built into the basic design
with the MCA Jet System devised by Mitsubi-
shi. Standard models come with a four-speed
manual trans, while the Sport models have a
five-speed manual. A Torqueflite automatic is
optional on either modal.

Standard and Sport models differ in basic
trim; the Standard has a rubber floormat while
the Sport has a carpeted floor and other
Standard options as standard. Among oplions
are airconditioning, sun roof, in-box roll bar,
grille guard, step bumper and cover for the
cargo box.

Ford Courier and Mazda

Ford's popular Courier pickup is a half-
tonner with a lot of choices, a GVWR of 4100
pounds and a payload of 1400 pounds. If you
want a 7-foot-long pickup bed, you can order
the long-wheelbase (112 .8-inch) model, which
also comes with a larger fuel tank (17.5
galions). As you might have guessed, the
same models are offered by Mazda (since it
makes the Couner for Ford).

Engine displacement of the Four in the
Mazda B2000 pickups is up to 2 liters for ‘79,
The Courier has two engine choices—the
base 2-liter Four or Ford's 2.3-liter Four. With
the larger engine, there are two manual
shifts—standard four-speed or optional five-
speed, including overdrive. There's also an
optional three-speed automatic. The Courier
has disc brakes up front and drums in back.
Variable-ratio manual steering is standard.

Minitrucks sometimes gel criticized for their
hard ride, so Ford is offering a Soft Ride
(Plagse lurn fo page 120)




“Icandoit!”

Now you can do it! Even if you've never repaired anything
in your life. You can do over 100 maintenance and repair
jobs on your car with the help of a Saturday Mechanic
Car Care Guide. And you'll save money every time.

Anything from just changing your oil, to doing a
complete tune-up. Anything from replacing your wiper
blades to doing your own brake job. And Saturday ’ :
Mechanic tells and shows you how on your particular car. . ot

Your Car Care Guide will: P
® take you through every job step-by-step MECHANIC
* tell you what to do in clear and simple language \
® show you where and how with nearly 200 _

drawings and photos

Saturday Mechanic has 14 different
Car Care Guides. One for each of
America's most popular U.S. and
foreign cars. So there's bound to be
one for your car.

Available wherever auto acces-
sories are sold. Or forthe name ofthe
dealer nearest you write to Saturday
Mechanic, 1790 Broadway,

New York, N.Y. 10019.
You'll feel so confident about doing car
repairs that you'll say, “l can do it!"”

SATURDAY
MECHANIC

SATURDAY MECHANIC &
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{Continued from page 118)

package with five-leal rear springs. This pack-
age, though, drops your maximum payload
down to 800 pounds.

Ford is sprucing up the Courier. A Sports
Group option package adds high black plaid
buckets, more instrumentation, a sporty steer-
ing wheel and other niceties. Among other op-
tions are airconditioning, rear-step window de-
froster, heavy-duty battery and a high-output
heater,

Toyota
Toyota's pickup truck has been restyled for

1979 with a “crispar,” more carlike ook, along
the lines of Dodge's D-50. Most significant is

the change to a torsion-bar front suspension
from coil springs.

Anaother technical step forward is a standard
proportioning valve linkup between front and
rear brakes 1o prevent rear-end lockup when
tha truck is unioaded and you hit the brakes.

The most deluxe model, SR-5, offers bucket
seats, simulated wood grain, a five-speed or
optional automatic and a long or shori bed, The
longer (7-foot) bed might have more packing
room, but the GVWR is the same—4100
pounds. Maximum payload is 1100 pounds,
not counting passengers and optional equip-
ment.

After SR-5 comes the Deluxe model with

BOOSTER CABLES

QUICK AND EASY TO USE

+ Easy to install, just a gentle squeeze

* Easy to release. just flip the ratchet

POSITIVE LOCKING

s Positive ratchet lock eliminates snapping or pulling oft

# Allows full use of entire cable length

» The only effective clamp to grip side terminals, too.

SAFE

# Pravents spark or arc that may cause explosion
of battery and gas fumes

A QUALITY PRODUCT

s Engineerad and built for the professional

¢ Priced for the car owner

LIFETIME WARRANTY

Look for it wherever auto paris are sold.

KRAVEX

MOVING AHEAD WITH
BETTER PRODUCTS

KARAVEX MANUFACTURING CORPORATION MIAMI. FLORIDA 33167
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five-speed as standard, a 2.2-liter engine (as in
all Toyota trucks) and white sidewall tires. The
standard pickup, comes with four-speed and
blackwall tires.

Among the options are cargo tie-down
hooks to line the bed rail with, chrome step-up
bumper, 40-channel CB. bucket seals and
AM/FM to make mini-truckin' more palatable.

Special-purpose vehicles

I it's got a bed, it's a pickup, right? Well, the
Subaru BRAT used to be a "special purpose
truck” but the EPA has placed it in a new
spacial-purpose vehicles class. That doesn't
mean that it doesn't have its bed-in-the-back
anymore. i you want to see the bed with its
pair of jump seals, take a look at page 118,
March "78.

Another pickup that may be added fo this
list of minis, maybe this year, is the Rabbit.
A pickup truck version of the VW was spotted
at VW's new Pennsylvania plant, but there are
no official production plans yet.

Chav}' El Camino

Chevrolet's El Camino would be pratty fancy
just for a car, but it has the advantage of being
half-pickup. too.

Four engines are avallable in 49 stales—
3.3- and 3.8-liter Vs, plus 4.4- and 5-liter VB8s.
In California, only the 3.8-liter V6 and 5.0-liter
V8 are offered. The 49-Staters can order a
four-speed with either V8, but Californians can
only order automatics.

The El Camino comes standard with a bench
saat, but bucket seals or 50/50 split-bench
soals (with a fold-down center divider) are
optional. Bench or bucket seats come in cloth
or vinyl, Although there isn't that much roof 1o
an El Camino, you can get it vinyl-covered.

There are four tim packages: the Classic,
Super Sport, Conguista and the Royal Knight,
which is combined with the Super Sport.

Ford Ranchero

The Ranchero, Ford's “lusury pickup,” is
half-car, half pickup. Although it can’t carry any
mare weight than a car, it does have a 6Vz-fool
long load bed. If you leave the tailgate down,
you can fit in a 4xB8-foot sheet of plywood or
plasterboard.

There are two V8 engines choices in 49
states—ihe 5-liter and 5.8-lter—both with
two-barrel carburetors. In California, only the
larger one is available. Transmission is a
three-speed Cruise-O-Matic with a 2.75 final-
drive ratio available on the 48-state car with the
larger engine. California cars have the 2.47
final drive.

The Ranchero comes in three stages of
trim—the 500, or baseline model; the GT,
which has a seat with a fold-down center
armrast and full instrumeantation, plus stripes
galore; or the Squire. Weoodgrain appliques
decorate the outside of the Squire, recalling
the days when "woodie” wagons had real,
varnished wood on the sides.

Interesting Ranchero options are a 77-amp.
battery in the trailer towing package and a
Traction-Lok (nonslip) differential.

One disadvantage to a Ranchero-type car is
that its finish and springing are to passenger
car specifications. You can't put it through what
you put a half-ton pickup through and expect it
to stay cosmetically perfect. The Rancheros
are made for gentlemen ranchers, with the
emphasis on “gentlemean.” ™




“I wish I'd known

about NRI when | was

Says Richard Petty,
America’s Winningest
Stock Car Driver and

NRI Automotive Consultant
Even with my Daddy’s help, | made a lot
of mistakes and wasted a lot of time I could
have used today. If I'd had NRI training in
auto servicing, | tell vou, I'd of learned a lot
faster.

NRI Gives You the Trm:il:lg

and Equipment You N

to Get Started in a Hurry

There's always plenty of work for a good

mechanic. And NRI's training gets vou right
into it. You get easy-to-understand, bite-size
lessons with plenty of clear pictures and di-
agrams. And you get professional tools and
instruments you keep to use in your work. NRI
alk it “hands-on™ training, and I've never
seen better.

Learn at Home
in Your Spare Time

The NRI people understand what it
means (o have to eam a living or support a
family. So they teach you right at home. You
can put your weekends or evenings to profit-
able use without quitting your job or going to
classes. It's a terrific way to increase vour skills
or start a whole new career.

Take Your Choice
of Two Courses

The good part is, you can tailor your
training to your needs. NRI's basic course con-
centrates on the big tune-up field You also get
training in brake work and other basic systems
with 30 lessons and all the equipment you'll
need. It includes an inductive pick-up DC tim-
ing light, diagnestic analysis and tune-up in-
strument, tune-up and brake servicing tools, a
set of quality socket and open end wrenches,
and lots more.

The Master Course includes all the
tools and lessons in the basic course,
plus 40 mose lessons and advanced
equipment like a carburetor air-fuel
tester, silent vacuum test pump,
and the ultimate technicians tool,
a solid state Ignition Analyzer

earning auto mechanics.’

Oscilloscope. You learn to service engines, sus-
pension systems, front ends, transmissions,
electronic ignitions, heaters, air conditioners,
take care of a car from bumper to bumper
You're ready to step up to a good job or spare
time money with training like this.
I Know It Works

NRI has been in the business of train-
ing people at home for more than 60 years.
They've enrolled over a million students,
started them on their way to higher pay and
new unities. And T.he» don't re
:Eguﬂ send the coupon and mpfﬁusmd
their free catalog. No salesman will
ever call. | wish I'd done it. If the
postcard has been removed, write
to address below:

Or check out these other growing fields.

Small Engine Repair
There's plenty of epportunity for the

man who can service lawn mowers, garden
tractors, chain saws, tillers, outhoards,
mopeds, motorcycles and other small engines.
NRI training includes professional tools...in-
ductive tachometer, volt-ohm meter, torque
wrench, valve spring and ring compressors and
more. In our master course, you actually build
a 3 1/2 HP engine as part of your training.
Check postcard for catalog,

Air Conditioning/
R ion/Heating
with Solar Technology
Gets you into a wide- fast-growing
area with practical u'a.inirgcgsl1 includes
lessons on solar heating, heat pumps, etc.
Complete with professional tools, including

Lammert vacuum purnp for purging systems.
Master Course includes optional training at
York Institute Resident School at no extra
charge. Check card for catalog

Electrical Appliance Servicing
(300d appliance repairmen are hard to

come by NRI trains you for your own full or
part-time business in fixing everything from
mixers to microwave ovens. .. to refrigerators
and freezers. Step-by-step training includes
professional instruments and tools for learning
and earning. Check card for catalog.

NRI Schools
McGraw-Hill

Continuing Education Center
3530 Wisconsin Avenue
Washington, D.C. 20016

Hll'|



WHITEOUT: WINTER'S NIGHTMARE
(Caniinued from page 71)

ever a big elear-off wind comes roar-
ing down—usually within 24 hours
after any big snowstorm on its way
eastward. It's this wind that picks
up fresh snow and moves it.

® When you hear a heavy snow warn-
ing either (a) gel going at once, or (h)
if you ean't outrun it, by all means
hole up until it's over. Your driving
may be superb, But it takes only one
unlucky driver to block an Inter-
state for days.

® If you think you can safely maneu-
ver around the storm, and decide to
rigk it, stay off the Interstates! I'nter-
state officials themselves advise this.
Choose a slower road. Then if some-
one blocks traffie, you can turn back
to another route—or at least shelter
in & home, motel or gas station.

® Urge your local radio and TV
stations to add “Urgent Whiteout
Warnings"” to their forecasts. They
know (you don't) when wind is going
to strike, If yvou're at work when you
hear such a warning, stay there
overnight if necessary. In Buffalo,
gome workers who tried to drive a
few blocks home had to crawl back to
their factories on hands and knees.
B Use snow tires, natch. But also—
as engineers do—put chaing on your
summer wheels and carry them
along. If a snow-wind comes up,
change them. Chains are priceless.
B Ercet your car's headresis. “I
always do when conditions get
tough,"” says New Hampshire's Bob
Hogan. “I want protection if hit
from behind.”

® Driving into a whiteout. The best
rule here is: if you possibly can,
avoid it. It really could be worth
yvour life. You won't believe it until it
happens, but you lose all contact.
The wind blinds you. It makes you
dizzy. You may want to keep turn-
ing with those whirling flakes.

1. In a real whiteout, skill is of
little use, Survival becomes simply a
matter of luck. So pick a safe spot
and wait. Or, if you ean turn, retreat
to safer areas.

2. But if you must go, as on Inter-
states where you can't turn back,
take bearings on the last visible
objects, Try to follow wheel tracks if
you can see them. If not, search for
roadside poste, Often you can't see
them, either. But at night glittering
post reflectors may show.

3. To pick out reflectors, flash
vour high beams frequently. Sure,
this creates glare. But it also picks
out glitter that low beams can’t see.
And high beams will also reveal the
reflectors on stalled trucks or cars.

4. Even in daytime, run with
lights on. People stranded ahead can
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see you before you see them. Also
yvour taillights ¢come on, adding a
little further protection. High-beam
headlights will piek out reflectors in
daytime, too, Also use hazard lights
for extra protection,

5. Sound your horn frequently.

6. It can now be suicide to contin-
ue at road speed, and suicide, also, to
go too slow. Bob Hogan advises:
“Slow down enough to cut the speed
differential between you and other
vehicles—in case of collision,”

7. 1f you can find turnouts, stop—
neveron or near the road! And clean
your headlights. You'll probably
find them frozen over, Also clean
taillights and side reflectors,

8. Expect slippery ice, even if the
road a half mile back was bare.

9, Be sure your windshield and
wiper blades have no ice buildup and
are warm, Peephole driving is sure
disaster. Yet many defrosters sim-
ply won’t work in a bad storm. You
need full windshield vision to go into
a whiteout and survive. (Further-
more, today's base-mounted blades
can't drain! Some experts want to
see blades that pivot from the top of
the windshield.)

In How te (Go in Snow (page B2,
Dee. "TT) 1 told of one way to remove
ice when you can't stop; Reach
around the corner post and let the
wiper blade run over your finger-
tips. Then let it snap against the
glass. But in a bad storm recently, I
found a better way. Modern defrost-
ers don't work because they simply
don’t throw heat to the driver's edge
of the glass. What little heat they do
give is blown away by the wind. So
find a safe place, be sure the blower
iz on full, then wait. In minutes,
with no forward speed, windshield
ice will melt. If you ean't stop,
cutting speed for a while helps.

10. Use your CB not only to warn
others, but to ask what lies ahead.
Clear road may be only minutes
away. In a Virginia whiteout, with
nearly two feet of wind-carved snow
on my roof rack, | suddenly ran from
driving snow to bare, dry pavement
and perfect visibility. Stars twin-
kled. Ahead lay the lights of Wash-
ington. A carhop asked: “Where did
all that stuff come from?”" Two miles
from a blinding Southern storm it
hadn't even snowed at all!

It you have to stop

Road blocked? Spinout ahead?
You're in great danger of being run
over, This is no false alarm. Get out!
Get everyone away from the road.

Leave headlights on at night, with
flashers working. Use taillights and
flashers by day. Don't raizse your
hood at night. It blocks the protee-
tive glow of your headlights.

You should always have flares—
the sputtering, chemical type—
within reach. If you feel it's safe for
a moment, grab a handful. Light one
behind your car, staying ready to
run for the ditch. Wateh and listen,
If it's still safe, you might risk
running back along the shoulder
with a lighted flare, holding it low
(so it won't burn your hands or eyes).
Even a third, fourth or fifth flare is
useful—trucks skid long distances,

Stay ready to jump. Having done
yvour best to save others, get off the
shoulder and save vour own life,

Three rules to remember

No two crises are the same. No
rules always apply. But three that
saved me trouble many times are;

1. Turn and go back. I've said it
before. It's still my No. I rule. Never
knowingly head into whiteout trou-
ble. If you can turn, go back. Often
you're in the clear in minutes.

2. Add weight. I use from 25 to 50
pounds of any sensible weight mate-
rial like sand (nothing solid) over the
rear axle of any rear-drive car.
Front-drive cars don't need it.

In rear-wheelers, weight usually
gaves the day, When [ last men-
tioned this, Dale Tripp, a veteran
north country driver, including
Alaska, wrote: "1 go along with
everything vou said, but one: You
used 25 pounds; [ put 300 in my car,
600 in my pickup. And [ promise you,
even in 13 inches of wet, heavy snow
I will go-go-go, even uphill.”

I believe it. But over 300 pounds in
a car would scare me. Doug Cook of
Sheboygan, Wis., wrote that farm-
ers there use a 100-pound bag of
feed. Doug uses eracked corn, which
he says also can be used as wheel
grit. Even kitty-litter helps.

What spins many cars in white-
outs is simply lack of traction.
Weight adds traction,

3. Total quiet. I try to maintain
total silence. No talk, radio or blow-
er. [ even keep windows rolled up.

When my car starts to jostle un-
easily, I want to hear every little
telltale sound, every message it
sends. Examples; Hissing wheel-
houses (“There's some good sand in
this snow"). Sudden loss of wheel
rumble (“You've lost contact with
the road. You're snowborne™), I
want total conecentration so 1 can
analyze every slight tilt, tracking
change, loss of grip, the beginning of
rear-end fade.

And that concentration is what
will get you through blowing snow.

With these three rules alone, you
stand less chance of being caught
among the millions who will get
stuck—or worse—in storms this
winter. ™



The test results are in!
Jeep Pickup
proved superiorl
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= ¥ Jeep proved superior to Ford,
Chevy and Dodge in a test of
automatic 4-wheel drive systems.

In an independent test of the leading
4-wheel drive pickup trucks, Jeep Pickup
with Quadra-Trac® proved, that in normal
) automatic, it had the best traction of the
g = - Qutomatic 4-wheel drive systems tested.

. Better than the systems of Ford, Chevy or
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you want Jeep!
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ERS’ CLINKC

HOMEOWN
QUESTIONS ANSWERED

Kitchen ceiling crack
How do [ repairan 8-foat-long crack
in my drywall kitchen ceiling? We
were thinking of using fexture
paint to hide the erack, but were
worried about fAaking because I'll
be washing the ceiling often. Should
we just cover it with tile? —Mrs. J.
Stewart Wright, Wolf Point, Mont.
The erack may have been formed
by shrinkage in your ceiling joists
which has since subsided. First, re-
tape the joint. Liberally apply joint
compound to cover at least 1%
inches on each side of the crack.
While the compound is still wet,

CRACK

EMBED TAPE
WHILE COMPOUND

SMOOTH SECOND, THIRD COATS
WITH CURVED DRYWALL TROWEL

Mend the crack before painting celling.

embed the tape over the crack.
Press the tape firmly into the com-
pound with a taping knife and
lightly draw off excess compound.
When dry, sand lightly and apply a
second coat. Draw off excess more
firmly. Sand when dry and repeat.
For the second and third coats, use
a curved drywall trowel—it has a
concave surface—which provides
a slightly thicker buildup at the
center and feathered edges. When
dry, apply a coat of shellac to seal
and you're ready to paint. Texture
or sand-finish paints won't cover a
erack that's not properly cor-
rected. Many people find it easier
to paint than wash a ceiling.

Tree root problem

A green ash tree stands 15 feet be-
hind my house, It's about 40 feet tall
and £ feet in diameter. Do its roots
pose a threat to my B-inch pouwred
concrete foundation? —William V.
Fogler, St. Louis.

According to the Department of
Agriculture, green ash grows well
on home lawns and may reach up
to 50 feet in height and 1% feet in
diameter. Your tree has apparent-
ly reached maturity. If your foun-
dation shows no signs of cracking
now, I'd say you have no problem.

A tree with horizontal root
growth like the silver maple, how-
ever, is a serious threat to founda-
tions and sewer lines. As with any
large tree close to a house, have
yours pruned of any dead wood
which might fall on your home.

Lying low

The rear of our property is lower
than the property of our four adja-
cent neighbors. The previous owner
aof our house raised the land with
fill, but in a short time the neigh-
bors did the same. The ground is
entirely elay. We don't want to fill
again and dump water on owr new
neighbors, but we'd like to add soil
Jor gardening., Can we build a dry-
well in clay, or is there a way to
pump water to the ecity's storm
drain, which is 10 inches higher
than our property level? —Mrs.
Thomas Stevens, West Hartford,
Cann.

A drywell is similar to a cesspool;
blocks are laid with the cores hori-
zontal so water can seep into the
soil. In your case, a grate would
have to be placed on top and adja-
cent ground sloped toward the
grate. Percolation is extremely
slow in clay. So the area around
your drywell would have to be
back-filled with stone. Depending
on your soil, “fingers"” of drain tiles
in loose stone similar to those of a
septic tank may have to be in-
stalled. There are submersible

Do you have a home mainfenance of repair
problem? Send it to Homeowners Clinie,
Popular Mechanics, 224 Wast 57th 51, New
York, N.Y. 10078. Lefters cannot ba an-
swered individually, but problems of wida in-
terast will be discussed /n this column. For
more home repair and maintenance help,
get PM's Home Care Guide, $4.85 postpaid.
Send ordar(s) to PM, Dept. HCG, Box 1014,
New York, N. Y. 100718,

pumps which could be installed ina
drywell to activate when water
reaches a predetermined level.
However, these will freeze up if
they're not deep enough, and they
must be kept free of all debris.

I strongly suggest you meet with
vour neighbors and city engineers
to come up with a satisfactory solu-
tion. The eity must have approved
the original building plans and
gshould participate. You and your
neighbors may want to hire a civil
engineer to assess the situation.
His fee should not exceed $200,

Walls crumbling down
The conerete basement walls of our
80-year-old house are deteriorating.
They seem to be made of mostly
gravel. Layers and chunks Fkeep
SJalling off, accumulating dust and
rocks in our basement. What do we
do? —Mrs. F. Karls, Downers
Grove, [l

You must first determine wheth-
er your walls are structurally
gound or in danger of totally fail-
ing. If you're not absolutely cer-
tain wvourself, consult a reliable
contractor or engineer. If the walls
are sound, the following repairs
should work:

First, scrape and wire-brush all
loose concrete off the walls. Next,
nail wire lath (specifically for stue-
co) at 16 inches on center, vertical-
ly and horizontally, to the wall
with masonry nails. Make sure the
nails are long enough to fasten se-
curely.

Mix stuceo by volume as follows:
one part portland cement, 14 part
hydrated lime, and between two
and three parts clean, fine mortar
sand. Add water to form a fairly
stiff mortar mix. Dampen the wall
by “throwing” water on it with a
whitewash brush. Then embed
stuceo firmly into the mesh with a
trowel. The finished coat should be
about 34 inch thick.
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Try the solution.
Camel Lights.

Camel Lights. Finally, a cigarette that solves the
low tar/low taste problem. Because only Camel
Lights has a richer-tasting Camel blend
formulated for low tar smoking.

At 9 mg tar, it delivers all the satisfaction
that's been missing from ordinary low tars.

Satisfaction. Only 9 mg tar.

|
Warning: The Surgeon General Has Determined

That Cigarette Smoking Is Dangerous toYour Health,
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Send for FREE brochure

and comparisons

MEGASPARK

ONLY

Model 400

End tune-up problems forever. Replaces points
#or, never needs adjustment.

Save money on mote Ehnu'rr combuation at all speeds
B teudoe ol ceeitiesn. | smer etk pleg b,

Install it yourself vr:lh our easy, detailed in-
structions. Fits 4ds, Bs, Bs, domestics, imports,
rotaries. Converts CDs to breakerless, too |
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of temperature exirem ly-comtralled by
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plugs cleaner. Squeezes more miles from every
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BUILD PM'S SOLAR FOOD DRYER
(Continued from page 101)

tain high-veloecity airflow over the
food. This results in rapid food
dryving. Larger foods such as vegeta-
ble leaves, which cannot be accom-
modated by the rack, ean be placed
on several layers of cheesecloth
located in the food compartment.

The temperature of the air pass-
ing through the unit can be con-
trolled in several ways. The easiest
way is to adjust the angle of the
collector tilt with respeet to the sun.
MNote that the blower end should
always be raised so the heated air
will rise up to it. On days with
diffuse radiation, a deflector made
of aluminum flashing may be in-
stalled over the intake/exhaust end
of the dryer to increase the temper-
ature and improve dryer perfor-
mance, Some venting around the
sides of the deflector should always
be maintained, so that moisture can
escape. High temperature can also
be maintained by adding more insu-
lation to the sides, as well as to the
unit bottom. Our plans call for rigid
Styrofoam to be used on the under-
gide of the food compartment.

How to build the collector

First, cut the plywood bottom
panel and bore a 2%-in.-dia. hole as
indicated in the plans, near one end.
Use a hole-cutting saw chucked in
your drill or a sabre saw. Then nail
the side and end cleats (E and N) 34
in. in from the edges. Inside the
open-ended box you have formed,
lay steel wool in double B-ft, lengths
to make a 1%-in.-deep layer. Staple
the ends to the plywood.

To increase the absorptivity of
the steel wool, thoroughly spray it
with flat black paint.

Staple a sheet of 6-mil clear poly-
ethylene plastic to the top edges of
cleats E and N. Be sure to allow
about 2 in. of the plastic to project
beyond the open end. Trim the plas-
tie flush to the sides and then cap it
with ¥4 x 3-in, strips (C and D).

When wou're finished with the
first layer of plastic, attach the
collector sides and ends, A, F and H.
Pull the loose end of the plastic to
the outside face of H and staple it in
place. This will seal up the dead air
space.

Now attach the second sheet of
plastic to the top. Staple it along the
box perimeter and then conceal the
astaples with nailed-on lattice,

Building the food compartment
Begin construction of the lower
half of the drying unit by cutting a
10 = 10-in. opening in the plywood
bottom of the food compartment.

MNail on the side wallz and the fan
recess box with 4d box nails. Then
make a border with 3 x 3 pine,
ripped from 1-in. stock, to protect the
edges of the Styrofoam insulation.
Attach the Styrofoam sheet to the
plywood with construction adhe-
sive,

Next, construct the food rack as
gshown in the plans. Fasten it in
place with two screws.

Assembling the dryer

Before attaching the collector to
the food compartment, be sure to
add vinyl foam tape weatherstrip-
ping to the top edges of W, Q, and R.
Then place the collector on top of the
food compartment and use clamps to
slightly compress the weatherstrip-
ping. With the sections clamped and
aligned, attach the hinges and
latches.

The motor is attached to the blow-
er housing with two small screws.
Remove the original screws and
bore new 1l4-in.-dia. holes complete-
ly through the housing. This will
enable you to use 3-in. No. 10 screws
to attach the blower over the 24%-in.-
dia. opening in the plywood. Pass the
power cord through a hole in the
fan-recess box and tie a knot to
prevent pull-out, Then join the
power supply cord to leads from the
blower with solderless connectors.
Add the bracket shown in the plans
to neatly store the power cord when
the unit is not in use.

A meat thermometer can be used
to check the air temperature in your
dryer. To install it, bore a hole of the
same diameter as the thermometer
stem on the side of the food compart-
ment.

Caution: Now that you are ready
to start drying, run the collector for
one day prior to adding food to draw
off fumes from the paint used on the
steel wool that might taint your
fond.

For more information

If you're interested in learning
more about preserving food by
drying it, read the pertinent chapter
in Putting Food By, published by the
Stephen Greene Press, Brattleboro,
Vt. 06301, USDA Home and Garden
Bulletin 217 entitled Drying Foods
at Home can be obtained for 45 cents
from the U.S. Superintendent of
Documents, Consumer Information
Center, Pueblo, Colo., 81009, If
yvou're a resident of California, Dry-
ing Foods at Home is available free
from County Cooperative or Agri-
cultural Extension offices. Ask for
leaflet No. 2785. ™



Come fly with me.
[n the 1979 Thunderbird T-Roof convertible.

Now when vou fly your own Thunderbird, vou can
enjoy the open-air feeling of a convertible. It's the new
Thunderbird T-Roof, the ultimate touch of sportiness
in the legendary Thunderbird.

And you can add to your driving fun with a
choice of over 70 options, including AM/FM stereo
radio/cassette player, extended range fuel tank
and new seatbelt warning chime. Test-fly the new
Thunderbird T-Roof. It’s a rarified experience.
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These four matched volumes tell you and show you everything
any building or carpentry job...from fixing a roof to building
even building an addition or a house!

ke this4:=voelume

CARPENTERS AND
BUILDERS LIBRARY

TRERE -'\ GRS
. TRIAD
2 BENEATH STRINGER
B8R — L BmS HERE

WALL - g N, GTRANGER CUT TD
! RECTIVE TREAD

How Popular Science
Book Club Works

Just mail the postpaid card to gel your $24.50
4-YOLUME CARPENTERS AND BUILDERS LIBRARY.
dend no money now. We'll bill you later for only
$2.95 plus delivery and handling,

Then, about every four weeks (15 times a
year), you'll receive a Club bulletin describing the
coming main selection and allernate books also
available, I you want the main selection only, do
nothing. It will be sent to you automatically. If
you don’t want the main selection, or wank ailer-
nate books, or no books, simply indicate
wishes on the form that comes with tha bulletin
and return it fo us by the data indicated. You will
always have at least ten days in which to do this,
bul in the unlikely evenl that you don't, and you
receive an unwanied selection, you may return it
at our expense,

Your only obligation is to take two more
books of your cheice in the next year. You may
cancel your membership any time after that. To
retain all membership benefits, you need take only
one book a year thereafter,

DISCOUNTS UP TO 50%, All books are of-
fered at substantial discounts — up to 50% or
more. Yet virtually every book is identical to the

ublisher's edition, Same paper, printing, binding,
rach-l The only difference is price.

AS A CLUB MEMBER, you'll have an opportunity to choose from

more than 100 superb, up-to-date books on a wide range of
popular science subjects every vear—AT DISCOUNTS OF UP TO
5067, (And yvour only obligation is to buy two of them.) You'll be
offered books on home improvement, repair and workshops, remod-
eling, house building, energy and insulation, wiring, plumbing, cars
and car repair, electronics, appliance repair, furniture building,
machines and technology and many other home handyman subjects.

This information-packed 4-VOLUME CARPENTERS AND BUILD-
ERS LIBRARY brings you professional, easy-lo-understand how-io on just
about every build-it-yoursell question you'll ever have . . .

B You get a complete how-to book on woods and woodworking tools, how
to do all kinds of joinery and cabinetmaking joints, how to do kilchen
cabinet construction . . . and more.

B You pet a complete how-to book on all standard specs of every element in
house construction, including how ro read plans and make vour own . ..
how ro lay out a home workshop . . . and more.

B You get a complete how-1o book on laying out the foundation, how to do
concrete block construction, house framing, chimneys, fireplaces, porches,
patios, insulation . . . and more.

B You get a complete how-1o book on every aspect of roofing, flooring, doors,
windows, stairs, plus how 1o use stationary and porlable power tools, plus
lips on painting, maintenance, repairs, termite protection...and more.

You get step-by-step instructions on everything from reading a building
plan to building a house (including the foundation), doing all the carpentry
in it=—mand Keeping the house in A-1 shape for a lifetime. And thousands of
show-how piclures make it all amazingly easv, even for a novice. Let's look
at a few of the remodeling and fix-it jobs vou learn how 10 do . .. You learn
how to replace worn or missing shingles. How 1o fix chimney flashing leaks.
How to repair stairs {or build them from scratch ).

If doors need fixing or fitting, you can find out how to
do it from these books. If you want to lay new flooring,
you can ]l.ls'[ turn to these books 1o find out how (o do a
first-rate job with wood-tile, linoleum, asphalt, rubber or
ceramic tiles. lft}- u wani to build a fireplace, you'll find
out exactly how from these books .

This marvelous 4-book library also
tells you how to use all kKinds of power
tools to maximum advantage { most
of themn have great versatility ). You
learn about woods—their character-
istics, strengths, best uses, You learn
about fasteners—nails, screws, bolts,
mum—'l]mi.'r holding power, size-
strength ratio, and how to use each.

These bml:s teach you scores of tricks and shortcuts used by carpenters
for measuring, cutting, raising, fastening, finishing—every technique and job.
They give you the answers to just about every I:Il'_pel'lll'}" guestion you'll ever
have. And they can save you thousands of dollars in the years ahead.

Single mortise
and tenon jaint.

Installing matal
shingles under
wood shingles.



you need to know to do just about
a foundation, installing new paneling,
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* How fo read plans, specs
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* How fo use carpentry l
hand tools Al
“Hew 10 use woadworking * How to do house P
o S foo = insulation o
low 10 build concre * How to build scaffolding, st
block foundations hoisting apparstus o r,munusr
e '"“im!‘" best woods. * How o do wood pattern- _,m
- 55 " fl.'ll:l"hl!": making (for castings) h\
'ow fo plan and build
roafing, h * How to do sheathing

* How to construct walls,

doors, windows

and siding
* How o do cornice

construction
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* How o build stairs protection

* How to build chimneys * How to do interior-
and fireplaces axterior painting

* How to use builders” * How to build girders
math, do surveying and silis

* How to make kitchen * How to make concrate
cabinets. counters forms (and moids)

* How to do cabinetmaking * How to sharpan saws

foinary
* How to build A-frama,

* How to build skylights
* How to do house main-

I-and 2-sfory houses fanance and repair
Hﬂ:;:t,mp.h . . .amnd much more

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



Auto Editor, Popular Mechanics

The Aute Editor of Popular Mechanics
Magazine evaluated the BikeBug as an alternative
to mopeds ... and his choice was the BikeBug! His
two-page Product Report, (Dec. '77), was based
solely on quality, design and performance. Price
was nevar a consideration, even though mopeds
cost hundreds of dollars more (Complete reprints
with our free brochures).

The BikeBug engine and front-wheel-drive
unit bolts in minutes to the front fork of any bike,
from 10-speeders to adult tricycles. It runs up 1o 24

mph, gats 215 mpg, operates guietly, starts auto-
matically, has a One-Year Warranty, and allows

normal pedaling, even with the engine running.
For superior all-round performance,
regardlass of price, it's the BikeBug. And Popular
Mechanics agrees,

AquaBug International, Inc.

Dep't PM-1 100 Merrick Rd., Rockville Centre, N.Y., 11570 = (516) 536-8217

MName Pleasa Rush Me: (] Free Brochures.

Address [ A BlkeBug: $175, plus $10 Shipping costs,

City O MASTER CHARGE [ BANKAMERICARD/VISA

State Zip H Exp.

(MY, Residents add tax) [J Check [] Cashiar's Check 0] Money Order
'l'----rlll----------t-h- ------------ (LT R R TR T DA RN R R R R L ill'l"ll

24 inch Band SAW CUTS TO CENTER OF 48 inches

s FEEEES RS EENSSEEREEEREEEE

e

: A FULL LINE OF RUGGED
EEREASEEREEN BERE e Bl a1 D B | ALL STEEL TOOLS:
DU-ER TOOLS — RUGGED ALL STEEL — * 24 inch Band Saw ...... 199.95

BALL BEARING — EXTRA VERSATILITY . 12 inch Band Saw ...... 149.95 ;
2Du-er's 24 inch Band Saw gives the handyman the = 10 x 36" Rugged Lathe ]
= versatility of an indusirial tool al a peice he can aflord, the = Ball Bearing .......... 89.95 »
® quality that is demanded by industry. The Band Saw, oneof  § 3 inch Belt Sander .
-l.hu best cutting principals for wood, metal or plastic, has | Ball Bearing . . 2495 s
% been limited in use because of the depth of throat. The  * 4 inch Belt Sander H
s B-24's Big throat and new drive feature gives longer blade *  Ball Bearing . . 39.95 .
: lite, cuts metal, wood or plastic. * 8 inch Tilting Arbor .
+ Du-er ools are fabricated of Heavy Gauge Steel, 30years =+  Saw . ... 99957
" gxperience developed new engineering features with  « 10 inch Dbsc Sandar -
l accuracy, and ball bearings for added quality. Extra lealures H Table Model .......... 69.95 "
- created by manufacturing know how makes Du-er tools {1 inch Strip Sander. .. ... 609,95 »
+ available at exceptionally low prices, yet no quality is 2 Dajuxe Stand for all :
. :  Tools . R
¥ You can order direct from Factory where there isno Dealer = Utility Stand ............ 24.85
; PDE- --II-II-E‘E-IEE::TEI- -- AR ESESEESEEEEEE. !II-:!II SEEAAEEEEEEEEEEEEEEREEEE Ilt.
: DU-ER TOOLS, 5448 Edina Industrial Bivd., Minneapolis, Minn, 55435. =
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HINTS
FROM READERS

Visible storage

Use packages to store other hardware.

Keep small items in sight and
easy reach by hanging them on
perforated hardboard in plastic
hook containers.—FE.V. Reyner

Tape to the rescue

When I tried to trim a number of
wood pieces at different angles,
small seraps kept getting stuek in
the blade slot of my bandsaw
table insert. I solved this problem
by applying masking tape over
the slot.—Robert Kipp




SPECIAL MOPED PURCHASE...

COMPARE FEATURES
COMPARE PRICE = YOU

SAVE $1361

o
TRANSISTORIZED
LUV | CNITION!

52500 I NO NEED FOR TUNE-UPS
Lparet*] . NO ELECTRICAL PROBLEMS e
e - COMPLETE TROUBLE FREE mainionance
IGNITION SYSTEM
Layaut of controls ¢ = Fugl tank has a
made for comfort — d capacity of .8 gal
ang convenlgnce 1F'I'I0II-;||'I o t_‘;l'l
/ over 100 miles

Rebound sprung
seal

| Lightweight Only Emergency fuel
Igniw T cy fue
a7 pounds reserve, fitted with
Easy handling T8 two-way fuel tap
\
Front telescopic I",I
fork suspension. |\

Mew swing arm and Sturdy open frame
chock absorbers Gleaming chremium walded from steel
' W plated wheel rims lubes and seclions

Single-speed gearbox

& 114
i:e”.:ﬁr.'1'3;5. All shals run on
kall ar
clutch SR Dearings.
1
ﬂ | All transmission | P
shafts runon |

| ball bearings
|

Carburetar
with manual
foot starting
device

S0cc alr-cooled

Mechanically l \\ two-stroke anging

Automatic transmission g

controfled :
;ul.n-huz;- No gears fo shift Transistorized ignition

k Conngcting rod  4nae not require any e el AT
Drakes o Press in 1o use as bicycle; mounted on b yod ]
both wheels pull put to use as motorbike needla baaring ad|usti'ne-1tm %

SRS 0
Picture yoursell on this Fun Machine. Here's a Moped that saves you Money and Enargyl Rising fuel costs IRE PUMP. ELECTRIC HORN, LUG-
along with skyrocketing car expenses make the Moped an attractive form of transportation. Many EE%EEE FT%H GAGE E’E'E‘Ei!m;TﬁmngLDE“
people in Europe, who live 10 miles or less from their work, have been using Mopeds as to-and-from wark
transportation for years! Think of the savings you and your family could make by using a Moped for I

those short “light shopping” trips, to.and from school transportation or around the farm or ranch travel Lissimrn i WAHRANTY
Maost people discover dozens of short trips a manth thal they can make by Moped instead of car. It's fun . :

and SAVES YOU MONEY! l 3000 MILES OR 90 DAYS
JAWA Is the European firm that plonesred In the early development of Mopeds Way Back In the 1930's] And JAWA PARTS & LABOR

has been improving upon the design and performance ever since

And JAWA iz a True Mopsd! It changes instantly from an easy-to-pedal bicy- i R R Mo i S
cle to a last moving motonized bike. IW's powerful 50cc motor delivers a L ' ]

0 ' 4 MAI L*co . (714) 743-3383 — 743-3388
D Ploase send one JAWA Moped at $259 00

whopping 130 miles to a gallon of gas. Features such as it's Translstorized
Ignition, Automatic Trangmiszian and Solld-Hub Brakes make it's performance

m Phgass sand two JAWA Mopeds af $489.00. Add $25 00 each Moped for reight
Cabifornia residance add §% salas lax

virtually trouble-free

Tha JAWA Warranty covers all parts and labaor for 3000 miles or 80 daysl And
in accordance with the warranty. service can be performed in any motor-
cycle or small engine repair shop In Your Areal

Our supply of these fine JAWA Mopeds, at this low price, 15 limited so order
yours right away before theyre all sold out

MAIL-CO. \ooREsS

740 METCALF ST.. ESCONDIDO, CALIF. 82025 CITY
(714) 743-3383 or [714] 743-3388

O My check or money order anclosed
CHARGE MY ACCOUNT: O Mastercharge [ Bankamericard
MY ACCOUNT NUMBER

PLEASE PRINT CLEARLY

et

= - STATE ZIP ——
(ALLOW 2 TO 4 WEEKS FOR DELIVERY)




Sugpag cnter o small o yresioon ot o |
A fine selection of small tools, mea-
suring instruments, hard-to-find items
for shop, home and lab. Get your NAT-
CAM catalog today from WNational
Camera, Englewood, CO 80110,

S — — S — — —
Fleuseuflr‘-!-

I Mame

Address

S National Camera, Inc.
2000 West Union Ave., Dept FAG
Englewood €O BOIIO USA

A BUSINESS OF YOUR OWN

PAIR HYDRAULIC JACKS
Earn while you learn at home, Millisns of
jscks in gas stations, trucking firms, efc.
need servicing. We show you HOW, Start
spare time in your Dasement of garage.
Big opportunity for mechanics.

Write for folder No. P M- | and free benus offer

WYDRAULIC JACK REPAIR MANUAL CO., INC.

@.F. 0. B0K 3 & STATEN IBLAND, N.¥. L0314

“SAVE

._ 'E,_.

stairway lift

RENTAL-PURCHASE Program Available

Your STAIR-GLIDE™ installs easily and in less than
2 hours. No marring walls or stairway. No special

wiring required. Shipped directly from  factory
within 4 days. STAIR-GLIDE®™ .,  the nation's
largest seliing stairway fift! UL LISTED!

USED BY THOUSANDS: CARDIAC PATIENTS,
ARTHRITICS, SENIOR CITIZENS. RESTRICTED
PHYSICAL ACTIVITIES, POST OPERATIVES . . .and
household convenience. {outdoor models available)
WRITE FOR FREE BROCHURE AND NAME OF
DEALER NEAREST YOI,

AMERICAN STAIR-GLIDE™® CORP.
4001 East 138th, Depl. POP-19
Grandview, Missouri 64030

CENTER FOR DISEASE CONTROL
(Continued from page 75)
come from, or why it had stopped.

That might have been the end of
the Pontiac story if it weren't for
advances in medical technology
over the past few years. Improved
equipment and new techniques
have brought C.D.C. researchers a
giant step closer to being able to
identify and fight tiny enemy organ-
isms, many of them unknown until
the past decade or so.

Legionnaires’ Disease was among
the most frightening of these un-
known enemies. The illness got its
name in 1976 after it attacked 221
persons who attended an American
Legion convention in Philadelphia.
Thirty-four died. The Bellevue
Stratford Hotel, where most of the
conventioneers staved, closed down
as vigitors shied away. C.D.C re-
searchers were launched on another
investigation,

After six months of exhaustive lab
work, doctors identified the cigar-
shaped organism responsible in
Philadelphia.

Thawing out the connection

Then one day, on a hunch, C.D.C.
investigators went back to the
gerum bank, thawed the Pontiac
serum, and compared it—using so-
phisticated tests—with the blood
serum of known Legionnaires’ vie-
tims.

The tests paid off. They showed
with a high degree of certainty that
the patients in Pontiac had been
suffering from Legionnaires’ Dis-
easze, some eight vears before the
illness got its name,

The story of the Pontiac mystery
is typical of hundreds of medical
detective stories told in the labyrin-
thine hallways of the country’s fore-
maost lab for the study of dangerous
diseases.

The setting itself is fabulous. The
center comprises 14 buildings with
dozens of laboratories to study
hundreds of human afflictions.
Their names are often exotic and
deceptively innocent: Marburg, Las-
sa, Kyasanur Forest, Machupo, Ju-
nin .... The words roll off the tongue
like the names of imported sham-
poo—but each of these is a potential
killer with no known cure, and each
could produce a devastating epi-
demic.

Isolating the killers

These particular agents are so
dangerous, in fact, that the center
has set aside an entire building to
house and study them. The Maxi-
mum Containment Lab in Building
8, which opened—or rather closed
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itself off to the world—Ilast April,
has as many security locks as a
spaceship to protect researchers
and outsiders alike. In two of the
three working areas in the building,
ina kind ofinner sanctum, research-
ers wear clear plastic suits filled
with filtered air delivered through a
spiral tube from a ceiling connec-
tion. The suits permit scientists to
move more or less freely and talk
with other workers.

The thick plastic of the one-piece
suits provides one level of protec-
tion. For further safety, a suit in use
is blown up like a balloon; if it devel-
ops a leak, a continuous supply of
fresh air into the suit will literally
blow dangerous organisms away.
But the lab doesn't tolerate even
small leaks. One day recently, when
some of the suits began developing
tiny leaks from the wear and tear of
shoes worn inside the plastie, the
suits were redesigned and rebuilt
virtually overnight. Now shoes are
worn outside the suit, if at all.

Workers in these suits look some-
thing like astronauts. And they are
supported by several backup sys-
tems. They enter the lab through
interlocked doors—the second can't
be opened until the first is closed.
They take a series of water and
chemical showers when leaving the
work areas. Everything—even re-
search notes—is left behind: The
note paper might be contaminated,
s0 the labs are equipped with a tele-
phone facsimile transmission sys-
tem to send written words a few feet
away into a safe zone.

Other rooms in the C.D.C. complex

are more conventional, but nothing
here is done on a small scale. The
center's machine shop, for instance,
contains more than $100,000 worth
of bandsaws, drill presses, lathes,
sanders, power shears and other
equipment for working in metal,
plastie and fabric.
Everyone who works in C.D.C.'s
laboratories and shops has a story to
tell about tracking unknown dis-
eases, and finding them in odd
places.

In 19486, for instance, a Connecti-
cut man died of anthrax, a disease
caught from infected animals. An-
thrax begins as a localized black-
erusted lump, or lesion in the
lungs. Investigators were stumped
at first as to how the man had been
exposed. Eventually, by careful in-
terviewing, they discovered the
source, The victim worked for a
piano manufacturer and had been
making keys out of contaminated
ivary.

Classic stories like this about
disease detectives cast them in a

(Plgase furn fo page 138)




This One Low-Cost Power Tool—

SAWS to desired Width...

PLANES 1o desired Thickness...

MOLDS all popuar Patterns...

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

Complete Workshop Tool Of lts Kind In The World!

Frum l'ha ay Il Arrives . . . the Belsaw will make and save you

With shortages and inflation driving lumber prices sky-high,
this versatile power tool mnH”}n ys for itself by quickly converting low
cost rough lumber into high v finished stock. In just one pass turn
out your own quarter-round, door and window stop, casing,
tongue-and-groove . . . all lar patterns. Other Belsaw operators
are making cases for grandiather clocks, furniture, picture frames,
I‘u;ldm bee hives, bed slats, m.lnrn].rinn stakes ... all kinds of
millwork,
Built For Pros . . . Priced For Home Craltsmen . . . it is engineered
and built 1o industrial standards, but Iamnw-wre-ct sell keeps the
price low. Handles tough oak and walnut as easily as pine, and so
simple to operate even baginners with no experience can use it
With just this one low cosl power-leed machine
in a corner ol your garage or basement, you're
sel up o supply lumberyards, cabinetmakers,
carpenters, remodelers, contractors and
hobbyists in your area with custom-planed
lumber, trim, molding... ALL of their
millwork requirements. You can supply pic-
ture molding to art shops, hardware and de-
pariment stores, or sell direct to framing shops.
All standard patterns are available from stock, or
we'll custom grind a knile to your own special
design or sample.

Does The Belsaw Pay? YOU BET!
READ WHAT OTHER BELSAW OWNERS SAY:

A Good Investment * Robert Sawyer, Roscburg, Oregon: **/ be
lieve that the Belsaw (s the best investment [ ever made. I've been a
planer man for vears and am now retived. The Belvaw has earned me
aver 360,000 extra income in the past eleven years."

Start
Your Own
Business!
Earn Extra
Income
Right At
Home.

Pays For lisell ® R, §. Clark, Springfield, Ohio: 1 bought a barch
af walnut in the rough, and gfter planing it on the Belzaw | figured up
the money | had saved., [t was encugh to pay for two-thirds the cosi of
the Planer. It really does a good job."

Muore Than Expected ® Siephen Schultz, Orangeville, Penna.:
"' This machine pays for itself by making money out of scrap boards,
It iz @ very well built machine and | confess if is more than | expected
for the price. It does everyihing you say v will."'

. And Belsaw Is The Choice Of Professionals:

“I recommend Belsaw's Planer-Molder-Saw ax the most useful
shap tool that any craftsman could own. We useours every day in the
WorknencH madel shop, and couldn't get along withour ir.""

JAY HEDDEN— Editor of WORKBENCH Magazine

Your home workshop

.
Try The
Belsaw In Your
pwn Shop On Dur

Mail Coupan Below
For Co mplele
Datails!

18 [ BT ——S |
You Take NO RISK! The Belsaw
Is Backed By Our Exclusive 1N %
Guarantee of Satis faction:

® “Try the Belsaw in your own shop for a full 30-Days
and put it to work for you. Give it a thorough test and
make it prove that it can do everything we say it will
.+ use it just as much as you want. Then if you are not
completely satisfied, just send it back and we'll return
every panny you sent. And YOU are the sole judgel
There are no questions asked. . . there are no fine
print ‘use’ charges. Our flat guaranie is that YOU must
! d or you get your monay back.”

Turn Entrs Time
inio

E---E-:“"[‘_’:I.‘"

Just Mail Coupon . ..

NO SALESMAN Calis!
ACT NOW!

Ger FREE
Book wirk

tacts and
full details =
... RUSH COUPON TODAY!

If coupon hax been  BELSAW POWER TOOLS Co.
remaved. just wend gog ) Figld Building

posicard with mame
ard walifreny i Kansas City, MO 84111

Coupon
Brings
Ful Delails!

BELSAW POWER TOOLS Co.

808) Field Building

Kansas City, Missouri 64111

[ YES, please send me the FREE Booklet
that gives me complete focts about Belsaw's
Planer-Molder-Saw and full details on how
I can qualify for a 30-Day Free Trial right
in my own shop. | understand there i No
Obligatton and that No salesman will call,

Turn Lutrm THme
inta
Euirs Ino ﬂm‘

T




Whether your goal is to build your own home
- . . carve a career in building construction
. « . or do major remodeling . . . we can help
you get started.

We provide a unique study program in
Building Construction, designed for the inde-
pﬂrdd - man. Practical training kits are in-
cluded,

In addition, select from over 100 complete
sets of plans lo build your own home!

TRAIN AT HOME . . .
WRITE FOR FREE INFORMATION
_| *Buliding Construction

D‘ﬁir Conditioning, Refrigeration & Heating
LJ* automation Electronics [_* Automative Mechanics
] Bookkeeping & General Accounting
L]+ Golor Tetevision Electronics

“Drafting D Motorcycle Mechanics

Small Engine Equipment Mechanics

*APPROVED FOR VETERAMN TRAINING e
COMMERCIAL TRADES INSTITUTE

A Correspondence Instifution 1 §
6201 W. Howard St_, Chicago, IL 60648 e Bl

Name Age
Address i
City —

Slate Iip
1

| PaveBC Prome _ 1 Weinrans Chack Hers |
- —— L

DO-1T-
YOURSELF

FINE GRANDFATHER
CLOCK KITS

STARTING UNDER

s200

fincluding movemant
and dial)

* Faciory direct
prices

* Heirloom quality

# Solid 3" hard-
wonds: black wal-
nut, chearry, ma-
hogany, cak

# Easy to assemble,
parts pre-cut

* Solid brass West
Garman chiming
movements

= Money back
Quarantes

* Prompt shipment

MASTER CHARGE and
BANKAMERICARDAVISA
ACCEPTED

Write for FREE
color catalog

EMPEROR’

CLOCK COMPANY
WORLD'S LARGEST MANUFAC TURER
OF GRAMDFATHER CLOCKS
Dopt. 847 Emparor industrial Park
Fairhope, Alabama 38532

CENTER FOR DISEASE CONTROL
(Continued from page 136)

Sherlock Holmes role, often solving
the case single-handedly.

Stories about today's investiga-
tors are slightly different. Now, a
vital piece of equipment for a
disease detective iz a telephone
eredit card so the worker in the field
can call the home office for consulta-
tion or data. And increasingly today,
stories focus on the critical role of
sophisticated technology based in
C.D.C. labs.

Fingerprinting with gas

One highly sophisticated device at
the C.D.C., for instance, can provide
what amounts to fingerprints of
dangerous diseases so they can be
guickly recognized whenever and
wherever they strike. The device is
called a gas chromatograph. In one
recent application, Dr. Wayne Moss
at the center injected six samples of
fluid made from lung tissue or other
specimens taken from five different
human patients and one guinea pig.
Each of the vietims had been diag-
nosed as suffering from Legion-
naires’ Disease, Four of the human
cultures came from people who died
in the Philadelphiz epidemic, and
the fifth came from a patient in a
smaller outbreak in Flint, Mich., in
late 1976. The pig had picked up its
infection by spending some time in
the Pontiac health building in
1968,

Moss was faced with a puzzle.
Doctors noticed that the symptoms
were slightly different among these
vietims. The pig didn't die from its
disease, for instance—no one in
Pontiac did. In Philadelphia, 34 died.
Mosz and other researchers won-
dered whether the infectious agents
in each case were the same or, if not,
how they differed. He hoped the gas
chromatograph could help find out.

He injected the samples into the
device—the size of a console hi-fi
set—where they passed in wvapor
form through a spiral tube. The tube
was packed with a coated material
that broke up the vapor into sepa-
rate chemical parts, delaving some
components more than others,
something like a succession of
filters. The vapor then began to
come out the other side, different
components at different times. A
pen registered surges of compo-
nents as sharp points on a graph.

Six twisted pitchforks

After several hours of testing,
Moss and his staff lined the graphs
up like a rogues gallery. “Damn, [
can't believe this,” Dr. Moss said
ecstatically. The results were clear-
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erthan he had hoped. He found that
all of the six specimens had roughly
the same profile. The graph of each
looked like a misshapen pitehfork,
with the third line from the left split
down its shaft and extending men-
acingly above the others. But there
were also slight differences in the
pictures of what Dr. Moss was now
sure was one family of Legionnaire’s
Disease.

Dr. Mogs' eonclusion: there are at
least six different members of the
Legionnaires’ Disease bacterial
family, some more dangerous than
others.

Now that the initial work is done,
Dr. Moss's machine provides re-
gearchers with a quick and aceu-
rate test for Legionnaires' Disease
in future patients. All it requiresisa
fast injection into the machine, and
about half an hour's monitoring of a
graph, watching for the misshapen
pitchfork pattern.

Increasingly, machines like the

gas chromatograph help in the fight
against disease, but of course ma-
chines can't do everything., For
instance, they can't interview pa-
tients—and patient interviews and
guestionnaires continue to be criti-
cally important in tracking the
cause of sickness.
In one 1975 casze, C.D.C. investiga-
tors were called in to help Colorado
health officials who were concerned
about an outbreak of salmonella.
Vietims of salmonella food poisoning
suffer fever, chills, cramps, diarrhea
and vomiting. Some 23,000 cases
were reported to the C.D.C. in 19786,
the most recent year for which
figures are available,

More women stricken

A statistical review of the Col-
orado cases turned up a significant
clue: 69 percent of the victims were
women. Overall, center researchers
krniew, cases of salmonella are evenly
divided between the sexes. Why
were the women more susceptible in
Colorado?

The answer came from an inter-
view. It fell like a firecracker into
the middle of a humdrum, routine
conversation between a patient and
a health investigator. The woman
told the doctor that two days before
she got sick, she had eaten a small
amount of raw hamburger while she
was cooking dinner. Eventually, the
source of the outbreak was traced to
beef from a Dallas processing
plant.

That explained the high percent-
age of women: many of the vietims
had sampled raw hamburger while
preparing a meal. The innocuous
comment of a kitchen nibbler had
cracked the eaze wide open. M



Clothes (i
encounters? )\

Tilte-Wheel to the rescue!

Wouldn't it be nice if we could spend to drivers of various shapes and sizes.
those freezing winter months basking on You can even change
the beach at Acapulco or someplace? the position of the wheel while you drive,
Instead, we'll probably spend them driving to make long trips more relaxing.
around all bundled up in big, bulky clothes. Some GM cars offer Tilt & Telescope
Acapulco out of the question? Steering. With it, you can move the wheel
Tilt-Wheel Steering can help you avoid toward you or away from you, as well as
those clothes encounters. First of up and down, for even greater comfort.
all, Tilt-Wheel moves up out of the way Tilt-Wheel Steering is available on all
to help make getting in and American-built General Motors cars, light
out easier. Then it adjusts trucks and vans. Ask for a demonstration.

Saginaw Steering Gear Division + General Motors Corporation



FREE BLUEPRINTS and TRIAL LESSON
~—for your greater success in Building

Beginners, craftsmen, even foremen and
superintendents, have sent for these free
blueprints and trial lesson in Plan Reading
uumnfmsuutﬂhimguTmhs
home-study B training. Learm how
can master Plan Reading— Estimat-
—and the practical details of all types
construction in your spare time at
home. Mail coupon below or phone
TOLL FREE—see how you, too can pre-
pare for a better job—higher income, or
start your own contracting .
# PHONE TOLL FREE (24 HRS.)
1-800-528-8050 Exi. wio

CHICABD TECH/School for Builders
2000 S. Michigan Avenue, Chicago, |II. 60616

l TECH/School for Veterans
PM19 8. Mich Check

: E‘:nmﬂ ML e 1]
Piease mail me a Fres Trial Lesson, Blueprints
Buliders Catalog. | understand thera s no [
salesman will call. :
1
1 NAME AGE i
| ADDRESS. ]
I ¢ty STATE ZIP. 1
l--———---------ﬁ— ——————— ll-———l---|

THE QRICINAL

BASEMENT TOILEYT
gmm'm ﬁarwfm’u

FLUSHES UP 71O
SEWER OR SEPTIC TAMNK

-No Digging Up Floors-

INSTALLS EASY. ANYWHERE! z
Write McPHERSON, Inc., Dept. PM
Box 15133 Tampa, Florida 13684

POWER HACKSAW

.95  works BEAUTIFULLY
Eaay o ﬂ'll'“llilli L1 :':Hill!

el

Soeeialtion,
Eedarburg, Wla.

Steel/fiberglass body panels, up-
holstery, carpets, tops, wire wheaels,
grilles, bumpers, wiring harnasses,
headers & exhaust systems, mach,
parts, rubber trimmings. Catalog 53,

i
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REPAIR YOUR ELECTRIC DRILL
(Cortinuad from page 103)

take apart the brush assembly
which consists of the brush, spring
and retainer.

Cauwtion: The power cord must be
disconnected during Step 4.

To remove the brush and brush
gpring from a drill with metal hous-
ing, look for two slotted retainers on
the housing. Unserew them to re-
lease brushes and springs.

Separate the brush and spring,
and depress and release the brush
spring between wyour fingers. It
should move freely.

Check the edges of the brush. If
the brush has been making poor con-
tact, one edge will be burned away
more than the other.

If one brush or brush spring is
damaged, replace all brushes and
springs. Clean off the commutator
with a clean rag and polish it lightly
with very fine sandpaper. Do not use
emery cloth on the commutator, and
do not apply oil or grease.

Clean the slots in the commutator
by passing a dull knife carefully
through them. One pass per slot
should be enough.

Check worn brushes

Worn brushes will cause a drill to
lose power. You can check on this
without taking the brushes out of
the drill by operating the drill and
looking inside the tool through the
cooling vents on both sides of the
housing. You should see a fine line
or arcing. If you see splashing on
one or both ends, it means the
brushes and springs should be re-
placed.

To prevent severe motor damage,
worn brushes showld be replaced at
onee,

5. If vour drill hangs up—thatis, it
revolves to a point and stops—
chances are that an armature seg-
ment is burned severely. You can
check on this by turning the chuck
by hand. If the drill releases, rotates
and hangs up again, the motor is
burned.

It may not pay for you to have a
motor repaired or replaced if your
drill isn't a high-priced tool. How-
ever, if it is an expensive item, get
an estimate from a manufacturer's
repair facility before making the de-
cision.

6. The last problem in drill mal-
function is gpear noise. This can be
caused by lack of lubrication or by a
damaged gear,

With a elamshell-type drill, re-
move and lubricate the gear with
grease specified by the manufactur-
er for your drill. If the noise persists,
replace the gear and bearing.
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With a metal-case drill, remove
the front cover and apply grease.
Hopefully, the noise will disappear.
If not, check gear teeth to see if one
ig stripped. Ifone is, replace the gear
and bearing.

Preventing damage.

The best way to prevent electric
drill damage is to observe sensible
operating and maintenance proce-
dures. The following are several
points to keep in mind:

1. When inserting bits into the
jaws of a geared chuck, tighten all
jaws by inserting the key into each
hole in the chuck. Partial tightening
causes jaws to wear, because bits
will slip.

2, Push bits all the way back into
chuck to prevent slipping.

3. Never crowbar a bit. This will
cause bearing wear. “Crowbar"
means to wobble the bit back and
forth as you drill to enlarge the hole.
If you use the proper size bit to begin
with, you will never have to crowbar.

4. Before boring into metal, coat
bit with stick wax, to help keep the
drill from overworking. After bor-
ing, let the drill run free for a few
seconds to cool it off. .

5. Never store a drill with chuck
jaws protruding. An aceidental
whack could damage them.

6. Never drill so deep that jaws
come into contact with the work.
Use a long enough bit to prevent
this.

7. Everyvone knows that keeping
cooling vents clean of sawdust pre-
vents overheating. Also, be aware
that metal dust and filings can get
inside vents, settle on the commuta-
tor and cause a short. Use the blow-
er mode or exhaust of a vacuum
cleaner to blow this stuff out of the
vents,

8. Observe proper drilling tech-
nigues, especially when drilling
metal, to help prevent stalling and
subsequent motor damage. Use only
high-speed drill bits on ferrous met-
als, along with a few drops of lubri-
cant as required.

9, Never pull or hang a tool by its
power cord. If you have to use an ex-
tension cord, choose one that is
heavier than the one you think vou
need. An extension cord that is teo
light restricts the amount of amper-
age the tool receives. Ampere re-
duetion puts a needless strain on
the motor and causes excessive
heat, or burnout.

10. Use drill accessories (polish-
ing pads, saw) for light-duty work
only. Putting a heavy load on your
drill will hasten its end. If a job other
than drilling is extensive, use the
right tool for the job—not your
drill. ™



Think of them as accurate, full-range speakers

that just happen to weigh

9.2 oz.

Panasonic Duo-Cone  headphones.

It's a scientific fact: You don't
hear music through headphones
the same way you hear it through
speakers. Panasonic knows that
and we've done something

about it: Panasonic Duo-Cone
headphones. The headphones
with high-velocity Duo-Cone
speakers designed to match the
acoustic characteristics of the
human ear.

As the sound travels
through the air either “live" or
from a free-standing speaker,
the contours and canals of the
ear creale two major frequency
peaks which cause certain
musical tones to sound louder

than others. By recreating both
of those peaks, our Duo-Cone
headphones sound more like
accurate, full-range speakers
Rich, full and natural. With just
the right tonal balance between
lows, midrange and highs.

And since Panasonic
Duo-Cone headphones actually
consist of a small speaker within
a larger speaker, they have a
frequency response that's not
matched by even the best
records and FM stations. They
also respond quickly to musical
transients for a well-defined
sound. And require only small
amounts of power to achieve

Panasonic.

Just slightly ahead of ourtime.

-

rock-concert volume levels.

But whatever kind of music
you're into, Panasonic Duo-Cone
headphones are designed
for easy listening. Light weight
combined with an adjustable
headband does wonders for
your head. While soft, non-
isolating foam-cushioned pads
do the same for your ears. And
the prices? They'll do wonders
for your budget.

The EAH-510 and the
EAH-520 Duo-Cone headphones
by Panasonic. Don't think of them
as just lightweight headphones.
Think of them as accurate,
full-range speakers.
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LAUGH
0 COLD!

It's 10° outside . . . Even getting colder. So you bundle up in
layers and layers of heavy clothes. First with long underwear . . .

\3

then bulky, restrictive thermalwear on top.

Oh, you were warm, all right. Like in a Turk-
ish bath. Because you began to perspire from
all your activity. And perspiring in that
mountain of clothes is like perspiring in a
gl;stic bag! The %rspiration is locked in.

there you are. Wet and miserable.

But now, at last, Damart has solved the
problem. Because Damart invented un-
derwear that keeps you warm, dry and
comfortable no matter how cold it is or
how long you stay out. Underwear that's
soft and light so you can move easily.
Underwear that lets the perspiration
evaporate through so you always stay
warm and dry next to your skin.

Damart does this with a new miracle
fabric—Thermolactyl. It not only retains
and reflects your natural body warmth,
it's knitted to let perspiration out! No
other underwear does this! Damart Ther-
molactyl is so comfortable that the Mount
Everest climbing expedition wears it. So
does the Mt. McKinley Bicentennial Expedi-
tion and the U.S. Bobsled Team. Damart is
also worn by the Chicago Bears Football
Club, New England Patriots and Philadelphia
Eagles.

Our free color catalog tells the full Damart
Thermaolactyl story and displays the whole
Damart line for men and women. Send for
your FREE copy now!

THE PROOF IS IN THE WEARING! &3 ™5,

5 - ot

amartl il
Thermawear, Inc. _

WHEN IN THE BOSTON AREA, VISIT OUR
PORTSMOUTH, N.H. STORE. (603) 431-4700

THERE IS NO WARMER UNDERWEAR MADE!

I Fill out and send to:
DAMART, INC. Dept. 11858
1811 Woodbury Ave.

] Portsmouth, N.H. 03805

-h-- i D 5 i R G O O D D O O

1 YES! Rush me your FREE DAMART Catalog . .. | want to enjoy the fantastic warmth of
= Thermolactyl Underwear, a DAMART® excluswe. (| understand there is no obligation.)
1
= PRINT NAME
|
| ADDRESS
| .=

cImy STATE IiP (E) 1978, Damart, Inc.
1
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NEXT MONTHINPM. ..

® The Jeep in war and
peace: Old soldiers
praise it; current
owners critique it.

® Qur telescope in space
may see ‘forever’.

® Lincoln chair and
campaign furniture
you can build.

8 [ atest homebuilt planes.

SUBECRIFTION SERVIGE! Popular Mechanics Magasing
will, upsis receipt from its resder of & e NEw or
renewal sulaoTiplon efder, W fulfiiment of that
T s &S L0 provide Bhe Hred-ooepy O@livery to e Mostal
Bervice wilhin six o tweive weeks. Il for sume resson
thim camnut Le done. sou will b promptly eotifsd of Che
lsnue dale kAl will in your subscription, with & pe-
gquest for miy forther instructions »ou may have cumcerni ng
Fur wrder. Ploass address all swch urders (o us ot Pepular
Blechapios, o0, Box (ised, s Molses, lowa S0350.
Should vou have any probism with sour subseripticn,
please write or call Joan Harris, Cuslomer Service e .
ment, Popular Mechanios, 5.0,
Bowa B0, Tebemianee: HI-24T-54TI, Stats of lows Feel.
dents call BO0-533-1272, To assure guickest service,
please enciose vour malling lale] when weillng Lo us or
Whedl refmwing vour sabscription.
l-l-l.l wight weaks

Box 1ikHid. Des Molnes,

lemewsl urcders must = received atl
Pricr lo #EBIFMION LG dbdice coniinced servies

Popular Mechanics

P.0. Box 10060, Des Moines, lowa 50350

' Please enter WIPM
my substriplion
® o POPULAR MECHANICS for:

O 1year $8.97

[0 2years $16.97

Payment of § is enclosad.
Bill Me

initial hare

Name {please print)
Address

City State . 2ip

Your first copy will be on its way 1o you
in six to tmle\: weeks, Watch 'lur,lltl "

Charge orders subject to publisher’s acceptance.

(Abowe prices apply im U.S. & Possessions only, All
other coumbries add 3600 per yearl,

CHANGING ADDRESS?

If you're planning te mowve, please let us
know at least eight weeks before changi
your address. Attach current address labe
and fill in your name and your new address.
This will sarve to insurea prompt service on
your subscription,

Sand old labsl with your mama
and new sddress to:
POPULAR MECHANICS
P.0. Box 10064, Das Molnes, lowa 50350
or call toll fres BOO-247-5470
(State of lowa residents call B00-532.1272)

NAME

(Please print)
HEW ADDRESS
ciTY STATE IIP CODE




what's really NEW
in electronics?

It's all in this latest

HEATHKI

'|'|l.-p|l.

Have you seen a real
computerized, digital
home weather station...
or a precision electronic
scale for your bathroom...or
advanced educational programs
that let you learn electronics
or automotive maintenance at home...or a to-
tally broadbanded amateur radio transceiver
..or the world's only programmable color TV
with fully automatic antenna rotor? If you
haven't, send for a free Heathkit Catalog.

You'll see nearly 400 unique electronic prod-
ucts — the latest technology, the newest fea-
tures, the best values. The kinds of quality
products Heath Company has been offering
for some 60 years! It's fascinating reading. But
the excitement doesn’t stop there.

Send for your FREE Catalog Today!

Heathkit products are displayed, sold and serviced
coast-to-coast at Heathkit Electronie Centers (Units

white pages of your phone book.

of Schlumberger Products Corporation). See the’/

-H!'J THXIT MAIL :rmg CATALOG

o T oy
iy

lv--urn..._-u’

These sophisticated products are
easy to build kits. lllustrated step-
by-step instructions guide you

and detailed explanations help you
learn how the product works from
the inside out. It's fun, easy and

- educational.

So send for your free catalog today. It's the
best way we know to find out what's new in
electronics and have fun doing it!

_‘_,_,_ - : AL

Heath Company, Dept. 017-480
Benlon Harbor, Michigan 49022

Flease send me my FREE Heathkit Cataleg
| am not currently receiving catalogs.

Namo

Address . - : ———

ity

CL-678



KEEP TRACK OF YOUR CAR
{Continued fram paga 82)

Loran coordinates, the census bu-
reau could also produce reasonably
accurate answers to such questions
as “"How many people live within
half a mile of the Canadian bor-
der?"

The Loran idea was attractive
enough to the bureau to test some
receivers a few years ago. The tests
showed that Loran would enable
censusg officials to return to the
game spot, but the cost of equipment
at the time ran into millions of
dollars, and =0 the idea was
dropped.

Loran in ambulances

Another dream—police and emer-
gency vehicle tracking—will be
tested in New York State over the
next few years with state and feder-
al funds. James Murdoch, in the
state's Motor Vehicles Department,
said that 12 police cars, 12 ambu-
lances and one helicopter will be
equipped with Loran sets during the
test in one county. Part of the exper-
iment will mateh work in Tennessee,
by exploring Loran use for accident
site location. Another test will
determine whether Loran can help

emergency vehicles respond more
quickly,

Murdoch suggested a compelling
regson for the test. “In one region
(the Syracuse area) of New York
State several years ago, there were
3000 dry runs by ambulances,” he
said, “The driver got lost, radiced
for directions, still couldn't find
what he was looking for, and went
home."

With Loran in an ambulance, a
driver would have an efficient sys-
tem for telling a dispatcher by radio
where he was. The dispatcher could
respond with destination coordi-
nates and full directions. Under a
slightly more complicated system,
ambulances or police cars would
continuously and automatically ra-
dio their coordinates into headquar-
ters where a dispatcher would moni-
tor a display board showing the loca-
tion of every emergency vehicle,

The U.8. Forest Service in Mon-
tana is exploring whether Loran can
help planes spraying insecticides on
trees. In mountainous countryside,
an official in Missoula, Mont., said,
pilots have a difficult time laying
down regular patterns of bug killer
without overlapping swaths or mias-
ing entire strips of trees. To avoid
skips and save trees, the service is

about to begin an experiment using
a Loran-equipped plane. An on-
board computer will determine
whether the pilot is Aying correctly
on a preset path.

For homeowners, too

Loran might also help homeown-
era—particularly in rural areas—to
get a quicker response to fire, police
or ambulance calls. This winter, the
Kentucky Department of Transpor-
tation, with help from engineers at
the University of Louisville, is pass-
ing out hundreds of stickers to farm-
erg in Pulaski eounty, near the
Tennessee border. The stickers, at-
tached to telephones, display Loran
coordinates in bold numbers so
farmers can call in their location if
they need help.

“Emergency vehicles have had a
lot of trouble in rural areas,” said
Vern E. Baxter, associate professor
of electrical engineering at Tennes-
see, “because there aren't many
signs. A farmer might say "Turn left
at the creek,” and that’s all an ambu-
lance driver has to go on.” Baxter
said the Loran coordinates were
accurate to around 1560 feet. So
Loran should make it much easier to
get help where it's needed on land,
just as it has for years at sea. ™M

PM'S COLONIAL CABINET
(Continued fram page 86)

table saw, cut the edge rabbets
along the back edge of each side to
receive the back panel. Cut the front
stiles to size and attach to the sides
using glue and 6d common nails. Use
a stout nailset to set nailheads be-
low the surface. Do not fill the nail-
heads; leave them rough set for
an attractive primitive colonial look.
Then install part F.

Fashioning the door

Trim the door insert panel to 13 x
17% in, and set up vour table saw to
make the diagonal raised panel cut.
Draw the shape (shown in Detail Y)
on a piece of scrap lumber and use
the scrap to set up your saw fence,
blade height and blade angle. Make
a test cut on the scrap and, when
vou're satisfied, set scrap aside, On
the door panel make the two end-
grain cuts and then the two cuts
running with the grain, Next, re-
turn blade to 0° getting, and use that
test piece of acrap to adjust blade
height and fence to make the shoul-
der cutoff. Run scrap through the
saw.to be sure settings are correct.
When they are, make the cuts on the
panel itself. Once again, first do the
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end-grain passes, then cut with the
grain.

Rip the door stiles and rails to
width, then, using either router and
rabbet cutter, or table saw and two
passes, cut the edge rabbet in each
member to receive the panel. Next,
mount the molding cutterhead
(Sears No. 9.2352) on your table saw
and shape the inside edges. Finally,
after double-checking the panel
measurements, cut the lap joints at
both ends of stiles and rails. Join the
frame members, using glue and %.-
in. No. 5 th screws. Install the panel
before driving screws home to as-
sure the door remaining square.
Hold panel in rabbet with a couple of
brads, then lightly apply glue over
the joint and conceal it with the %4-
in. batten (J & K) pieces.

Temporarily assemble the cabi-
net, using scrap strips tacked across
the bottom to maintain correct dis-
tance between the sides. Tack the
top in place and install hinges on the
door. Mount the door to the stile and
install the knob. (Note: The door on
the prototype was created to be a
press fit; there is no need for a frie-
tion or magnetic catch.) With cabi-
net assembled, carefully place it
over your safe. It should fit with the
safe door closed. Double check the

cabinet for square and measure for
the plywood back. Also measure for
the cleat, part B.

Cut the back and disassemble the
cabinet, Reassemble the cabinet
without the door, using nails and
glue, Tack a temporary strip be-
tween sides at the cabinet front
(nailed to bottoms of sides) to keep
the cabinet square while glue sets.

Dust off all wood partz and wipe
with a tack rag. On the prototype,
we used Beverlee's walnut stain,
thinned a bit with turpentine, and
tinted slightly with wellow ochre
from an art supply dealer. Apply
stain, allow it to set at least five min-
utes, then wipe with a clean, lintfree
cloth. Let the cabinet stand for 24
hours,

The next step is to apply a wash
coat of 3-lb-ecut white shellac
thinned 50 percent with denatured
aleohol. Allow shellac to dry at least
four hours, then sand it lightly with
180-grit paper. Dust and wipe with a
tack rag. Apply one coat of satin-fin-
ish varnish. Let it dry at least 48
hours, then rub lightly with 220-grit
paper and remove all dust with
a tack rag. Add a final coat of satin-
finish varnish. When it's dry, mount
hinges on the door and door on the
cabinet. Install the doorknob. M



Read What These Foley
Shop Owners Say:

Shop will gross 540,000 ...
«. . likes being independent
I worked in various indus-
trial jobs for vears, and always
wondered if | could make
money for someane else, why 1
couldn't da it for myself. So
dfter losing my regular fob, 1
opened my Folev sharpening
shop in the basement of my
home. [ only had o minimum of
cash to start with, bur Foley
Sinanced the balance. My shop
will gross over 540,000 this
vear, and [ like the feeling of
riming v osen shoge withont
answering fo someone else.”
William Wescott
Willoughby, Ohio 44094

Husband and
'ﬁ‘ﬂ"! have a
going spare
time shop
“I'm a constric-

& flon  foreman,
and my wife (s g nerye's aide,
Our Folev shop fits in micely
with our regular jobs, and we
COFR extra money, Owr sons
help our toe, so ours iy a real
Saumily business,

I snill fevd Vorne te retire,
but when I do I'll have a very
good buxiness built up. Foley
equipment helps ws fo do good
work and brings customers
Back with maore jobs on a regh-
lar basis. .. we have o ot of
repeal  businesxs the vear
eireneriel,”"

Victor Kosloski
Sturgis, Michigan 49091

Glad he
chose Foley
for his saw
shop

I worked ay a
carpenter all my
fifee, but when a back infury
Sforced me 1o quit | decided o
go inta sharpening full time.
I'm very proud of my shop and
glad my choice wax Foley
equipmeni . .. it is superk, |
made over 348000 last vear,
and this vear it will go more

than §50,000,°"
Victor Johnson
Lincoln, Nebraska 68507

Make $8° an hour...

This can be one of the most
important decisions you ever make
Going into business for yourself can be the
mosi exciting and rewarding decision you're

likely to make in your lifetime.

Owning your own business brings you a
sense of independence. You're the boss, set-
ting vour own work hours. Your own effort
builds the business for yourself and your
family. You can achieve great satisfaction
and profits, if vou choose and manage your
business wisely. That's why so many men,
just like you, are cashing in on the big profits
to be made in this fast-growing service field.

The sharpening business allows you Lo get
started with only a minimum investment, re-
quiring little space and effort for a successful
operation, It lets you build and expand as
fast. or as slowly as vou like. You pocket
most of the money vou take in, because there
are exceptionally high profits with no in-
vestment in merchandise.

If vou need only $200 or S400 extra income
each month, a sharpening business is ideal
for spare time. The additional dollars can be
SPENT for more of the good things of life. Or
they can be SAVED in a rainy-day fund that
the family ¢an bank on.

More lhlmmlhg businesses are

needed every year

As original equipment continues to climb
in cost, owners are becoming more con-
cerned that the equipment be maintained so
that it performs like new. This means more
companies, contractors, carpenters and
home owners are having their old saw blades
and tools resharpened many times, where in
the past. they would have replaced them
with new blades or tools. This is where you

can step in with the much needed service of
sharpening saws and practically any kind of
tool,

SEND FOR FREE FACTS TODAY!

This FREE
booklet has
helped
thousands

Thousands of good men
| hawve been inspired by this
faci-filled book into mak-
! |ng that first important
— step of starting their own
hru-.mu-s 1t can be yours just fur the asking.
It covers these important sibjects ..
« How much money can you ma
= Age, education not a factor
» No selling is rnquirrd — customers bring
their bu
. u*“mmnuin“g.?u ; I:I'IIIII'I saws o
Siness Is r-rau
» Sharpening nppnrmnﬂlu“l: small towns
and large cities
# A sharpening business provides excellent
retirement income
« How Foley helps you start

» No experience needed, any age can
succead

Act today, so you can have a
brighter, more secure tomorrow
Right now, while this is still fresh in your
mind, fill-in the coupon below. We will send
vour FREE copy of *‘Opportunities in a
Sharpening Business of Your Own™". There
is absolutely no obligation and there are no
franchise fees in starting your Foley Sharpen-

ing Business.
Send your name and address to: Foley Manufacturing Ca.
1700 Foley Building, Minneapoliv, Minnesota 55418

CLIP QUT AND MAIL THIS COUPON TODAY - OR CALL TOLL FREE 1-(800)-328-T140,
(Except in Hawaii or Alaska). 24-HOUR ANSWERING SERVICE.

BOOKLET

This little book uipped sharpening shop. Please rush me your g
has helped E booklet, without any cost or obligation, that o
change the gives me full details on how | can quickly start my own i
lives of thou- _ Dusiness.
sands of good : NAME !
people, just 3 ADDRESS !
like you you. Just complete the coupon. i
clip it out and mail it to us today. : cry :
Get started now for a brighter,
mMore prosperous 1omorrow! § STATE zIF ]
| AREA CODE______PHONE NO. 1

'-Fnlw Manufacturing Company
1 1700 Foley Building
1 Minneapolis, Minn. 55418

O YES, | would like o receive complete details |
| about how | can easily start a profitable, Foley- I
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Now you can build
your own classic 1880's
Octagonal School Clock

Feel a sense of pride when you display this
superb century old schookroom and railway
station wall clock. Work from plans and fiat
lumber, or assemble our popular pre-cut kit
with detailed instructions.,

Do-It-Yourself Set

inchudes blueprets
fkat lumber m

Tine- grained nak

: calendar dral
N imported pendulum
1 thock movesent,
12 brass bezel
hardware and
glass Z1%" high.
15" wide, 415" deep.
Sand check

or mongy order.

sggoo

Pre-cut kit
£128.00

plus $4.70 bor shipping
Wass. resajents
384 5% sales Lia

FREE with order—4 8 page color cata
log of Grandtather, Grandmother,
wall, desk and mantle clock kits for J§
all levels of skill . Plus movements,
deals, accessones, hardware, 1ools
and books. Satisfaction guaran-
teed, For catalog only, send 50¢,

Name

Pddrass

I CityState fip

| Mason & Sullivan Co.
1 Depl. PUN, Ostervilie, MADEB&E-

e o s . -

DRILL YOUR OWN
WATER WELL With this

priced outfit
@
BOOK!

can drill your own water wall far es.s. ]
¥ i
:

s

Iow ]

than d pay a commercial drlller |
and have an unlimited sup & |
good, clean, pure water. I-FA
HILLSIDE? This unit can bel
operated horizontally to drill |
free-tlowing springs.

FREE BOOK BY 1st I:Lﬂ! IlldL
Phone Tol

800-821- 2230 |

OR SEMD NAME AND mtﬁ Tﬂ |

Dept. PM18 Opetia AL 36801 |
Fras-Na Obligation-ACT NOW! |

BIG SCREEN USEILLDSEHFE
»  Comvarted brom ANY Sum

Helilpefii, Imhlf.i!lﬂ
Wingi, sanpiniies chifges tmen TV o B
WP A Teing deers. Mo seciara e
iy ropuiinl Fubo cies i9 gl Fally
; ilgrtated  Use in waihabkig, b ksl i
| iy wlaw s s sy mn TV ol

Complete Set af Pliag .
WL & FOR P{.ﬁ‘ & P e

B, Teckhadiasg

CHIMNEY SWEEP'

Chimney sweeps are -ckalnlng up in all sections of |
the country. You can earn as much as $1000 per |

week, and we can prove H!
Send for free booklet or | AUZUSE West

call our Toll Free Number.
{In Georgia-800-282.1333 )

CALL TOLL FREE
800 241 8444
Aogust West Syseres, o, Bow 6635 Weport, CT 05480

e, b
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LIQUID CRYSTAL DISRLAYS

two-thousandths of a square inch.
The total screen has 57,600 elements
in a 240-by-240 format.

The picture elements, the bottom-
most layer in our LCD “sandwich,”
can each create an electronic field.
Each individual field can be sepa-
rately controlled by means of a
miniaturized set of integrated cir-
cuits.

Picture each element plotted on a
flat graph-like chart. Each ele-
ment's center could be represented
by an X and Y coordinate. By means
of the X and Y drivers shown, every
individual picture element can be
turned on and off.

Note, in the diagram, that only the
central portion of the picture ele-

ETRETES | E TS T F ChtgiaT O
ARROND  THEEE SO TN . WITERORE LTE

HERMT CLARY COTLTD . AsD B M) E0s
o LTE

TOEYD
THE LISUIE CRYETEL waTERlaLf
ARE STYHTHESIZED BY ORisiMosM TORYO CO
LTD. . Tel PasiLd ANE FAFRICATED Wy kel

e O Tl il THE . B AERLAY ECETER 15
BIYTLOPER BY HITROED LTD
THIS SYETEM |§ INTEMDID FOR ALPra-
AR T AR el S dake CesBac TR

g PR AT WM AR OF W _DEMwTER
_ﬂ—_
e i S ek A
e S T i

One of the many uses these new, flat LCD
screens may be put to is for computer
output. Shown here is an LCD computer
display from Hitachi, capable of selectively
displaylng about 600 Roman letters, nu-
merals and Japanese kana characters.
Further development is underway in ame
attempt to spead up the computer display.

ment array is activated—we have
turned “on'" a number of elements
which together form a rectangle. All
other elements are “off.”

The electric fields generated pass
upward through the liquid crystal
jelly in the middle of the sandwich.
The rod-like liquid erystals have
been lying around, like matches in a
box, in a neat, parallel arrangement.
These undisturbed crystals are like
open venetian blinds, and readily
tranamit light from outside. That
light hits the specially blackened
picture element and is absorbed—so
you see a completely dark screen
when everything is in an “off"
state.

But we have turned on a rectan-
gle's worth of picture elements. The
electrie current from those elements
passes upward through the liguid
erystal laver and creates a turbu-
lence.

The orderly arrangement of the
crystals has been disturbed, and the
disturbed erystals reflect light. That
reflected light bounces up through

PRPULAR MECHANIGS
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the top, transparent electrode and
out the protective glass front plate.
So you see a white rectangle in the
middle of the screen.

A white rectangle is pretty boring.
How do we get from a white rectan-
gle to, say, Charlie's Angels?

Get a strong magnifying glass and
check out the black and white photo-
graphs that appear in this (or any
other) magazine. All you will seeisa
conglomeration of black dots. The
more black dots in an area, the dark-
er that area appears to the unaided
eye. Printers are thus able to repro-
duce every shade of gray from white
to black.

Here's where having 57,600 TV
picture elements to play around
with really comes in handy. Think of
each element as a tiny dot which
looks either white or black, depend-
ing on whether it's “on" or “off.”

These LCD spots are much small-
er than even the halftone dots in a
magazine photograph. So, you now
have the capability of reproducing a
highly viewable television picture
that can catch every glimmer of a
pretty smile: In black-and-white,
that is; color LCD TV is still far in
the future.

Three types of screens

That's how the Matsushita ver-
gsion of LCD TV gets the picture
across, but Hitachi uses a different

;BHCKPLANE

This men's 3':-digit LCD "‘watch display,
designed by Fairchild Camera and Instru-
ment Co., is only .08 in. thick, with a liquid
crystal area thickness of only .0005 in. The
pins along the top and bottom provide
electrical contacts to activate the segments
which produce digits. (We have darkened
the ones that activate the segments for the
number 10.) Pin 1 is a speclal-purpose pin
which is for a common ground. These
transflective displays may either reflect or
transmit light from behind the backplate.

method. Though the resolution of
the Hitachi sereen is only about one-
sixth that of the Matsushita unit, it
still bears examination. There iz no
reason that a transmissive screen
such as Hitachi's cannot be further|
developed.

To understand transmissive
sereens we are also going to look at

(Please fum to page 146)




MOTOR’s easy “2-step” repair method helps you

FIX ALMOSTANY PART OF
ALMOST ANY CAR...FAST

Do tune-ups, overhauls, brake
adjustments—on 1,800 U.S. mod-
els, 1974-1979.

You just can't make mistakes

with the 2-step method in the new
1979 MOTOR AUTO REPAIR
MANUAL:
1. Pinpoint the problem with our
special Trouble Shooting section.
2. Fix it fast and right, whether
you're an amateur or "pro," with
our 3,000 "How-To-Fix-It" pictures
and plain-talk directions.

Auto repairman’s “bible”

Every job included, from front
ends to points, is covered in detail
for 1,800 car models of more than
100 series of American-make cars
—1974-1979. Nearly 1,400 over-
size pages, over 55,000 specs,
thousands of illustrations, dia-
grams and charts—it's the “meat"
of 300 official shop manuals.

You get service data on Trans-
missions, Carburetors, Brakes,
Universals, Alternators, Ignition
Systems, much more.

No wonder it's called the
“bible" by so many auto repairmen,
with 10 million copies sold to re-
pairmen, service stations, the U.S.
Armed Forces and car owners. It's
the help you need to fix almost any
part of almost any U.S.-made car

2 FREE GIFTS
($5.90 value)
Just for accepting our
free trial offer

Motor Auto Problem Solver, pinpoints 87
most common problems and provides 433
solulions. 66 pages. A $2.95 value.
Motor's Official Used Car Buyer's Guide,
shows shrewd ways to find the right used
car...and avoid the lemon nobody wants,
66 pages. £2.95 value,

Keap them even i you refurn the Manuall

MOTOR BOOKS, 6 Commercial Street,
Hicksville, New York 11801,

1. Spot trouhle last

MOTOR Auto Repair MOTOR Auto Engines
Manual—=Early Model and Electrical Sys-
Edition. Hard-to-find {ems. How thay work
rapair facits on U 8. Owver BO0 pages,

cars 196T7-1873 :ﬂcu:,nr'-da of illusira=
1,100 pp. $14.85 lions, $14.85

rlght the first tlme And save tll’T‘lE
work, money!

No Risk Offer

The Manual costs $14.95, but
we'll send it to you for 10 days’
FREE trial so you can see for your-
self how it makes auto repairs go
quick and easy. Use it, if not com-
pletely satisfied, return it and owe
nothing. Mail coupon today.

Mall to: MOTOR BOOKS P.O. Box 983, Hicksville. N.Y. 11802

OTHER GREAT MOTOR Mhﬂuhw—vnuns ON 10-DAY FREE THIAL

2. Fix it fast

e

MOTOR Truck Repair POPULAR MECHANICS
Manual, Truck, Complete Applianca |
camper, pick-up, van Repair Manual, Covers
and racraational virtually all major and
vahicles. 1966-78 minor hame appliances.
1,400 puﬂ&:, $El 9:: S1a|:- I::u,- =51 c::u pholos. $8.895

TFI‘I’ IT FREE FOR 10 DAYS

- ‘_-;...‘.
RS ",;":;_‘-..u.ﬁ—

Qvear
10,000,000
copies sold

wl

I
I
I
|
I
I

I_4-E weaeks for delivery,

Please send me the Manual(s) | have checked below for 10-day free trial and include
my free bonuses: Motor's Auto Problem Solver and Motor's Official Used Car Buyer's
Guide, If | am not 100% satisfied, | will return the Manual(s) for a full refund, keap-
ing the two valuable bonuses in any case,

0 MOTOR Auto Repair Manual, 1974-79 Models (11437) $14.95

[0 MOTOR Auto Repair Manual, 1967-73 Models (11403) $14.95

O MOTOR Auto Engines and Elecirical Systems, New 7th Edition (11411) $14.95
O MOTOR Truck Repair Manual, 1966-T8 Models (11163} $21.95

[J POPULAR MECHANICS Complete Appliance Repair Manual (12377) $8.95

Print Name
Address
City.
Signature

[0 Full payment enclosed.
O Charge my [J Visa [J Master Charge

Account Number

State

Zip

Expiration Date
All orders subject to publisher's acceptance. Offer available in Confinental U.S. only. Allow
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It you need good, high-quality lumber, don't lat
inflated lumber prices stop your important building
projects. The Belsaw goes right to the trees and
turns out smooth, true-cut lumber . . . even begin-
ners gel excellent results. Just one man (no crew
needed) can easily cut enough on weekends io save
hundreds of doltars over high lumberyard prices. For
power use tractor PTO or other low HP diesel or
electric unit, Factory-direct selling keeps price low,
and convenient time payments may be arranged.

Send for FREE BOOK! Just mail coupon below for

“How To Saw Lumber' bookiel and complede facls

on the One-Man Sawmill. There is NO Dbligation

and NO Salesman Will Call on you. Dot \!
BELSAW MACHINERY CO.

FIELD BUILDING

KANSAS CITY, MO 64111

Please send all facts and details in

your FREE BOOK “How To Saw

Lumber'". | undersiand there is No

o\ (blipation and that No Salesman will
e call on me.

A publication for beth e

;
3
;
£

;
|
1.-.-..------------.F.---..

|
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: gil

i

F

6 lssues per year for only $7.00
12 issues for omly $13.00
Foreign rates, sdd 52,00

Send check or money order to:

1 The Woodworkers Journal pept. st
: Sunsel Lane Washington Depot, CT, 06794

s
:
h
a
i

¥ Name

1 pddress

L--------------------—'

LANTERNS
STOVES
HEATERS
COOLERS

(Al Madels)
TENTS

N CONVERSIONS
.. Mo, PMG BACK PACKS

4215 Morth Brown Avenue 25,000 mudenis
, Aritons BS251  since JO45

LEARN

Send
54

Bend G0g for fascinating
catalog of Klts, tools, ideas,
books snd supplies.

BIG STARTER KIT
" Omly $16.95 ppd.
| WHITTEMORE,
BOX Z065EM, HANOVER, MASS. 02339

LIQUID CRYSTAL DISPLAYS
(Continued from page 146)

reflective and transflective types—
all three types, by the way, are now
used in various watches and caleula-
tors.

The reflective type requires front
illumination, the transmissive type
calls for light coming from behind
and the transflective form can
utilize either kind of light.

Now a light wave is somewhat like
a stick that you can wave up, down
and sideways as you approach a
picket fence. But, when the stick
passes through the fence’s slats you
will only be able to wave it up and
down (if the slats are vertical) or
from side to side (if the slats are
horizontal), This process—called po-
larization—ecan be achieved with a
filter—or the venetian blind effect
of charged liquid erystals.

All three of these methods use
both means of polarization. But
they do it to achieve the same
ends—a readable display, be it
numbers on a watch or a Hitachi-
style TV picture.

All of these LCD designs are
contained in very thin cells. There
are two plates of glass, each with
two thin coatings on the side that
touch the liquid erystals sand-
wiched between. Each plate has a
transparent coating which conducts
electricity. The front plate has a

These are the new analog watches from
Texas Instruments. They use much the
same form of technology to display moving
hands as LCD TV does to display a high-
resolution, moving picture.

coating in the shape of the display—
numbers or whatever. This is usual-
ly segmented so that the display
may be changed. The back plate has
a continuous conductive coating =o
that it is a full electrode.

On top of these conductive coat-
ings, right next to the LCD layers,
are second coatings of what is ealled
a “dielectric.” This dielectric causes
the LCD rods to lie in definite align-
ments.

Usually, the first filter is a verti-
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cal polarizer (the picket fence) and
the back plate is rotated 90° so that
it is like a horizontal polarizer (the
venetian blind).

Take a look at the diagram of an
unenergized reflective field-effect
cell. Note that the light is vertically
polarized by the first filter. Then,
“twisted" liguid crystals deeper in
the cell gradually rotate the light to
& horizontal pelarization,

Hitachi's prototype LCD TV uses a different
system from Matsushita's. Hitachi is using
a transmissive display that has about 9000
picture elements. The resolution is, there-
fore, on the coarse side, but the transmis-
sive form of LCD TV cannot be ruled out as
the final flat-screen victor.

The light hits the reflective plate,
bounces back along the same path
and comes back out the LCD front.
The field appears white,

Turning on the power untwists
the liguid crystals into a fully verti-
cal position. The light cannot get
through the horizontal polarizer
and iz never reflected. That area
appears black.

Now look at the transmissive cell.
Light comes from behind the LCD
(no longer from the room). If no
power is applied to the erystals, the
light goes through the horizontal
filter, is rotated by the twisted liquid
crystals to vertical, and escapes
through the front, where we see it.
Turn on the power and those little
rods untwist, the light remains in
the wrong polarization to escape
and we see a black area. This gives
the familiar black-on-white of most
LCD watches. It also lets Hitachi
use “dots” of black just as Matsushi-
ta did in another way.

Liguid erystals are one of the most
surprising developments in recent
technology. In a way, these “solid-
state" flat TVs really have literally
millions and millions of moving,
twisting, turning parts—only they
are too small to be seen.

LCD is still an infant of technolo-
gy, and the biggest steps remain to
be taken. We have the TVs already
on the way. Who can guess what the
future will bring? ™



Kero-Sun’ heaters introduce
the new miracle heating fuel —

good ol’ kerosene.

You know those smelly, old-fashioned kerosene
heaters that can make a skunk jealous? Well, some-
thing has happenad that's made kerosene a miracle
heating fuel. That something is KERO-5UN portable
heaters — Kero (as in "kerosene"”) and Sun (as in
“warm-as-the").

Kero-Sun heaters use space-age technology to
burn kerosene economically with fewer by-prod-
ucts than you get from any other comparable heat-
ing system. Results: no odor and no smoke in
operation. And since there's no need for chimney
venting, you enjoy 100% of the warmth the Kero-5Sun
heater produces.

Kero-Sun heaters are no Johnny-come-latelies;
they are known and respected around the world.
They come in “"Radiant” models that feature both
quick-action radiant heat along with room-filling
convection heat, and in "Omni" models that deliver
omnidirectional heat to every corner.

Where's a good place to use a Kero-Sun? Let your
imagination be your guide: basement, workshop,
garage, barn, greenhouse, boat, etc. You name it,
Kero-Sun can heat it.

Kero-Sun heaters are loaded with safety features.
They include a tip-over shutoff device in case of ac-
cidental upset . .. a built-in battery powered igniter

... operation without pressurization ... protective
spilltray . . . Clear-View fuel gauge. And every Kero-
Sun heater features heavy-steel quality construc-
tion with a baked enamel finish.

Mail in the coupon for full facts and the name of
your nearest Kero-Sun dealer, Join the old-timers
who've become Kero-Sun good-timers!

- . O .

Please send me full facts about Kero-Sun portable !

heaters and the name of my nearest dealer. .

Name
Address
City
Phone

State Zip

HEATERS
Puts the WARM where you want it!

KERO-SUN, INC., BOX 340, KENT, CONN, 06757

PORTABLE



FIBEFIFAB SPORTS CAR KITS

MIGI l

HINTS
FROM READERS

Thumb saver

i

JAMAICAN

Make this simple gadget to hold
nails, brads and serews in awk-
| | | ward places. Use a small wooden

Economy and elegance ara yours in an r FIBERFAB. INC
exciting Fiberfab Sports Car Kit. The same | ’ .

—=== FIBERFAB, INC. i |

1000 Tumears Cross Road South

economy and dependability that made handle, No. 6 copper wire and an
Mannae Minn "
VW famous! And, the elegant styling of the I ‘1 tmmrﬁ&g%i%z XA : alligator clip (discard setscrew).
' s 1 BECH or 1 3
wn;irdsdrmsl snug'r;l a;lliart:ummnhq;s. o w‘“"ﬂ Crack Warahrs desied. | Bore hole in handle, bend wire
vy | SMalIoAe 6 e oy | || s glue i place. Solder wire t
¥ unparalla Fving clip. File off teeth on one jaw for
exp_arinnce. . . | name age | better grip. Once you start brad,
Find out how easy it is. Call or write j - | | | remove clip to avoid damage.—
TODAY for complete details. I i Wiy ( .. August A. Freda
SALES REPRESENTATIVES WANTED |77°" T'_____Tl'i“l":'__l

Caulking-gun cap

|| A large-size, screw-type solder-
less connector makes a handy
seal for a caulking gun. After us.-
ing gun, wipe off excess caulk and
screw on cap.—Ralph S, Wilkes

SCIENTIFIC
CATALOG

Over 000 oxciting pro FREE 160

r exciting products in our 1

page eolor catalog Astronomy * Blolesd- Safe battery changer
ack ¢ Binoculars » Computers s Diffraction

Gratings = Fiber Optics * Health = Lab El:]-glp-

mant » Lasers * Lanses = Magnots « M

scopod * Molora ® Traasure Hunting = Linkque

Ehﬂ * Waather . . . and much mare , .. in the

E D WORLD OF SCIENCE!

EDMUND has a proud 38 year record of service
o muTmnbyIllh sefious amateur and profes.
sional

AUSH ME YOUR FREE CATALOG!

| Mg

| Address

I City
Slate Zip

o v ———— R =0 Using tweezers with plastic tips
to change digital-watch batteries
prevents shorting and battery

damage.—Gerald E. Zuhlke

Edmund Scientitic Co,, Dapt H-02
L Edacarp Bulding, Barrington, N.J. 0BDOT

R (e O <

& Eomus Sowntine Co WM

B
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Turn Extra Time Into
Extra Income!

Be your own boss

Earn

inla money-making
businessiof yourown. .

oharp-All

Sharpen Saws

garden and shop tools

for home and industry
NOW! use your SPARETIME to

BEAT inflation high { of living!

Z
SR

o

= |

and ine cos

With SHarp-ALL it's easy to start your own
business, No selling is involved, no inventory,
People bring in their work .. you take in year
round CASH Profits and keep 90¢ out of every
dollar you earn. Work sparetime or fulltime

right at home in your garage, basement or tool -
shed. Work the hours you want—FREE Book It's EASY To Get Started —No Franchise Fees!
tells how to start your own business even while S dollars to get staried in

working at your regular job.

Big PROFITS —— Plenty ol business waiting lor gualified men

Every home and business has saws and tools that need
periodic sharpening. There's plenty of business waiting
for the man who can sharpen saws, planer knives, jointer
blades, wood chisels, scissors, pinking shears, snips, lawn-
mowers, axes and other garden, shop and home tools,
SHanp-ALL does ALL these jobs and more. . . quickly, and
at a big profit. You will be sharpening headquarters for
carpenters, builders, lumberyvards, factories, home work-
shops and hobbyists. .. hundreds of jobs right in your
own neighborhood.

. all the

SEND FOR FREE FACTS TODAY!

¥You rigk nothing by accepling this offer to see how easily you
can turn your spare time into Big CASH Profits with your own
Complete Sharpening Shep. Send coupon or 1
mail pesteard for full details on our exclusive |

30-Day FREE Trial Offer!
FREE Booklet gives full di-'.--..l:-

i
. LS

BELSAW'

o

- o
Our Free Book tells £ 1% %,_,_ Jf
how to start a profit- | P _:-III'II'I 5:"::9-
able, lifetime home LR G
sharpening business, A r‘ S )
howw we help you grow, S i :_p.-dﬂ-"‘:

how we'll finance you.

BELSAW SHARP-ALL Co., 713y Field Bidg., K.C., MO 64111 lu ue s o mm

~

You don't have 10 invest thousands of

business for yourse
SuPEENCE in_helﬁm :
to get ahead is all you |
clear, step-by-step instructions.

tool, where to get

precision job that brings cu

No Obligation .

TO

an Hour

% No.
’.a EEPE”E"
Need®

ce

L

A

|
w Cost SHARP-ALL and our 45 years 0

: 5111:12era men eamn extra income, plus mﬂ!dai:erz
5 ped, Fully illustrated Operators Manual § .
ans. shows exactly how 10 \:.rm:ip»':r:1 E?:q
business, what to charge, how to get free ah:EI:md i
“iricks of the trade” And, SHARP-ALL qaest
stomers back time after lime

Ia I Toidean!

FREE Book “Lifetime Se

Coupon
Brings
Full Details!

.. No Salesman

BELSAW SHARP-ALL CO. |
719 Fleld Bidg.
Kansas City, MO 64111

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

o
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16 HOME SECURITY PRODUCTS

(Continusd iram page 50)

truder who has momentarily gained
yvour confidence. Don't buy products
that are merely cosmetic, The
mounting hardware should be sub-
stantial. See-through-the-door de-
vices should feature one-way, wide-
angle viewing and be impossible for
‘the intruder to remove from the
outside,

Foiled at your door, a burglar
might try a window, basement vent,
garage or patio door. A keyed dead-
bolt lock on a sliding door beats a

track, since it can't be flicked out of
the way with a snaked-in coat-hang-
er wire. The key, however, should be
left hanging nearby for quick exit-
ing.

Deadbolts, like Stanley's patio
door bolt, are also available for slid-
ing, awning and double-hung win-
dows you want burglarproofed.

Residential alarm systems

The latest wireless, contact-type
designs have dispensed with the
nuisance of having to run wires be-
hind baseboards and through walls,

(typical

installation for systems

broom handle wedged in the door's

wired directly to a control box). In-

Mo doubt about it
Good tools make
fhe job easier. Thay
save time, Best of all,
they save energy (yours).
How can you be®*sure
you're getting a good tool?
Look at the name. A name that
says, here's a tool drop forged of
highest grade steel. Precision
machined. Properly heal treatad.
Beautifully finished. A name that says,
hare's quality in every detail (atno
premium in price). CHANNELLOCK.
Be sure that name is on the handle.

CHANNELLOCHK, INC. - Masdville, Penneylvania 16335

Meet The Rest Of The Family. Send For Free Catalog.
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astead, a wireless system has several
battery-powered transmitters lo-
cated near doors and windows. Each
transmitter is wired to one or more
magnetic switch detectors (see dia-
gram, page 91). When an intruder is
detected, the transmitter sends a ra-
dio signal to a receiver, which in
turn sounds a built-in alarm. It can
also be hooked up with an auxiliary
alarm or to a message-sending de-
vice which can call for help.

If yvou have more than two or
three points of possible entry to pro-
teet, choose a system that lets yvou
connect more than one magnetic
switch to a transmitter. Sears has
such a system.

The alternatives to wireless elee-
tronie alarms are generally charace-
terized as motion detectors. They
use ultrasonic waves, microwaves,
radar, or infrared light to deteet an
intruder. The basic drawback to
these systems is that they can only
be used while the room or rooms are
unoccupied. They provide reliable
security while you're asleep or away
from home,

Consider the options

When shopping for any electronie
alarm systems, consider the follow-
ing options: Exit/entry delay timer
that lets you get in and out of the
protected zone without sounding a
false alarm, but also lets you over-
ride the delay to an instant alarm
mode for night protection; capacity
for smoke detector tie-in; battery
standby in case of a power failure:
test switches; auxiliary sirens or
bells (interior or exterior); hook-up
capacity for reporting systems; a
panic switch transmitter which en-
ables vou to signal your receiver to
sound an instant alarm; an auto-
matic alarm cut-off; an on/off reset
key switch which prevents a burglar
from finding the control box and
flicking off the alarm.

Reporting systems

Aside from sounding an alarm,
most security systems have optional
components that let you send prere-
corded or preprogrammed messages
to the police, friends or neighbors, or
to the central station of a profession-
al guard service. The tie-in may be
via a telephone line or radio. In some
areas, cable TV lines are used.

Hookups to central alarm stations
are more reliable than electronical-
ly activated phone dialers with
taped messages. The price of a hook-
up to acentral station such as Amer-
ican Distriet Telegraph (ADT) costs
about $15 monthly, with a $65 instal-
lation and equipment-rental fee.—
Joseph Provey, Assistant Home and
Shop Editor.
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PORT YOUR
OWN HEADS!

.

Increase
Power and Fuel
Economy

“'-N'FF NEW MERIT PORTING KIT
gives you professional
resulis--without the high cost
of professional engine work!
All you need s a 1/4" drill todo
it yoursalf!

3d5-piece kil includes:

®* Grind-O-Flex Abrasive Flap
y Wheel for grinding and poli-
shing o aped surfaces.

* Grind-Polishing Rolls, spiral
and straight, for reaching into
corners and tight radil

* Hard Pointed Stone and But-
terfly Abrasive Flaps for spe-
cial cutting and polishing jobs
* |nstructions and Photos to
make sure you da il right. See
how easy it i5.$19.95

MERIT ABRASIVE PRODUCTS, INC.

201 W. Manville, Box 5447 Complon, CA 90224
T — — — — — —

Please send

Porting Kits

I D (@ $19.85 each, 2 for §34.95

Add §2.00 for postage and handling, l

I Sorry, no COD's. Calitornia residents I
add 6% sales tax, FM

Approx, 1 cu. in.
G, Disc. Avail.

DO-IT-YOURSELF

FINE FURNITURE KITS

| il = Hairloom quality

[ il = Solid 3/4" hardwoods
= Easy to assemble
« Many models
= Money back
guarantea
» Factory direct prices
= Prompt shipment

L

Send $1.00 lor color catalog
Relund on firet purchase.,

EMPEROR
CLOCK COMPANY

WORLD'S LARGEST MANUFACTURER
OF GRANDFATHER CLOCHKS

Dept. F-511 Empearor Industrial Park

Fairhopa, Alabama 38532

ROLLING BOMBS THAT RIDE OUR RAILS (Continued from page 60)

aged tank car filled with LPG?

“That depends on conditions, but
at least one hour,” Proefrock states.
“The important thing is that when
yvou approach the wreck, you make
sure no one does anything foolish.”

As an overturned LPG freight car
is approached, a Hazmat expert
keeps his ears tuned for hissing,
which means that pressurized LPG
may still be leaking. If the area
seems secure, salvage operations
begin.

As a precaution, a ruptured tank
car is filled with water to neutralize
remaining vapors. Intact derailed
cars are lifted by sidebooms and put
back on the track. Hazardous (and
nonhazardous) cargoes of over-
turned freight cars and tankers that
may be damaged are unloaded or
pumped out into railway cars or
trucks that have been brought to
the scene. Damaged track is ripped
out and panel rails (39-foot sections
complete with ties) are laid 2o the
railroad can resume operations.

Lots of heavy equipment

Each of Hulcher's 19 divisions is
equipped with two No. 583 Caterpil-
lar sidebooms that can lift railroad
carg weighing 100 tons; a winch-
equipped No. 977 Caterpillar front-
end loader used for pulling and
scooping; five tractor flatbeds for
hauling heavy equipment and com-
ponents for the Caterpillars; a trac-
tor-trailer that serves as a kitchen
and toolshed; two lighting units and
generators on pickup trucks for
night work; and one or two pickups
to transport personnel. The compa-
ny also has two airplanes at Virden
to fly supervisory personnel to the
gscene of an accident,

The first I heard of Hulcher was in
a newspaper account relating the
events at Youngstown, which is in
the Florida panhandle a few miles
north of Panama City. The derailed
tank car that sprung a leak allowed
thousands of gallons of pressurized
liquid chlorine to spread over the
amall farming community.

The area was left looking like the
scene from a World War I movie
portraying the aftermath of a poison
gas attack. At Youngstown, some
vietims were found with clothing
pulled over their heads as futile and
pitiful protection against the deadly
liquid chlorine.

Two breaths can kill you

Chlorine is used in bleaching and
water purification. Liguid chlorine
becomes a yellowish-green gas when
exposed to air. The smell is sweet
and tingling. Two breaths of the
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concentrated gas can kill you.

“This death is horrible,” says Al
Smith of the U.S5. Environmental
Protection Agency. *“It literally
burns your lungs out.”

Four teenagersz were trapped in
their car minutes after the derail-
ment when gas choked off air to the
car engine, causing it to stall. They
died before they could get the car
doors open. The gas was so strong
coins in their pockets disinte-
grated.

It was three days after the derail-
ment before Proefrock felt it safe
enough to have his crew handle the
ruptured tanker, which lay beneath
hundreds of pounds of wreckage.
Although fumes had subsided, some
4000 of the original 10,000 gallons of
chlorine remained in the tanker.
Getting wreckage away from the
tanker was the first intricate task.

“If the tanker moved as we pulled
off wreckage, hundreds more gal-
lons of chlorine could have been
released. Removing that wreckage
was like playing pickup sticks,”
Proefrock recalls,

As the erew removed wreckage a
piece at a time, other members of
the salvage party dug a 10-foot-deep
pit and filled it with caustic soda, an
agent that neutralizes chlorine.
This was in preparation for the
second intricate task—using the
Caterpillars to slide the ruptured
tank car. inch by inch, toward the
pit, then pumping out the chlorine
into the caustic soda.

More wrecks than meet the eye

Derailments of the type that
occurred at Waverly and Youngs-
town generally make front-page
news only when they involve casual-
ties. Those not resulting in deaths or
serious injuries go unreported or
receive little notice. This is why the
number of railway accidents that
actually occur comes as a surprise to
most people.

“Train accidents are generally
attributable to track, equipment
and human factors,” says Federal
Railroad Administrator John M.
Sullivan. Some accidents result
from wvandalism. The Youngstown
derailment has been tagged as
such.

Track-caused derailments com-
prise 43 percent of the total acei-
dents. Their number can be reduced
by increased surveillance and better
maintenance.

Vandal accidents usually involve
damaged track. A lot of thinking has
gone into efforts to detect vandal-
ized track before a derailment
occurs. Obviously, increased polie-

(Please lum o page 156)
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service and repair /
start your own money .. %;

In just a short time, vou can be ready
to join one of the fastest growing indus-
tries in America...an industry where
qualified men are making from $10,00 to
£15.00 per hour...and that's just For labor,
Parts, engines and accessories add even
more I:n the profits.

Because (he small engine industry has
grown so quickly, an acute shortage of
qualified Small Engine Professionals exists
throughout the country. Tn fact, it's not
unusual for a good small engine man o be
three to four weeks behind in the summer
and st least a week behind in the winter,
When you see how many small engines
are in use today, it's easy to understand
why qualified men command such high
prices—as much as $17.50 for a simple
tune-up that takes less than an hour!

4’,{“'
x

46-million smal[ engines
are in service today!

That's right —there are over forty-six
million 2-cvele and 4-cycle small engines
in service across the U.S. A, That's the
official count from the Engine Service
Assn,, and new engines are being built at
a rate of one-million per month! With
fully accredited and approved Belsaw
trmining, vou can soon have the skill and
knowledge to make top money servicing
these engines. Homeowners and busi-
nessmen will seck vou out and pay vou
well to service and repair their lawn-
mowers, lillers. edgers, power rakes,
garden tractors, chain saws, mini-bikes,
go-carts, snowmobiles. Eenerators, snow-
blowers., paint sprayers. .. the list is al-
most endless,

No experience necessary.

You don't have o be a ‘born mechamic’
or need prior experience, If you can read,
you can master this profitable trade right
at home, in vour sparetime, withoul miss-
ing & single paycheck, Lessons are fully
illustrated = 50 clear vou cian't go wrong,

( g e L Send TODAY
R R el  for this

S ~—and it's Yours to KEEP!

fact-filled

"5y malung buginesst

BEAT INFLATION!

Cash in on the
huge demand for
small engine repair.

Work part time, full time

right at home- we help you

every step of the way.

You receive trade secrets
and business plans

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

“I've had abowl
& years cxperi-
ence repairing
small engines ...
but repairs were
oy minor ., . . ln-
til 1 started the
Belsaw Course.”

Walter H. Strick
Campbedl, California

With our famous ‘learn-by-doing' train-
img method, you get practical “hands-on’
experience with speculized tools and
equipment that vou'll receive with your
training plies o brand-new 4 HP engine =
dll viriiry b keep |

SEND FOR FHEE FACTS!

You risk nothing by accepting this of-
fer to find out how Belsaw trainfng cean
pive you the skills vou peed 1o increase
vour income in g high=profit, recession-
proveyf boisiness af vour own,

Just Bl in and mail coupon below (or
send posteard) to receive Tull information
and details by return mail, DO I TODAY!

BELSAW INSTITUTE OF

SMALL ENGINE REPAIR
519 Field Bidg., Kansas City, MO, 64111

There is N0 OBLIGATION and

0.y

A0RSEPOWER
FNTON ENGINE

FREE
BOOKLET! o SRR W Gl

i I BELSAW INSTITUTE, 518J FIELD BUILDING -
:EH‘; "rﬂ:l ! KANSAS CITY, MISSOURI 64111 1 =)
E 2 3 (I YES, please send me the FREE booklet that * +.., ..~
B 1 # pives full detalls about starting my own business in Small
i Engine Repair. | understand then is no oblsgation and that
: no sakesman will call
! L}
Tells how you quichly = Name
lrain ko B WOUT @1 B
ina pru!llahI: Spmcl:ul: : Address
of Fubltime business of ]
yaur cwn PLUE complete [] ;m'
]
]

details on owr  10-Day

NO RISK Trial Dffer! Zip

Accradiled Member National Home Study Councll
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e Miles Way

Because he couldn’t afford
a ready-built one!

ack wanted that home on the hill...with a yard

for the kids...a garden...a sewing room for
mom. But Jack didn't have the ready cash for a big
down payment. So, he waited...and waited.

Then Jack heard about Miles Homes...the folks
who trust ambitious do-it-yourselfers. The folks who
say "Your willingness to do the building is more
important than a big down payment or a fully
paid-for lot.”

Miles sent the blueprints, pre-cut materials,
step-by-step instructions and assistance in getting
some foundation materials Jack needed. Miles kept
the monthly payments low while Jack built.

This is the house Jack built... The Miles Way. It can
be your way to begin a new life.
Send coupon for full details, today!

There's a representative
near you. !
Phone: (612) 568-9700 “

Bard ma r FREE Greal Homes ldea Book
: MILES ES, Dept. PM
,#ﬁ 4500 Lyndals Ave. M., Minnsapois, Minn. 55412

Miles €[5
U -
q{omesw*

The Do-lt-Yourselfer's Friend

County Iip

. Phone | i

| plan o do [1 all ] part [] rone of the work.

X Bl T I T T Tl
ANYONE CAN SOLDER WITH |

KESTER SOLDER [

DO-IT-YOURSELFERS!
Let Kester solder aid you in your home
repairs or hobbies. A radio, TV, model
train, jewelry, plumbing, etc. Save money
=—rapair it yourseil. Send salf-addressad,
stamped envelope to Kester for a FREE
Copy of “Soldering Simplified’”

@ KESTER SOLDER

4201 WRIGHTWOOD AVE
I'l“‘_-"-"-!'l-l-l-!l LA I I X I R 1T ]

LT T T

Write for FREE information snd Mepal
MATIONAL ASSOCIATED PROPERTIES
DEPT, G, 1118 Sherman, Cosur d'Alene, ldeho 83814
Phone:  208-684-3161

1 business salling “how-1o" books by mail. No large I

| Green Tree. Dept
¥ Dunkirk, Mew York 14048,

MAIL ORDER
WANTS YOU

Leit me help you start a prolitable masl order

inwesiment or exparience necessary. FREE RE o |
PM-A . Temple Rd.,

ROLLING BOMBS

(Continued from page 154)

ing has been proposed. Another idea
is to emplace sensors in track, tying
them to a central “Go,” “No-Go"
control panel.

Program for improvement

A full-seale tank-car modification
program is now underway, aimed at
preventing tankers from spilling
hazardous materials when derail-
ments take place. The timetable for
this program is as follows:
®m By January, 1979 (this month):
Replace all TOT U-1 wheels, which
are cast-steel wheels containing car-
bon. A total of 270,820 70T U-1
wheels were produced from 1958 to
1969, Their high earbon content
reduces wheel wear, but alse in-
creases the likelihood that a wheel
will erack because of heat generated
during heavy braking. The 70T U-1
wheel is being replaced by a wheel
containing less carbon—only .75
percent.

MNew safety couplers are also being
installed on 20,000 uninsulated pres-
sure tank cars. The new couplers are
designed to prevent one tank car
from overriding another, causing a
puncture.
® By December, 1979: Install head
shields in 3000 tank cars used exclu-
gively for anhydrous ammonia ser-
vice and the 4000 railroad tank cars
that are used to transport liquid
gas.

Anhydrous ammonia, a deadly
corrosive, is widely transported. At
Pensacola, Fla., in November, 1977,
two locomotives and 35 ecars of a
Louisville & Nashville freight train
derailed. Two tankers carrying an-
hydrous ammonia were punctured.
Two people died and 46 were over-
come when the gas spread to a near-
by residential area.

The head shields being installed
are steel coverings placed at the
ends of tank cars. The steel, it is felt,
will prevent puncturing of the ends
during a derailment.
® By December, 1980: Apply a ther-
mal coating to all lammable-gas
tank cars and jacketed insulation
and heat shield protection to the
remaining fleet of liguid-gas cars to
reduce the danger of these cars
exploding if they are exposed to a
nearby fire,

As for the human factor element
involved in derailments, Sullivan
pulls no punches: “I believe rail
safety should be no less important
than aviation or highway safety,”
he says. “We want to be fair, but we
intend to be tough. We are going to
have a better, safer rail system in
this eountry.” M




SCIENCE WORLDWIDE
{Continued from page 10)

contained power supply is designed
to do the job of the heart's left ven-
tricle in pumping blood to the body.

Near-Earth asteroids
A new class of near-Earth asteroids
may prove useful as space “mines,"
providing material for construction
in space of solar power stations.
That's the view of Eleanor Helin, a
planetary scientist at California In-
stitute of Technology, who has dis-
covered three members of the new
class in the past three years. Their
common feature: The asteroids’ or-
bits fall, for the most part, within
Earth's orbit, closer to the sun. The
largest of the three, sighted last
September, is 2 to 2% miles in diam-
eter, and is “very blocky and irregu-
lar” on the surface, Helin reports.
The asteroid's proximity to
Earth—it will pass within 17 million
miles of Earth during this revelu-
tion—and its composition make it a
good candidate for future mining.
Its dark color indicates that it may
be rich in earbon and other elements
useful for construction in space.

Fuel-saving propeller

The propeller with the bent-blade
look in the picture below is the latest
in a series designed for future fuel-
saving aircraft. .

In wind-tunnel tests at NASA's
Lewis Research Center in Cleve-
land, the prop, built by Hamilton
Standard, was less noisy and more
efficient than previous versions of
the exotic design. At eruise condi-
tions, NASA scientists estimate
that an advanced turboprop engine
with a prop like this would save 20 to
40 percent of fuel over current tur-
bo-fan engines with standard props.

Testing on a family of the eight-
bladed models, each two feet in di-
ameter, is expected to end late this
vear, although actual production de.
liveries are not anticipated for
another five years, The NASA work
on propellers is part of a broad effort
to cut aireraft fuel costs in half,

New prop s less noisy, more efficient.

NEW RUBBER STAMP BUSINES
PAYS BEGINNERS 1 *16.50 AN HR.

Start at Home in Spare Time

The multi-million dollar Rubber Stamp business—onee controlled by &
few big companies— [a now being taken over by small operastora—one
in each community throughout the United States. Men and Woman
who have this inexpensive machine can turn out buge quantities of
rlp't:ill wording that buyefs once were foreed
buy fram big cities. Matarial costing only 2Te makes a stamp that sells
n aimple and sasy tooperate
and it turns out an many as six Rabber Stamps at a time,
different wording such as names, addresses, uut:inu‘ii ":
an

Rubber Stampa wit

for32.75. The machine that doas the w

cemand other “copy’’ needed by offices, (actories
dividuals. Working lull capacity, it can earn as much
as an hour for the eperater] Now you ean get
into the big-pay business y aursell, with your own home
an hn.d?uruu Youdon 't nesd experience. Wa supply
svarything, including complete instrustions and eight
ways to get busineas coming in fast. We even help
your start! Start ma ininp to $16.50 an hour
from the very Leginning. Cash in on the profitable
Rubber Stamp cusiness in your community, right

away. Wa'll mail Jull parti FREE and no sal
man will call. He drat in your locality. Rush eoupon
taday or send your L ame on posteard to:

RUBBER ST.AMP DIV., Dept. i-2-1A
1812 Jarvis Avenus #» Chicage,lill. 80428

toc

THIS LITTLE TABLE TOP MACHINE
MAKES EVERYTHING SIMPLE & EASY

o

(21
numbers,

RUBBER STAMP DIV. FREE!
1812 Jarvis Ave., Dept. R-1-1A Chicags, L S0838 1

FPlease ruah full par-
ticulars about your
finanéing plan and
the little machine
thaf can get me
started in the prof-
itahle Rubber Stamp
busiriess at home in

1 [ ] : llm:';:nu;
IE me
1"&? and no salea-
man will
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Buy

Tools DIRECT

at Rock-Bottom Prices!

~ Buy dirgct from U5, General's catalog and
enjoy “Insider's Confidential® prices om hand
tools, power ftoals, automolive tools, maotors,
handyman supplies—6,000 naticnally advertised
nam@ brand items at rock-botlom prices. Save om
all the femous names you know and trust —
Stamley, Wiss, Disston, Skil, Kennedy, Lufkin,
Rockwell, Black & Dechker, plus many, many more.

Thousands of serious minded craftsmén,
mechanics, homeowners and hobbyists each send
us $1.00 just to get this big 196-page catalog of
fantastic buys on brand mame fools, hardware,
and accessories.

Qur bargains are too great and our prices
too low for us lo give away this big catalog to
people who aren't really interested. So we ask
for $1 simply 1o discourage curiosily seekers,

But the way we look at if, the catalog is
REALLY free! You get a $1 Cash Certificate with
your catalog. Spend the Certificate just like
money with your first order. Or i you're not
100% satisfied with the catalog, send the Cer-
tificate back to us and we'll refund your dollar,
{you Keep the catalog.)

As an extra “thank you' for acting now,
you'll slso receive with your first order—no mat-
ter how small—a 10-piece High Test Stesl Drill
Bit Set (worth about $3.00) absolutely FREE,
U.S. General Supply Corp., 100 Gensrsl Place,

Jerieho, N.Y. 11753
DECPYRIGHT TWRHUS GINERAL JLiPELY CORE

—

EWhu buys flrnm U.S. Genarm;

Thoeusands of individusls and companies. Hera's a partial
lint ai firrms from eur lest 6 1o @ menths customss |ial
Ganersl Molom Conp. * Ford & Chrysler * Teasco
= [BM = B.F. Goodrich * General Elaciria =
RCA = EI. m- Weatinghouss * Timex

r

S-K|

® Halner Alu * € * Sylvanla =
Johns-Manvile = Unian e = TWA =
Ingercil Rand + Boles Cascade = Ethan Allen

Same low prices for you--
no minimum order required!
B N N N N B | q

U.5, General Supply Corporation

100 General Place Dapt, A-1680
Jaricho, NY, 11753

| enclose 31. Please sénd your new 106.page full
trated Conlidential Tool & Hardware Catslog. Also Include
a Certilicate warth §1.00 on my firs! purchase. If | am
not 100% satislied with the Catalog, my §1 will be
immediatedy refunded,

iflug=

Primk)
Name

Address

City

State lip
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FULL- SIZE FURNITURE PLAN

Catalng-—$ 120
Over 160 different full-size professional fumiture plans.

Early American, English, Mediterranean, Spanish,

Danish Modern. Chairs, Hutches, Cradles, Beds, Tables,
scores more! Your dollar refunded with first order. Send

today. No woodworking shop is complate without it

FURNITURE DESIGNS, Dept. PD-19
1425 Ave,, Evanston, lll. 60201

Catalegs and Price List  goisiuction assured,

Boy direct from importe
Standand or Electronic fo
students, teachers, profes-
siopals, Save middleman
profit. § Day home trial
‘Terms. Trade-ins welcomed.

s« ACCORDIONS

IMPORTER-TO-YOU SAVINGS Sand FREE CATALOGS and Maney Saving I

Just like the one Grandfather had. Authen-
- fic double pedestal desk 30" deep, 52" wide,
30" high. Roll-Top Unit adds 14" to height.
Both single curve and double curve full-
size profiles included. You'll love making
it.
to any room. A woodworker's delight!

Plan #139 (Double Pedestal Desk)$7.00
Plan #140 (Roll-Top Unit) ........57.00

| rddres e I
HOHEER 2
Bwitan Wadeli. | (- — b T | F—
Discomnt Price ! o r——

ROLL-TOP
DESK

You'll love using it. Adds luxurious decor

Complete Desk Plans ...$14.00

Actordion Corp. ol America—Dept R-19 i
5535W. Balmont Ave  Chicags, 1 60641

Prices on:
1 H Standard and Elecironle Accordions [ ]
§ [ Hohner ‘butten’ Acesrdions [1 Cordevox [

IH.ImI' - _.

| - - -

AVE MONEY|

Agmemble our unigue Mim-
Dozer Tractor Kit. Buy fac-
tory-direct. Catalog of Kit
construction and uses — 550

-, {refunded on eny purchase!]
LBTRUCK KIT, PM-19, Cederburg, W1 53012

MAKE TOP MONEY in Stained
GII!‘. We teach you at homa in your
& time with completaly Hlusirated Les-
! gons, all Professional Tools and many in-
{ teresting projects. All this and More is in-
cluded n our Sell-5tudy Program. Every-
1hing nawded 10 STArT you on your

Wiy 10 SUCCESS Free Information
R Carsers Lid. - Pub. Dept. PM18
33 E. Main 51, Rownd Lake Park, IL 80073

MHOW for & maw |lluitreted FREE catalog. No obl . G L
spproved. [T
OEFTT, Dept B0-M, 10 N Sugerior, Tolate. (s &304

LEARN
MEAT CUTTING

Trmin guickiy in B sheri wesky st Toledo
for a braghl future with seturidy in e vilal
mewt Beosinpws. Dip pay. full-Lims jobs—
HAYE & PROFITARLE MaREET OF YO
DWW Time paymesi plan seslable Di-
ploms grves. Job help Thsussnds of suc-

OF LAY GUTTHG, Ti-01-

RAISE QUAIL
FOR PLEASURE AND PROFIT
VPRODUCE AND SELL = heby haw
12 graducy Bebwhite Quail and
where [0 4l Pen,
“SPOATSWEN & GAME BREED-
ERS CARMLOGRE " — complele
Tarst ol Jow eored quimnl mﬂﬁ
equipnent — poge ol gedi
ndeggs.
Send Fie for Two Bookiria
B0LE MFE. CO. P.0. BOX R552-E, SAVANRAN, GL 3402

Superb NEW Quartz! PR-100
* Best timekeeper on the market

* Regular shaft PR-100
I & For dinly up o0 % thick

PRICES: | for $10.95; 5 at 59.50 ea.; 10 at
$8.50 ea.; 30 at 57.55 ea.; shipping not
l included,

Let KLOCKIT be the
ONE-STOP Source for ALL your

KLOCKIT

FREE HANDS
WITH
EACH

MOVEMENT

PURCHASED!

-

N

#154 American-made battery clock movement

* The only 4 Jewel Battery operated Clock
movement on the market!

* Immediate delivery from stock!

PRICES: 1 for $6.95; 5 at 53585 ea.; 10 at l
5540 ea.; 30 at 54,85 ca.; longer shaft
available at slight extra cost, shipping not

We Welcome Phone Orders—Call Us Today!
KLOCKIT alsa offers FINE German Battery Pendulum Movements In many sizes, I
Battery Chime and Bim-bam movements, Beantiful DIALS, Numersls, and Welght Shells,
For FREE Catalog Call: (414) 245-5305 or 245-5332 or write: KLOCKIT, P.0. Box 629, Lake Geneva, W1 53147 I
L [for faster catalog delfvery please send 35 comis)

I — S — — — — — — — —— — — — —

incladed.

APPLIANCE CLINIC
{Continued Irom page 1)

man says the coil can’t be adjusted.
Is he right?—Gerard J. Pesman,
Baozeman, Mont,

Yes, but he hasn't given you the
whole story. There is a resistor cou-
pled to the heating coil's tempera-
ture sensing unit (the bimetal ther-
mostat control). This resistor die-
tates how long the coil will remain
on or off. The interval may differ
from one resistor to the next. If
you're unhappy with how the eoil is
heating, the only way to change the
resistor is to change the tempera-
ture sensing unit once again. The re-
gistor cannot be replaced by itself.
But before replacing anything, keep
in mind that the “warm” index on
the control knob is only a guide. Try
to obtain a lower heat by setting the
knob below “warm."”

Sweating refrigerator

What can I do about a Frigidaire re-
frigerator that sweats profusely at
the top of the refrigerator compart-
ment below the freezer? The Styro-
foam insulation between the two
compartments keeps icing up. When
we remove the ice, the refrigerator
doesn't sweat again for several
weeks—until the ice reforms again.
The air eireulation fan has been re-
placed, and the drain holes aren't
plugged. Can this be repaired? —K.P.
Mareau, Groves, Tex.

It ean, but vou need to find a ser-
viceman who knows how to trouble-
shoot, unless you feel confident do-
ing the repairs yourself. Your prob-
lem is probably caused by one of
three conditions. If you have each
repaired when all three aren't
needed, it could really cost you.
Here, in order, are the most likely
causes yvour serviceman should look
into:

B Wet Styrofoam insulation. Maybe
someone spilled something that
drained onto the insulation. Once
the Styrofoam gets wet, you must
replace it to cure the sweating.

B A malfunctioning defrost mecha-
nism. Test the defrost cycle. It
should last for a maximum of 21 min-
utes and be’limited to the tempera-
ture stamped on the limit ther-
mostat switch. The limit will be writ-
ten in code, either L30 or L40, mean-
ing the defrost temperature is lim-
ited to a minimum of 30° or 40° F. If
there proves to be a problem with
the defrost cycle, this limit thermo-
stat is usually found to be the rea-
son, but also check the main defrost
heater.

B A malfunctioning condensate
control heater. This unit must oper-
ate 24 hours a day and should be re-
placed if it fails to work. ™
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Small Ent
Repair Business

EXTRA CASH

U

ALL TOOLS, MATERIALS AND EQUIPMENT COME WITH YOUR COURSE

HERE'S WHAT YOU RECEIVE
«3% HP Briggs & Stratton <Al the Ity tools you
-w: In-Depth Training mrl':u Mm
--Fm:turpE manuals fram major e ine mm
manulacturers wil mmm handsomely.

ha:'m Money Fast!
re you complete your studies
ﬁ:‘hmhmwnml mangy on
ps and minor repairs. S00ner
than you think, you'll be through Ihe course
and qualified to perform all major repairs
and averhauls thal really bring in the cash,
To help you start earning tast, as part of your
a0 it il noed ' i Tete
a e
engines, incknrr:rﬂn 3.5 HP Briggs and
Stratton enging . .. all yours o
keep at No Cost.

No Experience Needed —
Any Age Can Succeed

I you can read, you can master this cralt
right at home in your time with Foley's
lime-tested “‘hands on" training
methods . . . even while working al your
regular job, without missing a single
mnct Age, education or minar physical
dicaps are not a barrier, and you need na
previous experience or special mechanical
ol A “““Hw'a“’“mm“ ge
P &G n
with plenty of plctures dgumﬁ
plainty show each phase step by step. You

learn everything from simplest troub-
leshooting and tune-ups o complete over-
haul on all 2-cycle and 4-cycle engines.

Foley Will Help You
Every Step of The Way

For more than 50 years Foley has been
helping men, probably much like yourseff,
build their own successful service
shops .. and we can help you, 100, In
addition to the finest iraining available in
learning to repair engines, you also receive
valuable business building guidance. You
learn how and where to gel business, how
rmuch lo charge, and where to s al
wholesale | . . all the Shnﬂmﬁw Inside
‘Iricks’ you'll need o pet your business off
1o a fasl and profitable start.

FREE ivFoRMATION KIT

Tels how to quickly start your own busi-
ness, how to grow, how Foley will finance
o, and how you can inspect Foley's Small
ine Repair Course on our 15-Day
NO RISK Trial Offer.

ACT NOW

NO OBLIGATION! |

N0 Y

WILL

- - \,___?'-v: 2]

Over 65,000,000 Small Engines in Use Toda
Yes, small engine repair is a wide open field. With over 65 million
small engines in use, and a million new units being built each month,
there’s a lot of business and big profits available for gualified men who
cian service and repair them. Bul industry growth has been so fast that
there is a severe shortage of small engine repair pros. That's wh
NOW is the time for you Lo get into this pml’ltﬂl};tc and enjoyable ﬁcld{
and find out how Foley's home study training course can easily teach
you the skills that can soon have you earning hourly rates tquai{m any
other skilled craft . . . up to $18.00 an hour. And that's just vour labor
charge — parts, engines and accessory sales means even more pro-
fits . . . profits ‘:"Olflcarn and keep in YOUR pockets.

Be Your Own Boss in A Fulltime Business of Your Own
As a fulllime business, small engine repair offers many advantages.
When you're the boss, you work the hours you want. There is nevera
worry over a strike or layofl, and you earn year round profits repair-
ing items such as chain saws, tillers, garden tractors, lawnmowers,
mini-bikes, mo peds, go carts, edgers, power rakes, generators, paint
sprayers, abrasive saws, snowblowers, smowmobiles .. . all these
items and more, A good small engine man usually has a weeks work
backlogeed even during ‘slack’ periods and is three to four weeks
behind during the summer. There is no huge investment in equipment,
ne expensive inventory. You can work right out of your garage,
basement, spare room . .. even a van makes a suitable mobile shop.

Or Make Extra Cash Working Part Time

It's the ideal sparetime business too. In just evenings and weekends
YOU Can carn ﬁf:nl}' of extra cash to build a ‘rainy day” or retirement
fund, or use the extra money NOW to provide your family with the
‘extras’ you want them to have. Many men begin by working just their
idle hours until their shop grows to the point they can switch to
fulltime. When it's your business, you make the decisions and the
choices are up to you. i

Act Today for A More Secure Tomorrow
Find out how Foley training can start you on the road to being your
own boss in a recession- , money-making business of your own,
Justfill in and mail the coupon below {or send posteard) to receive full
information and your FREE School Information Kit by return mail,

Do it TODAY! Send to —

Manufacturing Co.
Small EI|II=. mmr Division mEE

3000 Fal
"'IIHIH'II. Minnegota 55418

r 8 N N N N N N N § 1
i Manufacturing Co. i
1 Hnrm-, m’ 55418 1
10 YES, piease send me the FREE Data Kit that gives me full details on 1
1 how Foléy can start me in a profitable Small Engine Repair business of |
] my own, and facts about Foley's exclusive 1 Wo Risk Trial Offer. 1
. Mo obdigation. Mo salesman cails, l
1 NAME ]
1 1
ADDRESS
1 1
| Ity 1
I sSTATE 2P 1
L_- B N F & & & & & 0 & 8 N N B B N | ---‘
JANUARY 1979
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CRAFTSMAN STOCKS 40 KINDS

ol fine
Domestic
Imporied

plus Over 4000 Items
For Your Wood Shop!

an STAMNLEY
r Tools

Discounts

'qu"g“'I Domestic and imported hardwoody!
Table & | From 1/64'" weneer to 4" thick-
Clock Kits « Cabi- | ness solid lumber. Also thousands

ﬂ'.-u"'"“"‘ﬁ;,"ﬁ; Parts, smi._.n
Mold AFUTRIE, stary wppling
. 'Ill.ﬂ!uh?um]. Clock, Furnitume and Piglure Kits,

" | lmlays, Picture Frams Mobdings,
ture Kits — more, Ham and B ity

™™= MAILCOUPOM FOR CATALOG --1

| CRAFTSMAN Wood Service Company

Dept. A19, 2729 5. Mary 5t.. Chicage, IL. GOGOR I
I Send new 152 page [:n'hmn Cakalog. | encloss
I S0g for handiing, postage.
I Mame I
Jj Hddrem 1

c State.—— Tip

Power Kine

TOUGH JOB TRACTOR

Big work-power for every job on your place
All-gear drive delivers more us-
able horsepower, saves gas. Mow
lawn, plow. ill, bull-
doze, clear snow,
split logs and more
12.14,18 hp. Free
catalog. Enginesr-
ing Products Co.,
= 1005 K-1 AnDka Ave,

‘Waukesha, Wi
53184

[

DIGITAL
ETER

Gel a running starl on
our Mew Year with our
igital Pedometer. Light
and compact, il shps onto
your bBell or waistband
accuralely measuring dis-
fance walked or nun in milas
and tenths of miles wp to
100 miles FinEnr fouch
resel button, ideal o joggers. Shipped from ouw LS. ware-
house with money back guaranies al only $15.95 postpaid,

TOPELL ENTERPRISES

Dept. P.M.-01, 558 Paradise St
Canada, VDA

CUSTOM WELDED BAND SAW
' BLADES. Welded to length. Metal
i | cutting Tﬁpafithnodnml
6¢ per inch 14" - 15"
postage,/handling chg. 70g
DU-ER TOOLS,

5448 Edina Ind. Bivd.
Mpis. MN 55435

Create a

Family Treasure as
Thousands Have
Since 1916

Handerafted by our own
grandfathers, our grandfather
clock kits are semi-assembled,
casy-to-build, of solid %" wal-
nut, cherry, mahogany or oak.
HKits include beveled glass. We
handeraft our spun brass Lady
Florentine and Goddess Diana
Lyre pendulums. Tubular bell
or Westminster rod chimes.
Hand painted moon wheels.
Send $2.50 for 3 plans,
AMERICAN CLASSIC,
SPIRIT OF MOUNT VER-
NON and SPIRIT OF THE
CENTURY, plus full color
literature of all kits and
movements,

KUEMPEL CHIME CLOCK

PM-91
21195 Minnetonka Blvd.,
Excelsior, MN 55331.

Stmln
WORTH AMERICAN 3CHOOL DF Iﬂl’ﬂlﬂﬂ.[ REPAI '

500 Campas Or., Dept. PRAOCS, I'le-wt , CA

]mwmmﬂmt [

412 Muin Siresl  Avon, New Jersey OTTIT
T

BASEMENT TOILET

Flushes up o existing sewer or seplic

digging up fioors. Clog resisiant. easily
installed. Make basement inlo game k.
room,. den, apariment with prnvate bath,
Write for free Werature. Dealer inguicnes invited,

DOSS MFG. Dept. J-25 Box 10847, Houwston, Texas 77018

—
o~ Unique
= :}_.1_ | COIN COUNTER & PACKAGER
'u._:___ S ka_:_ ']
h;h_. ""--\_._,'_'~|,'}. =il

l:ulel;um..uﬂ 04, P.0. Bax 153, Wyoming, PA 18444

P) Print For Profit

Cards, Stationery Lnuﬂ?- Ay~
ertisime, mull tickets, 0.5, L, rards
mRnouncements, greeting, sympathy
prayer cards, tags, ebe, Ave mone ¥,
Own & Prin sinens

We supply everything direet from
rlll.nl'rwnll Iy, Easily followed rales.
Alnn raised printing like engravine,
Huve home shop, Add toincome, Seml
e for catalog. KELSEY PRESSES

79-BA Meriden, Conn, DE350

LU"I’ D‘I‘II:H multi-purposa tiller/power hoe,
A joy to operate. 30-day home trial, Buy
direct from factory — and save! Ship-

ped prepaid EEII.‘.\I‘II Alaska, Hawail),
M now for full infarmation.
F l.'l Bax Wi21.01,

Dll‘l'l. 118,

lz

—-\-~~

Cruise Director.

Enjoy a new sense ol direction and gel
lost less often with an

B Alrguide auto com-
pass. Model 1601
{shown) is salf-
illuminated . .
has adjustable
compensalors
and adhesiva
mount. Al retail
slores. Write
lor catalog A,

all! L] I
\ 1 Wabansia " Chicage 80647 |

‘4-in-1
workhorse’
molder,
planer,
edger...

Convert waste and rough-sawn
material to dressed lumber, free
of wave and chatter marks. Plane
boards up to 14" wide. Plane
down to 1/16".

Quickly switch from planing
or edging to molding. Select from
41 sets of stock molding knives.

Use for picture frames, minia-
ture doll furniture, models,
dozens of other workshop tasks.

* oy described hgr F'-ﬂﬂuli'l' Mecni nics,
Mowember, 197

-

WILLIAMS & HUSSEY MACHINE CORP
T wuﬁnﬂ W OI0SS

DEPAR
TEL BO3ATII446

—— — —— — — —

[T ORDER NOW. Satistaction nulrl-nliod-l
| enclose check or money order
in amount §
Charge my
[0 MASTERCHARGE [ VISA

Give card info & expire date.
(W & H Molder-Planer will be shipped to you fram
Hew Hampahire via truck; wi. 84 ibe. Pay shipping
chargs upon recaelpl.)
[0 Handlesd Model W.T @ $315.00
[ Powar Intesd Modsl W-TPF & $425.00
' Power in-and-Outfesd Model W-TS & S400.00

Siate Zip
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Beorgoin Muanter

- -
Drive this car Free! SMALL GAS ENGINE || @SY\VI T R ToX=T01/A
SEH"JIEEE MMEUM VT URPL
4 major brands- GO S US
] ﬁa&c types. Monay-
baﬂt guarantes, Send 5785 E Surplus asd other bargaing galore!
i= We prepay postage. Industrial. mig, marine, mircraft,
TECHMICAL PUBLICATIONS OV, ato, hardware. A must for hobbytst,
. mechanic, handyman, suld@oorsman
Dqkﬂl-u P Box 12007 Dverland Park. K3 G612 o Gur 3410 Annwal Catalog. Send 506
RSELF[ f‘. today for §1 for exird fast delivery),
It wou can take jist 5 Mmon Shoe orders s A M D¥ Dby, e
month, YOU NEED MEVER BUY ANOTHER R RN T AL O, S .
PAIR OF SHOES| Earn Shoes lor Yoursel! Name
plan makes it EASY With 350 fastsslling sivips Addross
[diress, work, sport) to choose from, you |l hive City
o trouble getting the orders-and will have al L >
miost @ private “shoe srore” from which tostbect Hate ;
Ly your FREE SHOES. You dom't invest 1d, yet
be o oy oo e St bt o e You cn s p 15 8100 s ek by o
than b0 umigue full.sine Lparh cor o can l'vn\' Reced ull shaus Maon's fine quality air cushion shoes, in sioes Commercial & Private
them m KIT CARE. Lsmrn how smiy I is is ossemble on 444 to 16, widths AA-EEEE, to your Iriends and special purpose ANSI coded, eic
mlmu:mnluullmﬁal; n “:tp-t h;‘- mlulrl: ! ﬂrmﬂ‘\'htw: Rl.rﬂ‘p\ posicand Tor DFIIEETE'&L;rtmg LAMPS
o uned puanaemy immpsrt. Deive il bor pooes —than il ir utllt, mueiteg Prge and Bonus D1 Ters ayl
Puge peafiie. Beiver than drivieg fee Frasl ISON SHOE PR, C5. Bosk 338 Chippenss Falls, Wis 84979 Some types as low a8 50% off manufacturers
Thit Gimnt Byern Guide and Swupercornlag lentuses oll ke madely suggested retall,

and manvladiurers. Complete sigles, phate, .p"-ul. wmrl
empariass. See ofl the Astsques Clowico, Bep Gulle
wings, Yans, Reds, Buggies omd Remdviers in tha 180 poge
Annwal Ssnd lar peun Toadey!

Send Payment To:

AUTO LOGIC, INC.
P.O. Box 2073 PM-178
Wilmington, DE 19889

Check Box Desired
O §5 (postpaid) 1 Yr. Subscription
0 $10 (postpaid) 2 Yr. Subscription
[ $2 sxtra, Rush and Foreign Orders

WINTER SUMMER

wanxm.m '

Heavy Leaifiar palm wodk

gloves with salety cull and .'
refmovalile winker bnee of
waf M, nappad calton
Includes postage and Randlifng
Cllove Style 8J-3508C Spaciy Hln ]
of Wormen's sige Lined Skyls THAS
Quanidy discnants availsbis
Complate ghove catalog. Over 100 slyles 51,

To order, wila of call boll-lves 1-000.243-38T70,
MasiasChaige of VISA accoepiad on ardars E'_a

IS

When asking for a quote give as much

SARA GLOVE €O, INC. DEPT, M pertinent dalas as PDI.—IU‘H rﬂq.l’dlﬂﬂ |lmp
; and the squipmaent il is used in to
name eeiterr Yo e ek SCANNER SERVICES & RESEARCH, INC.
= 1742 W. Davon
~ - — e Chicage, Ill. 0660 (312) 764-7476
ity T sele @p

14 Day Manay Rafund If Nol Complately Satished
-wum-w ® PO Daw 2073 ® 1208 Tulone # Wilm  DE 19899

_ WOODCRAFT
Burglnr = Fire - Smoke CATALOG

Alarm Catalog complete line of ready-to-assemble
quality furniture and accessories in a

« Billions of dollars lost annually due variety of woods—oak, cherry, walnut,
o ookt rtace wermng o, | | Sirch s png "~ =5 DOME HOMES

father clock A ble | m i My housshold
FREE CATALOG Shows you how to ik e 100l8. No_ skils nesded. 12 madels fram. 300 1o

mm your m' business roll-top desks, 3.3?0 8q. M. Eﬂﬂ:‘l‘l"ﬂld Ikl'lﬂ f.‘.aclli approved. Com-
ond person. Wholesale gun and tool §2.50 for 2 ?E-l-“:::qn coNr o8 alog o m deal-
prices, Do-it-yourself. Free cabinets, ﬁm:n- or address. pep. 1
b : rative wa P
engineering service, himﬂin oy Ir-mm, u B8
anters, even hﬁt
iffany lamps. Hﬂﬁ Eﬁ«!“,ﬂ E.rurm m!. of o o
145 items in all, iralt +;:: picture ,Tﬂ?.'r’nl ts e k;-::-_nm
Build any of g T D
them at a frac- u“ﬂ““ R bosies o1 A 90y :.-:::-' Ton
tion of store- FHIM'H“ =y :f;.:l:":.;:: e
bought prices! complete deinils — no ebiigaticn sad
EHE}' tﬂ ASSEM- ".b e Lalsuman will 2all
e CREATIVE FRAMECRAFTERS, 412 §. Lyon SL.,
ble. No special skills or tools needed, Dept, AWR, Santa Ana, CA 92705
" Mﬁll c%?portllm get your free color cata- A S T
ol s o . LOCK BLADE
r-_-"““hhh——ud—_—q
" " el 4 | | Woodcraft Collection wis | ¥ Grarail Langtn : Fiips
“8 | | 1400 North Fruitridge Ave. | | | WhenCloses $2.95 Ea. ...ﬂﬂ':".lu':
SMALL GAS ENGINE SERVICE MANUAL | Box 1174 NLs  Torie Haute, IN 47811 | | |+ Sownwinsion R 27
& Sharp end o Fmaticaily o
336 Pages cover 24 major brands used on over 500 | PI:Flr send me my FREE color Wood- l Tough : \ pravent BECi
basic models of lawn and garden equipment. craft Collection catalog. ] * Sisinkian ) g~ =
Money-back guarantee. Send $7.85. We prepay I Print I Steal Blad Maodal ¥ Jlough stainiess
postage. Mame. 12 Lo
TECHNICAL PUBLICATIONS DIV.. Depl. PM-18 | Address Apt | a0 s Sana 8395
P.0. Bax 17001 Overland Park, KS BB21Z s | -]
In Canads conlact Lanbeock Ichasiies, Lid, Sewborough, Ontaris M1H tHS l S'Il:; 7i I
;I P [
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Unadorned
yower tools
..they do the
same job as tools

rosting up to 5 times as ‘much.

¢ skipped the chrome to save you money . . . but
¢ did not skip anything on performance. !d:tl-llllr
¢ shipped more tham [ust :hmm. we cut oul

yery costly irill that wasn't absolutely needed.
Our ftools are not exaclly flazhy, We e
e the firgt to admit il, But in arti- EESS
#5 covering test results on AMT tools,
ritten by leading publications such as
opular Science, our tools have been
raised over and over again. In spite
| their low prices, our tools are full
gle and offer full performance and

recision,
ERE'S HOW WE DO IT ... First, we don't claim owr
ols should sell for five times the {mce‘ Just that

ir tools do the same job .., with

ICY, fIH and speed .. and will last at least

he same accu-

ng. T tools cost less to make and are sold
reek. 'I'I'llgl are bona fide guality power fools wsed

rlous amateurs amd professiomals alike and

J
Nd in ratail stores would be much higher in price,

ugs no rl1||hr.'. let's be specific:
IlPHtI'I"I' .
 eliminate ever

alerial and pr
ped only where they're needed.
on and aluminum save vou a forfune.
IRECT-FROM-FACTORY SAVIMES ... You save
yndle, yat we offer a double ulrlﬂt"

ked
d5-year-0ld company with mlllmm of utlbfld cus-
and hundreds of orders pour in daily.

if

AMT tools are soundly engineered

frill and gimmick—ta minimize
uction costs. Machined parls are
Unadorned cast

1
by

ARGE YOLUME . .. Our own foundry and large mass

mﬂucllnn facilities plus large buying power
'l:u h.g cult! down

all

. Dur designs use standard hard-
mr- items wherever possible. By aviod:
ing custom-made parts we pass on tre-

V@mlmm savings to you
o If you are looking for power tocls

that perform like wnits

costing
mes our low prices, order today and

many
ou'll be one

||n closer to many hours of woodworking salisfac.

E-i-ff

OINTER-PLANER ;.2

'uunu :d]ul.t:hll tables, For planning.
its * depth. Fence adjustable
nlul dual guards. Use any mo- .
f, Precision ball bearing indus-
ial modgel, $15.05 add'l, wt. 18
5., f.o.b, factory.

precisi

" to 507

" k227, Cast iron

an

 loinls, bewels,
Steel

4985

3
"ql’p"l u"|, FHERA 1

mrsiz, pstnzrezcmcrasrrazogoaba

T 'J.‘?

—
-

T\\"ﬂ ﬂUAIIAHTE EE

13-DAY MONEY BACK GUARANTEE
Try any ol fhess power tooly amd com
pare 1 with any simdar machine af any
price. Il nei  watisfied, eeturn o for
prompl, ne gueslens asked relund Wa
pay tha relurn shipping charges

16-YR, FULL SERVICE GUARANTED

Amy part o parts af these AMT power
toole (Escepl fmoior wheoh CarcsEs A 0R8
VERf guarsiies) whieh Become (ROpedE
tiwe for any season wdhin 18R peEry
after purchase dale will be repaired or
replaced By the {sctary wilh mo cosd bo
the purchaser ather than povlage

AMERICAN MACHINE & TOOL cO.

|
|
’r

|
a3

B

= dth & Spring SL, Royersford, Pa. 19468
?Hrﬂl:nl...u.-.. Ly b 1

AR
AMER

URELULLU DO L LT

[ B* Power Saw at $39.60
Stlndard Rip Fence at 36,50
Cabinet Rip Fence at $7.50
Blli earing Sglndlu at $9.75
[0 Belt Sandor at $39.50

] Mitre Gauge lor Sander at $2.95
] Jointer Planer at $49.85

[] Ball Bearing Spindla at 315.05
MNAME

ADDRESS
CITY

e e e Y Y T T T L
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L LR R LT R T
ICAN MACHINE & TOOL CO., Dept. PMIS , Royerstord, Fa, 19468
Please send me the units checked. f"irl'nkht in full enclosed % ]

35 deposit each item enclosed, balance C.O.D, | must be fully satisfied or will r!turn
unit within 10 days for full refund, No ql.rt'stlurls asked,

[ Disc Sander Attachment at $14.50

NOTE; Take advantage of these same |ow prices

atl pur Royersford factory showroom at 4th and

Spring Sts. (9 to 4:30 weekdays. 9 to 12 Sat.).
Brand new ‘ lhcuil:

motor
developing full 1 hh 17 Ibs. (Purchased
58 lrgtp . $19.85L With any ¢ Hn
AMT machine here. 34

F“"m sllw B HIt arbor sew . . . cross.
culs, rips, mitres, culs, com-
pound angles, dadoss. cowes, moldings. Completely

assembled with ground cast iron lable,
safely guard, sphitter. mitre gauge.
Less biade, mater, Rip lence Tor
easier work alignment, 36,50 add'l.
Ball bearing model. $8.75 add’l
Takes 14 b p. molor of larger,
standard blades. attachments.

Wi 22 ks, o b, factory.

FREE OFFER,
cabinet base plams, . . .
with one pieca of 3" plywoad,

camvari
your $39.60 saw into a floor model with
o huge 27" x Il" 'I:up Takes cabinal rip
fonce, $7.50 add'|

A precision wnit. It changes
fram hosizontal to wertical in
seconds. Heswy., sander includes 4" x 38° sanding
belt. Uses V5 K.p. or larger maobod, V.pullay drive
and multi.purpote drive spindle.
Dise sander sccessory. §14.50
add'l. Mitre gauge, 52.95 add'l.

18 |bs,, f.0.b, factory, ,395“

3 WOOD LATHE -...c

wnits. Sturdy cast iren  with
Levar action tail sfech,
two-speed pulley, fits

any molar, Sel of 3 -
high Iflld 'qur::lmg :his

ely, d'|, 4"

Tack plats, $2.90 add’l. 15 Iba., f.0.b. fackery ‘245“

4" WOOD LATHE ;. ‘5o, ""s

BELT SIIIIIEII

" gwing. Same pre-
and spesd 31 340
tubuler  steel bed.

575 units. Tubular steel bed rails, screw action fail
stock, 3-speed pulley. Use any molor. 3 high speed
turning chisels, §7.80

g gt add’l, 4" fl:l plate,

$2.90 add'l, lbs.

f.0.b. factory. §
Sof of B turning chisels 320,90 54““

DELUXE BALL BEARING 4° WOOD LATHE. ..

127 swing, similar o 4" model with hllrl-_r diaty. double
shielded, lubricaled-for-lifa ball baarings. 3 high wpead

turning chisals, $7.80 add’l. 4" face plate,
$2.90 add'l. 30 Ibs.. fo.b. factory. ’EEM
Makes beads, coves,

WOOD SHAPER KIT 725, 53" 55e:

and-groove |oints, efc. Accurate cuts at high speeds.
Sealed greased-for-lile ball bearings.

Less wood. Takes L4 h.p. motor or lar

standard cutters. O t-nnar hold

own assembly, $4.50 add’l. Ibs.,

f.0b. factory sz ﬂﬂﬂ
BUY DIRECT

WSEF THIS HANDF
QROFR COWFON
N

G.E. Motor (7] $34.B0 (with other item)
- [ %39.85 1pumhauuﬂ‘ separately)
[0 Wood Shaper Kit at $29.90
|.'—| Opt. Hold Down Assembly at $4.50
Swing 3' Lathe at $24.90
2 Swing 4' Lathe at $54.00
| Deluke Ball Bearing 4' Lathe at $66.00
il Flu Plate $2.9 | any lathe

AT RN LT LR RN R R LR R IR AR RRE I LT

[0 Turning Chisels $7.80 | above
L1 Set of § Turning Chisels $20.90
_STATE..

Chances are...

YOU HAVE
SKILLS

OTHERS WILL

PAY FOR!

If you like working with
your '1-!‘1{‘5 you've Qot a
"ea start in the profit-padked
1 Held -’.| turniture uphoisiary and relinighing
\' Wa show you how bo turn your spare lime and
skilts into cash, Complets “Learn by doing™ upholsiery
program gels many making money within weeks! Be your
own boss. Enjoy new linancial freedom, iletime income,
Nexible work hours—without leaving home! Send for free
Bookiel. No salosman will call, Write: Modern Uiphalstery
Inlll1uto 412 8. LL on St., Deplamy, Santa Ana, CA B2T01
e e S — — 1

r HIIE“ UPHOLSTERY INSTITUTE
I 412 8 Lyon 5t Dept. AW Santa Ana. CA 82701 I

I Hame Age I
I Address l
City. Siate Zip

PRECISION TIRE
GAUGES
Industrial quality tire
gauges thal are de-
signed for years of ser-
vice. Three maodals
available. Modal 2001
0-60 Lb. short chuck
§15.95

Madai 2002: D-200 Ib
for . Motor Homes and
Trucks with dual whesls
or air shocks 518.95

Model 2003 Dual
gaupge with quick dis-
connect. 0-15 Ib. and
0-200 Ib. §29.95
Please add $1.50 ea.
for shipping (Caill. re-
sidents add 6% sales
tax. )

REED MACHINE
TOOL CO.
P.0. Box 143
Tree, Ca 95688

LT

LIMITED SUPPLY OF
PILOT’S GLASSES
AVAILABLE NOW AT
REDUCED PRICES!

Glasses ar now
availabie o the

Handerattod. these glazses lealure hardened matal
ramaes {in your choica o gold o0 sibver ). bmpact-resisiant,
polished glass lensaes, And selective ray-screening
capabilises (& musl lor plots. greal lof you )

Your satislacion m guaranesed. If you don thnd thal your
naw Flighl Glasses ae warth mare an $0 85, simply mail
ham back witha 10 days. Your monay will ba returred

Tes ordier, send check of money order (inchude 5100 for
gnsla and hangling) 10 Precison Optics, Dept O,

g:uum Allgnta, GA. 30324 (Ploase lp'cﬁ;
silver trames. | SPECIAL Ordar now and gt TWO
only $18 plus one dellar handing charge

A LIMITED OFFER FROM PRECISION OPTICS

HEARING AIDS

SAVE $200
All-in-the-Ear Aid will help
ou hear and understand!
ry 30 days before you hujr!
No salesman. Free CIIIIO?
RHODES, Dept. 132-E Brookport. ILL 62910

s

-




B340 AUDE 100 T4.76 w mg LODLS awe
BTG AUD POK 73 TH cossry all modeh b i LAY ]
G016 ALISTIM AMERICA &6-7 | cowers @ models s
OEdh AUSTIH HEALEY 10804 reprwt of tsctary manual . FITE
O@43 ALSTIN HEALEY | 0006, 1000 S6-60 ab moteh s
OS2 ALISTIN WRARINA 7175 sedme and G models ... $9.9%
C376 BARRACUDA L 'CUIDA 6577 o 6 L VA modely L
0403 BLAZER, CHEV 5577 for ol 2 & 4 whi o madis §1 a8
LCOT BMW 1600 8671 cowers 8l madely s
|COH BMW 1300 647 cowers 8l medel Wi
1042 BMW 3000, 2007 64 76 cowers 51 mos e C& C5 TN 1095
GH0H BMW 330 7577 for wil madels e 316 e
G760 BMW 2500, 2800, 1.0 =1 meds inc Bevana & C5 p L L]
03TH BOBCAT, MERCURY covers sl medely thry T6 LTS
304 BRONCO, FORD 6677 all 7 & 4 bl dres mofes 795
0001 CADILLAC b | B3 Istiery thisy marysl yEIF $10.98
0727 CADILLAL 68-74 sl models excpl E) Dorsdo $9.95
BEFD CADILLAL | 976 faciery shop marusl FlAes
BETH CAMARD E7-TH covers 4l & & VA modsly RS
9457 CAPHI IO-76 for a4 2000, 2600, FHOO mdly .. S
1]-1?9 MLLENEIIIJ-?IMNEWHM: - .-t
3] CHARGER &7-70 for all mades ing 500 & BT 6B
IEIEWJ‘] T4 covers ol models. AN
LE B4-77 i Momta Carto, £I Camng BEAS

DEXA CHEVETTE 76- TR cowers al madely SE¥E
L0y CHEVROLET 12 54 e & werace sl modely . ¥a00
CET0 CHEVROLET 6E-TT for ab full sam madely WS
BLET CHEVY Il 6277 covers il & & VH mosels ., s
LOG0 CHEVY LUV 7277 cowirs ol models i pi L
200 CHEVY PICH-UPS 70-7H o modes 1o 3/4 1on 79
BI0] CHEVY MANS &7-TH &l modeis and GME vanm 7.9
7577 hpuLw ;ﬂ‘pﬂf T

G588 CITROEM 00, 05 67-73 or o mai 18, 20,21 9
B339 Sl repnird of Maciory wanice marsl 1998
264 COLY, DODGE 7177 oovers all modeiy R
§437 COMET B0-55 covirn 88 models S5
211 COMET 70-77 cowers 2l modely $E5.9%
B217 CORONET, DODGE 7175 cowwrs a1l medeis §E5%
LLET CORTINA 82.68 for all modeis me Lotus & GT -l
L1 I8 CORTINA 67-68 for ab mode ing Lalus jLr
47T CORVAIR BO-59 covers ofl models -l
Q47H CORVETTE 57-64 covers all modshy 7.9
BaZa CONVETTE &5:71 covers all model .. .
G481 CORVETTE 72-76 a0l 327, 350 427, 458 modely -t
1756 PLYMOUTH 70-73 s covrs Avengsr - 19.99
B1BE DART L DEMOM 58 74 coeers ol models .. ... 4 5%
8065 DATSUN B10, 1200 6876 covers sl models . SEFE
1776 DATSUN 240Z/260F T0-74 coeers 8l frediuty 5858
127 DATSUN 2 ZROT T5-17 cowniis oIl Fodeh 495
1551 DATSUN §10 0873 covers ol ain & wagon mds .
G503 DATSUN 610 68.-T6 covers &l modeh - 1893
CR3S OATSUN 710 73.77 cowers ol models - A
G4T? DATSLM 7178 mcludey FIO, zmumm 1745
1258 DATSUN 31§ |800/3000 SFL & SRL modsts 1
07 DATSUN PICI-UP 68-77 abl 520, 620, L1 Husler maly pix ]
OE71 DODOGE 72-77 for abl Monacs & Pelars modety ; 1695
BX00 DOOGE RAMCHABGER 74-75 covers #l medels 7.9
B%64 DODGE PICK-UP 65 7% arvs/ mssntsin o 2 whi deve §750
BET] DODGE MCR-AUP 6575 serece/ martam s & whi dene §7.58
BF03 DDDGE VANS §7-77 all 100, 200, 300 mdi & Fiym 5758

BI92 DUSTER 70-T6 for sl models inc. Scamp
BI18% FAIRLAME &7.70 covery all modeis ...
S22 FALCOM 6063 cowers | models .

GET4 FALCON, FORD 6 £4.70 covers a1 5oyl models
CB0 FALCON, FORD VA £5.7 1 oovers ab V8 modeh
GTTE FIAT 124 6777 8l nc sddn sin wign, TC, spel

T125 AUTO AR COMDITRONING. . werece & repae al
&T26 TRANSISTOR IGNITION SYSTEMS covers them al
#6272 HOW TO TUNE TOUR CAR good for 8l cars
EHSS GM DAKGMOSIS MANUAL for §1 GM-tudt cars
17| BASIC KUTO REPMUR BIANLUAL 8 ment for any oo
LT07 BASIC BODYWORK & PAINTING

L71] BASIC CARBURETORS & FUEL SYSTEMS
SUSPENSSONS, BRAKES

B350 BRAKE SERVICE GUIDE lor repaineg # yge & makes

G411 HOULEY cartd, o1 3 B & bl tone B ritasid
ROCHESTER carts, al inc &MY Guadramt

SOLEX CARBURETORS ui | & 7 barrel cownsra®

9666

B354 SU CARBURETORS terw & retuid abl 1o 1976
G473 STROMBERG CO CARBS fuse/mtudd 3 1o 1978 _
0734 WEBER DCOE cwirhiul masusl

5
1071 CREATIVE CUSTDMIDING how lo S0 ke &
B45] PRACTICAL ENGIME SWAPPING Bow ' do i

.EE

Know your car inside and out.

Know how to fix it... o tune it... 10 service it.. .10
keep it running right. The TOTAL SERVICE MAN-
UAL for your car will show you how to do everything
from a minor adjustment 10 & major repair.

TOTAL SERVICE MANUALS are digests of official

TOTAL SERVICE MANUALS

TI1E FIAT 124 SPORT 6875 jor coupe & apsder mals
G40 FIAT 128 &9.77 for bl modin inc 5 & BBy .ooororineren. BEE

BTaY AT 131 7577 cowers ol Mirahon models .98
1200 mtmurlu-nmwlnpd-rrrm — T
0195 FAT X179 T3.77 S—
1073 NESTA, FORD covery ol motiely. ... ... ... B L]
0675 FINEERD cowers. ol madeli—&7T.74 - i85
|Lium5}5?ﬂﬁﬁmnm&m1m 995
O&T2 FORD 68 7T mc Gataes, LTD, Cuslom, XL & =gns 5
9345 FORD COURSER 72-77 covers all modess wmpscted .. 3895
B205 FORD MCK-AUPS T0-TH for sl modsiy to 1/4 ton . 7.9%
B304 FORD VAMS 6677 Econnira, | 00 200, 300 mdt ... §7.98
G 56 GRANADA, FORD 7577 oo ] modi $6.95
asrrmmlwnn:musivlnmm.... 055
N—H MH!H.MI—-IIM 19958
mm. 19.5%
H.'H m?}?hwllm —— | T
G559 mnm 15TH factory shop manus §15.9%
B06 INTERWATIONAL SOOUT 67.73 8O0, A, 8. 0 mds. . -u“
ESES INTERHATIONAL 62.75 tune & mawsban ol mds 9%
L2307 MAGLUAR XKL, 140, 150 486 st M T HA 19,95
O AARGUAR 55-5% w87 mais 24 34, 38, 740, 340 19,55
1763 AMGUAR E-TYPE 6072 for ol B.cyf models . §159%
R T T B —— 1995
GH0G MGLUAR KJE 6B.77 oovers sl madels 5958
617 MOUAR XJL2 7277 lor ol medels nc Oumier ... J95
P20 ANVELIN & AMX EB.71 covers gl mads inc 55T pre
769 BOEP 50-65 tor 4 B 6 oyl abion wagen & pickup $1a.9%
P07 JEEP &6-74 z Commandg ... 7.
S80S MEP WAGOMEER Jueney win 30 ok e Blaes
Gi0E AP UNIVIRSAL CLEA reprni lactory mareal .. B8
0500 BEEP 53-76 for 9 0C).3, CHS ClE models .. 39S
E855 MEP FCLS0, 170 covers all fronl cab madely §14.5%
BTI% MEMSEN-HEALEY 31955

ET1% LANDEBOVER 1, 2 4861 dor all modely $5.9%

1258 LAMDROVER 50-76 covers. 2, 74, 1 gins & deesel models 1595
Hﬂ- LINCOLN 5§5-70 coreery st modein piEY
ST73 LINCOLN 71-TT sl modebs ng Verumbes Lt
£150 MATADOR, AMC 7174 covers ab 6 & V& model 695
Al MAVERICE 69-7] & opl I?Dm:"!ﬂwﬂlﬂl
EF1| MAVERICK F2-77 covers o 1695
n:mmmmmnmm&mm LT
ONF] MAZDS BI-3, 100 P0-T4 covers 8l modely pL ]
FCHAUP T2.75 61600 L rotary sag. mals, §7.9%
G507 MAZDW BOR, BLE 72.7% covers all FLE ]
Q5T MAZDA 1500, 1800 B7.T4 covers sl madels L]
1005 MERCEDES BENE 190 %568, H, C & 200 models fL k]
1027 MERCEDES-BEMTE 767, 1905, 1902, 3004, 600 F Lt ]
IT4E MERCEDES-BENZ 220 %9-65 cowers o mas . 19
SLE) MERCIDES-BENE 220 &8.72 mds secep? Dessl RS
1Td7 MERCEDES-BEMT 230 6368 inc. 2305 & 5L b
748 MERCE BU0 ELGH cowern 81 models L
G684 MERCEDES-BENZ 750 £9.T2 mowery ol models TR
S4RA% MERCEDESBEMT FBO £8-77 cowirs ol models BLL
Q416 MERCEDES-BENE W8 2R0. 300, 350 450 miy j L]
B415 WERCEDES-BENT 5H.76 tuneup s inc 2400 SRES
1145 MERCURY 5570 covers a9 madels fLT]
WT73 MERDURY 71.77 tor all mociss e s
1105 WG TA, TR, TC, TD, TF 36.55 yaes
OA5E WG MIDGET 58-77 conars all moces s
1106 WGOA 55-62 covers i morsty 1958
1720 WGB, MGBGT £7.77 ol roassher & ooupe modely S
BI%E MGC repnet of bictory mans §19.95
Q91T MWINI 55.T5 cowrs all modely ng M Cooper 85
BENE WORARCH, MERCUEY 75-77 jor ol models SE.55
1104 WORGAN 36-TT cotin ol 4.25] maneh 956

QHTE MLISTANG 6 6572 cowers 200 & 250 ﬂiﬂﬂ

0475 MLSTANG VB £5.77 cowers ol madehs

H272 MUISTAMNG N T8-76 covent il mordely

RLET mi.ﬁ'l T covnts all & & VB models

TLOT OLDS CUTLASS 1O-TT cowers ol e 447 smodety
raateh—55-T4

{67E OLDSMOBILE covers wi

lnacied wis ites! adedrs & dwagd
[<LE ] mﬂﬂmMMrMﬂMmﬂd -
T128 DESEL, Hew to conwert your car, wan, peckug o
1017 AUTCMOBILE EHGINE REBUILDING

QL5% AUTO RESTORATEON GUIDE txggedt ever published . §14.
RESTORATION ussful for ol s _ M

LUE GLUDE Lates) mirion $6.95
BE74 BYPASS EMISS0N CONTROLS 71-77 GM cars e BHES
1743 CHEWY, RACING THE SMALL BLOCK .. . super perfomance 35.95
B ENGINE hoss to tresid 3595
B12% CHEVY SHALL BLOCK, how 1o rebuld 34,55
Qa0s CHEVY SMALL BLOCK, Heow 15 Bislind . 495
a0z mmmﬂmﬂ?zmm:ﬂ. s . ]
BIZ3 CORVETTE PERFORMAMNCE lunig, racng. Wat, mom §9.595
1064 CORVAIR EMGINES. Hom (o hatred 15.00
0735 SUPERPOWER - furbo & supercharprg, fuel syin 55.95
8410 Io sedect & inatal §4.95
SLAT DESIGH & TUMING COMPETITION ENGINES §14.9%
Baz2 i MuTeSamaEral 695
B4E] BUILDING A RVGE CAR pecture by pechure i $5.95
441 HOW TO WAKE YOUR CAR HAMDLE et Trich §4.55%
AESE ARCOOLED EWGINES MANUAL a1 | & 2oyl ower 15 oo $7.9%
G419 SMALL ENGINE SERVICE MANUAL a1 Iﬁdu-h-l!td §7.98
BOED LAWMMODWER usrvce & o 8l populsr makes .95

(455 SNOWMOBILE MAWUAL 70 makes, 300 mds they (975 . 57,95

GE07 HEAVY “Mm,mmnﬂ,m $15.00
G135 MOPED & BEPAIR 54 makes & modets $6.9%
(557 CHAIN SAW SERVICE MANLAL for fop 34 makes 798
HOOE WASHING MACHINES f aF sk & midet 4.5%
B77E SDLAR HEATING L COOLING ke to get 4 Irid pTR
D4%HS PRICE GUIDE, MEW CARS \alew ed. inc desler costy $1%6

factory workshop manuals, Each one is carefully re-
written for use by the do-it-yourself car owner, Clear
and easy to follow, yet complete and detailed enough
even for professional use. You el all the important
information plus hundreds of the best pictures, dia-
grams, and specifications.

SAT'SFACTION GUARANTEED OR YOUR MOMEY BACK

OO0R CLOSMOBILE 7377 faciory man . e year
F509 O, ODGE |97H lactary manal |

LT24 OPEL KADETT £2.73 1000, § 1200 el
L FS2 OPL KADLTT £7.73, | 500, U‘W LR by
QHSG OPEL 1800 WATDHLD-HNMM
273 OPEL 7577 covers all model mporied

W5E% OPEL GT 48-73 covers all 1900 modely
AT PEUGEDT 104 cowery ol mocely—710-T1
1546 MIUGEDT 404 £0-75 covers ol modely. ..

ORTE PEUGEDT 504 BH.74 inchudes dusel modeiy 5754
Fiia PUGEDT S04 68-76 ior ol puaciee medeh W
OMRZ PWNTD T0-73 cowers ol i .
GARY MNTO 7477 covers il & & W& mooels
QR7A PLYMOUTH 7276 Fory, VP Qran, Soburban mdls .. ... "
O&TE PONTIAC 5574 all inc Cating, Brvile, Wnium 74
IMIB- mmmuuumm{mum L L. ]
356 5765 covers A, B & C moSei - 395
!!Il- mm:-u LS ——— | ] ]
9.9

2173 -u-mm T4-TT inchuses M. i.lll'li.C-lM-'l -
1500 PORSCHE 412 6589 win | 482 Il‘il RENCR— T ]
7123 PORSCHE 91474 10-75 slso 91476 sepossais s

95
0¥l PORSCHE 934 T6-717 !tl!
B0H RAMCHARGER, TRARLDUSTER 74.7% ab modeh 1795
BES0 REREL 6710 cowers o 6 & VB models .. 1655
0372 RERAULT § 7277 hor @l models inc Le Car .. SRS
1274 REMAKULT B, 10 62.72 covers ol models irc 1100 Y895
G645 RENAULT 18, 17 ab TL, TS modeh—78-76 .. §9.98
0398 & SATELLITE 6873 & madely S
LIZ9 ROVER 2000 £3-7%5 for all modei inc 7700 s
GAH SAAR 95, B6 64 T5 covers sl Vi modeiy LY
1759 BAAR 99 69-7 | covery ol maodely .- ¥9.58
BS27 SAAB 99 7376 for all moets e EME s
BAA0 SAAR BT 18 covers ol mooas in: Sonnsl ChEess
1058 SPRITE 5A.71 covars ok M |, 2, 3 & & models L]

SUBARU 70-77 corvari PRI
0853 SUNBIAM ALPINE 5556 W], 2, 3, 4 & Rogper . §098

il LY reprni of heciory ahogp massl
0&f% TEMPEST, GTO, LE MANE G8-71 sl modsh
arn TR-TT ooy ol rdety

Ol 3
B50 TRIUMPH TRT 75.77

BLH2 WALIANT 68-76 ol mdils mnc Scame,
(6T VEGH 7273 @ |40 CID & OT 140
D&B4 VEGA 74.77 covers all modeky

1727 VOLNSWAGEW BEETLE S4-567 for ak prclhy inc WG T
B456 VOLKSWAGEW BEETLE 6871 af moa g KRG . 898
7301 VOLKSWAGEN BELTLE 7277 sl mals inc K.G . 1798
BU1Q VOLKSWAGEN RABSIT 7475 il il 11455

BESS VOLKSWAGEM SCIRDCCO 74-77

G716 VOLKSWAGEM BUS 54.70 for s models . ¥a.98
115 VOLKSWAGEM BUS 7176 b al medels L HALES
0837 VOLKSWAGEM TTPE-J 67.73 sousrehack, lasthack FE T
G635 VOUNSWAGEM 411 68-7F covars all £, L LE mdbs . 1095
ATTE VOLKSWAGEM 412 T1.73 covers all moces L §aes
araz DASHER 74.75 covers al models | Fia98
B444 VOLVO PIROO 6073 o madels e £ K ES 9,95

61-70 #l vl e 123, 12367, 130
1754 VOLWD 142, 144, 14% BE.74 for al modes nc 5 & |

HS4E WOLWD 120 4
jik

B517 YOLWO 184 $8-7% sl sodeis ne fusl ingcion A
18

)

AP WOLWD 240, 344, 245 P5-TH for a8 inc fusl iy
BILL WOLWD 264, 265 T5-TH ter all ing fusl inecion

181 Glen

CARBOOKS, INC.

Sea Ch

. MHame [RET)
E
I Address .
B ciy [
| . Tig [ ]
B enciose tut gyt phone orders (5161 67680430
Chirgd lunulﬂlllulimll-i-l-lml
I 0 Arifiean Exprass 0 Vias O Masisrchanga I
Card
numbr [ |
= BOOK NO. QY [PRICEEACH | TotaL
i 3 $ 1
5 5 .
i i
1 s Is i
B PLEASE PRINT postage/handling [3 2 /00
[ HAME AND ADDRESS
TOTAL d
(e e 1 0 5 1 0 01 1 7 ]| - .-
JANLIARY 1977 1R3
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W, Elegance

Cherry Kil (§92 50)

in nKi!

Walnul K&t (§9%00) Everything fof Clock Builders

# B8 Clock Kits
+ 230 Movemenis

# 159 Music Box Mvits.

« Brass Hardware

* 200 Dials, 150 Hands » Moldings & Trim

Send $1.00 lor 100-p
(Coming soon, sleek 45

e Clock Catalog
I"Pu'ianna Ragulator)

CRAFT PRODUCTS COMPANY
Dept. 01, St. Charles, IL 60174

THE DOLL HOUSE

CATALOG from the

company with 38 years experience!

* B House & Room Patterns

* Furniture Kils

* Bullding Accessories

# Brass Hardware

& Wiring Kits & Lamps

* Wood House & Am Kits
* Cpramic Bathroom Sets

* Augs, Carpet, Fabric

# 20 Wallpaper Patterns
¢ 1500 Miniature Accessories

Sand $1.00 Today for Doll House Catalog

CRAFT PRODUCTS COMPANY
Dept. 89, St. Charles, IL 60174

164 POPULAR MECHANICS
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—perform a service
everyone needs
—work part time
or full time”

Francis von Schrader
Presikdent

p—
UPHOLSTERY DETERGER

This is no ordinary business opportunity. It

CARPET DETERGER

| offers youan income you may have thought

impossible—abusiness thatkeaps growing.
With Von Schrader Machines you provide a
service everyone neads—cleaning of car-
pet or upholstery or walls. Every home and
building are potential customers, The
equipment you use is the finest: (1) Von
Schrader Carpet Daeterger gives deep-level
cleaning to carpet; (2} Von Schrader Up-
holstery Deterger cleans fabrics beauti-
fully; (3) Von Schrader Wall Deterger (not
shownabove) cleans walls much faster than
by hand, Start with just one machine, if you
wish. Then, as your business grows, you
may want to add the other two and thus of-
far a complete cleaning service, You own
your equipment—no fees, royalties, con-
tracts. You keep all you earn. Work full time

| or part time. Your investment? It's so small

you'll find it hard to believe. What's more,

we help you every step of the way, just as

we've halped thousands of other Von

gchradar Associates to financial indepen-
ence.

Free Booklel and Record
give you full information

Get the facts about your
future in on-location clean-
ing. See how wall Von

Schrader Machines, | Mo salesman will call.)

—
E?

1
i
L

“You can have /[ Logspiitter ’
a happier life $449
—excellent income ||| racrony
DIRECT

COMPLETE AND FULLY ASSEMBLED
17.000 Lb, force, fast cycle, rugged design
splits tough logs aasily, sell-contained,
Send for free information on our full lne.
THRUST MANUFACTURING, INC. DEPT. 901
6801 5. Yosemite, Englewood, CO 80110
\ 303-770-3163 y

New bargains
on old movies.

Chuckle at Chaplin in “Easy Street”, laugh at
Laurel and Hardy in “Big Business™ or tour a
Zeppelin (and see its destruction] in “The
Hindenburg'' Any or all three for half-price
during our current sale. Terrific films and
bargains at no risk: If after receiving any item
you are not satisfied. returmn it to us within 10
days. We'll allow you full credit on some other
purchase or give you a lull refund. $1.00 brings
details plus film catalog or video catalog alone.

Write: Bleckhawk Films,
Dapt. 4707, Davenport, lowa 52808,

Mew UMNIMAT-3 A Complele 5in-1 Minlatere
Machine Shop. World Famous Unimat the pre-
cision lathe that converts fo wertical mill, drill
press, surface grinder and polisher. Over
100,000 in use by R & D labs, inventors, hobbyists
and precision machinists. Reg. $349.00 add 55.00
for shipping.

1500-A3 Wew Unimat 3 ............ . RS

Send .50 for Complete Unimat & Accessory Catalog.

SILYO (BRANMD MAME) TOOL CATALOG

THOUSANDS OF EXCITING TOOL WALUES:
Stanley, Wen, Speedy-Sprayers, Milwaykes, Rock-
well, Dremel, Skil, Micholson, Disston, Millers
Falls, Helios, Weailsaw, Plumb, Kennedy, Huot,

Ridgid, Crescent, Vise-Grip, Audel Books, Unimat,
Wiss, Channel-lock, General, Pony Clamps and
many MNatlonally Advertised brands of teols and
supplies. We ship Coast to Coast at prices hard
to beat. Send $1.00 for our big SILVD TOOL
CATALDG today.

SILVO HARDWARE CO.

107 Walnut St, Dept. PMS-1 Phila., Pz, 19108
= - -

TRANSFORM YOUR VW
mro A UNIQUE-PICK UP

® One weskend home inginlfatson using haend ook,
® Mo torch cutiing, waelding or mechanical changes.
® Kit includes molded body parts & all nesded hardwere.

Sernd X1 For informadion & cofer brociuee
E% far pngtrectanns & pemalaien

DEPT. 43 312 EAST 17TH
DOIMUS kansas ciTY, MO. 64108




ENTIRE BYSTEM

CONTAINE:

= 2% d ratched ball

= 1 differen langlh shafts

* 7" hoavy duly bisde

® 10 bits incleding: Phillips,
Cabinet, Fraarsan, Allan
POZIDRIV™, Chich head

® Magnatic chuck, nivensl
|oint & C-ring adapias

* Socket adapiors (14", &)

® 11 Sotksis

® Tarque handle

® 4 Slorege wnity

.IHI

FOR DIFFICULT NUTS, BOLTS & SCREWS

ONLY EASYDRIVER? THE ORIGINAL RATCHET
TOOL SYSTEM, DOUBLES YOUR TURNING
POWER. JUST HALF THE EFFORT! Ratchets inside
the head allow you to tighten or loosen nearly
impossible nuts, bolts and screws without straining.
The unique ratchet
ballshaped head provides easy grip and continuous
turning action. No blisters, no cramps—especially
doing repatitive work.

THE EASYDRIVER SYSTEM has over 40 differant
parts. Transform the Easydriver screwdriver into a
nutdriver, or attach various length shafts and
ditferent bits for a complately flexible system. Each
accessory is available separately so you can design
your own EASYDRIVER kit. Or get any one of a
dozen kits.

—
' Incluge card nos., ek, dale and sign,

design of the patented

PLLIS MINI SYSTEM ‘ ‘ : J Frﬂl!'l “-“ fo “5.”
* 19" d. ratchet bail P
* 3 Cabinef ahafta \‘ h‘. l E J 4 1"‘ & 49 pisces i Sysiem
* Phillips shaf bt ﬁ'# J-? - ® 1 yr guarantes on G.E Lexan™ bail
* Mutdriver sdnplor \ 4 ‘rd’g-a" ® U5 paten) #3 7432 THT
* B sochabs [%") -..__:l‘_\_‘\.‘ L 'i' o2® Nationally advenissd = sean on TV
* Storags unit 1-"'_1---... . m » Satmisction Guarantesd
Raady lor =
GIH:{NHH r N BN B E 30 DAY NO-RISK TRIAL IS BN S e
O Send FREE information on complete EASYDRIVER systama
$15.85 I O Get me started with ___ Homa & Auto kitis) @ $15 85 sach

enciesed. Ifchafgadio _ Am Ex. __VISA _MC,

HOME AND AUTO TOOL KIT NAME (print) — —

Gt slarted with our most popular kit ADDRESS = —
Compisle with ratchet ball, 7~ long ciTY -
blade. 58/18" all-purpose drive shatt,

¥ Phillps bil, %" and 3/18" cabinai STATE Zip —

tip bia W° and W sockel adaplon,
plus storage cana

While Products, Ine
Dopt, P10. Londonderry, VI 08148

Easy to buid out of scrapwood, Looks afiractive and can
Barve & purpose. With the same pattern you can buld,
over lour iems such as & mailbox, a , plan

Victor Lopes
P.0. Box 307, Croydon, PA 10029

MAKE SAUSAGE
WHY NOT?

GREAT SAUSAGE RECIPES AND MEAT CURING an |-
lstrated ZE7 page book wrinen by a ssusage maker lor home
use, ovar 100 recpees. FREE supply catalog has book price,
#quipmenl, cures, cadings oic. Wrie B Kutas Co Dept | 1067
Grant, Bubalo, NY 14207

ELECTRONICS SURPLUS

ELECTRAONIC BARGAINE CLOBEOUTS LIOUSDATIONS, FACTORY
BURPLUSY Faris, Equinmeni, Srres. Induvis Telsphans, Compsisr
Ldutationsl, Loimne. Bisecal AMATING WALUEE' FASCINATING
ITEME UMAWAILABLE PN BTORES ANYWHERE® LUNUSUAL CATA
LOG FRED WRITE TORAYS |

E T CIOJRE -\

ELECTRONICE, Dapt. 018, .
Morth Country Shapping Center, Plattburgh, N Y 12601

il.:; r]';lt J’G Iﬂ,w
1+ wicx PATTERNS

For an interasting and profitable kobby,
make and sell Jig Saw Toys, Bird Houses,
Fasders, Action Windmills , Letiers,
Lown Ornamenis, Skelves, Purziss, Ete.
100 FULL SIZE JIG SAW PATTERNS
nmi.‘:r EDU post paid Il class mall

. DEBIGN GROUPYS AROEA L
S PO, BOX 1082

AT i i i

What is the mast exciting mmlclﬂlﬂll'ﬂ of since dis-

he differance s and girla? How abowt
, &l new - PROVEN mathod of turning imsentions
. Lvarn this sasy inchnique & you will naves mgmin
aiifle for mrypthing leas than TOTAL succass! Write:

INVENTION
810 E. El Camina
- Box BM-A, Sants Marls, Ca. 53458
8 o our Spacial Report: Those "Far Easi, Asia
erm i A?:EMMI ll'uyclllm?.u . &

ORIGINAL
WW.II

HELMET AR

[HOT & AEPLICA) ALUARARTEE

COLLECTORS| 32 PG. COLOR CATALOGS1.00
W, I Madala,  Ciwil War Hals, Flags sic. 100°s of items
faion B UNIQUE IMPORTS, INC. Dopt. pa-g10

A1 FIANELIN BTREET, ALEXAWDRI A, VIRGIMIA 33314

RTABLE RIC POWER
Build your own 110-Velt Electric
Fiant from used parts. Will opar-
e lights, power lools, heating
unita, brush-lype leci. malors,
plus charge les and arc
wald, | for boats, campers
and poriabls shops. Plany §9%%
chock or M.O.  CHAPALA CO.
1020 E. Irvins, Dept M Tustin, Calil. 52880

: . Mg
ATTERNS * Wosum, lhsse, 61801
110 VOLT A.C. GENERATORS
Al r tools, Ower 13,000 im service, This |
our pg!-h ru'n': Gu-rrlﬂ"d B mnlr?:_ :1.:9_;;
B0 cycles, 3000 watts WL 27 poends, S'xl0”
Fanbelt drivan from car or pickup. atas T.V

Postpaid while lungf.rt lasts,

Our  X1200-watt “im:
grator needs no battery. Special price—$136.00

Postpaig.
Yirdea Perma-Bilt, Box 7180 PM,
W21 Mays, Amarille, Texes 79109

MOTOR OIL TESTER °

DO YOU REALLY KNOW WHEN
TO CHANGE YOUR OILT
#5100 Posiage & Handling
s4§! Calilornia Redenty scd 8% Tax

OIL RESEARCH ASSOCIATES
ATLANTIC MICHFEELD ML ATA BOK THO34 LA, EA BO0T1

ALL NEW
M0 TEST KIT

ERee! INFO: TITLES,

LISTS BODOK '
| bt BONUS
Tuder Pubdlications ITITLES INCLUDE
FF@1 B TuUoOos a@ ey FIRANDINS CHOEEYE
ANCHORADE ALANN& . s
Ty
‘TRaveL TR L e

LEARH MATHOMALLY ACCEPTED
Folice Acadeny Troineg
Pracaduies

Acodeery Trowmed lnarruchon
Wl hasind Yoo o0 Adwoncemant

Bard 354 fov snioematan on irasning materis offersd
by e inesitute Receive FREE Qi wilm pour ingusny

—————— - O AND -Al.------h——1

Amarioan natnuts of
F.0. Ban BOASS, Mivarside, CA BI81T

I

I

I Flasss samd ra—— i

I
]

Harss [Pasne Frard|

TOUR

- BUILD 3% POWER TOOLS

METAL PARTS KITS AT LOW
FACTORY DISCOUNT PRICES FOR:
BAMD SAw

KITS FROM
$32.99 TD $119.99
Featured In Workbeneh, Popular RBelence, Mechanlz Nius-
tratecl. Mo machining, no welding, B.yesr full sarvics
gunrantes. Hiep-by-step plans, photon, full-scale patterns

sl how, Hemdl BLO0 esch (postpald) stating tool plans
wanted, Catalog Inclided. Or send B0¢ for Catals

GILLIOM MFG., INC.; Dept. PM-1, St. Charies, Ma, 63301

)

PORTABLE STEAM CLEANER

Steam in B0 sscords
CLEAN:
Engines, Alr Flllers, Lawn mowers,
3 year guarantee on fire box, colls,
Uses liguld scap, propane fired.
Wisloht 120 tbs, Auxiliary pump re.
quired on low waler pressure,

WEDCO MFG. INC., Dept. M-8
Booil Lans-Bax D, Jasksan, Wi, BIG0L

UNIQUE SPORTS CAR KIT
for VIV, :.:w Eauy to Build...

JLorm o .. aser

il
BEP e e B g PR §13phoioe.
-

BUMPER v
PRINTING DE

. F, PORTABLE —

any wessact o wegtts  BUMPER—MAGIC

PO BOX 22781 (G)

Siwo FoR P REE DETAILY  TAMPA, FLA, 338323

Tune your Guitar

llke & professional! This mew Inveatien Is ldeal for every
puitarisi—beginner or ascomplished musiclan, Six presi-
slon-tuned reads maks sxaet funipng, & smap. Just elamp
ihis gadget ante your gultar, tham Jjutl the itrings. When
@kt piteh |§ reached, the eorresponding reed vibrates.
s simple s thatl Ideal for bamds or eombes, Tunes
all Inslruménts fo exnelly smme piteh, Gift bomed, Onmly

us §1 shipping am

PR TR i e Ll Al [



FREeame === =

The NSCC dealer who cleaned
the exterior of this brick
building averaged

Fevar agan weih TRACTION AIDSH A new sabety and
smergancy dence that really worka? 30160 thick by 1°
wicle sheed, lasis forever. Graal Git. HURRY, befone the
naxi biiezsrd® §17 B5/pair ppd. Money-back guaranies. 2
r product guaranies, O request free brochure
lers-Fund Aaisers-Inguare. Bewane of imdatspns®
Accepl only the origingl patented “TRACTION AIDS .
Sand check o moniy order to. SIX WHEEL DRIVE
Dapt PM-3 71 Moraine 5t Jamaica Plan, Ma 02130
L _ ¢ & & & &% § § § §% &N % _J§ 1 _§ ]

RICKA DUO-WHEEL
CONVERSION KIT

*|ncreasa *Groater
tire capacity opearating safaty

sLonger tire life

Another NSCC dealer cleaned
this house and averaged

87

PER
HOUR

78" e

New NSCC dealers have earned as much as $42,000 net in
the first year of operation. THEY'RE CLEANING UP. . .

YOU CAN "CLEAN-UP; TOO
AS A NATIONAL SURFACE CLEANING DEALER

Wrile RICKA MFG.,
DEPT. RPM-1

Pegquot Lakes, MN 58472
for Hustraied Brochure

Y |
VISA
il :

What's the most You've Earned per Hour? l
|

Your area is @ "Gold Mina™ Call or write st once for complete information.
The prafiis in this new service business are fantashc L L T — -—
A proven dealer. John H “prossed ower 31000 a Paa-1
week in s first month © Another, Richard V. made ; Wrile o0 calt Mo Dawidl & Shavigan (18] sa2arsr _ |
Nt oSt e n e, T N MATOME SUMACE CLEMINS CORP | ;
ahonal Surlsce ClEaning system rémoves years o G- G ! 4 U r ¥
rime insiantly and hasmlessly The chemecal does [REllsTINSY T e |
the work, nol you! The simple spray-an, nnse-ofl FREE! l
melhed cleans brck, stone. aluminum ofF wood Ham g . —_— b -
siling, steel and concrete, elc. A demonsiration P— | .
makes 1he sale NSCC provides equipment, chemicals =y G ™ my method of DYNAMIC-TENSION -
complete traming. No franchise fee | ) | starts giving you results that you feel ¥
| — | | and your friends will notice. Big,

i —————— —— e e o e e el | Useful muscles. Gain pounds in weight '

where needed. Lese “"pot belly."” -
Send me your name and P -"

Wooden Toy JkaigEes
Patterns Catalog Biimmiinie

OVER 200 DESIGNS New York, N.Y. 10010
FREE PATTERNS & WHEELS Dept. A8

WITH CATALOG PURCHRASE
OHLY §1.00 REFUNDRRLE IZ"THICHHESS
PARKS PLANER

Lave-Bullt Toye & Cratie
2907 Lake Foreat Rd.
P.O.Box 5439=74 Tahoe City, Ca. 93730
The PARKS NO
95 is a compact,
modestly priced

planer with mill
planer precision
and ruggedness.
More than 40.000
in use around the
world. Write NOW,
for complete de-

U.5. SURPLUS CENTER, Dept. 503 tailst
718 Camden, S Antorio, Taxes FE213 THE PARKS WOODWORKING MACHINE CO
Dopt. PM, 1501 Knowliton 5t., Cincinnatl, Oh, 45223

UNIMATABLE e s Mo ot e

You Can Build this
OPPOSED PISTON STEAM ENGINE

U.L. Listed Double
Deadbalt Lock
approved for Bank
Vault use on a
steel 5" x 5" o 107
box., Protects
Valuables, Guns,
; ‘ U S SURPLUS ROTARY FILES Lt N Rl
ete. in Home, drilling, milling, carveng, routing ary retel oF wood, Cutting edpes
Cabin or Vehicle. from %" fo 17, shanks afl " Brand new, noaec-tight G packa.
17 pre Tod Bl @ 1 oot BITS OO neew §30.00
Tl i 'I'I-HHLI]I dhllﬂlimn:— L'M
Evms Mlrm Bet

n Sty now
Tees 539 Sats (Lirsbed Tomal) B47.00

§7495 each COD, Check or Money
Order to; MILES OSBORN, ING. 1511
East Edinger, Santa Ana, Calil. 92705
Dept. PM

oD%, Chearsmiesd Add 3200 o ahippey
Twuns grdesy ad 5% e Laperd proem add

l.\{._

PL!-HE AND INSTRUCTIONS FOR

#s poith
28R BE22Z

Front Traciion Go-Kari

- 4 On your Unimat, Sherline or other small lathe el A ﬁ

X B /" 1w lorlarger lathe too!). Drawings and instructions g e A %
' 8 /o W begininthe February 1979 issue of LIVE STEAM ﬁhﬁ Mint Ysbiseg Pioes
3 ; Magazine. Getin on all the projects and tips for Lol T

Don't get STUCK
on ICE and SNOW!

Wheets spinning* Trachan &ids et your car

ﬁ‘%r\ = AMATEUR MACHINISTS every month. Subscribe
e _ﬁh! % now to;

“»  LIVESTEAM Magazine

N P2 B St Trausraw Coy. ) 4080 s T
'H. ] S16.00 per year L5 A 51800 other counines Eﬁmu;nwﬂ“:&“ "
' FOR CREDIT CARD ORDERS ONLY call toll free day or night -
| 000-824-7408, Ask for operaior 370, (In Ctornie diel 800-853-1777) SR L tedemton. v 108 At SAGEITE
_ Tl ——— o L —— : - et e 2 &2 00 shipping Mass remlrlfi add & D}nlr! tan

B —— I o X - — e




HOW-T0 BOOK CLUB

The Encyclopedia of Furniture Making

A MUST book for anyone who wants 1o ex-

pand his knowle of woodworking...with
complete how-to Info on everything from
hand tools to upholstery to joinery to

cabineimaking!

Here is a practical, all-inclusive build-it manual
you can really use...use every day 1o help vou organine
your own workshop, draw your own furniture plans,
miaster wosdworking wols and equipment, learn the
art of joinery, try vour hand sl marquetry and inlay-
Ing, veneer cablneis and drawers, design tables and
chairs, reupholsier old forniiure, refinish chests of
drawers and desks, and build everything from tea trays
to kitichen cupboards! In fact, this volume is probably
the most comprehensive, all-inclusive fumiture mak-
ing compendium in print—it's an impressive one-
volume library of readable information on every
technique, every process, every medium of the furni-
ture maker's crafl, Time-honored methods, modern-
day materials, traditkonal artistry, old-time hand tools,
twentieth century equipment—this work encompasses
ull these areas and hundreds more as well. Never tried
furniture making? Neither have a lod of folks—and

1853 illustrations show you how to build
ern or traditional furmniture for every room in
your housa!

that's why this handbook begins with the fundamen-
tals, the basic twols and techniques of competent
eraftsmanship. Beginners get intensive schooling; ex-
perienced crafismen gel a well-rounded refresher. And
ceriainly no other volume can give you betler instruc-
tion in woodworking know-how—in planing, shooting,
squaring, edging, trimming, staining, drawing,

Facts About Club Membership

® The Inlmoductory book cames a publisher's retail
price of §14.95. I is yours flor oaly 15¢ (plus postage and
handiing) with your Trial Membership. @ Yoi will receive
the Club Mews, describing the current Selection, Alter-
nates and other offerings every 4 weeks (13« a
yoar) ® | you wani the , o pathing: it wil be
went o you automatically. I you do not wish bo receive the
Selection, or il you want 1o order one of the many
Alternates offered, you simply give instructions on the
reply form (and in the envelope) provided, and retum it to
us by the date specified. This date allows you at least 10
days in which ta return the form. 1, because of late mail
dilivery of the Club Mews, you do not have 10 days 1o
make @ decision and 50 rechwe an umwinted Sesection,
ol may retuen it a1 Club spense, @ Persangl service for

accounl —no compilers used! & To complete your
F'n‘:; Membership, you need buy only four additional
monthly Selections o Altemates dunng the nest 12

months. ou may cancel your Membership any time aftes
you purchase these four books. @ All books —including
the Introductary Offer — are fully returnable after 10 days
if youu' e not completely satished. @ AN books are offered
at low Member phas a small postage and handling
charge & Banux: If you conlinue after this
Trial Membership, you wall gam a Diwedend Certificate for
every book you purchase. Three Certificates, plus pay-
ment of the nominal sam of $1.99, will entithe you to &
valuahle Book Dividend of your choice which you may
choose from & list provided Members

invites you to take this 496-p. $14.95
furniture-making library for only

g@

with a Trial
Membership in
the Book Club
that saves you
25% to 719% on
a wide selection
of how-to hooks

measuring, marking, milling, mitering, sanding, as-
sembling, gluing, clamping, snd cutting. There's a
complete seminar in the furniture maker's media, too,
with lterally all the data you need 1o help yvou masier
the skills of professional artisans, You'll never outgrow
this ook, for it's designed (o help vou perfect sdvanced
expertise as well as hasic know-how—a volume that
shows you how (0 continually explore specialized skills
and sophisticated techniques like how (0 make mortise
and tenon joinis, cresle cross vemeers, muasler
intarsis-work, fashion composite maldings, laminate
insets, produce dovelails, carve Mutings and resdings,
huild showcase joints, steam-bend plywoods, assemble
dowelled work, produce parqueiry, consiruct bridle
joints, Mindsh tabletops—how o add all the touches of
high-level craftsmanship. You'll learn how to build
ifrom scratch!) modern or traditional Turnitere for
every roam in your house—gate-leg tshles, sideboards,
wardrobes, swivel chairs, tea trolleys, coffee tables,
stools, bedsteads, cockiail cabinets, office desks,
divan headboards, lbwary steps, Pembroke lables,
serpentine-fronted tallboyvs, lounge chairs, and much,
much more...including even altar tubles, lecterns, and
the like. 496 pps., Tox 9 Y,». 1853 jllos.
Hardhound. List $14.98

HOW-T0 BOOK CLUB, Blue Ridge Summit, Pa. 17214

HOW-T0 BOOK CLUB

Blue Ridge Summit, Pa. 17214

Please open my Trial Membership in HOW-T0 BOOK
CLUB and send my copy of “The Encyclopedia of
Furniture Making," invoicing me for only 19¢ plus
shipping. If not delighted, | may return the book
within 10 days and owe nothing, and have my Trial
Membership cancelied. | agree to purchase at
least four additional books during the next 12
months, after which | may cancel my Membership
at any time.

Hame Fhone
Address

ity

State Zip

(Valed for new Members only Foreign and Canada sdd 10%) Pe-18

TAKI TADY AmTn - o




i_.lse ‘STRATE-CUT" Cutting Guide with I
any portable saw [circular, jig. saber) or
router. Forcuts 4' and more, "Straight-Cut’

for cuts under 4" and portability. Clamps
to work not tools, Rip 4° x 8 sheets down
the center; trim 1/16" off a door, Make
precision 90" culs. tapers, angles,
dados, bevels, grooves. Score wallboard
Guides utility knife. Hera's how this
sturdy 3-1/2" wide aluminum tool works:

(1) Patented connector joins and aligns
{2) two 51" guide sections with four set
screws (3) C-clamps (4) attach guide to
work. Tool follows guiding edge (5§)
Clamps and illustrated instructions incl.,
only $19.95 plus $1.50 shipping and
handling, U_S_A. only. Send checkor M.O
to: R.A K. PRODUCTS, Department M-1
Box 23426, Milw,, WI 53223 MONEY
BACK GUARANTEE. Wis. Res. 4% tax,

WASTE OIL HEATER

@ Proven e Smokeless e Odorlasa
You can beat the energy crisis
in shop, farm, home, or business
and Heal FREE..use any lype
waste oil, DEALERS INVITED
LENMAN ENTERPRISES
BOX 94
MILTON, WISC. 53563 87.000 8Tu

info
51.00

LOW COST HEATER

ENERGY gela s
S5AVINGS

CHARGE CARD AUYH ORDERE
TOLLFREE 1-FF0 3200097
i CALL -0 R-FNE- BBV

EHIG RIT COMNYERTS A 55 GAL.
EHUM (MOT SUPPLIED) INTO
HIGH CAFACITY wooObh
WUERER, W TH LABGE 1124
S0 OO OPENING, CAMLOCK
ATCH, INTEAMAL DRAFT
CHANMMEL SPAAK-PROGF
AIRTIGHT DESIGN ALLOWS
BArNE CONTHQLLED, EFFN
CIENT MEAT WL LIMITING
METAL TEWMPERATURE O¥F
THE DAUMS TO PREVENT
BURAM-THRU LUSE THE DRAFT
EOMNTROL FOR HEATING
LARGE O SMali AREAS
BASEWENT MW TALLATION
EASILY FEATS YOUA ENTIRE
FOME, BURNS OVER 34w
HOLDS EMBLAS FOR DAYS
HEAYY DUITY STEEL RIT ik
CLUDES ALL HARDWARE &ND
EASY BOLT . TOGETHER
INSTRUCTIONS. TOP DRUM
SGUEETES &0 WOHE BTU'S
FiRiwd HFAT HMORMALLY LOST
GUARANTEED NOT TO CRACK, walP OR
o ] WEAR MONTY-BACK TEIAL BERIQD

L THE CHIMMEY ®iT
LT s L e '\llﬂl"
S5 §1.8% DAST. 35 50 WESRT OF MISEIRSIPR
% EALT OF 17 9% WEST. MORE IMFD ON THES
UGGED HOMESTLAD PAODWETS AYAILARLI

SOTLI CORP., 12610 STATION RD.,
COLUMBILA STATION, OHIO 44028

T T 33
HINER. TO8 RIT

Fiberglass
Travel Trailer
Kit

Build Yaursell' Save Gas

¥ e Bane .Illr‘- HH
Mmm-'nummumw 1 1+l-|.1-='1-|A.-=|n Pryrmouth,
BN LAY e A ol calaiog  Plaass sncions 5200 M9 polage
and Fandeng

ND SAVE

lale + Spray

Heavy duty ball b pump. All metal, rust-
prool Type XB. Stainless shaft. Use 3 HP or

larger. 1 WP 1 200 GPH 60' high or 3,000
CL GPH 25 well. 5.200 GPH max. 144" in
1 gul. Beit or direct drive. $10.95
Type P won't rust or clog. Bronze bear-

ing. To 2,400 GPH. 1" in; %" out. §13.05

LABAWCO, B0 Hwy 206, Belle Mead, W.J. 08502

p'ot cash with order.Maney back Guarantee.

LOOKING FOR THE
ULTIMATE PROJECT?

® BECOME A PART OF AVIATION'S FASTEST GROWING TEAM — THE EXCITING WORLD OF

RECREATIOMNAL FLYING.

® BUILD YOUR OWMN AIRPLANE — CHOOSE FROM POWERED HANG GLIDERS, W1 AND WWII
FIGHTER REPLICAS, AEROBATIC AND RACING AIRCRAFT AND OTHER EXCITING CONCEPTS.

® DISCOVER FASCINATING NEW DESIGNS, NEW CONSTRUCTION METHODS, NEW SKILLS,
NEW USES FOR THE AIRPLANE IN EVERY ISSUE OF EAA'S MONTHLY MAGAZINE, SPORT

AVIATION — 52 PAGES, FULL COLOR.

® ATTEND THE WORLD'S LARGEST AVIATION EVENT, EAA'S ANNUAL FLY-IN CONVENTION,
WRITE FOR FREE BROCHURE, OR SEND $1.50 FOR COLORFUL INFO PACK
SPECIAL: SPORT AIRCRAFT YOU CAN BUILD $4.95 PP.
EIPEHIMEHTA.L A.IFICHAFT AESUCIATIDN

1184 S, FT_ FLOOR SPACE. 3,200

Purchasa the material lnﬂll:r and build this beau-
tiful *"A* FRAME CABIN. Complete plans, illus-
trlhd instruction mlm.mr and material fist: ALL

FOR $5.00 MONEYBACK GUARANTEE. Send
$5.00 for prlrr:i-l.l:l ta:

DEPENDABLE PRODUCTS CO.
P.0O. box 1645, Wista, Calif. 92083

AUTOMATIC SAW SET
!-ul saw teath aulematicilly—il per minute withoot
orl. Perfect hammer and anvil sction sets testh
unlfwru-lp—-nn teoth breakags.

FOR HAMD SAWS AND BAMD SAWS
Writs for details
BURR MANUFACTURING CO.

8931 Venice Blwd.
Los Angeles, Calif. 90034

! CATALOG PLUS
& SIMPLIFIED |
INSTRUCTIONS

90 wvariatiss world's rarest vensers, pre-joined we- |

nears, rds, broad cheice wood band lld
art inlwys. (llustrated in full eslor — at resson. |
lhlrl ices. Learm how o create hﬂtl‘lulhr w |

furnitwre guickly, wasily. Re-vemser old |
tables, chests, cabimets, clochs, with sass, Trans.
form tracked mnd chipped vanssrsd surfaces instant. |
Iy Illestrated cataicg shows new contect cement |
technigue that you learn fast. Send for FREE sim-

| plified imstructioms plus color eatnlog todey.
| WORGAN, Dept. POTKRB4

_—WE [ —

Complete plans & specs
L] h-'nw to build or g

buy = dise. prices on
parts, kils, englnes,
& i maberial,

Send 33 for DUNE-BUG phg to:

10 s. lellll.. Azusa P-1
Calif. 891702, Ph (213) 334-0304

CLOCK COMPONENTS

Clock Movemenis: Natlery, Quarls, Pen-
dulum. Mantls. HKey Wind, Electrie,
Cirandmodlher Westminaler Triple Chima,
#1 Day Behool Clock, Metsl, 1,

1"aper I¥ials. Brass, aml "lastie Nﬂ!
beers, Markers. Uloek Hardware. Husn-
dreds of Dieme. Quantilly Prices. Bemd
£1.00 :F'ru' a0 11:! Calalog. Refunded

i R0 arde
MEWPORT EH'I'EI‘FIIH.I IMNC. D I
2313 West Burbank Bivd., Burbank, 1508

BUY STJMHED GI.ISS SUPPLIES
ECT FROM
MHUFI.ETUHEH
Came Lesds, Glass,
Eﬂlﬂlrlnd'l’nlhl
§ Everything you need
for the prolessional or
beginner. Wide salection of tools and
materials with instructions all in our
axciting new catalog. Send $1 for your
copy today. Satistaction guarantesd.
CORAN-SHOLES INDUSTRIES
509 E. 2nd 51, DI&IHS-I Bogten, Mass 02T
171280:3780 ¢

|
|
|
|
|
|
I
I
I
I
| s
I
I




4-s5tring
Walnut
Dulcimer

uild them yourself at a fraction of store-

bought prices! Top quality furniture and
accessories in a variety of woods: oak,
cherry, walnut, redwood, and pine. No
special skills or tools necessary. All kits
described below are shipped postpaid.
Simply fill out the order form, check which
kits you desire, send coupon and check or
credit card information TODAY! We will
also send you the newest Woodcraft
Collection Catalog absolutely FREE,

W NEW! Floor Model RATCHET LAMP,
Adjusts up, adjusts down, just the right
height for your personal needs. Kit contains
pre-cut pine parts, 3-way switch, 8 fi, cord,
harp, finial, all parts needed to electrify,
plus finishing materials for the wood. Table
is 2214 high, 163" x 1234”, Fully
extended lamp stands approx. 60" high.
(Shade not included). $34.95 postpaid.
Order 2717256

B Walnut 4-String DULCIMER. Easy to
make sing-along musical instrument is one
of the easiest to learn to play, Kit contains
beautiful walnut for body, fret and scroll,
wooden “noter”, metal tuning pegs, steel
strings—even sandpaper and glue! Enjoy
the Kentucky Bluegrass sound of your own
Appalachian Dulcimer! $49.95 postpaid.
Order #712299

B Free-Swinging PENDULUM CLOCK.
Ower 3 feet tall. Quality walnut cabinet to
maitch any decor. Complete, easy-to-
assemble kit includes precision-cut walnut
parts, battery-operated clock movement,
hinged glass bezel, glue, sandpaper, easy
directions. (Batteries not included). $79.95
postpaid. Order #717439,

B Classic “Roll-Top"” OAK DESK. Full-
size, 54" wide, 26" deep, 45" high desk
features lots of drawers and pigeon holes.
Available as kit with pre-assembled tambour
section (roll top) or as already-assembled
desk, ready to finish. Kit contains all pre-cut,
individually coded oak parts, all hardware,
drawer pulls, glue, all materials needed to
assemble desk. Kit, just $449.00 postpaid.
Order #71723. Assembled, ready to stain
and finish, $679.00 postpaid. Order #72126.
(Allow 4 weeks shipment for kit, 90 days
shipment for assembled desk).

Classic

“Roll-Top"

WOODCRAFT KITS for EVERYONE!
Save with our ready-to-assemble kits!

Send for
FREE
Color
Catalog

W Swiss Disc MUSIC BOX. Highest quality
Thorens Swiss disc movement plays lovely
traditional tunes on set of 5 starter discs
included. { Additional discs available from
catalog). Your choice of quality walnut or
cherry cabinetry in ready to assemble kits.
10%:" high, 8%2" wide, 4" deep. Hinged
glass door provides see-through viewing,
keeps movement clean, Complete kit
includes pre-cut wood, all hardware, sand-
paper, glue, easy instructions. Walnut,
$£119.95 postpaid. Order #710384. Cherry,
$114.95 postpaid. Order #710392,

1 1400 North Frultridge Ave., P.O, Box 1174, Dept, KL&NLT
Woodcraft Collection 2 N0 Fiutidee v P
Please send me postage-paid the kit(s) checked below. | ] Raichet Lamp 17256 $34.9%
I enclose a check [ or money order [J for §
Or charge to my Visa [J or Master Charge [] account, | [JDulcimer TI2299  $49.95
# Date of Eatiin [ Desk Kit T17223 544900
[ Assembled
it Desk 121226 $679.00
Shipping [0 Walnut
Address Music Box TI03E4 5119.95
Cherry

Chy O o 710392 $114.95
State Zip 0 Pendulum
[0 Please send me the Free Wooderaft Collection Clock TI743%  §79.95

Color Catalog only, W-I4

JAMLIAHY 1879
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CLASSIFIED ADVERTISEMENTS

Rate: $4.00 per word payable in advance each insartion. Minimum insertion ten words. Bold face capitalized words—$1.00 per
word additional (First word set in Bold Face at no extra charge, qu Code Free.) The next available issue to place an advertise-
ment in America’s No. 1 Classified Section is March. The closing is January Sth.

Send remittance payable and order to Popular Mechanics, ATT.: Hildegard E. Kappel, Class. Adv., Mgr., 224 West 57th Street, New
York, New York 10019, Please indicate Heading under which ad is to appear. As a consumer service and in cooperation wlth. our
mail-order advertisers 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 complete names and street addresses.

AUTOMOEILES

POWERFUL HORNS! Make People Move! Hundreds
ol Sovnds! For Cars, Trucks, Motorcycles, Boats!
E??lmltll,llu-g Kalin, Box 357-PM19, Efnrll.\'I“-.. MY,

110 Voits from automobile — under $5 — plans
— AWK, Route 2, Box 288A, Blacksburg, Virginia

~ CRASHABSDRBER. Information §5. Ethllnﬂﬂ-. 621 N
E 30 Terr., Miami, Florida 33137

" FREE Oil for your car. Send %100 plus S.ASE.
for plan. W, Leavens, 1000-PM Palmer Street, Miles
City, MT. 58301

" MOTALDY RingValve Replating Job—$6.00. Money-

Back Guarantes! Free Brochure! Arrow Products, Box
I74M, Broken Arrow, OK. 74012

“BUYING New automobiie? Don't get Taken! Confi-
dential manual containi rices dealers pay, all
makes! Models! Extras! n{l . Craig's, B12A Zouth
Hiwli)‘. Milwaukea 53214

" MPG INCREASED 30% -+ !! Mo gimmicks—no

adgets. Professional secreis reveal Free de-

Lll:—m:u (#GB1), 453, W256, NYC 10471, ;
" LECTAICKAR — Convert YW's, Fiats to electric, 50

n'::h plans $22.50, Info $1.00, Robert Bucy, Box
94, Dallas, Tx. 75228.

" AMAZING PROFITS/JUNK TIRES! . . EASY! Instruc-

'5'5'3?.“'“' Camcraft, 180328, Minneapolis, Minn,

" RETUNING FOR  MAXIMUM ECONOMY: Average
mileage Increase 559%. horsepower 5-10%. Details
Columbla, Missouri

;Ilt Techneering, Box 16888,

YOUR CAR can go over 100,000 miles. Information
that works shows you how, Guaranteed, $1.50.
Eg‘_sigriun, 1061-& N, Emerald Ave,, Modesto, CA

HOW TO INCREASE MPE .‘iﬂn?i Eny 15 minutes
deactivale controls . . FREE Detalls. . . . AW

Frnuum. 458 West 150th; Harvey, lli !nliﬁ

HOW to Buy Your MEW Glr at Lowest Possibie
Price!! SIMPL . FROVE Mathod. $3.55 for
i:: 1; -Step Gulde, P.D. Bb.: 'H-IMI.. Flushing, New
“USinG "T~H-T" saves you gasoline, Lee's Distrib.
uting, 905 Dunning Rd., Canal Fulten, Ohlo 44614

UP YOUR MPG. 40%, . Easy-Takes 30 minutes.
Free Brochure. Evans, Box 912, Templa City,
California 91780

MIDGET CARS

BUILD LECTRA BUG - Amazing Electrlc Fldll Minl
Car! Easy - Imexpensive, Plans 3$15.00. Details $1.00.
Lectran, Box 1648A, Largo, Florlda 33540

AUTO SUPPLIES & EQUIPMENT

HYDRAULIC Jack repalr kits parts and supplies,
Cataleg $1.00, Hydrawlic Jack Packing & Teal Co.,
Ing., General PO, Box 3, Staten laland, N.Y. 10314,

STUCK Use Portable Winch $20.95, FREEWHEELER,
Bax 22717, Denver, Colorada BO222

PARTS: .i.n'nr ]“E and truck parls, Spare Parls &
:.Eu mant Co Box 751, Lexington, Kentuchy

STOF AUTO THEFT 1! Use !:Ml MNew Auto Guard
Electronlc  Protector, Eas install, will not
damage electrical System, fits .III 6 and 12 VoIt Car,
Truck and Inboard Motorboats, 1 Year Fll:tnr,r
Guarantes. Price §11.95 — No C.0.0, — Send 1
Paul's Mail Order Enilrpﬁilt, 1358 'Hlﬂminl
Avenue, Rear, Scranton, Pennsylvania 18509, Instruc-
tlm Included.

HARDTOPS For Alfa, liustln Wealy, Datsun, Fiat,

.Isuqiur jsm?: Heal 3 “4 Mgl%ﬂ id at Snllﬁrl.
I un lm

j;m' ASTICS, P. 0. Box 4847, EI Hnntl. California
1734

SYNTHETIC OILS and LUBRICANTS . reduced wear,
Efm“ performance, discount price iut service,
E Y Box 177, Hampstead, N.H. 03841, (603) 329-

“ULTRA — PLATE RING VALVE J0B, 36 50 Munu'i
Back Guarantee. Sawyer Mig. Company, Box 41276
Alllnta Gmr.ia :!-u:-::l.

FREE Motor ol — for information send $2.00 and
SASE to: Martin Associabes, 260 W. Walnut Lane,
Philidelphii Pa. 19144

Il“l’—'lhlsbﬁ!—ﬂﬂwlﬂf Er« ul"“! Motalay,
2532 Superior, Chicago 6

GOVERMMENT Surplus  recelvers, transmitters,
snooperscopes, parts, Catalog 25¢, Meshna, Mahant,
Mass, 01908

" POLICE Scanners, Crystais, Antennas, GBS, Radar
Detectors. HPR, Box 19224, Denver, CO 80219

OMMIPOLARIZED Antennas, Modulation boosters,
Frequency counter. Plans $3,00 each, §7.50/all,
I;‘,.ltlloiﬁ'ﬂllh order, PANAXIS, Box 130-Bl, Paradise,

Radar

“"36¢ RADIO & TV TUBES. Free catalog, Cornell,
#4213-17 University, San Diego, Calilornia 92105,

" FREE Educationral Electronics Catalog, Edukits

Workshop, Department 7898, Hewlett, New York
11557,

ELECTRONICS

MECHAMICALLY IMCLINED INDIVIDUALS - WANTED
- ASSEMBLE ELECTRONIC DEVICES IM YOUR HOME.
Got started in spare timé. Exparisnce, Knowl or
Investmant Mot Necessary. Expect big rlnﬁtm .
luﬂw?-r w"h Pncn-lbli Write for 1'II literature
ll‘|||ﬂ! ectronic Development Lab.,
1535-PM, Plnﬂul Put Florida 33565

HIFI, TAPES, PHONOGRAPHS,
RECORDS

SNOWMORBILES
SAVE ON PARTS! Order by Mail. Get it Wholesale.

OLDIES- 45 RPM Original hits, Catalog $1.00.
C&5 Record Sales, Box 197, Wampsville, N.Y. 13163

Your Ordar shippad within 24 hours! FREE 148 pa “"FREE Catalog — Electronics Kits — Ampilfiers —
catalog. MFG Supply, Box PMIST, Dorchester, ﬁ' Preamplifiers — Psychedelic Strobes — Adap-
54435 tors — Color Organs — Digital Instruments —
Guitar Amplifiers, FREE Subscriptions. SWTPC, Bex
MOTORCYCLES, BICYCLES, PM32040, ““ﬁ‘ﬂ‘“'“-_Tm‘ 78284,
REFAIR CA Hfﬁ asy — economical Hﬂd
MOTORSCOOTERS & SUPPLIES 2.00 for special report tm" m“m letch
ATV'C. Motorbikes, Go-Karts, Kits, Discount Cata-  Box 18091, Cleveland Hts., 'J“ 118
log .25¢. Lm‘lnm. mm-illr. Il, 61832 "RECORD-TAPES! Discounts to E: all |Ihlll|.
purchase obligations; mmlmm iscount nl-
ummn I-It'l'l‘:l.il . H.lﬂl-!l! Ellitrl: certificates; 1009% guarantees, Free detalls. Dis-
Gasaline Both, $3 . ulun’cn count Music Club, B50 Main 5t., Dept, 1-0179, New
Britt, ih smln.dm. humu, Ga, 30306 Rechelle, New York 10801,
MONDAS $25.00 each, Mail (refundable). MOTION P
Muotorscoater, 443, Bend, Oregon !‘.I' 01 SOUND !ﬂUIF‘HEHT
HANG GLIDING—AVIATION 16MM Fiims, Frea list, Urbanski, B142 §, Kenneth,

PRO-BOOMERANES! UNIGUE GIFT For sclénce-sport.
30 Imported styles, books, news. Order FREE cata-
logue! Boumrlnnlln 306 Park, Hnnrn-, Li. ?I!m

BUILD—One-Man JET WELICOPTER! Eas ln“ma
sive. Detailed Plans, Drawings—3$7.00, He [craft, Box
:II:I!:J. Redonda Bm California HE:!'."I

U!!Iﬂh‘.ﬁﬂulld Al =IIML-‘HJIH Glidars, Slmplihd
Publications. Fres Hrochure, McCoy Alrcralt, 12820
5. Flgueroa, Los Angeles, Calil. 80061

IFUIH‘LIIIII llllll I'IILIGIIP'I'HI , MOTORIZED -
HAMGGLIDERS. Man :p Flanylliyﬂumplrtl
Cataleg $3.00. LFP, B,::at 54, Clolne, Texas 77468,

SPACE & ASTRONAUTS

Chicago, Illinols 60652,

VIDEOCASSETTE-SUPER  0-16MM_ ENTERTAINMENT]
Free Catalogs. am;;r format. Cinema Eight, Box
PM, E.‘-‘hl-llln Ct. (203) 526-9513.

16MM SOUND Fllms, Features, Shorts, Bedner,
5300 So. Taiman, Chicago G0B3Z.

VIDED GUIDE: Bltlﬂ“;é re-recorded tapes, $1,00.
Cinema Roview, Box 41325, Indisrapolis, IN 46241,

SUPER 8, 16mm & Bmm Full-Length Feafures and
Digest Fllms In Color and Black/Wh I Rack Maovies.
Jack Micholsom, Sherlock Holmes art, Selznick,
Hundreds of Titles. FREE 1F|=u;mi-u ?ul’u. HILES,
Box 1576PM, South Bend, Ind.

CAMPERS & TRAILER
KITS—PLANS

ANTIGRAVITY Propulsion Device. Free Brochure!
ROA, Box 873N, Concord, NC 28025

SPACE Rocket payloads. Participate. Detalls $1.00,
Geyer, 230 East Grand, Rahway, N.J, D065

lLTiIH.l'I'II!.-fnmlutnr Rebullding Book. Detalls:
Hedelund (PM), Bon SBBE, Las Vegas, NV, 80102,

AUTOMOBILE MAINTENANCE MINDER  With m“
i;lfa“w' $1.00, Leglon, 9376 Saddle, Yuma,

CORVAIR Parts- 4000 ilem catalog, 250 pages:
:ﬂm Clark's CORVAIR Parts, Shelburne, Mass,

MOTALDY ll.lnl “Valve Job while ¢ l'llullﬂ; Guaran-
teed, $6.75 two $12.25. Andris Associates, Box
34081, San frln:luu. CA 94134

~ SUPER- Pﬂﬂ'lt Ram Jet H|ﬂ|-ﬂhll!'I!t “Turns wasted

5 Into T er. Satisfaction guaranieed.
535 ll'ﬁti: Elrll-i Company, 1465 llikal Ave..
oge

REBUILT stind:rd Transmissions. Low Prices —
Guarantead Most Orders Shipped same day, (713)
639-1044, P.0. Bex 1633, I.I.'Illuﬂ. Ti, 75901

100 MPE Carburetors, Drawings lnd d.’llllt £5.85,
Carbu, RT1, Box 76, Hitchcock, f

“TMT" Permanent Teflon Motor rrI:tinn Proofing.

Guaranteed Life of Engine. “$15." TMT-PM, P.O. Box
475, Saxonburg, Pa, 16086
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HOVERCRAFT

BUILD — IT — YOURSELF — Campers — Trallers
= Fifth Wheels — Motorhomes — Pichup Covers —
Camping Trallers — Kits — Plans — Full sln
Patterns —\F'l'm Conversion Plans $5.00) —
$1.00 for R- Kltulnlufmlnt nm% Glen-L H‘l"l.
9152PM Rosecrans, Bellflower, CA

AERO-CAR Amazing Hovercraft bulit nldl)l': with
ordinary lools. Lawnmower engine power. Carries
one man plus. Hovers, flies forward, backward, Side-
ways over Land/snow/water. Complets construction
Isns and brochure. $7.95. Agro-Projects, Box
S118PM, Clinton, New Jersey nlll:IEI

NEOVA || VW Hovercralt information $5. Neoteric,
Terre Haute, IH ?&ﬂl

HOVERCRAFT Plans All Sizes Tested Designs “Cata-
log. $1.00, Universal Hovercraft, Box 281, Cordova,
IL. Bl242,

FANTASTIC Hovercralt plans. One place
Two place, $16.00. Free |mformation. Palmer,
G91M, Rentom, WA, 98055

CB-RADIO, TV & HAM
EQUIPMENT

INVISIBLE CB ANTEMMWA Complete Hit

Installs

INSIDE il'l-ﬂ turrll metal frame of AUTOD, VAN,
'II'I-NH Inta  efficient antenna,
FREE ﬂetllls envelope and wehicle

S'und mrnrd
make and year, MFC Inc., Box 486, East
Syracuse, NY 1305?

BOATS, TRAILERS & KITS

BOATEITS — PLANE — PATTERNS — FRAMEPACS
— World's largest catalogues — 300 modern
off" smateur design In Aberglass — plyw
stoel — sluminum — ''Stepbystep” Inltru:tlun: —_
powerboats — |nbosrd — putboard — |jets
cruisers -— sportfishers — houseboa
?II"“ — runabouts — sallboa
nlilmllur: — motorsallers — muiltih

YAKS — canoes — uuplrh' :ltlln:uu — resin —

ﬁhlttlns — C-Flex — foams — Balsa — hard-
warg—elc. Catalogues $1.00 — 'nlth Boatbuliders
Guide 32.00 — &uu AFT — 16-P Aqualine —
Tonawanda — New ‘!'nrt H!.H

CANDES — llfll:t — KITS — Moulded fiber-
Elass — canvel — — world's largest line
— $.35 literature 'l'rl boat bullder's manual $1.
CLARKCRAFT — 183 Aqualame — Tomawsnds —
York 14150.

EVINRUDE 1979 Bargains . . . all sizes . , . $1.00
handling . . . Scott- eCulioch parts . . . Electra
w::lﬁ? 610 Merrick Road, Lynbrook, Mew Yeork

(Continued on next page)



BOATS, TRAILERS & KITS
(Continued from preceding page)

ﬂ?lll-i.l.“ I- tI,I.III._HIW— F?Im — Il&; l"u';
0 — mat, etc, Factory prices —

ﬁ rature — CLARKCRAFT 18P — Agualane —
Tnl'llltll'ld'-i — New ‘rurh 14150,

T SAILBOAT KITS . Save Hail. Trailerable, factory
mlm fiber nf"'“ 16° $1295; 21' $1765; 26" §326

955, Hull, deck assembled - you install ntlrla
ur. arms, FREE color catalog. Luger, Depl. BC-79,

3800 West Highway 13, Burnsvlile, Minnesota 55337

" FREE Calalog, | Ihrlh Clnuu 'Sallhduts. Plregues,
Fishing Boats, Duckb Plans, Patierns, dd
;1!;1:1;111.. Dutdoor Sports, Bnl 1213-9 Tumlwn,

WHOW to Fiberglass Boafs® — MNew Book
3&#5 Glen-L, 9152 Rosecrans, Dept. lH El-llf'lumr.

u!‘ﬂ:u'“":l _l!’nt-l“t ‘:E;-_m":humm!
= Hu p||:| cata ] 5 —
Sallboats — Ini&l boards — Jels —
Cruisers = Hnmmnlls -— lumbmm — Dorles —
Workboats — Hydroplanes — Tunnals — Pontoons
it ;' to -ﬂ" Low cost, high %n lity plans for over
yRars, ay an methods especlally tor
IITII‘HIH'I- Include step-by-step pictorial Instructions.
Boatbullding Supplles — Fastenings — Fiber I-III-
— Resing — Glues — Hardware — Equipmae:
Boat Traller Plans — Bosting books. Send §1.00
Canada) for catal lus  Free “Boatbullding
Supplies” Brachure. ﬁ-nvt lein-u, 9152 Rosecrans,
Dept. MP, Bellfiower, CA 9070

CAMPING E Uiﬁ:ﬂ'
& TENTS

CAMPING Equipment, 1, uuu quality Items, discount
E;Igg; Campmor, Box AO7N, Bogota, Mew Jersey

" PATENTED CAR TOP NITCHEN. Pllla.., Erlcﬂ- 38,00,
Additional Information, pictures Tulp
Ef:;n: Ltd., Dept. PM1, Box 428, le Barlin, WI.

ATHLETIC & BODY
BUILDING COURSES

KEEP IM SHAPE ! ! Just Minutes a Day. No
Gl&ﬂ.j Exgrcise Manual fully Illustrated. Guaran-
T NOW — Send $3.49 to: Stamrle, P. 0. Box

606, Kotrebue, Alaska 99752

Tl+ INCH Arms -
Complate!l!
27004,

B0 Days or Refund!! $3.48 -
Westpubco, Box 163-M, Boring, OR.

“U.5. SEGRET SERVICE
Fulty lliustrated,
New York, N.Y, 1

" POWERFUL Body rut! “Guaranteed! Free informa-
tion. American Powerhouse, Bax BB7E, Minneapolis,
MN. 55440,

“"PHYSICAL Fitness Newsietter, Dept, 40, P.0, 195,
Western Springs, lllinois 60558, Introductory copy.

ysical Fitness Program.
Elm Cultraro, GP.0, Box 1628,

G
& EQUIPMENT

SCUBA Equipment. Top Brands, Low Prices. Send
75¢ for Catalog Te: 3 Little Devils, RE, 4, Hwy, 123,
Baraboo, Wisconsin 53813

~ TRAPPERS: Send 504 for our Catalcg of Famous
Trapping Supplies. E.). Dailey's, P.0. Box 38M, Unicn
Hill, NY 14563

Amnniif Lowest Discount Prices. All lop brands.
Orders sh wuddlumu day received, Money-back

uaum“ est Supplier. Free catalog.

rson  Arche arporation, Grand  Ledge,
Michigan 48837 4 g

" SPORTSMEN: UMIGUE MEATED WEARABLES! Bro.

chure $1.00 (refundable 'u.—'nnllr'r. ID/M5-PM, 1400

No, Bundy, Los Angeles, CA, 0049

GOLF Course, Twe acres t!::I:mu layout, inior-
rTrllliun isun postpaid. Ballar 366, Allet,
o EH

ﬂlHN-I..lHl NE‘ll {Jumba E'!.‘.Z' tilzgm”
Literature, Trampoline Supplies PM, ||hwnl
138, Riverdals, GA 30256,

~—_ FISHING, TACKLE, LURES

BRASS Eyelets for sinker melds, Ed Hain, Box 163,
Clecna, Pa, 17042,

~__WUNTING, GUNS, DECOYS

IIEIH-N'! Impurtud .tdun .IIIEI.IIS - World's most
sccurate, 1: Models: Pistols,
Hi!lu far Fie nh Shw“nﬁa No Pumping! No

021 $30.00 - :mm Magnum Pellets. Spectacular
I:.uhlo; $1.00 (Refundable)., Beeman's, 47PM Paul,
San Rafael, CA 94903

BATTERIES, GENERATORS

BATTERY Reconditioni Wit, Includes maolds,
materials, instructions, Apex  Engineering, 5454
Bolsa Road, Atascadero, Calif.

EMGINE GEMWERATORS 2000  watis 1]
Enterprises, Box 693, Oshhosh, Wis. 54902 .

GENERATORS 3KW AC. Belt Driven — $128.00
Maney . ). §chenk Kasch Engimeering, Box
3904, North Las Vesas. Mevads 89030

ENGINES, MOTORS, MAGNETS
REWIRE Car Alternator for 110 AC, Plans $3.00,
Sweatl, Box 774, Cocoa, Fla. 32022
“REPAIR Electric Motors! Generators! Alternatorsi
Hudlquip. Box 7266, Kansas City, Mo. 64113

"H‘ll.’l Storage Tanki-Lite Time HHr Jn; « 100
Gallon 6000 Gallon Capacity™, Box 3,
lu:mn. Ill 61072,

AMAZING Wood Heater—Automatic Forced Alr—
Heats Entire Home—2 Models from $249.00—Write:
Box 3, Rockton, lllincls 61072,

REWIND JUNK TRANSFORMERS For any Voilage!
Booklet shows how, Easy! )?S.I:Icl Guaranteed, Harrit,
Box 495-PM, Great Meck, N.Y. 11022

" THREE Phase
Methods! $3.00
Bradiey, IL 60915

REBUILT  Engine Established 1947, Marine,
Industrial, Parts, Atlantic Engines, 741 So. Ocean,
Frespart, M.Y. 11520. 516-378-0583

TOOLS FOR SALE

UNIQUE New 10 WICE PLIERS - Datter 6 ways -
AUTOMATIC sizing, pressure nh:tmn. one  hand
operation, quick release rlnl covered handles and
engineered quality, 7.50. ) Tools, Dept. M, am
Sagebrush, C n:lrl-rllt Oaiu 45239

MACHINERY, TOOLS
& SUPPLIES

4% METAL Cutting Lathe $66.80,
Prn:‘lur. Industry, Callf, 91748,

LOG SPLITTER, 15 Tons, n{dmuiuc; Rugged. Free
Brochure! PIIIEIIIT Ine., Cindy Lane, Seven
Hills, Omnio, 4413

NAME BRAND TOOLS BELOW WHOLESALE. Unbe-
lievable offers! leHr Closeouts, Overruns., Catal
zzm [refundable), Herrema Tool Brokers, Box 252,
randville, Mich.

MILLING Culters, uuw milling attachments. Cata-
log $1.00: Potter, Box 73, Cedar Rapids, lowa 52406.

I:IHI.'III'H II.MII. .i.l'lr SJn Free catalog. Parker,
B921HY45, Sonora, Cal. 85370,

SMALL FOUNWDRY furmaces. Supplies.
ture, Pyramid Products, 3736
Phoenix, Arizona BS041.

1600 CATALOGS Listed and described Sources for
h'l‘l"_l'lhll'bﬁ. imaginable, $3.00. HIIHEFI“. Box
244134, klamd, CA 54623,

GUARANTEED Quality torque Wrenches % In 150
los. pressure $6.75 plus §1. H'II“"IIFM years in
business, W.W. Enterprises, 14407 Ploneer Bivd,,
Norwalk, E-Illldrl'lil 90650

"LATHE Cataiog $1.00. Woodworking $1.00 n&u
Eﬂpﬂlsm $1.00, Campbell, 1424 Barclay, mrln.:liui

Motors On  Singie Phase! Three
Guaranteed! Lin , Box 12-CA,

Talg, 15048

Free litera:
uth 7th  Avenue,

"~ MILLING oMACHINE PLANS, Vertical or Horizontal
— $5.00, Bath — $8.00. i-nuliu COMPANY, 220
so. center, Santa Ana, Cal,

COMPRESSED Alrl  New l.||.|'|.1.u|lr ~ Compressors,
!)'mt!ﬂ'li air topls! More! §5.00 Guaranteed! Lindsay,
2.8, Bradiey, IL 60915

CUSTOM STEEL STAMPS for the [eweiry trade,
Small gurlt:n press dies, Free ul-liul Phnrnll-Fmﬂ
Dept. PM, 2544 Livernois Rd., Troy, . 48084

BLACKSMITH & Fiﬁﬂ“?
SUPPLIES

GAS Forges (or coal) - hammers - tomgs - anvils -
anvil benches - all blacksmith supplies. Order cata-
log for §1.00 “}1

- refunded on first arder, Manksl
Blacksmith 7836  Cannomsburg  Road,
Capmonsburg, Michigan 48317,

““QUR FOUMDRYETTE" Blast Furnace—Since 1535—
Make your own castings, 8 sires. Clreular-25¢.

Kansas Ci fafties Co., Inc., Dept. P1, P.O, Box
183, Middgtmmnmln 53562 o

ENERGY METERS, Electric, Gas, Water, Phone, etc.
Many very frank Survivel Publications. Brochure 25¢.
g:;il.&m ronics, Box 47TSPM, Alamogordo, N

COMYERT An Electric Hot Water Tank intc an Old
Fashioned Tank. Directions and Adapler Fittings for
Tank %$20.00, Directions 53.00. Ange Fabrication,
1811 Conner Road, Snohomish, Wash, 98290

SAVE %! Winterize doors & windows effectively.
Practical energy-saving Iﬂeu Complete "How Ta"

uide. Profit sible, too, ﬁi rrll}nlck 2613
ruman M.E., Albuguerque, N

IMPROVE your Fireplace efficiency. Learn new
technique . proven resulls . . 2,50, Catactin

Research, PO Box 100-8, Monrovis, ‘M. 21770

150 Energy Conservation Ideas Guaranteed to
Save Money. Send $2.00 to: Save, Box 466, Agin-
court, Ontario M15 3C5

SAVE To 15% On Heating And Air- cnnlﬂnmnz
Costs. UL Approved Producl. Write: Sherwood
P.0. Bax 1021, Woodstock Ave., Rutland, 'rTﬂﬁh‘l

SAVE use your clothes dryer to hulf humdi lrni
heat your home. Attaches in Minutes §2.00
The msel's, 8329 East Visla Drive, Stnltmlf.
Arizona 85253,

“SOLAR & ALTERNATE ENERGY

POWERFUL HHHI'I'II ANALYIE YOUR SOLAR
SIEEM, Tl e 0 T S
Ll L] il 1]
Cambrides. MA. (2136 ;

REWIND Car Generator for 110 VAC. Power Plant
;!;5?2 $3.00. Schmauss, 1228 East Cass, Tampa

SOLAR EQUIPMENT CATALOG@ For Do It Yourseli-
ers, Complete product ﬂurirﬂm with pﬂnn
1.00 Refundable. EXTERMAL EMERGY, P.O. Box 643
empe, Arirona B5281.

HOT Mew Inverter Manual! Disgrams, Photographs,
Addrasges! %Dﬂ Guaranteed! Lindsay, Box 12-CZ,
Bradley, IL 15

“SAVONIUS WINDMILL System Provides Electricity!
Easy Construction! Complete Plans: $6.00. .ﬂ.ﬂlr Bax
I58M, Station D, Tefonte, Ontario, MEP 3J9

HOME CRAFTSMAN
YOUR HOME WORNSHOP Can

each weekend, Enroll with IIIIH U’iﬁM'l'l.
II'H‘.I raceive mr enrollmant certliicate, lnd nl’ll

HOMECR designs. Enrollment

IIIIHIIIII.F‘I' CLUB LTD., Box 9082, Eﬂmnnlnﬁ. Al rll
Ganada TSP-4KI

PAINTER'S Hanger Carry, Brlﬂhu. g!. B8, Ross
Coes, 305 No. Cu ral, Glendale, Ca.

CATALOG of 200 WOODEN TD'I' l’l‘l“l'ﬂl. tnﬁ
mlln;l:pglln, books. $1.00 refundable,
Tny: m#l Tahnl City, Califormia i!?lu

" WOODWORKERS, Hobbyists. - 1979 ( i:.m contaln-
ing Chair Cane, 5Swiss Musical Works n:i; lli:.

|.|rl1p Parts, Tools, Flnlihini Hltl‘ rial
etc. Send 50¢, Barap ’Hl
aunuws, runmm Michigan duﬁ

“WO0OD - Domestic and Imported Hardwoods! 4000
Iems! Clock, musical Instrument kits. Tools . .
discount prlcn' Hard-to-find hardware, 152 Pul
catalog, 50¢. Craftsman, Depl. AX-19, 2729 Mary,
Chicaga, Illlnnli 60608

100 JiG SAW PATTERNS. Full size loys, windmiils,
shelves, birdhouses, ll'l-lﬂ'llll. novelties, etc. H'Dd
Postpald, Mayes FPatterns, PM19, & Willow St.,
Woburn Mass. 01801, o

UNFINISHED Picture Mouldi i:‘inr',f
close-oul., 50% Discount. 200 Styles. ﬁl'“.ll Japs,
126-PF Seventh North, Hopking, Minnesota 55343,

HOW To Create Beautifully Veneered Furniture
mIcH"E?I.I ; Ilvluuttliudlilfmﬁ Imnum ﬂﬂfﬂ’:'

. Eaotic Venesrs, Inla , Mo
1123 Bardstown Rosd, Loulsville, Kentueky

" WOODEN PLANE, punt s:l:ln Colonlal Tools, Box
16225, Danver, Cola,

WORLD'S LI.IEIIT ﬁ'l'.l.l.l.’lll' Three Mﬂﬂ!, Baz

Frame

Pages. Every Maching, | nable,
nm E E-l.ﬂmh uci"li".. PM-179 ""fum
Y. M

" FURNITURE Plans. Free brochure, Send  seii-
addressed, stamped, long envelope, Williams, Fine
;grniluru I:Iut.l,tnur. P.O. Box 6626, Mewport News,

GRO-BED 3
2s¢. Plans ssns 'L'iam"“

wnnnmlm:r ... 58ve § § on Plans. Nathonally
circulated publication festures wlr 70 plans per
r. Early American, Shaker, tlmrumr; I"lumi*

10 Years. Pholos
Box 1930b, Fairview Hts,

ure, clocks, toys, [igs, income id!lL I llil [}
is5ues per year, worker's Jou
Sunset Lane, Washington Depot, Ct. e

100 Mew Jigsaw Patterns. Wall Decoration Ston'
book Characters, Early Amefican Designs k
Ornaments, many more, $2.95 postpaid. Ofd Gulllu
Patternmasters, Box 2 Greensboro,
Carolina, 27408. .
TRUCK-N-BARBE Novel Wood Toy Plans $2.50-Dther
Plans Information 25¢. Criss-Gross, J24M,
'ﬂ'ﬂll‘ll N.J. 07470

CATALOG FULL-SIZE FURNITURE PLANS - | :m
Refunded with first order, Traditicnal, hH eri-
can, over 150! Furniture Designs, 1425 Erman,

ﬂtﬂt CP-T9, Evanston, lllingis 6 1.

3 WOODEN Fire engines, 20° Aerial |adder imcl.
11 Pumper, 7° :mn ladder tru.:l Heavy l'd!
Tor Wids. All 3 patterns, $3.00. ). A Cissell, 271
Cypress mr. Gincinnati, Ohio m

HOME wmdhumlni Heater Fllu = Minimum
Clearance — gl uild for $25.00. 6633 Madison,
Groves, Texas

B T R ‘:c"r["uoﬁm ks, BpecTictions.
rawing, de
rﬁﬂunu;blﬁl Tltrm?l BMFEHI Erle, Pa. mﬁ

TINFINITY Hlllﬂﬂ run: A |u: 1 il :tuu made
| n a u [ace

with mirrors ﬂi
Mayfield, Chicago Ridn. II ‘60415
WOODWORKERS CATALOG - 1000 Plang and
Patterns Catalog $1.50: Plrlhud'i Pattérns, 99

Sunset Avenue, Seiden, New York 11784
101 PATTERMS, Gifts, Movelties, Action Hlndmlllilﬂ

i v el R R

Ridge, ILL -
JANLIAW( 1879 i




LOG CABINS & A" FRAMES

BUILD Log nblns Rustic Furniture, Furaprannlll
Cu lete Manual, .i Fr'.lrrll F!Ins 52 House-
5 mrrnt Guarantesd

. Beals, rs,nrirlldlli, itlmtl Georgia 30306

I.GE Cabin_ hullﬂlns ln;irur:linnl 304 pages . .
INustrated! $6.95 post H-on?Back lunanlel
Glenn Smith Erlt!rprials Iluu 151 1, Akron,
I:llln 443089,

BUILD A B‘r!ll.l’llﬂll Ht-cur
CEDAR or PINE K Brochure $3.50.
Dealership lnfnrrnlllm'll l"ut:h e s.wn Wilderness
kgs?;lmlh Route 2 (PMC C), Plymouth, Wisc,

Home or Cabin!

REMODELING

UNDERGROUMD HOMES 1978 - The Ener
low maintenance Homes of the Future. Our
containg Advantages and Disadvantages, Helpful
building Tips and Six Different home Plans, Send
$5.00 “refundable on blueprints” to: Underground
Homes, P.0. Box 1346M, Portsmouth, ﬂhlh IEH

Efficiant
Booklet

leak, no u? no rot! Lifetime commode seal,
Money Back Guarantes! Frae brochure, write todayl
P. B. Company, 1124 Stillman Ave., E. Gadsden,
Alabama 354903

" PLASTICS

CASTOLITE Pours like water, hardens like glass
without hest. Crystal clear, colors. Embedding, coat-
ing pessibilities unlimited, for industry, laborate-
ries, craft work and gifis. Reproduce your desi
with a wvariety of mold materials, Profitable. 1llus-
trated Manual Catalo $1.00, I'..II'I'I:II.I'I!I* Dept.
TOAPM, Box 391, stock, 11. GDDGE,

" DOIT YOURSELF

lﬂﬂ' 'Il'-lITt Enm 7 FI Theatre Television Now!
and  Pla 9.95. Guaranteed! RSR
Entlmrl!ﬂ PO, Etn ?5 Westminster, CA 52683

ELECTROPLATING. Complete amateur's textbook,
All metals Electroplate metallic/nonmetallic items
IJ' W Details free, Troplc, Box P3, Palm Bay, Fia.

ﬂl.'ll.l.. HOUSE PLANS! One Inch to foot scala - full
size plans, Cape Cod, Farm House, Dutch Colonial
Tudor, Gothic, more coming! Catalag fer No. 10
SASE. Toadstool Studios Inc. 1739 W, G0th Street -
P-1, I:m:lgn linols, m

WooD hmmir Stoves ieta  Prints _and

Instructions Door, H I:I Double Door,
$4.00; Double nnur 'H'Ith I:hlln 1 Wood Splitter
ear Axle mounted), '1..lr|l or Small Wood

radies, $3.00, nuncin*l ﬁml It Yoursel', Box
603, Draper, Utah B4020

P "l I “ftur:uu. ““r'i“%: el{‘ [ h1
rolesslona mi i n

BOTH for 51,00 CHIMMEY CRICKET. 0. Bos '1
Albany, Oregon 67321

“"COMYERT Cellar closei info 50 cu, ft, freszer!
Larger sizes available. Assemble pre-fab refrigerat-
ing equipment for factory-direct savings. Write for
frae I{tl“rl.l.ﬂg Iliuil!:i':lmid IL:T":U;HKII?M“EGT
manua .

n!pl P, Box :Ilm Pri n:l'larl. N.). DBS&0, ¢

UPHOLETERING "SUPPLIES, Tools, Cane, instruc
tion Books. Free ﬂli:l:f’ jim Dandy Sales, Box
.'H}.'!?? Cincinnatl, Ohlo

REFINISH Furniture By Hand, ul.ls! Fun:h Pnluh
ing, and other Methods, 1746,
I]rumhlll-r .Iulhlrll. Canada 'I'N

'NIGHT VISION DEVICE PLANS 6,000 Word liluse
trated Manual with Supplier Index shows how fo
Bulld Low Lével nghi P-rnpllfrlni Device for NI 1
'qumnﬁ zu Kl Fantastic Research, P.D,

leveland, Ohlo 4410

“REPAIR COLOR TW'S. Anyone can, easily. Write:
Publications, Box 517A, Bres, Ca, Iim

WINTERMASTER 15 coming! . . . New Method
an out high fuel bllls] — Free detalls, Write:

ter Living Research, Box 40205-PM1, San Anto-
mn Texns. TB229

MR Compressor bulid your own 1B0 Ibs, tank
ressure of portsble 115V S0A Electric Power plant
of under $50.00 plans, parts list $5.00 sat, 'El'lll
Lakes, 2150 Glen, Benton Harbor, Mich. 49022

BAMIO Kits snd parts. Build or repair r nvm

Free In!nmmnm
Athens, Ohlo 4570

COLOR TN, IIH T 7 — EASY | | Write for Frae
Detalls, Absclutely no Risk. Gonsumers T.V. Gulde,
P. 0. Box 112, Dayton, Ohio 45420

WINTER SURVIVAL Build Kit Under D{ll
Stranded Motorists Must. For Plans Send $3.00 Tor
Rl;nﬁr:u 41 West Calaboone, Doylestown, Onio

Stewart MacDonald, Box

mml. “Walch repalr & battery service, $3.50
E Tw twe batteries, Include battery number to:
ﬁ'" Dllr.mulu 1323 WM. Federal H'way,

El.'l MODERN, Install 'rnur own Bulit-ln Vacuum
System. Unusually simple, Discounts. Information

n:_l.ln i_: Cyclones, Hll'r!niwr u'nu. NJ u?ﬂ
172 POPULAR MEGH&NIGE

SAUNAS — Plans 00, Electric Heaters Whole-
sale, Creative Manu u:turl ng, Box 182, Slinger,
Wisconsin 53086

FREE! World's I,udln;’ anullﬁ atalo
Jokes, Tricks, Science, ltllrn'll nhhiu. Enh
Smith, C-10, l:lm'lln:,

SAVE Energy, maintain comfort, Simple thermostat
addition, Instructions $2.00, 110V From Car, Truck,
Tractor Alternator. Instructions $3.00. DAB, Box 61,
Venetia, Penna, 15367.

. Flhll!gﬂdﬂ T"tl‘ i lhnuirltruu‘r T to Fm}iﬁ:r
oot picture esuits lqul ] pro
Tetal cost Less than !illl

$16.00., illustrated In!um-lim FREE.. H:nm:urrm.
wishmg'lnrl Emﬂln; Funnrylunh lﬂ??

DISCO LIGHT ORGAN (24" x 4!" x 16" turms
music Inlo lilullrlls light circus, gliﬂ! $3.50.
Mnlan:w. Box 1047, uhruuk Tx. ??5!

SELFMADE HEIRLOOMS Wnndln Disck l:'rlo:n:.r:
Cradles, Rocking Morses Trunks., Authentic Designs,
Simple Construction, Plan Brochure — $2.00

Huirioom  Designs, 2709 — 25th, Lubbock, Texas
?Bq.lu il R ——
\'!LEFHGNH Eq muni l“ types  Including
Modular. Catal 11478, San  Diego,

Calitornia 92112

FABULOUS II.IiIl.‘. Bl‘llll:ll 501: service
no substitutes. Fabulous Magic, 3315 E. rieston,
Las Yegas, Mevada B9104

PROFESSIOMAL Magic! Factary Direct to you. Giant

Catalog—$1.00 (R unuhlal. Hank Les's Magic
Factory, ? PM1, 24 Lincoln Street, Boston,
Massachusetts 02111,

~ “YEMTRILOQUISM" Eas s0n Includes
::;Jp}su%m. Show-Biz, ,‘;35 East 25 st Brooklyn,

_ FREE! 1379 Maglc Catalog. Send 50¢ Jo cover
handling and postage. Fast service over ars.
Jeffries Magiciand, 274-A, Dallas, Texas ?52?

HOBBIES & COLLECTIONS

OLD Time Miniature Soldler Molds, Free Cli:lni.
Castings, 43 Turnbull, Highland Park, IL 60035

~ COLLECT Military uudnls List 50¢. Vernon, Box
347PM, Baldwin, N.Y. 11510,

ENERGY Saving Plans. Water Wheels, Windmills,
Electric Cars, Home Power Plants, Free info., plams
list, Goodman Associates, 4 Berryville Pike, Summit
Paoint, WV 25446,

~ REPRODUCTION MOLDS

IIH.III For Ornamental Concrete Products. Catalo
900 Fiborglass Molds $2.00. Plycrete Mold Co., El
Rapids, Mich. 49629,

MAKE Figurines, plagues, candles, lawn orms-
ments. Molds, plastercraft kits, liguid ruboar.
Sample and ¢ 'IM 25¢. Wooley Company, Box 29
Peoria, lllinois 81

STAINED GLASS c:mq’n Tools Fuu:
?u'?go 50¢. Saylescrafts, 171 Main Street, Nyack,

mn

TUGETTING _ Staried In  Stained  Glass®  50¢.
Whittemore, Box 2065Y, Hanover, Mass, 02339,

FIGURINES, Ready to Color. New Rallroad
subjects. Send for Brochure. Dorettl Studio, 170 N.
Lombard Ave., Dept P, Oak Park, |1l 60302

. III![II{:IHI-I?'I .l.':lll:nutllﬂlli iruT H?ﬁ“a' Idﬂ;“s.tl'
a i 5 T Fas [ =g
rhfnllnﬂ?;. Elﬂ.f !5#2. h ’

f

& SIGN PAINTING

AMIMATED CARTOON COURSE MNew simple methed,
Earn $50,000. Year. Movies, ‘.I'q]ﬂhiurl visual alds
FREE Infcrmation, lesson, MBENT, POB 1892,
Cincinnatl, Ohle 45201

~ SIGN  Painting—Easy method. Frem catalogue,
Kaufmann cnmpﬁ‘r}r cixurlm. Missour| 65023 e

MODERN Cartooning taught by rl1ll| Writa for free
brochure.  Cartoonsrama—~mBox 63-1A, Branford,
I:om DE405,

23 LESSON “m“'"r‘l ‘course. Cartoonist's u-ﬁn
thne, Etniutsgs £3.00 man, Box 30387, Lincoln,

Nebr

TRAINS—PLANES ETC.

AQUARIUM SUPPLIES

AQUARIUM — Hlllﬂ Sel-Supparting, Plants And
Fish in Balance. Feedi leaning, Chan i?
Water. Send $3.00 fnr Instructions. Colin' Rath,

#1, Arva, Ontario. NOM 1C0
_mm

WWII Patches — Army, ETO Pacific, others,
I.I!'t 5135“ Keystone Plt-:m:u. Bn.u 2726, Philadelphia,

HIII.II! Embroidered. Made to order from your
design, Frae “"mfu Daonalyn Creatlons, Box 247PM,
Ellﬂ'liﬂu Park, NJ O

T CUSTOM nurfruu Embroidered Emblems, Na Mini-
mum,. Fres alog. Southern Emblem, Box BPM,
Toast, Morth Carolina 27049,

ADVERTISING, Fund Raising Butions.
vice, Samples, Buﬂﬁrlprlnilr.
Plul Minmesota 55104

Instant Ser-
1747 Selby, Saimt

GOODS & CURIOS

INDIAN Relics. u:t 25¢. Armhnﬂ:.'i
Folsom $10.00 each. C, Secrist, Deerfield, MO, ‘.I' L

— STAMP COLLECTING

MONEY! Money! Makes the vmrlﬂ o around! §
beautiful Bank Notes only 10 pan, China,
Bulgaria, Hong Kong, etc. Wit ln:llm: bank note
Hll:llm nn I roval which you may purchase or
raturn, today, Start mmin this fascinat-
Ing huhhjr umutuwn Stamp, pt,  B19PM
Jamastown, NY 14701

UNUSED Postage Stamps 25% Discount $1.00 —
Send $10.00 with 7 In Serial Number get Florida,
Vegas wacations. Willlam Salmon, Rt. 1, Box 230-A,
lel, MN.C. 28635

"800 DIFFERENT Stam 1.75. Bmllh 'S0BA Brook
College Station, Texas g;hu o,

FREE! Big Bargain Cataleg -
thousands of bargaing lm:ludlu .5,
stamps, packels, albums, sccessories and ;upplln
Also, fine stamps from our approval service which
you may relurn without purchases and cancel
service at 1"; time, Jamestown Stamp, Dept, E19PM,

“Now Emtlun IIItIl'il

Jamestown, 14701
LIVE Steam Engine Kits. Marine, Stationary, Walk. FREE - Mammoth Collection, Scotl’s Master Global
mgb Beam. HIII-I'I-. Fittin | Fun:lnltlu sdeler's Albums, When You Buy j.“m"u,. Bargaln Service,
Habby, mutu‘; Centuck 34, Yonkers m: 5345, Santa Ana, Cal, 92704
UM, _Mew Yor “'m USSIAN Space Collection Inciuding Souvenir
unm IWH'I'IM. Alr| lln“, mt;, Helicopters, Shnt nm:l Russian Approvals. Snedco, Waldwick,
Supplies. ﬁ nluuunf tltlln H.N H&Iirl N.J. 07463
Supply, Box 7185, llnnu_nmlrr. 3610 SR FREE !urﬂrlll “collection  sent wlth approvals,
“MODEL AIRPLANES - Fuge -:amu Z.00, sig Coul, 1784 Union, San Francisco 94123
Manufacturing Co., Inc., Montezuma, IA, 50171 0 Al Different Germany lI:H‘. Commemaora-

SHIP lllllllll.. Kits, Plans, Fittings from our own

Waork N IH Iiustrated Catalog: $1.00 (Refund-

;hi-L luejnchat snipcrmlrl. Water Streat,
Norwalk, Ct. D6

CIVIL WAR Model cmut plans, Catalog free,

Wm, Green, PM1, Box B32, Shalimar, Fla, 325

MILITARY Modeis And  Miniafures, Free List.
Krause, P.O, Box 498, Oak Forest, ILL. £0452
a
¥ L
NOVELTIES
KITES — All Sires, Shapes, Catal $1.00. Kites

Unlimited, Box 4316, Pittsburgh, PA. 1

BACKGAMMON — EIB‘II'I Reveals Secrets, Oplnln:
Moves, “'Backgammon Mathematics", Gives you M!.
Over Opponents! Booklet $2.40. W. Harvey,
Smiley Dr. &1, Los Angeles, Cal. 90016

VENTRILOQUISM

Wowi 1
tives, Alrmalls, Migh Values, Big Catalog 1I|I'I
lists, Alse, fine stamps from our ]pum-i servic
which you may return without purchases and clm:ti
service at Hﬁl'um Jamastown Stamp, Depl, ALOPM,
Jamestown,

“PREMIUMS Earned through Approval purchases.
Ross, Box 564-PM, Yonkers, 10702
WS, Alrmails, 20 Diderent, 50¢. Welsh, 2103

Runnymeade, Frederick, Maryland 21701,
110,000 DIFFERENT: One-hali Clhlq& Approvals.
Galnes, Box T88-M, Mattoon, |llinols 619

“"SEMD Only 10¢ for nice collection of U.5. Stamps
Including $5.00 lssue and scarce mint Sipex

Souvenlr Sheet. Attractlve price lists of other besu-
tiful stamps and collectors supplies also Includéd.
lﬂ;ﬂﬁ: Stamps, Dept. 55-1, mden, MWew York

FREE Mint US Stamp Price List Fasi, Guality.
Arizona Stamp, 4668PJ Spesdway, Tucsan, AL 85712

80 YEARS 0Oid, filleen different United States,
over fifty years old—25¢ with lﬂgﬂm‘lis Jason, Box

C11-P, New Rochelle, New York 1

SLEIGHT OF WAMD — Begin Learnl with “"The
Efusive Coin Routine™, Send §$2.00, O ., Box
4748, Philadelphia, PA 19134

gllunﬂ

'H'III'I:II.I.’III.II“.-"MMI! 1.'.I'Ill
ablel, Maher. Box 420PM lltnn

S0 DIFFERENT U.S. Stamps. imcludes 1843 Flag
Stamp of Occupled Nations, Urll:ra !ﬁ ?pmm
included. 'Hllll Company, Box 338-M, Yorkiown
Hul:hil. N.¥. 10598,

IContinuéd on naxt Dage)




AMP COLLECTING
Ihﬂlllﬂ 'H'll proceding page}

FREE Worldwide packet, P“EE approvals. Froalich,
Box 412-A, Morton Grove, |

100 Fascinating Turkey Stamps (all different) only
Ii& illilfl.l"r.l Iﬂlﬁ. ,Eulll‘th E:n,. Dept.  ¥-l,
Bethlehem, NH 03574,

B DIFFERENT U.5. Stampsi Only 10¢. Includes old
Lill.lﬂﬂ :mn}mn{ﬂm. high values, Ill'm-gll: jll:;
" l’l..} ?m ﬂlﬂllt.h Dept. WA- 1"= Bethiehem,
H..H I:I!-E'.I'-l

AMERICAM REVOLUTION mnrmutm. = Still
Time to secure Lovely Cacheted FIRST DA IHI'III‘
of all U.5 Stmp Issues, Single cover 7 .
Diterent cnnu fur $1.25 KM, WALSH, B ] .‘.ll.'ll
TUCKAHOE, N

“FREE: 32 Page United States and United Nations
s?fﬁ'l List. She mn, Box B10547C, Morth Miaml, Fla.

U.5. Bargain- 100 different commemoratives,
1,00, with beautiful worldwide approvals. Stamp
enter, Box 37, Kennebunk, Maine.

SPECIAL 25 Mint IET prevals. Thompsons, Box
25237, Richmond, virginla 23260,

"FREE EXOTIC EXCITING STAMPS OF AFRICA To
snlwi Applicants for World Wide Approvals. Hay &
Ray, 421 Graham slrut, Helena, Hnnuru Hﬂll

FREE Duplicate Exchange, 2¢ approvals, Belden,
Box 4175, Dearborn, Michigan 48126,

$5.00 Vajue, 100 Different United States Commem-
:51‘1;?1 $1.00: Bryson, Box 8123, Teledo, Ohio

“ Unu! Us H:hlll Slr\llﬂi ﬂ‘l.lfmlﬂ,, Hﬂl
“35‘5\? F‘l‘lillﬂllﬂhil . 18111,

Stamp Packet '|Illth ”’mﬂlt Eﬂl:, TBox
3“?!' Hullﬂnud Florida 3

B3N Different Stamps $1.25. New [SSUE3 Approve
als. Kiondike, Harrisburg, |11, 62946,

CANADA. 75 Different 25¢. Approvals. Oroszky, Box
1.C, Sarnia, Ontarlo, Canada N7T 7HE RS

U.S. MINT Specials! Flag Set complete $2.00; 1938
.l.mr-mu{l complete $2.00. Free List. Brooks, 2601
Avenue "U", Breoklyn, l!'"l' 11229

m*;l!h'!l‘!!tmh ERROR" -+ ltﬂﬂ Different :u"i?f
ates, -.-DIH'UU'I »
Washington, D.C. o013

"ll'lll:ll.lul.l" l.I: - Foreign Pricelist nd catal
Free! E hing Guaranteed, Schneider, Box 12
Grand Rapids, Michigan 48501

BREATHTAKING Beautiful, 50 Different mint
Monace pictorials commemoratives only $1.50 with
mint complete set approvals. Pagoda, Bex 132P,
Sidney, Ohlo 45365,

SIMGLE STAMPS 2¢ and up. Mounted In books.
TRUST STAMP COMPANY, P.O, Box 100-P, lamaleas,
Mew York llﬂs

FIFTY Free Stamps. Approvals, mn Stamps, 396
M-rjr Strest, South ind:nr. CT 08074

Il us. 25# lﬂ'lth rovals. Hlnnr. Box 124,
Springvale, ME 0408 oo

PEMMY! ‘EFN"I" Regardless catslogus! Klaster,
4164 52nd San Diego, Calif. 92103,

- e

!ﬂ .II!IIHTIHI.—DII'IlurH mc
Gobestamps, Box EHI:I. am. Hill‘ll

FREE &tamps to .I.pprnul l.p I:Inntl ?nlu. llm
M. 100th Street, Milwaukes, Wi 53222

FREE Congo Animal Set. A#mm
Alpaughco, Box 225, Highbridge, N.J. 0B&29

50 DIFFEREMT Old U.5, between 1861 and 1939 -
!Llll-';: Ed Roush, 423 Shepard, Mansfield, Onhio

Approvals,

Included,

25 Diff. Unused Mainiand China 25¢ with Approv-
Iallll. Em & Lily's, 2831 N. Monltor Ave., Chicago,

E U5 Mi t- Set. Approvals, Hlldlhnrﬁ,.nu
-IIH-? Santa Clara, Elli[nrl'lll 95054,

100 Different U, 1t
385F, Midiothian, w. :31#

50¢ lllﬂl-'li You mu pleterial plus  worldwide
approvals. Capt. Shaw's Stamps, Box 277, Ocean
Park, Maine 04063,

" JUGOSLAVIA, 99 Different 256, rovals.
ml-_ryl_ﬂ,_ _a_f_-ls__mltmm. Dm:r. nlnmm wﬂ’

SPECTACULAR World ll::ulhcuun - l
Ghana, San Marino, .5, Russia, Animals, Space.
Over 100 different! Pius U.S, Catalog, Approvals.
Global, Box 7425-P-16, nlrmpln lm:hmgtnrl 98507

225 DIFFERENT Worldwide 25¢, A Is. Ti
BE675 Meadow, Do-nn::;. mﬂf‘-urn?: mppr!m. i Tk

FREE UN Set with Price List. Ftacek Stamps, Box
1023, Manteca, California 95336 anps, Box

IDDIDU‘I'I BFlﬂllj' HBI

. Valican

CANADA Ten Late Commemoratives 10¢ Canadian
lngfnuls, Harley Boardman, Little Valley, New ‘Ful‘l

UMITED STATES —10 Different Flag stamps 15¢.
:"FrTl.II;'I Blachman, Box 147, Homecrest, Brooklyn,

"'iﬁi’!_ﬁg&"ﬁi?m_ from Forelgn Agencleés and
Missians! Addresses and Instructions/$3.00! J.
Bllrd 3585 Benny Ave., Montreal, Canada H4B 251

s00 IIIIFH!HI “WORLDWIDE $1.00 with return
Elld approvals, R. & E. Cla P.0. Box 83M,
lorado ﬂ:rlm. Colorado B093

CAMERAS & EQUIPMENT

FREE illustrated 112 page tablold size mall order
E.Mlhlflfhil: equipment and supply catalog. Porter'
tore Inc., Box 828, Cedar Falls, lowa 5061

~——PHOTOS & PHOTO SUPPLIES

PHOTOGRAPHY BOOKS — Free $2.00 Gift Certifi-

eaté. Catalog, Write: HPBC, Box 11352M, Richmond,
Yirginia

TRAVEL Colersiides, Worldwide Catalog

1.00
GAF, 7427-M Washburn, Minneapolis, Minn, !.!l!!

ISRAEL 15 Differant lng approvals, Sam Chazen,
Box 666, Dairay Besch, FI B
TFREE! “MOWEY SAVING" U5, Price List. Scofco, KHOW YOUR METRICS? Complete Information!
K4455-PM1, Hollywood, Fla. 33023 Details, conversion tables, culinary guide — $1.50
TEN Differant forelgn mint sets, Oniy 106 with — MODERN METRICS, Box 190-E9, vachats, Oregon
approvals. PFS Stamps, Box 27, Frlmnn{ Michigan 97488
43412, o _ CHANGE Your Life Styie, Hn  Catalog. Bailey, 41
cnml m:“ scuru.ﬂmuu ﬂnﬂ all I:Hff:l-runt Midland, Worcester, MA 01602
ol r M"HHH“ s PUBLISH Your Bookl Join our successful suthors,
Airmails, Special IITTII 'lll.l.fll 8, Sports,  pyblicity, .d“m,h: h.u.:umr h“tr“]'” ;Ihlm‘

Space, .imrrul; —_ o I roduce our
Approval Service and Other E::Itin Ofers, Inchud-
ing BOMUSES! Purchase Eumpl gsired, Return
Balance, Cancel Service Anytime, Ansell Sump:-, Box
1202, Rocseveltown, MY, 1

UMITED STATES Fifty State Flag sheet of 1976,
Sell one sheet for $19.00, Postpald, malled flat,

Victar Wilcke, 5401 South Woodlawn, Chicage,
Iiinols 60615,

S A, Mixture $2.00, 5t lohns Stamps, Box
Edﬂllﬁnﬂ Ct. lﬂﬁ i :

70,000 Different! s:ﬂ I|| er week, Free deftalls!
Hertle, 5328 So. Millard, Chicage, Illinols 60632

" ICELAND cnnmiun 20 different $1.00, Approv-
lll- ;umrlr Shﬂuwd. 5t. Paul 55106

EXCITiNG World :nllmlnn “10¢. Olympics, space,
snimals, odd shapes, o . llmllls, high val-
ues, exotic Islands and more, Plus & provals and
bargaln offers list, Favette Stamps, pt. 41B-K,
Fayetteville, New York 13066 ! "

107 DIFFERENT | 'I'rhnl:ln :.pn-rt:, “toplcals, efe.
Value $4.00. Only 10&, Bargaln  approvals. Free
r.uurnn worth :l Jartn Stamps, East Syracuse, Mew

Yor
"l‘:ﬂllﬂ'ﬂlﬂl . Gorllla, Monkeys' - latest Gigan.
Commemoratives = rn-!jl

tic Bicolored Rwanda
Approvals plus 101 Bonus Sets, Willlam Deems 22
Race, Rawvenswood, West Virginia 26164

" DAZILING Fiowers, - 25 Different To Brighten

Your [:nllmtlon Just 106, Approvals. Tarheel
Pnilatelics, Siler City, North Carolina 27344
110 Different

. Sports, Etc., Only 10¢ Approvals, Jey-
Lyn, Dept 178- I. Chittenango, ri'r i ?r

FREE Worldwide with uﬁumllu Stamps Unlimited,
Bu: 2295, Kalamaroo, Mi

WORLD-WIDE Approvals — Mounted in  Books;
E: Idﬂd Up. Boudreau, Box B45T, Hm:tnrl, N.B.,

nada

“"PLATE BLOCKS, Six Difierent 4¢ Only $1.00, FREE
WHOLESALE PRICELIST. AMPBCO, Box 26086P, 5t.
Louis, Misscurl 83136

SCIPEX" U.5. Souvenir shest . 7S¢  with
approvals, lester Stamps, Georgetown, el 1!'“?

50 DIFFERENT 0id U.S. Revenue Stamps §1.00.
H;E?-“t" Slamps, Box 3592, Mansfield, Ohio

FREE 115, Stamps. General Approvals. Chapmans,
Box 4B7-M, Galesburg, Michigan 48053

SCARCE . . Five complete sets of United Arsb
Emirates (Scheikderms on Persian Gulf) all for 10&.
Alsa, Free Philatrex on Approval (no Obligation).
Pearson, 453 North Mormandle, Los Angeles,
californla 90004,

COINS, TOKENS, CURRENCY

COLLECT COINS. Gulde to collecting coins for
investment and profit.  $2.00: Mark  Allen
Enterprises. 81 Bloomfield Avenue, P.0, Box 1506,
Wewark, N.J. 07101,

3 0LD Liberty Head Nichels Only $1.00. lssued

before 1913 Limit 1 set. ADULTS ONLY. Plus price
Hsp!':.nﬂﬁ‘l‘:u‘lﬂﬂ COIN CO., Dept. KH-1, Littieton,

HONG KONG DOLLAR Only 10¢. Unsclrculated
cupro-nickel dollar, Limit one, ADULTS ONLY. Plus
rice lists, LITTLETON COIN CO., Dept. KH-1,
Ittmun N.H, 03561

LARGE Cent 120 Years Old $2.95. Alco, Box 121PM,
Westerville, DH. 43081

“TTOLD United States Wheat H-I'II'IIH — 3 Differant
25¢. Request Coin Approvals, Rogers Coims, Box
ZE07, Sparks, Nevada 85431 B

LOOK! Fascinating Forelgn Coins, Three for 10¢.
Goodwill Coins, 44 Thunderbird, Putnam, IL. 61560

Imuited. Send for fact-flled booklet and frée manu-
script report, Cariton Press, Dept, PMM, B4 Fitth
.hllnuu. New York 10011,

" PUBLISHERS' OVERSTOCK  BARGAINS, Plus current
papeérbacks. ANl subjects, art, I'llﬂlmrill hluluph:l.
fiction, morel 4,000 Titles In our |'II.III ll :l talog.
writé: Hamilton, Box 1252F, Danbury, Ct

P Vi, Sl o, e, T

cal, Seif-defense
Extracrdinary! Free catalog. Adobe Haclends, RFD
I_S-Iendllt Ar :Iul'li B85301.

FREE Book, Prophet Eiulh Cunlu Before Christ,
Meglddo Mission, Bllpt 63, 481 Thurston Road,
Rochester, N.Y. 14618,

CANADIAN ﬂpp-urtunil.lul “Government lands from

$5.00 acre! Immigration - Employment information.
Guidebook plus Dir —Lgs. ., Houghton, Box
12-P2, 51, Catharines, Ontario L2R 6R4

CLOCK And watch repairing bocks, fools, materl-
als. Free catalog. Hnﬂel?' IlrI-tuﬂ Box 77-AAA, Fox
River Grove, Illinois 60021,

@000 News Bible: Today' s Enllllh '-fmlnn. ﬁm.
Bridges, Box 4413, Hollywood, Fla, 33023

MEW!! Holy Bible - 1200 cnlnrrul “Pages. Avallabls
Lets Than Wholesale Prices. Save; Write: Smith,
1761 Bridger, Fayetteville, NC 28301

DANGER, Tree Falling! Learn safe, Professicnal
way, Instruction manual $2.00, Timber, Box 3001,
Seattle, Wash. 98114

"WHEN WAS THE LAST TIME YOU WERE SHOT ATT
World renown prophets foretell civil warfarg, wrban
anarchy, financial collapse of federal ernment,
The must-read for 19 Demand free F"ﬂ: today!
Timid-hearted need not write. Whilmer Publishing
Company, Box 40268, Dept. G, Portland, Ore. 97240,

""SELF Improvement Books, free Catalog. Welca,
445 Malino, lunnﬂlll CA 94086
ALCOWOL BOOK -Monzert's Practical  Distiller-

Detailed Instructions And I.'llﬂ:firrn For Constructing
STILLS For Producing ALCO 12.00 - To: Tech.
Dev. Ent., P.O. Box . West H:m CT. 06516

BE A wunlln ot | um "BIN, or POKER — uw
H 'L'E“ui Poinr sfnm s S
FLORIDA 33 r

GREAT mm.lm Free u-pm booklet, STANDARD,
Chester Springs, PA. 19425,

FLORIDA LIVING, HOME BUYING, Save Thousands,
$2.95, Crystal Press, P.O, Box 1505, Crystal River,
Florida 32629

“HEW MONEY System Beats infiation! Free Detalls,
ﬂ!'n‘s Publications, Box 11062-B1, Palo Alte, GA

“TWUNUSUAL" BOOKS! Catalogue Free! International
Imports, Box 7T9BPM, Atlenta, Georgla 30357,

FREE Catalogue, Self-Help, Inspirational, Cooking,
Health ﬂnuta?‘ﬂth-r Slllllzlplun:l :It'lnﬂfﬂ tlntl‘r.
P.0. Box 4B7-A, Ashford, Ala, 38312

MANUSCRIPTS

WANT Your book published? Learn how we
guhliln. sdvertise, promote, distribute. All subjects.
ree booklet PM, Vantage, 516 W. 34th Street, New
York City 10001,
POEMS, SONGS: Your '-!‘uuﬂ.g‘u may Earn you
lumbine

money. Free Examination Records,
Suggjt Bivd,, Suite 1221, Dept. PM, Hollywood, GA

EXCITING Offer! Send poems, song :. s, Crown Music,
1270-CX Broadway, New York 10

MUSIC INSTRUCT iﬁﬂg
& INSTRUMENTS

INDIANHEAD & Limrcoln Cents, 1883-1948, 33
(HERE i, Catslop - Hie. Edely, Carlyle, ACCORDIONS - Famous Makes, 40 Models! Import-
llinais 62231 :Ir‘;tnﬂrnqr IIPrrlilnlfl;l_ sd.“hl cnr%mu: mg Mt%l‘l“ slnllui
BINOCULARS, TELESCOPES, Accordion Corporation, Dept. R, §535 Belmont,
MICROSCOPES, MAGNIFIERS Chicago 60641 ' : 2
FREE Catalog! B th b t Sale!
Unted. ;u:hrfel Hrl:ia I:Hhﬂﬂl s ualu:uulﬁsi {Contimued on next page)
Scm‘s Gift with ordurﬁnw| nited. B-2008, & JANUARY 1979 173

5. Western, Chicago
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& INSTRUMENTS
{Continuad frem preceding page)

STV i, s, Bt
tiet certificate, future.

Enﬁ::t II'tr 1."'!:;“#1315 Dept. CP, Los Anulu.
alif.

. H.l‘l'lll PUMP ODRGANS. Rebuild and
mm"ﬁmlm? "How.Te" books, $2.00 (refund-
able). Vestal Press, Vestal 11, NY 13850,

Y To play and make, quality dulcimers, b-ll'li
1hﬂ m&“hamm-md du :bmHs: instruments and
kits, WERE, INC #P, 29 SE Main 5t., Hinmm!l:,
Minnesota 55414,

INTERMATIOMAL Catalog valuable to makers,
repairers of stringed instruments, Imported woods,
parts, accessories, kits. Fine G-rm:n-md- vialins,
violas, cuﬂu. basses and bows, d 25¢ for cata-

Eredit certificate worth 125 an: osed with
al International Vielin Com Dept. RL,
4026 W. Belvedare Ave., Baltimore, 1215

ELECTRIFY Player Pianos, Pump Organs u_uJelsly
Inexpensively with Les Silent Suction Units. Write:
Lee Music, P.O. Box 308F, Culver, Or. 97734

s R L L

i shed instrum

E' n.“}m ":‘:T‘I.Iﬁ 3555“ West 13th-PM, Danver,
lorado 80215,

BLUEGRASS nn - Faliproof cuuttn Coursel
Balley, 4005PM La rﬁmnm

“STRINGS, ACCESSORIES, SCARCE mrl'_:‘imn
nlm.i::hlug 25¢, Stringking, Rifton, NY, 12471

TrimanAoes v oo T asabi.
u"m"?-ﬂ-"'m rdion-0-Rama, 874 Broadway,
N.Y.C. 10003

“POEMS Set To Music, Nashville Music Productions,
Bax 40001-PM, Nashville, Tennesses 37204,

GUITAR, Banjo 'll'l-ulln. , Mandolin Making Materials,
Accessories, Books, Piano Tunin ““:li alog 25¢.
Guitar Cantr, Box 15444, Tulss, Dk 74112,

S0MG Poems Wanted! American Music Composers,
Box 2829, Jackson, MS 39206

GUITAR MAKERS Moids, Electricall
fmmunnr. G618 Orlent, Chico, Ca, 959

TP, 78-79 WUSICAL INSTRUMENT CATALDE -
$2.00 - Cradited on 15t Purchase America's mnlt
tlmplﬂl source of major brand instruments and
accessories at Low, Low Prices, Write: PMI., Dept.
PM, P.0. Box 827, Union City, N.J. 07087

30 TO lus. mcwm AnL Model; Guitar, Amp.
Drum, Banjo bro! Free Catalog! Warehouse P79,
Box 11448, F'url Worth, Texas 751

" TENOR BAMIO ulf—tnnlm; be,
simple steps. salf-adressed sta
!gﬁlhlll hniﬂk Bu:l: 1225, Metair

EDUCATION & INSTRUCTIONS

UNLOCK Your fulure, Become professional Locks

Heated.

Ennlr to sololst In
ed envelope
rie, Louisiana

smith by lrdl'l time hnmmud; $13 In an hour
ible. All tools llt Included. Facts Fres.
!2.“ ame, ism'i m:utut- :nnmmudn.

Dept. lalr.'r-nu Tittle Fane, n.. o7eze

SUCCESSFUL Election to Public Office. Details:
Kimco, Box 469, Yreka, Calif. 96097

BECOME A Hurn:lunL WRITER! You gel writ-
in milﬂm . . . criticism of your work . ., .
:1. ulm and the rales tha thuwrl Sand
. Oliva, 176 Marion 5t. E ton, Ma.

Il.ulul Complete instruction. Sequence phatog
raphy. Catalog withoul obligation. Lermer Inﬂltuﬂr
8 Leatherchip Road, Molbrook, Massachusetts 02343
Licensed by GCommonwealth of Massachusetts —
Department of Education.

T BARTENDING-Bar Management Mome Study. Free
nformation, Bartending Traini Institute, 3843C
!In Fernando Road, Glendale, CA 91204,

“DETECTIVE Career. Free Information, Universal
Detectives, Box B180-F, Universal City, Calkl, 91608

S-'HI.I.I. EMGINE REPAIR Learn at home for profit

Money-back trial offer. Mo salesman will

2; Brings uﬂlln Modern  Schools, Dept.
PHESE 225 N. Brown Ave., Scl:tl:dlll. AZ B5251.

" USED Courses! Books! Lists 25¢. Smith's, 124
Mariborough, Salem, Massachusetts 01970

“PASS Civil Service Examinations—Easilyl Details,
Alena, Box g Farmingville, NY 11?31

"AUCTIOMEERING - Free catalog. Resident or Home
Study Course, Washville Auction School, Nashville,
TH, Mailing address - P.O. Box 180, Lawrenceburg,
TH. 38454,

LEARN Work Live with — METRIC
SYSTEM! il'.l EASY with I\III.AII'I'!II erlull and Spe-
cial t:um.-qmrr qum:t for Shop / Business / Home /
School $4.9 HWF, Route 1, Box 31-A2,
Shuphumﬂnwn, vnr 25443

" BOOKKEEPING OR ACCOUNTING! Your own business
or work for others. Easy home-study plan pruurn

u quickly. Veteran-Approved. Free *“Account
Erur Kit.” Write: Accounting School, Depi. EEI
Newport, California 92663,

TPIAND TUMIMG PAYS. Learmed sasi |t hame,
!.::rwlt:d NHSC., GI Approved. M RYANT
HOOLS, INC., Dept. P, 3631 Stockion, aurm-nt-n
Eilllurnil 95!20
LEARN Sewing Machine Repalring. Men, Women,
Lucrative profits. Profession  with hrlih’t future,
Gresslin  Correspondence School, Box Spencer,

lowa 51301.

" LEARN  Professional  watch repairing at &
hwbxut*; price, Free details. NAWTCO, Box 77AAB,
Fox River Grove, 1llinols 60021.
T START New career!
Complete.  Brochure
Philadelphia, Pa. 19111

economical.

~UMNIVERSITY mfrm " Legal, fast,
Urigue Programs, 000 Center (1263H). Berkeley, Ca.

Basic  Electronics
Bo

10,98
Free!  Arlix, 38,

18 PROFITABLE. $1.00
Box BS99,

REGLAZINE BATHTUBE
Details! Liké-Nu Bathiub Reglazing,
Minneapolis, Minn. 55408

EXPLODE Your  Creativity!!!
E-arsuml problems easily, “increasl
1.; “Needle Questions,'
agic.” $3; wolhers, B-ltermeni-.IBFﬂ-!-
Eagle, |daho BIGLE o )

COLLEGE DIPLOMAS without classes, Accredited
Degrees by mall, Free Details! ACSD, Northgate, Box
25!95. Seattle, WA BB125.

“WELDING TRAINING - Basic and Advanced for
Major Processes - Arc (stick), MIG, TIG, Gas, Pipe all

Solve  business,

Your Creativi-
“Wigwpoint
Route 1,

rocesses, A non-profit school, Accredited member
TTS. roved Ohio mmm HT, 'H'rHl for
school  bulletin gchadule.  HOBART

ToL ¥ "WELDING TECHNOLOBY. Box 79, Troy,
45373,

AUCTIONEERIMG: School of
tluctlmarml High Pnlnt uc !?!E! Free infnrm:
ion

~“EMPLOYMENT INFORMATION

FLORIDA! You can Live inm the Land of Sunshine!
gatﬁlnctillll Berelt, Bow SDOA, Palm Marbor, Florida

PACKAGING gearch,  Intarviswing,
Resume, BOOK § nni: HOW (3325 Vector P.0 Bad
895, Richland, Washington 89352

IF YOU Care - Join us! Journeyman credentials
irﬁntm_ Write: Mational Craftsman Union, 210 Fifth
venue - Sulte 1102, New York, New York 10010

I.I.IITI.II.II—IIEH “ZEALAND Want You! 50,000
Tflﬂ-!ﬂﬂl'tlllﬂl'l Listings $2.00. AUSTCO, 'Box
uﬁE Long Beach ;

IN BEAUTIFUL ARIZONA Emguojmnt and
Business Opportunity Infunmtlon $4 Solutions,

RADIESTHESIA I!Ilinni:l Dumln E.S.P. Courses LIVE
M?ulmcm Inwrr‘:t d ﬂﬂg :?.lunei::::]
L] T i
Highfield, u-nmllf Sussax, Enﬂand RH17 TEX. Sox 863, Glendals, AL 85311

LEARN GUN REPAIR At home for profit or hobby,
30,000 Students since 1946. Approved for Veterans,
llnn-r-n:h trial offer. No salesman will call. !'."-¢
Brings Details, Modern Gun Repair hool, Dept.
PMG, 4225 N. Brown Ave., Scottsdale, Arizona B5251.

uuliium DEGREES BY Iml. Programs| Bache-
lors, Masters. PH.D.'s Frae rovealing details.
Guunnllml. Bu: 317- PHl Tustin, l::luumil 2680,

LEARN Asleep or awake! Records, h? uﬁ'
ment! Free catalog! Drawer PM-400, Ruidos
Mexico BR34S

EXTENSION And Post-Graduate Awards In Philose-

y, Art, Sclemce, Botanic, Medicine, Homeopathy,
E.Id-llwl:l ond others, 30 subjects, Curricular free
{mirmall $1.00 refundable), Registrar, Sussex College
of Technology, Highfield, Danshill, Sussex, England.

AUTOSUGEESTION. Sleep-learning  headquariers!
Tapes, records, books, Gigantic catalog frea.

Assoclation, Bax 24 ﬁ Elmpil,
Washington 98501.

174 POPULAR MECHANICS

- Wllll-l-‘f Jﬂlsm— How HE:::TEI 'IZMI!I D:cun-ﬂlﬂn:l
ransportation puterize
$2.00. Transworld, gncl EGIME Los M:lla: !m

ALASKA GAS Pipoline Jobs. u-lled “Unskilied
excellent pay! For application send $3.00: Alca, Box
2727, Summerland, CA 93067

25,000 AUSTRALIAN JOBS! Transportation llstin!i.
Complete gﬁljdl Employment, Box 325,

Farmington,
/ Year Drivin Traclor-Traller, Free Detalls.
White Enterprises, Brooklyn, Conn, 06234 _ -
DOES AUSTRALIA REALLY WANT YOUT Complete
;‘ﬁ%ﬂ £2.00. Mail Mart, Box 11102C, San Francisco

OREGON JOBS! Living! Free Information,
OREGON JOBS, Box 5160- -PM, Sa im. Oregon i?m

HOW ING - WORLDWIDE 3400 - 1060 week New
Jobs, Imformation, lications $2.00. Passport
Employment, P.0. Box , Clearn, IN. 46034

M&lil'l‘?ull. — 1" !zllmfvlliﬁ ;ﬂ'rﬂ: You “;[q l:ll.'l
ransportation est Information,
AUSTRACO, Box 3784-), Midland, Texas 79702

EMPLOYMENT WANTED

ARE YOU LDOKING FOR EMPLOYMENT! Try our
Classified Section! It costs only $3.50 per word,
And, if {nu wigh to run all or part of your ad In

pital letters - you can do so for as little as

hrar word additional, Act Now! Send your ad to:

POPULAR MECHAMICS, CLASSIFIED DEPT., Z34 WEST
57TH STREET, NEW YORK, MY 10019

HELP WANTED
TEXAS REFIMERY CORP. Offers PLENTY OF MONEY
benefits  to

Plus cash bonuses, f:llan mature
individual In r lml gardless of experlenca,
write: W, C. Pres. Tun Refinery Corp., Box

711, Fort Worth, ‘i‘ull Fs101

OVERSEAS Emplwmlnt . e
Free information!
2921TAL, Indilnlnulls.

i *intemationsl,  B0i

ana IEEH

sslnm Jh‘rl'r' i wtl‘li » Mew R pnrtl!
s s ran an W L]
$200! Moneyback Guarantee! “Australla,’ Box

H??E Al, Slrl Fr‘ln:lilr.n, Californla 84109

WEHEH !HHI'.I'I'IIEIIT! ?:g{mu —
$50,000 + Syearl! All occcupations!l! New Report!!
2.001! Moneyback Guarantee!! “'Wo

176-A1, San Francisce, California 94108

FOR INVENTORS

Fll’ll'l' mmn and invention HIHW uud
far r’l rmation to: Wray ni't
E 1]5 ZIIN ?iﬂm Bivd.. Woodland Hills, CA I'liﬂ
PATENT Lawysr reprasents imventors by mall. Box
405, Medfield, MA 02052
MONPROFIT Foundation helps Inventors. Widest
range of services. Free rltmﬂln%‘inm Frae svalua-

tion, Affiliated lmllntnrl Foundation, 501-B lowa,
Colorade Springs, C

REGISTERED PATENT ATTORMEY. 414 Hungerford
Drive, Suite 411, Rockville, Maryland Z0B50

I RE—  United  States Patent Office
Searches. Patemt Development Engineering and
Marketing of your Immnl ldu: uPlh mu 8-
turer contacts. Send for Fl=
CATES and |nvention in‘l!nrmltlm s-m'lﬂ Ill'l'l'll'.'fl
since 1948, GEORGE SPE FROFES-
SIONAL PATENT ENGIMEER. Former UNITED STATES
H.Tlll'l' OFFICE EXAMINER— 3615 Woolworth Bulld-
ing., New York 10007

U5, PATENT Office Searches, 234 Broadway, Room
3615, New York 10007. Free Invention certificates.

il.'llﬂ'llll PATENT ATTORMEY. Maill Service.
:’ﬂ lications and Searches. Box 392, Millwood, N.Y.

FIMARCINE AVAILABLE FOR
TIONS Borrow any amoont within 30
Gimmicks! Complete free detalls: E
I-10-1, 236 Wayland Avenue, Cranston, Rhode I:

“l‘l‘ll'l'lll.l Im
HU

CORPORATE COMSULTAMTE in all aspects of new
product development - now avallable to private Indi-
widuals. Write: Designers' Choice, Inc., Box 148G,
Dakland, N.J. 07436

FATENT AND DEVELDP Your Invention Registersd
;:‘Ttm ent and Licensed Professional Engineer,
il

EE PATENT INFORMATIOM Eur{ulnlﬂﬂnr

Should Have. Richard L. Miller, 3§12

nulldm; New York, Hau 'mt 10087 (212) H? 5—:5:
I.HRII hm't to oMer mr invention for sala or

license, Free Booklet outlines procedures, royaily

rates, requirements, Kessler Sales Ourpnutlm

I:-.'-Ifl. Fremont, Ohlo 43420

PROTECT Your Inwentions . . . . . with
“Agreament To Rewiew Ideas™, $2 each 3 for IS
. . Harrington Industries, 1650 Broadway, New York
MH Room 11 m.N

ru! calalog. aliffn Construction Materials,
Inventors Bonhslwl. -M Sinclair Hulldiu, Fnrt
wuﬂh T'h' 76102

LE'II.LI.'I' Protect unpatented Ideas two years In
the Patant Office and sell rgalf, Charles 8§,
;'Elnnf;. Invention Consultant, 415-A West 57th, NYC

ATTENTION INVEMTORS. Wﬂﬂf“‘ all  Television
Marketing Costs! 1 your Prod gualifies and has
consumer appeal to at least one out of every
1,000 households, we will, at our expense |I|mdu=|
a Television Commercial, buy national Television
time, handie Tﬂlphm inquiries, then pmuu
your orders. There |s MO out-of-pocket cost

nau we work only on & percentage of the nl'o‘ﬁtl
e are a 30-year pm-duwr of molion pictures and
R 178 Sy B b

arketin o o 1
19103, 1215:'!.53 " -

(Continued on mext pags)



FOR INVENTORS

Continued frem

, Form  outlines, in on. N,
P.0. Box 23007, Sacramento, CA. 95823
S TE

INVENTIONS MARKETED Cash Ruﬁitln FREE
INVENTION PROTECTION 'H.'Iﬂ r*
Spector Manufacturers Re &lunmlm. Woolworth

Bulldin;. len York, N.Y. 10
INVENTORS: Free Information on offering  your
invention for sale. Sales Corporation,

Kassier
C-51-1W, Fremont, Ohio 43420,

HOMEKOME Factory nmeeds several new products
every month to satisfy their oversea hl.ll"ﬂ'l- Particu-
I.l'rh' Interasted housahaold Items ulr gamaes,
ets, Please send sketches or detailed explana-
nn for evaluation and cash/royalty purchase, If
have @an article/sccessory cannot produce
lmtlr,lllr because of unlrltltr, price, or labour;

Elll“‘ try us. Hon l:nrl fastic ' & Melal Products
empany, Kwuntong W 9627, Honghong.

" INVENTIONS wuﬂ"i -rur “Marketing. Mega-Tek, 28
Route 9, Howell, N.J. 07721

400,000 BARGAINS Below Wholesals: Hlml Fraa!
Liguidations . Cla .

seouts
Single Samples, Frn Detalls, Ba) Irﬁurmn Oppor-
1u=ftln. Box 730-A, Holland, llll:hlm 48423,

GRAMITE AND BROMIE CEMETERY MARKERS Below
Local Prices. Erwin, Box 07554-PM, Columbus, Ohio
43207,

HOVELTIES I:i Club sll:ﬂpllll. Garmants,
Printing. Mansion Enterprises, lena, New York
13549

"HEARING Aids, batteries, wholesaie htllu 25¢.

Fiston, Box 1444, New Preston, Conn. 06777

“CASH In Selling Latest Imports — | SI.DH. —
Universal, 528 Trabert, Atlanta, Inr,tll 30309

“RINGS, ll!‘lluz prl:ud 1309 below retall price.
Catalog, (refundable), Anka-FM, 95
Washington, West Warwick, Rl 02893

~ WD VEHICLES. Info, Quote and Purchase Authori-

Fation $5.00. DAB, Box &1, Venetia, Penna. 15387

“SHEEPSKIN SEAT COVER — $37.50 Immediste
delivery. Top quality, Skins lu-r all Leather Crafts —
Fréee catalogue, Laather 'I'l|-||-|I|'|gn l!.‘.nmplny 1080
Revere Avenue, San Francisco, Ca. 84124

T REAL ESTATE & FARMS

MEW! FREE! BI “"H Catalog! Over 5400 coun-
try properties describ pictured! Land, Farm
m-:h sinesses, Recreation, Retirement, Select
best thrucut the 0.5.] Over 700 offices, 43 states
All Across l.n'llrlr.ﬂ Yours FREE from the World's
Largest! STROUT REALTY, INC., 7 8. Dearbormn, Dept
, Ghicago, IL i

CALIFORMIA — 215 Acres — $48.00 Month — No
Down — Owner — Suite 55A, 7131 Owensmouth,
Canoga Park, Calif. 91307

MOMEY! Make it :I!uish and easy in WHOLESALE!
Write for Free Det WRC Distributing Co., Box
6442, Fort Worth, Tl:u T6115.

" DISTRIBUTE RAND MCNALLY ROAD MAPFS . . . High
Profits Low Wholesale prices . . . Dealerships avall-
able . . !.I'rlll'”ﬂlﬁ.[ 34 Marquette Bank Bullding,

“Hll.lll.ll Country Properties.” Our 63rd year.
c-ltlnllll « B lssues $2.00. Tax Sale Service, Suite
5 Bloor Street East, Toronto, Ontaria M4W

wumﬂ ARKAMSAS Farms nmhnhlmm.

Homes, Businesses, In the beautiful chitas—

GClean |Lr Pure ‘Water. Free List: Americam Farm

Realtors, 71 Morth, Mena, Ark. 71953,

ll"l'ﬁiﬂl"'llhtll "LAMD, 10 Acres-$40. down, $40

hﬁbﬂ vaid In hllfurnil Owner-Mike
ar;

m—H-Glllltln. , Downey, | Ell_l_ﬂth i

CALIFORNIA Acreage, Lots. §20. down. $20.
Monthly. Box 35201, Los Angeles 90035.

GOVERMMENT LAMDS . . . from 57.50/pcre] Home-
sites, farming, vacatloning, Investment opportuni-
ties! “Government Land Buyer's Guide™ plus nation-
wida lstings — an surplul Lands, Box 19107-AX,
lﬂ'nhinrtnn, DG 2

“FAEE CATALOGI™ AIl Types Propertyl Photosl
Pﬂ:n in 12 mm EAFE Real Estate .'T.u-m;'
E80-PM, Little Rock, Ark. 72203 - .

Illli' T8 BUY r “naxt home or proparty. Hnow
rocedures for Estate purchase. Guaranteed.
I!Mrn:nﬂ INI-J. N, Emerald Ave., Modesto,

TBIG . . . FREE . . . SPRING CATALOE[ Over 2,600
top "run coast to coast! I.Illt'l'll‘.l l'll.ll AGEMCY,
B12-PM Wast 47th, Kansas City, Mo, 84112,

PRINTING
Offset 47/ !Ilhcmn Gold

informaticn Incl a
. mh‘rum ius, Los m-m,

ble) - Tmhhﬂu 1

Calif. 90025,
aking Detalls Free.
78, Florence, Sowth Carclina

WHOLESAL Prlntlrlll Mane
Printers, FH 21, Box 16
26503,

1000 EMBOSSED Business Cards ﬂ.u Postpaid.
ltgun'tl. 'll'lnlad Elco, 1B1-A, Sylvania, 43560,

'QUALITY Printing, Lower Prices, List Avaiiable,
seico Products, Danvers, Mass, 01923

QUICK Copy Printing, Low Prices. Write: Nation:
wite, 614 N. Main, Bloomington, 11l 61701

QUALITY PRINTING. Economically :rl'c'lﬁ ‘F“‘I’
s@rvice. Frea samples, Deep
Clinton, M3, 30056,

" HWEW BUSIMESST 50 Letterheads, 50 Ervela II-.
100 Business Cards $15.95. Samples and Price
Bﬂ:& 12440 Moorpark 5t., Dept. A, Studio City, h.

—_ GUMMED LABELS

1,000 DELUXE GUMMED ADDRESS LABELS .00,
FREE LITERATURE, Acme, 1238 Voskamp, Pittsburgh,
Pennaylvania 152132,

1000 Gummed Address Labels $1.25. LaPrell's,
GEA Old Mill Read, Kingston, Mew Hampshire, 03848,

Rochaster, MN, 55901 (507) 288-6477 ——GIFT SHOPPING

GENUINE Indian lmlnl Whalesale, Detalls $2.00

FREE Bernadette Gifts Catalog. Many new Items,

e 0 asan 6301 North 7Tth Street, . o"E" Clearfieid Street, Philadelphia, Pa. 19134

“ADV_AGENCIES, ———— W, Jvey . sives s e
= ren Br ure. Yesiem ay, n ne,

ADV. SERVICES, MAILING LISTS Pmu. Ohia 44130,

MAILING Lists - Fresh names, eager opportunit "’ E Gummed ADDRESS LABELS, —
P oy - Pt L R o .;.,,ﬂﬁ t sture, Mailorder Mart, © 812
addressed, Zipped, 1000/515; 3000/53) - Postpaid, _uﬂhrldn. Hl!l Yreka, Callf, 96007
Safeway, 118 South Dufly, Butier, PA. 16001 SRAVIRETIA G B el Free Gl uFﬁ?ﬁi

" FREE Get your circulars printed and malled free, Gifts PM179, 28 Valleybrook Estates,

Guaranteed $1.00 Lozano, Post Office Box 2034.8, 4BBaz
Mercnd, Gallf, 95300 e ~_FREE GIFT CATALOG. Nenos Easa, 5816 N Jersay,

mu.unm ADVERTISERSH CLASSIFIED nmm. Ghicage, 11l 60850

ING CAN BE MOST PROFITABLE AMD REWARDING

Hl‘.ll-l.lll 15 'I'II KNOW WHAT TO DO, WHAT NOT T0
DO. COLUMBIA CAN WELP YOU WITH YOUR MAILOR:
DER PROGRAM. OVER 20 YEARS
TISIMG EXPERIENCE, KNOWLEDGE
PUBLICATIONS, EXPERT HF’T SERVICE
YOURS AT MO INCREASE PUB

DARD RATES. CHAMCES l 'I'l.'ll.l WILL SAVE MONEY.
WRITE TODAY FOR FREE DETAILS PLUS YOUR FREE
COPY OF “MAILOR ADVERTISER'S RATE GUIDE".

COLUMBIA ADVERTISING ARENMCY, BOX 1285-PM10,
RICHMOND, INDIANA 47374

T BUSINESS SERVICES

BUSINESSMEN Ralsa Nesded Capital, Froe Datalls.
Box 274, lachzonville, Illincls 626

RUBBER STAMPS

Hllll!llﬂ "DAZILING TROPICAL INCOME ES-
TATES | — Minl to Maxl Investments from $25.00
mo. — GUARANTEED 12% per snrum Met Return on
Investmant on Real Estate lease-back plus Yacation
and other sallent Benefits, DEVELOPCD, Box 2483,

Dallas, Toxas 75221

WOW To Find And Purchase Good Counlry Land.
Send for Detalls. Em-Co, P.O. Drawer 1370, New
Bern, N.C. 28580

T EXPORT—IMPORT

WHOLESALE Casszette tapes C.60 473260
back guaranteed. HI-FI C-90 2/82.80 C-120 2/$3.8
Hml cleaner 2/$1.90. Box 482, Dallas, Teoxas
5229 $1. Handling.

—m'rrnmi—

PLASTIC BAGS WHOLESALE. 350 Sires Stocked
Catalog 25¢. Milvan, 7799 PM Enterprise, Mewark,
Callfornia $4560,

—_ BUYIT WHOLESALE

FREE Catalog Bargains Are our Business, Alicis
CGompany, Pelzer, 5.C. 20669

WHY Pay rmllT $2.00 buys glamt wholasale cata-
log of 1500 rare and beautiful products,

Includes 4a.m ift certificate that can be used
same a3 ca purchase any of our products,
Richard's ‘Wholesale Specialties, 207 mnsfigld
Par r. Murlhud City, HC 28557

I!!'llulllu'l PARTS, hn-ru toals  for I::Iuln
Saws, Small Engines. Flrst Quality. Substantial

savings. Free Catal Stores, sh Ive sales ul
numu: for dmlro*nlwmtlnn n‘lﬂf Parts, Box
6329-K77, Erle, PA 1651

BELTS And Buckles, t‘:umphtl line fast ull-u
Iincluding truckers, motorcycles, CB's, westerns, eic,
Blg Profita, iste dealer set up, Catalog, detalls
free. Anchor claltles, Box J958-BPM, North
Providence, RI 11

HAVE Own Business. 'n‘nrld‘l. Ilrmt uhullﬂllu
Amarican, forelgn.  Bar detal
liu_}tznlr:nlml Buyers, Box 1 rnrmnu nmm

RUBBER Stamps, Business Cards, Free

Catale
lackson's, Brownsville Rd., G-101, Mt. Vernaon, ﬁ
G2EG4

PERSONALIZED Pocket Rubber !tlm;. 3 lines
$2.00¢ Bett-R Enterprizes, 12100 Yalley Spring Lane,
#3308, Studlo City, Ca 19604,

—_____OFFICE SUPPLIES

MAILORDER RECORDS Help get Incrensed busi-
ness! Complete 32 Page Recol hﬂ |hu'u| our
Inqukrlu orders, advartising, ex ﬁf

PEL, POPULAR MECH ull'.l nlrr
!:l wm §TTH l‘l'lit'l' MEW YORK, M.Y. 10018,

PRINTING PRESSES—
RUBBER STAMP OUTFITS

SIMPLE-X RUBBER STAMP PRESSES. H_rdriulic
u;trlt-ﬂ elecirically heated, Sizes 5"

" 10% x 157 Starting outfits, Order l'pr pradses,
supplies lhl d day recelved. Send %200 for Cata-
log and Brochure, Custom Manufacturers, Box 211-P,
Springfisld, MO, 65801.

3500 GIFTS, NOVELTIES DISCOUNTED| FREE GIFTS
With m-u:l‘ Ben Gev's-10, 288 N. Livingston,
Livingston, NJ O

SOLOBRIDGE G:n I
information! SANDPI
Porlllnd. Ore. 87219,

Shop without

e %ﬂ' eton Ml order. SortsaBo DI Nort

l:-llll
" m t:l:l'.lTlllI nir"r "CATALOGUE SEMD 25¢. Decy,
P.0. Box 242, Howard Beach, N.Y. 11414

“CLOCKS, WATCHES, OLD GoLD,
" T JEWELRY :

HIBHEST CASH For Gold, lowel Gold Teath,
Rings, Diamands, Watchas, Sliver, Platinum. Mall Artl
cles Today, Fras glit with Information, Chica ﬂﬂd
& Precious Metals, & E. Monroe, FP
Chicago, 60603,

" WIGHEST CASM IMMEDIATELY For old gold, silver,
platinum, Jewelry, gold testh, watchas. dlamonds
spectacies, Frae Information. Rose Industries, H-.i
East Madison, Chicago 60602, Established 1934,

" CLOCKS - Wood handcrafted. Brochurs $1. Fisk,
631 Union Avenue, Middlesex, N.J, 0BB46

" GOLD-SILVER-PLATINUM WANTED. For free |r||l'l|'
mation Write: Wilmats, 345 5. Glassell, Orange, Ca
92666 Eot

materi-
ox Rivar

rm-: ;“’r brlﬁ.ﬂaﬂm.mr

" WATEH And Clack uﬁuriﬁi"'ﬁiﬁi'._ioﬁi
als. Free Catalogs. North American, 77-AA,
Grove, Illinols 60021,

FREE! 4B color [eweiry cofalog. Wusso, Box
11um m::'-.“m nu?! i .

MONDS - 1 Carat (app
:1?50 Cotalog %2.00 refundab
575, Wuﬂhln[tﬂl'l Dhio 43085,

PRECIOUS STONES & MINERALS

_ﬁmlﬁ 100 stones)
amonds, Box

“PRINT YOUR OWN— Printing  Presses, ii'rI
supplies direct from factory. Send 25& for catalog
E;iﬂ:.m”“ tor Kelsey Co.,, DM, Meriden, Conn.

" SAME Day Shipment. Rubber ! Outfits,
Supplies. Wholesale MllnE $1.00 deductible. Star
Stamp Supply, 732 Federal, Chicage BOGOS,

TYPE Fonts, Hand Printing Presses, Supplies, 120
E- €3, $1.00 deductible first order, Acme Type, 732
eral, Chicago BOBOS,

RUBBER Stemp outfits wholesale. Free catalog.
ﬂ;:kmsfupplr, Brownsville Rd., 5-110, Mt, Vernon,

Stamp

PRINTIMG Presses,

Turnbaugh  Service, 1'—"“ Suppiles Lists, 20¢,
17055

Mechanicsburg, Pennslyva a

RUBBER Sta
1.00 Deductibls,
ity, Mo, 65101,

Supplies; Startimg Outfits, I!'..mlu
srtine, mz'umr, Jeterson

500 POLISHED Gemstones .00,  Tumblecraft,
5401 James North, Minneapolls, Minn. 55430.

—JEWELRY Supplles, n:u:u ‘Gems, Catalog :iﬂf‘i
Pro &m:tor' Pﬁnh Box 112P, Kennesaw, Georgla

IH Frée calalog no serious reckhound, gem Cutter,
Jewelry maker, hobbylst or craftsman can be with-
out, Full of bargains, exclusive |tems, low prices
from largest suppilers and authorities In tha ﬂlld
Frae new catalog |ust o the prlu mr!l for :
ssking. Write: Grleger's
Arroyo Pkwy., Pasadens, California mni

~ TREASURE FINDERS

“TREARSURE -Locals quarter mile away wIth uﬁn
sensitive locator - hm?ll.ll‘l fres. Research Produc
Box 1 3141 . Mlc Tampa, Florida 33611

l:ﬂllhnl on mext page)
JAMUARY 1979
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TREASURE FINDERS
{Continued from preceding page)

MAKE $1000-$100,000 month, Spend few hours
3 week, ﬁ-en Jria:ry Hup:;nll'i!htl neaded. Detalls:
Mujahid's, P.0. Box 64, Bangkok, Thailand.

FIND Lost coins, jewel buried treasure, gold

gts, relics. Mew mulﬂhmq patented detector

aru yes objects, tremendous "';‘59 no puund ick-

Free catal Gardiner, M N Ve,
genix, Arizon "h','rﬁ

MadelS fiom 504 55 Send for ree Tedasure Huniing
gls from or free i

Guide. Compass Metal Detectors, Dept. PBO3, Box
366, Forest Grove, OR. 87116,

SILVER? Sil late? Solution 1den‘tl+‘-u Instantly!
Unuﬂlﬂliiﬂllll;‘ :::nluﬂ! $6.95. Silvertest, Eliﬂ.
South Hawley, Milwaukee, Wisconsin 53!11

RECOVER LOST COIMS, lmut-r Gold, SIIm
Relics, D-Tex detectors rmn:t trash, but find despl
burled treasures of all sizes. Free Literature. D-TE
ELECTRONICS, G614 Easy Street, Garland, Texas 75042,

PR OCCUPATIONS

FT. SMITH Auction School, Fi. Smith, Ark, 72901,
Resident & Home study. Yﬂguq__-l-u_p[m!

" FREE Ca l:lillull. Ilup.lfr air conditioning refr

tion. Tools pflh- full Instructions. Doolin, nlE
Canion, Dallas, Texas 75201, =
STRIPE Parking lots. _Gemuine urépurlunlt:'.

Pavement Marking,
Ohio 45238,

PI.HTIIEIMTIII Profitable home business, Hold;
awailable, Details: Lymnette, &251C, Mentor Park,
ar, Ohlo 44060,

6636 Thunderhlll, Cincinnati,

" $100./DAY POSSIBLE!! Buy Scrap Gold . 'Easr
Complete manual, $4. Satistaction Guaranteed ,
Brown, 956 Springdale, Atlanta, Ga, 30306.

lrur Service Contracting Business,
Alena, Box “A," Farmingville, New York 11738,

IIMI!IEHT! GRAVE MARKERS. Memorial conmsul-
tants peedéd In your area. Erwin, Box 07554-PM,
Columbus, Dhio 43207.

MEXICAN  LEATHER

Details,

IMPORT BUSINESS, Small

Investment, Detalls, Sample (Wallet) $10.00
!ml;dn'i. c/o PO, Box B19PM, Chula Vista, calif.

HOW To Make Money writin
Information free. Barrett, Dept.
Michigan, Chicago 60603

T SALESMEN—DISTRIBUTORS

INSTANT CASH COMMISSIONE Full or part time.
Froe sales kit featuras America's largest line low
g:‘lt‘.'lﬂ Business, Printing, Adverlizing ialties,

Calendars and other necessities used daily b
hnlnr:l- people, melllllll rtrut order, No experi-
ence, No Investment. Mo collections or deliveries.
Write today. Nltlmul Ptu:a Dept. 906, North
Chicago, IL BOOG4

MEN-Women! Show new Hertel reference
htunishl J-dimension Nativity cover, Full
enced ure text commands instant attention.
Top :umn sslon, bonus. Liberal credit plan! Mo
Investment, Demonstrator Turnished. Wirite:
International Book, Dept. PM, Box 118, Wichita,
Kansas 67201

SELL SENSATIONAL LOW-COST BURGLAR ALARM.
I.I unin.: seller, Exceptional margin. Samples for
u Northwest Electric, Ave. 100, Mitchell, 5. Dk.

short paragraphs.
C-278, 8 South

Bible.
refer-

$IHII E:lf: ) Hut easy! snmr tlmlr' Ehnw
men's, women's Double Alr Cushion shoes. Dress,
work, salety toe! Highest commissions. Shoes for
aursalf. fit Free.  Bronson, Daept. H-19,
Minneapalis, Minnesota 55408

SHAKLEE Opportunity-52 (Refundable). 1132 .
Oakleaf Dr., Phosnix, Az 85008 S

l'lll IJB‘I.-IIIS Automatic nmnm: Profilable
#300 ir'l'l'l.lrldiblll AronMarine, B1A, Mastic
!u:h H

— AGENTS WANTED

GET Cash commission wilh each order from
friends, nrluﬁahnr:. far America’s finest shoes, Eagy,
Profitable. Mo experience needed. Salling outht
frea! Mason Shoes, K-455, Chippewa Falls, 547,

BE Your Own Boss — 3ell Home Products, Cos-
mtiu in spare time. You buy wholesale. We send
full-sips uprdd»d: for Free Trial. Great profits. Rush
nlm address to: Blair, Dept. 31JA, Lynchburg, Va.

lﬂi COMMISSION, llurullt Signs, Free catalog.
Fast service, Qualit ns, 4218 Glenn Ave., Depti.
A, Winston-Salem, NE 27108

PRINTINGE Advertising Salesmen—Excellant money
making sideling 2ell Decalomania Mame Plates,

small  quantities, vartising u:llltlﬂ slgn
EH?' Frea Samples. Ralco IL. Boston, Mass,

MANE MOMEY IN SPARE TIME. As a subscri Inn
gales représentative for leading national I'Mf;‘-l
Can earn generous commissicns while learning
art of selling. Instructions and supplies will be
sent to you free. Send this ad with your name and
address to: POPULAR MECHANICS, . AB-L, 250 W.
S5th 8t., New York, N.Y. 10019,

176

POPULAR MECHANICS

SELL WORLD MOMEY To Banks and Businesses,
High Profits — Write: Grand Value of America, P, 0.
Bnt__.'.ﬁ? Sos0, Miss. 394

DEFINITE hot iltn‘l' ~rmrrlnn MDS" See ad
under auto supplies.

SPARE TIME CASH. 3eail famous Hanover SMH
Samples, sales kit free. No experience needed. Ma
age limit. Big commissigns, Hanover Shoe, Dept
2473, Hanover, Pa. 17331

BUSINESS OPPORTUNITIES

INDIVIDUALS WAMTED TO SHARE $110-MILLION
SILYER FIND. Details: 5trike, Box . Woodville,
Texas 75979 . o

You Can make money and avoid ga'l'h'll Free
Details. How, Box 408, Washington, I &157

IHEIHSI YOUR I'.Iilllﬂl in Firehpuse Magazine's
Proven Classified Section. World's lar :-i ma u:mu
for ftirefighters and their families.
readers. Special Rates. Call 212#935—1554 or m‘ltl'
{Hﬂg““' Dept. PM-1, 515 Madison Ave., New York

Ill!'l'llil.l'l'n‘ll Wanted. Amazing Ptnﬁl H'ndu:lln
Mailorder Business. Free Details. Distributors, P
21, Box 1674, rlnrincn. Sauth clmllnl 29503

YOUR NAME TO ALL mlllﬂ I-Hﬂ Iﬂllfm
IMNG DFPORTUMITIES THIS ISSUE It
KIMNG, 1022 JIM HOGE AYEMUE, HARL HEH 'I'El.ll
TBEED

lll.ll lll'.lHH 'l'ﬂl|.|l'l Ehurl .lurH:Il:i Booklet Tells
How and what bo Write, Includes Direchory Illlin!
Where to Sell aﬂur -'-rﬂr:les Send $2.00 .
ENTERPRISES, 1PM, 1851 EAST JULIE DRIVE,
TEMPLE, ARIZONA 85283

$500 Monthly Clipping Newspaper Items. Experi-
ence Unnecessary, Frﬂl Details, American, 1108
Golonial, Inkster, Michigan 48141,

UNLIMITED EARMIMES WITH MONEY - MASTERS
MANUAL., Write Teday! Ferraro Enlerprises, #Mnl,
32 Carriage Lane, Newark, Delaware 19711

BIG Profits In becoming a supplier to major

industry through electroplating small parts
metalizing non-metallics. Write for free rrllculim
Mason, m o MC-2-18, 1512 Jarvis, icagn, I
GOG2E.

CO-PUBLISH *"Mail Sales Advertizer” leading mail
arder N;nc: CW and details $1.00 USA only, Bob
Musial, 11907-PM, Chicage 60611

Fllli.lll:lui. Now business loans, Brokers &m
lia‘%l:‘uﬂ. Twentigth Century Finance Free (800) 821-

BECOME Tax Consultant. Our stedesls earn
$1,000-83,000 every tax season preparing returns
gvenings. State approved, MNational Tam Schoel,
Mansey 2AK, New Yerk 10932,

‘MAKE 51500 Hourly building custom lug.
gage /caset at home. Huge natienwide demand. Fill
mail orders. We :uppl'[r materials, instructions . .
everything, Free details, Customcase, 6075 De ‘soto
Ave, Depl, X20-73, Woodland Hills, CA. 91365.

MAKE SPARE TIME I"..BII I!I.LIIII IIIIHI MATCHES.
Highest commissions paid; helps fight inflation,
gives you money for hobbies. Wrile for money-
making details. Tell us what you've sold before.
Superior Match Compan I:Iupl. Mx-178, 7530 S.
Greenwood, Chicage, IL 60619,

$100.00 Day P ssiblell! Buying Scrap Gold. Free
ith, Box 11216RM, 'hm'ﬁw 89510

VENDING IIII:HIHH Hl\ selling. Routes earm amaz-

ing profits. ng:n Free, Parkway Machine
Carporation n enspring Drive, ‘nmuiln,
Maryland 7i08

$83.00 me Squau Foot Plywood. (Huge Demand).
Revealing Proof  25¢  (Refundable). Woodwin,
Bridgewater, Mass. 02

| CAN Make wou rich, Easily! Don't think 507 Try
me! Research, Box 73605, Fairbanks, Alaska 99707,

NEW Mailorder Dealers WANTED!! Profits High!
FIE! Furn 76, Box J78PM, Boonville, In. 47601,

"BE Your own boss! America's most unique income

nrh.lmt 8%, re time or full time, Report
D%gl ' ga‘l 16349, Fnlrt II:I‘IEE1 Pﬁwlﬂl

51:'1“' """?m,m Details T rabepm, SEEN.

Main, Yidar, TX

_ BECOME Our Mall Order Distributor with !bl‘gll
inveslment, Frie Brochure, Audit Controls, Box '
Emarson, M) 076 .II-

EEI:II.E I"l'llll-...lﬂ llﬁut—lﬂ':-lu FIEEI
mnmn.u. mu 7820,

" SELL Books Mail, Complete Dealer Set-u
25¢. Midweot. By AMRZFM, Shawano, Wis. 54166,

SELL LAS VEGAS FUNPACKS. 400% PROFIT. Drop-
shipment, Circulars Available. Atlas, Box 19307, Las
Vegas, Nevada 89 1!

| MADE $a0,000.00 Year by Mailorder! He
others make money! Free proofl Torrey, Box 3l
'tpslllln‘li. Ilh:h.ly.nal.l 187,

MAIL Bat C:ulun to Naw
:ﬁnl?s' Detalls $1.00. Volz PM,

WRITE:
4187,

Mothers for Big
Ypsilanti, Michigan

" DOUBLE Your Mail order Earnings!! Free Repor.
G+S Distributing, Box 233C, Brookville, IN 47012

LEARN Mail Order Success Factors! Detalls Free.
Retlaw, Bax 27324M, Phoenix, AZ. BSDE1

MAEE 2 Times your cost — Over 1500 Gifts and
Mowelties. Catalog $2.00. lllun.d.lhll, Edwards, Box
0BO98
Sama Time. Total

&3, Woodstawn, ..
Hm'rnn’l
Box 68X, Park Ridge, Il m

______ In_ 30 t:llfllrlrlt mml
Cost Under
“"SCREEN PRINT T1-S5HIRTS, Other items. linex

~ ADVERTISE

sive, professional kits. Free Details, “I‘-Prlntlr”
PO@ 23991 (GC), Tampa, Fi. 33623
HOT — Stamper Prints Gold Leaf. Personalize

BVETY! thi Print Business Cards, Pencils, Malches.
Frn Details, Gold Magic, POB 24986 (GC), Tampa, FI.

BUMPER STICKER PRINTIMNG DEVICE.
Simple, Portable, Free detalls. Bumpaer, POB H?;i
(GG), Tampa, Fl. 33622

SELL SENSATIONAL I.U'II'-GHT BURGLAR ALARM.
Exceptional margin, Samples for trisl. Morthwest
Electric, Ave. 113, Mitchell, 5.0. 57301

FE!;: l!'ﬂll']' sales it H.llt m'ﬁ Profit, Gourte-

634 Bogart, Bronx, N.)
II.II‘H'IIIHIE ASSEMBLY Hul.lnul Bi Illmfitl
Start home, spara time. Investmant, edge,

BEpatience unnacessary. Free IIIu:trmrd Iitarature.
Barta, Box 248 MM, Walnut Creek, Callf. 94597,

Hﬂll!'u'l'llll Fr“ Booklet] “Llrlllmﬂld Imcome
From Racing.” Ellas, Box A47-G, BHroocklyn 11218,

SAVE! Your name forwarded to all Business Oppor-
funities this issue and more!, $1.00. Malimatic, Box

Details: Mer
h; Business Magazine!
lou

FREE Mailorder Dro
'5‘:‘?‘]:.:]-':.‘ World, Box 135 x Falls, South Dakota

PHOTOSTAMP Agents Wanted! Make big Money
From Home mailorder, Free Samples, Information:
Postermatic-C7, East Providence, R. |. 02014,

MECHAMICALLY  IMCLIMED (Individuals desiri
ownership of Profitable Small Manufacturing Busi-
ness. Man{'sgmffull time opportunities presently
available ithout investment: Businesses, 92-81,
Brighton 11th, Broaklyn, New York 11235,

PIAND Tunimg quickly learned with home stud
courses. Diploma granted. American Tuning School,
17050 Telfer Or,, Morgan Hill, Calif, 95037,

$800.00 Monthly raisi worms, nightcrawiers.
Charlie Morgan, Box 116-D, hmell, Florida 33513

TAKE Catal orders. We dropship 2500 best-
salling specialty products. Lowest below-wholesale
prices. Immediate dlim spmtlcullr home busi-
ness opportunity, Free De Soto
Ave., Dept. 20-7J, Woodland Hllh. I:-ﬂ 91365,

FIL‘IFIT: FROM I:L.I.HIIII.I llﬂll'ﬂ:lll! luul:ll'l
shows yau how to & own business with
l:llsslllld Ad'r-lrtlﬂn ‘Hm (Refundable with

E. PULAR MECHAMICS

first order.) M. POFU
BEPY. P, WEST 57TH l‘rmr NEW YORK, W.Y.

PICTURE Frlmln:—l'rnﬁt.lhla full or spare-time
busingss, Euir learn  with  handbook-course
“Guide To Piclure Fmrlin: Profits.” $3.00 Guaran-
teed. Free framing-supplies catal Included, Japs,
126-PM Saventh MNorth, Hopkins, Minnesota 55343,

05093, Detroil, Mich. 48205
323 South

$40.000 Yearly, Detalls,
I'rinlllm #B04/)5, Chicago, Il

3 nﬂl: I;l#ﬂtﬂutlﬂn mﬂ.m“n-? slze SI w
pplie nn—&T e mp|
Ulf[!ll!u'll n.uﬁ. 'HII"I anal C f West Bruce,

Hllwlum WiSae

" MAKE $2,000.00 MONTHLY. Spare time. Unique
rmlln ;ntrrpriu Ko nllir:ll No capital to :l.lrt
T,

ura , Box  1132-19K,
lndlln:pnlbl.. indiana 15225

" INCORPORATE $39.50, E\llr.l dn-:urrllrlt wired to
lagally form a corporation -'111. Frae
EBHIHSJUT‘l Legal Associales, ?ll nlldn-m Aurora,

Jonasson,
GO60G,

~ FREE Information, how to start a tripie A Nursery
Schoal on  shos-sbrin Paula Elpala
Fuhllllﬂcr ltwiu 1. Jﬂl lllimﬂ: m

TMAKE 00% Wholesalin i It
Na InvrniL:lE{i nh“ Dl‘ll"lfnﬂ.l'l.ii:ﬂ ﬂ‘ Emuh.lm:.
Sallsbury, MD. 21801

_ BECOME INDEPENDENT TREMENDOUS POTENTIAL,
Distinguished, enjoyable homework, publishi 3-
sty e S

i L] T,
Miam, Florida 39161
| MADE $2,000.00 Monthiy in Mallorder , . . Why
nuthrim Fres Proof. Gre , PM.1, Dunkirk, Iln

~ ENGRAVE Plastic Desk u.gd(;.
Least Expensive Professional &m: res Dlullt,
En:flm. P.0. Box 2ZBOS(GC), 'rm Florkda 33622

~ (Continusd sm mext page)




BUSINESS OPPORTUNITIES
{Continued from preceding page)

ﬂbl-r Monthly Possible. Spare Time. Woodcraft
Product. Easy, 4 #f. Woadventures, 3731 Buford
Hwy., Atlanta 1sz1

AUTOMOBILE SERVICING. Start a profitable busi-
ness b? p:rfurml a needed service for women and
gxecut 5 for detailed manual to: Kar
Kare Sanrlu. Bnl; 70, Ft. Worth, TX. 76115,

" MAILORDER Opportunity, Start profitable home
business without experience or capital. Write for
free book, plus nnnlml:-.5 Mail Order Associates, Dept.

€18, Montvale, NJ 0764

$85.00 Daily possible mlnum:lurlnli concrete
fence posts home, Prm:lin:nl nvestment,
Send p. American 3J, Box 12596, MNorth Kansas
l‘:ltr. MO g4116

'I,,m ‘lll“l:l lr!nlgud M‘Fluh alan il!.!;
' B n, Bul 3 Foft'lll'mﬂt ﬂﬂi Ell!

l:lllﬂ'l'lHIIlll II.IIIHEI.! HNI‘I’HIH! E:Nndlﬂz
Merchandise Firm Seeks Individuals Interested in
Establishing Profitable Distributorships. Experience,
Investment U"H““lamlﬂlﬂ Immediately. Free
Egmrtzléum MwWs, 202 le Street, Charlevoix, MI

iﬂﬂﬂ MOMTHLY CORRECTING PUPILS' LES-
SONSIN it Jmm:ld‘lltlhr Free Report. Send self-
ldﬂrllﬂd stamped envelope, Home, Box 9201-5B1J,
Elrl nlu;o, El. 82108,

" AUTO/VAM CUSTOMIZING . . . Learn these high
n ing skills at home in spare timel Free Bookletf.
o Upholstery Iru.inluh. 412 5. Lyon 5t., Dept.

AII Santa -ll'll.. CA 927

~ CUSTOM FRAMING - PICTURES, PORTRAITS —
MAKES 333! Mew easy to learn mllm,u:l . Evary-
thing you need 1o know and do to start ‘making
money quick in this plnnn'l ﬂl'i"llhll.. fast-
ll E . Details CREATIVE
MHI nmln. 412 5. Lyon St., u-pt AWY, Santa
a, CA

" RENT—LEASE—SELL n": 'nppn;n:nt " HFren"
Detalls send Stamped Perrys' Rental
System, Box 1407, Santa Illril Iif, 93456

ln.Dllll-ﬂmhulmt Ir!uslnlu ﬁ":""im"m Prafits -
supply everything. Free pac c
nﬁ Banton, AR 72015

" UAMAZING!® Make Money Faster. Free
Sales Promotional, Box 6053, Chicago 50680,

" SCREEM-printing. Learn at heme : re time. Make
money printing signs, bumper chers, T-shirts,
more, Prinr an er, plastic, l. metal, fabric

. for stares, realtors, mail order, factories, paliti-
cians, etc. Write; Screen Printing Caenter, 4401
Birch, Dept. PECCE, Newport Beach, CA 92663,

WATCH REPAIR. Learn this profitable trade
through self study. Free information, NAWTCO, Box
7 , Fou River Grove, |llinois 60021.

" WODDWORKERS - Turn $4 material |nto $34.95, No
ullinf Pine Shop, 78P, West Peterborough, NH

]EI!I

 Details,

EXTRA Income! Start At Home — Spare Time,
Make Immediate Profits, Recelve 4.Wolume Home
Business Plan, Plus Glant Distributor Catalog. Send
$H:I B-nu:ll Receive Starter

Il'rumllhll To Kit.
; avel's", Ave., Philadelphla, Pa.

Loraet

ID.I'I'IIII- EMTHUSIASTS — Earn prnﬂt!. “and enja
your hobby, complete Instructions $3.00 .
607 Johm's Dr., Scranton, Pa. ll!us

START IMMEDIATELY! YOUR OWN MAIL-ORDER
BUSINESS, DETAILED PLANS, How To I-'nlln Original
$43.00, Plus stock valued at tomplate:

!-Imi;l $11.00, Lold's, Box 5844, Tur.ml Arlzona

ekly. Home malll rogram. Alitime, Box
251318, Tamiric, i, g o

FREE Details - Start profitable business makin
simple, wnusual wood gifts, novelties, Eas |E
Euqrﬂhlngl !'wllllﬂd"ll 32 Titus, G];lrl

? 00 — $700 Monthly, Raise Rabbits. Laboratory
Animals for us. We supply Equipment, Breeders,
Instructions. Delails — Laboratory lnlmltl PM,
inc., Box 2487, Grand n-pm, Michigan 48501

MAILORDER Dealers Wanted. Earn  outstanding
rofits wsing tested prwntlnml E:-:ullvl business,
utward-PK, Georgetown, CT. O

PIAND Tuning learned quickl lt home! Free Infor-
mation! Em,plrl Ech-:-uh Box 27, Hllml 33145

BLACKIACK WIM CONSISTENTLY Amy casino.
Unigue strategy calculator tells Iru'tlrﬂl; to best the
ﬂ“‘:ﬁ = ia . Bernsteln, 451 Halapia Pl., Honolule,

Iliams,

"Praven” wholesaling  opportunities.
tiNM dally! "ﬂaltll.-’nﬂrllnu unnecessary.”
rn I!-fu:hurll Allrightes, 91309P1, Cleveland,

'ﬂﬂl luT HOME. Exciting home business -
nities. Free Detalls, Send Stamped Addressed Enve-
lope, Information. Books, P.O. 159, Shady Cove,
Oregon 97539

SECOND Income from home! Beat inflation! Write
Coady, SBOBF Lemay, Detroit, Michigan 48213

MAKE 5200.004 Per evening I:umlin:“R‘

PROJECTORS . . No investment necessary . .
|llustrated information ?nu How . . .
:lsl;;;:mn, Washington Crossing, Pennsylvania

SELLING KMAPF SHOES EASY. Highest cash
COMmiSsions hmlﬂ-l‘nﬂlmllrjt Eninr [ |-1ll:lrwm:um
'ulrh satisfied repeat cu ers, Your own
investment, Free sales kit. Kn Ehm: K Gl2
Knapp Centrs, Brocklon, Mass.

"LEGALLY Sawe $100-3200 monthly on your home
mortgage interest rIMIﬂtl. and also have ﬁ-
£10, incoma-tax ! Send stamped ln“hm
National Planner's Service, Box 568-PM, Englewood,
G0 80151

IMPORT-Expert opportunity, profitable world-wide,
mail order business from home, without capital or
travel abroad. We ship plln iur no risk examination,
Experience unnecessa r‘: Report,  Mellinger,
Dtpl: 52701, Woodland Hills, I;‘..ulll'qmll 81357

%700 PER Month Earnings Mulhlt ﬁlllnl aut
income tax forms at home or tax office during tax
season, We show you how. Simple, quickly learned.
Details mailed free, Mo salesmen, Hul'lE. Big
EE?I'!'M Federated Tax, 2065 Montrose, Chicago

GUARANTEED Weekly Income of $178.00 (535.60
Daily working one hour at home). Elmlrﬁ‘:2 uaran:
téed, FAS, Box 13703, San Antonio, Texas 13.

"~ TRADE SECRETS Of Booming! Home Remodeling
Business Revealed! . Earn Tremendous Profits! .
Free Facts, Remodier, Dept. 1B, 285 Forest Ave,
Massepequa, N.Y. 11758
 Details—SASE.

" PART Time—Sell Auto Parls.
Suburban, Box 534, Merrick, IH 1566

~ SELL Book Dealerships by  Mail,

nig “Profit]
Turabull-MI, Box 6701, Burbank, CA 91510

“MAKE $50,000 rly by maliorder, Free Report,
Write: Belfon, aﬂi-ll;'l!. Linduni Eruull!n 11

I MADE $1 million findin ital Tor 1u:||
merchants & butinessmen. He tll'llr: shart.
selling. Write: FBA-12, Kerrville, TX 78028,
~ MAKE More Money By Mall, Haco, Box 846,

Mashua, NH. 03061

VINTL'S Where The Money Isi
repair, refinish, recolor Turniture, lu
Quick, easy, Two small $20 jobs a
$1,000 a month, Homaes, cars, offices, restaurants,
umumltm customers. Start earning after a few da

raclice. Sensational details Free, VIP 203?
oilrose, Chicags BOG1A.

$500 WEEKLY CASH ADVANCE Possible Spare
Time, Exciting, Easy Mailorder Program. Information
Free | SASE; Liberty M126, Box 1060, Orangepark,
Florida 32673

EARM $1,000 MONTHLY, Sparatime,
“Guarantead,” Write: Unicorn, PM-1,
Colorade Springs, CO, 80910,

MAKE Ourable Building Plastic easily. Waterproof,

Professionally
, car fops.
ay earn you

at  Home,
1140 Chelton,

Fireproof, Economical. Bays Laboratery, Ri. 1, Box
168, ¢mr-d“. Colo, 81413
JIGSAW  OWNERS! Manufacture new  product

wantad by thousands. Free sample: AGCO, 80 James,
Toms River, NJ 08753

FREE Mailorder Report!
Secrets, Franklin
Monlca, Calif, B0405

utrunnu'nimn.r: — Sell Books! Free sel-up!
Regal, 44 Grove, Arlington, Mass 02174

$20.00 Profit for Sale, Detalls $3.00. Handeraft,
Bm: 42P, Jonazboro, Indiana 46838

~SELL Books B.;.I'Llil Fur !5! Profits! Michael, Box

Reveals ;Ilr‘l Trade
ertising, 216CM-Plco, Santa

738-C, Monroe, w York
$1,200.00 Monthly l,H'IlH Earthworms  For U,
Free Detalls, Baker Enterprises, Box 193, Sparta,

Ohia 43350,

$200.00 Manthly Spare Time Hllun: letll I bams
from scrap lumber. Workshop Five, arney,
Vancouver, Washington 98660,

“RECOME Hup.&'ﬁ Broker." Obtsin Capitalll
Sources, Box 949- leta, Florida 33164

BiG Extra money keeping simple records for smal
businessmen, Mol bookkeéping. Wot accounting. Mo
a course, No studying. Follow simpla Instructions we
supply for hundreds of hu'IH'IIIIII 10 elients, one
hour a month each, earns up mm Quick, Ea
Simple, Detalls  free, Fldm ed  System, 2039
Montrose, Chicago GO618,

MONEYMAKING OPPORTUNITIES

FANTASTIC MONEY Illlll'l

opportunity. Rush $2.00
for Hlﬁll’l-pnn Kateo, P :

4576, Little k.

Ark. 7

LOOK!! Unigue money making opportunity in mail
order, For exclusive information send 32, and a
solf-addressed, slamped .nu‘llﬂﬁd to: Unﬂdd
National  Investments, 3162 orthstead  Dr.,
Sacramento, Ca, 95833

MAILORDER Fortunes Are Made!! Start  Right!!
Learn All The Facts!! Fu:lnltinf Prnlltlhll Course -
One Volume; 77 Sections. Only eyback
Guarantes, Wilco Sales, 107 Brnldmr. Elmnwd
Park, NJ 07407,

WINNING At 21| An Experts Guide Telis How, —
£3.00, BEW Enterprises, 1389 Munro Avenue,
Campbell, California, 95008

LET Mo Show wyou how you canm have your own
Rubber Stamp Business Free! Wrile %, Room
RC-2-1A, 1512 Jarvis, Chicage, |l, S0626,

CASH In your pockets with these Five Fantastic
Ei:t ;!I;tll.ml $3.05  Matco, P.O. 4576, Little Rock,
Iy

GET li:ﬁlml :&:rﬂﬂw urml;m. I:'l: ile #Ell
earn  million . L T
453 W256, NYC 10471.

LEARN The secrets of repainng junk batteries
“Fabulous  Profits”, small  investment., Apex
Enliﬁminl. 5454 Bolsa Road, Atascaders, Calif.

WE BUY NEWSPAPER CLIPPINGS Of Wedding
Announcements for $1.00 each. Instructions $1.00

Clippings, Box 491PM, Gatesville, Texas 76528.

ADVERTISE In 30 Different Rural Newspapers
Same Time, Total cost wnder dget Ads,
m 68-Y, Park Ridge, lII.

$550,00 'I'IIH Mlili Catal " Details  $2.00
(Refundable). A I.uuuu: :'ﬁ‘w Beachwood “ .
_Hl‘lln 44122,

$150.00 Weekly, thmulh mailorder, FREE Supplies.
Send Self-Addressed Etlrrrul Envelope, Vileit, Box
15252 san nluu, Ca. ;

CASH! Spare or Full Time. Sell noveities, gifis
imports, Free detalls, Johnson-Smith, J10, Mt
Clemens, Mich, 48043,

ESCAPE DRUDGERY — Travel, earn $100 DAILY,
l‘l!“{ Latest foolproof plans. Horizons l.rr.Hmmd
645, New Port Richey, Florida 33552,

PROFIT WORKING FROM HOMED! |

Free
Details! Pramium House, Box 2528, Paramount, Ca.
90723,

m.ll.nnnn': Greatest Moneymaking Opportuni-
gul How-To Information.  Small  Investment
pplies Eu;lnlng You Need. Fres Details, Vento,
Box 1328P2 itian, CT 0B050.
EXCELLENT Profits selling read
tion by mall. Free Details. LIV
Charleston, Las Vegas, lﬂ' 89102

ROCKS ARE MONEY! Big Income from
rocks — many proven ways! Guaranteed “I'I’llll
DOLLARS" manual shows how, $3. Stonshousas,
B2000, Sweet, |daho BIETO.

$200.000 Possible Immediately From Government
0l and Gas Leases. Defails $1.00, Energy Resource
Egmlﬂ-]l. 1013 Westchaster Court, Evansville, Ind.

BIG Income. Guaranteed mail plan, Detalls. Fiesta-
PM, Springfield, Illinais i:t:-'nl*

PRACTICAL Handyman
Frea El'ltr'j. Write: Smith,
NC 28301,

informa-
L, 4528-I West

-made

Glant  Glveaway!l
?\El Bridger, Fayetteville,

STOCK lll.tl.!:‘l Blg Profits, New proven mathod.
Details $5.00. M. Constantinov, P.0, Dox 214, C.O.N,
Montreal, H3S 2!! Quebec, Canada

MIRROR RESILVERING For personal of F p
by ltlp Inltrur.llun: Send $5.00 to: !-Il'rlrlnl
Pl:l 2185, Station R, Kelowna, B.C, ¥1X
ILORDER Can make you rich, Write: C-lrdn PO,

E-u-: 2368, Springfield, Mass. 01105

EXTRA MONEY by your Sﬁl Time Hobby. Our
Report shows HWow common Household Articles may
be worth hundreds of Dollars, for $2.0:0, SI‘Ii:llll:lInrl
Guaranteed, Permulti mﬁum c&??ﬂ
7575 Trans cmm Highwa nt urm.
Quebec HAT IVE i

FORCED Retirement? Don't take it I!Inl dn'vm ﬂlt
hundreds of mnnl!-mltln[blhn for part time or
full time, Free S-month subscription o new readers
of Salesman's Opportu zine, Dept. ll-l Suite
1480, John rum:m:l mntlr icage, IL 60611,

CONTEST - Swoepstakes News, 60 Excit 931""‘
3-Month trial, $1.00. Prizewinner, Box 10 5t
Petersburg, Fla, 33733,

PROFITS FROM CLASSIFIED ADVERTISING! Booklet
shows you how to start your own business 'h'\HI'I
Classified Adwertksing. Onl

1.00 ndable wi
first order.) M. E, ’MI.II:..II Hltlillll:
I'III;I". P, 124 WEST 87TM EET, MEW Y MY,

$100,000 Mailorder method.  Guaranteed! B.
Tucker, 4380 Audubon, Detrolt, M1 48224

VENDING Itlunlrm N |l|1ll1| Routes earn amag
ing profits, !Mnhlu ue Froa, Parkway Machine
Corparatian reandprlng Drlve, Timonlum,
Maryland 2nt:|

MAKE !-tlll.liﬂ-ﬂ. Nﬂlmu. lmlutlnn mm- Sell

to stores or start Marblelz-
ing, P.O. Box 1178, lrlrdn. Hiuuurl 63011.

BEER Cans. Bulld Beautliul Stands and Shelves
using Desr Cans. ldeal Project for the Retired.
Complete Plans, $5.00. Projects, Box 991, Devils
Lake, Morth Dakota 58301

YOU CAN  ACCUMULATE l.  FORTUNE! Simple,

Guaranteed s:rltlrrl ﬁm Stage, 799 nark,
Winnipeg, Canada
(Continued on next page)
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MONEYMAKING OPPORTUNITIES
(Continued fram preceding page)

BEGINNER'S Guide To Starting A Mailgrder Busi-
ness — 3%1.00 — Golden, 1927 Ramal, Conyers,
Gu:r]:ll 0207

HW 'l"ﬂ HME BIG_MONEY IN YOUR SPARE TIME:
Report $2.00 with SASE. J&I Enterprises, P Bax
# I:IEE'I St Petersburg, Fl. 33742

:EL'.. 'I'rlc%:.. Jokes, Novelties,
Catalog .25¢ - 'I'l'lli:n-: Sales,
Paragould, Ark, 72450

$551,500 MONTHLY HOME MAILING PROGRAM.
Cewing, Box 1753, Thousand Qaks, California 91360

writing

Ta whnlnui;
5“éth Avenue,

THOUSAMDS like YOU make terrific mone
short paragraphs at home! Booklet tells begimmers
how, what to write, where to sell. $1.50. Malimart,
Me. Davoreén, B6 Dinsmore Avenuve, Framingham,
Mass, 01701

FREE i!lf'l' 'I'ﬂ IHDI.IIHEI! lli"l’ EEl.I.lm HI'IHE‘I'-
MAKING MOMEYSAVING BO 00KS RSHIPS AND
ECONDMICAL PRINTING I'ilILlhI.E I.Hl-ﬂl 9376-P
SADDLE, YUMA, AT 853564

" WIN At Poker — anly $5.95 Guaranteed! Mizrahl,
?13 1 Dunnu Brooklyn, N.¥. 11235

AMAZING aking Nit.
Hura fve.,

MDﬂE]‘mlhl‘l: Kit. SZUH Htll:l;,.

Sputanu Wash, 5206

7o

500-$1000 Month pl raish rabbits for ws.
Fl:e&ﬁdmus ﬂ;lt!splii'ilbhr}‘. "hll Hudson, Ohio

1878 Surplus Army,
catalog. Send leCI Ruvel, m?

J-1, Chicago, 11

RAISE Chinchillas, Guaranteed income. Send $3.00 GOVERMMENT LAMDS FROM $7.50 ACRE! Home-
for literature. DeShon's Windy Acres Ranch, Route sites, farming, vacationing, Investment opportuni-
APM, Ossian, Indiana 46777. tles! “Government Land Buyer's Guide" plul t:umﬂi

listings—$2.00. Suﬂll Lands, 107AA,
HESE LIVESTOCK Washington, DC 200
On Techniques Registered Commerical MILITARRY & Industrial Surplus. Send 15#

hristiana, Tennessee

~_ EARTHWORMS, LIVE BAIT

GREY Nightcrawlers—Raise/retail—Free  Litara-
ture—Fain's Earthworms—Edison, Ga. 31746

FREE Literature, Profitable Business Ralsing Fish-
worms, Grickefs. We Teach you how to Raise and
gel}lﬁwﬂu today, Carter Fishworms, Plains, Georgla

BOOK
Cattle — $4.50. Wilson Farm,
3ra37

REOWORMS Bedrun 5000 — 3522.00; 20,000 —

$57.00 including postage. Raisin [rlltrur.‘hnns-
?ra?ﬂu; Worm Farms, P.0. Box 4185PM, Waco, TX
6705.

" EARN Maney raising fishworms! Backyard, g:mﬁe
basement. Free instructions, starling market |
Oakhaven-56, Cedar Hill, Tex. 75104

RAISE Grey Hula Redworm Soilless Method. Three
Daks, Dresden, Tean, 38225,

UL & GAME BIRDS

l.H'l'IrHE I'.!I.H. WiN lﬂ'ﬁ!l!ﬂ.l{l' Raweals Prize-
winnars Methods, How o Win! Free Details! lared,
#EIJI 2656 Thurndyle '|'|' Se-atln. Wash, 98159
MM[ A KILLING Durl I'hz impending U.5.
ression! Vital inside ial::ls for 1874, Demand free
def:ils tudryl Whitmer Pul}llshin E:urnpanr Baox
40268, Dept, H, Portland, Ore.

ENTER U.5. GOVERNMENT QIL & H! i.ﬂl“l'illts.
You can obtain wvaluable 0il & Gas rights. Send 32
for complete information to: Westoil, POB 7368,
Newport Beach, Calif. 92660

MAKE MONEY AT HOME — Write Short Arlicles.
Booklet Tells All, Send $2.50, CARPELL GIFTS, BGT0
= 16th Ave., PM-1, Brooklyn, New 'l'nrl: 11214

21”” A WEEK - Learn huw to repalr lnd
nish cars, trucks, boals, snowmobiles, appliances
rtr. in spare time. DETAILS FREE! Write: C-Bold -
PM, 2516 Beacon, Fort 'l'l'lrnu. Indiana 46805

IIII.'IIII'LI EAST IIFFDIITI.IIII'I'IH! Cash In On Big 0Il
Money! SAUDI ARABIAM Booklet (over 50 pages)
contains information and names, addresses, busi-
nessas, ebc,, of ower 300 USA firms in 5A. Incredibly
complete! Many Uses! Send $8.95 Check or MO to:
Creative Services Group, P.O. Box 1377, Halley,
Idaho B3333

TURN TRASH INTO CASH! Complete detalls $3.00.
Burgess Enterprises, #41 Great Valley Center,
Malvern, Pa. 19355

HOW TO MAKE MONEY WRITING LETTERS. Free
ﬂ:l:llﬁlgrili: Wordshop, 7219-D Salt Lake City,
Bl

GOLOMINE Shares Without Cash. Details $2.00.
Eggﬂg;ﬂi Box 44, Carleton Place, Ontario, Canada

VINYL'S Where The Money Is!
repair, refinish, recelor furniture, luggage, car tops.
Quick, easy. Two small $20 jobs a day eam you
$1,000 a month. Momes, cars, offices, restaurants,
unlimited customers. Start earning after h'l‘ew zdgz;

ractice, Sensational details Free,

ontrose, Chicago 60618,

589 MEW Ideas to make Money al Home. Details
Free. Treasure Sales, 103-A Potler, Bellaville, MI
4B111

$20,000.00
Estate tycoon.
Wisconsin 53701

Professionally

within  sixly days.
International, Box

Become  Real
217, Madison,

MANY Hew Thil'éﬁ Catalog, 25 Homecraft,
2350 W4TP, Denver, 80211.

$175.00 WEEKLY Correcting Puplls' Lessons!
Samples, $1.00! Castle's, 507-LP Fifth, NYC 10017,

HOW To Make Money ﬂ'rltlnji'
Information  free. Barrett, De
Michigan, Chicago GDE03

MAKE MONEY WITH THE ARABS. One transaction
can make you ﬁnln:iallr independent. FREE Details,
1-9PM, International Middie East Associates, 8291
Flumarl Dr., Huntington Beach, Ca. 92646

HEHEHHHEEI Meeded by Mational Company.
Excellent pay. Mo cha ever our fjobholders.,
Unconditional Details, II;tliutn:url $1.00 Handling.
RK/s, Box 313-C, 5t. Joseph, Mich. 49085

RABBITS—CHINCHILLAS—
FUR BEARING ANIMALS

AMAZING Profits! $10,000 Tﬂrlr Raizing Rabbits
for Wool and Breeding. Detaiis—$1.00. American
.l.rlguu. Malta 12, Montana 59538,

178 POPULAR MECHANICS

short par:'rmns
C-27A, 8 South

" LEARN How to

888 Picture Color Catalog $1.00. '"Eve
You Wame It!" Swans, Peacocks, Bantams,
hobby supplies. Stromberg’s Pels Unlimited, Pine
River 59, Minnesola 56474

OF INTEREST T0 ALL

FANTASTIC nmmuum « « + + ORIVE ACCIDENT
EE .. ... Safely, Easily, l]ulr:hl-_r SASE. Enter-
prlie. Bnl 172 F'H Eln:htﬂtm !I Y. 117 1!

BE A CRIMEFIGHTER! JOIN AMERICAN POLICE
RESERVES; Send %1 for official decal and trainin
info. HMeadquarters Building, 2000 P Street
#615-PM, Washington D.C. 20036

ing—
igeons,

for Money and Calculate

Imterest . . . Fr mlli - I.arims Available.
lntlre:-t Box 101, Auburn, Indiana 46706

"FREE OFFER!! Modern Age Em:j\t:lqudll

Write Now for Details. Smith
Fayelteville, NC 28301,

4 WAYS To Finance Property with no Money Down.
— $2.00, — Aspen, Box A-3107, Lexington, Ohio
44904

FANTASTIC SOCKS — un:nnditlmll Guaranteed
For Life. Order Now ! — & Pairs: 38.78. — Assort-
ment ! I-Enlarpﬂsas. 4610 Gnrldlrlw. Tempe,
Arizona B5282

" AVOID Properly taxes using federal jaw. Details
$4. Central vValley Information Service, Box 15145PA,
Sacramento, Califarnia 95813

FREE CRUISES! Concise Report-$3. Wayfairers, Box
398PM,. Allenspark, Colorade BOS10.

PROFITS FROM CLASSIFIED ADYERTISING! Booklet
shows you how fto start your own business w1tr|
nl:smﬁ-d -I.chllml.ln l'.'lnr Hm (Refundable with
first orde ;l- POPULAR Htulﬂlcl.
1"5, AL wm mu s‘rlm HEW YORK, M.Y.

ﬂ'lltﬂ.tﬂ I.III'IT FImIIE For out of the way
places like attics, stairwells, closets and garages.
Ideal for :autr lighting or power emergencies,
Comes with bulbk and pull chain. Works on 2D
batleries (not included) at only $3.95 postpaid.
Shipped from our U.S. warehouse with satisfaction
guaranteed. TOPELL EMTERPRISES. Dept PM-D1, 556
:ggdﬁlisg Street, Victoria, British Columbia, Canada

"MURPHY'S LAW Plus B great sayi
suitable for Framlng £2.50. Zampini, 37
Providence, R.1. DZ904

COPYRIGHT Your own material. Complete instruc-
Hﬂlgiﬂ.ﬂﬂ lo: CEA, Box 492, Morth Egremont, Mass.

Save!
Bridger,

Blgall
Iftr. Ko.

POKER PLAYERS!! Win Comsistently! Expert's New
Booklet glves “Inside™ Facts on betting, bluffin
"'Poker Psychology'. Puls odds in Your Favor! $2.40.
%ﬂ:lﬁinllr. 5427 Smiley Dr. #1. Los Angeles, Cal,

" FANTASTIC EXTRA INCOME POSSIBILITIES! EXCITING
New program never before offered.  Write:
F'mmé]tinrls-m, S50, Main, Houston, Texas

HATIOM WIDE LISTINGS SERVICE! Your
placed directly with 100's mmuu. uxpnm
lishers, eotc. Mail $2.00.
Place, Mewark, N.J. 07112

NEW MONEY System Beasts Inflation! Free Details,
E:;E; Publications, Box 11062-Al1, Palo Alte, CA

GOVERNMENT SURPLUS

5. GOVERNMENT SURPLUS Directory.” How,

e S G it
il {s] I

o M DISPOSAL, ~ Box

'?l] , Il.llfl.'“
1910744, WASHING M, 0.C. 20038,

( name
pub-
Warren's, Eiinton

catalog—lerryco, 5704 N.W. Hwy., Chicage, 11,

JEEH—&H :m—uu—m IH 000 ITEMS!—

URPLUS—MOST  COMPREHENSIVE
DIRECTORY h‘l.lu.!l.i Tells hlJl' where to buy—
YOUR AREA—%2.00—MOMEYBACK EI.II.I.IHTEI-GHHI‘I-
ment Information Services, Depariment B1, Box
?azﬁ‘ San Francisco, California 94109 (433 Call-
arn

:mnuum‘ Surplus, Buy in Your Area, How,
€. Send $2.00. SURPLUS, 30177-PM HEADQUART:
ERS BUILDING, Washington, D.C. 20014,

MOTORCYCLES — JEEPS — HELICOPTERS —
HORSES . GOVERNMENT SURPLUS nl'l[il'ﬂl'l' _—
IIMI'I'III:I M'H'I'!! —How, whers —
Information, Department 11 Federal Buil I1|.
3913, Springfisld, Mass. 01101

GOVERNMENT LANDS from §$7.50/Acrell Invest-
mrnl:" Vacation!! Farming!! Exclusive Buyer's Guldel!

ete Information!! $2.00!1 ack Guaran-
776-A1, San

I )
IH"P Government Land Services, Box
Francisco, Callfornia 94109,

Typewriters . , ELECTROMICS! . .
our Area. How! Whera!l —
UAR-A i

“JEEPS! $40.30 .
425,000 Items! Ilu:r
;r-rhroqr-%i;-snti-n il .WII- ot as
urplus  Directory” — . . ("Buy
Lands Guide'' — $2.00 ?
I.nmPL Guide”™ — 00y . GSURPLUS, Box
2009FMM, Syracuse, New York 13221,
" DISCOUNT Gat.alu$ Viet-Nam Boots, Fatigues,
Helmet:.. Jackets, Parkas, Canfeens, Haversacks,
Knives, Machetes, Pouches, $1.00 (refundable).
Dixle Hlllhrr Surplus, Box B145.PM, Mashville,
Tenn, 37207

JEEPS 55?40 .I.Irpram §$75.01, Typewriters $6.70
Beats $7.50, direct from governm mum? and
Surplus Cat nlogp £1.00 (refundable). Midwest
Swrplus, Box 401-PM, Dl'_tturl. Ohio 45401

GOVERNMENT EHEHIE
GOVERMMENT BEMEFITS!! Collect to $112,501 owed
oull Amaring new report shows how!!  $2.001

oneyback Guaranfee!! “‘Benefits,”” Box 99776-Al,
San Francisco, California $4109.

LOANS BY MAIL

BORROW $25.000 * Ight." rpose. Kee
Induﬂnit:lﬁ! Write: Suru.cv:g !l:‘lu:r:‘?: E.';I: ?&;ﬁ}ﬂlﬂ
Indianapolis, Indiana 46229,

NEED MOMEY? Borrow from your home, $1,000 to
1mm:u for any worthwhile purpose, within 30

ays, Compefitive rates. Persomal, Business, Dnl'llnll

ation, WVenture Capital, Inventions, Educational,
atc . . Largest and most respected Company of our
kind with full staff to service you. Write today for
Free Details: Diversified Financial Corporation,
10-T-1, 236 Wayland Avenue, Cranston, Rhode
Island 02920,

GET Cash grants—from Government. (Never repay.)
Also, cash lpans. All es eligible. Complete Infar-
mation, %2 (refundable). Surplus  Funds-PM, 1001
E:nnnﬂ:ti:uh Washington, D. €. 200 !u

= IIHRIM $25.000 Interest-freell Rog l?'ﬂl'll
-lr;bm Fm Hlport: Executiv | PM
JEE Butord, Georgla 305

BORROW  $1,000-350 0ag-
Anyone! Credit unimportant. Repay anytime, Incredi-
bly low interest, Mo Interviews, collateral, cosl |'|-
ers. Unigue “Financier's Plan." Full information
t{ﬁ&ﬁdﬂmel Spectrum, 79 Wall 5t.-7F2, MNew 1I‘Ilr'll

Secratly—"overnight.”

~ BUSINESS LOANS, | IWII'I'HEH‘I‘I for any purpose.
Write: Watt Comp , Place Bonaventure,
Mantreal, Canada I:Ei 1H3

PERSONAL

INFORMATION/ Assistance on anything.
Wide. Intemnational Research
Box 225, Blue Bell, PA 19422,

TAX RELIEF] Pay Mo mare Income Tax uﬂt»m
Absolutely LEGAL. Free Infnrmthn
Mailers, Box 413, Aberdeen, Wash.

GAMBLERS — Best Casino Bets Elpilln!d $5.00.
Ié;r;:::‘:l:r Products, Box 15390, Lancaster, Calif.

LEARN ABOUT WINE Capitaliza on wine Course
developed for physicians. Guaranteed to entertain
cunnmsnurs and enlighten novices or money back
< $10 Wine Guild, Suite 2A, 6B96 Magnolia
.Iure. Rwur:ldt, Ca., 92506

FINANCE YOUR DREAMS with Government and
Foundation Grants, Free Detalls, Tou-PMI1, 432 PCH,
Hermosa Beach, California 90254,

COLLEGE DEGREES BY MAIL. Renowned LUniversi-
ties offer full-accredited Bachelors, Mlmnﬂ Ph.D.5
. « Freg revealing detalls, Counseling, Box 317
I.tP-], Tustin, Callfornia 92680,

~ PSORIASIS SUFFERERS: DISCOURAGED: Write for
Free important information that is htlrlu thousands.
Pixacol, Box 29277PM, Parma, Ohio 44129,

(Comtinued on next page)

USA/World-
Service, Imcorporated,




PERSONAL
{Continued from preceding page)

USED CAREER COURSES List-SASE. Bertel, Box
8095, Ft. Lauderdale, Fla. 23310
""RECOAD  Telephone Conversation  automatically.
Leava Recorder Unattended. Robert's Distributing,
2618 Elmwood, Wausau, Wisc. 54401

“BIBLE  Questions answered., Stamped  envalope.
Bylon, 17167 Bentler, Detroit, Michigen 48219,

THOW To hurl.agé Your Checkbook! New Planning
Guide Shows How, Free Details. Prism Press, Box
350, Dayton, NJ 08810

" STOP SMOKING PROGRAM. $3.00. ECC, 091 Woth
=120, Clowis, CA. 93612

UNIVERSITY OF HARD KNOCKS, MOVELTY OIFLO-
MA 52.00 PERSDMALIZED. HARD HHUM. 2T SOUTH
J8TH AVE., MINNEAPOLIS, MN 35406

BIBLE REFERENCE Booklet, pocket size - aver 90
subjecis. FREE booklet offered with purchase nowl
WHY WERE YOU BORN? Mall $2.00 to: Box 4416, Fort
Worth, Texas TB106

HOW TO LIVE YOUR LIFE THE WAY THE RICH DD
Without the Inherilance! Complete Guide 1o Meeting
{End Marrying!h the Rich; $10 fa: Fzrdlnand Wielor

nterprises, GBS Delrny Heach 33444,
30,000 Rewealing 'l'l'un:f Maney-Back ﬁunmntee

———REMAILING SERVICE

MAMHATTAM: Mailing address. Confidontial! Aea-
sonable monthly rates. Mall handled as requested.

Send SASE. Call Director, 1540 Brosdway, N.Y.C.
10036,

HOLLYWOO0D, Calilornia Remails S0¢  Single.
glf;lt:r!llr Rate. Peko, Box 5476, Shorman Oaks, CA

" COMPLETE FReceiving —

Forwarding  Services,
Details: Hassoul, 1163
42705

Les Luces, Sante Ana, Calil.

CGHIGABO Remail Service,
Box 59402, Chicago, 1. GOG59

~ UNLISTED ADDRESS. Discreet and  confidential,
femail 50¢ Single. Mall Forwarding Service, 8050
5. Main, Houston, Texas 77025,

; FI._IIIﬁI-I."“ Mail hrvlca,- P lt.ueivl " :nF-prwarding.
Allen, 6326 Autlan Drive, Jacksonville, FLA, 32210.

ARIDONA mmailini. Stamped singies, S0¢. Monthiy
“.'lt;ﬁlﬁ Buffingtons, Box 3IB410PM, Phoemix, Arizona,

50¢ single. Stamped.

TORGHTO REMAILS - Confidential Service, Free
gﬁuu:_ Williams, Box BIS, Toronte, Canada, MSC

SINGLE STAMPED 504, IIHS BOX 22 HI. IIIFWI'LI.I.
INDIANA 46122
Write:

CONFIDEMTIAL  Service, Pony
House, 1391 Archer, Live Oak, Ca. 85953,

FREE! Remaliers Listing. tHuw hgents Wanted):
Bax 471PM, Atlanta, TX 7555

NH.  White I'-'qun'rnlna. Confidential, 504,
Hi:hlrdlnrl, Box 386, Laconla, New Hampshire I:IJHE

" WATIONAL P.0, Box rental, application 20¢ to:
Smyth, P.0. Box 49245, Chicaga, 111, 60649

— MISCELLANEOUS

MAGNETS, All Trm Specials - 20 Discs, or m
Bar, or 2 3Stkk B M:urteﬂ Magnets. $1.00
Magnels, Box li-i.ﬂ. Randatistown, Maryland 21133,

" COMPUTER Printed 1979 Calendar $1.00. Computer
Pictures, 289 Yine 5t, Chillicothe, Ohio 45601

" BOOMS On antlgués amd thelr prices. Free clrcu-
I:I.Sl-l:lln P, Warman Publithers, Unlontown, Penna.

ORMAMENTAL Iron designs. Book of 1600 beauti-
ful, practical -ulslgni Fnr rmllrl 5, columns, efc. Free
literalure, Cunnin uth 3200 West, Box
20008 "sait Lave City, Dtah 84130

“:ALEHMI!. Enllrllr e ""ni:n J.i?s tl‘llu ym
2000, des.  Attractive, Dur

Express

auslnm. Hnm d-ring Binder Sire I.E u 11“
ulng Desk, Portfolio, 87 x 12*. $5.00. Calendars,
gx 16517, Tulsa, OK 741127

PHOTO IDENTIFICATION CARDS , |
GUARAWTEED! Samplas 25¢ . . Ba
P-79, Providence, R.1. 02009,

IDENTIFICATION CARDS. Send for Information, 829
University Ave,, Borkeley, CA 94710,

MILITARY Stuff - 10005 of things, £5 pages fuli
ol Jackets, Boots, Metals, Wings, Rlbbons, Insignia
plus outdoor stuft, Send 50¢ First Class rush)
tor Ken MNolan, IHHI A& Milllken, Irvine, GA 92713,

BEFORE YOU DIE, Pratect your Family with a Willl
ill forms. Instructions- Simple- Guaramteed $2.00,
ehco, Box 40072, San Antonio, Texas 78229

IJITlIH urgm Bitical Encyclopedia Free!! Learn
'l'l'rltn Ith; 1761 Bridger, Fayatteville, WC

. Certificotes ., |
scco, Box 3461

mm Ii:l sulm in plostic, All states, provinces,
24-Hours, GUARANTEED, Send 35.00 (2/58.00), photo,
name nldms. helght “INE-M hair, eyes, birthdate.
C a;" Jacksonville, Flarida

STOP Vandals Fire Deaths Siren like signal pet
“Double Duty Alert™, Be safe secure for home office
travel, Send $13.95 to: J.C. Vols Sales, Box 329, PS-
78, Hendersonville, Tennesses, 37075

~ WANTED—MISCELLANEOUS

BUYING Scrap Carbide, 54 g!r b, Stellite, other

exotic metals, Larry Poley 616-979-4075
GOLD, Silver, Platinum, Mercury, Tantalum
wanted, Ores assayed. Free circular, Wholesale

Terminal HNorword, Ma. 02062,

CARBIDE. Scrap, Hi hsst Prices. Newcut, P.0. Box
98, Glenburpie, MD, 210

_W

HUGE SAYINGS. Eliminate dealer mark-ups. Free
Trial, Batteries Wholesale. Terms arranged. Lloyds-
PMC, Rochkiord, 111, B1104

“ FAEE WEARIMG AID CATALOG—Save la—hy maill
Write: "HDHEI‘SJA‘I'EH.” 9530-PM-1,  Langdan,
Sepulveda, CAL 51343, R
REPAIR Hearing Alds. “‘Prompt, Reliable Service™.
Monmouth, 2A W. Front 5t., Red Bank, N.). 07701
SAVE 50% new alds. Free trial, reasonable
repairs, wholesale batterles. Since '62, Free infor-
E!!Bﬂ%ﬂ' Quality Tronix, Box 38, Forest Grove, Ore.

FLOWERS, PLANTS &
NURSERY SUPPLIES

LERRN Flower Arranging and Floristry, Start busi-
ness or hobby, Free information on home md{
course, Lifetime Career Schools, Dept, B-304, 225
B:rnr Avenue, Los Annlu:. CI“fWI'IJI 0064,

I.Hl!ll Landscaping and the growing of plants.
Start a profitable business part or full time. Free
Infarmation mthnut nh:l ion. Litetime Career
Schools, D-a;.lt - 1 Barry Avenue, Los
!mulu. California S0DE4

GROW Gingeng!
Goldenseal, Full information. K. Cellins,
52350

"WINEMAKING & OTHER RECIPES

WINEMAKERS-BEERMAKERS | Free supply cata-
log. Yeast. Equipment. cnnllnmtal Bnu 16-PM,
Indianapolis, Ind. 46268

0Lp WORLD Portuguese Sttw Original  recipe.
£1.00. Pligrim P u¢ B Colanial 'H'n.. West
Warwick, I, 02893

WINEMAKERS—BEERMAKERS —Free c-utilu.l-Fut
Service—Large  Selection:  Kraus, 7850L,
Independance, Missourl 3.

SJ:I Fuuruu Have S:E:I:- ltw-'tl
'I'-ful-

TOBACCO

MAKE Plpes. Write to: Pimo P19, Box 58211,
Chicaga, lllinols 60659,

HEND Blended Tobacco
Catalog. Pipepufier, Hf
Carmel, Indiana 46032,

SCIENCE & CHEMISTRY

FIVE LASER PLANS—58.00 WELDING-BURNING LA-
Emﬁ"ﬂﬂﬂ ULASERAMA™ LASER SHOW—$19.00

a3, Gl ars FP‘I!‘
First  Streel Snu!.hﬂﬂl

IDEAS" Catalog—3$2.00. Sclaser, (PM1I73),
Box 1015, Claremant, CA 91711 )
DISCOUNTS! Glassware

I.mr:lnrﬂ Chemicals,
Apparatus. Catalogue $1.00. Deluxe Scientific,
Huran, Maritowse, Wiscontin 54220

—__ FORMULAS, PLANS, ETC.

5000 MOMEYMAKING Formulas—Bargains! Cata-
SManufacturin Secrets  $1.00 %Hnlundnhluﬁ:
I: A3, Box 193, Hrookfield, Wisconsin 53005,

ZOOLOGY

FREE! Shark Teoth — Specimen — Jewelry Cata-
Ilog. (5.A5.E.) Branson, Indian Pass, Florida 32458

TRAVEL & RESORTS

HOUSTON Or Texas - Official maps. $2.00. Lamco
15714 Mesa Dr,, Humble, TX, 77338,

BRITAIN 16TH. Tourist Guides, Cilies, ngu,
Pubs, Maps. Catalog, One Doilar, Airmall, Concorde

Enlarnn:u. 67 Lutterworlh Road, Erll'lklnw England
CV23 OLL

IAL SERVIC

INFORMATION On  anylhing, Ferguson Ressarch
ﬁg;i;lil‘t:. 60-15 Woodside, Woodside, New York

FROFITS FROM CLASSIFIED ADVERTISING! Booklet
shows you how lo slart your own business with
Classified Muﬂl:ln: I'tht',wl. $1.00 (Refundable wilh
first order,) W, POPULAR MECHANICS,
hml P, 224 m*r SITH STREET, NEW YORK, M.Y.

BEETTER HEALTH

PROSTRATE RELIEF! Free roport. Prosco——PM.1,
Box 5644, Santa Monica, Calllarnin SD405,

HOW TO GROW Jérusalem Altlchul:“ Easll
Anywhere — ldeal Food Productive —
Crop, Sefbert's, Mt Nebo, l.l.r VA, 255?9

LONGER Life and Hoalthier. Send $5.00, Secret of
Hoalth, Box 12202, Forl Worth, Texas TEL16

¥YOUMG FOREVER? Excillng new Research, OWX,
2204 Malrose, Ames, lawa 50010,

SEAWLEDS EXTRACT TEA. Sampios and information
= £2.00 check to: Kimike's Health and Beasity Food
Ine., 30 E, 37 St.. New York, NY 10016

. FOR THE HOME

CANVAS LOE TOTE, Rainforced edges, Tough
woven hamdles — 23° & 17", Makes carrying logs
easy, §7.98 + 3%1.60, !nulhnrn Catalog, 711 Vina,
Jc-nll.hnrn. Ar 12401

NEVER SHOVEL SNOW Again, New Method warks
every Time, Complete Information %200, Nosnow,
TO2P Davls. Uniondale, New York 11553

Jﬂﬂlb‘

ELIMINATE Household siatic  shocks.,  Detalls
:gm Statizap, 5813 Alpine, Indianapolis, Ind.

WORK CLOTHING

WORK  Shirts lnﬂ Pants 6/514.00 Cowerslls
3/318.00 Jackets 2/39.00 Catalog 31.00. Toll free
outside Conn, 1-B00-243-3570 Eara Glove Co., Ing,
Box 4068C3, Waterbury, Comn. 06704

~__ REPAIRS & SERVICING

~ SAVE, Rtgllr your cwn Carpet, lllustrated Instruc-
tions, $3.95 Postpald. Willlam Clifford, Box 128,
Olyphant, Penna. 18447

MAKE Wine, beer, ligueurs, knh.uﬂln: supplies,
Free catalog. Bacchanalla, 273P Riverside,

Westport, CT.

WINEMAKERS-Beermakers:  Free |lustrated cata-
log of :.ungg:l. Semplex, Box 1227GR, Minneaspalis,
M-nnlsnu

FREE :m:m:nﬁ Winemakiog Beermaking,
Suppllu Equipment, Ingredients. Yymox Industries,
M7458, Rochester, NY 14615

) ET"J. How To construct, DPI'HM' Manual %1.
Craig's, 612A South Hawley, Milwauken 53214

Hlliﬂll!l! = n:lnuu-:r EXTRADRDIMARY
INFORMATIVE CATALOG FREE Euipmur'ﬂ ingra-
dients items, DAMENBERGER'S, Hm; 276M, New Berlin,
illingls 62670

OMELETS _25 viﬁutil:.u-;ﬂumj:r;ti {:nu;n_l
Instructions, send $2.00 1a: R. E. Massie, P.O. Box
6032, Yentura, Ca, 93003

GOURMET BLEMDER CEASER Salad nnmn& Im:inu
ﬂ I:II:I Mru 'S aml. 33& wlrnt Glir. I

NEW PROCESS Make Dellcious NATURAL splrullng
Wine In 30 Days with Simple Equipment You May
Have. Completo l':ru-ls. ;gm to: Smithsoma, Bn:
548, Morman, Oklahoma

BEERLOVERS! Brew Amarican and European hllr.
Complate kits. Eguipmant. Supplies. FR details.
Dusne Imports, Lid., Dept. PM19, 508 Canal Street,
New York, M.Y, 10013

~ BEERMAKERS, Winemakers, Free Gatalog lt?“ii.
Finest Ingredienls, Equipment, Service, ox
TB4-M, Chapal Hill, North I‘;.l.mfinl 2?5“

MOONSHIME! How whiskey, gin, vodka made.
Iustrated manual, $1.00, Gourmat, h!.!:ll'l'l Fllrhlll
Philadeiphia, Pa, 15120,

BEER-WINEMAKIME Supplies. 38 Imported Malis
Free Catalog. Wine & Bréw Hobby, PO, Box 1866,
Allgntawn, Fa, 18105

mnt SERVICE JUG: For Wit infermation, Sond
1.50 and sel! addressed stamped envelope to:
Jmnllﬂ RR7, Box 268, Paducah, Kentucky 42001,

EMBOSSED  Personalized Wine Labels. Colorful
Lavels Beautifully Printed gnhance your Wine send
far FREE Informations FABULABEL, Box 382, Bloom-
ingdale, llincls BO108

HOME BEER RECIPE! How lo brew — lngudlmt:

= Of@ page — easy to follow -— §1.00 = Olsen,
665 HIIHIIM Peekskill, N.¥Y. 10566
HOME PROTECTION
STOP THIEF. Silent sulo alarm lll” installs to
12 volt battery, Trangmits coded si 15 mila to
pocket recelver, 2500 b walt 31 'I."s or #1001 1

watl  $150.95  Dealers mlnnma ﬂnu:lw Center,
Dept. 1P, Bax 7M, Bay Shore. N.Y, 11708

QUALITY Burglar - Fire Alarm  Equipment st
DISCOUNT - Prlcmll FREE Catalop!! Steffens Alarm
supplr. Box G24), I:unlurd M 07016

APARTMENT Condo  Alarm,  Wireless.  info,
Biynamie s;mm Iné., PO, Box 3IBA4PM, Cocos,

Florida 32922

WHOLESALE Supplies Gatalo
Ellin, 1681M Bon , Chastnut Hill, Mass. 62167

MAGHETIC Fldlu:h! $8.95 ppd.  Sherrilibrook
Corp., Tenmyson Circle, New Hartford, NY 13413

PROFESSIONAL ALARM EQUIPMENT dnd Suppiles
ot Wholessle Prices, FREE CATALOG! Capco, Box
5980, PML, Incline, Nev. 89450

COMPLETE SELECTION
Systems and Parts, Fres B-Ifll-ﬂ
Box 146-EX, SheMeld, Mass. 012

JANUARY 1979

$2.00 (Refundable).

Alarm
mel Elsctronics,

Burglar-Fire

178



LOOKING FOR IDEAS ON HUNTING, FISHING, CAMPING, BUILDING, TOOLS, ETC.?
CHECK THESE LISTINGS. THEN USE THE COUPON BELOW.

WORTH WRITING FOR

891 When Is & h enough?

The Bankers Life of Des Moines has put together a 16-page hooklet
that is an objective guide for buyers of lite insurance, The booklet covers
a variety of subjects, including income replacement, personalized needs
and more, The material is presented in easy to read language and would
be helpful o anyone even thinking about insurance. Free,

892 Capture wasted heat

You can save on heating bills by using heat that normally goes up the
chimney, Fireplace stoves from Hearthmate convert your fireplace into
an efficient home heater. Send 25¢.

893 All the comforts of home

Coachmen is offering a fullcolor brochure featuring all their new 1979
recreational vehicles. In it you will find details on Coachmen travel
lﬂﬂﬂ;. fifth wheels, motor homes, truck campers, camping trailers and
vans. Free,

894 Sew what's new!

Over 100 impressive kits are available from Frostline, and thev're all
described in this full-color brochure, It covers shirts jackets, « 1.1-'[.""13
IET; vests, comfborters, tents, backpacks and even a “doggie pack” to
make sure he carries his load, Well-worth writing for. Free.

B95 Keeping the cold out

All that stands between vou and a cold, inhospitable environment, is your
clothing. Since vour defence against the elements is so impaortant to your
health, Woolrich has put together a 14 page booklet with advice on the
best wavs to dress for different conditions. Free,

896 Alrgun sport shooting

A complete guide and catalog that will help vou discover the pleasures of
this exciting shooting sport. Inside this ?E:I ge book vou will find
deseriptions of the types of airguns, caliber srl‘:'cl:iun. ﬁcljuﬁra a wide
range of Beeman products, as well as the NRA marksmanship programs.
This \;-:Ilttﬁi]ainly b of interest, not only to the beginner but the expert
as well. 81,

897 Want to save fuel costs?

A colorful new brochure describes the “Gordon-Ray” vented radiant tube
heater. Frequently used to replace unit heaters, they reduce fuel
eonsumption by 30% and more, with exceptional draft-free comfort. They
are easy to install and perdect in almost any industrial, commereial, ar
agricultural building. Is free.

898 In the bank . . . or up the chimnay?

From Red Devil, Ing., a dollars-and-cents guide to energy-saving home
1m€rwuml.~llt5. contains 69 pages of “how-to” information. Some of the
subjects covered are: insulating vour walls, Roers, attic and crawl spaces;
weatherstripping doors and windows; estimating the amount of materials
needed; estimating the cost of materdals and vearly savings. Also included
is a furnace maintenance checklist and moch more, §1.50,

899 POPULAR MECHANICS complete car repair manual
Slash auto repair bills by handling most maintenance and repair jobs
voursell. I'I'uisgjﬂilg-'l-%-p e ook gives step l.vi’s.rep “how-tn" instructions
supplemented with det:ﬁe-d drawings and photos. Only $8 85,

Popular Mechanics 10/78
Box 1718, Sandusky, Ohio 44870

Plaass e that | recaive the dams chacked beiow

900 Patios, fences, greenhouses

|}D~1t~}rm.|n|.-lrpl‘n'l:ﬂt5 wsing fiberglass pu.‘l'lt'l.'i.. Full-color booklet shows
design ideas for rator Filon-Stripes and Cool-Rib for extra shade.
Companion building plans folder has complete instructions for patio/
carport roofs, fencing, a home greenhouse, 35¢

801 Finding your wa

Here is a 16-page booklet from Airguide that will tell you the difference
between compasses, how one wuri.: and how to put one in your car.
Included is all the “do's and don'ts” for a correet installation. Free,

802 Keeping heat in and the weather out

Insulating is important to control heat loss through walls, Hoors, awd
ceilings. Here's a “how to” booklet from Arrow that gives helpful advice
on selecting the proper insulation, tools and what to do about weather-
stripping and storm windows. Free,

903 Caich the limit

Finding that real good fishing spot is no longer a problem. In these two
catalogs from Lowrance Electronics you will find a variety of their
products, along with an informative d‘em'i tion of how sonar systems
work to supply fshermun and pleasure ters a “picture” of the
underwater world, And it's freel

904 Make it shina

Learn all about Anishing interior and exterior wood and stone surfaces,
from furniture and Boors to Areplaces and outdoor furniture. In a ten-
folder package from the H'Lﬂ]ui{t"‘f Varnish Company, Free.

805 POPULAR MECHANICS air compressor plans

The Popular Mechanics air compressor is o tough workhorse that does a
variety of heavy-duty jobs—sprav paints, sandblasts, inflates tires, and
rivets metal. Get this newest addition to the PM plans collection and
build it vourselfl 85,95,

906 Learm upholstering in your time
and run your own business at home. Hlustrated booklet from Upholstery
& Decorating School outlines how you can get started. Sample lesson

included free,

807 It Sounds Great

Cobra Communications is offering two full-color brochures covering their
CB and auto sound lines, Included are details on features, power
requirements, dimensions, ete. for each unit. All this for free!

8908 Keep your car rolli

Euro-Tire, Inc. offers a EEl'gagﬂ buyer's guide and catalog for imported
car owners, The warranty is spelled-out, detailed explanations of their
products and pricing policies are included. Free.

909 How-to book

N:I\i\- Eﬂ-paf hml:“\ihl'ith 130 elear 1||ustr.'|ri?ins shows how to rf-rm&we uﬁ];l

wallpaper, hang wallcoverings, remove old paint, prepare surfaces

Eajrllillgj, decorating, build Eri::k and block walls, cut slice and trim
wilding material, the use of craft knives, ete, §1.00

910 Master shop guide

Popular Mechanics’ famous Master Shop Guide is one of the most

important tools vou'll own, Contains 24 wipe-clean pages thal cover

drills, electrical work, and more! New revised sections, and a built in

E;Ieri.l proteactor and compass. Only 4.95 plus 50¢ for postage and
ndling,

This coupon Expires Mar. 31, 1979

O 891 0 B96 $1.00 O som [ 906 T ; ;
O 892 25¢ 0 897 O 902 3 007 otal money for priced items $
O 893 O 898 $1.50 0 903 0 908 Service Charge § 25
[0 895 O 900 35¢ [0 905 §$5.95 [ 910 $5.45
Total homs reguesied
Mame [Plaass Print)
Addrass
Town Stats 2ip Code
{Please sand cash, chack or monay ordar made out o POPLLAR MECHANICS, No stamps, pléase. )
Note: Popular Mechanics processes your requests for the above information and forwards these inquiries to the organization making

the offer. Each company malls the material directly. Your order will be on its way to you within 90 days.
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We know you.You're the
one who doesn't go for fancy
=ocktails or plain whiskey drinks.

So we want you to know
ebout Arrow Peppermint Schnapps.
It's got a clean, lively taste

: that starts out smooth
! and stays smooth

all the way down.

So you can drink it
straight upany timeyou
like. Or, add ice or soda...
Arrow can take it.

We know you...
you want Schnapps,
and you want it good.
Make your next shot
an Arrow.

|

3

: ;

| —

ARROW* PEPPEAMINT SCHMAPPS, 60 PROOF, £ 1078, ARROW LIGUDRS GO, ALLEN PARK, MICHIGAN
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1878 R J. Reynoids Tobacco Co s il . 100's. 19 mg."1ar", 1.3 mg. meotine,
' KING: 20 mg. "1ar", 1.3 mg. nicoting,
av. pér cigaretie. FTC Report MAY 78.
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Warning
That Cigaretie




