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and condenser yourself at control radio interference. So you your Delco-Remy UNI-SET and
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the more frustrating it can be.
That's why Delco-Remy de-
signed UNI-SET. It's a set of
points and a factory-matched
condenser in cne unit, Just
Haghten two screws, and it's in-
stalled. There's no separate
condenser screw to install.
UNI-SET has special cir-

Spark Plugs and Delco-Remy
UNI-SET can help improve
your mileage.

So next time you need
a tune-up, make it easier on
yourself. Get Delco-Remy
UNI-SET and AC Spark Plugs.
Tune-up and go with the
names you know. . . AC-Delco.
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Four simple steps

to change a pickup

. that’s hard on tires
into a pickup

that’s easy on tires.

1. Replace the lett tront tire with a 6-ply rated Firestone
Transport®

g2 Replace the right front with a Firestone Transport with
its super tough nylon cord body.

3. Replace the left rear with a Firestone Transport truck tire
that may cost you less than a passenger car tire.

+. Replace the right rear with a Firestone Transport that will
carry you so comfortably you probably won't know you're on
truck tires.
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You don't have to
be a born me-
chanic to tune
your own car.
RAC, the world’s
. largest maker of
automotive test and tune
equipment, has written a
booklet called “"Tune-Ups."
It's available for a very small
charge from your local auto
parts retailer; and it takes you,
step by step, through a first-
rate tune-up of your car. Even
if you still think “points’ are
something scored by a bas-
ketball team.

Would we lie to you? We
wouldn't lie to you. You'll get
your hands greasy and prob-
ably work up a sweat. You'll
make a few mistakes the first
time. But once you get the
hang of it, you'll soon be zip-

ping through tune-ups in little
more than an hour. With pro-
fessional results; and maybe
better, becauseyou care more
about your car.

RAC says that "if you can
read, you can tune your car."
For proof, just visit your local
auto parts retailer and pick up
a copy of “Tune-Ups." And
while you're there, find out
how little it can cost for all the
RAC equipment and all the
tools you'll need for a lifetime
of money saving tune-ups.

It's true that you don’t have to
be a born mechanic to tune
your own car. In fact, you don’t
even have to be born a man.
All it takes is a strong desire
to be liberated from the high
cost of tune-ups!

RITE AUTOTRONICS CORPORATION

3485 SOUTH LA CIENEGA BLVD., LOS ANGELES, CALIFORNIA 90016
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LETTERS

TO THE EDITOR

Foiling CB thieves

I agree with Anthony R. Curtis's
comparison of CB mounting locations
{How to Find the Best Spot for
Your Car's CB, page B8, May '76)
with one main exception. He says
that invisible locations in the glove
compartment or under the seat are
awkward and “not that theftproof,
either."” This iz true, but he should
have mentioned the new type of radio
with wvolume, squelech, and channel
selector in the mike. This type of
radio can safely be mounted under
the zeat, with all the controls in the
driver's hand,

As for theft prevention, [ suggest
buying a short length of coax with
a PL-259 connector attached and
leaving the plug on the center hump.
Anvone looking into the car will think
that the radio has been removed
{even with the mike clip and antenna
gtill present). If an extra mounting
bracket were attached to the bottom
of the dash, this trick may be even
more easily believed.

ROBIN K. WISE
ORLANDO, FLA.

Commendation

1 would like to commend John F.
Pearson for his article, A Rough-
neck’s Beat Friend is a Noisy Yellow
Bird (page B0, May "T6).

The article describes one of our
nation's largest helicopter operations
with mueh professionalism and
knowledge., All [ can say is “a job
well done.”

HAMNK WISWELL

SOUTH CAROLINA HELICOPTER ASSN.

AIKEN, 5.0,

From a careful truckwatcher
I read your article Truckwateher's
Guide to the Big Rigs (page 76,
April "T6) ; I'm glad to see that I'm
not the only one truckwatching.
Among your pictures of trucks was
# Mack Crown 500, Mack doesn't
make a Crown 500, Crown 500 is the
make of the refrigerator unit on the
reefer.
JOHN LYNMFORD
SUNDERLAND, MASS.

Motorcycle intercom

J. C. Whitney may be smart to
produce a motorcycle intercom (fm-
ports and Motorsports, page. 10,

June "76), but a one-way version was
used in training pilots during World
War I and was known as a gosport.
1 suffered with one during flight
training in 1929, and it nearly drove
me nuts. I hope the new type works
bhetter.

ALFRED STEVENS

OLD LYME, CONN.

The gosport was still used for pilot
training during World War Il, az two
staff members vecall, The louder the
instructor shouted, the greater the
blast of air in the cadet's ears—and
the less he could understand., They,
tan, hape the new type works better.

Kudos for Car Care Guide

Being a woman, I had never pur-
chased vour magazine. But my boy-
friend suggested I buy the May
issue; he said there was a lot about
car problems in it (Car Care Guide).
I've never seen anything as infor-
mative as that section. It even told
me why my radio cuts out, and why
my brakes squeal when I apply them.
I have told all my girlfriends, my
aunt, mother and any female T can
think of who is interested in car
problems, but doesn't know what to
say when she enters the “mysterious
realm” of a service station garage,
about this issue,
Thank you for publishing it.
KATHLEEN F, SMITH
PITTEBURGH, PA.

With the extremely high price of
auto repairs, your Car Care Guide
helps a lot. Please keep this type of
material coming.

HENRY C. LODS
NEW ORLEANS, LA.

I've often doubted the cliche “They
don't make 'em like they used to,”
but maybe that's not so far wrong
after all. I own two high-mileage
cars—a 1965 Olds 98 at 90,000 plus
miles and a 1967 Cougar at 120,000
plus. I do all my own maintenance
and, after reading about the “over
100,000 cars featured, I'll be ex-
pecting at least 200,000 on mine!

E. ¥. GUSTAV3SON
CABANOVA, VA,

My 1966 Ford Galaxie 500 had
149,000 miles on it when 1 sold it.
It was running just as well as—if

not better than—the day 1 bought it
with 62,000 miles on it.

The only regular maintenance that

I followed was to change the oil

every 2000 to 2500 miles, Every

other oil change, I changed the oil

filter, too. I think the thing that

really helped most was adding a can
of additive every oil change.

GENE CATLIN

FREEVILLE, N.Y.

Bicentennial kite wins

Thanks for wour article on High
Flyers with the Spirit of '76 (page
98, March 'T6). It appeared just in
time for my eight-vear-old son,
Mark, and I to build it for our Cub
Scout kite fly. It was built to the
exact dimensions in the article,
though we changed the paint job a

bit. It flew very well and took “first
place" in the pack for the “most
original kite."

CLIFFORD KOCKE
FORT WAYNE, IND.

Tips for flying explorers

Your article The Bahamas: Beach-
combing Paradise for Flying FEa-
plorers (page 248, May "T6) was a
treat. As a copilot in a Miami-based
Coast Guard Search and Rescue
helo, I'd like to pass on a few tips
to prospective island hoppers.

The leading killer in ocean waters
is loss of body heat—hypothermia.
A life raft will separate you from
much of the effects of hypothermia.
And a search vessel or aircraft is
10 times more likely to spot a life
raft than a person in a life vest.

Finally, my favorite trick for
places without tie-down facilities is
to carry a couple of burlap bags to
fill with rocks and dirt.

JOHN B, MOORE, JE.
OPA-LOCKA, FLA.
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We've got the tire for

Ifyou've got avan,
pickup,RVor4-WD,
GoodyearTruckin

Tires can make g s
abig d_iffel' cnee in YOFl‘llll':ls‘(l: If ]'
handling,ride

and MPG.

You may get along just fine on ordinary truck
tires, if you only use your van, pickup, RV or
4-WD for hauling cargo.

But you don’t just haul cargo. You travel.
You run errands. You go fishing. You explore.

. You need Goodyear Truckin’ Tires that do
more than just haul heavy loads.

Come to Goodyear for extra MPG from truck
radials, with ride-smoothing polyester cords and
tough steel belts.

Come to Goodyear for wide-profile
performance tires, for non-flat-spotting RV tires,
for long-wearing ﬁberglass -belted pickup tires.

Come to Goodyear for the newest 4-WD tire
and tread designs.

If you own any one of eight different light
truck vehicles, our tire-selection table will help
you find the Goodyear Truckin’ Tire that’s right
for you.

Find your tire. Then see your Goodyear
Dealer. Start enjoying the difference the right
Goodyear Truckin’ Tire can make.

The Glas-Guard Tira.

little pickup

htb pic kup

ﬁ\

sporty van

S

family van

%

Plli.h PC JJH[.'II;'[

What a difference a tire makes.

GOODFSYEAR

LIGHT TRUCK TIRES




your kind of truckin.

Fmdy_ urtire. B -
§§§ \ (LN B H i a.; . r ff{« Eg
*s«:gga VAW W

| | i & I i
Custom Flexsteel LT The Cushion Miler Tire. | The Goodyear The Goodyear Rally 6T The Goodyear Tracker The Wrangler RT Tire.

w/

.-’

Radial. Goodyear's best For quiet, comfortabile | Customgard 6T Radial Tire. Wide 60 and 70- AT Tire. Tough 4-WD On-road, off-road 4-WO
for eatra MPG on long | traveling especially for Tire. Wide-profile series. White letters. | tire for on and off the tire. Handles mud, snow, |
runs. Steel-belt motor homes and other Flexten-belted radial auto Economical, good | road. Good highway sand, rocks and stumps. |
protection, easy-riding recreational vehicles. tire, for vans and pu-:hrps locking. For vehicles up traction. |
polyester. Non-tlat-spotting, | o 10 6,000 GVWR.® 1o 6,000 Ibs. GVWR.

smeth ride Outlined white letlers.

|
| | ={irgas Vehicle Weght Rating [ ‘!







Jack Terry knows exactly

where he’s going. Thanks to ICS.

(A TRUE STORY)

At age 29, Jack Terry doesn't have it made yet.
But he knows where he’s going. And he's on his way.

Jack went from beginner Eraf'tsman to Highway
Engineer, first level. At almost twice the pay.

“That took five promotions,” Jack told us. “But
my ICS training was a real help in passing each pro-
motion examination.

“Ireally like my work and I know there are other
promotions| can get. Because people just seem to need
more roads. And there aren't that many good high-
way engineers around.”

Jack Terry is one of our outstanding graduates.
He's hard working. He's in a growing field. And he
has good training,

Of course, we can't promise you'll be as success-
ful as Jack Terry—no school can guarantee jobs or

stones to higher education nor are they primarily in-
tended for transfer toward more advanced degrecs.
They are practical, carecr-oriented programs designed
to help you reach your objectives without further
academic training,

FREE DEMONSTRATION LESSON

No one can promise you success, but if you wunt
more —more money, more security, more day-to-day
satisfaction and more future —our free Career Booklet
and free Demonstration Lesson can help you get
started in the right direction. Just check the box next
to the field that interests you most and mail the card
or coupon today. There's no obligation.

Remember, it's your life. You might as well make
the most of it. © 1976 Intext, Ine. D

promotions for its graduares. e S e S P e o o S i 1
But ICS can give you the first-rate training you ] FOR A FREE CAREER BOOKLET & DEMO LESSON, :
need—especially if you're interested in one of the | CHECK BELOW |
growing careers where ICS concentrates its training. | ) Engincering 01 Automotive Mechanics |
Like Engineer. Electrician. Auto Mechanic. TV Re- | SEL“;T“';::‘@ ggmﬂhms?ﬂ I
pairman. Draftsman. Air Conditioning Serviceman. | O Drafing 0 Interior Decoraung I
I O Electronics Technician O Construction Electrician I
AN IDEAL WAY TO LEARN : g'snr Sﬂj-'lt'-':hltpw E i'tppiun_c;: Service & Repair :

urvey noome [ax
As an ICS student, you study at home, on your | gikﬁiﬂfﬁfﬂumnpmg B:‘hrmhl.:h?ﬁmm Mgt :
own schedule. You waste no time traveling to and | H:‘:igmtl:cﬂinfii::ﬂng O High G Spheseg I
from class. ﬁf‘ld you never have to miss a paycheck. : EARN A DEGREE WITHOUT GOING TO COLLEGE I
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If you ever have doubts or problems or just want : u;_“d:_;‘fr"if‘g“n‘::wm oy _cm‘:‘;izz:;;wm;m_ 4
to talk to an instructor, you can call ICS from any- | Ao . B Reig e
where in the continental United States and Canada, | o ﬁitﬁlhrgg o S EDEEI;.-:;E:JI I
using our special toll-free Dial-a-Question® service. | 0 Business Management O Mechanical O Chemical |
Since 1890, millions of men and women around | I
the world have turned to ICS for career training, | Name Age 1
More than 70 of America’s largest 100 corpora- : PRTEN :
tions(including Bethlehem Steel, 3M, Union Carbide, | = I
chcrhacuscn and International Paper) use ICS train- I Ciry I
ing for their own employees. |l i - :
And the ICS Center for Degree Studies is autho- | " I
rized by the Pennsylvania Department of Education : Phone :
to grant the Associate in Specialized Business degree | AN )
in Accounting and Business Management, and the | .E I
Associate in Specialized Technology degree in Civil, : m“*ﬁﬂmﬁﬁw SCHOOLS !I
Mechanical, Electrical, and Chemical Engineering L—— - e oo o J

Technologies.
These dr:grl::: programs are not mere stepping-

CAMAINAN REGDLMTS LISE SCRANTON, PA. ADDEESS FOR SERVICE FROM (T35 CAMADIAN, LTD.
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A man can take a lot of pride in a highway he's designed.
Jack Terry of Lake Ciry, Fla. knows that feeling. (Photo; Yale Joel)
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GM's pick-an-engine plan

When GM brings out an automobile
powered by a new type of engine,
the car will be offered in two engine
versions: new or conventional. This
is GM's solution to one of the prob-
lems automakers anticipate in mar-
keting new powerplants.

Carmakers suffer a lot of flak for
not moving more rapidly on alternate
engines; for not being more daring
and innovative. But they know from
bitter experience that when some-
thing really new comes along, most
people want someone else to sample
it first. You take a bite and if it
doean't kill you, I'll try it. GM will
use the either /or approach with two
engines, two cars. One you know
about is the diesel-powered Olds.
Another is in the works for 1980-81.
It will be a one-seat, two-person car
with the Chevrolet nameplate, avail-
able with a four-cylinder piston en-
gine or battery power,

Newest new cars ?ﬂl to come

The newest new cars for 'T7 won't
appear until next year—as half-year
models. GM is the only company that
will have all of ita '"77s on the street
in calendar "76.

Ford's little Lincoln, the 5700, is
due in March, and Fieata, the mini
Ford is importing from Europe, may
be out in April or earlier (see fm-
ports and Motorgports, page 36),

Two luxury compacts Chrysler is
working off the Volare/ Aspen body
won't go into production until 1977.

American Motors' Gremlin, vir-
tually all new, will be out in the next
few weeks, But the biggest mechani-
cal change in the car won't come
until after the first of the year.
That's when Gremlin will switch
from a six-cylinder engine to the
four-cylinder the company is buying
from Volkswagen.

GM takes on CB thieves
GM has come up with a great idea
for thwarting thieves who rip-off
CB radios. If you have a CB set
factory-inatalled on a 'T7 model GM
car, the unit will be integrated with
the car radio and use its speaker.
Smash-and-grabbers will still be
able to steal your radico. But it won't
be as simple as removing a couple

12 FPOPULAR MECHANICS

of brackets or screws. The thief will
have to crawl under the dash head
first and allow plenty of time to dis-
connect the equipment and then
maneuver it out of the housing. If a
crook has to go to all that trouble,
he might as well steal the car. Or
look for easier pickings.

No big cars for AMC

How much longer can American Mo-
tors continue its commitment to mid-
gize and small cars to the exclusion
of big cars? With the comeback of
the big car during the "76 model year
and a decline in sales of smaller cars,
AMC took a pasting. Should the com-
pany throw in the towel and join the
big shooters with the big cars or
gtay true to the little joba?

That decision has been made and
it's to stay with the compacts and
minia., The advertising pitch will be
changed—Iless emphasis on small car,
greater on “big-car features without
big-car bulk."” But the cars will re-
main on the small side. This decision
will dictate the size of two new
products coming from AMC—a re-
placement for Hornet and either a
mini-van or mini-pickup,

T-bird: classic of the future?

Every guy who likes cars has this
fantasy about buying a new automo-
bile, hiding it away without driving
it and then bringing it out in 6 or
10 years and selling it for a fortune.
Or a wvariant of that dream—dis-
covering a classic car in a farmer's
barn and buying it for a song,

Well, gang, here’s your chance to
make the dream come true. If 1 had
a spare $8000 or so and a vandal-
proof garage, I'd buy a "76 Thunder-
bird and put it away for at least
10 years, The '"T6 Bird will be just
as much a last-of-the-breed car as
the Cadillac Convertible. T-bird,
like Chevrolet's Corvette, inspired a
whole new wave of cara when those
makes came out in the 1950s,

The Bird was for the guy who
wanted something a little better and
showier than a stock piece, but with-
out the bulk and price of a Cadillac,
Lincoln or Packard. T-Bird invented
the idea of the personal luxury car.
The car continues to enjoy something
of that reputation today, although
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the current version is much more of
a fat-cat car than the original.

Ford is going after a much larger
market for T-Bird with the "T7T mod-
el. The '"TT will still carry the Bird
name, but it won't be the same car
by a long shot. It won't have a sep-
arate body ; it will be leaner, lighter,
less of an eagle, more of a sparrow.
I think in 10 or 12 years a "76 Bird
will be just as much a museum piece
as the original car is today. But who
has 38000 to put up on blocks for
10 years? Not me,

Don't weaken your warranty

Here's something you should know in
buying a car if you ask the dealer to
make mechanical changes or to sub-
stitute parts or accessories other
than original equipment. The ear
manufacturer does not have to stand
behind the guarantee on any changes
made by dealers. So if you have a
problem, you fight it out with the
dealer, not the car company.

GM even has a clause in its dealer
contract requiring dealers to give
the buyer a written statement that
GM's warranty does not extend to
anything added to or changed on the
car after it leaves the factory,

There's a big business today in
making changes and conversions on
vans and in converting small pickups
to four-wheel drive. There have been
warranty problems with some of these
vehicles and the owners have been
unable to collect from carmakers,

Wrong forecast, right result

A year ago, just after the "76 cars
came out, auto companies warned
that the 778 would not give as good
mileage. Reason: tougher govern-
ment standards on controlling emis-
sions. The prediction won't come
true, but the companies were not
ahamming with their forecast,

If the new cars carried the same
engines and same weight as the old
cars, mileage would be down. But
most '"T7s will weigh less than 76
counterparts and many will come
with smaller engines. So something
like 90 percent of the new cars should
give better mileage, When it gets
down to do or die, now or never,
Detroit can still pull off some near
miracles, LA



“Why Viceroy? Because Id never
smoke a boring cigarette?’

Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health,
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Viceroy. Where excitement is now a taste.







Climbinto the Scout Traveler"
and cut loose. Break free. Get
back to the basics.

Go off alone, or together for
a day or a long week of hunting,
fishing, or just camping in a high
ravine you could never manage to
get to before.

You can trust a 4x4 Scout
Traveler to get you there.
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73.1%
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66.87%
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Plymouth Trail Dusier
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Scout Il outperformed

each of these vehicles in
overall performance and engineering.

Built in the tradition of Scout®
I, the machine that outperformed
Blazer, Bronco, Cherokee, the
CJ-5 and Trail Duster in Petersen
Publications’ big 4x4 competition
last year. The only 4-wheeler rated
excellent in 15 of the 17 engineer-
ing and performance categories.

And out-and-out superior in the
seven most critical off-road tests.
Hill climbing. Handling. Maneuver-
ability. Stability. Acceleration:
Gearing. And braking.

But the Traveler story is
bigger than that.

One hundred three cubic
feet of cargo space. More than any
other 4x4 in its class. More than
enough to pack the gear you'll
need for a weekend or a month,
in whatever corner of the world
you'd like to have all to yourselves.

Plus the capability to pull up
to 5,000 pounds’ worth of trailer
wherever you want to go.

Equally important, you get a
full choice of power plants. From
the economical 4-cylinder to a
choice of two big V-8s, or the
exclusive new 6-cylinder, 198-
cubic-inch diesel. And a whole lot
more, including optional dash-
mounted selective 4-wheel drive,
just when you need it, automatic-
locking hubs and a high-low range
transfer case.

Traveler is a comfortable,
smooth-riding beauty on or off
the road, and tough. You get a
rigid box frame. A solid, heavy-
gauge steel body. Leaf springs all
around.

And Traveler is a tight maneu-
vering wonder. One hundred
eighty-four compact inches bump-
er to bumper and 70 inches across,
with a turning circle under 39 feet.

But there's more. The Scout
Traveler is a joy to drive for a
woman, too.

It starts with the security of
having 4-wheel drive when she
needs it, sitting up high to see
better, enjoying the passenger car
comfortandride, the easy handling,
the super-wide doors. Options
like air conditioning, automatic
transmission and power steering,
a big variety of color combina-
tions and custom interiors.

The incredibly rugged and
versatile Scout Traveler. Test drive
one today.

Scout Terra™ If you want
more than a standard pickup with
4-wheel drive slapped on, you've
come to the right place. The mid-
range Scout Terra, the first pickup
of its kind in America. It's smaller
on the outside to outmaneuver
any full-size pickup made, but has
a 118-inch wheelbase to still give
you smooth-riding stability. With
more standard, lockable in-cab
storage space than any conven-
tional pickup made.

Scoutthe America
others pass by.

"

m Scout Terra

.~ Scout Il
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America's No. 1 en-
gine cleaner. Spray it
on, hose it off. Pow-

erful,

sell-emulsifying

degreaser. Over 5 mil-
lion cans sold laslyear.

GXT XTRA
TEMP ENGINE
ENAMEL

Produces a fast-drying,
durable, high gloss,
heat resistant finish o
automolive and marine
engines and all types
ol machinery.

{10) colors available

Carburetor and
small parts clean-
er, for professional
cleaning in the
home workshop.

carbure-
tors, fuel pumps,

TAR & BUG
REMOVER

Especially formulated
lo dissolve tar spots
and loosen bug de-
posils on aulos,
cycles, elc.

BORATORIES, INC.
W. 66th Sitreet
o, Minois GOGEIR

For additional information call or wrile

Rich Berg—312-166: 2400

ALY,

BY JOHN F. PEARSON
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Let the computer draw it

By taking the drudgery out of draft-
ing, a computer-driven system called
Auto-Draft has tripled the out-
put of the engineering graphics sec-
tion of the Phillips Petroleum Co.,
Bartlesville, Okla, As shown in the
photo, the draftaman uzes a keyboard
to give commands to a Varian mini-
computer. The drawing appedars on a
video display unit and is stored in
the computer's memory bank. Wet
ink drawings are produced on a big
flatbed plotter.

The syvstem automatically handles
tasks such as lettering, scaling, cross-
hatching, erasing and dimensioning.
The system permits the draftsman
to automatically change scale or pro-
portions, rotate images, make per-
gpective drawings from projected
views and repeat any often-used de-
tail or symbol by calling it from the
memory bank,

By hitting a few keys, the operator
can, for example, draw symbaols for
50 transistors on an electrical ache-
matic—a time-consuming chore if
done manually., The computer svstem
tdoes it in seconds,

Edison wins top ranking
Thomas A. Edison, inventor of the

Chicago's Museum of Science and
Industry. Benjamin Franklin placed
second, ahead of Alexander Graham
Bell, Luther Burbank (known for
advances in plant hybridization) and
the Wright Brothers, among others,

Good news from the South
Contrary to some reports of world-
wide cooling, a warming trend in the
Southern Hemisphere may be more
than offsetting the observed cooling
in the high northern portions of the
globe, according to scientists at the
University of Arizona and Univer-
sity of Utah,

The scientists came to that re-
assuring conclusion after analyzing
data gathered at 67 Southern Hemi-
gphere stations, including 6 located
in Antarctica.

First film of active atoms

The first motion pictures of the ac-
tions of single atoms have been pro-
duced by two University of Chicago
physicists, Albert V. Crewe and
Michael Isaacson, according to uni-
versity officials. Using a specially
adapted scanning electron micro-
seope, the scientists filmed uranium
atoms placed on a bit of carbon only
50 angstroms thick (one-fifth of a

Dempsay & Slanley. Inc
1001 5. HWarlem, Foresl Park, 111, 60130
Serving the Midwes! and Soulhwesl
Dick O Meal—B00-438-4532
Aadiaior Specially Co
P. O. Box 10628, Charloite, N. C. 28237
Serving Easl, Southeas! and Far Wesi

electric light and the holder of more millionth of an inch). The micro-

than 1300 patents, was recently =scope achieves a magnification of 10

named as the greatest of America's million diameters.

acientists, engineers and inventors in “We thought,” says Prof. Crewe,
| a Bicentennial survey conducted by (Flease furn fo page 18)
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Sun engineering
is the difference.

Now you

cando tune-

ups at home using
testing equipment of -
the same fine quality
that most professional mechan-
ics prefer. For more than 45
years, Sun has been supplying
automotive service outlets with
electronic diagnostic and serv-
ice equipment. Sun's staff of
engineers—largest in the in-
dustry—is involved daily in
testing equipment development

and design. A complete engi-
neering department in Detroit
works on a day-to-day basis
with all the major car com-
panies to keep updated on
future standards and new
developments.

The Sun
product you
buy today

—made

o especially
for at-home use—will meet the
engineering needs of tomorrow.

e ——

A

For tune-up

testing equip-

ment—timing

lights, dwell/tachometers,

accessories—as well as tachs

and gauges, buy the No. 1

name in the industry. We don't

beliave in making anything but

the best. We don't think you

should settle for

anythingless. In

the long run, it
doesn’t pay.

CONSUMER

PRODUCTS
\

ELECTRIC CQHNH_I.TIGH

COWNSUMER PRODUCTS DiVISION
3011 East Poube 170 « Crywial Loks, (10 GO0 « [B15) 458-TT0



fine for under $65".

Weaver's found ways to make great scopes, without frequent or sizeable
price increases. And without cutting quality.

How? By Increasing our productivity. We've automated
where we can, without sacrificing handmade quality, We've
designed our machines to get the most out of them. We've
made real breakthroughs In manufacturing efflclency.

You know our K Models: America's favorite hunt-
ing scopes for more than 30 years. Weaver was first with
one-plece, all-steel tubes. And hermetic lens sealing.
. Weaver either initiates or incorporates the very finest
features possible In a quality scope. That's why
Weaver Is tops when It comes to fleld dependability.

Ask your dealer how we still can make a scope
like the K4 for less than $65*. Or send for our free
1976 catalog: W. R. Weaver Company, Dept. 91,

El Paso, Texas 79915.

"haggetiad reilsl pEs

Get your sports equipment
ready for summer with... .

Spray-Lube “A"':

Sprays like a fluid, builds up
like a grease. Lubricates hard
to reach areas. Sticks and stays where you spray
it! Waterproof!

Marine Guard:

An excellent “wat start" product. Displaces mois-
ture, drys Ignition and boat engine paris. Protects
fittings against rust, corrosion, water.

Boat Trailer Wheel Bearing Grease:
Designad for resistance to fresh or salt water.
Will not wash out of wheel bearings. Excellent
for other applications such as winch gears,
pulleys,

LUBRIPLATE DIVISION

FISKE BROTHERS REFINING COMPANY
Mewark, N.J. 07105 * Toledo, Ohio 43605

Sold by: Boat Marinas, Home & Auto Slores and also avail-
sble al most Monigamery Wards Sports Departments.

RETwEIGHT
MY, 075
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(Continued trom page 16)

“that the atoms might just sit there,
but they try to interact with the
carbon and with each other, and they
move around quite a lot.

“This peculiar activity shows up
clearly in the film.”

The film marks the first time that

| man has ever seen atoms—the tiny

building blocks of matter—moving in
their natural state, In time, this in-
formation may provide answers to
various medical and chemical ques-
tinns.

All bull except for his heart

He's a frisky six-month-old Holatein
bull who makes his home at the
Cleveland (Ohio) Clinic, a leading
medical center. He eats well, is grow-
ing at a normal rate and exercises
geveral times a day on a treadmill
{as shown in the photo below), His
atate of health is remarkable econ-

| sidering that his heart iz an arti-

ficial one that operates on an outside
power source,

The heart has a new type of dia-
phragm (made by Goodyear) de-
signed to be compatible with natural
tissue, Unlike earlier types, the rub-
ber diaphragm has a protein coating
that is said to prevent the buildup of
substances that could cause the de-
vice to fail.

At this writing, the Holstein has

lived for 101 days with his experi-
mental heart.

“This iz certainly significant prog-
reas,"” says Dr. Yukihiko Nose, head
of the Cleveland Clinic department
of artificial organs. “But we still
have to develop a fully self-contained
artificial heart, and that's far off
in the future.” L



There’s good money to be made
servicing audio systems and TV

Learn both at home
for hundreds of dollars
less than the
next leading
school.

With the boom of
stereo and quad-
raphonic sound, the
servicing of hi-fi equip-
ment has become really big

business. It's a business you g
can cash in on with NRI's NRI doesn’t give you hobby

Audio/Color TV Servicing kits or commercial subas-

Course. You'll learn to service semlblles. We_demgne-:ri il
all kinds of sound equipment equpment Wlt_h learning in
and television sets at home, in m1!1d. You build complete
your spare time, while building 4"1S from the ground
real professional equipment.  “P performing

Build your own B ol O L °
Quadraphonic Stereo S amri g o
and Color TV : e Ah
Only NRI offers you both a
4-speaker, solid-state quadra-
phonic audio center and a
25" diagonal solid state color
TV in one course. And, your

tuition for that combined ‘ .  Digital Computer Electronics,
course is hundreds of dollars in-set experiments with  Communications and Citizens

less than the price of both sub- the power on during construc- Band Radio, Aircraft or
jects at another home study  tion. Power-on training means Marine Electronics, Mobile

Send for free catalog
including Communica-
tions and CB Courses
NRI offers not one, but five
excellent TV/Audio servicing

courses. Or you can study
other opportunity fields like

school. valuable experience in trouble- Radio. and more. Send for
With NRI's Master Course, shooting with each lesson. our free catalog and see for

you also get a digital color TV = . yourself that no one gives

pattern generator, 5’ triggered The pro’s choice you more training and equip-

sweep oscilloscope, CMOS dig- for 62 years ment for your money.

ital frequency counter, and A documented national survey If card is missing, write to:

transistorized volt ohmmeter. shows that almost half of the

All this, plus our unique Dis- professional TV/Audio tech-

covery Lab and other electron- nicians have home training, BN wmscwoos
e Lo S5 Wiconin s, o
Hill'

Washingion, D.C. 2008

ics kits, shows why NRI gives and among them, it's NRI
you the most in practical 2 to 1 (survey summary
bench training. on request).
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QUESTIONS ANSWERED BY W. CLYDE LAMMEY

HOMEOWNERS’ CLINIC

Brass won't polish

My howme has brass switeh and outlet
plates. [ don't know how old these
are, but they won't polish bright
even though ['ve tried several brass
polishes. All have darkened in color,
appear dingy. Is there sone way of
brightening them ?#—E. Rollins, Pon-
tiae, Mich.

Originally, the plates were coated
with a metal lacquer which defies
removal by most common metal
polishes. This finish tends to darken,
accounting for the dingy look. Re-
move the coating with a lacquer
thinner. (Since the solvent is highly
volatile and fAammable, clean plates
outdoors.) Then use your brass pol-
ish as directed.

‘Drumming’ heating unit
Lagt winter my warm-atr heater
developed o peculiar “dramming”
gownd when the blower iz running.
Ceecasionally there's o sharp, rapid
“ticking” noige that sounds like metal
hitting metal, ezpecially when the
Blower comes on. I've examined the
blowwer and nothing seems wrong;
the fan sping free at the ftouch.
What's wrong ! —Farl Trapp, Moline,
Tl

From your deseription, it sounds
as if the motor mounting is slightly
loose. Thus, the running fan wobbles
enough for the fan blades to contact
the housing due to the torque devel-
oped when the motor starts. Tighten-
ing the mount and checking the duct
aystem for loose supports should
correct the defect,

Too-tall antique

I bought an antique having what |
bhelieve in called a broken-areh pedi-
ment top, At the center is o vase-
shaped twrning just 1 ineh too long
to fit under an 8-foot ceiling, I've
tried to Tonsen this turning by twist-
ing it gently and thrusting it side-
wapgs, No oway, Cutting off part of
the turning wonld ruin its symmetry.
How can | preserve it intact?—E,
Leonard, Utiea, N.Y,

Old glues usually resist twisting
or thrusting sidewise, but will often
yvield to a light tap. Try this, wrap-
ping the turning with fabric to
prevent denting. Tap lightly with a
hammer. Vary the location of taps
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and work from both back and front
faces of the turning. If this doesn’t
work, wrap the lower portion of the
turning with steaming hot “poul-
tices”" to soften the glue, I hesitate
to suggest this step as it may whiten
the finish, especially if it contains
shellac. In some cases—but not al-
ways—the whitened finish can be
restored with furniture polish.

Uncupping thin boards

I have two boards about ®% in. thick,
10 in, wide and 36 in. long which
are old door panels. How can I re-
move the cup and flatten them?—
Milten Conners, Perry, lowa.

I assume the panels are of solid
stock, not plywood. Taking the cup
out of thin stock is uncertain busi-
ness at beat, but I've had fair sue-
cess with this method: Dampen the
wood on the concave side, lay a damp
clath over the surface and go over

SURFACE
~ BLMGMTLY

WORK WiTH DAMPENED

COMCAVE

BIDE UP
the cloth with a hot steam iron. Then
place the board on & flat surface and
weight it with a heavy object until
thoroughly dry.

If this doean't solve your prob-
lem you may have to sacrifice some
thickness and have the boards run
through & thicknesa planer to “flat-
ten” them.

Putting a table on its feet
My dinette table has ehrome legs and
plaatic tips on the ends, The tips are
cracked and fall off when the table
is moved, Where can I find replace-
ments?—Anne Holston, Tanipa, Fla,
Contact the manufacturer (if the
name appears on the table) or a local
furniture dealer. If replacement pads
are unavailable, use rubber crutch
tips. These come in various fraction-
al sizes up to 1 inch and are easily
pressed onto the ends of the metal

legs, Measure the diameter of the
legs to make sure you get the right-
size tips.

Buying rush seating
In your Popular Mechanics Do-It-
Yourself Encyclopedia, Vol. 2, page
458, you refer to verushing material
for wrepairing a ecane chair seaf.
Where can I obtain this material ?—
Mrs. Joseph Bemann, Phoenix, Ariz.
There are two types of rush seat-
ing: natural and the artificial or
fiber kind. The latter is easier to
handle and equally durable. Contact
Albert Constantine & Son, 2050
Eastchester Rd., Bronx, N.Y. 10461.
If you desire cane seating materials,
contact Craftsman Wood Service,
2727 South Mary 8t., Chicago, IIl
60608. (The latter supplies only the
cane seating.)

Painting old radiators

I need to repaint old-style radiatoras.
Some say alwminum paint should be
wsed; others say enamel., Who's
right? Should I remove old paint?—
Frank Paine, Seattle, Wash.

Any modern wall paint is fine;
don’t use aluminum paint or enamel.
If the original coat is in poor con-
dition, atrip it to the metal with a
wash-off chemical remover., Other-
wise, clean off loose material with
a wire brush before repainting.

Lead-pipe solution

I noticed a wet outside wall and
found a leaking lead water pipe in-
side. I soldered the pipe with lead
and added liguid solder around the
joint, This held for a month, but the
pipe is leaking again, Is theve a cure?
—Havry C. Cadorniga, Chicago,

Get rid of the lead pipe. The cost
of its replacement will be less than
that of repairing the damage to the
wall if the leaking is allowed to con-
tinue, ok ok

Do you have a home maintenance or repair
prablem? Send it to Homeownera Clinie, Pop-
ular Mechanics, 224 West 57th 51, New York,
N.¥Y. 10019, Lettors canno! be answered lndl-
vidually, but problems of wide interost will be
discussed in this column. For more home re-
palf and maintenance help, get PM's Home
Care Guide, $4.49 postpaid, Send orders to PM,
Dept. HCG, Box 1014, New York, N.Y. 10078,




CBAW T Ca.

Treat yourself
to light menthol Belair:

Nows the time for the
o = light menthol cigarette.

Wy

> 4 ;
Day/Dite watch by Seikp.»
m Yvr_uﬂdnr'frcf‘B&'i-‘f' E‘li.‘lj:lr:l!ﬂ;
:--.t Ly ‘F?a],uah!r eXfra on W
, WX ewary packsof BElair, % -
= - Tosee over lﬂﬁ_ﬂ gifts, ™
write for your free Gift Catalog:

oy E _'1:\' 128, Louisvilles Ky, #0201

Warning: The Surgeon General Has Determined

- -;-._::' . S . That Cigarette Smoking Is Dangerous toYour Health.

15 mg. "1ar,” 1.1 mg. mcotne, av. per cigaretie, FTC Report Apr.'76



Fast,clean
accurate boring
in17sizes

/ i to 11"

Irwin Speedbor® “88" bits
are Hollow Ground to bore
cleaner, faster at any angle

MNow step-up the boring range ek
of your small electric drill or
drill press to 1%2" with Irwin
Speedbor® “88" wood bits,
" ghank chucks perfectly. No
wobble, No run-out. Sharp
culting edges on exclusive
hollow ground peint start holes
faster, let spade type cutlers
bore faster, You get clean, ac-
curate holes in any wood at
any culting angla.

Each Irwin Speedbor “88"
is forged from single bar of
finest tool sieel, Each is ma-

~

chine-sharpened and heat-
tempered full length for long
life. 17 sizes, ¥a" 10 1¥2". Buy
singly, or in sets, at your Irwin
hardware or building supply
dealer.

by b

Spasdbor “88" sets,
6 and 13-bit sels

In metal storage rachk,
4, 6 and 13-bit sels
in red plastic roll,

lrwin Screw
Starter.
Marks hole, starts hole, threads
hole for screw to sasily enter wood and
non-metal materials, Handiest ool in

years lor heme and job, Gt one soon,
avery bit as good

I HWI “ as the name

&t Wilmingion, Ohio 45177, since 1885

-

Wife Beater!

Your faithful wife-navigator may be right
maost of the timé — an
Alrguide auto com-
pass is right all of
the time. Versatile
adhasive mount.
Sall illuminated.
Adjustable com-
pensators. Al ra-
tail auto stores.
Write for Catalug

2210 Wabansia l Chicaga BX647

24 POPULAR MECHAMNICS

J

QUESTIONS ANSWERED BY PAUL MANN

ru

Fickle performance

I own a 10-year-old Hamilton gas
clothes dryer with automatic igni-
tion. The dryer works fine for one,
perhaps two loads, but not for a
third, The clothes down't dry. The
pilot light burns, but the main burn-
er won't go on. There's no lint in
the dryer or vent, What's wrong f—
Mitehell Setlak, Omaha, Neb,

The trouble could be one of several
things:

B A defective M404 safety switch.
After a period of time, this switch
tends to hang up.

“In 9 put of 10 cases of the type
you describe, the M404 is at fault,”
says a service department spokes-
man for Public Service and Electric
Co, in New Jersey, To determine
whether the switch is causing your
problem, bang the machine with yvour
fist next time it fails to work. If the
dryer comes on, the safety switch is
to blame,

B Dry rot. The solenoid coils are
wound with string that may rot af-
ter a period of time, thus cauvsing
erratic operation. The coilsi—one for
the pilot and one for the main burn-
er—ahould be replaced.

B Bad thermostat. To verify, make
a continuity test with the machine
under load.

| Command decision

My five-year-old Hotpoint automatic
washer (Model WLW2620LBCAV ),
has developed a high-pitehed whine
during the spin ecyele, Otherwise,
the washer works perfectly. A ser-
viceman thinks the top bearing of
the transmission iz the culprit.
Should I replace this now or wait
until it gefs worse?—Capt, Refael
A, Goyee, Langley AFE, Va.

This machine is a tough one to
diagnose when transmission or
clutch trouble occurs. [ said “clutch”™
advisedly because the noise may not
be transmission bearing noise,

Normally, a bad bearing will rum-
ble, rather than whine. Furthermore,
the spin speed is usually reduced
when a bearing begins to fail. Be
cautious: You could incur a major
expense for nothing.

A GE spokesman says, “Clutch
problems are associated with this
machine.” It has been determined

A
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that a faulty clutch usually whines.

If the bearing is indeed giving
trouble and the machine is still un-
der warranty (not older than five
years), the company is obligated to
replace the transmission, charging
yvou only for service,

Agsuming that the machine is out
of warranty and the transmission
bearing is causing the noise, then
leaving it alone until it fails com-
pletely isn't going to cost any more.
The repair price will be the same
later as now, barring inflationary in-
Creases,

However, if the cluteh is responsi-
ble for the noise, repair it now. Al-
lowing a cluteh failure to eontinue
will only lead to greater damage,
such as a gouged drum. Repair will
become more costly as time goes on,
The clutch in vour machine is out -
of warranty.

Get more than one opinion before
yvou proceed, making sure that one of
them is offered by an authorized GE
serviceman,

Messy situation

I oviwn a food freezer that I pur-
chased from W.T. Grant Co. The
name inscribed on it iz Bradford
Produets., The wunit iz still under
warranty and is inoperative. As you
know, the Grant Company has filed
for bankruptey and the store here is
elosed. I would appreciate your ad-
vice as to what showld be done. One -
ghonldn't have to discard a 3350 unit.
—Mprz. Horry Androkavitz, Schenee-
tady, N.Y.

Predictably, with the country's
second biggest bankruptey in history,
the situation is messy, but here is
the latest information regarding the
respongibility of the company to its
former appliance customers.

You may be able to obtain parts
for your freezer from one of the
following two sources:

1. W.T. Grant Co., Parts Pool No.
9480, 8 Hixon Place, Maplewood, N.J.
07040. Phone: (201) T62-9485.

2. Franklin Manufacturing Co,,
701 33rd Ave. North, St. Cloud,
Minn, 56301, Phone: (612) 258-1212.
The parts pool is satill operating
as I write this, but the Grant com-
pany hopes to sell it to a service

(Pleaga lurn 1o page 26)



What makes yous caf sdgor

droop? Heavy loads? Weak
springs? Both? Monrog's Load-

Leveler Stabilizing Units*. can

give yourcar a real it.

They're basically a Monrge
heavy-duty shock absorbet
wrapped in a sieel coil spring..

If you carry heavy l6ads; the

shock and the sprmnﬂnrh' s

together to keep ypur car on an "Units. But inasmub,h as Monroe's
evenkeel,, = - . first in shocks; and has been for
And if your car's’springs are on . yéars, that should come as no

the weak side, the extra springs
“are just the ticket—front and
rear. They'll give your.car extra

lg swpusﬁ

"EUIJD'D!!I through.the cerners and

thﬂ bumps.
* We're the people that invented o
Lnad Lﬁr\?;e\r Stabrllzrng g ..-,A NRO

.
—
E—- .
e ",
-
7
7 o

—

)




SUPER POWER FOR
A—N—-—Y AM RADIO firm that will make the parts avail-

H ble. Franklin iz th ny that
. N‘E‘? Antenﬂ? ASS'S" Tum? I ' ?naiufaciured El:adf:nfﬂ;m?lu;s for
A Tiny Transistor Into A Tiger!

Grant.
Regarding recovery of your cost, if
This amazing antenna assist has pi_lll!}d in ;1:;_Ilnntn up tus‘;llllg? r}rlnuywé\lrslt selth.‘l beside vour appliance is still under warran-
ur radio (no wires, clips, grounding) and fine-tune Select-A-Tennas dial to Ihe same : : . *

I uency—"gangbusters! Terrific for sportsmen, vacationers, shut-ins, radio & electronics 1‘}.‘:’ th‘.a-] ;Iﬁuatli{ﬂ I-IIEt«EI- fa bit itmkyi
buffs, Service men & women—anyone who wants to "get” home to a favorite station. Great for ow will nave to pay Ior parts anc
chearing weak signals in radio depressed areas, off-coast islands, stations in crowded frequencies, service. You can try to get restito-
hard-to-tune stations way up on the dial. Solid state—no tubes to replace. Uses no tion, but vou'll have to file a claims

glectricity or batteries—works almost forever! Tough, break-resistant plastic case

95 form with the court. A Grant s
i pokes-
blends with any decor. STOCK NO.72,005H JIET.I 5de' man told me that eustomers may “pos-

APPLIANCE CLINIC
{Conlinued from page 24)

ULTRA SELECT-A-TENNA (TUNES OVER 1000 MILES AWAY) | aibly gain repayment, but there is no

Currently in use on Alaska's north slope where radio reception is very difficult. | Assurance. :

Has jack input & jack to which you attach 50 ft. of antenna wire (not included). ;2295 The necessary claims form and
STOCK NO. 72,14TN ONLY Ppd.

any additional information can be
| obtained by writing to W.T. Grant
| Co. Bankrupt, 360 West 31st St.,
New York, N.Y. 10001, Attn: Proof
of Claim. The telephone number is
(212) 971-8400.

A company that services the Brad-
ford products in your area is Hud-

COMPLETE AND MAIL COUPON NOW
EDMUND SCIENTIFIC CO. 300 Edscorp Bldg., Barringlon, M. ). 08007

-
_Il-ll Select-A-Tenna(s)
e

Mo, 72,095HE 515.95 0. §
] SEND FREE

Ultra Select-A-Tennais)
172 PAGE CATALDG "H” No. T2 04TH@ 522 95 e §

GIANT FREE
CATALOG!

MEW. 172 Pages.
Over 4,500 Un-

usual Bargains
for Hobbyists,
Schools, Industry.

FDMUND

O Charge my BankAmernicard

T US] CHECK i [ Charge my Master Charge :::;:i:’: """"::1"::"" #—19 .| gon Mohawk Service, 1025 Hegenan,
h EDMUND | Interbank No M. 0. in amount of ... | S':henectad}"' N.Y.
SCIENTIFIC COD. | cardno P Service tip
300 EDSCORP BUILDING Expitation Date Name i i i
| 1 Piease Print One of the most basic tasks in appli-
Barrington, N. J. 0BOO7? 30-DAY MONEY-BACK GUAR- = ance and other electrical repair work

I608) 547-3488 I ANTEE. You must be sali-

. hed or return any purchase
America’s Greatest | in 30 days for full refung City, State, Zip

sm.uﬂj“_nﬂr”‘” S S S S S S S S —

HELPING TO DEVELOP AMERICA'S TECHNOLOGY FOR OVER 10 YEARS,

THE SCOTT ENGRAVER| [ METALWORKING
Your spare time " 2.5
money-maker

Scott's SM3I00K turns 10+ worth of plastic
laminate into a product you can sell for
75" to $1.00, Every business is a
prospect. Make name plates, signs,
plagues and more . .. in just minutes,
uging just one hand. A complete,
ready-to-oparate angraving shop to help
you make big money in your spare time!
To find out more, send for free
cataleg, today.

Dapl. 08501

is the replacement of bad plugs. Here's
a trick that will relieve the strain on
a line cord and hold the wires tightly

From ENGLAND on tools and
things to do in your shop

1 CLOCKMAKING FOR THE AMA-
TEUR, how to build a grandfather
clock movemeant $9.95

] MODEL STATIONARY AND MA-
SCOTT MACHINE RINE STEAM ENGINES a complete

DEVELOPMENT CORP. introduction 7.00

P.O. Box 217 [1 MODEL BOILERS AND BOILER-

inside the plug. It is especially ap-
plicable to a zip cord.

Walton, New York 13856

Secall lills every engraving need—

MAKING over 21 styles descri_}:gd
0

r1 SECRETS OF SHIPS IN BOTTLES
2.50
[] BEGINNERS GUIDE TO BUILDING

|
from slock to fonts i
- ‘ THE STUART MNo. 1 STEAM EN-

GINE 3.25
[0 BUILDING A STEAM ENGIME
FROM CASTINGS 2.00
[ BEGINNERS WORKSHOP from

now lo first sat up to using a ratgu
T.00

[1 LATHE ACCESSORIES, HOW TO
MAKE AMD USE THEM on your
own lathe 2.50
1 BUILDING MASTIFF a four cylin-
der, four cycle gasoline engine 9.00

| 1 VIRGINIA building a live steam lo-
comaotive by yourself 10.95

CALDWELL INDUSTRIES
609 E. Davis S, P. O. Box 170
Luling, Texas TG4
Fleasa send checked books

| Send Catalog Only

Feed the ends of the wires through
the hole in the plug and tie a knot
in the two wires as shown, leaving
about 1% inches of wire free. Make
the connections.

Be sure to attach the wires in a
clockwise direction around the screw
heads, Wires that are attached coun-

| terclockwise may work loose or they

could be squeezed out from beneath
the screw-heads when the latter are
tightened, * ok

It you have a gquesfion aboul any appliance,
send it to Appliance Clinic, Popular Mechan-
ics, 224 West 57ih 51, New York, N. Y. 10018,
Sorry, but letters cannot be answerad individ-
vally. Problems of wide interast will be dis-
cussed In this column.

o8 POPULAR MECHANICS



BanH Mational Park, Adberta, Canada
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IMPORTED

(W)
CANADIAN

Canada at its best.

Try the light, smooth whisky that's becoming America'’s favorite Canadian.
Imported Canadian Mist.

IMPORTED BY BROWN-FORMAN DISTILLERS IMPORT COMPAMNY, N.Y,, N.¥,, CANADIAN WHISKY-—A BLEND, B0 OR B6.8 PROOF, © 1975,



The hetter the trainin
the better you'

Send for one of these FREE Illustrated

-

Build and keep some of the finest technical equipment
made when you train with an NTS Project-Method home
study course. And it's usually the same type of equip-
ment you'll meet in the lield and use on the job. It will
help you acquire first-hand experience and skill — help
prepare you befter for a variety of exciting technical
careers:

ELECTRONICS DIVISION: Courses include professional
equipment like 5" solid-state oscilloscope, transistor
and tube-tester, vector monitor scope, 74 sq. in. B&W
TV, and solid-state stereo AM-FM multiplex receiver,
speakers. Colar TV courses feature advanced NTS/
HEATH DIGITAL GR-2000 Color TV with silent varactor
diode tuning: digital read-out channel salection (with
optional digital clock), big 315 =q. In. screen.

POPULAR MECHANICS
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MECHANICS DIVISION: Learn engine diagnoslics, mo-
tor overhaul, transmissions, automotive maintenance
Courses include 9 in. solid-state automotive oscillo-
scope, testers, tools, mechanic's steel tool box, & more

AIR CONDITIONING, REFRIGERATION/HEATING DIVI-
SION: Learn servicing of commercial, industrial and
residential heating and cocling equipment, Courses in-
clude hermetlic unit analyzer, leak detector, charging
testing-purging manifold set, tools and more

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




and the equipment
be equipped.

: . TR T S 1 e — a

COMPARE OUR

KITS AND LESSONS.
COMPARE OUR

TUITION.

NTS/HEATH
GRZ000
Digital
Solid-State
Colar TV

315 sq. in.
Picture

=

LOWER TUITION FOR YOU: We employ no salesmen,
pay no commissions. You receive all home-study infor-
mation by mail only. Make your own decision, your own
comparisons, Send card today or write for illustrated
catalog in field of your choice, all details.

NO OBLIGATION. NO SALESMAN WILL CALL.

APPROVED FOR VETERAN TRAINING
Gel facts on new 2-year extension.

NATIONAL GE~ SCHOOLS

TECHNICAL-TRADE TRAINING SINCE 1905
Resident and Home-Study Schools
4000 So. Figueroa S1., Los Angeles, Calif, 90037

[Simulated TV Recaption)

HATIONAL TECHNICAL SCHOOLS
4000 South Figueroa 5t, Los Angelas, Calif, 90037 Dapt. 201-088

Flease send FAEE Color Catalog and Sample Lesson
NO QBLIGATION. ND SALESMAMN WILL CALL

| | Electronics Divisian
|| Mechanics Division
|| Air Conditioning/Retrigaralion/Healing Division
U] Home Appliances Division

HAME AGE

ADDRESS

CITY STATE

I Ploase Nl in Zip Code for last sarvice -
] Check if intarastad in G.1. Bill information
] Check it Interested GNLY in classroom training in Los Angelas




ALL OUTDOORS

WITH BILL McKEOWN

Sounds of CB

Citizens band usually means two-way
radio—sending and receiving—but
we like the recent trend to producing
CB receivers as pocket portables and
add-ons so any ear radio can pick up
those 23 useful channels. They give
outdoorsmen an ear on emergencies,
highway problems and local weather
comments. For $40 or considerably
less, you can tune in on what's going
on, and though vou can't transmit
and call for help yourself, the recep-
tion on emergency channel 9 plus the
trucker frequencies can be a bonus
for any RY traveler. A CB receiver
is an inexpensive aid.

Another refinement is the intro-
duction of the guick-disconnect and
camouflaged antenna. The latter
looks like an ordinary car-radio an-
tenna but handles CB as well without
announcing that there is a set inside
available for rip-off. Antenna Spe-
cialists Co., Cleveland, iz among
the makers of new disguised and
quick-release models.

Quidoor library
A National Forest Guide has been
added to Rand MeNally's growing
rack of aids for sportamen and trav-
elers, As the new volume points out,
our forests are regions of lesser-
known campsites and hiking trails—
areas often preferred by local resi-
dents who know where the best is.
A study of this well-illustrated direc-
tory provides a bonus selection of
woodland sites of special charm. It's
$4.95 at bookstores and camp shops.
Or to start your own forest, the
Department of the Interior has pre-
pared a booklet, Let's Plant a Tree,
that is especially designed for young-

sters but useful for anyvone. Sections
cover plantings with seeds, seedlings
and saplings and which trees to
choose for city or country success.
The booklet is available free from the
Consumer Information Center, Box
278D, Pueblo, Colo. 81009,

The Bureau of Outdoor Recreation
of the Department of the Interior of-
fers a booklet, Gff-Road Velicle Use
on Federal Lands, It gives good
guidelines as to where your ORY will
be welcome and where it won't, plus
excellent tips for sources of detailed
information and state-enacted legis-
lation.

The Departments of Interior and
Agriculture together have prepared
Nationol Scenic and Recreational
Trails, a booklet available for 60 cents
from the U.S. Government Printing
Office in Washington, D.C. 20402, It
covers 16 trails, from famous ones
like the Pacific Crest, Lewis and
Clark and Appalachian, to the North
Country, Gold Rush, Natchez Trace
and El Camino Real. It can be an
introduction to thousands of miles by
foot, car, bicyele, horseback or boat.
One lifetime would probably not be
long enough to see them all.

Custom carvers

Several companies that produce repli-
cas of classic muzzle-loaders in com-
plete or kit form now are offering
fine copies of great old-time knives
as well. You can finish one as a col-
lector's item or customize it to fit
your own grip and specifications for
field use. That frontier favorite, the
Bowie, is available as a kit for $30
postpaid ($45 finished) from Classic
Arms International, Ltd., 547 Mer-
rick Rd., Lynbrook, N.Y. 11563, Max-

Cu k il T

Convertibles may have had their day on the highway, but offroad and offshore they're
still booming. Viking's V-19 Step-ln adds a navy top and curtains to turn its Sport
Deck into a cabin camper, Jeep Renegade riders can come in out of the rain as well.

well Arms, Chicago, offers kits for
a Kentucky Rifle Knife, a Bowie and
a Skinner,

Consltruction aids

Boats have been built from many
materials, and two recent ones of in-
terest are sawdust and C-Flex,

Ferro-Resin ia the name given by
the developer to a system which usea
& hull form of wire mesh that's “plas-
tered” with a mixture of polyeater
resin and sawdust. Substantial sav-
ings are reported, and since the mix
forms satisfactory “cold joints," the
work can be completed at any speed
most convenient for the builder rath-
er than rushing to apply the complete
covering in one session. Swimming
pools and dome-type enclosures are
additional applications that have
been considered by the developer. In-
formation on the use of the system
is available for §5 a copy from Wil-
liam Hall Jr. & Associates, St. Leon-
ard, Md. 20685,

C-Flex combines fiberglass cloth
with long pencil-sized rods of glass
that can make planking faster, easier
and stronger for the home builder.
To experiment with the system, one
useful introduction is to build a small
boat, and Glen-Li Marine Designs,
9152 Rosecrans, Bellflower, Calif.
90706, has a new sailboat design
available for C-Flex construction.
The 11-foot sloop, Feather, is report-
ed to be suitable for a home builder
using the new material for the first
time. Patterns, frame kit and sup-
plies are available from the designer,

Used like fiberglass but said to be
30-percent lighter, stiffer, and have
more impact resistance, a new Du
Pont fiber called "Kevlar” has been
introduced. Already used successfully
in canoes and kayaks, it is now being
employed in power and sail craft
where lighter weight and increased
strength are needed. Bass boats and
offshore racing craft are now in pro-
duction using the Kevlar 49 aramid
fibers, Five times more strength per
weight than steel is claimed,

September 25th

National Hunting and Fishing Day,
the outdooraman's own event of rec-
ognition, comes on the last Saturday
in September again this year, * % %
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Raleigh’s good time gifts. Get these
1 Bushnell Binoculars with Raleigh coupons,
the valuable extra on every pack. See over
L0 Raleigh gifts, write for your free Gift
’ Catalog: Box 12, Louisville, KY 40201.

You'll remember Raleigh. The genuine tehaccu flavor. The valuable gift coupons.

Filter Kings, 16 mg. “rar” 1.1 mg. nicoting; Longs, 17 mg. "tar,” 1.2 mg. nicoting, av. per cigarette, FTC Repon Apr, 76 &AW T Co.



CAPSULE REPORTS ON NEW AUTO PRODUCTS BY THE EDITORS

THE PM GARAGE

Quick-drain crankcase plug
Did I miss a design contest for a new
type of crankcase drain plug? Or new
techniques for draining engine oil?
I've seen so many lately that I won-
der what sparked all the activity. In
May PM Garage we reported on a
pump for your crankcase, Recently 1
saw a petcock type of crankcase plug
—complete with cable control so you
can dump your oil from the driver's
seat! Now there's this “dripless,
stripless” drain plug, or D/S plug as
it's called by its maker.

The flexible plug inserts in your

crankecase in place of the convention-
al, threaded, metal drain plug, It's
made of Hyear Nitrite rubber and is
resistant to oil, acids and 8o on. To
drain your crankcase vou just insert
the draining tool and let the oil run
out.

It's simple, and my experiments
found it indeed dripless. The plug
and tool are 23 and are available
from L & J Products, Co., 448 Clear-

meadow Dr.,, East Meadow, N.Y.
11664.—B.H.
Poor pour spout

Here's & tool I can't recommend. It's
an oil spout from Hollywood Acces-
sories, and after about 20 cans of oil
have been opened, the wear and tear

causes the rubber seal to aplit. At
that time, the spout will start to
leak.

I've owned spouts galore, some
costing as little as 19 cents and some
as much as $3, The cheap ones never
gseem to do the job. They leak from
the very beginning, The $3 jobs work
and they never leak, but my problem
is that I just keep losing spouts. I
toss them out with my spent cans. So
I'm forever buving more cheap
apoutsa,

At $1.69, this handsome, vinyl-
clad, yellow spout looks like a good
deal. The package promises no leak-
ing and a sharp cutter. It is sharp,
and at first it doesn't leak, but then
it does.

This oil apout is available at most
accessory stores or from the manu-
facturer, Orion Industries, Inc,
Compton, Calif. 90220.—M.L.

Dash or console tray

All that stuff that flops and slips all
over the top of your dashboard—the
comb, cigarets, loose change for tolls,

pencils and the like—now can have
a home of their own, It's a tray with
compartments built-in for toll change
and the rest. Plus a built-in record-
ing odometer that yvou can set when
you tank up (your ecar) or change
oil,

The tray will adhere either with
magnets or stickum. It retails for
£2.49 and is distributed by the Alli-
son Corp., Garwood, N.J, 07027,
—M.L.

Quick, inexpensive wire tap

Tapping into electrical wiring in a
car usually makes for an un-neat
junction. For example, say you want
to tap trailer lights into your reg-
ular stop/turn/tail lamp wiring.

Ordinarily yvou'd serape off the in-
sulation somewhere in the trunk of
vour car, T-splice the trailer wire,
and wrap everything in electrician's
tape. While this gets the job done,
it looks very unsightly and sometimes
can be dangerous.

Along comes a little tap block from
a Taiwanese manufacturer named
Aris. All yvou do is lay your wires
across the block and clamp the two
halves together with a pair of pliers.
Nothing to it. A small, slotted gate
of ralvanized metal cuts through in-
sulation and makes a solid electrical
connection.

Four of these taps are priced at
656 cents and they are available
at most stores that sell car parts.
—M.L.

Lighter map light
You plug this map light directly into
your cigaret-lighter socket. There's
no wire and no switch. The light
gives plenty of illumination, and it's
reasonable enough in price ($1.39).
Of course, as with all lighter-
powered accessories, there's always

the guestion of where to keep the
map light when it's not plugged in
and where to put the lighter when it
is. The light is available from Holly-
wood Accessories Div., Orion Indus-
tries, Inc., Compton, Calif. 90220.—
M.L,




The Shell Answer Man:

“The mare gou know about motor oil,
the easier il is to choose the one
that's right for your car.”

Try this Shell “Fact or Myth” Quiz

The right answers could save you some money on your next oil change

Which is fact and which is myth? If you
don’t know, you could be overspending
when you change oil.

Fact or Myth?
Motor oil must be changed
when it looks dirty

Myth. Just because your oil looks dirty
doesn't mean it's dirty enough to
require changing. High-detergent
motor oils like Shell Super X* 10W-50
motor oil, Shell X-100% Multigrade and
Shell X-100* can hold about a pound of
engine dirt and contamination in sus-
pension for draining at oil change time.

So don't rely on the appearance of
the oil. Stick to the oil change schedule
in your owner’s manual. Don't change
more often — or less often — than
recommended there.

Fact or Myth?
Motor oils made from Pennsylvania
crude oil necessarily perform better

Myth. Where oil comes from has very
little to do with the quality of the finished
product. The key things that make one
motor oil better than another are how
wellit's refined and the additives that go
into it. Those are the things that make
Shell's high-detergent motor oils good
enough to meet and exceed all U.S. car

Find the grade Shell recommends for your climaie
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*Not recommended for sustained bagh-speed driving

makers’ tough requirements. Look for
Service Classification “SE" on the top of
the can. It means the motor oil can meet
your engine'’s requirements,

Fact or Myth?

Viscosily grade is important in
choosing the right motor oil
Fact. Every can is marked with a vis-
cosity grade number. If the number is
low, the oil is thin, Alows easily and can
help engines start quickly on cold
mornings, If the number is high, the oil
is thicker and can help protect the

engmne as it gets hotter.

More than one grade is usable at a
given temperature. But you can't
always rely on a lightweight oil to stand
up to severe driving and high engine

temperatures, A multigrade motor oil
will often help solve this problem. The
chart shows which grades Shell recom-
mends for different climates.

Shell Super X is a 10W-50 motor oil.
It's Shell's best. The widest multigrade
range you can buy.

Shell X-100 Multigrade is an all-sea-
son motor oil that provides high-tem-
perature protection and low-tempera-
ture startability.

Shell X-100 is a quality single grade
maotor oil available in 10W, 20W-20, 30
and 40 grades.

Look for Shell motor oils at Shell
service stations and wherever fine
motor oils are sold.

If vou'd like more information
about motor oil, write for our free
booklet, “"Questions and Answers
About Motor Oil.” Shell Oil Company,
P.0O. Box 61609, Civic Center Station,
Houston, Texas 77208.

Cometo
Shell for answers



BY BILL HARTFORD

IMPORTS AND MOTORSPORTS

Ford Fiesta

The front-wheel-drive challenge to
the Chevette has just gone into pro-
duction in Germany. Several units of
the European version of Ford's Fies-
ta have already been sneaked into
FoMoCo grounds in Dearborn. The
four-seat, three-door hatchback will
look exactly as shown in these two
views—our artist having “federal-
ized" the car with such things as side
marker lights, head restraints and
B-mph bumpers,

The car will go on sale in Europe
next month, and Ford officials are
still emphasizing that it won't be
available here until 1977. Standard
engine in the European version is an
1100-cc Four, Three versions—base,
L and S are available in Europe, U.S,
version will use 1600-cc Four, Base
price of the Fiesta is expected to be
close to 33000, but you won't bring
it home at that price after every-
thing is added up. Options will be
numerous—saun-roof, vinyl  roof,
wheel covers, side stripes and so on.

Piston + rod

A sawiss inventor,
W. Balzmun, heed-
ing the exhortation
to “simplify, sim-
plify,” has devel-
oped an engine in
which the pistons
are integral with

the connecting rods. The concept
eliminates piston skirts and wrist
pins, and has the advantage of fewer
parts, light weight, reduced vibration
and lower cranking loads on the
starting system. Special rings are
needed and the cylinder walls are
arced, Intriguing.

Renault 1

Another new front-wheel-drive model
is in production in Europe—this one
in France. The Renault 14 is built
only as a five-door hatchback, so it
doesn't compete directly with the
Renault 5 which ia available only as
a three-door hatchback (see PM test,
page 134, Jan. 'T6), The R14 is pow-
ered by a 1300-cc Four positioned
transversely. There are no plans to
bring it into the United States. The
Renault that will be coming here next
is the Vé-engined R30, which will he
its luxury model.

Trick pickup

Would yvou believe it? This new ac-
cesgory will make vour mini pickup
truck look like it's right out of the
Grapes of Wrath, The Side Step
Pick-up Bed Conversion kit fits short-
bed LUVs, Couriers, Datsuns, Toy-
otas and Mazdas, The old-Tashioned
look is in, and for five or six hours
of your time and $395 you can have
it. The conversion is a bolt-on type
of accessory and attaches directly to

the stock bed mounting points, The
bed and tailgate are cold-rolled steel
with integrally welded, corrugated
steel floor, and are finished in primer,
Fenders and steps are reinforced
fiberglass. It's from California Step
Side Manufacturing, Ine., Box 60249,
Sunnyvale, Calif. 94086, The com-
pany also has a 32 catalog that shows
other accessories like tonneau covers,
flared fenders and a0 on.

Missing: Maserati!

Our friends at Maserati Automo-
biles, Ine. (12615 Beatrice St., Los
Angeles, Calif, 90066) were quick to
point out that they are the zole im-
porters for Maseratis in the United
States, and that they were not in the
list of imported car manufacturers
in our May Car Care Guide. "T'was an
unforgivable oversight. 1 wonder if

they remember the smashing full-
color spread and test we did on the
Bora back in "T2 (I'n the World's Most
Exciting Cars, the Engine's Breath-
ing Down Your Neck!, page 112, Oct,
"2).

We tested the Bora just before it
went on sale for $25,000, Now it's
$30,900. But we've never even shown
pictures of the other two cars Ma-
serati sells here. That's the V8
Khamsin above ($32,975) and mid-
engine V6 Merak below ($21,700).
I hope all is forgiven, * * k
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SOLID STATE...BREAKERLESS ELECTRONIC IGNITION.

The BEST...The ULTIMATE -
of All Ignition Systems

ALLISON
‘OPTO-ELECTRIC’

Y NoBreaker-Points or Condenser to EVER wear out or need any maintenance.

S Once installed and properly timed gi

your Distributor will give you
o CONTINUOUS PEAK PERFORMANCE!

Yr PROVEN RELIABILITY
Factory Tested o 15,000 RPFM

®The Allison OPTO-ELECTRIC System ELIMINATES the
Points and Condenser, replacing them with an QPTO-

Electronic Trigger. using a Light-Emitting Diode and Road and Race PROVEN
Phodotransistor.  This System operates on a BEAM of LIGHT (Opto-Elctric Systams Wan ai
There is NO “‘Breaker-Point Wiger-Arm™' o wear down, INDY Twe Yaars in 2 Row)

Pﬁ.m h-luuru:t J;rl er0saon are compleialy eliminated theneby
giving longer Teming ACCURACY than any System using
“Mechanical”’ Breaker-Poants, {and Mo Timing Fluctuation % ORDER with CONFIDENCE . . .
as with Magnetic kmpulse Units).  ACCURATE Timing gives FACTORY-BACKED 10-YEAR
the BEST in Engine EFFICIENCY .and that's the name of Free Repair or Replacement on ANY
the Gama for the BEST in GAS MILEAGE and ECONOMY Detects in Materials or Workmanship
® The Allison's “Built-in"" DWELL never nesds adwstment,
it i PRE-SET 1o supply the OPTIMUM Perdarmance ot BOTH b SAVE! OADER FACTORY DIRECT
High and Low speeds. The APM capability of the “0PTO- ® Send Che

" ckor M 0
ELECTRIC" wndl exceeds thal of amy known aulomolive in- State Make, Year, Engine Sizn, {4, 6, or B-cyhnder)

ternal combustion engine.  Pasitive spark Inlensily and
duration helps eliminale ““mislirg™ and extends the & Tou may une your MAETER CHARGE or BANKAMERICARD.
Send us (1) Your Number, [2) Inberbard Mo, (3) Exp. Date

Spark-Plug e
Tha All “OPTO- TRIC™ T MC or BA Card Holdsrs, ORDER &y TOLL FREE PHONE:
@ The Allison “OPTO-ELECTRIC was enginesred to OU (800} 423.652%, Ext 3 (e s Covtnestal U B AN

LAST the LIFE OF YOUR CAR.  Only the Highesi Grade
Befare Buying any alher Type igndion system

Solid-5tate Componenis are wused UNAFFECTED by
Send Postcard for our FREE BROCHURE.

Moighare or Vibration! Easker enging starting under ANY
Weather Conoition  Sakd. DEPENDABLE PERFORMANCE e 1 oy have alveady avetalied 4 Gapacive-Descharge’” igndtian
Modernize and Incraane its EMicianey .

W Installed in your Digtrbulor in same bocation as Points
COMPLETE INSTRUCTIONS FURNISHED, CONVERT YOUR “C-07' UMIT TO BREAKERLESS)
Dgle-Elncivic  TRIGGER UNIT” . . . Only £34.98.

I8N0l hetisad i 10 Deoraidie pos Cinirduion )

@ America's Oldest and Largest Manutactarer of Oplo-Elsctronlc gnition Systems.

ALLISON

Ras. add Tan|
EVERYTHING!
intluding
Foslage & Imgurance

Our BEST Salesmen are tha USEAS o our ALLISON Systam!

' AUTOMOTIVE COMPANY  EELEEFH East EDNA PL., COVINA, CAL, 91722

'PHOTO HINTS

FROM READERS

Tape helps paper trimming

Under dim safelight illumination,
the markings on a paper trimmer be-
come hard to read. Narrow strips
of masking tape stuck to the cutter
board at the most-used markings are
easy to see and feel at low light lev-
els, and they can be peeled off quickly
whenever you wish.—Robert C.
Barnes,

Cellophane softens portraits

A really sharp portrait can some-
times show too many pores, pimples,
lines and blemishes, But you can
diffuse those blemishes away when
you're printing,

Commercially made diffusers have
been around for vears, but it's a
simple job to make your own. All it
takes is a piece of wrinkled cello-
phane mounted on a wire loop and
moved beneath the enlarger's lens
for about '+ to W vour total printing
time. The more the cellophune is
wrinkled and the longer it's under
the lens, the more diffusion you'll
get. Experiment to see how much
you like.—Robert C. Barnes.




Turn Extra Time Into
Extra Income!

Earn

TO

an Hour

Be your own/boss
inlamoney-making

Sharp-All

Sharpen Saws

garden and shop tools _,

—_

for home and industry

NOW! use your SPARETIME to
BEAI inflation and the high cost of living!

L4
—— _..-'._._.

With SHarr-ALL it's easy to start vour 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 vou earn, Work sparetime or fulltime
right at home in your garage, basement or tool
shed, Work the hours you want—FREE Book
tells how to start your own business even while
working at your regular job.

Big PROFITS == Plenty of business

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,
Suarp-ALL does ALL these jobs and more. . . quickly, and
at a big profit. You will be sharpening headquarters for
carpenters, builders, lumbervards, factories, home work-
ghops and hobbyists. .. hundreds of jobs right in your
own neighborhood,

waiting lor qualilied men

SEND FOR FREE FACTS TODAY!

You risk nothing by accepting this offer to see how easily you
CAN TUrn your spare Lime inte Big CASH Prolits with your ewn
Cemplete Sharpening Shop, Send coupon or ]
miail postcard fer full detsils on our exclusive

30-Day FREE Trial Offer! |

Our Free Book tells
how to start a profit-
able., lifetime home
sharpening business,
how wae help you grow,
how wa'll finance you.

BELSAW SHARP-ALL Co., T17P Field Bidg., K.C., MO 64111

-

__No Franchise Fees!
dollars 10 qe} Est:rtar:: :!::
el SHARP-ALL and our years |
ok Emen garn extra income, plus the desire
Fully ilustrated Operalors Manual uwei
shows exactly how 10 sharpen eac
o charge, how to get free advertising

It's EASY To Get Started
you don'l have !?I invest thousands of
ness for yoursel.
g::eﬂznce im helping Sincere
fo get ahead |8 all you need
clear, step-by-step m.s.tl'uclluns.n
1ool, where 10 get busingss, what
" all the "tricks of the trade i
precision job that brings customers ba

gend for FREE Book “Liletime Secunly

And. SHARP-ALL does the kind of
atter time

* Do It Today!

Coupon
Brings
Full Detalls!

There is NO OBLIGATION and
NO SALESMAN Will Call!

No Obligation . .. No Salesman

BELSAW SHARP-ALL CO, l“"“" 1
717P Field Bidg. cour I
opa Kansas ¢|ty, MO 84111
'rr’""'*-." Please send my FREE copy of your book
o "Lifetime Security” and full details on
your 30-Day Free Trial Offer!

B
® L9

BELSAW!

e T—

Address

City State - Lo
L N B & 0 &0 N N & N & 0 N o N N B N & N |

- - J
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Was every c:garet:te
you smoked today smqo_t _
The tasteof exl.'gp cqolness .

makes smooth
sure thing with K@L

Ct ;e upja KGDL

\I‘Vf.’{ o)
_ Lengs
y _r"f £ ,r{ ¥
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Warning: The Surgeon General Has Determined LT e e T R
That Cigarette Smoking Is Dangerous toYour Health. R~ e s T

Kings, 17 mg. “tar.” 1.3 mg. nicoting; Longs, 17 mg. "tar.” 1.2 mg. nicoting, av. per cigarette, FTC Report Apr. 76




SOLUTIONS FOR MECHANICAL HEADACHES

CAR CLINIC

BY MORT SCHULTZ

Ball jointitus

Why has my 1970 AMC Ambassador,
which is lubricated every 1500 miles,
needed eight ball joints in 55,000
miles? The top left has been replaced
four times, the top right has been
replaced three fines and the bottom
left has been replaced onee. A quali-
fied front-end shop has not found
anything that would cause exrcessive
wear., Please help—Harry F. Kuli-
gofski, Lutz, Fla.

Firat, whoever greases your car
may be using a high-pressure lubri-
cation gun that is blowing seals. Dirt
and water are getting inside joints,
causing damage,

AMC recommends that ball joints
be lubricated with a ball-joint lubri-
cation gun, tool J-9670 (or equiva-
lent), which delivers only six to
eight pounds-per-square-inch of pres-
gure, Only lithium-based grease
should be used,

My second thought is that someone
is assuming ball joints are worn
when they aren't. Your mechanic
may be basing his opinion on his ex-
perience with other makes,

The actual amount of play allowed
by AMC depends on the tool used to
measure play. If AMC gauge J-21240
is employed, the upper ball joints are
tested under both load and no-load
conditions. The difference in the two
readings represents ball-joint clear-
ance. Clearance in excess of 0.080
inch represents a worn ball joint,

If an ordinary dial indicator or
wheel-runout gauge is used for test-
ing, the allowable total travel is
0.160 inch or less,

The actual testing procedure is
somewhat different from most, [ sug-
gest that next time vou have ball
joints tested vou have it done by an
AMC dealer, making sure that the
mechanic does the job according to
inatructions in the service manual.

Snake in the grass
The power steering in my 1975 Ford
Custom 500 “hisses” at me when [
turn the wheel. The pump was re-
placed,and then the gearbox, The poor
mechanie has called all over to try
and get help, He says ovr only hope
ig for the factory to come out with a
fix. Do you have eny ideas?—Ted
Fike, Fairport, N.Y.

You've come to the right place. Tell
your mechanic to go back in his tech-

nical serviee bulletin file and pull out
No. 74 (8/23/74). He'll find that his
hopes have been realized when he
reads article TB), “Power Steeriug
Diagnosia for ‘Hiss Noise,'"

Throwing away throw-outs

Since I bought my 1972 Chevrolet 10
van from anofher party, 've had to
replace the throw-out bearing twice
al F000-mile inlervals, The former
aener told me the dealer replaced the
bhearing once wnder the warranty,
The velticle is equipped with a 350-
cit-in. engine and thrvee-speed man-
wal transmission. What's the story?
—Dervin Richardson, Albuguerque,
N.M.

The two most common reasons for
excessive throw-out bearing damage
is riding the clutch and having the
clutech adjusted too tightly, both of
which ['m sure yvou considered. Then
there's a third reason . ..

In the front of vour transmission
is a retainer through which the front
pilot shaft extends. [t's possible that
constant working of the cluteh back
and forth has worn a ridge in this
retainer, This ridge can be prevent-
ing full clutch movement, and the
throw-out bearing is having exces-
sive strain placed on it. Have the
clutch taken down and this retainer
examined. If it has a groove in it,
replace it

Fussin' over fusin’

My daughter's 1074 Vega Hatehback
has been blowing taillight fuses for
about seven months. A new fuse lasts
a week to a couple of weeks, Tail-
lights have never gone out while the
car fias been in oferation. The dash
lights, which are on the same circuit,
aftest to that. The problem shows up
when lights are turned on before the
car ig driven. We've pulled every wire
i the parking light, taillight and
dash light civewit to try to find the
reason, The fuse iz a 20-amp. size and
has heen replaced with either a 20 or
S0-amp. fuse, Can you give me some
reason for the trouble!—H, D, Lu-
ton, Atlanta.

There are reasons why fuses blow
other than a fault in wiring. For
example, the headlight or turn signal
switch may be drawing excessive cur-
rent when activated, This is indicat-
ed by the fact that the fuse in your
Vega blows only when the headlight

switch is turned on. Another reason
for fuses blowing is a bulb which
may have been made improperly and/
or isn't making good contact.

Just the facts, man

My 1978 Oldsmobile Cutlazs 350
four-barrel V& overhealed a few
months ago, obriously affecting the
fluid in the automatic transmission
which has turned brown end smells
burned, My mechanic changed the
fluid and filter, but he removed only
four quarts. He told me there’s no
way te get more out, and that fresh
fuwid mixing with flvid remaining in
the transmission will be ruined, Is
he vight, and what do I do if he is?—
Andrew Weinatein, Flushing, N.Y.
I'll let you answer your own ques-
tions after I give you the facts. Your
transmission has a 10-quart capacity,
g0 8ix quarts of contaminated fluid
has remained in the transmission.
This fluid is being retained by the
(Please turn lo page 44)

Hidden and

FM CAR CARE
forgotten
That's the only
way lo describe
a positive crankcase
ventilation filter. On
many engines, this
filter is located inside

the air cleaner. Fallure to replace
a clogged filter leads to plugging
up of the positive crankcase
ventilation system. You should,
therefore, inspect the filler every
six months or 6000 miles and replace
it it it's dirty. Normally, however,
the filter shouldn't have to be
replaced for 24 months or 24,000
miles unless you operale your car
under dusty driving conditions.

PCV FILTER

CARBURETOR
AIR CLEANER

AUGUST 1978 43



CAR CLINIC
{Continued from page 43)

torque converter when you drain the
transmission pan. There is no drain
plug on the torque converter. The
only way to fully drain the trans-
misgion, then, is to remove the con-
verter. This is a big job that you
don't want to do on a hunch, That's
why I suggest you not be misled by
dark fluid, which does not necessarily
denote transmission trouble. If only
the fluid has been contaminated, a
fluid change is the only thing that’s
needed. I would install fresh fluid,
run the engine sufficiently to get new
and old fluid mixed together, and
then drain fluid again. If the fluid
is still dark, you still may not have a
problem since dark-colored fluid is
not_always significant.

However, if fluid has been oxidized
enough that internal surfaces of the
transmission are covered with sludge,
further action is needed. The trans-
mission and converter should be
drained, disassembled and cleaned.
You and your mechanic should be
able to tell if this has to be done by
dropping the pan and looking for
sludge in the fluid left in the pan and
on transmission part surfaces. Good
luck.

Motorized teakettle

My problem with a 1969 Pontiac
Firebird Six is a loud whistle coming
from the engine when decelerating.
It happens when the engine is warm
and continnes until the engine iz
idling. 've replaced the carburetor,
and cheeked water pump and exhaust,
I hope you can steer me in the right
direction, o I don't have to spend
more money needlessly.—Edwin
White, Auburn, N.H.

I'd like to steer you right to the
vacuum leak, but I'm afraid you will
have to find that yourself. Let me
give you a hand, though,

Fill an oil can with scapy water
and spread it around each connection
and joint on the intake manifold and
carburetor with the engine idling. If
there's a leak here, you will see the
golution being drawn into the leaking
area, There will probably also be a
change in the way the engine idles.
Once the leak ia found, tighten down
on connections and see what happens.
One problem you may encounter is
with the manifold mounting bolts.
They may seem tight, but they may
be too long. As the engine gets warm
and metal expands, the bolta bottom
out and allow a tiny opening to be
pushed between manifold and car-
buretor., This creates a vacuum leak
which produces a shrill whistle. If
this seems to be happening, simply
remove the bolts with the engine cold

44 POPULAR MECHANICS

A lightin PM CAR CARE
the dark I

How long has it

been since you've

given thought to your

car's sparkplug wires?

They are a major cause
of ignition-related
fallures, such as hard starting and
misfiring. Because wires frequently
aren't considered, car owners have
replaced an endleas number of good
sparkplugs, colls and distributor
points to try to sclve problems
caused by faulty wiring. If wires

are hard, brittle or cracked, replace
them. You may be able to tell if
wires are delective by starting the
engine in the dark and looking
beneath the hood. Bad wiring often
glows in the dark, indicating
leakage. It frequently makes a
snapping sound as well.

and grind the ends down a bit. Make
sure the bolts are retightened suffic-
iently.

Other causes for a vacuum leak
and whistle are a damaged carbure-
tor base gasket and faulty vacuum
components and hoses, including
vacuum-diaphragm air heater doors,
air cleaners, and distributor vacuum
advance.

Milk—not honey
My 1976 Dodge pickup with a slant-
gix engine hag been driven 3I000
miles. A white milky substance col-
lects on the oil dipstick. The dealer
has replaced the PCV valve, pressure-
tested the cooling system, and
changed oil and filter. The problem
continues, The engine sounds okay,
and I've been told not to worry. But 1
don't like pulling out the dipstick and
geeing all this maetter whether it's
hurting the engine or not. I'm sure
it's not helping —Anthony Lamondo,
Saratoga Springs, N.Y.

Ag you've probably been informed,
a white milky composition on an oil
dipstick signifies the chemical reac-
tion engine oil has when mixed with
another fluid. In this case, the other
fluid may be condensation or cooling-
system coolant.

Have you loat coolant from the
radiator? 1 would tend to say “no”
gince the pressure test indicated no
problem, To be 100 percent sure,
leave the pressure tester on the ra-
diator overnight to see if there iz a
fall-off in pressure. There might be
hairline damage to the head gasket
that does not show up on the tester
right away,

But I'll lay odds that your trouble
is caused by a lot of short-run opera-
tion coupled with a PCV system not
functioning as it should, This could
result in a buildup of condensation
that's mixing with oil. A defective
PCV system would be instrumental
in allowing this to happen, Changing
the PCV is important, but it's only
one phase. You should also clean the
crankcase inlet air cleaner, the other
instrumental part of the aystem.

Trace the PCV hose from the PCV
valve, and vou will find the inlet air
cleaner, Take it from place, remove
the hose, and wash it as thoroughly
as you can in kerosene. Lubricate the
filter inside the housing by inverting
the air cleaner and filling it with
SAE 30 engine oil, turning the part
80 excess oil drains through the vent
nipple. Make sure, that PCV hoses
are in good shape—not cracked or
clogped.

1t'a not good to have this condition
continue, In time, it will lead to a
buildup of sludge in the engine,

SERVICE TIPS

B For Its part anyway, Ford Motor Co.
has answerad the gquestion we are fre-
guently asked: "How much oil consump-
tion should be considered acceptable?"
According to a graph it has provided us,
from 0 to 50,000 miles, the acceptable oil
consumption varies from one quart every
300 to 750 miles. When a car is new, ac-
ceaptable consumption is a quart every
400 miles. It starts rising and reaches a
peak of one quart every 750 miles at
betwean 18,000 and 24,000 miles. There- |
aftar, oil consumplion falls and reaches
a low point of one quart every 300 miles
at 50,000 miles.

B Having hesitation and backfiring prob-
lems when you stomp down on the gas
pedal of your 1976 Chrysler-built car
equipped with a 400-cu.-in. engine and
Holley 2245 carburetor? To stop it, have
your dealership mechanic advance tim-
ing to 12®* BTDC and readjust the power
valve as outlined in service bulletin
14-08-76 (4/18/76). * ok

GOT A PROBLEM WITH YOUR CAR?
Just ask Mort aboul il. Send your question
ta the Car Clinic, Popular Mechanics, 224
West 57th S, New York, N.Y. 10019, While
letters cannol be answered individually,
problems that are ol general inlerest will
be published in the column,




Famous projects from PM’s Plans Library

15 challenging, reader-proven projects that provide builder satisfaction
plus something tangible from your summer of '76

ACTION

PL-1407 Surf Sailer

Imposasiblel A sailboat, paddie-
board, suriboard &ff in onel
Balieve It or not, at Mallbu,
Calil.,, Surl Sailer is the only
boat allowed 1o launch directly
from tha public beach. 75 Ibs,
ol dynamite maring daesign is

PL-127T1 Yallow Jacket

PM's hovaercrall
ype air cushlenad
vahicle thal you
can really build
and fly for under
SBOD, Eugene Gluharel,
deslgner at Sikomsky englneersd

this baauly 8o you could use readily avail-
able material. Be tha envy of your lownl $15.00

PL1306
The Scamp
is & winner!

An 80 MPH fliying
Volkswagen! This
VW powered biplane la sensationally inexpén-
sive and fiya like a dream, 150 mile range.
Proven design. Kits and parts readily avail-
able and The Scamp is a handsome plece of
work, §49.98

PL-1270 i
Teenle Two N2B&I
Daughter of b 7]

Jeanles Teenle and

slickers than Mom, Teanie

Two ia the second genération of PM's most
successlul VW powered monoplane. The rage
of the homebullts, If you listen real hard you"ll
hear her say “Come on and {ly me " $35.00

PL-1408
Boonie Bug

Starting with a
junked VW bus
chassis, you add %3
some work and fove
and preatol A smooth
riding enclosed van with ATV

capabilities pilus sleeping and camping faciliities,
Show-stopping looks tool Truly a child of the
T0's. $14.85

PL-1405 Scuba-Tow

A moloreycle batlery powers this strémm-
lined frash or salt water dream, Pulls
you @n of undar the watar for
hours of effortiess snorkel-
Ing or scuba
diving, Rugged
and depend-
able. Big, full
scale plans and detailed
instruction manual, §T.95

MODELS

PL-1278
Quiet as & U-2!

A sophisticaled model

alrplane powered by car-

bon dioxide gas. You can lly it

Just aboul anywhoere because it

powerplant is not much louder than the buzz of a

beo. Yes, tha PM BEE Is our finest example of

croative alrplane modelmaking design encom-

pasaing classic construction with modern power,
$3.40

PL-1272 Challenge
of a lifetime!

The famous J.1. Case
threshing maching
steam tractor, 18
separale plans sheets
plus instruction booklel
The linest detail work. Stacks firewood

bul burns alcohol, 8 separate gears in the trans-
mission along, What a thrill to see |t hulling and
puffing under ila own power. §10.00

PL-1200
S5 United States

Tha glorlous, record
breaking flagship

of the U.5 Mer-

chant Merina. Though

now relired in Norfalk,
Va., no passenger ship has ever

appraached her top speed. This prolessional qual-
ity model is described in delall on 3 full size
olueeprints, Over 2 . long of wood and maetal,
A slunning project for the crafltsman, $2.50

POWER TOOLS

PL-1400 Boring Machine

Charles Kastl has designed
& magnificent home-buill
boring machine. Horizon-
tal, pedal operated, this
ool can become the pride
ol your workshop and ai
greal aconomy. 6,95

PL-1401
Drill Press

“For puré pride ol accomplish-
mant, few things match ihe feal-
Ing you get when using a good tool
that you buill yoursell."" Dick Cubler
should know. He designed This gem

ol & tool which you can bulld for
about $70. All paris are obtainable
from hardware and hobby shops. §8.88

PL-1402 Milling Table

An |deal machine for model bullders, eléc-
tronic hobbyists and camera buffs. Bullt en-
tirely ol paris found in hardware, hobby and
plumbing supply stores, this precision tool
costs about $30 to build from scratch. An-
% plher Cutler design, 36.95

I roruLAR mechanics pLans LismaRy. &

OPULAR MECHANICS PLANS LIBRARY, Box 1014, New York, N.Y. 10019
Please send me the plans projects | have checked below. | encloss 8 check or money order made payable to “*Popular Mechanics™

I O] PL-1405 (7.85)
1 PL-1271 (15.00)
] PL-1406 (14.95)

O PL-1407 (9.95)
] PL-1270 (35.00°
PL-1401 (6.95)

0 PL-1402 (6.95)
] PL-1400 (6.95)
O PL-1277 (5.49)

All plans are shipped postpaid. Plaase allow 2-4 weeks for delivery

I C] PL-1306 (49.98)

Name

PL-1301 The Southern

Silek up & shed and neighbors may hate
you. But bulld this cute storage building
and they'll love you, So will your kids since
this structure doubles as a playhouse.,
Platfarm and slide pond

option in plans, Designed

by Carl Sigman, Dean of
backyard storage
struciures. 2 sets of

] PL-1301 (5.49)
7 PL-1300 (5.49
[ PM catalog. (25¢)

BACKYARD STORAGE
PL-1277 Carriage House

Eys appeal, slorage space and bwo stor-
les! Equip il a5 a workshop or an office.
Build the second floor as a bunkhouse
that sleeps two kids, Bx12, ihe covered
walkway widens the secand

floor over 2 1. Two sels
ol plans {one for your

building permit). $5.48

plans, 35,48

PL-1300 The Storybook

It looks more like a cottage out of “Snow

White'' than a loolhouse bul wide, bam type

doors lead fo a special tool storage room walled

off from the play rooms. You can héng a lot of

garden tools Inside and still provide planty of
play space, Extra sat of plans for building

permit $5.48

] PL-1272 (10.00)
O PL-1200 fl.illi
0 PL-1276 (3.49

Tawn

State

Zip

Address ___
L-__-___-—-__--—-___—
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Add insulation

fo r
waieryﬁueafer

money from
your fuel bill.

That innocent-locking water heater may
be the biggest waster of energy in your
home, Good reason to install a Woter
HeaterInsulation Kit. The vinyl-faced fiber
glass insulation in this kit is designed for
easy. do-it-yoursell installation. Ask your
Insulaton declear for o Water Haater Insu-
lation Kit. It's new from Johns-Marnwille.

*Apsarreng al e lackos iemain conghand

— i — — — — o —— — — — — ——

3% Johns-Manville
Box 5705-RP-PMA - Danver, OO 80247

Please send me a copy of your folder albout
the Johns-Maonwlle Water Heater Insulation Kit
[HIG-474)

MName
Address
City.
County.

State
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| wheels and chain will

BY EUGENE A. SLOANE

THE BICYCLE SHOP

Soapy chainwheels
An old bicyele mechanic told me bar
goap is the best chain lubricant, [Is
thizs g0 and will it harm sy alumi-
num chainwheels?—Bernie Reed, Al-
foone, Wis,

Bar soap won't harm the chain-

| wheels by itself, but it would take

only one ride in the rain to wash the

g | soap right out of the chain, leaving

yvou with no chain lubrication. I can
gee you now, in the rain, leaving a
wake of soap bubbles . . . Well, seri-
ously, without lubricant the chain-
wear a lot
faster. Soap may be cheaper than
lubricant initially, but it's expensive
in the long run. I'd stick to Chainlube
in a spray can, formulated specially
for chaina,

Solid to quick-release hubs

Can I convert my serew-on hubs to
quick-release ones? If so, how !—Tim
Quigley, Massapequa, N.Y,

Since the bolt-on hubs have a solid
axle and the quick-release hubs use a
hollow axle, you would have to
change axlea and also buy a quick-
release skewer, 1'd also buy new cone
and locknuts and spacing washers to
fit the new axles, if the hubs don't
come with them, Figure about $5.80
for a pair of skewers and $2 for each
hollow axle. If your bike shop can't
supply them, try a good mail-order
bike supply firm, such as Wares Cy-
cles, 2666 North T6th St., Milwaukee,
Wis. 65213, Its catalog costs $3.

Wheels deserve a good lacing
I've been lacing my wheels four-
cross rear and three-cross front, [s
this the most efficient pattern for my
145-pound weight plus up to 40
pounds of baggage on tours? Tires
are wired-on. Also I understand some
rims wse washers wnder spoke nip-
ples, others do not need them, Why?
—T.L. Tiadale, Monroe, La.
Standard European spoke lacing
pattern is three-cross, This gives leas
wheel deflection, a harder ride, saves
some weight because spokes are
ghorter. I prefer four-cross pattern
for touring because it gives a bit
more wheel deflection, hence more
shock absorption. Four-cross is es-
pecially important for comfortable
touring with high-flange hubs that

come on most 10-speed bikes. I prefer
low-flange hubs because spokes are
longer, and again [ cross spokes four
over. Lightweight tubular tire rims
with no reinforcing ferrules on spoke
holes need concave washers so apoke
nipples don't pull through the thin
aluminum rim. If you see ferrules,
vou don't need washers.

How to match legs and frame

In your book The New Complete
Book of Bicycling you say there
ghould be an inch clearance between
croteh and frome top tube when
straddling that tube in stocking feet,
Even with a frame that comes almost
wp Lo my eroteh, I cannot adjust the
saddle and stem properly. With sad-
dle at the right height, there's less
than 2 inches of seat post in the seat
tube. If the stem iz parallel to the
saddle, only 1% inches of stem is in
the head tube, above ita split skirt,
How can a bike frame be almost too
big for me and yet not permit raising
the saddie and stem the vight height ?
—Daniel Fried, University Heights,
Ohie,

First, the frame is a bit too big
for you, You need more clearance be-
tween top tube and you. Short of
changing to a smaller frame, just be
careful not to make sudden stops so
yvou do not come down hard on the
top tube. If the frame ia a bit big,
vou should not have to raise the sad-
dle or stem much,

There's no accounting for the in-
finite variations in human body di-
mensions, so frame size is only one
gsolution. You should buy a longer
seat post because you need 214 inchea
of post inside the seat tube for safe-
ty. As for a stem, you must have 214
inches of stem above the skirt split
ingide the head tube; otherwise the
stem could break as you strain uphill,
and you could have a nasty fall. You
can't buy a deeper stem; they are
astandard at around 5 to 5% inches,
You can get by with atem top 1 to 2
inches below seat height. * ok ok

It you have any quastions aboul bicycling
send them to The Bicycle Shop, Popular Me-
chanics, 224 Weaest 5Tth 5L, New York, N.Y.
10019, Sorry, but letfers cannol be answerad
individually, Problems of wide inleres! will be
discussed In this colurmn.




PAINT ISN'T

ALL IT’S

CRACKEDUP
TO BE.

Consider these guaranteed alternatives...

Whether the exterior of your home is old paint, stain
or new wood, the finish you put on should do two things:
Lock beautiful and stay that way. Thot's why, before you
settle for ordinary housepaint, we'd like to show you some
guaranteed ways to do the job better.

- 2 - -
Olynw Overcoat: Put it over paint.

If old paint's your
problem, the answer is
Olympic Overcool—
the acrylic lotex coating
that goes on eosily,
covers almost any
surfoce in a single coat
and dries quickly to o
beautiful flat finish that
lasts and lasls,

Clympic guorantees
you'll like Overcoat bet-
ter than anything you've ever used. Try it. If you're not
convinced, return your first gallon and any un-opened cans
to your dealer for a full refund,

Solid Color Stain:
For the mellow look.

Olympic Solid Color Stain combines mellow, rich color
with losting protection. Rich in pigment, it hides beautifully —
vsually with a single coatf. But, rather than forming a thick
film it penetrates; lefs wood breathe. We guarantee to
refund your money or provide replacement gallons ot our
option if Olympic Stain ever cracks, peels or blisters {except
when coused by o breckdown of the previous paint film). Cur
guaorantee does not cover labor costs.

Acrylic Latex Stain:
For easy water clean-up.

You can get the same mellow beaouty, the same
remarkable guarantee —plus fost-drying ond easy water
clean-up with Olympic Acrylic Latex Solid Color Stain.
Lock for the blue can.

Semi-Transparent Stain:
For the ultimate
beauty of wood.

Olympie Semi-Transparent
Stoin does the most beautiful
thing you con do for new
wood: It highlights the grain
and fexture, enhancing wood's
appearance with soft color
that weothers grociously.
Rough or smooth siding, decks,
fences, outdoor furniture —
you name it—if it's woaod,
nathing you can use adds the
some sublle beauty and
lasting protection you get with
Olympic Semi-Transparent
Stain. It, too, is bocked by the
Olympic Stain guarantee,

For stroight answers to ony
guestions you have ocbout
finishing your home, see

your Olympic dealer. Look
for them in the Yellow Pages.

OLYMPIC.

Dh'mpll: Shain,

A division of CGMEECO INC, .-
Dept. €, 1148 MW, Leary Way,
Seattle, WA 98107 (204) 789-1000

Olympic Overcoat or Olympic Stains.
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ké e stood there as if
H struck by lightning.”

This old saw for describing

total surprise is wrong on
two counts. First, nobody
struck by lightning remains
standing. Second. lightning
no longer sirikes unexpect-
edly—at least not when
you're using the new light-
ning-prediction  equipment
now being installed in many
high-risk areas.

“We are no longer help-
less against the threat of
lightning,” says Chester D.
Slocum, president of Elec-
trofields, Inc., of Miami, Fla. "Now
for the first time we can anlicipate
a strike.”

As inventor of the Thor Guard
Warning System, Sloecum has come
up with the wholly new concept of a
lightning predictor. His device works
on the principle that lightning, con-
trary to popular belief, is not really
sudden. It takes time to build up the
electric field in the atmosphere that
is finally discharged by the lightning
bolt. The Thor Guard uses sensors
perched on poles to monitor the
electric potential between air and
ground. These probes register elec-
trical disturbances in the atmosphere
from as far as 50 miles away and
feed their data to a computer which
analyzes the pattern and magnitude
of electrical change.

The computer is programmed to
issue three types of warnings: a "vel-
low alert” to indiccte that a storm
may move into the monitored: area
within half an hour; an “amber alert”

? (‘

=

Now:Early

system
for lightning

by Hans Fantel

to signal that lightning may strike
within minutes (the actual time fac-
tor of the warning being adjustable
within the computer program), and a
“red alert” signaling imminent dan-
ger.

Obviously, such equipment pro-
vides only indirect protection: It gives
you a chance to get out of the way.
But in high-risk locations, this can
be a real lifesaver.

Last October, for example, a bolt
of lightning out of an almost clear

The awesome display of aerial firewarks
shown above was taken at Arizona's Kitt
Peak Observatory—by far the best of 100
shots made on a stormy summer’s night by
photographer Gary Ladd. He used a tripod-
mounted Nikkormat, placed 2100 feet from
the lelescope in cenler of the pholo, and a
28-mm lens with skylight filter. Exposure
was about a minute, according to Ladd,
“and my luck was absolutely incredible.”

sky struck the football field
of Columbus High School,
just south of Miami, killing
the local team's left corner-
back and injuring 17 other
athletes. The school has
since installed a Thor Guard
to prevent future tragedies of
this sorl.

In a similar incident, star
golfer Lee Trevino barely
survived when he and two
other professional players
were struck last year during
the Western Open in Oak
Brook, lll. Like the football
tield, the golf course pre-
sented a high-risk area—a flat ex-
panse in which the players formed
living lightning rods, attracting the
electric discharge.

Much the same pattern prevails at
airports, where the high tails of
planes parked on the runways make
natural targets for lightning. While
the planes with their metal skins are
not particularly vulnerable, mainte-
nance workers have been killed on
several occasions by forming an elec-
tricai path belween the struck fuse-
lage and the ground. For this reason,
many airports are now installing Thor
Guard to warn of impending strikes.

With an estimated 150 to 300 peo-
ple killed by lightning each year in
the United States alone, an annual
£30-million damage to property &nd
some 10,000 forest fires caused by
lightning, research on thunderstorms
has lately been given high priarity by
the National Oceanic and Atmos-
pheric Administration.

As the most dramatic of ordinary
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natural events, lightning

has fascinated and puz-

zled mankind since its

earliest days. To the an-

cient Greeks and Ro-

mans, lightning was the

weapon wielded by an- |

gry gods, and the Middle

Ages blamed lightning

on sky-riding demons. It

was not until the time of

the American Revolution

that Benjamin Franklin's

famous kite finally pro- .

vided the key to the true

nature of the lightning

bolt. 3

In Franklin's day, sci-

entists had just begun to explore

electricity, which they produced by

rubbing glass plates with leather.

What Franklin proved with his metal-

edged kite—at the risk of getting

barbecued—was that lightning re-

sembled the sparks that had been

electrostatically generated in the

laboratories of that time. He theorized

correctly that thunderclouds and the

earth contained opposite electric

charges and that lightning “jumped

the gap" to equalize these charges.

Knowing also that sharp metal

points concentrate an electric poten-

tial and discharge it into the sur-

rounding air, Franklin then invented

the lightning rod, the first electrical

device for practical use. By charging

the surrounding air with ground po-
‘o tential, the lightning rod literally
& draws the thunderbolt into a presum-
zably safe path to the ground, thus
= preventing damage to the building.
% Little was added to our knowledge

a0 POPULAR MECHANICS

of lightning until more systematic
investigations got under way within
the last two decades. We know that
most lightning is “incubated” within.
towering thunderhead clouds, techni-
cally called cumulonimbus, which
grow up to six miles tall. Just how
the electric charge builds up in this
cloud is still something of a puzzle.
It has to do with the fact that—due
to cosmic rays charging the higher
atmospheric layers—the earth is
300,000 volts negative relative to the
ionosphere. Consequently, electrons
constantly get pulled out of the
ground to zoom up into the sky, and
the thunderclouds get caught in this
high-powered electrical traffic.
Picking up charges from the elec-
trons streaming upward between
earth and ionosphere, ice crystals
and water droplets in the clouds
become elec-
trically polar-
ized by a
process not yet

fully under=-
stood. The
base of the

cloud is usually

negative (hav-

ing absorbed |

allthoseelec- =
trons) so that |

the earth be-
comes posi-
tive in rela-
tion to the
cloud bottom. The positive ground
charge follows the cloud like a shad-
ow on the surface of the earth, grow-
ing stronger as the charge in the
cloud increases.

Step leaders start path

The ground charge creeps into tall
structures, such as steeples, trees
and roof gables, literally reaching for
the cloud. But the air between cloud
and ground is a poor conductor, and
a very high charge—as much as 100
million volts—must be built up before
the lightning stroke can break
through the insulating air.

Contrary to appearances, lightning




The short,violent cycle
g of a stroke of lightning

G

A thunderstorm induces a groWwing
positive charge in the earth, and the
electrical potential between cloud and = =
ground increases (1) until lightning pilot
leader (2) shoots down from cloud 1o e £
create first portion of stroke path. Surges
of current called step leadars (3) follow, =
maving tha conductive path of electrified
{ionizdd) particles closa to the ground.
Discharge streamers from (he ground
intercépt the step leaders (4) to complete
the conductive channel batwaen grouhd
and clcoud, A return stroke from ground
L leaps upward, illuminating the branches
of the descending leader track (5). When
return siroke has ended, dart Ieaders
frgm the cloud initiate secondary returns
(6. T) until the opposing charges are
dissipated or the ionized path ia broken
up by air movement (8). Elapsed time
about one sacond

Adapled from Lightning,
a National Oceanic snd Atmospheric
Adminisiration publication.
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is not a simple flash but a complex
series of events. A typical cloud-to-
ground stroke starts with a series of
so-called step leaders—preliminary
surges of electricity, not yet luminous,
tentatively reaching downward like
invisible fingers from the sky. For
about 0.002 second, these electric
surges may shuttle back and forth,
never quite reaching the ground, until
they establish a well-ionized con-
ductive path through the air.

At the same time, the ground
charge gropes upward, trying to meet
the step leaders from above. As they
make contact, the ground charge
leaps into the cloud and the sky
lights up as the surrounding air
molecules are heated to blazing
incandescence.

This visible phase of lightning is
called the “return stroke" because
it actually travels skyward from the
ground. Our impression that it comes
from the sky is an illusion caused
by the fact that the stroke follows
the downward-pointing path estab-
lished by the initial step leaders. The
luminous stroke usually consists of
several separate gushes of electrons
and lons, and the duration of the
lightning depends on the number of
these surges.

A typical single bolt has about
four surges and lasts about 0.2 sec-
ond, while the longest recorded flash
lasted 2 seconds and consisted of
26 separate surges. The thunder
following the stroke stems from the
violent pressure changes in the air
as it virtually explodes around the
pipe-thin, superhot lightning channel.

Startling research data

Much of this information has been
developed quite recently, mainly by
Professors Richard Orville and Ber-

nard Vonnegut at the State University
of Mew York in Albany. Using high-
speed photography and sophisticated
instruments to measure optical spec-
tra and electromagnetic fields, they
explored the physics of lightning and
developed some astenishing data:
Lightning bolts range anywhere
from 1000 feet to 100 miles in length,
with the most common type about
one mile long. The energy content of
a typical lightning stroke is about 400
million hp. Lightning bolts striking
the earth each day generate a total
of 3456 trillion hp—enough energy
to lift, to a height of 100 feet, a weight
equal to 200,000 big aircraft carriers.
The return stroke—the visible part
of lightning—travels at 61,000 miles
per second and has a temperature

Lightning sensor is “tuned” by Chester D.
Slocum, developer of Thor Guard System,

THUNDERSTORM DAYS

L1 - Jo] R JERET
0 10 20 30 40 50 60 70 BO 90 100

POPULAR MECHANICS

]

HEH
’f s
il
i

-

s g
i |

i

i
i.
i

3
Pk

of 50,000 °F., five times hotter than
the sun's surface.

As everyone has observed, light-
ning takes many different shapes,
depending on atmospheric condi-
tions. Often it forks into multiple
paths, striking simultaneously in two
or more places. Cloud-to-ground
bolts are the most common type. But
there is also sheet lightning, which
occurs between differently charged
areas of the same cloud or between
two clouds.

‘Heat’ lightning

So-called heat lightning is simply
lightning beyond the horizon that
illuminates the sky by reflection.
Such lightning seems orange be-
cause the longer reddish lightwaves
penetrate the atmosphere better over
long distances (which is why the ris-
ing and setting sun seems red).

Finally, there is the rare “ball
lightning"—a clump of glowing air,
heated and ionized by the electric
discharge, which may roll around the
impact site for several seconds, giv-

{Please turn to page 107)



At sea on land

A new $12-million
marine simulator PROJECTION
provides a realistic i ¥

setting for studying
big-ship operations.

by John F. Pearson

SCIENCE EDITOR

Computers respond (o
stearing or propulsion
commands from the
bridge by altering the
images on the screan,
signals to tha radar
displays and other
data used by deck
officers in handling

of the ship. Below,
projected image

of New York Harbor is
seen through windows

PROJECTION
SCREEN

of wheelhouse, Bridge SIMULATED
contrals (bottom photo)
are the real thing.

WHEELHOUSE

ere on the bridge of an 80,000-
w ton tanker moving slowly
through New York's lower bay. Now
that the fog's lifted, we see the Ver-
razano Bridge and massive towers
of the World Trade Center. We see
other ships in transit. The harbor
pilot keeps a close eve on the scene aa
he issues commands to the helmaman,.

It's a simulation—and a good one,
The harbor trip was demonstrated at
the recent unveiling of the Maritime
Administration's Computer Aid-
ed Operations Research Faeility

{(CAORF) at Kings Point, N.Y. Said
to be the world's most sophistieated
marine simulator, CAORF will be
used to study such things as collision
avoidance, groundings, navigational
standards and equipment.

CAORF can be programmed to pro-
vide the ship-handling character-
istica of any size vessel—from small
harbor eraft to giant tankers., The
bridge is equipped with the latest
navigational and communications
gear, Two radars provide appropriate
information for a given situation.
The view from the bridge can be ad-
justed from day to night and from
zero to full visibility. The system can
be programmed to portray the con-
figuration and landmarks of any har-
bor in the world. * &
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They're in the same-size
packages, but you'll get
more performance next year.

ext year is already here for out-
board boatmen., This season
saw kickers get bigger than ever be-
fore. Now for *T7, our preview survey
shows the spaces between top and
bottom being filled for all those hulls
that don't need an extra herd of
horsepower but can use added effi-
ciency and performance (without the
added price).

Evinrude and Johnson tell us they
will both top out at 200 hp once more,
Chrysler is also refining rather than
enlarging motor muscle—150 hp on
special order for high-performance
racing, 135 to push the bigger out-
board boats. Mercury does not an-
nounce for next year until mid-Sep-
tember, but rumors hint that Black
Max is likely to stay at his stalwart
175.

That must be a popular power cate-
gory. Outboard Marine’s big guns,
Johnson and Evinrude, are an-

nouncing they will have 175 mills in
their new 1977 lines, too. Displace-
ment (149.4 cubic inches) will equal
their V& 200s, but full horsepower is

Torque lo spare for a runabout skiboat, or
push-power for an outboard cruiser, the
new Evinrude 175 (above) uses less rpm

but same displacemant as this year's 200
to power performance hulls previously
needing 1/0s or twin outboards.

available at 5000 rpm rather than
5250. Brand-new as well among the
big-muscle machines will be John-
son's Sea-Horse 140, the impressive
performer we exclusively previewed
on an outboard cruiser last month.
Evinrude will also introduce a 140
model suitable for larger hulls that
have powered up with twin out-
boards, stern-drives or inboards until
recently.

Onee again, racing refinements are
benefiting the rest of us with a num-
ber of design improvements. Chrys-
ler went to Berlin, Germany, to the
world's only computer-controlled wa-
ter test tunnel to develop its new
Power-Flow drive unit, a slicked-up
lower unit reported to streamline the
water flow as it passes shaft, gear
cagse and prop. More speed from the
gsame amount of power iz the result,
The new configuration is also said to
reduce cavitation on turns and to
allow higher mounting of the motor
with less underwater drag and the
chance to experiment with surfacing
props, New stainless-steel propellers
will be available this year from
Chrysler.

New skeg slant

Take a look at the Johnson and
Evinrude lower units as well,
neath the bullet-shaped gear case

Be-

with its adjustable trim tab on the
anticavitation plate, the bottom skeg
below will have a new rearward slant
claimed to improve steering at both
high and low speeds for the big
models.

For next vear, Chrysler is upping
power on its little models, too. This
season’s 3.6 is becoming a 4-horse,
the 6-horse will be available in both
regular and long-shaft sailer models,
and the 9.5 has gone up to 10 hp in
regular and long-shaft sailer con-
fipurations, There will be 15, 25, 85,
45 and 55 power categories, the b5
a new one. Top push will come from
65, 75, 90, 105, 120 and 135 motors—
take your pick,

Better fuel economy
If vour selection will be from the
"T7 BSea-Horse stable, Johnson can
provide you with its 200-hp speedster,
the new 175 and 140, or a 115 if your
hull is rated to handle such power.
Also 85, 75, 70, 55, 35, 25, 15, 9.9, 6, 4
and 2 hp, plus 12 and 24-volt elec-
trica and C.D. electronic MagFlash
ignition now for all the gasoline
models except the mini 2-horse motor.
New for the large mills will be a
starter system that lets you choke
the engine simply by pushing in the
ignition key as vou turn it.
Evinrude offers similar improve-
(Please furn fo page 118)

Performance for open seas is offered

by Evinrude's 200-horse line-leader
powearing offshore Mako. With one big
engine replacing twin mills, outboarders
can head out alongside “gold-plater”
inbpard machines for gamefish trolling
where the big ones are.

Biggest of Chrysler's motors {lower
left) tops out at 135 hp (150 for the
special-order high-performance racing
mill). Line of 17 power sizes, which
includes long-shaft sailboat models
with new high reverse thrust, ranges
down to the new 4-hp on facing page.

~ . Small low-profile power can push a
large pontoon or deck-platform boat

at respectable speeds when properly
propped. New Johnson 15-hp Sea Horse
(below) handles party raft easily.

1878 models will boost manauverability
with doubled reverse thrust.
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Phata: Tom Grill

1. Mopeds on the mave
{left to right): Puch
Maxi, Garelli Daluxe,
Solax 4600 “Horse,”
Motobecane S0L
Mobylette.

2. Puch Maxi.

3. Garelli Deluxe

4, Paugeot 103

5. Solax 4600 "Horse "
6. Motobecane 50L
Mobylatte,

7. Look for telescopic
front fork

B. Transmissions are
automatic

9. Two-cycle engines
are 49 cc.

10. Instruments and
controls are simple
Below: Engine is frame-

mounted on Garelli ;
{left) and fork-mounted
on Solex
Opposite page:
Bermuda Bikes'
Hampton model.




Mopeds: Pedal home
if you run out of gas!

PM’s buyer’s guide to motorized bicycles
lists all the makes and models, and

tells you how much money you'll need

" to put a machine on the road.

by Bill Hartford viocoron

hey're still rare enough to turn

heads, but are expected soon to
be as common as 10-speed bicycles,
Annual sales are expected to be in
the millions in the early 1980s, even
though most people have yet to see
one on the sireet.

Mopeds, as most PM readers know
from the stories we've run (How to
Stay Alive on a Motorized Bicycle,
page 56, Dec. 'T5 and ' Bicyclisls,
. Start Your Engines!, page 74, Aug.
'74), are bicycles with motors . . .
and, conversely, if they don’t have
pedals, they're not mopeds. One by
one, state motor vehicle bureaus are
recognizing the moped as a motor-
assisted bicycle and allowing it on
public roads unfettered by the many
rules and regulations that affect mo-
torcycles and motorcyclists.

Mopeds are bikes in California,
Hawaii, Michigan, Nevada, New Jer-
sey, North and South Carolina, Ohio,
Texas and Virginia. Even in these
states, however, regulations differ,
and that's why there are 20, 25 and
30-mph versions of most mopeds. Top
speeds may differ, but all the ma-
chines have 49-ce (plus or minus a
cc or two), have automatic transmis-
sions (centrifugal clutch), cost be-
tween $300 and $500 and get up to
200 mpaq.

As it becomes easier to own and
\operate a moped, more bicycle deal-
ers will start carrying them. At pres-
ent there are 13 makes available in
the United States and a total of 25
models. None are made here—they
come from Austria, Belgium, Czecho-
slovakia, France, Holland and ltaly.
Here's a rundown of makes, models,
prices and sources for each.

B Batavus. Batavus Bikeways, Inc.,
1884 Forge St., Tucker, Ga. 30084.
The Batavus mopeds are made in
Holland« by the Batavus Intercycle
Corp. and imported by Bikeways.

There are threa models: VA Standard,
$429; VA Deluxe, $459; and HS50,
£475. The Standard has front and rear
shocks, speedometer and odometer;
the Deluxe adds turn signals and
battery. The HS50 is the only moped
with molorcycle-style saddle and
frame (it's not the step-through type).

All use 48-cc engines, and 20, 25 and
30-mph models are available depend-
ing on the state.

N Bermuda Bikes, Inc., 301 Locust
Ave., Oakdale, N.Y. 11769. The Hamp-
ton and Hamilton models ($460 and
$425) are made in Belgium by Flan-
dria, a family company that goes
back to 1825. It made its first bicycle
in 1886 and its first molorized bike
in 1950. Flandria made 25,000 mo-
peds in 1950 and today has a capac-
ity of 300 machines a day. With the
Hampton model you get rear shocks
{on the Hamilton the rear is rigid),
and the addition of speedo, odo,
lock and tire pump make the bike
more deluxe. I

B Cimatli. Cimatti, Ltd., International
Sales Div., 68 Sugar Hollow Rd., Dan-

bury, Conn. 06810 and Motorized Bi-
cycle Imports, Inc., Sgt. Jasper Build-
ing, Charleston, S.C. 29401, The City
Bike is made in ltaly by Cimatti and
uses a 49.6-cc engine built by Minar-
elli. Imported and distributed by the
two organizations listed above, the
Cimatti City Bike retails for $425.

B Garelli. American Garelli East, Ltd.,
1211 Gadsden St., Columbia, S.C.
29201. The Standard and Deluxe ver-
sions of the ltalian-made Garelli mo-
peds are $399 and $499, respectively.
Additional features of the Deluxe
model are chrome fenders, speedo,
odo, steering head lock and extended
chrome muffler. Both bikes use a
telescopic front fork and a swing-arm
rear with helical springs.

B |ntramotor. F.G.5. Enterprises. Inc.
8000 Cooper Ave., Glendale, MN.Y.
11227, Intramotor makes its two mod-
els in ltaly. The Scout and Blanco are
both imported by F.G.S. and both are
$399. Intramotor calls its bikes Auto-
bikes, or Mobikes for short, and refers
to them as “the family bikes you don't
have to pedal unless you want to."”
Main differences are tubular steel
chassis and telescopic front fork of
the Scout versus the stamped steel
chassis and front fork of the Blanco.
B Jawa, American Jawa Ltd., 185 Ex-
press St., Plainview, L1, N.Y. 11803.
The Jawa Babetta moped retails for
$320 and can be seen at Jawa/CZ
motorcycle dealers. Most motorcycle
enthusiasts know the Jawa name
well, since the Czechoslovakian ma-
chines have been available here for
many years. The Babetta is a simple
machine: It has no rear suspension,
but the front fork is telescopic and
the seat is sprung.

B Motobecane. Motobecane Amer-
ica, Ltd., 86 Orchard St., Hackensack,
N.J. 07601. Five models of the French-
made moped are sold here. The 50VL
(for 30-mph states) is $508; 5S0L is



$£479: 50S is $459; 40TL is $429 and
40TS is $399 (these are West Coast
prices. East Coast prices are $10 to
$20 less). For information on another
moped in the Motobecane stable, the
Solox 4600 ""Horse," see the listing
for Velosolex.

B Pacer. Portofino International, Inc.,
33 Main St, Bridgewater, Mass.
02324, Two versions of this moped
made by Italtelai in Italy are available
from Portofino: The Standard is $288
and the Deluxe is $315. As is the case
with all mopeds, aven the simplest, a
rear luggage rack is an integral part
of the frame construction.

B Paloma. North America Tradimpex
Corp., Cycle Div., 1938 New Highway,
Farmingdale, M.Y. 11735, The Paloma
50 is a French-made moped listed at
£450. The machine, with its Morini
Gyromat engine, uses a battery with
its magneto to maintain lighting even
when the bike is idling.

B Peugeot. Cycles Peugeot (USA)
Inc., 540 East Alondra Blvd., Gardena,
Calif. 92407. The French manufac-
turer is better known here for its 10-
speed bikes and cars, but in Europe

Batavus H550 |s a motorcycle-style mo-
paed—others have step-through frames.

e i a8
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the first Peugeot you see will likely
be a motorized bicycle. The 103 is
$460 and is fully suspended with tele-
scopic front fork and rear shocks.
Color choice: red or blue.

B Puch. Steyr-Daimler-Puch of Amer-
ica Corp., Box 7777, Greenwich,
Conn. 06830. The Puch Maxi, $460, is
made in Austria’s largest automotive
and bicycle plant by a manufacturer
that has been in business more than
100 years. It has nice engineering
touches like spring-loaded rear car-
rier and built-in chrome lift handles.
B Velosclex. Velosolex America, Ltd.,
86 Orchard St., Hackensack, N.J.
07601. The $319 Solex "Horse" is the
basic motorized bicycle. Engine is
mounted on the front fork and drives
the front wheel via a friction roller.
The 200-mpg French bike is made by
the company that introduced the

Jawa Babetta gets 130 mpg; fuel tank holds

A gal.; ignition is transistorized.
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Solex carburetor back in 1910. You
might consider the transmission on
this one as manual, since you have to
operate an engine-engagement lever
to move the roller against the wheel.
B Vespa. Vespa of America Corp.,
322 East Grand Ave., South San Fran-
cisco, Calif. 94080. The Ciaoc models,
built by Piaggio in Italy, are the
Standard, Deluxe and Blinkers mod-
els, listed at $390, $430 and $470,
respactivaly. The Vespa name is well
known from the motorscooter that
was the hot setup here around 1960.

The hot setup these days is any
simple machine that'll eat up the
miles reliably and economically. Now
when you run out of gas, pedal, * * *

Late item: Due o new legislation, mopeds
are now considered as bicycles in eight
other states: Ariz.,, Conn., Ind., lowa,
Kans.,, Md., N.H. and R.L

Vespa Ciac Blinkers has turn signals and
battery to power them while idling.

o
-
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Cimatti City Bike

waighs 105 pounds, has
drum brakes front and
roar, 2.5-quart fuel tank
and a 1-hp engine.
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Fasl cruising cat

She'll exceed 25 mph
on reachas In heavy
sea, sleeps two in each
hull and has 100 cubic
feet of foam flotation
and self-bailing cock-
pits, She can ba right-
ed if she should cap-
gsize and continue sail-
ing. This 36-foot cata-
maran can be disas-
sembled and towed by
&~ " a standard car. Assem-
bly takes two men three
hours. MacGregor,
1631 Placentia, Costa
Mesa, Calif, 92627,

Trick ladder becomes a dolly, too

Fold it, roll it up, climb It or get the optional wheals and fittings and
maka a dolly out of it. This versatile aluminum ladder can be converted
to a stepladder, to odd configurations for tight spaces. Maker is M,

Lavrard-Mace, 36 Ave. du President Wilson, B6101 Chatellerault, France.

Super icebreaker

Largest (399 feet overall) and
most powerful (80,000 hp) ice-
breaker to join the U.S. Coast
Guard's flest is the Polar Star,
scheduled for duty at both poles
this winter. Some 90 feel long-
er and 10 feet wider than
Glacier, she also boasts three
four-bladed controliable-pitch
propellers 16 feat in diamater,
giving her greater movement
through thick ice. She is ax-
pected to ride up on ica 21 feet
thick and break it down, with-
out backing and ramming, cut-
ting the time in hall to carve
channels for supply ships.

—3

Quick-change metric tools

-

The quick-tightening knurled ring on the chuck
permits fast switching of four metric hex-nut
wranches, two flat-blade drivers for screws, two
Phillips drivers and four Allen wrenches. Pistol-
grip handle provides ratchet action, and bits
interchange in seconds. $16.95 ppd. Metrifast, 51
South Denton Ave., Mew Hyde Park, N. Y. 11040.

Instant fireplace wood

If you've wondered how the pros split all that fire-
wood, it isn't with sledge and wedge. It's done
with machines like this “Little Splitter” that drives
the log against a wedge by hydraulic ram. LaFont,
1319 Town St., Prentice, Wis. 54556.
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Trucking is a myriad
of lasks which
begin when the
driver hauls himsell
into the cab
Checking luel,
eating chow (above),
are all part of it,

as are stops by
Smakey, highballing
with others

(opposite page) plus
cleaning the
windshield, catching
a few hours sack and
yacking on tha

CB (following page),

RORIILGR MECHAMIES

Pushing 1000 miles

ina bumpin’, thumpin'
18-wheeler gives you
hard-knocks knowledge
of atrucker’s life.




t iz just before daylight on a clear,
I 40° morning at the parking lot in
front of the Orange Park dog-racing
track on Route 17 south of Jackson-
ville, Fla. And Bill Highhouse, own-
er/operator of a big Ford 9000
cab-over flat-bed tractor/trailer rig,
is feeling pretty good.

He has had a short but restful
night's sleep, a bowl of cereal and

a glass of milk, is at
peace with his God, and has loaded
aboard his trailer over 20 tons of
4 by B-foot and 4 by 6-foot plywood
sheets—all tightly strapped down and
neatly tarped—for delivery some time
the following morn-
ing to Coachman
Industries in Mid-
dlebury, Ind.
Waiting for him at the
other end of the line is a partial
load for the return trip to Jack-
sonville, meaning Bill Highhouse
is going to make a week's
pay—a few hundred
— dollars to help

S

t'sSm

© Truckin®

okeys,

and Rolaids

hold at bay for another month the
good grayv bank that owns damn
near everything about him other
than his soul, which he quietly and
almost convinecingly says he has
rededicated to Christ, bank or no
bank.

If he gets lucky, and the dis-
patcher at the other end happens to
be kindly disposed—and if some-
thing turns up—he'll be able to fill
out his load for the return run, and
the extra few bucks thus earned
might enable him to stop by Sears
and put a little down on a needed
new 10.100 x 20 tire, or at least a
recap, mavbe even two.

In any event, what he is about to
do isn't going to be easy. He'll have
to push over 70,000 pounds of gross
weight over some 1000 miles in a
little more than 24 hours. En route
he'll have to stop to eat, take on diezel
fuel, service and check his rig, hit
the biffy now and then, maybe climb
back in his cab bunk to sleep for a
couple of hours, shave, and at all
times deal with typical, often bizarre
interstate highway traf-
fic and with what he and
every other trucker on the
road is convinced is a
small army of state,
county and local police i
whose main reason for
being is to nail the Bill
Highhouses of this world ¥
to the wall,

telines

by Bill Kilpatrick

And there's a lot of piddling
paperwork to do, too—the trip log
required by the federal Interstate
Commerce Commission, the various
wayhills, shipping orders and so on
for the Ranger Div. of Ryder Truck
Lines, Inc., to which his rig is leased
on a day-to-day basis, and the re-
ceipts, notes and other odds and ends
his wife Charlotte, who overasees his
bookkeeping, needs to keep the In-
ternal Revenue Service off his back.

It's a routine, an exercise he has
gone through many times, and yet,
somewhat remarkably, he looks to be
still of a piece. At 43, a four-time
father, even a grandfather, a man
knowingly flogging a waning dream
of freedom and independence, his
stocky, powerful, just under-six-foot
presence nevertheless manages to
convey afTability., He smiles easily
and often, and while he wasn't issued
rose-colored glasses, he appreciates
that for him and for guys like him
a certain optimism is—has to be—
standard equipment. He is of a dyving
breed and knows it, an inde-

pendent being pushed to the

edpe of extinetion by
U proliferating and ever-
+"  more petty, at times ridic-

== | ]

ulous, regulations, rising costs and
shrinking profits, and by plain bone-
weariness,

His affability aside, however, he
is anxious to be off; he has a long
day and what will seem like an even
longer night ahead of him. He also
has a companion—I've wangled my
way on board to see what the ride
will be like. At least on this trip
he'll have someone to talk to. Usually,
the only thing he has to accompany
the solitude of his “white line fever”
is the constant, often inane chatter
pouring out of the citizens band
radio apeaker mounted near the cab's
windshield . .. and as entertainment

over the long haul, CB

% chafl is far from socko,

“Sorry about that

missing lower atep,”

he says, raising his

voice over the idling

engine, a Cummina 350

supercharged diesel. “Some

guy in a Cadillac knocked it

off, and 1 haven't gotten
around to replacing it."”

He heaves himself up into the cab
and sets the big, 53-foot-long rig in
motion, running through the first few
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of the 10 or so gear changes he has
to make to get to cruising speed.

“Look, one thing I've got to say
here, and that is, please don't amoke.
I've got an allergy.” (He hasn’t got
an allergy at all, as the blue haze
hanging over several subsequent
truck stops will prove, but he is too
polite to say flat out that he can't
stand the close proximity of ciga-
rets.)

He eases out onto
Route 17 and heads
north toward Inter-
state 10, where
he'll run west
to Winfield |
and pick up ¢
Interstate 75
for Atlanta.
Except for atart-
ing and stopping
the rig's motion,
Highhouse ignores the clutch, instead
shifting gears by a personally tuned
and experienced process of sound
and feel, He has both a high and
low range of 10 gears each, giving
him 20 forward speeds in all. There
are four reverse gears, three of which
are rarely used.

‘A lot of nonsense’

“Now you take that thing on TV,
that show about truckers,” he says,
referring to ABC's Movin' On,
“that's a lot of nonsense. Pure fiction,
A trucker'd starve to death trying
to make a living the way that guy
does. Hell, you ecan’t just wander
around picking up a load here and a
load there. Ain't no way. The only
chance an independent has got is to
have a fairly regular run and a few
diapatchers who don't mind the way
he parts his hair."

He swinga around onto Interstate
10 and settles back, committed to
the job at hand, which is to drive
long and hard until a day when he
simply won't do it anymore.

“I'm thinking of getting out of it,”
he aaya, “I'm really a cabinetmaker,
and a few people are after me to do
some work for 'em. 1 think I could
get by, Sometimes [ think I'd like
to park this thing by the bank and
tell 'em it's really theirs. But 1
wouldn't want to work in a factory,
or anything like that, Like I said,
I think I could get by."

His eves take in everything in
front and to either aide of him. He
reaches for the CE microphone,

“This is Speedboat. 've got a city
kitty pulling onto Ten at the One
Eleven intersection. He's heading
west. Ten-four,”

Off to the right, a Jacksonville
city police car is merging into the
westbound traffic on Interstate 10,

“Copy that, good buddy. Thank
&2 POPULAR MECHANICS

vou, Ten-four,” says an anonymous
voice from the speaker. Highhouse
replaces the mike and sits back.

“We keep each other posted on
where the Smokeys are. It's not
foolproof, but it helps. So does this.”
He points to a small black box
mounted at the base of the wind-
shield in front of the steering wheel.
“We call it a fuzz-buster. Some out-
fit makes "em under that name. Any-
way, it's a radar detector, If
gome Smokey nearby is
R taking pictures, this little

| light goes on. The range
™= - isn't much, but it helps.
2 of times I can
back off and go
by him legal, 1t's
a real help at
night, when the
Bears are hard
to see. They'll sit
W% up off the road, you
»i 1 L know, usually be-
e " hind something,
and if you're not careful, they're on
you like a cat. We also call this thing
our seeing-eye dog."

Highhouse claims it's just about
impossible for a big rig trucker to
atay within the nationwide 55-mph
apeed limit. What’s more, he feels
it's unreasonable for the authorities
to expect them to.

“Take your average upgrade. Hell,
I've got to make a run at it so as
to not wind up barely erawling, You
can't hold a steady apeed in these
things. It's just about impossible.
Besides, these riga aren't efficient at
the slower apeeds we'd have to hold
to average out to 66, and with the
price of fuel being what it is, this
old baby has got to run as efficiently
as possible.”

He goes on to imply—but not say
g0 directly—that the nature of the
business precludes staying within the
speed limit.

Fines are out-of-pocket

A trucking company, competing
for its slice of the pie, agrees to de-
liver a given cargo at a certain point
at a certain time, often knowing a
trucker will have to go like a bat to
make the schedule. But should the
driver get nailed for speeding, he's
on his own. For an independent, fines
for aspeeding and other traffic viola-
tiona are out-of-pocket, nonreim-
bursable expenses.

“It's the same thing with our
grosa weight,” Highhouse says. ''No
way we can run legal and make a liv-
ing. Just about every independent
on the road is running overweight.
He has to. The rates are too low, and
lots of times the overweight makes
the difference between coming off a
trip a few bucks ahead, or breaking

even, Sometimes we lose money.
That's why lots of times you'll see
a truck off on a back road some-
where . . . he's going around the
weigh stations." He turns and smiles.
“Weigh stations can give a man a
lot of crap, so we call 'em chicken
coops., But I'm running legal today,
"eause I knew vou'd be with me."”

A fact of life

Chicken droppings in one form or
another are an obsession with truck-
ers, an irksome fact of. life with
which they must contend every mo-
ment they are on the road. A driver
can be cited for being as little as 50
pounds overweight, for example, or
for doing as little as 4 or 5 mph over
55. They can be cited on a given day
for not having their trip logs up-to-
the-minute, an offense that on an-
other day might be ignored.

“No telling what they're going to
hit yvou with,” Highhouse says, “and
gome of the stuff is just plain silly.
Suppose a Smokey stops me and
wants to see my log, and I tell him I
haven't got one, that I forgot it. Well,
he can fine me $15 right on the spot,
and that's that. But if my log isn't
filled in right, or it isn't just so, I
¢can be fined as much as $150, Now
does that make any sense? Hell, no,

“Funny thing is, the log can be
filled out to say just about anything.
Now I'm not supposed to drive more
than 10 hours, and I'm supposed to
sleep at least eight hours. Well, you
fenow we're not going to get to Indi-
ana by tomorrow morning if I pull
off and sleep eight hours. So I'll fill
out the log to say I left earlier than
I did. If we get stopped, it'll all look
nice and legal. When I hand that log
in, it'll be just right, except there
won't be much truth on it. I know it,
the company knows it, Smokey knows
it, the ICC knows it . . . hell, every-
body knows it. But still, we've got
to play the game. It's ridiculous.”

He looks off, thinking, his arms
gtretehing forward to grip the top
of the alightly-angled steering wheel.

“There's too damn much govern-
ment,” he says suddenly and sharp-
l¥. “Too many people are making
rules and passing laws and they don't
know what time of day it is, Get
some of 'em out here on the road for
a couple of weeks, and I guarantee
they'd see things a lot different.”

Having said his piece, Highhouse
seems relieved, as if he has finally
found a sympathetic outaide ear into
which he can pour his frustrations

. & few of them, anyway. He goes
on, but rambling and on a lower key.

The independent trucker, he says,
is being shot down by things over
which he has no contrel. A couple

of years ago, before the energy



crunch, a guy could get by nicely,
thank wou. But -

when fuel prices
doubled and the

economy  went

sour, a lot of

truckers found

themselves be-

ing squeezedout.

Many of those
who have held

on have done

g0 only margin-

ally, their annu-

al met severely i~
reduced.
Keen competition

Faced with a faltering economy,
the trucking companies to which the
independents usually lease their rigs
to haul commodities lowered their
charges to customers to attract what
little business there was. This in
turn meant lower rates paid to the
truckers. At the same time, operating
costs shot up. Diesel-fuel prices
zoomed out of sight. Truckstop menu
prices took bold leaps. A tire change
- that used to set a guy back a couple
of bucks went up to $6 or more. And
g0 it went. An independent grossing,
say $50,000, suddenly wound up with
a net of only $10,000 or $11,000, and
the disparity was and is often too
great—to say nothing of the aggra-
vation involved—to make private
ownership and operation of a rig an
economically viable proposition.

Still, for a certain kind of man,
independent trucking is a not unat-
tractive business. The rewards aren't
what they used to be, true, but pro-
portions tend to become somewhat
warped when available options ave
considered, There aren’t many Ph.D.s
pushing trucks, meaning that for
many of the men the alternative is
a factory job, or a job in which
they'd find themselves under a straw
boss of one stripe or another, The
gelf-image of no-strings indepen-
dence is becoming more and more
illusory, but even so, being the kind
of men they are, truckers would have
it no other way; they are quick and
proud to assure you they are indeed
their own men,

Why a flat bed?

“T got into this business about
six years ago,"” Highhouse says. "'l
was up in Fort Wayne and 1 saw a
bunch of these Ford tractors lined
up outside this place and I went in
and told the guy I was interested
in buying one. I went to a bank
and came back and the puy gave me a
couple of weeks' instruction and
turned me loose. I've been at it ever
since.

“1 started out with North Ameri-

can Van Lines, but

I wanted to
b, go indepen-
‘wugdl  dent as soon

T | as possible. 1
| decided 1
wanted to
haul flat-bed
stuff—that it
had the best
moneymaking
< potential—so I

went back to the
bank and took another
bath for a trailer. I was in
hock for almost $50,000 and my pay-
ments kept me awake nights., Almost
had it paid off, too, but I had to re-
place the engine not too long ago, 20
I'm back in the deep water again. It
cost me $7000, Right now, I've got
over 500,000 miles on this rig.

“Whenever I can, I try to do my
own maintenance, my own work.
Like, when I bought this tractor, it
didn’'t have but one rear axle, the
drive axle, so a buddy of mine and
me, we put in that tag axle. I've got
a little body work to do still, but in-
side here, I did all this myself,
including the carpeting and the
airconditioning.

“l1 run mostly from Jacksonville
to the Midwest and back, sometimes
down around Miami. We got a depot
in Hammond, Ind, and I run a lot
out of there. I guess I can damn
near drive this road blindfoeld.”

A few miles before coming to In-
terstate 75, Highhouse slows down
and turns off 10,

“Fella over here,” he says, point-
ing to his left, “has some 46-cent
fuel. We've still got a little over a
hundred gallons, but this is about
us cheap as we're going to get for
a while,”

He says his rig, like most gsimilar
rigs, gets about five miles per gal-
lon. “So if T can save a penny a
gallon when I fill up, that'll almost
buy me a meal.”

Despite an "“Open” sign, the sta-
tion is closed, Highhouse makes a
sucking noise with his teeth. “Humph.
Too early, I guess. Well, no worry.
We can get some a little farther up
the line."

Pulling back onto Interstate 10,
he reports to the CB sets in his or-
bit that “a county mounty” iz head-
ing east near a certain mile-marker.
A voice identifying itself as “Hard-
rock” acknowledges the message,

Concrete’s rough

At 9:15, just over the Georgia-
Florida line on Interstate 75, High-
house spots a sign calling attention
to 45.9-cent diesel fuel just ahead.
“Now that sounds about right. We'll
gtop and maybe get a cup of coffee,
too."”

Noticeably, the cab begins to
bounce up and down, “This is con-
crete and it's the roughest,’” he says.
“Asphalt's a lot smoother.”

A few minutes later he horses the
big rig off the highway and into the
station. A laconic attendant, his
swarthy face partially hidden under
the broad brim of a greasy cowhoy
hat, shuffles out, accompanied hy
two youths who look to be offshoots
of the infamous Jukes family, The
attendant satarts to pump fuel into
the round, twin tanks slung aft on
gither side of the tractor's frame,
while the Jukes boys wash and squee-
gee the windows and sides of the cab
with brushes and rubber blades
mounted on the end of long broom
handlea, The atation's head man
comes out, smiling, pleased with his
munificence in lowering his prices,

“Just set them pumps back this
mornin’,” he says. “You see our
sign? Now I know you boys can't
advertise on your radios, but kinda
pass the word along, hear? Appreci-
ate it."

Highhouse nods noncommittally,
pays for 120 gallons of fuel and
climbs back in the cab. There is no
coflee,

“Saved n buck twenty there,” he
says, Maybe that'll buy lunch, We'll
stop up the road aways and get
breakfast, There's a guy I've got to
gee gbout a tire I'm having fixed."

Out on the highway the CB chatter
ateps up in intensity as traffic be-
comes heavier. Drawling, twanging
voices, some as thick as sorghum
molasaes, and ecalling themselves
“Kansas City Star,” Miami Kid,"”
“Piceolo  Player,” “Roadrunner,”
“Red Baron,"” “Golden Goose," “Pa-
per Doll," “"Georgia Cookie,” “Wild
Eddy" and so on, fill the air with re-
ports of Smokeys and Bears and
destinations and even mild flirting,
Highhouse says that when a trucker,
from his high vantage point, spots

a pair of shapely, fetchingly dis-

played female legs going by in a

“four-wheeler,”” he'll often get on

that “a nice pair of seatcovers” is
{Please furn fo page 140)

_...-,u; _-g\hiﬂ CB to advise his fellow truckers
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New warning
tells pilots:
llision course!”

As our skies become more and more crowded, the
threat of midair crashes has grown alarmingly.

Now ingenious new collision-detection equipment
is being developed to end this menace.

S




Laﬂt November 26, on the eve of Thanksgiving,
two giant jumbo jets roared toward each other
through the night on a direet head-on collision
course. Both were flying at 35,000 feet south of
Detroit, one an eastbound American Airlines
DC-10 carrying 192 passengers and crew, the other
a westhound TWA L-1011 with 114 on board.
Neither was aware of the other. Just seconds
before the almost certain crash would have
occurred, the captain of the DC-10 slammed his
huge craft into a steep 2000-foot dive, missing the
L-1011 by a scant 100 feet. In the sudden, violent
plunge, occupants were hurled in all directions,
along with food carts, luggage and other objects,
Ag a result, 24 were injured, three seriously, and
the cabin interior sustained considerable damage.
The plane was forced to make an emergency land-

ing at nearby Detroit Metropolitan Airport.
While the prompt and successful evasive action
taken by the DC-10 pilot saved 306 lives, it did not
lessen the growing controversy and concern over
the dreaded menace of midair collisions resulting
from increasingly heavy air traffic. The incident
was, in fact, only one in what was to become a
nightmare series of near disasters all taking place
within the following two weeks. On December 5
near Janesville, Wis., a North Central Convair 580
and a Cessna 421 came within a hairbreadth of
collision when the Cessna was inadvertently
vectored into the same T000-foot holding pattern
occupied by the airliner. Later the same day, a
TWA 727 almost ran up the tail of a United 727
over Lauke Michigan. Both were flying the same
westbound corridor but at different speeds.
Fortunately, the captain of the faster TWA jet
spotted the slower craft ahead just in time to dive

below it—missing by 100 feet.

Only six days later on December 11, everything
that could possibly go wrong did as an Eastern
727 and a Virginia Air National Guard
F-101 fighter nearly tangled at 19,000
feet above nearby Richmond. Air

Sudden dive by captain of an American
Airlings DC-10 averted midair collision
with a TWA L-1011 last November
naar Detroit, Although maneauver

was necessary, its violence
hurled occupants and loose
objects around inside cabin,
injuring 24. Incident was
just one of four near
crashes (o ocoyr

N } within two-weaak
period last
wintar.

T
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The ullimate in satety devices is this ingenious Proximity
Warning Indicalor (PWI), a part ol FAA's advanced collision-
avoidance system known as Intermittent Fositive Control.

In this system, a visual display mounis right in an airliner's
instrument panel, Operated automatically by compuler signals,
it instantly aleris a pilot to any potentially hazardous siluation
and tells him what to do withoul relying on verbal instructions
from & ground conltroller. Al the cenler of the display are
indicator lights that flash on to show either Xs or arrows, The
Xs are "Don'l"” commands; the arrows are "Do" commands.

It an arrow lighls up pointing left, it means lurn lelt, another
plane approaching on your right. An X at the left would mean
don't turn lelt, another plane coming from your lefl. Around

the rim of the digplay are additional indicalor lights in clusters
of three each arranged in the positions of numerals on a
clock face. These tell both the direction of an approaching
aircrall and its altitude. Top light in aach cluster indicates

a plane approaching from above; middie one, plane
approaching al or near same altitude; boltom one, plane
approaching from below. The position of the light around the
edge of the display shows the direction the other plane is
coming from. In the three samples shown here, the display at
upper left would tell a pilot: Turn right, plane approaching

at 11 o'clock your altitude. One al upper right would warn pilot:
Don't climb, plane approaching from above at 1 o'clock.

One at lower left would direct pilot: Climb, plane below at 12
o'clock. Such indicators will be compaltible with present
anticollision systems, but are nol expected to be available for
some time. At lower right is a ground controller's console

with its radar display and myriad pushbuttons — giving an idea
of the complexily of the job,

by Mort Schultz

P arr. Ed Valiguriky
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Incredible complexity of air traffic
canirol can be seen from this
diagram of traffic system at
Chicago's O'Hare International
Airport, busiest air terminal in the
world. Inbound planes are stacked
in five different holding patterns or
“fixes” up to 15 miles away.

Within one hour, as many as 140
planes may land or take off.
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traflic controllers got their signals crossed, the com-
puterized radar monitoring system malfunetioned and
communications with the military aircraft were lost.
Miraculously, the two passed within about 50 feet,

Four near misses in two weeks—a shocking record
that pointed up the terrifying possibilities of midair
collisions. Nor was that the end. Earlier this year two
more close calls oceurred within the same month, On
April 1, a Northwest Orient DC-10 and a Hughes Air
West DC-9 brushed within 20 feet of each other over
Washington atate.

On April 22, an Allegheny BAC-II jet, making a land-
ing approach at a Long Island, N.Y., airport, had to pull
up sharply to aveid hitting a small private plane, injur-
ing one woman passenger. No one knew the small plane
was there—it never showed up as a blip on air traflic
controllers' radarscopes,

In May, the mighty supersonic Concorde, making
ita first visit to the United BStates, narrowly missed
another aircraft while landing at Dulles Airport in
Washington, D.C.—despite the fact that the area had
supposedly been cleared of all other air traflic for 15
miles around as a precaution against just such an
occurrence,

Grim death toll

Even more horrifying, not all midair mishaps are
just close calls. Since 1949, 5568 persons have lost their
lives in seven major air collisions, One of the grimmest
and most memorable is the erash over Grand Canyon in
1956 between a TWA Constellation and a United DC-7
that took 128 lives. In 1960, a United DC-8 and TWA
Constellation collided over Staten Island, N.Y., with an
even greater death toll—134. The five other air crashes

(Please furn to page 130}
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DABS SYSTEM

Why new aircraft monitoring system will be safer and more elf-
ficient is shown above. In present ATCRBS setup (top), all
planes responding to ground-based beacons reply on the
same frequency—like a crowd shouting back at you when you re
trying to call just one person. Results are garbled and lost
signals. With improved DABS—for Discrete Address Beacon
System (bottom)—each plane replies only to its own specific
assigned frequency, thus eliminating the problem of interference.



IT'S NEW

Slip-out dashboard tape player

Listening to music tapes as you tool down the road is great, but removing
the player for storage when you park can be an exercise in lemper con-
trol. Now for some Motorola models a bracket lets the unit slip out at
the touch of a button. Motorola, 9401 Wast Grand, Franklin Park, 11l. 60131,

Pneumatic ‘professors’

When a leacher has to impart
some of Albert Einstein's or
Ben Frankln's wisdom to a
class, he can now set up the
famous men and let them de-
liver the lecture. John Davis of
Los Angeles has developed
dummy celebrities with pneu-
matically animated lips and
gestures, plus synchronized
tape-recorded lectures. When
a lite-size Prof. Einstein ap-
pears before a class, as
shown, and delivers a lecture
in a “cannad’ voice similar to
his own, the effect is dramatic.
This makes a solid impression
on students, says inventor, 50
message will be remembered.

Garden tiller in a kit

Put it together yoursell and
cut the cost. Wheels and
engine of this tiller-walking
tractor come preassam-
bled. Standard 14-inch-
diameter tines combine for
26-inch tiller width. Remove
outside tines for narrow
rows, or add available ex-
tras for 36-inch width, It's
powerad by S5-hp Tecumsah,
with chain drive and hand-
opearated V-balt pullay
clutch. It goes together in
six hours with screwdriver
and wrench. Extras include
13-inch lug tiras, draw bar,
cultivator, dozer blada.
Heald, Box 1148, Benton
Harbor, Mich., 48022,

. &R
Going nowhere in circles

Pedal yourself to exhaustion while hanging around
(and around). It's the “Bicycle Bar Stool," with
steel and aluminum frame, topped by a leather seat.
Pedaling turns a vertical sprocket wheel that mesh-
es with a horizontal one that spins the user for-
ward or backward. For bored imbibers, or keeping
kids actively in one spot. $195 from Hammacher
Schlemmer, 147 East 57 5t., New York, N.Y. 10022,
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PM OWNERS REPORT: FORD LTD

A great

car,

but a little
fussy with fuel

by Michael Lamm
WEST COQAST EDITOR

A nationwide survey based on
1,023,692 owner-driven miles

his might be the last year for big big cars,

say a number of Ford LTD owners, and
they want to get in on what they consider a
good thing while there's still time. Rumor has
it that after the 1977 models come out, Ameri-
ca's full-sized automobiles will be a foot
shorter and 700 to 1000 pounds lighter than
for 1976,

Very few buvers ordered LTDs with the
large-lunged, 461-c.i.d. V-8 (only 6.5 percent),
nor did most go for its 351-c.i.d. cousin, In-
stead, the majority (52.4 percent) opted for
the mid-sized, 400-cu.-in. engine—a choice they
probably wouldn't have made during the

Shorter, but with
A jusi as much
interior space.

In those days, people

fuel-conscious years of 1974-75. Even so, the =4 were shunning big

400 averages only half a mile per gallon leas
than the 351, according to our survey.

People seem to stick with Fords, because
past ownership proved the main reason for
buying a new LTD, As a Fort Lauderdale re-
tiree puts it, "1 like 'em. I've owned at least
100 Fords over the past 50 years,” An Iowa
university extension supervisor: “Twelve out
of 14 cars I've bought new have been Fords.
I drive them 50,000 miles a year, with no down-
time. Have kept each two years for 100,000
trouble-free miles, Service and parts are good
when needed.”

Addg a Louisville newspaper executive, “I'm
a Ford fan, I drove a Model T to California
and back in 1926, This time I looked at four,
five other makes, but came back to Ford. My
LTD iblack with gold stripes and a gold vinvl
roof} was the best-looking car I saw, and I
bought it right off the dealer's lot.”

A number of LTD owners spontaneously
mentioned longevity and durability. An 82-
vear-old, retired heavy-construetion operator
from New York volunteered, “I've had four
used and nine new Fords since 1918 and never
had the heads or pans off any of them. The

fifi BOELI A8 MECHAKICS

cars and big Vs,

-« Ford loyalty offen
goes 'way back,

Photos By 1he authot

Owners like style bettar than
comfort, ride or handling, and
this mini B-pillar window is
part of it. Owners bought LTDs
first because of good past
experience, but second reason
was, again, smart styling.




Two-door sedan i3 choice of oné-third
of LTD owners in survey, Half of owners
chose four-door; 15 percent the wagon,

Comfort was second on list of
owners’ likes. Individual
armrasts up front are singled
out as a thoughtful feature.

Wide glovebox holds a lot. Owners also like
trunk's capacity and its layout in the LTD.

Engine choice of most owners is
the 400-cu.-in. VB, Poor gas mileage
is biggest complaint. Average is 11.6

mpg in town and 15.0 on the highway.




1941 and 1955 went over 250,000 miles, and 1
drove the rest over 100,000, None of them used
oil between changes."”

The two most-liked LTD qualities are styling
and comfort. Croons a Texas truck driver, *'It

ride, plenty of room front and rear, plus com-
fortable seats.” Seconds a Mississippi en-
gineer: “Love the body style and color
combination; ditte the driving comfort, si-
lence and maneuaverability.”

Handling and performance came in for their
ghare of praise. A Shreveport dentist com-
ments, “Excellent for traveling; superb road-
holding and comfort.” A Tennessee plumber:
“Performs wonderfully; comfortable to ride
in, good seats, lots of room, good looks.” A
Medford, Ore., general manager calls it “driv-
ing easability.” And a Georgia sales super-
visor declares, “It's ready to travel when I am."”

What are some of the LTIVs least liked at-
tributea? Many owners left this space blank
on our questionnaire, and 32.2 percent said
gpecifically that they had no complaints at all,

20.1 percent of the owners, and much smaller
numbers cited exhaust odors, grumbled about
having to use more expensive no-lead gaso-
line, mentioned rattles and groused about en-
gine ping.

On this last, a Wisconsin eonstruction la-
borer wrote, “If I want to get rid of the engine
ping, Ford's local service rep says 1 can use
only a certain brand of superpremium no-lead
fuel. All the rest have too low an octane rating
in my area. That irks me. This problem should

assembly line."
Workmanship was praised highly, with 77
percent rating it good fo exrcellent. That's one

American car lately. A South Carolina trucker
notes, “Doors, hood, trunk, body meldings, ete.,
on the LTD are much better aligned than on
other new full-sized care 1 looked at."
When asked what owners thought of Ford
dealers, 74.5 percent gave their service depart-
ments marks of good to ercellent, and for the
sales stall that figure climbed to 82.0 percent.
A Louisiana liberal arta college dean, who's not

Explaining what's
wrong makes a big
difference in service.p= careful attention. They always explain prob-

! . : ramr Gt oth =4 Silence and
is a beautiful car, with a very quiet, smo smoothness recelved

universal praise.

led owners to ex
But lower-than-expected gas mileage bothered g better mileage. p—

Thera's a fix on

. - thia: see Ford
have been corrected before the car got on the sirviee bullathi

102 {12/5/785).

Here's a refreshing
of the highest figures we've gotten for an <dchange, We hope

too crazy about the workmanship of his par-
ticular car, says of his dealership: “I1f the
manufacturer were as dedicated as the agency,
I would have no complaint, 1 receive excellent,

lems and make honest, complete repairs.”

Ford prides itself on being the nation’s
leading maker of station wagona. We were
curicus to find out whether LTD Country
Squire (wagon) buyera had a separate set of
prajses or complaints, Here are some typical
comments from Squire owners:

“1 like everything about my wagon except
the windows whistling and the second seat
flapping up when it's let down," averas a Mis-
souri housewife, And a Florida retiree; “I
prefer Ford's wagon to the others, but 1 wish
they'd put a more substantial cover over the
gpare tire.” “I like better mileage and a lower
price tag," says a Delaware distributor,

What other things would LTD owners like
to see changed in their cars? Here are some
typical sugpestions,

“Redesign the front fenders,” opines an
Iowa coin-machine owner, “because on rainy
davs they pick up water and spray the whole

Another gripe = " r
iveired win Bt automobile from the windshield hack.” A New

In wiper cavily,

York machinestool demonstrator: “I'd like to
see them go back to the old ventilating ays-
tem of windwings and forced-air vents instead
of these awful automatic blowers." A Wis-
consin banker: “The inside hood release is so
well hidden that 1 can never find it.” A Vir-
ginia miner: “The dimmer switch ought to
be moved. It's right under the emergency
brake pedal.”

Some other suggested changes: 1 wish
they'd fix these cars so they'd run on regular
leaded gasoline."—Texas foundry man, “The
lower body sides have too much tuck-under,
allow rocks to fly up and chip the paint."—
Michigan executive. “Move the rear-view mir-
ror—in its present position it creates a blind
apot for cara coming in from the right.—
TIowa clergyman,

A big 87.6 percent of our respondents gaid
they'd buy another LTD the next time around,
No one said, however, that he was looking
forward to going to a amaller car in the

Summary of 1976 Ford LTD Owners Reports*

Total miles driven 1,023,692 Dealar warvice -
Parformance . ... .. .. ..
A;ﬂdm.;[:! par gallon:
<.l Spec 1
In town [EPA. 13 autematic) 12,1 5,,“'?,‘, -
Lang trips (EFA, Comiort o
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#00-c l.d. V-8 Handling .
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IT autematic) 150 Specific dislikes:
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Long trips [EPA, Engine ping
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Twnidenr. mdan ey Battar gai mileage | v

Trouble-fres amissloms

Four-door wagan P | I equipment
nes: Better warkmanship
d-:.g.:. H L ey ;;.rr. Better materials
4bl-c.id. V.8 vy WE hélﬂ;lu:vh- epinion:
callem et kit
Why did you cheose the Ford LTD? Good
Foit ssparience .. AR T N | Average
b i BT Fair | o
i IR R 103 Wl ey
*Parcentages might not equal 100% due te rounding or insufficient data.

Comfort eplalon [front seats):

future, * &k
lan: Ch et ... P 0.8
'..'l. -y 32.4%, Hl‘r;:n y N .. by
T:; Plymouth X
59 Had any mechanlcal trouble?
X Ho i U % | 'S
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Fa iy rburafar PP | 1 -, o
oA Ol leoks 14.1
i ] Tromumistion 10.4
THEEAN I 1.0 Electrical . | . 59
nlon {reor seat):
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IT'S NEW

The mini-mini calculator

This tiny electronic calculator, billed as the
“world's smallest,” tucks into a change pocket or
purse for quick arithmetic at supermarkets and
store counters. About the size of a box of wood
matches (2 x 2.8 x .4 inches), it works on two 1.5-
volt camera batteries, $20. Edmund Sclentific, 380
Edscorp Bldg., Barrington, N.J. 0B0OT.

Crossbreed RV combines two good ideas

It's a cross batween the rigid-walled "cap" camper
for a pickup and the “pop-up” car-towed type. The
naw Tent Kapper unit applies the fabric pop-up
principle to the pickup concept. Advantages, says
maker, are: less cost, more space (it expands to
100 square feet), easy installation, compact stow-
age for lower profile against wind (and consequent
fuel savings). Package includes nylon bunks,
windows, storm windows, curtains. About $750 de-
pending on size. Carefree of Colorado, Box 654,
2760 Industrial Lane, Bloomfield, Colo., B0020.
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How to play chess while playing it

Frustrated beginners who have a tough time remembering in which di-
rection, and how many squares, each of the various pleces are allowed
to move on a chess board can stop frowning. A manufacturer of the game
finally has come up with a foolproof sat. On the base of each piece is
stamped its name, the different moves it can make—designated by simple
arrows pointing directions from the square on which it sits—and the
mininum or maximum number of squares the plece can or must travel in
a single move. About $50. From Classic Games Co., Deer Park, N.Y. 11729,

'Talking' thermometer

Photographers working in dark-
nass neadn’'t worry about solution
temperaiures, There's now a ther-
mometer that “talks" when the
soup is oo hot or cold=—high note
for oo high; low tone for too cool.
About $60. Photo-Therm, 110
Sewell Ave., Trenton, N.J. 0BG10.

Pocket-size campstove

It had to come—a stove that'll
fit in your pocket, pack or tackle
box. It comes in a 5xB-inch vinyl
pouch and hooks to replaceable
butane fuel cylinder. Takes a
good-size pot or skillat, Market-
ing MNetworks, 168301 M.E. 8th St,,
Suite 210, Ballevue, Wash. 88008.




With a fairly compact rig, you can listen in on all bands from long wave through UHF.

Howto
eavesdrop
oncloak-
and-dagger
radio

Intrigue isn’t the only voice you'll
hear along the massive radio spectrum—
there's fun and adventure, too.

by Anthony Curtis
KR3XK

T chtung! Achtung!” followed by

a series of five-digit numbers
spat from my radic loudspeaker
in guttural German. My excitement
built as I realized, after months of
plowing through static crashes and
around the jingle of radioteletype, 1
finally had lucked into hearing a so-
called spy-and-numbers radio station.

Transmitting coded messages to
underground political activists, clan-
destine freedom fighters, Third
World travelers and spies around
the globe, these shortwave radio sta-
tions never identify themselves. And
it is next to impossible to decipher
their messages. But that doesn't cut
the thrill. In faect, it stimulates
flights of fancy to think of receivers
secreted in false bookcases and trans-
mitters hidden away in dusty attics
of the world's exotic hot apots.

Down my radio dial on another
day, a woman read a list of four-
digit numbers loud and clear in Span-
ish. Gypsy music and a single word
repeated over and over crackled from
a different spot on the dial at a dif-
ferent time. These all are part of a
gtream of cloak-and-dagger radio siz-
nals flowing across North America
day and night. Such signals are the

P e e |




rarest catches of shortwave listeners

(SWls) who often ait up late at
L night or rise very early in the morn-
ing in hopes of pulling an unusual
broudeast from the airwaves, The il-
licit transmissions today make radio
listening just as exciting as it was
back at the turn of the century when
we used a cat's whisker to tickle the
sounds of KDKA out of our crystal
aota,

Cloak-and-dagger broadeasts in-
clude signals known to originate in
the Central Intellipence Agency, or
U.8. military bases, from foreign em-
bassies in Washington and at Inter-
pol offices around the world, Trans-
missions are in voice, international
code and even radioteletype which
can be read off the air with a $50
secomdhand teletypewriter hooked to
o shortwave receiver,

The mysterious gignals are thrown
into the public airwaves just like the
rock="n"-roll music radiating from
your home-town disc-jockey station,
The cloak-und-dagger broadeasts are
far harder to hear, but even the
teletype can be copied with readily
available equipment,

CIA won't admit it, for instance,
but the International Telecommuni-

FREQUENCIES FOR SPY-AND-NUMBERS STATIONS

Tuning across the shortwave bands sometimes will turn up strange broadcasts
of a man or women reading series of numbers. Occasionally, music is in-
cluded in these broadcasts. It's hard to tell exactly what these signals may be,
but they have come to bear tha tag, spy-and-numbers stations. Thase spy-and-
numbers stations don't want to ba overheard 50 they hop around the radio
dials, always one step ahead of local authorities and hobby listeners. There's
no guarantee of hearing anything but static, but here are frequencies where

spy-and-numbers stations have been spotted:

Frequency Language Frequency Language Frequency Language
(MHz) Overheard {MHz) Overheard [MHz) Overheard
3,060 Spanish 5810 Spanish, B8.904
3.080 Spanish English 9.072 English
3.161 Spanish 5.820 German 9.074 English
3.203 Spanish 5.945 9.076 English
3.204 Spanish 6,400 Gearman 9110
3,220 German 6425 9.117 English
3.249 Garman 6.4586 German 09.920 Spanish
3270 Spanish 8.660 Spanish 9.980 Spanish
3.380 Spanish 6,670 10.030
3.450 Spanish 6.690 Spanish 10.720 Chinese
4.050 Gorman 6.702 10.941 Chinese
4.308 English 6.722 English 11.250 English
4, 556 Spanish 6.725 English, 11.300 Chinesa
4,665 German Spanish 11.400 Spanizh,
4.670 Spanish 6.731 English German
4,680 Spanish 6.734 Spanish 11.545 German
5.015 German 6.745 Spanish 12.092 German
£.020 German 7.404 German 12.405 English
5.140 7.450 German 13.196
5.239 Spanish 7.850 German 14,775 Spanish
5,660 Chinese 7.870 Spanish 14,701 German
5757 Spanish 8.413 Spanish, 17.590 German
5.800 Sarbo- English 17.650 Garman

Croatian 8.419 English 19.460 German

Where these transmissions originate is nol known. Mor is it known to whom
the signals are beamed. The numbers codes used are unbreakable by amateurs.

One can only imagine their purpose.

HOW TO READ THE RADIO SPECTRUM

1 kM2 = 1000 Hx
1 MHE = 1000 kHE

The spactrum can ba imagined as a
glant radio dial, displaying all fre-
quancies which technology will per-
mil us to use. A frequency is a spot
on that radio dial. Frequancy is mea-
sured in Hertz with the spectrum ex-
tending in theory from zero Hartz lo
infinity. One thousand Herlz equals
one kiloHartz (kHz), One million Hertz
18 called one megahertz (MHz) and
aquals 1000 kHz. The U.S. Federal
Communications Commission has set
aside all frequencies from 10 kHz to
300,000 MHz for specific radio usas,

Any radio signal can be snagged
it your receiver will tune lo the spol
on the dial whera tha signal is trans-
mitted and you are in ranga of the
transmitter. For instance, America’s
oldest broadcaster, KDKA, Pittsburgh,
is on the dial at 1020 kHz or 1.020
MHz,

Long waves

The frequencies from 3 to 300 kHz
are known as long waves. Signals sent
from high-power tranamittars hare will

(Please turn 1o page 123)
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cations Union logs two dozen eall
signs and frequencies assigned to
our spies. Frequency, by the way, re-
fers to the spot on a radio dial where
a transmitter can be heard. Fre-
quency is labeled in Hertz with one
thousand Hertz called ohe kilohertz
ikHz). One million Hertz is the same
as one megahertz (MHz). ‘
Shown here is a chart of the whole
radio spectrum where you would tune
for different kinds of radio stations
if you had a radie that would tune
it all. The stations listed on'the six
bands (long wave, medium wave,
shortwave-lower half, shortwave-up-
per half, very high frequency and ul-
trahigh frequency) are by no
means the only ones you'll hear.
These are just representa-

tive of the types and dial

[Please furn to page 120)
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Downonthe
farm with

four-wheel
drive

MY DRALLIC WITCH
AND HEMD

b‘"j'r Bill Klipatrlﬂi ECILIPMER
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T
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CYLINLIER
CONTROLS
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RE&H WHEL L BHAKES '||I.
WWITH TRREE PADS EACH

TRANSMISSION
HYDRAULIC
SYSTEM FILLER

THREE

REMOTE
CYLINDER
OUTLETS

QUCK
COUPLER
HITCH

“Big Red": 300 horses, four-wheel drive and incredibly
posh appointments make this huge 10-ton International
Harvester tractor lypical of what's happening down on
the farm these days. Elaborate drivetrain in John Deere
model (below) carries power from engine to both front
and rear axles. Universal couplings allow front and
rear units to pivot. A dillerential at each end lets

opposing wheels turn at difereni speeds when steered. HIECH LA

ASEEMBLY

TRANSMISSION B, e HYDR AL
QIL DIPSTICKE TORGQUE STEEMisA
LA LR ] DIVIDER CYLINDB
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DAFFERERTIAL
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$50,000 for a tractor? Yup, but just see what yoy get for the money. Here's a look.

t didn't look like a tractor, but the
man kept calling it one. “I'll tell
you how it is with that tractor,” he
gaid, waving in the direction of a
huge red hulk parked in a field near-
by. “That disc harrow on the back
of it there, that's a 2B-footer, and in
a 10-hour dayv, one man, working all

THANSMISSION

RANGE SELECTOR
EATER |I THAMEM ISSION
IRCONDITIONER SPEED SELECTOR
IR FILTER |I %

CLUTECH
HOUSING

DAL FUEL

FILTER CAMISTER TYPE

QL FILTER

AIACONCITICNING
BLOWIERS ik Calt RO

by himself, can do 1560 acres.” He
paused, then smiled. “Now that's
moving right along.”

The big gain: efficiency
“Normally," he went on, “it would
take two men on two tractors pulling
two 15-foot harrows twice as long,
mayvbe more. So 1 figure that big
tractor's a pretty good investment.”
Charles 8. “Joe" Work-
man is a man who has spent
his life working
the soil in and
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around the Delmarva (Delaware-
Maryland-Virginia) Peninsula com-
munitiea of Georgetown and nearby
Bridgeville. He was describing a
mammoth 300-hp, diesel-powered,
eight-tired, four-wheel-drive, cab-
enclosed, articulated International
Harvester 4568 Turbo—a 10-ton massa
of incredible muscle. Workman has
good reason to reapect the efficiency
of hiz inveatment. Tt has to be effiei-
ent, for giant four-wheel-drive trac-
tors like the Turbo are strictly big-

ticket items, costing well over
50,000,
Despite  their cost—and the

prospect of their owners going in-
to staggrering debt to finance them
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Cutaway view ol John Daera's
four-wheel-drive Model 8630
shows complax and ingenious
design, Wheels ride in and out
1A on axles to vary tread width,
Planetary final drives on all
four axles provide tremendous
power and spread load to reduce
bearing wear. Articulated body
pivots at center for steering.
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Author in cab of big International (lop
right) tries out the controls. He found
performance phenomeanal and handling
easy except for articulated steering, which
“takes a little getling used to.” Control
console looks more like airplane cockpit.

—more and more farmers are be-
coming convineed that the big rigs
make sense because they can do more
work at less overall cost. In addition
power and other advan-

key feature is four-
wheel drive—the name of the giame.
It groes where conventional
twao-wheel-drive teactors would either
gtruggle or not go at all—up steep
rrades, in sticky mirve, through heavy
MW,

Lo awesome
tages, their

easily

Getting an earlier start

A typical 4WD tractor may have
up to 16 speeds, adjustable tread
width to suit different ground con-
ditions and as many as aix tire
choicea depending on load, ter-
rain and tyvpe of job. Many have
dual tires on each axle, making
them mighty eight-wheelers
with tremendous traction.

Because they can operate on soft,
alippery ground, these high-traction
machines enable a farmer to start
work earlier in the season when the
earth is still wet and muddy from
spring rains. Joe Workman reports
his hig International not only cut
his fuel costs, but its greater work
capacity enabled him to reduce his
payvroll. “There's another thing," he
added. "I figure I'm

about three

weeks ahead of where I would have
been without it. I've pot more seed
in the ground earlier this year than
I've ever had before.” And for Work-
man, some of whose BOO-plus acres
are :L’i"-'k.'rl oy Lo 1'|1|'|| "I"Hll:-l il _".'I"{I,I',
the savings in time translate directly
into money in the bank due to in-
cregsed productivity and lower op-
erating costs, both critical in today’s
comparatively specialized farming.

Bigger farms, bigger machines

The fact is, farms throughout
America are becoming smauller in
number and bigger in aize. A stuwdy
by the White Farm Equipment Cuo,,
a subsidiary of White Motor Corp.,
indicates that since 1959, the number
of farms decreased by over 17 per-
cent. During the same span, how-
ever, farm size increazed by more
than 15 percent. The White study
projects that by 1980 the size of the
average farm will be 550 acres.

To work such large lands requires
inecreasingly  higher-capacity farm
machinery, both tractors and allied

Mammaoth AWD made by White is one of
13,500 such unita expactad 1o be sold
annually, as pradicted by its maker
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You'll get all the action
you can handle in this
new sit-down sport!

by Peter Barmonde
ake almost any streteh of open

T wave-splashed beach. It's all you
need to launch you and vour surf
kavak on a new water adventure,

These new craft, specially designed
to handle the combers, are flat-bot-
tomed, snub-nosed surfers that de-
liver more thrills per dollar than al-
most any other boat afloat., Speeds
over 30 mph in the curl are not un-
common. Acceleration is phenomenal,
any wave over three feet tall looms
above vour head, and the hull doesn’t
burn any gas to get going.

First advantage of this kavak over
a regpular surfboard is that it can be
paddled swiftly into position. Riding
gitting down is a second plus and,
third, vou can slide along on surf that
would be impossible on a board, Size
and design of some surf kayvaks let a
skilled rider do B60° sping while
shooting down the face of a wave,

“It's like riding a floating bob-
gled!” reports Danny Broadhurst,
former designer of kavaks in Great
iritain and now with Extra Sport
USA., surfl kayak importer at 90
Washington Dr, Centerport, N.Y.
Kayvak surfing has been around since
the first Eskimo took to water, but
regrular kavaks are diffieult to turn in
gurf and tend to loop or plow in

- Hanging in the curl like a bobsledder,
Danny Broadhurst pilots his Extra Sport

- al speeds thal can reach 30 mph. For
less than $500 for boat, paddie, wet

suit and helmet, you can join the action.

headfirst. Special boats like the Cali-
fornia Surf Shoe appeared about
1970, Broadhurst notes, and became
a hit in England which now has over
a0 surfers.

The sport is not difficult or danger-
ous, but vou must be able to sawim,
alwava wear a life jacket and helmet,
and never surf alone. It is important
to learn the Eskimo roll—bailing out
can be dangerous, Wipe-outs, though
spectacular, rarely cause injury and
collision is the greatest risk. If it ap-
pears imminent, capsize at once, the
experts advise; vour body will act as
a drogue to glow vou down,

About 35600 can get you started.
Extra Sport USA offers five models
{average 3325) including the Surf
Ski without deck for beginners. Old
Town Canoe's Surfer, from 0Old
Town, Me,, is 3385, Add a paddle, life
jacket, spray deck, helmet and, if
necessary, # wet suit and you're all
set for watery action. * ok

Y Speedy surling designs
" like Extra Sporl's Ripper
(above) and Surf Ski (at
left) are a long advance
over standard kayaks and
surfboards, Beginnars
learn by watching and
imitating axparts. Tha
Surf Ski, without a deck,
allows action without
naad lo learn Eskimo roll.
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he sun is shining, snow is on the
ground, icicles are hanging from
the roof, and the rozes are bloomjng.

This comhbina

tion seems impossible,

but there's one place it can happen—

in a greenhouse, a

tion to vour

beautiful addi-

home that will work

for vou all vear round.

That's the
after several

conclugion I eame to

attempts at design-

ing a freestanding unit and won-

dering where

to heat it. The strong lean-to design

of PM's greer
and simple
good with any
pecially when
your
flowers,
most use out
winter when
enough of the

to  keep vour gariden
growing through the

sleet and the snow, E:J;I‘DSSTIE
I'm looking forward to

Fit § '3 & -.‘ FEEg . L™ 1:‘1
winter this year be COVER”]
cause [ have a fantasy BOARD
u:_rf sitting  “outside™ s.481up
in the greenhouse on &1 LONG

a bright, 25

Gieorge An

You'll have a
bumper crop of
flowers
all year long wh

that it

favorite
You'll

STRIF

blooming

to locate it and how

thouse is 20 clean
will look
r style home, es-
vou fill it with
plantz and
el the
of it in the
it captures
sun’s energy

F. Sun-
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S —

SCREWS

an you pul them in this

beautiful greenhouse, The classic design

will make your house shine like a d'amond.

ALURMINUM 12 w2
“ FLASHING COVER
3116 x /8
SLOT FOR STRIP
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MNAILERA

e Y

2uxb
RAFTER

258 RAFTER 8yl
RIDGE

NAILER

RAKE
BCARD

1/8 % 28-1/2 x 72"
PLEXIGLAS
SHEET

Zxd
STUD

1«4 CORMER-
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/4 x 3-1/2"
oADO

SILL DETAIL

po
AMCHORM BOLT
AND WASHER

CMBEVEL SILL
TO 3/4"

| 2x6 51LL

- Ik Y P
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12" RECESSED i HEIAILS
 AECESSED o . : (END VIEW)
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Careful layout and a solid , . -"a |~ 18" x12
foundation are the keys to P K .I.HF_"NCH
a good job. Small details FOOTING
like the custom-millad sill
make this greenhouse a lop-
quality addition. Framing is
California haart redwood.
PR art Walkén Graphics
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RAFTER DETAILS

LAGBOLT INTOD 1/8" PLEXIGLAS
EXISTING RAFTERS SHEET
2x8 RIDGE

R

k]
SLOT FOR  2x2 NAILEF
SHEETS 246 RAFTER

ALTERNATE ROLLED
EDGE FOR SITE-FORMED
SHEETS
1 CROSGS TIE
2x4 STUD OR
246 RAFTER

8 x 212"
LEDGER STRIP

SILICONE
BEAD

/! 2" ALUMINUBM
a8 = 212" SCREW AND WASHER
COVER STRIP

HURRICANE DETAIL
(EXPLODED VIEW)

L)
PLEXIGLAS
SHEET

day morning, and reading the papers
in 75° F. comfort with the smell of
roses mixed in with the aroma of
morning coffee,

Making the greenhouse a part of
your home gives you a lot of advan-
tages. You'll need less material, and
the adjacent house wall will protect
the plants from winter winds. You'll
be able to enter without going out-
gide. You won't have to install
lengthy electric or gas lines,
But a great increase in
heating efficiency is the
best reason to go with
a lean-to design.

38 = 2.1/2"
mvans;rmr

18
PLEXIGLAS
SPACER

1/2 x 2174
CUSTOM COVER
STRIP

Layout lines should be checked for accuracy §
befare you build the 2x6 forms (1). Run a flat 2
2x4 acroas the adges of tha forms to leval the

slab. You can finish with a rough or smooth
troweling, depending on the floor surface you
want (2). Set up the block while the concrete s
still wel, checking the level carefully (3). All §
sluds should be plumbed and braced (4). Insat
shows how to set up the rafters for bolting

to the studs. Sliding glass doors (from Sears)
give access and a good view from the house (5).
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can reverse this process and let that

sweet hot-house air spill into the
room and save on yvour fuel bill. It's
the simplest form of solar heating,

The structural design
golid and flexible, Each bay is modu-
lar g0 vou can add az many as you
want to ret just the right length. The
height of the eaves is figured for a
6-Tt. sheet of Plexiglas. This gives
voiu comfortable headroom with the
height of the cement
bloek and sill, The ran of the rafter
also conforms to a 6-ft. sheet, We got
extra space by attaching the ridge to
an existing overhang. The design will
also work against the flat wall of a
house where vou extend rafters and
use B-1t, sheets, another stock length,

You can use PM's plans and de-
taila for any rafter angle that looks
best apainst vour house. Here's o
rundown on the materials. The foot-
ings are concrete. We put down a
full slab (a center drain is nice but
unessential ). You can also use a sim-
pler and less costly perimeter foot-
alternate detail). The ce-
ment-block edging was laid while the
concrete was atill wet to ret the boest
possible bond. This detail raises the
wood gill off the ground and gives
more headroom. Many green-
house designs call for a 3-ft. masonry
wall ; our design eliminates this ex-
pensive, time-consuming job and in-
creases the growing area by letting
in more light,

All timber iz construction grade,
heart redwood. It is milled from the
center of the tree, containg virtually
no sap, can be left untreated and still

ig aimple,

added B-in.

ing {see

you

B il

Kits you can assemble

1. Thiz fiberglass-glazed, precut redwood freestanding unit is ¢ fi.
10 in. x 8 ft., costs $242.95. Heat kit runs $65.60, From McGregor
Greenhouses, 1195 Thompson Ave., Santa Cruz, Calif. 95063.

2, Vegetable Factory, 100 Court St., Copiague, N.Y. 11726, builds
insulated units with two lavers of clear, acrylic fiberglass. Its 5-ft.
B-in. x B-ft. 8-in. aluminum-framed lean-to iz $579. Fan, thermostat
and vent package is $125. Total weight is 2401 lbe,

3. W, Atlee Burpee, Warminster, Pa. 18974, makes this Bx12-ft, free-
atander with unique sliding entry for 8785 (safety glass, 885 extra.
Add 3171 for 16,260-B.T.U. heater, fan, thermostat, vent.

4. For your estate, here's a 14-ft. 6-in. x 19-ft. 2-in. classic glass
and aluminum house for §1523, with room for three 3-ft.-wide
benches. It has fully automatic roof vents and a 44,000-B.T.U. heater.
From Janco, 10788 Tucker St., Beltsville, Md. 20705,

A big range in size and features
is avallable from all these
companies. Aluminum-glass lype is
mast durable and expensive. The
price decreases as you go 1o wood
frames and acrylic glazing, even
! more if you use liberglass
panels. Automatic vents are luxury
exiras. Fans, controlled by a
thermostat that activate gravity
louvers, can do the job. See page
138 for more kits you can build.
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acation time is here. For many,
v that means stuffing the kiddies
and a few weeks' clothing into the
family car and setting off for a
change of scene.

Such a journey is eagerly antici-
pated by everyone but, in what seems
like no time at all, the miles pet
longer, the car gets smaller, tempers
grow shorter and home never seemed
dearer.

There's got to be a better way,
right? Well, for many families a va-
cation trip by car is the only afford-
able means of travel. And for others
it allows a flexibility not offered by
bus, train or airplane trips. So for
millions, it's everybody into the car!

There are, however, several ways
to make such a journey more pleas-
ant and even downright enjoyable.

Since long hours of driving are a
necessary part of a vacation by car,
who should know more about long-
distance driving than a professional
racer who drives—and wins—endur-
ance events?

Peter Holden Gregg is such a man,
A former Naval officer, Gregg has
refined his natural driving abilities
to the point that this year he is
spearheading the factory BMW effort

B4 POPULAR MECHANICS

~

L i
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~ Vacation
\r drivin

Long hours behind the wheel are part
of vacationing—and endurance racing. So
lend an ear to how Peter Gregg, winner
of the rugged 24-hour Daytona race,
gets ready for his long drives.

in the U.8.A. He's racing in both
International Motor Sports Assn.
(IMSA) and Sports Car Club of
America (SCCA) events and is on
tap for some European races,

Impressive victories

Gregg's credentials are most im-
pressive: He's a four-time IMSA
Camel GT echampion, two-time SCCA
Trans-Am champion, victor in the
Sebring 12-hour race twice, and has
won the 24-Hours of Daytona an in-
credible three times, including this
yvear when he shared the winning
BMW coupe with Brian Redman.

“The key to endurance is mental,
not physical,”"” says the curly haired
Gregg. 1 don't get as tired as other
drivers I've noticed. 1 don’t perspire
as much and I don't let the tension
get me.”

Mental attitude playvs a large part
in driving, especially when covering
many miles in a single day. If yvou
look upon the day’s driving as a gruel-
ing chore, then it will be just that.
But decide before the first mile is
logged that it will be the “Great Ad-
venture,” taking vou to new and ex-
citing places, and the miles will be
far less tiring,

by Glenn Howell

“One thing is what I do when I'm
not ‘driving. I totally turn off to the
race. I don't stand in the pits to make
sure he (the co-driver) goes around
properly. I trust him completely to
do his job and I try to put the race
completely out of my mind.”

Switch drivers

If your family has more than one
licensed driver, it's best to share the
driving with one or two others. When
you aren't behind the wheel, try to
relax as much as possible,

If yvour vehicle is a camper and
state law allows traveling inside
while the truck iz moving, sleeping
in the back is a fine idea to restore
you and yvour concentration.

“1 try to totally rest during the
period when I'm not racing to re-
lieve the tension,” says Gregg. “And
I stroll slowly back to the pits when
it's my turn to drive, and never more
than about four or five minutes be-
fore my turn.”

How long should vou drive in a
single sitting? Unless your wvehicle
has a gas tank providing a range of
500 miles or so, changing drivers at
each fuel stop is a sensible idea. Or,
if vou do have sleeping provisions,

¥



you might change every other gas
stop at night so as to let the other
driver have a longer rest period.
Stopping frequently results in less
fatigue and fewer sore muscles. Even
just pulling into a gas station or food-
atop parking lot for a minute or two,
stretching the legs and taking a cou-
ple of deep breaths can be a great
boost and restore circulation to those
tired limbs.
. One of Gregg's methods of keep-
ing himself from becoming fatigued
is to freshen up frequently. “I try
to give a light-hearted, easygoing
impression. I shave frequently, 1
wear cologne, I like to shave a lot in
long races because it keeps my mental
attitude sharp. I like to wear clean
clothes,” says the 36-year-old racer,
Gregg finds that this not only has
a positive effect on him but keeps his
team in a much better state of mind.
In much the same manner, the
driver who freshens up in the wash-
room at each stop not only rejuven-
ates himself but can serve to make
the trip more pleasant for everyone.

Important preparation

While much of the preparation for
a vacation is mental, there are some
important physical considerations.
About six weeks before a long-dis-
tance race, Gregg begins thinking
about minor things that could serve
as major irritants in a 24-hour grind.

“When I'm preparing for a long
race [ notice that I'm conseious of
avoiding injuries. I also don't want
to be injured in a minor way that'll
aggravate me during the race,

“For example, I don't want to have
a cut on the palm of my hand or a
gsore hip or something, so [ try and
do whatever I'm doing carefully, If

Peter Gregg (above) is a safe, skillful,
long-distance driver. Ha cenfirms that
concentration is the all-important
ingredient when you're out in traffic,
and to concenlrate exclusively on
your driving you should make sure you
prepare and know your car well. That's
part of his formula for winning races,
like this year's 24-Hours of Daytona
with co-driver Brian Redman, shown at
right in their BMW. As Gregg =ays, you
shouldn't have to fiddle with things
like the ventilation system when you're
in heavy traffic: You should know how
it works befarehand. Clear visibility is
a must and his windshield is cleaned
during every pit stop (top right).

Tires, too, get close attention (above
right). Check your tread, sidewalls and
air pressure often. Develop an easy
habit: Eyeball your tires before you
leave the motel or campground in the
morning (just as you should glance
back at your car when you [eave it for
the night—to make sure all lights are
off, windows are up and so on).

I'm lifting a crate or something, 1
wear gloves. When I motoreyele, I try
and do it more carefully, If you're
sore or have a bad neck or something
or other, those long racea get quite
grueling they aggravate the sore-
ness,"”

Even driving a couple of hours
with a blister on the palm of your
hand or a sore ankle can be discom-
forting. “If vou're not in pood physi-
cal shape, if you're recovering from
some injury or vou have a painful
sore somewhere, it robs vou of con-
centration. You have to feel good to
drive vour best,” says a man who
even forgoes his favorite sport of
skiing prior to the first race of the
vear, traditionally the 24-hour event
at Daytona in February.

“1 don't eat a special diet or any-
thing. I try not to get too fat. I feel
physically stronger when I'm about
145 pounds, so I cut down on french
fries and dessert. And I love dessert.”

Car should be in good shape

The third part of successful long-
distance traveling is material prepa-
ration. Just as Gregg wouldn't think
of showing up for a race with a car
in anything but perfect racing order,
vou shouldn't attempt a long drive
with anything less than a mechani-
cally reliable car.

When Gregg sets out for a drive
of several hours in his personal car
{a custom BMW sedan—what else?)
he is a stickler for organization. The

(Please lurn o page 150)
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Lafayette
Dyna-Com 12a
o 12 channels,
Realistic Swatts, $110,
Rover-1500
3channals,

1.5watts, $50.

E.F.Johnson

Messanger 92
Schannels,

Swatts, $160.

e

5! Pace CB-155
Echannels,
5watts, $100,

Archer Space
' Patrol Standard

W Tchannel,
under 100 mW,

$15per pair.
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Zodiac
P-5024

23channals,
Swatts,

210,

Realistic
TRC-1008
Gchannels,
Swatts, 590,

Y
I
—

Handic65C
GBchannels,
Swatts, $110,

~ f
W

Mega
PocketCom
2channels,
100 mW,
£40,

N YOUR HANDS

by Ivan Berger
ELECTRONICS EDITOR

c itizens Band radio is & pood way
to keep in touch while on the go.
That's why the great majority of CB
aets sold are mobile units, But once
you step out of yvour car, you've lost
touch with the CB world.

That's not always a bad thing, But
for the times it 18, there are a host of
hand-held CB sets vou can take with
you, from toys like the little one-
channel Archer Space Patrol set
shown, to full-featured, full-power,
28-channel setzs like the Zodiae, as
well as other partial or full-power sets
with 1,1.5, 2 3, 6 or 12 channels.

Funectionally, the major differences
betwieen hand-held and mobile CB sets
are shape and transmitter power. The
size differences aren't as significant
ag vou might think at first—several
maobile CBz are smaller than most
hand-held sets. But the power
differences are nolable,

Virtually all mobile sets deliver the
maximum legal power of 5 watts at
the input of the tranamitter stage, or
an equivalent 4-watt output, Since
hand-helds carry their own hatteries,
about half the licensed models have
lower power outputs, for longer
battery life, and many of the 5-watt
gets have battery-saver switches
which eut down the output and the
battery drain when maximum range
isn’t needed. The Pace shown here,
for instance, can cut its power back
to 1 watt, cutting battery drain
during transmission by about
75 percent.

But there are also units putting out
100 milliwatts (1/10 watt) of power,
or leas, These cost little and require

no license, Toy “walkie-talkies' like

the Archer Space Patrol set, sold
for kids, fall in
this category as

Plpase lurn 1o
_page 112)
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iat's five-passenger 131 series arrived on

F these shores in 1975 to replace the venera-
ble Fiat 124 sedan. The new 131 uses the
double-overhead-cam Four from the 124 Sport
models and comes with either the 124's auto-
matic transmission or an all-new manual five-
apeed,

Traditional in powerplant, drivetrain and
brake layout {discs and drums), the 131 raises
no engineering evebrows. Itz unitized body
makes for strength plus lightness (2375 pounds
at the curb), and McPherson-strut front sus- .
pensgion complements the coil-spring-hung solid "";':'“H ':_"““' in
rear axle to give a practical combination of ::.t_;“; =
ride and handling. -4 feature

PM OWNERS REPORT: FIAT 131

Handling, economy and
comfort fine, but dealer
service could be better

A nationwide survey based
on 1,349,698 owner-driven miles

by Michael Lamm west COAST EDITOR

Fiat body engineers have managed to squeeze
an amazing amount of space into so compact an
automobile. Remember that the 131°s 98-inch
wheelbasze and 171.7-inch overall length put it
very much into the Pinto/Vega range.

In this owners report, instead of grouping
responses into specific categories, we'd like to
let a number of owners have fuller say. We've
tried to pick a sampling that represents an ac-
curate reflection of all owners. |

First, a real-estate manager in New York:
“We are golfers and need a car that will give®|
good milege, accept golf clubs easily, be sturdy
and cost around $5000—a car to seat four. I've
found Fiat service to be excellent, but you have

Photos by the author




to be patient, because they take care of one
thing at a time. For the first few weeks, the car
was at the dealer's every other week. But the
Fiat mechanic is pood—very Italian and con-
cerned,

“The car is tight, but the seats should be a
little softer, and there's too much plastic in-
side, It's squeaky and noisy. Qught to be more
like leather. Yet it's a well-constructed car—
good-locking, with lots of unexpected standard
features: tachometer, quartz clock, Michelin
radials, tinted glass, reclining seats. The Fiat
has excellent vision and feels safe—Ilike a much
heavier car.”

Next, a California school health and safety
officer, 20: “Sales people used no pressure tac-

Fiat's roomy interior and
well-laid-out controls earn
ownear praise. Automatic
transmission is optional,
reclining seats standard.
Awkward gas filler dribbles
fual down body side, invites
scratches and nicks by hasty
attendants. The 131's dohe
Four redlines at 8500 rpm,
gives good flexibility with
five-speed manual gearbox,
Overall, owners are very
pleased with their cars,

tics. I bought the 181 because it had four doors,
a large rear seat and trunk, plenty of head-
room; because it handles well on the road and
rides very comfortably.

“The ear's interior is excellent—no rough
edges, and it doesn't look like stick-on paper
and cardboard. However, 1 would like gauges
to show oil pressure and engine temperature.
Spaciousness in the back seat became a selling

By and large, tall B POint, because we have very tall friends and

people have plenty of
head and legroom,

family. 1 feel it'ﬂ an all-around terrific small
car for the price.

A San Franciucn architect, 33: “I found the
dealer here high-pressure and devious, even
though 1 was clearly a willing buyer and didn't

{Please lurn lo paga 133)
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SATURDAY MECHANIC

How to overhaul

drum brake systems

by Mort Schultz

here's a big saving in doing your
Town brake work. Overhauling
disc brakes yourself saves a lot of
money right away (How to Replace
Dise Brake Pads, page 86, Jan. 'T6).
Savings aren’t as significant the first
time you overhaul drum brakes, how-
ever—you need several special tools
you may not have, including:

B Drum-to-brake shoe

clearance gauge $9.80
B Brake-cylinder clamps (four) 6.25
= Brake spring tools 11.95
® Brake bleeder wrench 3.70
® Adjusting tool 4.10

i Retail prices quoted above have
been provided by a well-known tool
company. You can probably purchase
the tools for leas. )

Another essential tool is a brake-
drum micrometer that sells forabout
$75. You can avoid buving it by pget-
ting a brake shop to do your drum
work. Shops charge about $3 per
drum for miking and turning. More
about this in a minute. You may also
want to have a brake shop grind new
brake linings to make full contact
with drums, but this isn't always nec-
essary since most high-guality lin-
ings are preground by the maker,
More on this later, too, Major tasks
involved in brake overhaul are (1)
servicing brake drums; {(2) replacing
shoes and linings; (3) =servicing
wheel evlinders. The master evlinder
will also require overhaul or replac-
ing if it's leaking. We'll assume it's
not.

Next is a step-hy-step gpuide to over-
hauling drum brakes. It is concluded
next month. Our purpose is to pro-
vide instructions that will help you
do this job. If vou don't want to tackle
it, vou can use the guide to determine
if a mechanic is doing the proper
kind of work.

We don't have space, obviously, to
discuss every detail for every type of
brake system made. However, we
stress steps relative to all systems,
and give some specific recommenda-

fan PP AR MFOHANICS

tions relative to the most pepular
makes. For obvious reasons, don’t
start vour brake overhaul before re-
ceiving the final installment—you
don't want your ear up on blocks for
a month.

Removing brake drums

B To remove rear brake drums, re-
leaze the parking brake and relieve
tension on the parking-brake cable.
On most cars this is done by loosen-
ing or removing the adjusting nut at
the equalizer (Drawing 1),

It might also be necessary to back

off the brake-shoe adjusting mech-
anism before drums, front and rear,
can be removed. On some cars, there
is a slot in the backing plate through
which this ia dona.
B Remove the cover over the slot,
inzert a brake-adjusting tool and en-
gage the teeth of the adjusting wheel
(called a star wheel). Back off the
star wheel until drag disappears. Be
sure to reinatull the access hole cover
{Drawing 2).

On other cars, access to the star
wheal iz gained through a lanced area
in the brake drum. Knock out the
plug in the lanced area. Insert the
tool and proceed to disenpage star
wheel tension as just described.

Remember: Before vou finish the
job, make sure you get new covers for
lanced areas. Holes musat be sealed to
keep dirt and water from getting into
the brake.

W If vou are working on front wheel
drum brakes, in most cars you have
to disassemble outer wheel bearings
to remove drums, Take off the grease
cap, cotter pin, castellated nut (or
plain nut and locknut), thrust washer
and outer wheel bearings (Drawing
3), Lay these parts on a clean sur-
face.
B If vou are overhauling rear wheel
drum brakes, take off the rear wheel
and tire assembly. Matal elips (spead
nuts) are probably holding the drum
(Please luin fo page 134)

1. Parking brake cable tension is re-
leased by loosening adjusting nut.

6. Lightly buff drums that are in good
condition with emery cloth.

ACTUATING VDT
LIN ASSEMBLY

RETURMN SPRING

10. Sell-adjusting mechanism lor Delco
Moraine brakes is shown here.



To do a safe, thorough job, start here with
Part 1. Next month we’ll conclude with Part 2.

NUT PLAIN OUTER
3. Typical front wheel bearing LOCK NUT BEARING

assembly is shown hera, f—v-'—\ / -
You'll have to disassemble outer
wheel bearing to remove WASHER :
drum. Take olf grease cap,

cotter pin, castellated nut

(or plain nut and locknut), —g L
thrust washer and then the /
outer wheal bearing. @ NS F — 00~ 5 7

CASTELLATED
GREASE NUT
CAP , TR, S )

COTTER
PIN

HUB AND
DRUM

SPINDLE

SCREW- 2
DRIVER

ACCESS

HOLE P \
.-'f'
4 -

e
ADJUSTING
TOOL

2. Adjusting tool is necessary to back 4. Rear-wheel drum clips (speed nuts) 5. Brake drum is checked with microm-
off star wheel (except Wagner). must be removed to remove drum, eter for wear, out-of-roundness, taper.

7. Use clamp to hold wheel cylinder 8. Remove anchor pins and take off the 9. Hold-down springs are compressed
boots in place to prevent fluid leakage. brake shoe return springs. and cups rotated to line up with pins,

CABLE
GUIDE

11. Self-adjusting mechanism for Bendix 12. Assembly ol brake shoes, adjusting 13. Separate shoes by relieving tension
brakes is shown here. screw and spring is removed. on the adjusting spring.

AUGUST 1976 91



Fiberglass:

the boatman'’s

quicker
fixer

The mystery is gone, but the

magic of this material remains.

by Bob Whittier

t's been ecalled the
miracle material, and =
fiberglass-reinforced-plas-
tic pleasure boats now crowd the
waters of the world. Though most
hulls today are made of the material,
many owners have only a general idea
of how to make repairs and even few-
er know the neceasary techniques for
successful customizing, Yet ome of
the pleasures of owning a boat is the
chance to install special cabinets and
cuddies, tackle lockers and rod hold-
ers, docking lights and fender cleats
—important extras that can make a
craft safer and more comfortable.
Here's how to use fiberglass to make
vour boat special; the same proce-
dures will work for projects ashore.
The glass cloth you see most often
in your marine supply store is a
shiny coarse weave resembling bur-
lap. It is meant for repair and in-
stallation work, and for covering
wooden boats. Mat and roving were
probably the materials used in the
construction of your boat, since they
are less expensive than the glass
cloth.

—

Mat and roving: the good guys

Mat looks like a coarse white felt
and is made of many short lengths of
chopped strand held together with a
binder. You may use it to build up
thickness when fixing a large punc-
ture hole in vour hull. Inexpensive,
it's a quick way to achieve laminate
thickness and rigidity, though its
resistance to cracking is low,

Roving, a cloth with very thick
strands made up of many individual
glass filaments, has a high resistance
to cracking and punecturing. One
layer incorporated in the laminate

82 FOPULAR MECHANICS

Customizing your boat with an
added fish box or bait well is
among the bonus projects that

fiberglass makes possible. First

mark outline of new installation, |

f

Fiberglass iape, available from
marine and auto repair suppliers,
is laid into resin-wetted surface.
Tape may also be used to help
waterproof inner bait well corners.

provides those gualities. For boat
construction, some mass-production
builders also use a spray gun that
blows a mixture of chopped strand
filaments and resin into the hull mold,
but this is only a professional tech-
nigue.

Whether made by spray gun or
hand lay-up methods, the result is the
laminate “planking” of your hull to
which you will be installing equip-
ment. It may seem so smooth and
hard you'll doubt if you can make
holes in it. Actually, it can be worked
with ordinary tools. It is drilled and
sawed like other plastics encountered
by the home craftsman with one ex-

Mark area outside of scribing
where addition will be positioned.
Use disc sander to remove paint
and scuft shiny surface so that
resin can grip the base surface.

. Finishing installation includes

added coats of resin to fill

mesh of cloth tape, plus layers
to give a smooth finish. Surface
is then sanded down for smooth
finish and masking removed. An
epoxy paint can be used to blend
addition into deck or bulkhead.

ception: The glass filaments embed-
ded in the resin produce a rather
abrasive dust that dulls cutting tools
more rapidly. Thicknesses vou'll
work with may run from laminate
less than l4-inch in a light canoe,
e to Y4-inch for an outhoard run-
about, to 3% inch and more in larger
cruizser hulls. The smooth finishing
gel coat and layers of fabric are
fused into a hard solid, and delamina-
tion is very rare,

Drilling is easy

Small holes for screws and bolts
used when you install typical acces-
sories can be made easily with ordi-



nary twist drills. As hole size reaches
the Y%-inch range, lips of a large
drill may tend to grab and tear, If so,
switch to a flat spade bit. Its pilot
point and horizontal cutting edges
will go through with less trouble,
Making a few holes won't signifi-
cantly dull it, but if you must drill
many holes between about %5 and %3-
inch diameter, buy a bit for the job
, and then throw it away afterward.

If your twist drill tends to “walk"
when being started, make a amall
pilot hole first to give it bite, Center-
punching on fiberglass often does not
work well; thin laminate may bounce
when it is struck, and with thick
laminate the hammer blow is apt to
make the punch point shatter the
surrounding gel coat. A carefully
made pilot hole is preferable.

Round holes between #j inch and
4 or 5 inches—when you are install-
ing dashboard switches and instru-
ments, for instance—are easily made
with electric-drill hole saws. Cheap
ones dull quickly, but are all right
when only a few holes are to be made.
Large round holes may also be made
with the adjustable so-called “hole
cutters” or “fly cutters.” Use a slow-
turning or variable-speed electric
drill to prevent wobbling from cen-
trifugal force. Hold it firmly and
wateh progress of the cutter carefully.

Start outside

It is best to start holes from the
outer shiny-gel-coat side. If done the
other way, the gel coat is likely to
chip as the drill or cutter breaks
through. It is usual to encounter
wood cores inside such areas as out-
board motor-boat transoms, and to
hit foam plastic cores inside deck
laminates and bulkheads. Such ma-
terial is incorporated to make
stressed areas thicker and more rigid.
Don't be alarmed if your drill starts
throwing up wood chips or suddenly
gtrikes a soft spot. But if vou en-

Repair of puncture starts with cutting
out of damaged material with hand or
power sabre saw, and feathering down of
edges of hole both on outside and inside.
Wear respirator when sanding fiberglass.

counter wood, squirt in some clear
wood preservative liguid and use
bedding compound on bolt shanks as
a precaution against wood rot,

Rectangular or irregular-shaped
holes, such as those you will make
when wvou are adding a locker or
stowage compartment, can be made
with a sabre saw. Use a fine-toothed
metal-cutting blade to minimize chip-
ping. It's also helpful to put masking
tape on the surface. Penciled guide
linea show up well on it, and it keepa
the aaw's shoe from seratching the
gel coat. Make a starter hole with a
drill, insert the blade and mainiain
moderate but steady pressure as the
cut progresses,

Regular fine-tooth metalworking
files do a good job of smoothing up
aawn edpges. It is best to file from
the gel coat side toward the back
to minimize gel coat chipping., For
final smoothing, use aluminum oxide
or silicon carbide abrasive paper.
Flint and garnet grits are too soft
for fiberglass and will dull quickly.

Attaching light accessories

Lightweight accessories not sub-
ject to much strain, such as drink-
ing-glass holders along the gunnels,
can be attached with stainless-steel
self-tapping screws available at ma-
rine stores. Drill a pilot hole amaller
than the thread diameter. Turn the
screw in as a trial, If it can't be
started at all, or if appreciable chips
of the gel coat threaten to lift
around the edges of the hole, try the
next larger drill size. The screw
should go in firmly vet without rais-
ing large gel coat chips. With the
right-size hole, the screw will cut its
own thread in the fiberglass,

I've found a product called fiber-
grip helpful, Made by Marine De-
velopment & Research Corp., 116
Church St., Freeport, N.Y,, it is a
nylon device awvailable in assorted
aizes and resembles the common ex-

Mew laminate s built up on piece of
wood or cardboard that has been covered
with cellophane. Latter material does

not stick to the resin and gives

surface of patch a smooth finish.
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Fiberglass materials

& et 1]
suitable for amateur S5 |
use include cloth o T Fre
(above), woven roving ti"' b ?

(upper right), and

strands (at right). Y,
For customizing and
covering areas lo
strengthen and
waterproof, properly

pansion shields used to secure lag-
bolts in holes drilled in concrete.
These items can quickly secure
screws in fiberglass or in holes that
have worn oversize.

Use eaution when vou drill holes
in the floor of a fiberglass boat.
There may be a flotation chamber or
reinforcing stringer under it. Tap
the surface with a tool to judge by
sound what might be underneath.
Gas-tank securing bracketz and bat-
tery-box hold-down hardware can be
installed on fiberglass floors by fas-
tening wooden strips to the fiber-
glass with epoxy adhesive, then
driving serews into the wood.

Installing through-bolts

It is best to use through-bolts to
attach parts like hand rails and
mooring cleats subject to strain or
vital to safety. But when nuts are
drawn down very tight and subject
to vibration, there is a tendency to

(Pleasa lurn lo page 124)

Final polish of patched area comes after
repair has been taped from inside into
place and allowed to harden against an
outside layer of resined cloth and sheet
of cellophana. Color pigment helps blend.

hy,




10 clever
& shop tips

. A

by Wayne C. Leckey HOME AND SHOP EDITOR l

-
L

1 With a spacing jig attached to the miter gauge, it's a
simple trick to cut a perfect-fitting box or finger
joint on your own table saw, The jig is little more than a
wood fence screw-fastened to the gauge and fitted with a
small projecting block which uniformly spaces a series;
of notches across the width of the work. The notches
are made with a dado cutter, and their width and depth
are generally equal to or slightly less than the thick-,
ness of the stock. With 14-in.-thick stock, the notches
would be ¥ in. wide, 3% in. deep and Y& in. apart.
To make the joint, stand the two pieces to be
joined against the fence so the edge of one piece is
even with line A and the edge of the other iz even
with B. Push the work across the cutter, then shift
it so the notch just cut sits over the spacing block
and make a second notch. Place the second notch
over the block and make a third notch and so on.
Repeat the step until notches are made the full
width of the work. |
It is important that the two pieces of stock are
held in the same position throughout the notching.
This is assured when the spacer block projects far
enough to catch both pieces. If desired, the two
pieces can be clamped together with a small C-
clamp, Adjustments can be made by moving
either the spacer block or the fence itself,

PM photos: Rosario Capoiosto P8 oart: Jack Dg-r'c_l!

WORE
THICKNESS oaDo-
: BLADE

NOTCH

WOOD FACING
: SCREWED TO
i« MOTCH MITER GALGE

SPACER
BLOCK

~- SPACER
BLOCK

WORKPIECE |
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If you want to dish a dise, but

don't have a lathe, there's an-
other way to form a saucer-like cav-
ity—with your table saw. All you
need iz a V-notched board clamped
to the saw and positioned so it cen-
ters the blank directly over the verti-
cal axis of the blade. With blade
running below the table and disc
face down in the V-notch, erank up
the blade '4 in. into the work and
glowly rotate the disc 360°. Raise the
blade another 14 in. and repeat.

By taking a number of light cuts
and slowly rotating the work each
time, you'll produce a perfectly con-
cave dish requiring very little sand-
ing. The smaller the blade, the
smaller the diameter of cut and the
greater the depth.

Saucer-like cut in the underside of a wood disc is made by rotating work over saw

blade. V-notched board is clamped to table so it positions disc directly over blade.

SAW FENCE —_|

WORKPIECE FLOPPED
o WITH EACH PASS

NOTCHED BOARD
TO 5UIT DESIRED
WEDGE

MNotched Jig pushed along a fence provides a fast way to mass-produce wedges on a
bench saw, Work held at an angle in the jig is flopped over after each cut,

4 How do you bore a hole complete-
ly through a board edgewise
that's 2 in. or so wider than the bit is
long? You bore from opposite edges.
In doing so, there's a trick to keeping
|the two holes aligned and here's how :
Clamp a scrap board to the drill-

press table and bore a hole in it 1% in,
deep. Then lower the table and bore
a hole 3 in. deep in the edge of the
work. Replace the bit with a long dowel
of the same size. Align the dowel
with the hole in the wood table by
lowering the chuck, then lock the ta-

If you must cut a lot of wedges,
vou can mass-cut them in jig
time by using a notched board. The
board is notched as shown to suit the
desired taper, and the saw fence is
set 80 the blade just clears the jig as
it's passed along the fence. Sawing
is done with the grain after the stock
is first crosscut from wide material.
As each wedge is cut, the stock is
flopped in the notch. Like slicing
cheese, the jig is pushed forward,
then withdrawn with the wedge in the
noteh, Select stock free of knots and
with straight grain. If you use a
hollow-ground combination blade,
there will be no need to sand the
wedges. Width of the stock from
which the wedges are cut must equal
the length of the notch so the wedges
will have chisel points. If blunt
points are wanted, make the notch
in the board deeper.

DOWEL

GUIDE-PIN
HOLE

/

/
WOOD TABLE
CLAMPED TO
DRILL PRESS TABLE

ble. Put the original bit back in the
chuck, insert a short dowel pin in the
hole in the wood table, place the work
over the pin and bore down from the
top edge to meet the first hole. Both
holes will be on target and align
perfectly.




5 You can buy a tenoner that slides
in the groove of vour saw table
and has a special clamping fixture to
i hold the work, or you can make one
8 that rides the fence and uses a com-
mon C-clamp. Both are used to make
the cheek cuts on a tenon after the

8 shoulder cuts.
When one blade is used, the work is
simply turned edge for edge to make
AN the second cheek cut. If vou use two
“torT anosupe  blades with a spacer between, one

ﬁ B

i A x 11X 372" fence is a simple box channel like the
©

one shown, the tenoner is made to fit
it like a saddle with scant clearance

inexse to ride without binding and without

o play. Waxing will help. In following

T : === the dimensions, note that the tunnel

PO T St iy TR is dimensioned for a 1-in.-thick fence
1 i | 2 and will vary in size with the partie-

; - ] ular fence. Note too that the vertical

FxBxT" 114" AAx27BxE" stop against which the work is placed,
SIDE VIEW END VIEW then clamped, must be at a right
angle to the base,

While vou can set blade height by the saw’s built-in

seale, it's often quicker to do it with a stepped pauge
block comprizing a number of lg-in.-thick plywood
strips rlued together in a stack. Each strip is 14 or %4-
in. shorter than the next. To use the block, vou place it
over the blade and erank the blade down (or up) until
the block rests flat on the table, For example, if you want
to set the blade %} in. high, you pick the sixth step.

The best-holding glue dowels are dowels which have

a spiral kerf. Not only does the kerf help line the
hole with glue from top to bottom, but it affords an es-
cape for glue trapped in the bottom of the hole when
clamps are applied. To kerf a glue dowel on a bandsaw,
tilt table 15°, clamp the miter gauge to it and slowly |
rotate the dowel as the blade cuts a Vyu-in.-deep kerf.
Don't attempt this with a short length of dowel,

The first thing to make after
you buy your first table saw is a
push stick to have handy when you're
ripping work narrower than 4 in. A

wooden coat hanger will provide you SAW

with two ready-made push sticks FENCE

which require only notching, al- ‘( A EEI?EE{:IU”-
though it's simple enough to make a -

push stick from scratch with scrap

wood, The fence-straddling pusher -

is another type for use when the .-—""'"__,.-

A pusHeR
SADDLE

shape of the rip fence permits. Its -

D-grip handle keeps the hand safe

from the blade. Make it to ride the

fence freely and not bind anywhere. -
(Please turn fo page 128)
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ke all kinds of presents
o the most complicated ©
; aud e:cpenswe to the simplest and
. cheapest. But they'r& happiest
* when they Know that $ou mddp
! the present yourself. The f
‘um:n on thﬁlqplgesyl e e Hﬁr
& build, and one of them will sﬁnt
§ your boy or girl (and some
* grownups ifthey get a chance to
play), no matter what their age.
You won't need any 8pecial tools
to construet the dtilts, swing,
tethertall or basketball hoop.
Sincé these games are used
outdoors, you have to build thém
to withstand the weather. I made
the swing out of solid 6ak st
and protected the pieces wi
twn coats uf spar varm-:h

o o ﬂtructmn adhesive
and all nails should be hot-

- K project
4 put um'lru on | -
\4“ A ) % X 4

L
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dipped galvanized to prevent rust
For screws, use brass or aluminum.

3/4 x 36 x 48"
EXTERIOR PLYWOOD
/{2 REQD.)

!

_!_q

The most complicated project, the ﬁagéﬁ;m o LL 4 POURLE THICKNE |
baskethball hoop, is worth the effort {2 REQD.) | :b. ______.._-:r_;:;
because the backstop adjusts to any | L | |
height. The detail drawing (right) , .. g T 4xit POSTS
shows how the heavy plywood back- uPRIGHTS e :5,||_'L£LG : 4
stop weights down the upper frame |2REQD) 29" Eeit; 3 ke,
to get a clamping action between ™~ ey FLATHEAD TEE PLATE .E.E 53%1 Frs
cross ties and 4x4 support posts. The . ! SCREWS N ? {22 REQD.) )
cam action is so tight that 2x4 chocks 1 (22 AEQD.) <c il .
under the cross ties on opposite sides 1 |
of the posts will support the whole ; : 4
assembly. This system lets you raise s : ' ]
the hoop as your kids get taller. ,,"L‘
A pair of stilts is a great toy to ® ) a2 5 |
develop balance and coordination. - k—"'/l Y =
Use a hardwood like oak or maple for e 5 0 e O 1
the stock and base pad. I used exte- e t @ o @
rior-grade plywood for the foot plat- ! ~
form that will easily support a 75-1b. - : MOUNT HOOP
child. For larger kids, add the alter- ~ o] 5" ABOVE ﬂ'ﬂ
PM art! Bill Rudsow BACKSTOP BASE
N P ARG wnSTERS
e m / t2 REQD.) = (2 REQD. PER CHOC
.
2 APART il i;? Egﬁgs i
(3 REQD.)
N =
ANGLE BRACE N -3
q\@ | {SIDE VIEW) \ "lb
k. a0 i
. ! e 2x4 CHOCKS
" B8-1/2" LONG
{4 REQD. FOR
: 1 ONE SETTING)
b T
-
2X6 ANGLE
BRACE i
2%6 cROSSTIE |]™
d
CHOCK e
'
v A
Basketball hoop
“Come back in a few years when you're lall enough to TREAT WITH

play." Why wait? You can build this adjustable basketball
hoop that'll be perfect for your kids right now and in a few
years when they lengthen out. Be sure to sand the edges of
the fir posts and apply a sealer to eliminate splinters. Make
the game safe by attaching bumpers (foam rubber in vinyl)
around the posts to protect precccupied players.

CREQSOTE ~~_

SETQ
IN CONCRETE
BELOW GRADE

i ta-,"f'-r‘
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i\
nate brace detailed in the drawings. |
To preserve the stilts and keep !
gerapes and bruises to a minimum, ‘
stay off hard surfaces.
|
|

Tetherball (lower right) iz nor- | , / H‘n":.CIN
mally for two players. Each takes | 1 1-5/8 x 17.2/8" i“,_'jﬁf.”“ ROPE

half of an imaginary circle around
the center post for his court and
tries to hit the ball past his opponent
until the cord is completely wrapped
around the pole, It's not easy because
the other plaver is trying to do the
same thing in the opposite direction.
A metal sleeve, slightly larger than
the pole, can be set in concrete at
grade level so you can remove the
pole to mow the grass or for winter
storage. Your yard will be a special
place for the kids after you've built
one of these toys, * ok ok

[2 REQD.)
|

1% 1-5/8 x 14"
{2 REQD.)

5x 1-1/4" DIA
{4 REQD.)

; ' 7y
Child’s swing :

Whatever the object, kids will try to swing from it if it's pos-

sible. This good-looking design, assembled around a con- % p ?Egﬂ?
tinuous rope loop, eliminates screwed joints that may split EDGE

open under stress. The guard rails lift up along the ropes
for easy access (you can face in either direction) and slide
down to make an accidental fall next to impossible. Use
nylon rope for a safer ride.

112" NO.8
—— OVAL-HEAD SCREWS

(22 REQD.)
\ 1/2x1-14 x 17-7/8"

CONTINU
4 EDos A (11 REQD.)
I"\. 3/32" SPACING
1:1/4" HOLE
X 21/2" DEEP 1.1/4" DIA,
AL Tetherball
1 i
HH The loughest part of this project is locating a ball with
8 ] a moulded loop on it. A B-in-diameter, concrete filled
3 hole makes a strong, permanent base. Setting an oversize
'-"“i-‘ 7 sleeve in the concrete will make the pole demountable.
ETH s
_T- = :::}i -y
212 U JLAS2 s rermaTe srace - : S g L
N1 2" DIA: . ; . vl =R EYE BOLT
; L L Py "t RIPE \m ¥ ! ] W -NUr
LONG L CONCRETE sppERE
| AL B PAsE e pia S L
T HEAD SCREW L : - - THREADED CAP
242N E SE] ¥
sche

T LOCKWASHE A
S T

L ]

¥

1-7/8x 1-7/8 x 16"

P

HARDWOOD 1':;1 K
Sul RY-§&!
; SLEEVES
by x
i 7/8 x 274"

GROOVE

3 LR
Stilts :
We ftested this design and the \/
foot plattorm held up after rough
use by a 150-pounder. To play safe,
use the alternate brace for anyone 3s¢
over 75 Ibs. This pair is sealed with
clear vamish, but you can decorate 1

yours with bright anamel colors or .3 &
contrasting wood stains.

EXTERIOR
FLYWOOD

PAD

3B" DRILL
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Two stowaway
tables for your
next outdoor

magine having a Christmas display on your lawn
12 months of the yvear simply because it is too
big and bulky to put away! You can liken this to a
bulky picnic table that sits around from one summer to
the next, too large to stow away come winter, a headache
to move each time you must mow around it,

Not so with these two unigque tables. You can take
them apart, close them up, move them indoors if you
wish, or park them in the garage in a minimum space,

The 8x6-ft. table below breaks down into four parts
two benchtops, stretcher and a table that folds flat. To set
it up, you place the table face down and open the wood turn-

What's more fun than a family picnic? Waell,
putting the table away when it's one like
{his that breaks down into four separate
parls for easy storage in your garage

Open both sldes of this portable for an
outdoor buffet, or just ona side lar serving.
Closed, it's only 7 inchesa wide,

mwte L ey :

oy Sl S
L BT L\L-‘-{‘_‘
Py ke gy

e | k!




Design: Tom Fung

UNDERSIDE VIEW OF -
TABLE AND BENCH

34 x 31/2 x 61-1/4%

34 x 1-1/4" NOTCH
3/4 x 31/2 x 69-3/4"

TURNBUTTON /7~

34 x1x12" _
Four parts of table are siretcher (A), A4 x12x72" TeAY e 5 - - ﬂa .
benchtops (B), and table (C). Bench and — =2 A ‘\ A Tk
table legs hinge 1o tabletop. B | [rurnBuTTON || 112x23m ||
1| SR | -t |}
CUTTING DIAGRAMS T e LT
: o - RE ™ J.-"'J'I
4xB' EXTERIOR-GRADE A IA2n 10> L 1x4 NOTCHED
PLYWOOD 3/4" THICK . @ ® || UNFOLDED || sTReTcHER .
34 x 1:1/2 % 70— 5.5/8" POSITION el e
223 KLtk 4
WASTE rABLETOP * ot |
35.3/4 x 72" Al ¥ 2
3" BUTT HINGE +1"TL Tl -
BENCHTOP B L %
12x72" k5
! : \: IJ o
i 1
Fjjgﬁ;aEHcH | &8 T
LEG TABLE { . p
= & 15-1/8 x #gﬂeam - £
AL L e AEA) 35—
TURNBUTTOMN

WASTE BENCHTOP |
: 12x72"

1/4 x 3/4"
HINGE
RABBET

TURNBUTTON

buttonz which hold the legs in tow 1% 2 x 814"

and the metal onea which anchor the
leg braces. Lift one leg, back off the
wingnuts, swing open the twin bench
legs and insert the stretcher part 13/16 x 3-9/16"
way in its slot. Then lift the opposite NOTCH

leg, swing out the bench legs, raise
both side braces, shove the notched
stretcher in place and pull up on it
to lock it. Turn the table right side
up, open the notched rails on the un-
derside of the benchtops and fit them
into the notches in the legs. Your
table is ready to have a picnic.

3/4x 11/4"

L -

ROUTER OR =
SAW KERFS [~
4-1/2" APART

Two sheets of plywood

It takes two 4x8-ft. sheets of ply-
wood (with some waste) for the legs,
table and benchtops, and 1x2, 1x3,
1x4 and 2x4 lumber for the reat.
You'll need 20 3-in. plain butt hinges,

four wingnuts and bolts, gix metal —1—

turnbuttons and about six dozen 14- e | T™WO 3"

in. No. B flathead screws, along with | BUTTS

some water-resistant glue. A couple 16-1/2" !

coats of a marine-type spar varnish i)

inside and out give good protection 8" RAD l Ea

for the plywood table and benchtops. Ff' L

We used Zip-Guard by Star Bronze = = 5

Co., Box 568, Alliance, Ohio 44601. WY XTEROR. . e 1B R e 151/4 s

Two coats of acrylic latex house paint
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Clean lines and efficient construction
make this table both practical and

versatile. Its spacious 5% -ft.-long top
folds down to 7-in. width for storage.

'ELEGANT FOLD-UP TABLE

1x6 5$LID STOCK

/

LEG CATCH

MAGNETIC CATCH -

/8"
t

. 1
LEG (INSIDE VIEW) g
34 % 29-1/Bx 30 1/8"
3-1/2" SIDE PANEL PLYWQOD HABDWOOD - T
T {”E'af'* ' COVER PLUGS 3-';"
o [ A NI g b T
) 13" et r ]| *
| 374 6" THROW BOLT PIANO.HINGE ] |
" wn*stacaun : 8" i it
;: | Y
i 311:59 BANDING b |
® f .‘ || (-
\ TENSIONING ?._i_ -® @ |
L] " |
R _?_ —— LEG UNDERNEATH 1-1/4 DIA; | ‘ I‘
i el el i)
e "‘3."’#“ I |.I
} | | | ill
/ | I,‘ |
OVERHEAD VIEW et
.l'llr Il | | i)
3/4" PLYWOOD PANEL ' / | | £
C ! | | |
| | "
SIDE VIEW || | il
27-1/2" |; I|
cill L
|
1:1/4" SCREWS o 5.1/2" 1~
COUNTERSUNE,

]

—fzrh—

will keep the legs in good condition.

You'll need a saber saw to cut the
legs, but it's worth the small extra
charge to have the lumberyard saw
vour plywood into the nine individual
pieces required. This way, there
won't be much cutting to be done and
o handsaw will handle what's left.
Kerfing of the table and benchtops
adds to the looks, but is optional. The
kerfs are easy to cut if you have a
router or portable circular saw,

It's important that the leg hinges
at the top fit lush in their rabbets 20
the side braces will pass over the bar-
rels when moved up or down., Note
too that the end-view drawing shows
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LEGS FOLD DOWMN

_PAMNEL SWINGS OPEN

FURNITURE PIN

a %y-in.-8q. block added to the tops
of the bench legs to bear against the
underside of the benchtops.

The second table

The fold-down table above is light
enough to carry to a deck or wvard
and elegant enough to use inside, too.
It doesn't look like a plywood table
(even though the panels are) be-
cause the edges are banded with #4-
in, solid stock. You can use any
hardwood from mahogany (which we
used to get a rich, dark tone) to a
light birch. You'll need a sharp blade
{carbide tipped is ideal) to cut the
panels without damaging the edges.

{12 REQD.) \

HARDWOOD COVER PLUGS

Assemble the center frame first.
For good, tight construction, cut a
14 % #4-in. rabbet along the edges of
the vertical center boards and lock
in the horizontal members with glue
and serews. Contrasting wood plugs
are inserted into the countersunk
holes. Let them extend Y in. to as-
sure a smooth, flush finish when you
do the sanding., We used teak oil for
a lustrous finish. It's made by Watco
and is available from Wooderaft Sup-
ply Corp., 3183 Montvale Ave., Wo-
burn, Mass, 01801, Whichever table
vou build, it will be there when yvou
need it and fold out of the way when
you don't. * ok ok

Wi



Warning: The Surgeon General Has Determined
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Agarette smoking Is Dangerous to Your Health,
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There’s plenty new in CB gear

by Ivan Berger
ELECTRONICS EDITOR

Digital channel displays—easior

to read, especially while you're
driving—are coming from Motorola
(above, left) as well as Boman/
Astrosonix, Sharp, Hy-Gain, Royce,
Robyn, Cobra, E.F. Jehnson, SBE
and others. For even easier
channel identification, digital
readouts are baing built into the
microphones of soma modeals from
SBE (above, right) and Hy-Gain;
sets from Radio Shack and Royce
have nondigital channel dials on
their mikes. Digital keyboards

will probably come in when extra
channels do; this prototype from
SBE (right) lets you key your way
directly from channel to channel.

“Camel” mount from afs/Kriket
(balow) holds CB set and mike,
has bullt-in speaker, lifts off
quickly for storage in trunk.

104 POPULAR MECHANICS

t first glance, this year's CB sets
look like last year's—except for
those with digital readouts, and they
look a lot like one another. But be-
hind the uniform facades are many
interesting, useful novelties,
Some of these are internal: Royee's
“wireless" modular construction, for

instance, with ecircuit boards that
plug into a bigger, “mother" board,
eliminating hand soldering, hand
wiring—and human error. Integrated
circuit chips are coming, too; look
for a lot of them next year, when
the F'CC finally opens new channels

{(Pleage lurn lo page 149)

The Ideal way to show what
channel a mobile set's tuned
to would be a digital

display on top of the dash,
right in the driver's line

of vision. Wall, hare it
is—not on a CB set, but on
a scannaer, a prototype

from Boman/ Astrosonix.




State Farm agent, Don Roberis.

The W. C. “Butch’ Cauthen family of
. Birmingham, Alabama: '‘We never have any
doubt about who we're insured by. We always
know we're with State Farm, and we know their
reputation.

“We don’t have to worry about which agent
is supposed to do what, or where to go for
service. Don Robertsdoes it all. He handles our
life, health, homeowners and car. And if we
have a question or a claim, we just call him.
One agent and one phone number. It makes
things easy..."

There's a State Farm agent like Don Roberts
in your neighborhood. For his
% number, check your Yellow Pages.

GRS Like a good neighbor,
. State Farm is there.

STATE FARM INSURANCE COMPANIES
Home Offices: Bioomington, illinois B1701.

STATE FARM




“This year, lots of folks are produce uniform, high-level

takin’ to the road for trips modulation, maximum

and adventures of all - rmll-nuhmm:al_ll B
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LIGHTNING WARNING
{Continued from page 52)

ing onlookers something to talk about
for the rest of their lives.

As for the old notion that lightning
never strikes twice in the same place,
you need only to look at such promi-
nent structures as New York's Empire
State Building, which gets struck an
average of 30 times each year. The
average risk in the United States (as
calculated by insurance companies)

 is one strike every 100 years.

WL . N

Globally considered, lightning is
continuous. At any given moment,
about 100 lightning bolts streak down
toward the earth in a constant “rain
of electricity.” Some 44,000 thunder-
storms occur on our planet each day
with a total of 8 million lightning
flashes. Of course, the number of

storms in any given place depends

on the local climate.
In some areas of Oregon and
northern California, for

thunderstorms are so rare that when |

one occurred during World War II,
the local population thought it was a

Japanese bombing attack. By con- |

trast, parts of the Southeast—espe-

cially Florida and Georgia—suffer =

more than 100 storms a year (see
map on page 52), and the weather
bureau of Kampala, Uganda, reported
243 days of thunder in 1975.

Preventive measures

High-risk regions have a special
interest in the latest wrinkle of light-
ning research—practical prevention.
Hoping to reduce the number of for-
est fires kindled by lightning, Dr.
Heinz W. Kasemir of the National
Oceanic and Atmospheric Adminis-
tration developed “chaff seeding” as
a preventive measure. Planes flying
over thunderclouds drop millions of
four-inch, hair-thin, aluminum-coated
nylon fibers. Each fiber attracts a
positive charge at one end and a

(Please turn fo page 108)

A method of seeding thunderclouds with
millions of aluminum-coated fibars was

developed by physicist Heinz Kasemir.
Fibars neutralize alactric charge in cloud.

example, =

| GIANT FREE
CATALOG!

LY

™

" electronic calculalor even has aulomatic

WORLD'S SMALLEST
5 RECHARGEABLE
ofe,” CALCULATOR:19.95!

Soes Everything Big Snes Do

Small but mighty! B-digit, 4-function
% key ... for only $79.95. Take it any-

where, Carry it in your pocket or purse — it's 25 the size of a pack of cigarettes.
This 3% -ounce dynamo features floating decimal, constant key, lead zero depres-
sion, clear entry, more! At Edmund's low price, the unit comes with a Ni-Cad
rechargeable battery pack that can plug into any AC outlet. No need for special
recharging adapters. Calculator overall is just 2 x 3% x ¥," with plenty of room
for most fingers. Another Edmund first with advanced technology.

STOCK NO. 1945H ........ Only 319-05 ppd.

MEW,. 172 Pages.
Crwer 4,500 Un-
usual Bargains
for Hobbyists.
Schools. Industry.

g — JUST CHECK

COUPON!
EDMUND
SCIENTIFIC CO.
300 EDSCORP BUILDING
Barrington, N. ). 08007
(609) 547-3488

America’s Greates!
Science « Optics » Hobby Mar!

] SEND FREE L
1T2PAGE CATALOG "W ™

[] Charge my BankAmericard

I_] Charge my Master Charge

Interbank Mo,
Card No.
Expiration Date,

30-DAY MONEY-BACK GUAR-

ANTEE. You must be satis-
fied or return any purchase
in 30 days for full refund,

City.

COMPLETE AND MAIL COUPON NOW

EDMUND SCIENTIFIC CO, 300 Edscorp Bidg., Barrington, N. |. 0BOOT

r -

T —— — —— — — — — N — —
HELPING TO DEVELOP AMERICA'S TECHNOLOGY FOR OVER 30 YEARS.

send me: |
—ELECTRONIC CALCULATOR{S) 1
@ $19.95 ea. (Mo, 1945H) $ l
Service and handling charge $— $1.00
Enclosed is I
[ieheck, [mao. in i al § I
Signature I
Hame
Flease print I
Address ‘
State—__Zip
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LIGHTNING WARNING
(Continued from page 107)

negative charge at the other, thereby

™ neutralizing the overall charge of the
Ral r%x - cloud. Reportedly, this reduces the
~ L F number of lightning strikes by as

much as 75 percent.

“ Shlms better . Rockets trigger strikes

The same technique has been used
be It Ie ns betlte to protect rockets in the launch stage
cause C a ': of their flight. By propelling their own
g ground potential into a charged cloud,
rockets can actually trigger a light-
ning strike. Dr. Kasemir has used
this effect itself for protective pur-
poses. In an experiment near Socorro,
N.M., he fired small rockets into
clouds, drawing lightning from them.
Prasumably, this method could be
used to "neutralize” the sky before
launching a major space vehicle.

A less dramatic approach to light-
ning prevention is taken by Lightning
Elimination Associates of Downeay,
Calif., a company specializing in
protecting broadcast towers, power
transmission lines, refineries and
other wvulnerable industrial installa-
tions. They build tall towers with
multiple-point  discharge  arrays,
which work like a lightning rod in
reverse: Rather than draw the light-
ning, they dissipate electric charges
in nearby clouds.

While we usually think of lightning
as a destructive element, we shouldn’t
forget that we may owe our existence
to a lightning bolt. It probably was
a stroke of lightning back in the
young days of our planet that melded
simple chemical elements into the
complex amino-acid molecules that
form the basis of all life. Se, in a
sense, lightning is the common an-
cestor of us all. * k&

“Rally” is as easy to use as self-

polishing waxes. But “Rally” cleans
off road film and dull paint as it puts
down brilliant wax protection. Get a
cleaner, better shine that stands up
to weather and washing. Get “'Rally"".

Graphic computer readout permits analy-
New easy-to-use lube sis of electrical shifts in the atmosphere.

POPULAR MECHANICS



Wrrite for this free

ooklet on remodeling.

Even the priceisright.

We want you to have this booklet.
- The Honteowner's Guide to
Successful Remodeling is not a
book written just to sell our
products. It's a book written speci-
fically to help you. You'll find it to
be an invaluable tool. It will help
yvou learn about home remodeling
so you'll be better able to choose
quality products for vour home
improvement projects.

And that will be better for both
of us.

Written by an acknowledged expert.

The Homeowner’s Guide to
Successful Remodeling (with tips
on roofing and siding) is a 26-page
booklet prepared by A. M. Watkins.

Mr. Watkins is an engineer,
consumer building consultant and
author of such bestsellers as—The
Homeowner's Survival Kit, and The
Complete Book of Home Remodel-
ing, Improvement and Repair.

- And what Mr. Watkins has
learned in his 25 years in the busi-
ness he's capsulized in 26 pages of
this booklet. Here are some of the
categories covered:

1. Should you remodel or move?
2. How much do improvements
increase the value of your home?
3. Eight fundamental tips for effi-
ciency and economy.

4. What makes a good plan?

5. When should an architect be
used?

6. How to conserve energy and cut
future energy bills.

7. A new exterior for your home
with prefinished wall siding.

8. How to buy a new roof,

9. Kitchen and bathroom
remodeling.

10. Adding a new room,

11. Dealing with home improvement
contractors,

12, How to finance home improve-
ments.

Everything is covered in down-
to-earth non-technical language
with the essential goal being to
improve your home.

- P ]
_i.-"'fl't,‘--:'i-‘;;:.b‘"
e
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Should you be remodeling or
moving?

This is the first question you
should ask yourself before you start
tearing down walls or ripping out
ceilings. As Mr. Watkins explains it,
yvour present home may have serious
defects that make the kind of
remodeling you're thinking of
unfeasible. Yet in today's housing
market, remodeling may be a more
economically sound move than
moving.

Beware of overimproving your
house.

One of the biggest mistakes you
can make is putting more money
into your house than you'll ever get
out. For example, a $15,000 kitchen
is really inappropriate for a $30,000
house. And here's something you
might not know—a backyard swim-
ming pool could be the chanciest
investment of all. But if you're
thinking of putting in air condition-
ing you're thinking right. Air con-
ditioning almost always returns
top-dollar value,

What are the latest bullding
materials?

If you're thinking about redoing
the outside of your house in, say,
quaint cedar shakes or Early
American “clapboard”, what's the
best wood to buy? Well according to
Mr. Watkins, wood shouldn't be
used at all. There are vinyl sidings
that not only look better than wood,
but are better. Vinyl siding never
needs painting. It won't show
scratches. And termites hate it.

Where's the best place to get
the money for remodeling?

Maybe it's not the bank, Maybe
you belong to a credit union that
makes home improvement loans for
its members. Or maybe you can get
your loan financed against vour
passbook savings (this is the cheap-
est of all),

Or you might refinance vour
mortgage at the same interest rate
as before and pay the higher current
rate only on the remodeling money.

There's more to remodeling
than meets the eye.

Obviously there's a lot to know
about home remodeling. But we
have the answers. And they're all in '
our free booklet. Send for it today,

| GAF Corporation, Dept. PM-86 i
I 140 West 51 5t., New York, N.Y. 10020 I

|
I O Please send me vour free booklet
| on home remodeling. (TH)

|

| NAME
I ADDRESS
I ciTy

I STATE

FALY

I | would also like additional informa-
I tion on

I O GAF roofing (TD, TE)
| O GAF siding (TG, TF)

H

r-—
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Don’t you wait for septic

tank or cesspool trouble

to start. Use Rid-X"now. 50¢
worth once a month can save

you hundreds of dollars.

% The Bodens are real people.Their cesspool really needed
work. This picture was taken as it was being done, The
job really cost $550.

It eould happen lo you! For years the Bodens were
like most home owners. Their sewage system worked
fine, so they ignored it. Meanwhile, trouble buill up
% underneath their feet unfil one day, it surfaced. They
¥ learned the hard way—when you see seplic tank o
cesspoal trouble, it may be too lale.

That's why you should start using Rid-X now, before
trovble starts. Today's modern detergents, bleache
and lyes can destroy the active bacteria your sewage
system needs lo work efficiently. Rid-X is a beneficial
bacteria odditive made to help reactivate that essential
bacteria action; to help liquefy woste matter, oils uncL
s fats. Rid-X warks to keep septic tonks and cesspools
e trouble-free.

Don't confuse Rid-X with liquid and caustic proeducts
made to simply unclog drains. Rid-X is specially made
lo work inside septic tanks and cesspools. Just 50¢
A worth, flushed down the toilet bowl once a month, can
4 save you hundreds of dollars! Buy Rid-X teday, at you
| hardware or foed store.

SPECIAL COUPON OFFER.

Gat o discoun! coupon worlh 50f fowards
your purchase of Rid-X (it's like gelting
the first monih's supply free)—plui a
free 14-poge booklel on seplic tank-
ceupoal mointenonce. Send name and
address to Rid-X, P.O, Box 225, White
Plaing, N.Y. 10606,

\L [ :u_r =

HINTS

FROM READERS i

Scriber from ballpoint

Smooth dome-shaped upholstery nails
make perfect little glidea for the
bottoms of trinket chests. If long,

You can make a handy pocket seriber
from a retractable ballpoint pen by

cutting *a in. off the ball end,
washing out the ink residue and
drilling the tip to receive a 1-in.
length of 0.040-in. hardened music
wire ground to a needle point. Wire
is soldered to tip, tip replaced in car-
tridge and cartridge returned to pen.
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cut nail a bit and file a new point.

A better brush keeper

A tall tennis-ball can with ita plastic
cover makes a dandy overnight brush
keeper. Slit the cover with an X to
fit over the brush handle, and drill
the handle for a crosswire. The wire
holds the brush off the bottom of
the can; the cover prevents evapo-
ration of turps.—Robert Brightman

When you want to check the thick-
ness of a washer-like part and lack
a micrometer, use yvour thicknesa
gauge,

Just clamp the part between two
flat-ground pieces of metal and insert
the blades until a set combination
will slide snugly between the two sur-
faces, Totaling the individual blades
will give the thickness of the part.

—Walter E. Burton



Stanley drives screws easier,
faster. Free plans prove It.

Is a screwdriver just a screwdriver?
The moment you use a Stanley
screwdriver — and you'll use one
often while building this beautiful
Window Greenhouse — you'll feel
the difference, the quality.

There's quality in those Stanley
handles. They're designed to give
you more effortless dnving power,
help do the job easier. The big
grip handle on the Stanley
Handyman™ screwdriver,
shown here, puts

extra thrust into your

palm. (Note the handy
hole for pegboard hanging.)

There's quality in those steel

blades. Bars are more firmly

anchored. Tips are ground to size

o keep them from slipping in the

screw slot,

e

acrylic-and-wood Window Green-
house. (You can enjoy it, by the way,
without ever removing a double-hung
window.)

To order the plans set, send name
and address and 25¢ to cover post-
age to Stanley Tools, Dept. MW,
New Britain, Conn. 06050

You'll find all kinds of
good, strong, Stanley
screwdnvers, for all kinds
of different screw sizes and
types, wherever .
better tools are sold.
Try them out when
making this

XS helps
you do things
right.




CB PORTABLES

{Confinyed from page 87)

ANT

Accessory jacks on this Lafayette Dyna-
Com take external antennas, earphone,
external speaker, external mike. Switch
allows public-addrass use, exitra spaaker.

do more gophisticated models like the
PocketCom,

The toy units can often be primi-
tive: The Archer shown, for example,
has no volume control, no sgquelch to
keep the receiver quiet when it's not
picking up a signal, and it only trans-
mits on one channel. It receives all 23
channels, though it's not selective
enough to tell one CB channel from
another. Toys like this aren't sensi-
tive enough to pick up many signals,
either,

Not all 100-milliwatt sets are toys,
though. The PocketCom was quite a
bit more selective than the toyv sets,
and had a squelch control to cut out
noise and weak saignals, Its tiny
speaker didn't put out as much vol-
ume as the toy, but it did have a
volume control, as well as such deluxe
extra touches as a battery-test light
and sockets for extra cryatals to al-
low operation on a second channel
{the set comes with cryvatals for
Channel 14). Out in the country,
where there's veryv little on the CB
air, 100 mw of power carried about
200 feet,

But a 100-mw set can carry even
farther, if it's teamed up with a full-
power set at the other end. Big sets
have sensitive enough receivers to
pick up a little set's little signals, and
their own signals naturally are easier
to pick up at a distance.

But there's a legal restriction to
beware of: Unlicensed sets can't
legally communicate with licensed
ones. If you have a license now, it will
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cover any sets you have, including
100-mw ones. But if yvou only have a
100-mw set and plan to communicate
with larger sets, get a license.

With bigger sets, you can get big-
ger power, of course—1 watt (10
times the power of unlicensed sets),
1.5 watts, 8 watts, or the legal maxi-
mum of 5 watts, Don't expect quite
as much range from a hand-held as
you'd get from a mobile or base sta-
tion of the same number of watts.
For one thing, though mobile and
base sets are now rated according to
how many watts of output they de-
liver, hand-helds are rated according
to the number of watts of power
input to their final stages; so a “b-
watt" walkie-talkie is equivalent to
a “4-watt” base or mobile.

Walkie-talkies are also limited by
their antennas. Nobody's going to
carry around a 10-inch walkie-talkie
with a 10B-inch whip antenna, so
hand-helds have shorter antennas—
compact, but less efficient. Telescop-
ing whips of about 4 feet in length
are common, as are base-loaded whips
about 16 inches long, and “rubber
ducks" of about 8 inches.

But you can get around this limita-
tion, with many hand-helds, by plug-
ging in a better antenna, The Handic
and Zodiac sets shown both use the
standard PL-259 plug as their an-
tenna connection, though this doesn't
allow their antennas to telescope,
Other sets have separate jacks for

LI

OFF VvOLUME

SQUELCH

Visual “oM" indicator on this Realistic
sel can help to prevent battery waste,

external antennas, which require
adapters to fit most standard CB
antennas. (If you ean't find an adapt-
er, Lafayette's No. 99F46054 (fits
miniature phone-plug inputs, and
Radio Shack's No, 278-208 fits RCA
or auto-radio-antenna-type “Motor-
ola" jacks.)

Switching antennas

Antenna input jacks are especially
useful if you're trying to operate a
walkie-talkie in vour car. The car's
gteel skin cuts down your signal, and
opening a four-foot whip inside the
car would be awkward. But a magnet-
mount antenna on the roof and a
cable snaked down to yvour walkie-
talkie solves both problems handily.

About the most important feature
to seek in a walkie-talkie is a positive
indication that the set is off. Other-
wise, vour batteries will drain to
nothing before you know it. At the
very least vou want a switch that
roes off with a zolid “click.” If there's
a visual indicator, so much the better.
Battery life can also be extended, on
full-power sets, by switches that re-
duce the transmitter power. But don't
expect too much more life from that
—most sets are in a receive mode far
more often than they transmit, so
the battery-saver switch won't be
doing anything most of the time.
Battery-check meters are also handy,
especially if they measure output
modulation, too.

If you'll use your set a lot, re-
chargeable nickel-cadmium batteries
will save you a small fortune. But if
you use your set infrequently, you
may spend more time recharging the
set than you do running it. In that
case, look for one which can operate
while recharging—not all sets can,

Adding new crystals

The number of channels is impor-
tant, too. The most expensive sets
cover all 28 CB channels, but most
hand-helds cover only about 3 to 12
of them. The partial-<channel sets
usually come with just one set of
erystals, to get you started. Once you
decide what other channels vou want
to cover, you must buy your own
crystals for them (usually about 35
per receive/transmit pair), and in-
gtall them. Installation doesn’'t re-
quire any technical knowledge you
can't get from the instruction book,
but yvou will need nimble fingers,

Microphone input jacks, another
common feature, let vou talk with the
get clipped to vour belt or lyving on
vour car seat. But unless there are
connections for a microphone with a
push-to-talk switch (as on the Handie
or Zodiac sets), you'll still need two
hands, one for the mike and one for
the set's transmit switch. L



RICHARD PETTY SAYS:

“If you really want to learn
how to repair cars...

checkout NRI
home training?”

“NRI provides the most up-to-date
complete course in Auto Mechanics

I've ever seen.”

“My dad made auto mechanies out of us long before he'd
let us enter a race, so I learned early the importance of

Richard Petty,
Amaerica’s winningest
stock ear driveor,

a good mechanic . .. and the opportunities that are out z '

there for men with the right training. That's why I'm _GODFI ]Ubﬁ a_r_e ﬂ‘\fﬂllﬂblﬂ now
sure glad to see home training like the two NRI courses in Air and|t|nn|ng_ Learn at
come along. With NRI training behind you, when you .

open that hood, hands-on experience is going to come hOmE ﬂnd Et Yﬂrk IﬂStltUtE‘.

fast, and come right. It's a lot of training for a very few
dollars."”

Get Into Auto Servicing Quickly.

"Take NRI's Tune-Up Course and you're on your way. It's

a basic repair course to make you an auto tune-up spe-

cialist. From headlight to taillight, vou'll learn all you need

to know, quickly, with hands-on experience. Tune-Up home

training includes eight important service items . . . includ-

illl‘lg]a Dwell Tachometer, Volt-Amp Tester, and Tune-Up
ool Kit.,"

NRI's Air Conditioning,
Refrigeration and Heating
Courses Lead to Real

What's the best way to break into the booming field J
of air conditioning ? Hold onte vour present job and
enroll in NRI's home training program—a compre-
hensive eareer course designed with the technieal
assistance of the York Division of the Borg-Warner
Corporation,

You learn at your own speed, in your spare time,

Become a Professional Mechanic on such advanced training deviees as the NRI Cir- I

“NRI's complete Master Automotive Technician Course cuit Demonstrator; NRI Control Simulator; tubing

S B tial tralnine and disgnostic sauin- and joint-making demonstrators; and a window air
EAVES O St CABENELA ” K &1 a p conditioner working unit for troubleshooting
ment you need to be a real pro. In addition to NRI's I experiments,

unigue personal services and ‘bite-size’ texts, you get

Graduates of the NRI Master Course can then

ten pieces of auto service equipment, including a dwell take optional resident train-
tachometer, AC power timing light, complete set of tools, ing at the world-famous York BNE
a volt-amp tester, a solid-state ignition-analyvzer scope, In:alimh-. I]p:'e yvou will re-
and assorted gauges. You pay nothing extra for the pro- ceive practical experience
feasional tools and equipment, and they’re yours to keep.” i_‘f-ltlh'd 11 months of on-the-
Joby WOk,
Train with the leaders— L S e e g
NRI and McGraw-Hill Get Tull details on this unique
career opportunity. Find out

“I'm a great believer in being number one. That's why I

look to the leaders. No other school has NRI's experience Why more than a million stu-

dents have come to NRI for

in home training...or McGraw-Hill's background in training.
m]‘:ti“tliliﬂgh‘!ducfuﬁﬂ;- Mll-l[ﬂ tj'e d_c:uﬁr]ll and l:jhe.:]; :ﬂt All lu_lhlnnrandhma'.rug:nult
Bk ey have offer. Hundre o ousands of stu- H'H m#Euﬂls :;rjr i1 e optiona
deﬂtﬁ hﬂ.\"E trained at home the NR[ way, and you ¢an too, lJ " :?ﬁ* Hil Caniiruing Eclucation Caniar :::.; d.?-.'l:r!u II:I:;:‘E|"l ;tg nf:; :u‘:::
- Ny '-a:c"s.r-_Av_:'_»e charges as art o ur
NO SALESMAN WILL CALL. AN swalipee V1 I
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“] believe this to be

an unusual, if not
incredible, story. It
is true, and | will
be happy to swear
to it under oath.”

H. D. Pruett
Houston, Texas

ké/n 1965 | purchased a new
car in Houston, Texas. It has
now been driven
miles. Yesterday, | had the left
front wheel off and you can
imagine my sa:gorise when |
saw VISE-GRIP® pliers grip-
ping twa pieces of sheet metal.
Those pliers were used at the
factory to assemble the fender
and other metal parts before the
bolts were put in. After nine
years of mud, slush, and this
Gulf Coast atmosphere, and
over aone hundred thousand
miles of travel, those good old
#10 VISE-GRIP pliers were as
good as new . ..%?

You don't find quality and

durability like this in any
other brand of locking pliers.

Get several VISE-GRIP

locking pliers for the work-
shop, car, boat, garage,

kitchen. Available at lead-
ing hardware, auto, discount
and department stores.

VISE-GRIP

VISE-GRIP is a frademark of Petersen Mrg. Go., Inc
Dawite, Nebraska B8341
Cogyright 1978, Patersan Mig. Co , ing
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'TT COMPACT OUTBOARDS

{Continuad from page 55)

ments. The large 90° V6 motors of
200 and 175 hp are reported to offer
subatantial fuel economy at midrange
rpm, using cross-flow, pulse-tuned
charging, dual overlapped porting,
dual tuned exhaust, and three dual
carbs and dual fuel pumps. Firepower
Breakerless C.D. ignition is used.
Additional refinements include me-
chanical power-assisted shift,
through-tilt-pin steering and newly
glanted skeg. For the V6 models, six
aluminum and six stainless-steel Tef-
lon (88T) propeller options are
available. The alternator supplies 15
amps,

The new 140 from Evinrude, plus
the 115 and 85 Vds, also incorporate
developments pioneered by the V6as.
The 140 has redesigned midsection
and pear case, with more power de-
veloped by additional megaphone
tuning. More acceleration and low-
end pulling power, plus higher top
apeed, are boasts of the new Evinrude
25, Pick a high-styled 75, like those
used in the Bill Muncey Invitational,
for runabout flash and competition,
or a 70, 55 or 35 for midrange power.

Outboards for sailboats

Johnson and Evinrude, which
match in power categories offered,
also have added features and options
for boatmen who own sailboats and
heavier craft that don't need added
speed but can certainly benefit from
the “power brakes” of strong reverse
torque. Like Chrysler, these have ac-
cesgory top-mount controls and long
shafts for the sailor who must lean
over his transom to reach down and
start the engine or adjust the throttle,
The OMC 15 and 9.9 claim up to
three times more reverse thrust than
this year's models. Smaller Johnsons
and Evinrudes of 6 to 35 hp also have
added a cooling water aspray that
draing out of the rear of the engine
as a visual check that the water pump
ia functioning properly.

Volve outhoards are now increas-
ing their part of the clamp-on kicker
market, and this coming vear they
are scheduled to offer horsepowers
of 3.9, 6, improved 9 and 14-hp
models, 20, 456, a unit in the 50 to
60-hp range, and a 70-hp unit, More
developmenta from this famous
Swedish name are also reported in
the works,

And some good "TT outboard news
hasn't yet been even hinted at. A
number of motor manufacturers
make their announcements in late
fall and early spring. Some lesser-
known makes sold by sporting goods,
department and mail-order stores
give away their responsible parent-

hood by their distinetive shapes and
styling, A motor with an unknown
name may have a well-known maker
behind it. Which to choose? Most of
today's models are no longer knuckle-
busters. I'd pick one from a well-
established dependable dealer with a
reputation for top service. * J

Where XS equals
‘extra special’

Around the racing circuits you'll
see them, these sleek machines
with Marc 402X5, 650-X, 1750XS
T-3, or sometimes only the build-
er's name on the side. That “X5"
means a labeled horsepower of
175 is actually “in excess" of pos-
sibly 250 hp. Manufacturers use
these exotic racing rigs to test
specs that will assura dependabil-
ity of smaller production motors,

e e s

Limited edition 2.4-liter mill can
exceed 125 mph on tunnel hulls.

For special orders only, this 2.4
SR has same displacement as 200.

Black Max's prototype, Merc T-

Twister 1750XS sat world records.
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YOU WIN, YOUR
DEALER WINS
Every prize won by a
member of the public
will be matched with
a similar prize to the
dealer who gave out
the application form.
N A total of 30 cars
=== and 10,000 albums
. | worth $300,000 must
be won!

Go Get’em! Atyour 5\ s b5t dealers’




Why? Because MASTER SHOP
GUIDE lays out everything you
need to know, graphically and
ready-to-use.

What? All about nails, screws,
bolts, wall fasteners, drills, abra-
sives, lumber, plywood. gypsum,
adhesives, paneling, shop math,
stair construction, masonry, wood
finishing, plumbing, pipe fittings,
electrical work, gutters, concrete,
remodeling measurements plus a
built-in ruler, protractor, 45" tri-
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> of the most important
tools you’ll ever buy.
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- angle and compass. You'll use it in

every job you tackle.

How? Twelve hang-up, stand up
boards. 24 surfaces of laminated-
to-last wipe-clean plastic. 56
charts. The fundamental work-
shop reference tool.

Who? Chances are, your “shop-
wise” neighbor already has one.
Nearly two hundred thousand sets
have already been purchased by
Popular Mechanics readers and
shop enthusiasts.

T I

When? Rightaway!Youcanget
your set in a few days by mailing
this coupon along with your check

or money order for $4.95 4 50¢
for postage and handling.

PM Master Shop Guide, Dept. -5,
Box 1014
New York, N.Y, 10019

Please send me ___ set(s) of Popular Mechanics
MASTER SHOP GUIDE., $495 + 50¢ [or

B‘DIHF and handling. Make checks payable to
opular Mechanics,

Name

Address

Ciiy
HM Specialties

State Zip
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s | Public Announcement |G
OFFER FOR THE READERS OF THIS PUBLICATION OFFER

A FANTASTIC VALUE IN BRAND NEW NONPRISMATIC

30 MILE POWER BINOCULAR

GENUINE —
OPTICAL CRYSTAL
LENSES

i,

THIS BINOCULAR HAS
GENUINE EUROPEAN GROUND
CRYSTAL LENSES.

DON'T CONFUSE WITH MODELS
HAVING CHEAP ORIENTAL
PLASTIC LENSES!

T

PUTS YOU WHERE THE
ACTION 15!
JUST TERRIFIC FOR:

BASEBALL, SOCCER, FOOTBALL
POLICE & SECRET SURVEILLAMNCE
BIRD WATCHING, NATURE STUDY
HORSE, AUTO & BOAT RACING
HUNTING, CAMPING, FISHING
THEATRE & TELEVISION

* " 8 "8

EXCLUSIVE! . . . Direct from an Internationally known European Optical Factory: Any reader
of this publication can now obtain these sensational PANORAMIC BINOCULARS for a frac-
tion of the price you would expect to pay. Only $4.98 plus a small shipping charge brings

them to your door. Mew Space-Age design .

. . the creation of an internationally known

European Optical Manufacturer. Please don't confuse this quality instrument with cheap,
brittle imitations—this is a real He-Man's instrument . . . loaded with Long Range Power.
Developed, engineered and proudly manufactured in Europe. The genuine optical crystal
glass lenses have been precision ground by skilled European Optical Technicians. These.
1976 PANORAMIC BINOCULARS are the product of years of experience and optical know-how.

Never before, and perhaps never again will $4.98
buy so much optical value . . . and downright
pleasure! It's easy to understand why! After all,
this new precision Binocular is just great for
baseball, football, soccer, horse, au'o and boat
racing. Also perfect for bird-watching and nature
study, theater, hunting. The knurled focusing
wheel iocks distant views into sharp focus — it
puts you where the action is!

Due to its powerful lenses, it's ideal for checking
far-away happenings. Travelers use them for
breathtaking panoramas. PANORAMIC BINOCULARS
go where you go. They're light and rugged and
can be conveniently stored away in pocket or
purse. They even come with their own carrying
strap for extra convenience. Four unbreakable
Lens Covers are included—to protect these pre-
cision lénses from dust and dirt. The first time
;w use them you're sure to agree: PANORAMIC
INOCULARS sure do conguer space!

UNBELIEVABLE 5 YEAR GUARANTEE
Yes! We're so sure of the guality and workman-
ship of these PANORAMIC BINOCULARS that we
are offering an unprecedented 5 YEAR GUARANTEE.
If they should fail to operate satisfactorily be-

cause of any manufactering defect within 5 years
of purchase date, they will be repaired or re-
placed free of charge for parts or labor and will
be returned to you postpaid!

TO GET YOURS PLEASE FOLLOW
THESE CONDITIONS:

(1} Bo mare than 2 Binoculars 1o a customer,
{2} Mone shipped outside U.S.A, or Canada.

{3} No C.0.0. or phone orders.

{4} None sold to dealers.

(5} Send 54.98 plus 75¢ for shipping & handling.
{6} Allow approximately 2 weeks for delivery.

MOTICE: Inspection and 30 DAY FREE TRIAL per-
mitted. If you are not 100% satisfied, return
within 30 days for your money back at once—no
questions asked! Due to the limited supply, this
offer is for a short time only. To aveid disappoint-
ment rush coupon today. Orders received too late
will be returned promptly. This offer is not avail-
able from stores or any other source, Order direct
from the importers!

Foster-Trent=
WS BOSTON POST ROAD, DEPT. 522-TA, LARCHMONT, W.¥ 10538

G/IVENTOALLREADERS

FORONLY

9 SUPER FEATURES

(1) Genuvine Optical Crysial Lenses
2

Instant Eye-Widih Control
(3) Omne Finger Focusing Gear
4
5
&
r
a
I

Heavy Duty High Impaci Bady

Space Age Design

FREE Shauldar Strap

FREE S¢t of 4 Lons Covers

Long Ronge Model

Deluxe Morocca Groin ippered
Carrying Case Available

£ 1976 by Foster-Trent Ine.

o —————
|

Foster-Trent
Dept. 522-TA |
| 2345 Boston Pest Ra., Larchmont, N.¥. 10538 |
| Please RUSH PANORAMIC Binoculars checked. |
I must be completely satisfied or | may
Ir&turn within 30 days for my money back, |
| 1 PANORAMIC Binoculars $4.98 plus '.'5¢l
shipping & handling.
I ™wo (Limit) for only $9.00 plus ?5¢I
shipping & handling.
:b‘;’ﬂh Irwn Binoculars to a customer at this |
price.
1 Fine guality padded Morocco-Grain zipper I
| Carrying Case for only $1.00 each
= ONE SUPER DE LUXE Model (Very Limited |
:"':ﬁ{m only $5.98 plus 75¢ postage & I
andling.
] TWO (Limit) SUPER DE LUXE Binoculars
|
I for only $11.00 plus 75¢ postage &
| handling.
I|’.'I DE 'hLlllE Carrying Case for only if.ﬂﬂl
Eac

l (M. Y, Stale resudvi:1:;pllelis-le add appropriate l
I Print Name I
|

I Address &
2
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ball roll-on. It s man-sized head covers
you quickly and completely.

Mennen Brake® deodorant isn'ta puny,

CLOAK-AND-DAGGER RADIO (Contnuod from page 75)

loeations of transmiszsions filling our
airwaves, For instance, the familiar
radio broadeast band—>535-1605 kHz
—obviously accommodates many,
many more stations across the coun-
try than the 17 listed on this chart
in the medium-wave band.

The known CLA radio operations,
only the tip of an iceberg in the
ocean of supersecret transmissions,
include station KKNGO which has
been spotted on shortwave dials at
6.924, 7.470, 10.470, 11.095, 12.111,
13.646, 17.390, 18.2562 and 26.760
MHz. Sources report many of the
CIA signals are in international
code from high-powered transmit-
ters,

The United States is like other
host governments in permitting for-
eign ambassadors in Washington to
radio messages back home from
transmitters in their embassies, For
instance, the Czechoslovakian Em-
bassy transmits to Warsaw on 15.804
MHz. These signals are from low-
power transmitters and are in "CW"”
{ Continuous Wave) as radiomen re-
fer to the international code,

At timea spy-and-number stations
transmit plain-voice broadcasts which
can be heard with careful, patient
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tuning of the right frequenciea, The
“Achtung!"™ broadcasts have been
heard on 3.249 and 5.820 MHz,
Tyrolean music, maybe from France,
has been heard with other spy broad-
casts on 6.426 MHz,

People transmitting clandestine
numbers don't want us to overhear
their signals. Many times they are
not authorized by governments of
countries from which they transmit.
S0 they frequently move around the
radio dial, tryving to stay one jump
ahead of local cops and eaveadrop-
ping shortwave listeners. To find
such stations, keep in touch with
other hobby listeners for informa-
tion, and tune across the whole dial
on a shotwave set, stopping to
listen to anything sounding unusual,

Some equipment you can use

I tuned the signals deseribed here
on a medium-priced shortwave re-
ceiver, Model QR-666 from Trio-
Kenwood Communications, Inc. (116
Enst Alondra, Gardena, Calif. 90248),
which lists at $289. VHF police
signals are tuned easily on a Pana-
gonic Model RF-888, which can be
found in many storea at $99. Pub-
lications listing many of these se-

cretive stations include Confidential
Frequency List by Robert B. Grove,
published by Gilfer Associates, Inc.,
Box 289, Park Ridge, N.J. 07656.
Police Call Directory for your area
is available at a nearby Radio Shack
store.

The International Criminal Police
Organization (Interpol) is a super-
gsecret “cloak” group. From its Paris
headquarters, Interpol exchanges and
routes information on drugs, coun-
terfeiting and smuggling around the
world to interested authorities, Most
known Interpol transmitters are out-
side the United States and operating
at low power levels, But some can be
heard here. Most are CW, but there
was one voice transmitter operating
out of Kinshasa, Zaire, on 6.792 MHz
using the call letters 9TK20. Paris
HQ has been heard on voice trans-
miasions on 10.390 MHz. Lima, Peru,
has been heard on voice on 19130
MHz. Scores on Interpol offices from
Algiers to Copenhagen operate on
three dozen different shortwave
frequencies,

Illegal stations

On the “dagger'” side, you can hear
thousands of illegal underground
atationg tranamitting within the
United States. The latest sophisti-
cated, high-powered, single-sideband
(S8B) transmitters, intended for
other kinds of legal operations, are
used by thoze who get a kick out of
bootlegging frequencies between 27.8
and 27.6 MHz.

Another kind of air cloak-and-
dagger work is carried on by those
who use radio to solve scientifie
mysteries. Amateur “star watchers”
listen around 110 MHz for extrater-
restrial signals from planets and
unseen galaxies,

U.8. military transmitters can be
heard all across the spectrum. The
Strategic Air Command, for instance,
named its flying command center
"Looking Glass,” and can be heard
on 6.762, 9.027 and 14.744 MHz,

On the other hand, the Navy uses
very-high-powered transmitters in
the million-watt range to broadcast
to submarines on the long-wave band
around 20 kHz.

Even the Defense Civil Prepared-
ness Agency is establishing an emer-
geney network for use in national or
natural disastera, You can hear its
programming on WGU-20 at 179 kHz.

Listening to China

Time signals from WWYV in Colo-
rado and CHU in Canada, very fa-
miliar to shortwave listeners, are
hardly c¢landestine. A bigger thrill
comes in tuning station BPV, Shang-
hai, China, BPV is the official Peoples
Republic of China counterpart of



WWYV with transmissions on 9.368
MHz. Unlike WWV which ticks
around-the-clock, BPV is only on the
air for five minutes each hour,
starting at 56 minutes past the hour.

WWYV, by the way, is heard on 2.5,
5, 10, 15, 20 and 256 MHz. CHU is on
3.330 and 7.3356 MHz.

One part of the radio spectrum to
tune during a natural disaster is
what amateur radio operators call
the 20-meter band, 14-14.350 MHz.
While the government's WGU-20
would switch to emergency program-
ming in a superdisaster, hams always
turn out in force on their radio bands
to lend a hand with communications
when a hurricane strikes or an
earthquake hits.

The Guatamalan earthquake dis-
aater on a Wednesday morning last
February brought an immediate re-
aponse from hams. Many collected
themselves into an organized net-
work of stations in North America,
Central America and the Caribhean
on a frequency of 14.3256 MHz short-
ly after dawn. Stations TGILW and
TGIGF in Guatamala, KZ5ZK in the
Canal Zone, W4AD/T12 in Costa
Rica and other Central American
amateurs joined a host of U.S, sta-
tions on the air. They brought the
first comprehensive communications
out of the stricken area.

Spies on ham band

The ham bands sometimes provide
camouflage for spy stations. There
is a radioteletype signal beaming
out of Mainland China on a number
of frequenciea inside the 20-meter
ham band. The station pops up with
very loud signals on ham radio sets
in North America, It begins trans-
missions with a meaningless series
of letters and numbers in CW and
then switches to radioteletype. The

have on your face

Get Afta.

Does shaving burn your tace? And your
after-shave make it feel worse? You need
Mennen Alta® after-shave and skin conditioner
Afto soothes and protects against the dry,
chating eHeacts that sun, wind and 5|‘|¢w:|‘|t_‘5

Don't get burned.

transmitter is high-powered and
jumps around the dial from 14.0-
14.200 MHz. Hams, who like to chat
with friends around the globe, look
for the mysterious Chinese station
as an indicator that the 20-meter
ham band i= open all the way to the
Far East, according to station
WIBTX, Altoona, Pa.

Here are frequencies in the radio
spectrum where international short-
wave radio broadcasts and amateur
radio two-way communications can bae
heard:

International broadcasting to SWLs

120-motar band 2.300-2.500 MHz
80-meater band 3.200-3.400 MHz
TS-meter band 3.8900-4.000 MHz
G0-meter band 4, 750-5.060 MHz
489-mater band 5.850-6.200 MHz

41-meter band
J1-meter band
25-mater band
19-matar band
16-meater band
13-meter band
11-mater band

7.100-7.300 MHz

9.500-9.725 MHz
11.700-11.975 MHz
15.100-15.450 MHz
17.700-17.900 MHz
21.450-21.750 MHz
25.600-26.100 MHz

The World Radio TV Handbook,
published in Denmark, Is a popular

SWL AND HAM-BAND FREQUENCIES

guide to the international broadcasting
stations and their frequencies. It is
available for $10.95 from Gilfer Asso-
ciates, Box 239, Park Ridge, N.J.
076586.

U.5. amateur radio ‘ham" bands

160-meter band 1.8-2.0 MHz
80-meter band 3.5-4.0 MHz
40-meter band 7.0-7.3 MHz

20-meater band
15-meter band
10-meter band
G-meater band
2-meter band
1Va-meter band

14.0-14.350 MHz
21.0-21.450 MHz
28.0-29.7 MHz
50.0-54.0 MHz
144.0-148.0 MHz
220.0-225.0 MHz

70-cm band 420.0-450.0 MHz
UHF 1215.0-1300.0 MHz
UHF 2300.0-2450.0 MHz

Citizens band (CB)
Channels 1 to 23 26.865-27.255 MHz

Meanwhile, neighboring station
WaTEF's aperator tunes the lower
end of the 80-meter ham band around
3.550 MHz for signals from the
Russian fishing fleet on the high
gens, The ship-to-ship voice trans-
missions, usually in Russian, some-
times in Czech, are best heard early
in the morning along the coasts,
according to WBTEF, who finds
signals strongest when the fleet is
closest to shore.

Police and fire calls

Ferreting out secrets of the radio
waves and eavesdropping on the
gnoops is very popular today. Hun-
dreds of thousands, if not millions,
of Americans are listening to police
and fire calls on scanners and other
police radio monitors, Scanners are
receivers pretuned to several police
frequencies, The sets listen to each
preset spot on the police dial in
sequence and stop on one when a sig-
nal appears. Scanners let you listen
to only those frequencies where ra-
dio action will take place in your
town. Silence is all you hear between
police and fire transmissions,

These public-service police bands
are called “"VHF Low" for frequen-
cies of 30-50 MHz; "VHF High" for

(Plaase lurn to page 122}
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CLOAK-AND-DAGGER RADIO

(Continued from page 121)

150-173 MHz; and UHF for 450-512
MHz. VHF and UHF gignals travel
only line-of-sight distances so you
will be able to hear police, fire,
ambulances, foresters, highway
crews, garbage trucks, press crews
and remote radio station broadecast
pickups only 10 to 30 miles away.

That compares with shortwave
transmissions which skip around the
rlobe, beyond line of sight. Short-
wave gsignals bounce between the
ionpsphere in our upper atmosphere
and the Earth itself, hopping from
point-to-point around the world.
VHF and UHF signals do not skip
s0 you must be within line of sight
of the transmitter to get the signals.

Other two-way radio stations
transmitting on the VHF and UHF
public-gervice bands are operated by
businessmen, motion-picture film
crews, oil-pipeline workers, heavy-
construction workers, farmers, home-
fuel deliverymen, water companies,
power linemen, tow trucks, railroad
trains, buses, taxis, shipyards, yacht
clubs, marinas, hospitals, doctors,
Civil Air Patrol airplane searchers,
rescue sgquads, school buses and mo-
bile telephones.

Thare's strength in numbers, including
strength to hear weak and rare radio
stations. For more on when, whera, how
and why io eavesdrop on the radio spec-
trum, writeé to thesea hobby organizations:

Medium waves

International Radie Club of America,
Bex 21482, Sealtle, Wash. 98111, Tracks
the 5000 standard broadcast AM radio
stations in the United States and around
the world.

Mational Radio Club, Box 127, Boonton,
M.J, 07005, Oldest medium-wave-only club.

Shortwave

American SWL Club, 16182 Ballard Lane,
Huntington Beach, Calif. 92649. An all-
wave club with membears interested in re-
caiving signals anywhere on the spectrum.

Amearican Radio Relay League, 225 Main
St., Newington, Conn. 06111. The national
organization of amateur radio operalors
known as hams.

Languages By Radio Interest Group, De-
partment of French and lalian, University
of ingls, Urbana, 1. §1801. For teachers
and students interested in studying foreign

WHERE TO WRITE FOR MORE INFORMATION

languages through shortwave listening.

Newark MNews Radlo Club, Box 5389,
MNewark, N.J. 07101, An old listenars’ or-
ganization which considers all signals of
equal interest, including two-way radio.

Morth American Shortwave Assn., Box
13, Liberty, Ind. 47353, Has members in-
terested only in tuning international short-
wave radio programs, such as from Radio
Moscow and the BBC,

RC-USA, 1802 West Pierson Ave, No.
229, Phoenix, Ariz. B5015. For medium-
wave and shortwave |istanars.

SPEEDX, Box E, Elsinore, Calif, 92330,
Covers shortwave listéning as well as po-
lice-band monitering.

Miami Valley DX Club, 170 Notre Dame
Ave,, Dayton, Ohio 45404; Minnescta DX
Club, 16920 17th Awve. North, Wayzata,
Minn. 55391, and Rocky Mountain DXers
Azsm., 3071 South Dexter Way, Denwver,
Col. BD222 (regional clubs).

VHF and UHF

Worldwide TV-FM DX Assn., Box 163,

Deerfield, Nll. 80015. Covers VHF and UHF,

especially TV and FM radio stations and
public-sarvice two-way radio police bands,

Not all VHF and UHF services
will be available in your area but
many are on the air for you to hear.

Remember, yvou can listen legally
all you want to any band. But federal
law says vou can't repeat to anyone

under any conditions the content of
gsignals you hear on the air. And you
can't use information you overhear
for your own personal gain. But
nevertheless, you can surely have
fun listening, *kk

This can be
a real help.

Meet STP Carburetor Cleaner.

A spray, Its needlenose can get

into tough places —to help clean
throttie plate, choke, linkage, and
the PCV valve. The varnish and gum
can actually dissolve before your
eyes, STP Carburetor Cleaner.
Could be what you need.

Right now.

Carburetor Cleaner
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HINTS

FROM READERS

‘Group turning’ in lathe

Keeping two or more small work-
pieces in alignment when facing and
squaring off the ends in a lathe is
epgy if vou bind the metal pieces
tightly together with masking tape
before chucking.

Screwhead grabber

Recriiae

To keep hex-head screws and nuts
from falling out of driver sockets
when working in hard-to-reach places,
use & bit of cord-type caulking, such
as Mortite, to hold them in the socket,
Once the nut or screw is started, you
ghould remove the caulking from the
driver for final tightening.

—W. E. Burton

Save and flip

RING
BINDER

Clipped data is easy to check in this
holder mounted over your bench, At-
tach a three-ring binder section to a
tapered block, The slant will keep the
pages open.—M, G, McMullen

READING THE RADIO SPECTRUM
{Continued from page 73)

travel over great distances with little in-
terferance from physical obstructions. An-
tennas for perfect reception of signals on
long wave are very long, but shorter an-
tennas will work well for casual listening.
Inexpansive radios, readily available, often
tune down as far as 150 kHz. Most listen-
ers tune 3-150 kHz with simple home-built
receivers.

Signals available at these frequencies
include the Omega radio navigation bea-
cons near 12 kHz, world-wide naval shore-
to-ship signals between 16 and 150 kHz;
time, weather, iceberg patrol and other
useful reports between 16-150 kHz; air-
plane beacons, many with weather fore-
casts, 200-400 kKHz; and coast and shore-
line marine radio beacons, 286-320 kMHz.

Medium waves

Medium-wave frequencies cover 300
to 3000 kHz. Signals from high-power
transmitters on madium-wava frequencies
cover great distances at night and are not
aflected greatly by physical obstructions.
Many inexpansive radios tune these fre-
quencies, especially the U.5. standard
AM broadcast portion of the medium-wave
band at 535-1605 kHz.

Other signals available here include
alrplane beacons, 200-400 kHz; coast and
shoreline marine beacons, 286-320 kHz:
automatic merchant-ship location reports
from the Atlantic and Pacific Oceans to
Mew York City on 418-485 kHz; interna-
tional emergency frequency for alarms
from ships at sea on 500 kHz and 2182
kHz; the amateur radio 160-meter band
at 1800-2000 kHz; the shortwave listener
(SWL) 120-meter band at 2300-2500 kHz;
Civil Air Patrol at 2375 kHz; U.S. Coast
Guard at 2666-2706 kHz; Volmet interna-
tional airplane weather at 2889 and 2980

kHz: and airliners' two-way radio world-
wide on 2868-2987 kHz.

Shortwave

Shortwave frequencies extend from 3
to 30 MHz. Lower shortwave frequencies
travel farther at night, while higher short-
wave signals go farther during the day.
Communications between any two places
on Earth are possible via shortwaves.
Many receivers are available for tuning
shortwaves, including used sets at $25
and professional new gear at $2500. Many
signals mentioned here can be tuned on
the least expensive receivers. Even World
War Il surplus radios still work well for
shortwave.

Shortwave signals available include 11
International broadcasting bands with
hundreds of stations such as Radio Mos-
cow and BBC sending countless hours of
signals in all languages. There also are
five amateur radio bands where hams
chat across town and around the world.
The citizens band (GB) is In the shortwave
ragion of the spectrum,

Clandestine spy-and-numbers stations,
military radios around the world, time
signals, telephone calls from alrplanes
and ships, press-agency transmissions of
news to ships at sea, weather lorecasts
and endless other transmissions are to
be found in the shoriwave freguencies.
Russian and Chinese space satellites, the
Oscar ham-radio satellites, Civil Air Patrol
searches for downed aircraft, model-air-
plane control and even airliner pilots
talking over the world's oceans can be
heard on shortwave.

Very high frequencies

The spectrum from 30 to 300 MHz is
called VHF for very high frequencies,
Here are three ham radio bands, the FM
radio broadcasting band and television
channels 2-13. The VHF-Low and the

VHF-High public-service police bands are
there along with the National Weather
Service's continuous weather forecasts,
The main frequencies for two-way air-
to-ground communications over the
United States are VHF signals.

Short antennas 10 to 100 inches long
work well for two-way communications on
VHF. Receivers to tune in these frequen-
cles are avallable from $25 and up.

Ultrahigh Tllql.ll'ﬂl:lﬂ‘l

UHF ranges from 300 MHz up to at
least 3000 MHz. The spectrum, as allo-
cated by the FCC, extends to 300,000
MHz. Present technology makes frequen-
cies above 3000 MHz of little interest to
hobby listeners. In the UHF range from
300-3000 MHz are three amateur radio
bands, a police public-service band and
TV broadcast channels 14-83.

Antennas become very small at UHF
with lengths of less than 10 inches suit-
able for two-way communlications, At least
one major manufacturer sells a radio
which tunes the UHF police band, Most TV
sets can be adjusted to bring in those
broadcast channels. Listeners wanting to
to hear other UHF frequencies usually
build small converters to move UHF
signals down to frequencies thal can be
heard by shortwave sets,

It's impossible to list here all signals
in the airwaves. Hundreds ol thousands
of stations transmit at the same time,
each on its own frequency, each with its
awn purposa.

Some of these signals are very bor-
ing—good for the challenge of locating
and identifying but not much fun to
monitor. But mast are stimulating. Weird
sounds and strange broadcasts that can
be heard almost anyplace from 3 KHz to
3000 MHz tickle the imagination and can
provide a great escape from a humdrum
lites. * &k
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Learn the professional
method of appliance repair...

a1 NOME TRAVRING N W
- PECTRICAL APPLUANGE SERNALY

Send now

for this free NRl catalog.

Train at home in your spare time
with this short, easy course

NRI can prepare you quickly to do
professional appliance servicing for

art-time income or a full-time career.

ou can finish the course in a matter of
months, learning by easy step-by-
step bites. And you even get your own
professional appliance tester—the one

instrument that's essential for trouble-
shooting—at no extra cost.

Over a million students have enrolled
with NRI, and that's your assurance
of expert training from the basics
right through to on-the-job trouble-
ghooting, Mail the coupon today for
your free NRI catalog., No salesman
will eall,

f-====—====- RUSH FOR FREE CATALOG - ———————~

: un Rush me your Mustrated frea um:lm |
a 8 aboul opporlunilies In |
NRI SCHOOLS i i
| t’j " MeGraw-Hill Confinuing Education Cenbar ;?,:l.‘:l?.tﬂf:“ﬁa'"*|F;Im:',-i$;”ﬂ:g |
| &1 2939 Wisconsin Avenue, lralnln:r plan. | understand thers is |
| lin f Mrowringion O.C. 2008 no obligation, and NO SALESMAN
L WILL CALL. poitet I
| [ Approved under G.I. Bill it taken for career purposes. Check fordetails. |
| |
| Nama Age |
| |
Address
1 |
1 ciy State Zip |
}_ ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL _:
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FIBERGLASS REPAIRS

(Continuved from page 93)

crush and pulverize the fiberglass un-
der the nut, resulting in elongated
holes and loose fastenings. Then, it's
wise to use large washers under nuts
to spread the pressure. The back sur-
face of fiberglass laminate is apt to
be rough and nuts may not lie against
it uniformly. Use rubber washers
under the metal ones to assure uni-
form contact. Also use lock washers
to prevent loosening from vibration.

Your small deck hardware such as
horns, searchlights, rod holders and
similar items can be installed by us-
ing wood screws passing through the
fiberglass into wooden backing
blocks. It's good practice to use ma-
rine bedding compound under hard-
ware to keep water from being
drawn under by capillary action and
corroding the serews, Deck leaks can
also start around carelessly installed
fittings. Much use is made of Pop
rivets to install hinges and trim
strips. Hardware stores sell hand-
operated Pop rivet guns adequate for
personal use, But be sure to use alu-
minum Pop rivets; the similar
plated-steel ones will rust.

Check your marine store for addi-
tional items useful when attaching
accessories to fiberglass. A self-ad-
hesive shock-absorbing pad, also
made by Marine Development & Re-
search, can be helpful when install-

| ing electronic equipment. Try Velcro,

with its remarkable little surface

| hooks, for securing curtains, screen-

ing, and gear such as rope and lines
out of the way. Velero is now avail-
able in strip and dot form,

Paste-in procedures

When customizing your fiberglass
boat by adding live bait wells,
shelves, lockers and the rest, don't
overlook the advantages of combin-
ing fiberglass and plywood. A con-
trol console or fish box, for example,
can first be constructed of exterior-
grade plywood, then covered with
fiberglass cloth for additional stiff-
ening and waterproofing, and be both
bolted or screwed and/or pasted into
place with resin and fiberglass cloth
tape. This paste-in procedure can be
used to repair loosened hull stiffen-
era and to install extra ones or added
bulkheads. Reinforcing blocks can
also be positioned by adapting this
procedure, and you may find you em-
ploy it more often than the frequent-
ly described system of making fiber-
glass repairs for a puncture hole.

First, lay the item in place and
mark around it with a soft pencil or
felt-tip marker. Depending on its
weight, there should be 1 to 8 inches

| of width in the meeting surface of



old and new fiberglass. If the interior
of the boat is painted, remove paint
for 2 to 3 inches outside the line you
have just drawn. A 3-inch sanding
dise run by a small electric drill,
of the type often used for auto body
work, will do this and also roughen
the fiberglass adequately, If the in-
gide of the boat has a gel-coat finish,
roughen thizs surface in the same
manner. Put masking paper and tape
Iulul'lj.: the outside of the area.
Fiberglass tape is good for holding
down a boxlike accessory. Cloth or
mat covering for the entire object
would be better for a wooden mount-
ing block to which an accessory will
be screwed. Add hardener to resin, Kentucky Club and Kentucky

mix well, brush resin on the masked- Club Mixture. Two great Amencan
off area, lay the tape or fabric in smoking blends carefully and
place, and soak it amply with more patiently made from the choicest |
resin. Let cure. When it’s hard tobaceos. : _ A
enough, sand off slivers and fuzz. Kentucky Club. A mild, White |
Then apply a second coat of resin Burley blend that's flavor-diced :
to fill in the weave and add smooth- for cooler smoking. 3 ¥
ness, When cured, sand smooth; a And Kentucky Club Mixture, A X
third coat of resin can be used if a|  pleasingly aromatic blend of five |
very smooth job is wanted, choice tobaccos, slow-aged for a 4
Finish with an epoxy or urethane richly satisfying smoke. .

paint suitable for fiberglass, It is Kentucky Club. And hentucky
hard to duplicate the assorted kinds Club Mixture. ;

of spatter paints used ingide produc- The Thoroughbreds of pipe tobacco.
tion boats as they are applied with o 1 b3l ;
4 boha]. MY i A toat of Aike Whife Burdey Blewd.. Pleasingtv Arvomatic:
aupply stores might turn up spatter
paint in spray-can form: it is nor-
mally used to refinish the insides
of car trunks,

Polyester resin

Repair procedures for damaged
fiberglass boats use the same materi-
k15 and technigues. Polyvester resin,
used almost exclusively for boat
building, is on sale at most marine
storea. Epoxy resin, with much bet-
ter adhesive properties, is more ex- |
pensive, and used chiefly for special )
situations such as fiberglassing teak | Tog :

wood, which is oily, ¥ —
NINGE=

Polyeater resin is safe to use and
few people are allergic to it, but fi- z ’ \

berglassing is very messy work.n This is more than just a pretty face.
Wear old clothes that can be dis- . & = ] 1

carded and use long sleeves nmt| ThIB IS a growing I"I"IEChlI'IE 5

gloves, Glasa fragments from cutting Give it electricity and water usfisl light so well that Ao shading I8 ever required
and sanding can cause much itching, and seed and a pound of plant to pratect your plants

especially in warm weather when food a week, and THE PLANT-
“he skin is moist. A very hot shower WGHKS will feed a fumih,: of (Sorme dealerzhips still mailable. Write us on your
or bath may help. The acetone used five all year round . .. easily . .. jettorhoad )

to clean hands and tools before the|  for pennies a day.  EEEEENENNEE N NNENEREN
presin hardens is highly flammable | A DIRTLESS GREENHOUSE, PLANT :

““d HIUHt H[Pt |ll3 “H'Hl e ”I“-lnl WORKS is wesd frea, mold froee and SEND TO THE PLANTWDHKE
LI-L A Division of Tiffany |ndustries

Send lor a free catalog telling the whole story,

] .‘ . | almost work free, 11's simple to assamble
ame o1 v}en the sparks in the com- | "impia 1o operate . . . simple to run, 00 Prooris Bt
?itiltl!l of an Eier!.ru.. dreill. It will|  $eLL IT WHAT TO DO. The autamated 8 Louls. Missour] 63043
sting when it gets into scratches on|  control panel sets the feeding cycles, s "
the hands and leaves the skin dry;| hesting. cooling, ventilating. Lock it up

i and go on vacation for o week and it will MName
gome workers use protective hand konp itsalf hoalthy and wall fod,
cream or disposable plastic gloves.  apouT ouR PRETTY FACE: it 100, is Address
The liguid hardener is dangerous to part of THE PLANTWORKS growing
e i B i machine, The heavy iberglass shell not City ——————— State b i | —
the eves and is toxic when taken in ey gl ok gy el Fopomr
(Please lurn lo page 126) troag branches, but Tilters and diffuses the L N B BB B N N N
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DELUXE
SPECIALLY DESIGNED
PYC COATED MAGMET
6 stacked ceramics . .
hefty 314" gripping sur-
face. PVC coafing pro-
tects from corrosive
action by chemicals
scids, etc. 101 uses!

Nao. 71,125H $17.50 Ppd.

GIANT FREE

MIDGET PHIcE
Lifts Over 150 Lbs.

""FISH” FOR FUN AND PROFIT

*Tie a line to our powerful ceramic magnet

and haul up treasure from the sea. 4 ceramic
magnats, in seories, betweesn 4 steel plates.
A 1-b, "giant"!

Mo, 42, 318H (1 x 104 n 4%") . ... $8.95 Ppd,

TINY GIANT ELE TRDMAGNET -
AMAZING
POWER

Welghs just 3
Ib., lifts "”u

500 Ib

nlm?l?i the Imllnt yau tlﬂ'_ll‘lt current of its 2
"n" r:lll i_'mt Included). Just 3" dia,, 214" Innl

............................................ 9.50
No. u,u:n (Similar, w/200 ib, pull) .. ﬁ: 50 :ﬁ‘

COMPLETE AND MAIL COUPON NOW

DMUND SCIENTIFIC CO. 300 Edscorp Bidg., Barringten, M. ). 08007
:::::;upnl - & r Send me magnets as follows: I
. ages.
St R P —
for Hobbyists, Dﬁ!z PAGE CATALOG ‘H*® o 71,9%H@ 33950 ea. 5 |
Schoals, Industry. = []Charge my BankAmericard o 00,435H @ $22.50 0.8 I
S JUST GHECK | 3 Charge my Master Charge A g
| EDMUND I Interbank No. — M. 0. in amount ui e I;
SCIENTIFIC CO. | Card No Signature I
300 EDSCORP BUILDING I Expiration Dale Name I
Barrington, N. J. 08007 ¥ 30-0AY MOMEY-BACK GUAR- Piease Print
I AMTEE. You must be satis- Address |
(609) 547-3488 fied or refurn any purchase
e R e
Scionce« Optics - Hobby Marl  WELPING TO DEVELOP AMERICA'S TECHNOLOGY FOR OVER 30 YEARS,

The Bed You Can and Up'And Carry .'n A Bag

The Most Natural Way To Sleep!

“The Al Bed" from Infabe-A-Bed oHers you the best of many
WONDES wWhen if Il|'l II| MpENTary sading Firs |
olf, ba Llunll.li 0

li] N 1 ‘.rlll'l |I & B &S MICE &% A sound The Al
Beo u\'r :h o andlade in minules with @ vaCuum cleanes gr any
Er pumpy shapes A5 o your body BAmost like cranke-ing o
naturally, on a saries o1 specially patented  air colls,  which sug
port your body evenly —and wilth unheard of flexkility in 3 mat
irezs. Mo frame or mnerspring is nasded, although it will 1it nto
any standard bed frame

The Air Bed"' is incredibly light and mcredaly tough (20
mil Paly Vingl Chiondeh. 11 cleans instanly wilh SoEp and walers
It detlates in minules [or you 10 fold wp and tike with you dny-
where— visiting, camping, beach Jymamde waler raft), o
storeng on 3 shielt when not in wse, IS everythng a bed should
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FIBERGLASS REPAIRS

(Continued fram page 125)

ternally; guard against splashing
and keep it away from children,

Resin generates heat when cur-
ing. The larger the container of ac-
tivated resin or the thicker the
laminate, the more heat is created.
If excessive hardener is used, resin
in a pail can overheat and begin to
smoke and a thicker laminate can
scorch itself. In hotter weather, cur-
ing action is more rapid and the
amount of hardener used is reduced,
Direct sunlight accelerates the cur-
ing 8o it is best to work in the shade.
A finished job can be rolled outdoors
to encourage curing. Room tempera-
tures should be 60° to 80° F.

What to do with crazing

The gel coat of your
sometimes develop
called “crazing,” usually as a result
of the gel coat originally being
gpraved too thickly into the mold.
Crazing does not weaken a boat be-
cause it does not penetrate from the
brittle surface into the laminate be-
low. To repair, go over cracks with
the V-shaped burr of a modelmaker's
electric grinding tool. Then trowel
fiberglass paste into the grooves and
when cured, sand and polish. When
extensive gel-coat repair work has
been done or the finish is badly
faded, the best method for uniform
restoration is to paint the whole boat
with epoxy or urethane marine fiber-
glass paint. Epoxy can be removed
with paint remover or hand sanding

boat may
hairline cracks

| with very fine (No. 400 grit) wet-or-

dry sandpaper and water,

Nevertry to burn old paint off as the
gel-coat will blister. Do not remove
antifouling bottom paint with a sand-
ing machine since the dust contains
toxic chemicals. When using a dise
sander, wear a reapirator { dust mask)
as dust contains glass fragments.

Crack and puncture repairs

To repair larpe cracks and pune-
tures, use a saber saw to cut out the
damaged area. Then feather the

| edges inside and out with a rotary

sander. Cellophane is put on a piece
of atiff cardboard, sinee resin will
not adhere to cellophane, and this
board is then taped and held against
the back of the damaged surface and
the hole filled with layers of resin-
wetted mat, as shown on page 93.
A sheet of cellophane can also be
placed over the outer surface of the
patch to help give it a smooth finish.
When cured, the repair is completed
by sanding and buffing.

For boatmen, fiberglass is still a
miracle material, but no longer a
mystery as well, % Kk
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Introduci

Ford’s new
Courier.

New room...

Here comes Courier '76. Coming on
strong with its built-in toughness.

It's got a lot of new features like
optional 5-speed transmission and new
soft-ride package. And it's ready to take
anything you've got, ‘cause it's a gutsy
little truck.

See the exciting new Courier, shown
here with optional Convenience and
Decor Group and sporty dual accent tape
stripes. At selected Ford Dealers now.




Relieves Tormenting Rectal Pain
And Itch, Helps Shrink Swelling
of Hemorrholdal Tissues

...Due to inflammation. Gives prompt, temporary relief
from such burning itch and pain in many cases.

The burning itch and pain caused by
inflammation in hemorrhoidal tissues
can ecause much suffering. But there is
an exclusive formulation that in many
cases gives prompt relief from this itch
and pain, Ip t helps shrink swelling of
such tissues cnused hy inflammation.

Tests by doctors on hundreds of pa-
tients reported similar successful re-
gults in many cases. This medication is
available at drug counters everywhere,
under the name Preparation HY,

There's no other formula like Prepa-
ration H. Uml‘.mem t'l'l‘ supposnmm%

CHICAGO TECHNICAL COLLEGE

FREE BLUEPRINTS
and PLAN READING LESSON

CHICAGOD TECHNICAL COLLEGE
Depl. PM-84, 2000 5. Michigan Ave., Check
Chicago, il. 60616 Here

Please mail me & Free Trial Lesson, Blueprints
and Builders Calalog. | undersiand there is no
ohligation—no salesman will call,

Veterans

i N ——

Overhead Garage Doors, Electric
Operators, and Radio Controls;
featuring a section on how to
frame an opening to
accommodate an overhead
garage door.

Catalog illustrates our model
line of — Redwood Panel Doors
Panel Doors
Flush Doors

Fiberglass Doors
Pre-finished Doors
Easy contact through our
toll free numbers:
Nationwide:
B00-631-5656

New Jersey Residents:
800-872-4880

Ridge Doors

NEW ROAD

Flease send me your free catalog

MAME

—— — — — — ———— T — — — S — ——— —

MONMOUTH JUNCTION, NEW JERSEY 08852

CARACE DOORS Colonial Type Overhead
DIRECT “.‘1:‘ by
FROM FACTORY ) ASSuleS
Write for our FREE catalog on sy

¥ I“ mh’l"ﬂ t——
wwm
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ADDRESS
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10 CLEVER SHOP TIPS
{Continued Irom page 9§)

WOOD FENCE

-
———C-CLAMP

9 While a bandsaw is primarily for
cutting irregular shapes, it still
can be used for quantity cutoff work
even if it has no fence or a groove
for a miter gauge. As shown in the
setup above, a scrap of wood is
clamped to the table to serve as a
fence and a wood block pinch-hits
for a miter gauge. In use, narrow
stock is guided squarely through the
blade by the backup block used as a
pusher. The block must be perfectly
square,

/

1 When work must be held in

cloge contact with the fence
for the entire length of a cut, the
gpring action of a apring board is
better than the hand. It's made hy
aawing a 60° angle at the end of a
hardwood scrap and then ripping
several closely spaced “fingers” two-
thirds its length. To use it, clamp
it to the saw table to bear lightly
against the work, * k%
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NOW/NEVER PUMP YOUR

SEPTIC TANK AGAIN....
ORVOUR TITHIEY BAGIE = -

SEPTI-ZONE Opens Septic Tanks and Keeps E
Lhem Open. ... FOR PENNIES el

I WHAT IS SEPTI-ZONE? It's a new enzyme-bacterial H
fermulation that really does the trick in cleaning out
saptic system lines and tanks. All you do is pour soma I Lh
down your commode once a month. (t's 100 pereent L de
non-toxic and completely safe for all kinds of pipes, o
including plastic.

B WHAT SEPTI-ZONE DODES Saves money and incon-
venience by ending periodic septic tank pumping. It
cleans the lines leading to the tank, cleans tank walls and

BEFORE TREATRENT SEPTHZTONE |15 ADMEE CLEAN TANK

digests solids and then opeans and cleans drainfislds. Vo

mave pumping. No More Offensive Odars. No mare HOW SEPTI-ZONE ELIMINATES COSTLY CLEANINGS

sudden Back-Ups, Septic tanks must be kept free-flowing or they require pumping out at
B 100% MONEY BACK GUARANTEE Order a supply of routine intervals. Neither yeast or chemicals can maintain the enzyme-

Septi-Zone today. Try it. See how it works. 1f you're bacterial balance necessary to liquify the organic matter. But SEPTI-

nat completely satistied — for any reason whatover — ZONE will dissolve, digest and liquify all organic waste including

simply return any unused portion. You'll recenve every paper, fibers, cottan, slu dge, greases and fats. Fegular use of SEPTI-

cant of your money back IMMEDIATELY by return P ) i
mail. And this can be any time in the future, This is how ZONE will give you a trouble-free sewage system for just pennies

confident we are that you'll find SEPTI-ZONE a pro- a treatment.
duct your home can't afford to do without!

“SEPTIC SYSTEMS A TOD 2",
ALL YOU NEED TO KNDW ABOUT
SEPTIC SYSTEMS

ABSOLUTE MONEY BACK GUARANTEE

| understand SEPTI-ZONE is fully guaranteed. | can return any
unyused portion at any time and receive all my money back.

I wall receive FREE the booklet entitled “Septic Systerms A 1o 2",

r--ﬂ--- (N B N N N N | --------------1

Mail to
|
: CHAPLEWOOD INDUSTRIES i
- I PO BOX 142 I
- MONSEY, N.Y, 10852 1
I RUSH SEPTI-ZONE AS FOLLOWS: :

[ |
SAVE SIX DOLLARS

: 1 Lb. a1 $5.85 4 Lbs. ot $17.80 :
WITH ENZYME - i |
E - BACTERIAL - ACTION : SAVE TWO DOLLARS BIG SAVINGS HERE [ |
" 2 Lbs, ot $9.90 12 Lbs. at $49.95 i
FILL OUT THIS ORDER NOW ' -

I namE
AND MAIL WITH CHECK OR MONEY I [ |
ORDER AND RECEIVE FREE ADDRESS :
NEW BOOKLET "
CITY _ STATE ZIP 1
1
|
1
|
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Now is the time to Road Test RISLONE

130

3 viggds 5,
o § 53355y Y82
b= 50k .2 R &
$ S ZES9tECef
5 28>3,.¢ 'EE&
B » Fali.z.E0
E® ZsoxniEost,

- " ‘
5§ | Gizaedtzs3s
§

23
Wl =
§ 6o

=
=
&

For 40 years RISLONE
Treat the engine, not the oil.

That's why RISLONE works, and how it

promotes better compression, easier starting, cooler running and helps get
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interfere with efficient operation.
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The big quart
Saves a quart

And RISLONE is a super bargain on your auto retailer's shelf.

THE SHALER CO.

5l
5|

can costs only a dime or two more than the mini-products.

of oil too!

Waupun, Wisconsin 53963

In Canada: Warren Packaging Co. Ltd.

Road

So it's a treat for your engine and your pocket book.

Ontario

Scarborough,

test RISLONE now!
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NEW WARNING TELLS PILOT: ‘COLLISION COURSE’

{Continuad lrom page 66]

involved private or military aircraft
as well as commercial alrliners and
accounted for another 296 deaths.

Thesze tragic and near-tragic events
have stirred both government and
commercial aviation officials to seek
improved anticollision systems, es-
pecially in view of increasing air
traffic density and the greater risks
of midair mishaps occurring. Our
present radar ATC (Air Traffic
Control) network is, of course, a
considerably sophisticated collision-
avoldance system already. Consider-
ing the thousands of flights made
safely every day, the system has
worked well and the men who man
it do a remarkable job.

Still, there is alarming evidence
that the system is by no means fool-
proof. A slight mechanical malfune-
tion or human error in judgment can
in an instant destroy the effective-
ness of millions of dollars’” worth of
complex equipment. Often it's the
little thinga that cause big trouble,
The events leading up to the near
collizion between the DC-10 and L-
1011 last Thanksgiving Eve, for
instance, were so bizarre as to be un-
believable had they not been thor-
oughly documented by government
investigators.

Incredible coincidences

According to the National Trans-
portation Safety Board, the DC-10
had been cleared to climb to its
assigned altitude of 37,000 feet,
requiring it to pass through the
35,000-foot corrider occupied by the
approaching L-1011. The radar con-
troller monitoring the two aireraft
noted their positions on his scope,
but had reason to believe they would
clear each other by well over the
mandatory minimum separation—
1000 feet vertically and five miles
horizontally.

At this point, the controller be-
came momentarily distracted by oth-
er duties—ironically, duties usually
performed by another operator known
as the “manual controller,” 8Still
more ironically, a third operator—
the “handoff controller” who would
normally be present to assist and
back up the radar controller—was
away eating dinner,

To top it off, the radar controller
was then relieved of duty by a re-
placement who took over his post.
In the exchange or “briefing” that
takes place whenever one controller
relieves another, the possibility of a
conflict between the two jumbo jets
was apparently not discussed. The
new controller scanned the scope,
suddenly spotted the rapidly closing

blips and radiced the DC-10 for an
altitude report. When he learned the
plane was approaching the same
35,000-foot level as the L-1011, he
immediately ordered it to descend.
He watched in horror as the two
blips merged briefly, then was re-
lieved to see them separate and con-
tinue on. Two seconds later and it
would have all been over for the big
jets and the 306 on board them.

Such incidents seem incredible,
but do happen. The Aircraft Owners
and Pilots Assn, in a statement
strongly critical of weaknesses in
the present air traffic control system,
declared that recent reports of near
collisions between airliners represent
“just the tip of the iceberg” of a
bigger problem. Many more acci-
dents and near accidents actually
occur, the organization claims, but
don't receive public attention because
they involve small private or busi-
ness aircraft. The group cited
several examples of radar mixups re-
sulting in fatal mishaps. In one,
radar controllers thought they were
instructing one aircraft when they
were in fact talking to another,
causing it to crash. In another case
of mistaken identity, an aireraft
was ordered to descend—right into
n mountainside,

Which system?

The technology for preventing
midair collisions—or at least dras-
tically reducing their chances—is
already here. The question has been
which of several systems to adopt.
So-called ACAS (Airborne Collision-
Avoidance System) is an air-to-air
approach not involving ground con-
trollers. Essentially, it works by
gending out signals that are received
and returned by other aircraft in the
vicinity. A computer working in
conjunction with a radio direction
finder decides whether the strength
and direction of the returned signals
indicate the approach of a dangerous
aituation. If they do, a warning
indicator in the cockpit flashes on
and tells the pilot what evasive ac-
tion to take to avoid a collision,

The Air Line Pilots Asan. (ALPA)
has long advoecated an airborne sys-
tem over a ground-based one, beliey-
ing that in-cockpit equipment gives
pilots more flexibility and authority
in dealing with potential hazards,
Until recently, both the National
Transportation Safety Board and the
Air Transport Assn., which repre-
sents the airlines, have also favored
the airborne approach,

Now the picture is changing. The
FAA (Federal Aviation Administra-



tion) is strongly advocating a ground-
based anticollision system and, in
fact, has already installed one form
at some major traffic control facil-
ities, The FAA points out that an
airborne system requires the instal-
lation of costly equipment in each
plane and is only effective if all
planes are similarly equipped. While
commercial airlines could afford the
devices, it ia not likely that many
small private and business aircraft
would have them. Thus, arpues the
FAA, any airborne system would be
gseriously weakened. To stress this
point, it cites the fact that, of the
seven recent major midair disasters,
five involved aireraft other than
commercial airliners.

“As far as we're concerned,"” as-
sert Administration officials, “"ACAS
is dead.” Now there is indication
that the National Transportation
Safety Board and the Air Transport
Assn. are reassessing their positions
and may go along with the FAA's
insistence on a ground-based system.

The universal system

The one piece of equipment that
makes a ground-based system feasible
for all aircraft—commercial, mili-
tary, private and business—is the
FAA-approved transponder. This is
an automatic transmitter that, upon
receiving a designated signal, emits
a signal of its own that can be
tracked. All aircraft operating in
commercial airliner airspace are re-
guired to have a transponder, a
readily available, relatively inexpen-
sive piece of gear. Thus a collision-
avoidance system based on the use of
transponders would automatically
cover all aireraft in commercial air-
space from the smallest Piper Cub
to the largest 747, This is exactly
what the FAA has in mind. But it
will be a long-range, step-by-step
program and will take time. Current
plans are for a virtually foolproof
anticollision network to be in oper-
ation by the mid to late 1980s—
or in about 10 vears.

Meanwhile, progress is already
being made. The basic collision-
avoidance equipment now in use is
the Air Traffic Control Radar Beacon
System (ATCRBS), which control-
lers call “at-crabs.” It's a surveillance
aystem consisting of a network of
radio beacon interrogators intercon-
nected with radars at airport and
regional en route control centers.

The rotating antenna of the radar
picks up aircraft targets within the
zone of coverage and provides infor-
mation about each target's direction
and distance from the ground station,
The ground-based interrogator (bea-
con) elicits additional information
from the target plane's transponder,

such as altitude and identity. These
findings are automatically checked
against previously filed flight plans
programmed into computers,

Human factor still a problem

The problem is that, as sophisti-
eated as at-crabs is, it still ultimately
depends on the human factor for
proper interpretation of flight data
and prompt action—and no human
is infallible, The National Trans-
portation Safety Board left no doubt
about this when, in a strongly worded
statement to the FAA, it said: “The
National Transportation Safety

Board has reviewed several recent |
air traffic control related accidents

and incidents and has determined
that deficiencies in human perform-
ance were critical causal factors.
The individual controller's suscepti-
bility to error, despite sophisticated
electronic equipment available to him,
detracts from the overall benefits
achievable through advanced auto-
mation. . .. "

A recent addition to ATCRBS—
go-called “Confliet Alert" warning—
will hopefully make the syvstem less
vulnerable to human error, This is a
computerized setup tied in with the
basic control computers. It projects
the flight paths of aireraft for two
minutes ahead of where they are at
any given moment, If the flight paths
of any two planes are predicted to be
getting closer than the required
minimum separation, the words
“Conflict Alert” begin flashing next
to the display identifying the two
planes. The controller is alerted by
the flashing warning and advises

one of the planes to taRe a new |

heading and /or altitude.

A partial solution

The svstem has been installed at
all 20 en route traffic control centers in
the continental United States. These
are the regional centers that keep
watch over aircraft flying befween

airports, Airport control centers— |

which handle the really heavy in-
bound and outbound traffic—are still
without the protection of Conflict
Alert, but are expected to have it

by early next year. It doesn't remove |
the human element completely, but |

it should go a long way toward elim-
inating incidents caused by lack of
attention—it's hard to ignore a flash-
ing warning that practically taps
you on the shoulder and tells you
you have a problem,

The next step
Conflict Alert is only one of several
new technological advances that will
gradually be put into effect over
the coming years. As the present
(Plegse lura (o page 132)
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{Continuad from page 131)

ATCRBS system becomes obsolete,
it will be replaced by a more efficient
and accurate veraion that will add
gignificantly to increased air safety.
There are two reasons a new system
is needed, One, ATCRES has limited
capacity in the number of aircraft
it can monitor. It can handle 4096
codes—ample for now but not for
the future with air traflic growing
at a phenomenal rate.

Self-interference is another major
shortcoming of ATCRES. All inter-
rogator beacons operate on a frequen-
¢y of 1080 MHz, and all transponders
reply on a frequency of 1090 MHz.
As a result, all transponders in a
given reception area, which may be
hundreds of miles in diameter, re-
spond to all interrogations picked
up by their receivers,

What happens is described by an
air controller this way: “It's like
using a bullhorn to ask the identity
of a single individual in a crowd by
shouting ‘who are you " or ‘where are
yvou? Evervone who hears replies.”

In high-density terminal areas,
where the danger of collisions is most
acute, there may be as many as 60
interrogators each querying a spe-
cific airplane but getting answers
from every transponder within range.
Garbled and loat replies result.

An end to garbled messages

The new monitoring system, now
being tested to replace ATCRES, is
called DABS for Discrete Address
Beacon %yatem. DABS first of all
has an astounding code capacity of
17 million, enough to meet the growth
of aviation well into the 21at century.
But its greatest asset lies in the key
word “discrete”—the ability to posi-
tively identify individual aircraft
and eliminate the problem of lost
and garbled messages,

DABS will work basically the same
way as ATCRBS, using a network of
interrogator beacons to monitor re-
plying signals from airborne trans-
ponders, The important difference is
that each transponder will be pro-
grammed to reply only to a apecially
(diserete) signal. It will
ignore all interrogations aimed at
other aircraft. The result will be a

| wastly improved monitoring system.

The new modified transponders, will,
of course, be different from those
now in use, but this is not expected

| to be a problem. Since the average

life of a transponder is only about
10 wears, most aircraft owners will
have had to purchase new units any-
way when the DABS system goes into
effect some time in the 19808,

A little farther down the road is

NEW WARNING TELLS PILOT: ‘COLLISION COURSE’

another refinement called Intermit-
tent Positive Control (IPC). Accord-
ing to the FAA, it is considered the
“optimum long-term solution™ to the
problem of collision avoidance.

Coming: A cockpit display

IPC dovetails with DABS, It is a
computerized system that issues cor-
rective commands automatically to a
display right in the cockpit of each
aireraft, Using altitude, flight path
and other data gathered by DABS,
the IPC computer can make an early
determination that two aircraft are
on a collision course. It then sends
signals to the cockpit displays in
both planes telling the pilots to
“eclimb,” “turn left,” “turn right,”
“descend”—whatever evasive action
is needed to avoid collision—all with-
out the aid of a ground controller.
This “ultimate” in safety systems
is expected to be available some time
in the 1990s,

Airborne backup

There is still another system on
the horizon that will probably please
airline pilots for it is, curiously
enough, an airborne system, though
different in concept from the earlier
ACAS proposal. It is called B-CAS
for Beacon Collision Avoidance Sys-
tem and is, in effect, a miniaturized
cockpit version of the present ground-
hazed ATCRBS. With B-CAS, each
pilot could personally and directly
monitor the tranaponders of other
aireraft in his area to see if any
were heading his way on a collision
Course,

| -

B-CAS could come along sooner ’

than either IPC or DABS—probably
before the end of this decade—and
is not particularly expensive consid-
ering what it does. It would cost

roughly $20,000 per plane for air-

liners but only about $1000 per plane
for general aviation aircraft. How-

ever, while the FAA i3 expected to -

approve it if it tests out succesafully,
the government agency makes it
clear that it views B-CAS only as a
secondary or backup aid, not a sub-

stitute for ground-based equipment.

It would be most useful in situations
where ATCRBS breaks down for
some reason—and could literally be
a lifesaver in the case of human
tailure.

B-CAS is not likely to be made
mandatory, but it's comforting to
know it will be available. Commer-
cial airline pilots will probably want
and demand it. The combination of
all the coming new systems should
eventually make evervone happyv—
and a lot safer, LB



FIAT 131 OWNERS REPORT
{Conlinued from page 89)

need to be convinced or persuaded. I
bought the Fiat because, in its price
range, it had the best performance,
comfort, styling and mileage. It's
very nicely designed—eclassy as com-
pared to Dasher and some other im-
ports.
“Workmanship is solid. It's a well-
built auto—nice detailing, upholstery,
_seats, instruments. The one problem
I've had was carb icing at highway
speeds. The San Francisco dealer
didn’t know what to do, but the deal-
er in Stockton corrected it (a simple
adjustment of warm-air intake.)
“Under normal driving conditions,
, the ‘slow down' light often appears.
The catalytic converter heats up and
causes this, especially in hilly or
. mountainous areas. It's damned an-
noyving. But what 1 especially like
about this car is its great comfort,
performance, roadability, lots of
glass for good visibility, good han-
dling on curves and okay braking.”
From an Iowa railroad conductor:
“Of the three Fiats I've owned, and
especially in this 131, quality has al-
ways been high. The 181 is well-con-
structed and obviously had a lot of
thought put into it

‘Very quick performer’

“I particularly like the car’s han-
dling, both in town and on the high-
way. It's a very quick performer with
an exceptional ride. It has comfort
plus styling and yet isn't super ex-
pensive. Windows are big all around,
and vou don't feel packed into it.

“I've had no problem at all with
this car, and in the past the Fiat
dealer has always done his best to see
work done correctly. I have no major
complaints, vet I'm aware that Fiat
doesn't have as good a paint job as
American cars in its price range.”

A San Diego warehouseman, 45:
“Front seats are very comfortable,
but taller people need more room in
back. I'd rate the dealer so-s0. There's
a new salesman every time we go
back. It took two months to get an
owners manual,

- “When we got the car, the speed-
ometer and odometer were broken,
there were oil leaks, the car died in
the morning, and the smog pump belt
was broken. Little things, ves, but
the apeedometer is broken again, the
engine still leaks oil, the carburetor
doean’t take gas properly, and the
amog belt is atill under repair.

“Evervthing shouldn't be made of
plastic. We wanted to try a foreign
car, and this one had everything we
wanted—four doors, good gas mile-
age and room. But it took almoszt a
month to fix the speedometer the first

time, and the dealer never has the
parts. We wouldn't consider buying
another foreign car.”

A San Anselmo, Calif., sales vice
president, 49: “This car comes close.
[t has size, comfort, performance and
price. However, it fallz short when
the smog system has to be added.
Fiat seems to have compromised by
lowering the compression ratio, add-
ing dual points, ete., but this still re-
tards the basic good design of the
dohe engine.

‘Seats not for all Americans’

“Seats are very comfortable but not
designed for all Americans—it would
help if Fiat lowered them. I can’t
judge the dealer or his service de-
partment because I do all my own
servicing after the warranty period.
I'd probably be hard to satisfy.
I've driven the Italian 131 in Europe
and find it twice the car the U.B. ver-
aion is, and the California version is
worse yet,"”

A 2B-year-old North Carolina CPA,
26: “Extremely smooth, gquiet ride
for a compact car; good performance
and handling ; neat appearance; good
quality of workmanship; reasonable
price for quality of car; comfortably
geats four adults; adequate trunk.

“Clutch iz a bit firm; gearshift a
little tight. My major complaints are
there aren't enough dealers in the
area, and gas mileage isn't as good as
expected, I've been pleased with my
dealer's sales policies and service de-
partment, The overall car is much
more impressive in quality than com-
parably priced imports.”

A Florida salesman, 27: “The 131

a balance between the small, eco-
nomical sports car and the mid-sized
sedans that feature roominess, com-
fort, and style. The 131 handles very
well, gives good gas mileage, provides
comfort and space.

“The salesman was courteous and
helpful, but the service department is
something else. Small repairs require
long waits. They're apparently under-
stalfed, and they have inadequate
communications procedures with cus-
tomers. Not that much really went
wrong with the car—a broken speed-
ometer cable, a knob off the ashtray,
and the tach bounces at about 2000
rpm. Basically, it's a very solid car,
with comfortable seating, good style
inside and out and the recessed sun-
visors are a nice touch.”

An Austin, Tex., teacher, 26: Twa
minor problems. Speedometer cable
broke at 400 miles. Dealer ordered
part; has been four months, Also
emission-control light kept coming
on. Service foreman couldn't locate
cause. Heplaced all fuses, wiring,
ete. Finally ended up just removing
bulb. Service is not too swift, # & ¥
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DRUM BRAKE SYSTEMS

{Conlinued from page 90)

to the axle. Take off speed nuts and
remove the drum (Drawing 4).

In removing brake drums from the
car, wateh that you don't bang the
drum and don't drop it. You could
gend a good drum to the junk pile.

With drums off the vehicle, exam-
ine brake linings. Their condition can
often tip vou off to defective brake
drums. Look for:

B Linings serving one wheel that are
worn down more than linings serving
other wheels. The drum on that wheel
is probably roughed up.

B Uneven wear from side to side on
any one set of linings. The drum is
probably tapered.

B Linings badly worn at toe or heel,
indicating a drum out-of-round.

Cleaning and inspecting drums

If compressed air is available, blow
loose dirt from drums. If there is no
compressed air, use a stiff bristle
brush to remove dirt.

If drum has oil, grease or hardened
dirt on it, wash it thoroughly with a
nonoil-base cleaning solvent, such as
carburetor cleaner or lacquer thinncr.,
Check to see where oil or grease is
coming from and make repairs before

reinstalling drums. The leak likely is
from a defective brake cylinder or
front-wheel-hub grease seal.

Closely inspect each drum for
cracks. A cracked brake drum should
be replaced. Never attempt to weld it
cloged. This won't work and may lead
to a serious accident.

Inspect also for other damage, such

as score marks, rough spots and pol-
ished areas. You might be able to
eliminate these defects by turning, so
the drum can be used again.
B Even if drums look good, with no
indication of taper, out-of-roundness
or damage, I suggest you still have
them checked with a micrometer for
excessive wear ( Drawing 5). If you
have an inside micrometer to which
yvou can fit an extension rod, vou don't
need a professional brake-drum mi-
crometer. If not, let a brake shop
make the measurements.

Take measurements at open and
closed edges of the friction surface,
and at right angles to each other. If
taper or out-of-roundness exceeds
Q06 ineh (004 inch for Chryaler
Total Contact brakes), the drum is
not fit for use and should be turned.

Note: Chrysler Total Contact
brakes haven't been used since 1962,
but are mentioned here just in case
vou have an oldie. If the maximum

diameter reading exceeds the diam-
eter of the drum by more than .060
inch when the drum was new, the
drum cannot be turned and should be
replaced. (This limit apecification for
a Chrysler Total Contact brake is .030
inch.) For example, if the diameter
of new brake drums for your car is
11.00 inches, and the micrometer
shows that wear ha=z reached .07T0
inch, giving you a total reading of
11.07 inches, discard the drum, :

If drums have to be turned to get
them even and smooth, remove only
enough metal to obtain a true sur-
face. But keep in mind that if one
drum has to be machined, the other
drum on the same axle should be
turned to the same diameter—aeven if )
it does not need machining—to assure
braking equalization. For the same
reason, if one brake drum has to be
discarded, replace the other one on
the same axle.

Every brake drum made since Dec.
31, 1970, has been stamped with a -
discard dimension. This is the per- -
missible wear dimension, not the al-
lowahble turning dimension. If the
drum cannot be turned so .030 inch is
left for wear, replace the drum.

For example, suppose your brake
drums are marked : Max. Dia. 9.0907; _

(Please lurn lo page 136}
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If you have athlete's foot,
you're probably not using
Desenex® Desenex would
have helped get rid of it fast.

And Desenex used every
day will help keep athlete's
foot away.

Trusted Desenex. The pint-
ment, spray, solution and
powder all contain the most
widely used athlete's foot
fungus Killer.

=

Soif you have athlete's
w  foot, it's your fault,
4 not ours.

k
b

C1576 PHARMACHAFT CONEUMWER PRODUCTS
A prooucT o B IRENMWALT CORPORATION



IFALL MOTOR OILS ARE THE SAME,
WHY DO MORE PEOPLE USE

QUAKER STATE?

First of all, all motor oils on the road. Running young.
are not the same. Quaker State Now more than ever,
begins with Pennsylvania more people are demanding
Grade Crude Oil, the oil quality, value and trust.
that’s famous for its outstand- Quaker State delivers all
ing lubrication qualities. three.

At Quaker State, we refine The fact is, more people use
our own oil in our own and depend on Quaker State
refineries. Our lubrication than any other motor oil
experts are dedicated to in America.
producing quality products Now do you really believe
for your car. that all motor oils are the same?

By the time Quaker State
Motor Oils are ready to be
poured into the green, white QUAKER STATE
and gold cans, they’ve been KEEPS CARS RUNNING YOUNG.
refined under strict quality
control standards, to give
your car the protection it
needs. It’s been this way for
over 60 years.

But what does this mean
to you?

Well, regular use of
Quaker State can help you
avoid expensive engine
repairs.

And help keep your car
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DRUM BRAKE SYSTEMS

{Continued trom paga 134)

once the drum reaches this diameter,
replace it. It should be refaced no
more than .060 inch beyond 9.00
inches, allowing .020 inch for addi-
tional wear,

B If drums are true and smooth,
needing no turning, use some fine
emery cloth to polish out slight score
marks (Drawing 6). If this won't re-
move them, the drum should be
turned.

Removing shoes and linings

The following step-by-step guide
applies to drum brakes on most late-
maodel cars. If yvour setup differs, the
changes will be minor and you should
be able to compensate using this out-
line:

1. Install brake-cylinder clamps to
keep fluid from leaking (Drawing 7).
Some brakes have brake-cylinder
stops built into the backing plate, and
need no clamps. In any event, don't
press the brake pedal after shoe-re-
turn springs are removed.

2, Loosen the brake-spring anchor
pin and remove the brake-shoe re-
turn springs (Drawing 8). Your set-
up may not have aprings attached
directly to the anchor pin. They may

be hooked to a plate that, in turn, is
held by an anchor pin. Whatever, ex-
amine the arrangement closely before
proceeding. Be sure the layout is
firmly in mind (make notes and a
sketch, if necessary) so springs may
be reinstalled properly.

3. Remove shoe-retaining parts.
There are differences from brake to
brake. Some uge a coil apring-cup-pin
arrangement (Drawing 9). Others
have pins with the outside end re-
tained by a spring clip. Still others
use tension hold-down springs, en-
larged on one end and with & hook on
the other that engages a retainer
through the backing plate.

You may not be able to remove
shoe-retaining parts without a spe-
cial tool. To get the right one, tell your
auto-parts supplier your car's make
and model. Better, bring him a Po-
laroid picture of the brake,

4. Remove self-adjusting parts,
On Deleo Moraine brakes, yvou must
lift off actuating link, lever and pivot
assembly, sleeve and return apring
{Drawing 10). Discard damaged
parta.

On Bendix brakes (Drawing 11.),
alip the adjusting cable off the anchor
pin and unhook bottom end of the ad-
justing lever. Remove cable guide,
but don't remove the adjusting lever

yet, It's easier to get it off after shoes
are removed.

On Wagner brakes, remove screw
holding the adjusting crank, lift off
crank and unhook adjusting links
from the anchor pin and adjusting
lever. Wait until vou have taken off
brake shoes to remove adjusting lever,

5. On rear brakes, remove the
parking brake strut by spreading
shoes apart slightly. Disconnect the
parking brake lever, which may be
held either by a retaining elip or bolt,
or may be hooked in place.

6. If anchor plate is used, slip it
off anchor pin; if plate is bolted on,
leave it be.

7. Spread brake-shoe anchor ends
and take shoes off brake-cylinder
links. Remove shoes, and adjusting
gerew amd spring as an assembly
{Drawing 12). Some brakes don't
have brake cvlinder links. Shoes ride
directly on brake cylinder pistons.

E. To separate shoes, relieve ad-
justing spring tension by overlapping
anchor ends of shoes (Drawing 13).
Unhook spring; remove adjusting
screw. Parts are now separated.

Next month we'll explain how to
clean and inspect disassembled parts,
examine and overhaul brake eylin-
ders, and install new shoes and other
essential parts. * ok ok
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The Kodak Tele-Instamatic 608
camera lets you take pictures two
ways without moving a step. Nor-
mal shots. And with just the flick
of a finger—telephoto shots. It
uses flipflash. And it's pocket-
sized so it's easy to take along.

The Tele-Instamatic 608 camera
carrigs a Full three-year Warranty.
And it costs less than $39 at your
photo dealer's. For a faw dollars
more you can get a complete outfit
with Kodak color film and flipflash.

Price Is subject to change withoul nolice.

FOR THE FUN OF IT

Print size 3% xd% n

Kodak Tele-Instamatic'608 camera




WHAT’S NEW IN THE CB JUNGLE?

THE TIGER MARK 2.

Everybody is clawing away for your CB buck.
The big names and the no names.

But now, the people with real experience in
personal two-way communications are ready to
introduce you to the finest Citizens Band radio
in its price range.

The Pearce-Simpson Tiger Mark 2.

Wherever you go in the CB jungle, it comes
through for you. That's because the Tiger 2 has
Pearce-Simpson's exclusive Hetro Lock™ —
“The Frequency Combination Lock” —and

Receiv-0O-Slide tuning that not only ]\"ﬂ‘ﬂvirles
superior communications, but superior adjust-
ment to receive signals from “off-freq."” sets.
There isn't room to cover all the other features
of the new Tiger Mark 2. But your Pearce-
Simpson dealer would love to fill you in on every
one of them. For our latest brochure, write

Box 520800, Biscayne Annex, Miami, FL 33152,
In Canada, Seotcomm Radio, Inc., 4643
Levesque Blvd., Chomeday, Laval, Quebec,

PEARCE-SIVIPSON

DIVISION OF aLABDiING CORP.




PM'S GREENHOUSE: AN ELEGANT TRADITION

withatand high maoisture. Thiz is
crucial since all sealers contain a
mildecide agent with vapors that are
harmful to plants months after ap-
plication. Cypress is the only other
choice, but locating it (and paying
for it) is next to impossible,

We chose '%-in. Plexiglas from
Rohm and Haas (even though it's

Yankee ingenuity sirikes again! Bolling
water sends steam into the 8-in. ducts. We
fed the 2 x2-in. wood cover strips into the
other end and plugged it with a towel. In
30 minutes, the strips bent like rubber.

{Centinued from page 83)

softer than glass and more expensive
than fiberglasa) because it transmits
light well, can be cut or trimmed
easily (a sharp plywood blade will
do it) and has an elegant appearance.
The biggest consideration was our
two voung boys who like to play base-
ball in the vard. Materials including
an 8-ft. bench, heater, fan and ther-
mostat, cost $T00.

This is a large undertaking, but
it's an addition with unusually high
payofls: good looks, a major jump in
equity on your home, extra solar
heat and, if you're an enterprising
gardener, high-vitamin, unprocessed
and nearly free vegetables.

Plexiglas comes slightly oversized,
g0 we widened the framing centers
and cut sheets down the middle. Be
sure you comply with your local
building codes. To maintain 60° F.
on a cold day, vour heater should ®
produce 5000 B.T.U, for every 10 g
square feet of greenhouse.

One last note: Curving the Plexi- =
glas to a wide are is tricky with heat "
tape. Your supplier can bend the
sheets to vour design or vou ean use m
our alternate method for a single,
tight bend at the eaves, At right are ®

more sources of greenhouse informa- g
tion. * k&

LOCATING YOUR GREENHOUSE -

More information ;

The American Horticultural Socisty,
Mount Vernon, Va, 22121,
Greenhouse Specialties Co., 5849 Kimker

Lane, SL Louis, Mo, 63127. ]
Walt Nicke Co., 18 Columbia Tpke.,
Hudson, N.Y. 12534, o

Hydroponic Specialties, Box 1013,

Carlsbad, Calil. 92008.

Aluminum Gresnhouses, Inc., 14815 Lorain
Ave., Cleveland, Ohio 44111.

Peter Reimuller Greenhouses, 980 17th

Ave., Santa Cruz, Calil. 95062. i
Lord & Burnham Greenhouses, Irvinglon- -



Be quick. Act fast. Join
now. We have good jobs for
high school graduates. But
remember, there are several
million of you, and only a few
thousand openings in the
Corps. So now is the time
to act. If you've got the

qualifications, you can even
sign up for a gquaranteed
program today, and not begin
training for up to six months.

for a high school graduate

Go Regular. If you qualify, we
can guarantee you training in
exciting fields like aviation
technology, aircraft mainte-
nance/ordnance, mechanical/
electrical, motor transport,
radio communications,

and more.

Go Reserve. You could get
the same kind of exciting

training, and then return to
hometown service one week-
end a month and summer
duty two weeks each year. It's
a great part-time job with
full-time pride.

A

to join the Marines.

Whichever way you go,
get to us early, before
our quotas fill up.

And remember this: It
won't be easy. We are the
Marines. An elite force. Our
ranks are small, and we intend
to stay that way. We're not
looking for everybody. Just a
few good men with ambition,

energy, determination. And
brains. Men who'll make
good Marines.

For more information mail
the card or call 800-423-2600,
toll free. 5




'if your ddg wears
aflea collarand
still scratches

—he may need the Vet's medicine made for

dogs’ skin problems’’ “Catfish” Hunter

Expert Pitcher & Dog Breodor
“I'we been raising dogy long enongh 1o know if
vour dog wears a flea collar and seill serarches,
odds are he's not scratching fleas, He's scrarching
an wndetecied skin problem—a cut, serape, liching
Irritation. apen sore, tick bite, even eczema. That's
why a Vel developed Sulfodene—the skin medicine
for dogs. Vetr say dogs have thinner skin than we
do and speeial dog gpermy, Sulfjodene Eills dog
Rermns, helps heal cuis and sores, stop scratching
fan.” suLPonENg proved effective in 9 out of 10
cases tested. Also use SULFODENE SHAMPOD, mtdl

cated to help keep su"nd e

dogs” skin healthy,

SPACEAGE MIRACLE
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TRUCKIN'": IT'S SMOKEYS, WHITE LINES AND ROLAIDS

{Continued from page 63)

going by in a certain make and eolor

1 | of car.

“It's kinda foolish,” he says, “but
it helps break up the monotony,”

Over the speaker, a driver—hav-
ing picked up a “seatcover” message
—gavas, "Ever’ time I hear one of
them reports, I'm either too early,
too late, or on the wrong side.”

Ladies of the road

Later, another driver reports that
ladies of joy, their cars equipped
with CB radios, will pull up by a
truck and try to arrange a trans-
action at a nearbyv hot-sheet motel,

Highhouse savs he has to stop to
see about the tire and suggests
breakfast. “That’ll see us through till
this afternoon, when we can stop
for lunch.”

At the truck stop, featuring mo-
tel rooms, showers, a large restau-
rant and a lounge complete with a
pool table and a color TV set pro-
jecting the inevitable morning game
show, Highhouse notes that one of
the tires on the trailer show signs
of being about to throw its tread.

“Recaps aren’t worth a damn,” he
mutters, but adds that buyving new
tires for the trailer iz out of the
question. He checks with the fellow
about the one being repaired, learns
that it isn't ready, and goes in to
have breakfast. “I'll pick it up on
the way back,” he savs over a plate
of fried eggs and Polish sausage.
“We'll run with that other one till
it goes. Mavbe it'll hold out.”

Tire goes—but 'don't worry’

It doesn't. Shortly after rolling
by Macon, he sees in his rear-view
mirror chunks of rubber being
thrown onto the highway, “There it
goes,” he says, “Don't worry. We're
okay."

At a big truck stop in McDonough,
Highhouse loses an hour while the
chunked tire is removed, a spare put
on. It costs him $6.

Up in the cab, he reaches past
the steering wheel and drops a few
pennies into the slot of an empty
soda pop can wedged in between
the windshield and instrument panel,

“That's Linda's penny can,” he
gsava, I've got a daughter in gram-
mar school, and whenever I get back
from a trip, she climbs up in here
and empties that can.”

Highhouse says most independents
pull either one of three types of trail-
ers—a flat bed, a plain cargo box or
a refrigerator box (called a “reef-
er,” a term once applied to marijuana
cigarets), He savs that from a truck-
er's point of view, hauling fruit and

vegpetables ia the most eritical job.
Refrigerator unit temperatures must
be held within a certain, often nar-
row range, meaning the thermome-
ter in the cab must be monitored
conatantly.

“1 don’t know why, exactly, but
the guyvs tell me strawberries are
the toughest thing to haul,”” he says.
“I guess they can get spoiled real
eagsy. There's a saving in this busi-
ness that the only difference between
hauling produce and hauling garbage
ig2 one degree.””

Not running right

He glances at his wateh and savs
that maybe it's time to stop for
lunch. Besides, he wants to take a
look at the fuel filter. “We're not
running right. Might be [ got a
little dirt in there."

He rolls off into a large truck
atop, its parking lot full of idling

rigs, the drivers of which are inside -

grabbing a bite to eat and a few
minutes of relief.

“A diesel engine’ll cool down a lot
quicker if vou let it idle instead of
shutting it off,” Highhouse says.

He climbs down, checks the filter,
decidea he might rig his fuel lines
to bypass it—perhaps when he stops
for dinner—then reaches up behind
his cab seat and takes out a two-
foot-long stick like a broom handle,
one end of which is weighted. He
walks around from one axle to an-
other, thumping each of the rig's
18 tires with the weighted end of
the stick and listening for a certain
thunk that will tell him a tire is flat
or might be going fat. He says that
his youngest son, Bill Jr., a loader
checker for North Florida Freight
Forwarders in Jacksonville, made the
atick for him in shop class in achool.
“They sell ‘em in the truck stops,”
he says, “but I like this one. Makes
a pretty good billy, too.”

Over a barbecue sandwich and a
glass of ice tea, Highhouse confirms
that truckers wusually carry with
them a fair amount of cash, and
that a lot of them keep guns handy
for protection. He savs that's one
reason truckers tend to stick together
in well-lighted areas—for protection.
He recalls the robbery and murder
some years ago of several truck
drivers along what he thinks was the
Pennsylvania Turnpike, and the
consequent feeling among many driv-
ers that the wisest course is often
to shoot first and azk questions later.
“Lot of nuts wandering around out
there,” he says in a flat voice. “You
can't be too careful.”

Back out on the road, Highhouse



rolls on to Chattanooga, where he
swings around onto Interstate 24 and
makes a long, laborious climb up a
mountain to a refueling stop at
Monteagle, Tenn. He takes on $36
worth of 47.9-cent fuel, enough, he
sava, to last until he reaches a fa-
vored station in Elkhart, Ind,

Back on the road

The hours slide by, and the soft
light of an early spring day down
South fades into a gentle twilight,
then a shadowy darkness. The steady
beat of the big diesel sounds a mo-
notonous  accompaniment to  the
miles and miles of monotonous as-
phalt. Highhouse is quiet, the novel-
ty of having a guy aboard with him
just about exhausted. He seems set-
tled into a state of suspended con-
sciousness, as if he has somehow
checked out of the human machine
behind the wheel, He sighs now and
then, belches and blames the Polish
sausage he had for breakfast, clears
his throat, reaches in his pocket for
a stick of chewing gum. With the
exceptions of brief stops here and
there, he has driven steadily for more
than 12 hours, and as a result ap-
pears to have turned his physiolorical
rheostat down to idle. There is still
a long way to go,

As he approaches Nashville, the
CB blurts out that the police are out
in force, apparently sweeping the
highway by radar and collecting on-
the-apot fines, “Smokey's got his
Kodak on and he's takin' green
stamps,” the voice on the speakey
says. Highhouse adds his two cents
to the jam of acknowledgements and,
without looking, hangs his
back on its hook,

mike |

“"We can have supper up here a |

little wayvs,” he says. “There's a
place over in Kentucky where the
food's usually pretty good.”

At B:15 p.m., he pulls oif Inter-
state 65 and into a big, well-lighted
truck stop, parks his rig alongside
an idling “reefer,” and poes in to
have his third meal in 14 hours.

She's heard it all

Highhouse orders the evening's
special from a young, bored, some-
what overweight waitress whose rea-
sonably pretty face reflects immunity
to the oecasionally coarse japes and
suggestions proffered by the men she
serves, She has seen and heard it all,
fella, and her knowing brown eyves
show it. Not quite listlessly, she
deals out an order of chopped beef,
brussels sprouts, boiled carrots, a
glass of milk and a dish of indetermi-

{Please turn fo page 142)

LAWN & GARDEN TG

YOU

BUILD =
save
$150 ==

A neat lawn and fresh, nulritious, homa-grown vege-
tables are yours with less work with Yard Srong
Tractor features B or 10 H.P. enging 4-3paed frans-
axle; geared, auto-type sleering: turf-savar tires; high
back, foarn saat, %" thick steel frame and more
ICosts up to 5150 less than store models Secause you
assemble Yard Bronc. 227 x 34" chart steps you
through tn 10 hours, using common tocls. Attach-
mants include 36° mower deck, dozar blade, roller,
dump cart, cultvalor, disc, snow thrower. 6 others
B H.P. Yard Brong Kit (TR-8-ALE) — $599.95
10 H.P. Yard Brone Kit (eleciric start) — 385595
For free brochure, send ad to; Heald, Inc. Degt. PM-8
P.0. Box 1148, Benton Harbor, M 42022

OUTFIT STARTS YOU IN

BIG MONEY SHOE BUSINESS!

Run your own profitasle ‘shoe stare’
business fram home in spare or full
time, We givé you—FREE—com:
plete Starting Qutfit that makes
u $217.00 EXTRA each month
or just 2 easy erders a day, You
!r;c;lrttun:f i I1‘ail-?:rllln dress,
wark shae styles lor men
and wamen, Alr-cushion shoes, many uthcr'r;pgu_u fea-
tures! Sizés 444 to 16—widths AA-EEEE, Draw on
300,000 palr stock. Earm prizes, bonuses, shoes for
yourself-——even a new car of calor TV! Rush posteard
for your FREE Starting Outfit today . . . Mow!

MASON SHOE, cept. £.80D, CHIPPEWA FALLS, WIS. 54729

DRILL YOUR OWN WATERWELL

With this low-priced outfit you can drill yoar
own water well st & cost of about 12¢ per
foot! Also, this wnit can be opersted hari-
.. dontally to drill free-flowing springs in hill-

sides. A Bbig, lact-filled d 24.
book “Hmll'fn lIilllrinrl 'fn-utp?ltwn "I'lfl:;r ‘#E:JI?’ 5
just $1.00 PPD, (Refundable) “*WRITE TODAY"
DEEPROCK MFG. CD,
703 Latayatte Pawy., Dept, PRES, Opeliia, Ala. 36801

+ « » LEARN AT HOME
Dulgue Sweagev Byatem develops
witch repalr silils step by
home In spare Lime, Np p
peErienee needed, Low fuitbon 5
bl lessan and full informaution

CHICAGD SCHOOL OF WATCHMAKING
Dopt. 186, Fox River Growe, 11l 80021
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NEW RUBBER STAMP BUSINESS
PAYS BEGINNERS ™ 16.50 AN HR.

Start at Home in Spare Time

| The multli-million dollar Rubber Stamp business—ones controlled by &

few hiﬁ companies— s now bein
in each community throughout

Rubber Stampa wit

machine that does the wor

rﬂuﬂud ather copy'’ nesded by offices, factoriesand
adividuals, Working full eapacsity, it canearn aamuch

as $13.00 an hour for the aperater! Now you can get

| intothe big-pay business yoursell, with your own home

s h“d?uu tera. Youdon't need experience. Wesupply
everything, including complete instructions and tg‘ht

ways to get business coming in [ast, We sven help

your start! Start making up to $16.50 an hour
from the very beginning. Cash in on the profitable
Rubber Stamp businesa in t:nur community, right
away. Wa'll mail full parti FREE and no sales-
man will call. Be first in your locality. Rush coupon
[iFeid | le R ] T a3 rosbence bo:

taken over by amaull operutors —one
e United Statea. Men and Women
who have this inexpensive machine ean turn out buge quantities of
special wording that buyers once wera foresd to
buy from bd{umtlu. Material costing only 27¢ makes a stamp that sell:
l':&?."m‘ is aimple and easy to o
and it turns out as many as six Rubber Stamps st a time, sac
different wording such as names, addresses, notices, stock numbers,
: r —— N — — —
R

|
I

Create a
Family Treasure

Build one of our exquisite
grandfather clocks. Create o
real conversation piece and
family heirloom, Kits are
Red-i-Kut, easy-to-build,
semi-nssembled of solid %
in. kiln dricd mahogany,
cherry or walnut. Tubular
bell or Westminster rod
chimes. Spun brass Goddess
[‘.}“'"“ Lyre or Lady Floren-
tine pendulums. Send $2.50
for set of three plans,
AMERICAN CLASSIC,
SPIRIT OF MOUNT VER-
NON and SPIRIT OF THE
CENTURY p[us full color
descriptive literature, and
specifieations on all kits
and movements, Est. 1916
KUEMPEL CHIME CcCLOCK
WORKE & STUDID, 21145
Minnetonka Blvd, PM£3,
Exeelsior, MN 65331,

New AM/FM-CB |
R@Cﬁiver! Low Price

$2995

& + Builtin fermze AM
antenng
* 45" elescoping
swavel FM/CH
ANLETA
Al 23 CB channg's
Shai rude tuning
Volume snd Tona
controls
Battérses included
Jud*x 2
Manufacturer's |
Warranty
52995 plus 53
shippeng and
INBUFBNCE
Optional AC
Adapier & 54 .95
each

-

Get in on all the CB Action, anywhare, with
this new portable 23 Channel Recewer (plus
AMSFM] by Harmes. It's a quality built,
sobd-state unit n a8 handsome. high-styled
casa, The convenience of a portable radw —
the excitement of ail the CB happanings - |
all in one at an amazing price. Order today
for a 2-week no obligation trial Pid a7e |
TWO WEEK RETURN PRIVILEGE |
Check, Monay Order or Cha Cards. Pleasa giua
Account Mo, Bank No . (o anyl. Expiration Data.
Signature. Conn, residents only acd 7% Sales Tax

ORDER TOLL FREE 24 HOURS, 7 DAYS

B00-243.6008  Conn res: 1-800-882-6500
new cance .."s 158 Bilvermine b
1 Worwak, Ct 06850

—

THIS LITTLE TABLE TOP MACHINE
MAKES EVERYTHING SIMPLE & EASY
b

Tate
with

FREE!
1512 Jarvis Ave., Dept. B-1-F), Chicags, UL 80828 |

UBBER STAMP DIV.

Pluase rush full par-
ticulard abaist your
fimancing plan and
the little machine
that can get me
started in the prof-
itmble Rubbsr Stamp
buasiness at home in
snece Hime: Exery: R




Amazing New
Magna 252

FLAMELESS~*
INFRARED
PAINT PEELER
and All-Purpose
Tool

Look At AIl These Uses!

= Remove Palnt from . . .

Wood
Siding Wood Boats
Imteriar Trim
® Remove Tile and Adhesive A
from . . Ll

M. ..
Floors Walls Furniture
Humuuu Formica and ceramic

a:plyr or remave ski wax
eam wallpaper

Defrost ﬂiﬂdihitlﬂi. refriger-
ators, and freezers A
Comiort heat for sporting evenls
Sweat copper pipes and fhittings
Remove | !Fs and decals
Saften ru
Thaw pipes and faucels
Thaw frozen car door lochs
Engine startin
Dry damp Igniticn systems
Keep warm in duck blinds
Comfort H!ltlﬂf
Emargency healing
Survival kit

A remarkable new “heat tool™ thal
belongs in every home, camper, aulto, truck,

* When operated In accordance with instructions.

ORDER NOW ONLY $25.50
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my gheek or meney order far 32550 plus 81,00 fer
handlisg.
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SPLIT-IMAGE TRANSIT
The Most Revolutionary
LEVEL & INCLINE
MEASURE

Ever Made!

IDEAL FOR:
Contour plawing
ent

Brick !:nEHg
Cement Work
Survey ==

Etc. ;1 295

plus $1.50 Postage & han-dllng_

leatherette
case $3.95

Thiz simple yet amazingly scowrate instroment imdf-
tates level and measures ineline dewn ta a frastion of
wn bngl, Makes Biulilile tyie of string levels obsalete.
It not only indicates level, but shows exaetly hew much
enrfection Is nesded, Just
imags irnmsil amd farget

ane persen, using the split.
migplied with |f, can per-
farm any levelling, neline-measuring job guickly, sai-
ily, ascurntely—meapures inelines down to the thin.
ness of o dime ot 25 fest,

Send chock or WAV, 10 day maney back guarsabes.

J.W. HOLST, Inc.0ei. FM-86, 1868 E. US-23
inih. fos, ndd 0% Baies Tax)  Eas Tawas, Mich. 40130

Lear EUSTI]M PICTURE FHIII'."IIH[i

Fﬂr Fun ur Pru“tl ket Prefpsnmnals shew

L pou i8a trade pecrebi of cusbem porirait and pecluie
framing. IUa & lascinating, seliafying era® — yet a
Framar's shilly are wordh 38 10 310 an hour o mons|
Stan & class, quist besisgis you can
wasily manage from homs in parl Hime
— wi'll show you how, Belp pou avery
glep ‘Write lov complels details — na
alikgslan sad o saliimes wil call
FRAMICRAFTERS, Depl. @i PO Bea 06 1705 W, Barkley, Orange, CA 07666

ART OF CUSTOM PAINTING

Most complele cuslom pain boak ever rub-
lished, Ih’n “bible" nlp:ulalm‘ ters. Step-

by-step instructions show all the technlgues

u've sesn and admired on vans and cars.

er book #8337, $10.95 includes slage &
handling, Money back quurﬂnhi H not satls-
fled. Send lor e Bd e catalog. CAR-
BOOKS, INC.. Dept. D-57, :I. 1 Glen Ave. Bsax
Clild, NY 11579,

SUPER CAULK
Guaranteed
for 20 Years

« Macco Acrylic
Super Caullk will
not lose
adhesion,
crack, bleed,
stain or discolor

« Adheres to all
common build=-
ing materials

= May be painted
within r
minutes with
oll base or
latex paints

= Resists dirt i
plekup e,

« Easy to apply

+ Hands and lools clean up quickly
with soap and water

« For use inside or outside the home

Guarantes: Macco Adhesives guaranioss hal
I Macco Acrylic Super Caulk |s used as direcied
and falks wilhin yaars after application
Macco will replace an equal amount material
al no cosl aller inspeciion, and upon submission
ol prool of purchase to Macco. This guaranies
applies to residential use only,

MACCO ACRYLIC SUPER CAULK.
IT'S CALLED SUPER FOR A REASOM,

‘!"‘r'- MACCO"ADHESIVES

o LEARN  LAviikNs
254 STOVES
for Colemana HEATERS
Ihetails COOLERS
CAMP GEAR ...
REPAIR FENTS
HOO CONVERSIONS
SC LS BACK PACKS
i, Mo, PME : : :
ATIE Mafth Biown Avense 25 IN stardemin
Seottulale, Aritona HA251  wnee i

nayy AP oL mase DraMumen
1 fae FRLE "DRAIT-
B SAREER - e

|
i
1
|
|
HAME i
ADDRESS i
[ ATATE 1

MORTH AMERICAM SCHOOL OF mmu Du'l PBOTH|
—uuu-llllhﬂu nf.,mn.m 2660
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PUMP [IRMHS nuuls cellars, laondry tubs
|IRRIGATES - E.THE"LILHES - SPRAYS

Heavy duly ball beasing pump, All metal, ru“
proaf Type KB, stalniess shaft. Use L WP o
larger, 1 WP 1,200 GPH 60 an!ﬂun
PH 25" well, 5,700 GPH max, 134" In;
17 out, Bait or direct drive. $17.95
LT Type P owon't rust ar clog. Bronze boar-
g, To 2,400 GPH, 17 In; 34" out.511.85
P'pd cash with order. Maney back Guarantee,

LABAWCO, 40 Hwy 206, Belle Mead, N.). 08502
Prlnt Your Own

Carils, Stathnery, Advertising,

lwbsels, tiekols, BRRBURSIRERTS,
tingr, Rympathy,

prayer curd, e, Bave maney
Prlwlf-r-hrl. poed profit,
|| v hime print dhoep, Pays for
g lull-nrl gime, dald direet

" notory, Kany mh‘n awnt
| W.- Lupqnhr everything, Seml S

for entaloy, WELSEY PRESSES
TE-BH Mariden, Conm. 08450

" Scope-Shot ﬁ
Wodd's Fine Precision G magere
SLINGSHOT

NEW .

EXPLODING
Fray urmh oha o oole ;au
mhen Sy Lsbritet

vB o el

Fiviel grip. 5o poweriel o wilh
lih pauial p-nlurh-l' 1
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TRUCKIN"

(Continued from page 141)

nate red Jello. Highhouse takes it in,
apologizing for its so-so gquality.

“Can't imagine what they did to
this chopped steak,” he says, look-
ing at it as if perhaps it might bite
him.

If for no other reason, America's
truckers deserve a tip o' the hat for
their genial and cast-iron tolerance

of depressingly bad food. They are -

a captive clientele to whom the ad-
vertised slogan “Home Cooking” too
often signals gastric distreas. To a
man, they pack antacid tablets, pal-
liative evidence of their courage and
endurance, In general, truck-stop
food—served 'round the clock seven
days a week—is not exactly memora-
ble cuisine.

Back in the rig's cab, Highhouse
fireg off a splendid volley of belches
while flourishing a toothpick with
practiced precision.
up over the Indiana border,” he says
between burps, “then maybe we'll
grab a little nap. Might rig up that
fuel line, too.”

The miles roll by in comparative
gsilence; the traffic is light, the CB
chatter a now-and-then thing, and
Highhouse is almost robot-like as
he pushes his rig through the chilly
night, Much of what he does, he
seema to do automatically, as if no
thought is required to flick his head-
light beams up and down, flash his
courtesy lighta to passing truckers,
or cope with the few and indifferent-
Iy regarded “four-wheelers"
foolish enough to play dodge'em with
the rumbling behemoths that seem-
ingly own the night roads. His con-
versation is sporadie, his words
apare. He is every inch the old pro,
gloried in the songs of country-

western music, very much a part of -

the “white line fever” that each
night delivers the nation's goods.

About 1:80 a.m., he seems to drag
himself up out of the abevance into
which he has folded his being for
the past few hours,

“We've been doing pretty good,"”
he announces brightly. “Been aver-
aging about sixty-five, and we're al-
most to Crotheraville, We'll stop
there, get a bite to eat and sleep for
a bit."

Hits the spring

A few minutes later he pulls off
U.8, 31 and into an island of fluores-
cent lights and parks in a nest of
idling rigs. Ingide, he hits the spring,
washes up, and goes out into a sur-
prisingly erowded coffee shop to sit
down at a amall table and order from
a thin, harried and foot-sore blonde

(Plgasa furo to page 143)

“We'll push on .
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nervy or



TRUCKIN'
(Continued lrom page 142)

a hamburger and iced tea. His eyes
are red and watering, and in be-
tween bites he fights back an occa-
sional yawn. Someone cranks a coin
into the jukebox, and the country-
rock result strikes an oddly discor-
dant note in the clamorous, vet
strangely subdued room, “Let's take a
“pap,” he says, pushing himself away
from the table.

Outside, he gives his rig a final
walk-around, elimbs up in the cab
and stretches out in its single bunk.

“Tt's kinda ecold out there,” he
sayvs, “so we'll leave the engine run-
“ning to give us a little heat. Hit the
door locks, will you? You okay?"

Sleep a brief interlude

I assure him I am—I'm draped
over the seats and the padded engine

housing. Highhouse save “Good
night” and drops off immediately,
his even breathing svnchronized

with the offbeats of the idling en-
gine, It is just past 2 a.m.

Three hours later, Highhouse
stirs, prods me and says we've got
to get going. He sits up, fishes around
for his toiletries kit, and ecrawls
down and out into the cold morning
air. He vawns, stretches, then shuf-
fles into the truck stop to wash up,
shave, brush his teeth and have
breakfast. He says he has slept an
hour longer than he intended to and
has to make up time. Repair of the
balky fuel line is postponed.

A little after 9 o'clock, Highhouse
turna off 31 and heads east on U.S.
6. He wants to get to Middlebury as
soon as possible so he can offload and
get to the Ranger Div. depot at Ham-
mond, where he hopes to pick up
enough to fill out his load for the
return run to Jacksonville. He says
he'll eall Hammond as soon as he gets
to Middlebury.

At 9:50, he drives through the

rates of Coachman Industries, stops |
to find out at just what building or |

area the plywood is to be offloaded,
then carefully and skillfully threads
his way through piles of lumber and

rows of finished Coachman REVa and |

trailers.

Pulling up parallel to some lum-
ber and axle assemblies stacked out-
side a long, low, cement-block fac-
tory building, he goes inside to notify
a forklift operator of his presence,
then sets mbout unfastening the
straps and tarps and plastic sheets
that have secured and protected his
cargo. He is responsible for any
damage incurred en route, and he
checks the uncovered stacks care-
fully; a couple of sheets on the bot-
tom of one of the stacks are damaged

Baat wp sofas

RESTORE |
JUNK |

..and make 2 week's pay
UPHOLSTERY AND IN A SINGLE DAY!

REFINISHING RRE | o you enn tie & koot and hammar
PROFITPACKED | o 1ack you can faasn how fo
SKILLS ¥0OU CAN f-ub b v turniture
MW EASILY
LEARN AT HOME!

FURMNITURE

e

i eegng regular jobe
Oinea you are skilled in Llnhnlilug wisii'll néver be an wani
af “something to do"” — whether for pleasure or prolit
Fou'll fimd fun and sxcitemsnt searching far discerded
furniture — and restaring i1 to like-new condifion
quull:nrp s mueh mare then just 8 highly prafitable
CCCupation . ., it can b 8 satisfying, crealive hol for
both men aed woemen i Bby
GET STARTED NOW

WRITE TODAY far aur FREE 32.page
biook,

"EG FE':IHTE- IN UPHOLSTERY,” Fras samgle
Ie3sons o complate detalls. There's no abligation — and
no-ane will call. Approved far Vaterans and Non-Veterans

MODERN MIIIT!-MTIIUT‘E 1205 W, Bariiley, Box 18 pugBemge, H 87668

EARN '
MONEY
FAST!

HYDRAULIC JACK REPAIR HMHAL Co., INC.
0.F.0. 80X 1 » STATEM ISLAND, N. ¥. 183

AUTO-HOME THIEVES BEWARE

Now avallable, n very efferlive alafm syelein Tor éafi
and trecks, The partd can he parchased mosl BRYWIKEre
Fuef ledim tham 518, The systesn oan be Inatalled kn an
bair or sn uskng shmple hond wools, I0s eelisble ansl
Fugged el foalpreol amad will lest & Difetime, aelng
mruven  eleetrieal priscipdea, and employing e gl
micki. Pradoct year O.05,, Tepe Dork, Eie,, nowf In-
cluded are enr/irack anad home plans. Hepd 3300 for
wmnploie plans agd faformation io;

.QUTI_'I SEHTR‘[‘ 15 Riverside Dr

s..hu-_ Mighignm 45803

REPAIR HYDRAULIC JACKS
Uain whiti you lusin o boma B

Baes of jacia in o aad ala sbAOE

alalign, truching fums, body shega

TppieL, U trieh Ad Liter il pars

iong . moal of WA R 08 BT

M rep W ghoa you HOW Siad

APATE WE B yEor BEBTERE O

unpe Big oppertusty for mecharic

ALT Mow!

Be 2 MOTORCYCLE Mechanic.in 90 nd;s

Iﬂ| Frow
BEO-0) & ORAY

'ur. Shptrasper B, Buytons Bauch, Mla. 12013

:luﬂﬁ‘ . .l‘l’l IE Hﬂllﬁ!l
plans & in |
build t:l'lllll Al Erudmmr tI}"I
Bfeeple, (C) F rn Iwh-llu- in
thom-packed umln‘ ovements, Galr.
Ill'tl-l Hll'hﬁ d Ilﬂl-l; I& sther Ane
I 3 plans—352,50. Cataleg alone—

Hl!ﬂll & SULLIVAN COMPANY
Dept. PM Osterville, Mass, 02655

Be Your Own Boss

In a Business of Your Own

SHARPENING
SAWS

SEHARPFENS
1000 SAWS
A YEAR |

ahinr pem araend
1k

jrarts =
Wirk eumes [rodn
na far ns OS5 mles
away'—Jiw H
Walkei

FOLELY FILER
IUT’! ouR GR'UI:IHII'I-

=1 hava 0led

Ular i
Krviaser

Earn S to °8 An Huur

Heve is n stendy repeat CASH business that paya
from §6 to #8 an hour, and you can start in your
own basement or garage In your spare time. Every

| saw you sharpen with the machine aceuracy of the

Faley Sl.w Filer is an ad that brings more custom=
ers, J, O, Delbert wrote us;: “Since | got my Foley
Filer five years ago, | have averaged 415 saws each
day over all this time.” Howard Kuhns says: “"We
operate ¥ Foley Filers and our business AvVErages
about 0D AW Per month. The count last year was
56,708 saws.”

The new madel Foley Baw Filer Is the flrst and
unly machine that sutomatically sharpens combina-
tion (rip and erosseut) eiveular saws—also all
hand saws, band saws and erosscut elreular saws.
The adjvstments are slmple—there 8 no eyvestrain
—nnd you enn start right sway to turn out perfect
eutting saws. Exelusive jointing action evens up
irregular teeth—aoll saws cut like naw!

WE FINANCE YOU

Foley will help you get started with minlmum
investment, No franchise fee, Write for com-
plete information. Ne abligation.

Send for FREE INFORMATION

814-4 Foley Bldg.,

| Minneapelis, Minn. 55418 |
Send me free information and how |

| Foley will finance me.

I Nune

I Address " |

| B o ot b i

C-B'ers GET YOUR “HANDLE"

spilled oul with bold professiomal letters, black
on white. One strip applies in seconds, Weathér-
proal for smy surface of your wheeler. Prinl or
type your handle with your returm address and
send check or m.o. for $2.50 to

HANDLES, £5:ne * 14830

. ¥ 1254
Cornlng. N. ¥.

Can you lpnt th! "H’W In ﬂlil pl-:tur-?

Hidden beneath the smooth, sleek lines
of the Invader GTS is a VW bug. This
fun and easy to build sports car kit
results in a low cost, axotic GT machine.
Send 52,00 for a Elhuw color catalog.
Mtnkil,!‘?!ﬁ ihpuﬂtstr Dakland, CA

#rE
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Convect C frealor

THE MlFfA..f.'_!- FIREMLACE FURMACE

EARN
EXTRA
INCOME

HERE'S HOW CONVECT-0-
HEATER WORKS!
Constructed of heavy duly
ateml, the firg 15 Bulll de
reclly on the sealed cham-
bErs, Heatl frofm The ot
test point of the hireplace
passes through the chamber walls which heats
cool air that is drawn in from the room, The
superheated air is them forced back into the
room by & small blower fam, Smoke and gases
flow wunrestricted between the sealed chambers

and up the chimney.

Remember according to the University of illinois
study 90% of all hireplace heal now goss up the
chimney . . . CONVECT.O-MEATER caplures this
heat and redirects it infa the room.

HERE'S WHY YOU SUCCEED!
You recene sverything you meed 1o vlart making money
& Markgt Tesled Sales Plas  « Product Biethures
= Sated Alde 4 Ad Mats
= Publicily Relsases « Order Forma

smail Topar FREE SALES KIT

V50 Ardale B
6 Finc

Genersl Products Corp.
Wesl Haven, Conm b

FREE

COLOR CATALOG

Build Your Own
% A Grandfather Clock
F starting under

200

(Including West
German Movement)
* Do-it-Yourself
Case Kits, parts
pre-cut
« Solid 34" Black
Walnut, Cherry,
Mahogany, Oak
= Solid Brass
Movements, Dials
* Finished Clocks
* Diract Factory
prine:

ITI-E“I

et

WRITE FOR FHEE COLOR CATALOG

EMPEBOB.
CLOCK COMPANY

Dept. 620 Fairhope, Ala 36532

WORLD'S LARGEST MANUFACTURER
OF GRANDFATHER CLOCKS

HAVE YOU EVER |

s TRIED TO
pC
s B uy

=, TRY OUR
= ".\ OME WHEEL
‘%I ":!"" TRAILER

MADE OF THE FINEST QUM ITY FIBERGLASS
WHICH 15 A5 BEAUTIFLL AS 1T 15 DURABLE

WEATHER=FROCF . THEFT=PROOF STORAGE
BACKS A5 EASILY AS YOUR CAR / CAN BE PRRALLEL
PARSED WITH EASE / ovER 1B cu. FT. OF SPRCE
FOR COMPING EQUIP; SCUBA CEAR: SKIING WEEKENDS;
MUMTING TRIPS; GOLF EMCLESIOMS; AMD EMDLESS

OTHER USES / WIRING AND LIGHTS INCLUDED WITH
HETCH THAT FITS ANY CAR DR TRLICK,

DIV, OF GLASSLINE PRODUCTS

G3E cRACE &T.
ENCELSIOR, miwd. S50

TAG\ong

HIME PHONE
BUSINESS PHONE |,

eceosed 16 3100 For VOUR DROCHERES AMD INFD. J

———

DEALFR |NOUIRIES INWITED

UPHOLETER ANY VIMITLE=START
WITH Youm GWN f.l-l R VaN!

LR TN TOg T e T B |.- fad ol

1% uethefese iy and i
In gl sRARD FiOL
fatednd \IE'! AP‘FHO
AUTD UPHﬂI.lI'II'I‘f' INI-'I'I'IUI'I

SEND FOR FREEAUTO TRIM
CAREER BOOKLET AND FREE FACTS
ON HOME TRAINING PLAN TODAY!

I Airtn Uphalslery Inatituts, Dept. cov
1705 W, Barkiey, PO Dos 16, Oranga, CA BIELE

—_—— — S

Pleans rush me the bag (Hestraled
aubs upholatery lact hook at mo chaigs
Mamp Ay
I ? Addiees
I- 1] Biate Eip
— e — e e e e e e — —

.':.‘ ’

‘ﬂll.lli HE\' TI‘.I CMH"|

AMAZING VINYL REPAIR

Big, fast earnings with amazing VIP
Yinyl Repair. Big profits, repeat
business,car shops, homes, motals,

i bars, restaurants, oto. Easy, quick.
FREE details by mall. Mo salesman will call.
ViP, 2021 Montross, Dept. 187, Chicago 60618

slightly, not enough to cause any
flap. He goes about hiz chores with

| an easy familiarity, then stands by
| as the fork-lift comes and goes. He

| waves to the forklift operator,

smiles as the last stack is lifted off,
then

| goes inside to find a telephone and

| utes later,

make his call to Hammond.

Okay to ride

“if we make time,” he savs min-
"1 can pick up some stuff
for delivery down around Miami.
They want me in Hammond as soon
as possible. Incidentally, 1 got an
okay for you to ride to New England
with a friend of mine, a guy named
Mike Webber. He'll be leaving later
on this afternoon.”

Nearing noontime, he is back on
the road, heading for a favored fuel
stop in nearby Elkhart. At 12:30 he

payes $51.50 for 121 gallons of 42.9- .

cent diesel fuel, four cents cheaper
per gallon than any he has purchased
thus far on the trip. He figures his
savings at $4.84, enough, he savs
again, “to buy me a meal."

Out on what Highhouse calls “the
Toll Road™ (Interstate 80,/90), 1
surrender and reluctantly but grate-
fully heed his urging to crawl bhack

up in the bunk and sack out. The
sleep is hrief but blisaful.
At 2:30 in the afternoon, High-

house noses into a dreary, fenced-in
lot on the outskirts of a bleak, rav-
aged bit of landscape typical of
America’s industrial fringes. Parked
in the oil-soaked dirt lot are a few
other partially loaded rigs, their
drivers presumably inside a nearby
office shack awaiting word on possi-
ble cargo that might fill them out for
runs to Texas, New England and
points south, Highhouse parks, goes
inside, is told by the dispatcher that
if he gets it in gear, he still has
time to drive over and pick up that
partial load for Miami.

Ready to roll again

Highhouse is all quick motion now,
completing the necessary paper work
and anxious to be off again. His luck
seems to be holding, and maybe he

| can make the first stop and then the

other one and maybe by midnight be
on the road back to Jacksonville.
Maybe when he gets there he'll be
able to stop by Sears and put some-
thing down on that needed new tire.
Mayhbe,

“Nice to meet you,” he says, head-
ing for the door. “Hope vou get home
okay. Mike here'll take good care of
vouw, Be sure and let me know when
that story comes out.”

He waves and is gone, * Xk



Consumer Tested Remedy for Sick Car Performance
Sparks New Life in Pre-1975 Cars.

Owners of pre-1975 cars get befter
performance with less maintenance
when they install one of the Mark Ten
C.D. Electronic Ignition Systems. In
fact, thousands of users testify the
Mark Ten has noticeably improved their
automobile’s performance. As a
California doctor stated after using the
Mark Ten for 95,000 miles. ...l can
‘feel’ the difference in performance
between my conventional
ignition and the "

Mark Ten..." )

Mark Ten Systems®* spark each
plug with 50,000 to 60,000 volts in
secondary output compared 1o a mere
25,000 volts in standard and most
pointless systems. This means dramatic
increases in acceleration and general
engine performance, and substantial
increases in gasoline mileage. Points
will last the lifetime of the rubbing
block. Spark plug life is extended three
to ten times due to the hot spark
generated by the Mark Tens, which
eliminates fouling and cleans dirty plugs.
And the Mark Ten Systems virtually
eliminate at least 2 out of 3 tuneups!
Look at what Delta Customer P.S. from
Mew York wrote, “...1 might add that
| had another unit of yours that has
been on three cars so far. Each of the

-

MNow its on the fourth car with 20,000
miles on it and going strong.”
The result? BIG SAVINGS!

Send today for your copy of the
new Delta brochure and learn how a
Mark Ten System can spark your car
into new life.

*Only Delta Products offers a full line
of C.D. ignitions: The Mark Ten and
Mark Ten B, available assembled or in
kit form; and the Mark Ten C,
assembled only.

— = ——————————

' DELTA PRODUCTS, INC.

PO. Box 1147
Grand Junction, Colio. 81501
(303) 242-9000 Depl. PM

cars was driven about 50,000 miles

before it was
turned in. Not one

|

|

[

: Send me
of the cars ever I

I

|

|

I

I
I
I
|
how they can improva ihe parformance of my car. |
I
|
|
:

| want o know more about Mark Ten CDI's.

complete no-nonsense information on

had a new setof | ™MNo™® i
points, new Address
plugs or a
tune-up. e —
City State Zip :

NOW! Start your own money-making

Mo doubt about it .. as a small
engine pro, you'll be joining one of
America’s fustest growing indus-
tries. You'll be able 1o command

hourly rates equal 10 any other
skilled craftsman in your area

and that's just for labor. Parts,
engines, and accessones add even
more o the profits!

" 46-million smail engines

in service today!

Today, there are over lorty-six
million small engines in service
across America. That's the official
count from the Engine Service
Assn., and new engines are being
built at & rate of one million per
month! With Belsaw training, vou
can s00n have the skill and knowl-
edge to make top money servicing

Increased Income

“I've had about
ﬁ Years X Fi-
chee repairing
serteill engines . .
fet reprairs wer

9

only minor ., ., i

til & started the L

Belsaw Course.” \Walter H, Strick
Campbeli, Calilornia

these engines. People will seek
you out and pay you well to
service lawnmowers, tillers, edg-
ers, power rakes, garden tractors,
chain saws, mini-bikes, go-carts,
snowmaobiles, generators, snow-
blowers, paint sprayers .. . the list
is almost endless,

No experience necessary.

You can master this profitable
trade right at home, in your spare
time, without missing a paycheck.
Lessons are fully illustrated —so
clear you can't go wrong. You'll
receive practical “hands-on™ ex-
perience with specialized tools
and equipment plus a brand-new
3 HP engine = all vours to keep!

business in SMALL ENGINE REPAIR!

Part time or full time — right at home — we help you every step of the way.

You receive tested, and
proven instructions.

We show you how 1o get busi-
ness, what 1o charge, how (o gel
free advertising, where (0 get

supplies. .. all the “tnicks of the
trade”. ., all the facts you need 1o
assure success right from the stan

Discover how Belsaw training
can give yvou the skills you need
1o increase your income in a high-
profit, recession-proof business of
your own, Just fill in and mail the

1.0 H.P. CLINTON
ENGINE . . YOURS
T0 KEEP!

Tools and Equiprent -
Yours Ta Kesg!
-

coupon below to receive full in-
formation with o abligation or
salesman o call on you,

DO IT TODAY!

BELSAW INSTITUTE. 517P FIELD Bidg.
KANSAS CITY, MISSOURI 64111

SEND FOR FREE FACTS! No Obligation and Ne Salesman Will Call.

: BELSAW INSTITUTE,
1
]
i
1 irie Rapair. | undérstand
{ 0 salesman will call
= Mame_
BOOKLET!
Gives lull = Address.
detaile - Send N |
lor your copy = oy
|I}UIH ] “h _—

r-----------------------.mr‘""n-q---‘

517P FIELD BUILDING ;" JiIfi® "
KANSAS CITY, MISSOURI 84111 \ = f

[ YES, please send me the FREE bookiel that  *ws «="
ms full ditails about Slll'lll'lnﬂul'ﬂj' own busingss in Small

il i8 0 obligatkon and that



“SAVE
YOUR
HEART"

HEHTAL PURCHASE Program .ﬁvmlaln

Your STAIR-GLIDE"

instalis easdy and in less

2 hours. No marring walls or aliu"n.n, B

Wiring

required, Shipped direclly fram
within 4 days

STAIR-GLIDE*

e natior

largest selting stairway lift! UL LISTED

USED BY THOUSANDS: CARDIAC
ARTHRITICS. SENIOR CITIZENS

PATIENTS
RESTRICTED

PHYSICAL ACTIVITIES. POST OPERATIVES . and

household convenience, (ouldods mods's avail

1012

WRITE FOR FREE BROCHURE AND MNAME OF
DEALER NEAREST YOU.

AMERICAN STAIR-GLIDE* CORP.

# Buy Factory Direct and Save

4001 East 138th, Depl. POP-86
Grandview, Missouri 64030

* Radwy
Controlled = =,

SR TR

# Thousands In Use = Fres B-rnnhuru —

# Easy Homeowner Installation | |
# |Immaediate Shipment by UPS or PP

HELPMATE Equipment Co. Depl. PM-11, Baroda, Mi 48101

GRANDFATHER

2/ Build Your Own Pre-Cut &

HEIRLOOM
CLOCK

Compare
feature by
feature

«Sohd 3/4" kiln
dried wood

« All parts pracision
pré-cut, mitrad
and dowallad

» Lumbar sandad
on all sidas

* Fully Assembled/
precision-mada
‘Waest Garman
movamants

= All hardw ara
included -avan
SCrawa

‘Write now lor
FREE Color
Brochure of
complata line of
Grandiather and
other clocks.

HENTSCHEL
CLOCK COMPANY
Departmant 802-Z
16 Atlantic Avanua
So. Dennis,

Mass, 02860 /"

GIANT TFIAI:TD FIS

Two of the many naw farm
giants are those of Allis-
Chalmers (right) and Mazsay-
Ferguson (below), both 4WDs.

| equipment. Helping to meet this need

are the big, high-horsepower, four-
wheel-drive diesel tractors. And
farmers, brandishing time payment
booklets like ears of prize corn, arve
lining up to get on board.

Over the past five years, industry-
wide sales of the big units have in-
creased from 2547 in 1971 to over
10,600 in 19756. In the first three
months of this year, overall farm
tractor sales of 39,1756 included 2187
four-wheel-drive units. The White
atudy projects annual big-tractor
sgilea of more than 13,500 by 1980,

Power plus luxury

In addition to brute strength, the
new giants offer amenities not nor-
mally associated with something as
purposeful and lacking in subtlety as

a farm tractor. Usually, the big units
have as standard equipment roomy,
rigid, tightly sealed, soundproof all-
weather caba and deeply cushioned,
bus-driver-type bucket seats. Com-
mon are such creature comforts as
AM/FM radios, steren tape
and—ready T—airconditioning.
You can also get such things as
heaters, tinted safety glass, simu-
lated burled-walnut instrument pan-
ela, tilt and teli:sl:r,:plng gteering col-
umng and dual rear-view mirrors—
some standard, some options. What
ig probably the most Spartan four-
wheel-drive unit on the market now
ig Ford's County, made in England.
It comes with no eab and few, if any,
luxury touches offered by others.

CB on the farm
Some owners of the big tractors

have installed CB radios,
(Pleage furn o page

thus mak-
14ii]

Unusual design of J.1.
Casa's Traction King
(left) has a singla,
rigid body but with
optional steering on
front or réar whaals,
or on both, With four-
wheal stearing,
tractor can “crab"
sidaways. Above i3
Steiger's articulatad
four-wheal-drive rig.

decks -
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MAKE EXTRA $%$% EVERY DAY!
Get into the big, year-round

EXTRA MONEY BUSINESS
that's EASY to learn—EASY to do--

and EASY ON YOU!

Bea LOCKSMITH!

You Can Make Up to $10 an Hour
—even while learning! Train FAST at Home!
Mever before have money-making opportunities been so
great for gualified Locksmiths, Now lucrative regular lock
and key business has multiplied a thousandfold as millions
seek more protection against zooming crime. Yelt there's
only one Locksmith for every 17,000 people!

Start Collecting CASH PROFITS Right Away

" You're "in business'’ ready to earn $5 to $10 an hour a few
days after you begin Belsaw's shortcut training, Take advan-
tage of today's unprecedented opportunities in Locksmithing
for year-round EXTRA INCOME in sparetime—or fulltime in a
high-profit business of your own, Hundreds we've trained
have done it. So can YOU! All tools plus professional Key

THIS PRO
KEY MACHINE
YOURS TO KEEP

can add $£25 to

Machine given you with course, These plus practice materials
and equipment, plus simple, illustrated lessons, plus expert
supervision, plus business-building guidance will enable you
to KEEP THE MONEY COMING IMN! |deal for retirernent—good
jobs, too,

SEND FOR EXCITING FACTS — No Obligation
Discover what's in Locksmithing for you—how Belsaw's mas-
ter-locksmith-approved training can give you the skill you
can depend on to EARN MORE—ENJOY LIFE MORE. Just fill
in and mail the coupon below to receive full information by
return mail. Do it TODAY!

BELSAW INSTITUTE, 107P Field Bldg., Kansas City, Mo, 64111
Accredited Member Mational Home Study Council
Approved for all Veteran Training

fHEE,_I_ MAIL THIS COUPON —NO SALESMAN WILL CALL
gy | BELSAW INSTITUTE, 107 PField Bldg.

Kansas City, Missouri 64111
Please send me free ol cost or obligation your publication
“Keys to Your Fulure” on haw Belsaw can guickly train me

| |
$40 & week 10 your S AR LA
income...and it '“'T'I i I ' |
won't cost you a cent Silshow | Hame ]
with your training! ( Ton 18 R - |
ALL TDOLS, MATERIALS AND PRACTICE o i | Eltc'-'; e T ST Vet _State Zip_ |
EQUIPMENT COME TO YOU WITH YOUR E[IUESE wal it H_E'_n__: _________ -
REPLACE TROUBLESOME BED SLATS I f* '
> . | Before you
' | buy any
| nhouse
RECOGNITION...FINANCIAL nd out
mﬂnpi |'DH GHEW bu t Th ¢
FOR "INVENTING IT FIRST" MAY BE YOURS! abou e :
I If you have an ides for & new product, or a way Burpee GI‘EEII]IDUEE

“taglivget”
For wood rail or metal rail beds

Siop bed slat troubles with Shur-Lok Bed

Spring Supporis. Six strong metal supports

Limply hook over bed ralls to hold springs and

mattress wate and sure. Mattreds s80 most be

1he sz of bed trame. ASK for thiém at a depart

ment or hardware store oF buy them cirect

(Chealier irfuar e weloome

Sot of 6 for one bed 54 40 postage-paid,

Soecily of for wood or metal ras

SATISFACTION GUARANTEED
Send cash check or monsy order 1o

NATL. GUARD PRODUCTS =SHUR-LOK DIV,
Box 7353-PM Memphis, Tenn, 38107

LEARN

MEAT

epproved. WA T

. Bepl 0.0 38 W, Supsrior, Ohils 43804

CUTTING

Ji
hlig:
F WSEAT tl.l'l'l"“ Nﬂ- 'I‘I. uj
Talisda,

to make an old product betler, contact us, “the
idea prople " We'll develop your idea, introduce it ta
industry, negotiate for cash sake or royalty licensing,

Write now without cost or obligation for free
information. Fees are charged enly for contracted
services. So send for 'jdur?;EE “Inventor's Kit.” It I
has important Marketing Information, a special
“|nvention Record Form* and a Directary of 500
Corparations Seeking Mew Products.

i RAYMOND LEE ORGANIZATION

el 2 230 Park Avenue Nort h,New York NY 10017
- A mo cost of abiligation, please rush my |
_u' Pl FREE “inventor's Kit No. a-32 ",

Fipasd Prai I
iuw
Ty s I»
I B I B B

ge 2 Marine Mechanic _in %0 0 Doy

AW RICAN Iulu INSTITUTE
Shytrasper B,

i
| 1w Daytons Beach, Pl 32018 ..;'.",:';‘,,., i
ll.m m :
Ilh |
]

| City Sty Tip 1
! phome | 1:4.31‘

USE ZIP CODE WHEN
ANSWERING ADS

Many greenhouses offered 10 home gardeners
are unatiractive and badly designed —with
frames of bulky weod or crude galvanized
steel, covered with Rimsy plastic. In a year or
twio they are an unsightly, unworkable mess.

The Burpee Creenhouse is attrasctive—
strong — will never rod, rust, warp, or need paint-
ing or maintenance of any kind. The mal:nul:
are first quality throughout, The design is abso-
lutely besutiful. The price — beginning wl well
under $700—makes this greenhouse an oul-
sianding value! Write for free booklet. Mo
obligation,

W. ATLEE BURPEE COMPANY
. 50538 Burpee Building, Warminster, PA IH‘J‘MJ

mlm' ’

Make big money. Train at
home. No need fo quit
school or job, Special

f"'"r cyche ioals and test
/ instruments included.
Cycles are "BIG BUSINESS' JRAedig

, ¥ FREE “Career
. ond go g Fixing Them! b Seate age.
WORTH AMERICAN SOHOOL OF MOTORETELE REMIE
100 Campra [Ir nmmlbmi CAgME) ™

LEARN SALL ENGINE II[I’IIII

at home in spare time-quickly!
Good Business-Great Hobby!

10 BRINGS BOOK, FULL FACTS
s MODERN SCHOOLS

ATTE M, BROWM AVE. DEFT.FM SCOTTEDALE, AT 8323

EARN WHILE YOU LEARN




OME in Your
at B ARE TIME!

We Teach You Everything
You Need to Know lo

CUSTOMIZE
BUGGIES, CYCLES |

~INSIDE & OUT

PIN-STRIPING
PORT HOLES
FUNKY LETTERING
MOON ROOFS

SLOOPS
SIDE-PIPES
SPOILERS
CARPETING
UPHOLSTERY
PANELLING
HIGH-BACKS
BUILT-INS

W

For the first time! A Home-Study
Plan that puts it all together!

because we teach you the professional
secrets, short-cuts and easy ways (o handle
arr-brushing, decals, screen-prints, ﬁtnpinf,
murals, upholstering, carpeting, metal-
work, woodwork, ete.

NOT A “BOOK"! This ts “dosbt-youraell,"” home
study plam that teaches you step-by-step. You are
guided all Lhe way by our experienced counsellors,

TOOLS & SUPPLIES INCLUDED! o theoy -

bad real learnbng throwgh pracilce! You get tools

aind supplles lika alr-brual, decnls, brushes, wnd
upholstery ools, Mothing elve o buy! Yours
Lo A Ly FOuT course and keep!

BE THE FIRST TD
GET STARTED .. .
WRITE TODAY!

Gal Free Color
Brochura filled with
facts how to start
your Customizing
Carear. No cosi, no
abligation, no salens-
man will call,
O —
Carpecs Through Hame Study

1
1| CUSTOMIZING CENTER Dept. PBATGE !

§ 4401 Birch St., Newport Beach, CA 92663 ! |

I Rush ma free information that tells how | can |

D learn customizing for only a few dollars & month. 1

| Mame Age____ =

: Addrass I

I City I
st 7 L3

Mo special talent needed, |

GIANT TRACTORS

(Continued from paga T45)

ing their sound-deadenead caubs mobile
command pests from which all oper-
ations of a farm can be directed. A
few have even installed mohile tele-
phones, enabling them to carry on &
good portion of their normal busi-
ness-day communications right from
the tractor's cab,

This sort of on-the-joly convenience
and luxury in a farmer's fields—
particularly on a hot summer's day
—ig a long way from the time-hon-
ored south-end view of a northbound
mule, and farmers are lapping it up.

“lT can elimb up in therve' says
Brent Workman, Joe's son, “turn the
radio and blower on, and work a full
10-hour day without feeling like ['ve
been beat to death, or like I"d spent
the day in a dust bowl.”

Controls are simple, handy, direct,
mostly automatic and easy to oper-
ate. Thanks mainly to power steering
and flexible transmission ranges, it
is not unusunl to see the units being
driven by farm-wise voungsters, even
by farmers’ wivesd. Once vou adjust
to the idea of horaing 10 or 3o tons
of in-motion weight avound, the
trick—if any—involves steering.

Two halves pivot

With the exception of the Tractivn
King unit made by J.I. Case and
Ford's conaiderably smaller County,
the big rigs are arvticulated in de-
sign—fore and aft sections are
joined by a central swivel linkare so
they pivot. The front wheels do the
steering, but don't turn as they
would on a car. Instead, the entirve
fore section turns as a single unit,
And because the overall length of the
tractor “bends in the middle,” the
directional response of the trailing
aft section takea o little getting used
to for an inexperienced driver,

Getting power to all four wheels
through a central pivot requires elas-
sy, complex engineering. The feat is
accomplished by an intricate syatem
of universal couplings in the drive-
train that allow the tractor to bend
in two while still transmitting power
to its wheels. Differentials—one at
each end—let opposing wheels turn
at different speeds as they go around
I corner,

In the unit manufactured by Cuse,
the frame is rigid throughout and fea-
tures a cholce of front-wheel, rear-
wheel or all-wheel steering. All-wheel
steering can be “coordinated” with
the rear wheels turning in the oppo-
site direction from the front ones t:
produce a tight turn, or the rear
wheels can turn in the seure direction

{ a8 the front ones, permitting the

tractor to "crab” sideways. The lat-

ter ia an utterly startling phenomenon
that belies what instinct and experi-
ence would have you expect when vou
turn a steering wheel. The Ford unit
iz similar to a conventional tractor
except for its four-wheel drive,

Light on their feet
Maneuverability, greater work
capacity, multispeed power ranges,

lower fuel costs per hour of opera-.]
tion, versatile adaptability to either 4

row-crop or open-field farming, and

on-the-job comforts are not the only

attributes of the big new tractors.
A word of concern to farmers
theze days is “compaction.” Soil

traversed vear in and vear out by

heavy tractors pulling often equally
heavy machinery tends to be com-
pacted
eliminating air spaces between the
grains of soil necessary for healthy,
productive fields. Also, eqgually vital

subsoil faunas, such as earthworms, 1
4
By no means do four-wheel-drive J

!

find themselves literally squeezed out
of living quarters.

tractors eliminate the problem, but
they ease it to an encouraging de-
gree, In a big, conventional two-
wheel-drive tractor, approximately
756 percent of its weight rests on its
rear wheels., Under load, this weight
becomesz even heavier, meaning that
most of, 2ay, 8ix or more tong (s con-
centrated on two comparatively short
and narrow tread prints.

In a four-wheel-tlrive tractor,
weight is distributed about evenly on
all four wheels—with a unit of 10
or more tons, each wheel is exerting
less tread-print pressure per square

to ever-increasing depths, <

1

inch than would be the case with a

two-wheel-drive tractor. If a four-
wheel-drive unit is equipped with
dual wide-tread tires—eight tires in

all—the per-tire weight pressure on -
the ground is dispersed even further,

The articulated design also helps to
reduce compaction because the rear
wheels track perfectly behind the

¥

fromt in a turn, producing only twoe .

tire prints instead of several,

Things to come

Nine manufacturers arve currently
jockeying for a share of the growing _

four-wheel-drive market—Allis-Chal-

mers, J.1. Case, John Deere, Ford, |

International Harvester, Massev-
Ferguson, Steiger, Veraatile
White. If these companies’ predic-
tions are on the money, the day is
not too far off when the bulk of
America’s agricultural bounty will

and .

be planted, tilled and harvested by |

tractors rivaling the fineat of luxury
cars in comfort, opulence and a vir-
tually indefinable something called
“elass.” * k&



The gibberish of 588 (single-sidebend) becomes
comprehensible on this 23-channel sel {rom Robyn:
It has a BFO (Beal-Frequency Oscillator) to decipher SSB.

i, In-dash, AM-FM-CB
£l made by Boman/Asirosonix
gl has a telephone handset

as an optional accessory.

L e

This nicely slyled "base stallon” is actually a mobile
unit sitting on a well-designed power-supply/speaker
combination. The malched set is from E.F. Johnson.

A CB sei for boats, this rig
from Ray Jefferson transmits
and receives on CB, also
receives VHF/FM weather
channels. (It doesn't transmit
on marine VHF bands, though.)
An AF gain control lets you
adjust its sensitivity so the
boat at the next slip doesn’t
blast your ears off.

NEW CB GEAR

(Cantinued lrom page 104)

for CB. { The added channels will call
for more complex tuning systems,
such as SBE's calculator-type key-
board shown on page 104.)

Another trend, in mobile sets at
least, is toward transferring con-
trols from front panel to micro-
phone housing. Some new mikes have
volume and squeleh, some have ehan-
nel selectors, still others have all
three, Some channel selectors employ
the usual dials or knobs; others have

Combination CB, AM/FM stereo and tape units are beginning to
abound. This one, from Boman/Astrosonix, has digital readout

sel

buttons that shift to higher or lower
channels. Some of the latter sets
have digital channel readouts in
their mike cases, too.

As CB thefts increase, more and
more sets are designed to mount in
the dashboard, where thev're harder
to remove. And since dashboard space
is at a premium, in-dash sets ure
often combined with AM and FM-
atereno car radios, and sometimes
with tape—as exemplified by the Bo-
man /Astrosonix prototype here, ® * *

Tiny “Brute" from SBE s really
small (a fountain pen is

longer than the set is wide),

but not quite as tiny as it

looks here—that hand belongs
to & giant who's a bulky six

leel eight or so tall. The set
has all the standard features,
including squelch and PA, and
sells for about $145.

and 8-track lape. You tune il by pushing the channel-down and
channel-up butlons jusl 1o the left of the digital display.

AM FM. CE. TAPE
- 3
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You offer a service
everybody needs. ..

work part time or Full time. ..
own your own equipment. ..

keep all you carn . . . start
with just & small investment
.. and we help you

gvery step of the wayl

As & ¥Von Bchrades Assocusle, yau Mave 4

Wmtl plan for success. And right at
tha tema whei & line appariunily cauldn™

I rore walcoamal

The way o ind:ptndtnc:

Have & profitable Business of your own,

Instead of working adl your lite for some:

ane alie and Slaping bed dowh, you £an

control your income, Make it gros bigger

month by monik, year by year. And you

hn alart withouwl lsawing F prasant jshi

What I'\?N|ﬂ 'phl thinik @l & Buganeis (hat

svaryons nesdel Wei,

that's what 'l'ﬂfl hrader doss oller, Ava

Worn Schrader Associale, you have all of

thass advaniagas:

= Damard for tha service 1§ repetilive
and fast growng

= Work aut of your home

= Sot your own hours! hire help s
nepiad

& Everytheng you sarn well be yours [
fows, dus or royaltieg)

* No specaal akills, education or mpars
ancn noeded

= You recaivo ires guidance

* Your investmaent i wnbebavably small

Excellent income

Thews days, homes, busineses and pub
Mg 8 svarywhars hava wallto-wall
carpating. And wally and eeilings, AN can
be cieaned onlocalicn Beautifully and
profitably with Van Schrader Defsrgers.

12's frue! Univmited opportunily |8 waiting
for yau A% & Von Schrader Associate, How
much you sarn depends almost entirely
upan the time and eliort you put inbo ik

.fnlnlf own I:IDEI-'

Von Schrader Associntes aren’l dealers.
licengsas, Iranchisers, contractors of
lessens. They pay no dwes, fees or royal
tied. They wark full & parl lme, &5 Thay
waigh, with thair own Deterger(s].

We back you 100%

Wa help you reach your full patential. 'We
show you haw to gel cusiomers and pro
vide advertising materials and literature
with each Deterger, Dur counsel i yours
af o coal=nnw, laler, almays,

Remarkably small investment

Starl wour omiocation cleaning senice
for much less than you imagined, Qur
complete, Iren bookisl shows you Row

you can take advantage of an opportu
nity you can't duplicale anywhers alse.
Anyone can tpasional resulls with
pm:Tlr!. hlwhmm Van Schrader Deter-
gnra. Simple in design, thay'rs sasy to
operate, guick results. Each Deler-
gor includes all necessary AccELsOries
and & gupply of cheaning matorials, Many
Aasocinies sfart with one Detarger and
than, as business grows, get all three.

Sm: cesn tpl;*iu For ity t”‘

If you wera ko meet & few of our Assoc:
ates, you'd ses thelr enthusiasm, Heas
e tell of thelr suceess and parsonasl
satistactan, You'd learn how many have
expanded Inba A complets onlogation
cheaning sorvice, And how they've be:
come linanclally independent

Fird aut Bow you can do tha iame. Take
that important firsl atep right now, Mail
1he caupan todey, You've nathing 1o lose
and averything to gain,

with @l bha lacte!

Take that Nirsl step! Mail
eoupen lar fres Bopklel

Read abaut the big demand
Tar an-locatan cleaning, 1ee
why Wan Schrader Deler
gers arg tha finast af their
kifnd, how ealy they afe to
gparats. Learn haw Giber

=i man have become linan hradar Dwtergors 1
' 1
von company |
40 years of helping people earn good money
1087 Place, Racane, Wisgonmin S3400
Plaass send ree complata infarmalsan on Yon Schradads Delergers
(Mo salewman o 16 2all)
Mama
Slreei
Cay
ute tip
o o o e o e e e e i

cially indepandent, how we
help you svery slep of ke
iy,

Latra| Special Recordad
Message included wilh
Booklel® Listen aw Francis
Von Scheader talks {o you
paribnally aboul your
E_nwlnu_ fulure uming Von

drawings.

THIS YEAR!

INSTANT GREEN THUMB

Like a patient teacher, PM's Complate Garden Gulde takes a man down a
programmed path to the certainty o! virtuoso, championship gardening.

First the editors of Popular Mechanics assembled every bit of data a
man needs to know to make his lawn, garden or house plant display the
envy of his neighborhood . . .

Then they condensed and programmed these essentials and added
twenty fact-packed charts and tables along with scores of show-how

Then they printed this vital material on heavy, plastic coated stock (so
it would be washable) and spiral bound and hole punched it so it could
lay flat on a table, set up as an easel on his potting bench or hang on a wall.

Never before has so much material been presented in such purely dis-
tilled form. Instantly usable. Much more than you'll find in gardening books
selling for three times the price!

Send $4.95 & 50¢ Postage to Popular Mechanics,
Gardening Guide, Box 1014, Radio City, N.Y. 10019
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POPULAR MECHANICS

VACATION DRIVING TIPS

{Continued from page 85)

trunk and glove compartment are or-
ganized so that things can be located
without a hassle. And he likes a few
other details attended to also:

“1 like the steering wheel to be
high-centered (when it's pointing
straight ahead, so are the front
wheels). And since [ drive different
cars on occasion I always read the
owners manual to see how the venti-
lation system works most effectively.”

Then there's the simple fact that
you eventually want to get where
you're headed. But, like in racing,
things aren't always trouble-free,

Things to take

“In a long-distance race, some-
times the car will break down and
you want to be able to get back to
the pits. In the case of the traveler,
maybe it's just getting to the next
town. So [ carry a little spool of wire,
a screwdriver, and a pair of pliera
wrapped in a little package. With
that wire, I can wire open a broken
throttle linkage; if the exhaust pipe
is falling off, I can wire it up; the
wire also conducts electricity if the
ground wire comes off the fuel pump."

Vacation-bound drivers might go
a step or two farther by adding a
couple of vards of rope, a roll of
heavy tape, and a spare fan belt.

Now it's time to hit the road.
You're feeling great, the car's in
good shape, and you've made up your
mind you're going to have a good
time no matter what. So what's left?
How about safety? Gregg has some
thoughts on that as well.

“Speed relative to other cars is
important. I believe it's safer to trav-
el at a different speed than the sur-
rounding traflic, as far as alertnesa
goes, If everyone is doing 55 to 60
mph, there's no relative sensation
of speed compared to the other cars,
Overtaking, changing lanea and all
keeps it interesting.”

Stay out of ‘packs’

Traffic studies show that cars tend
to travel multilaned highways in
“dog packs,” several cars bunched to-
gether at the same speed, It's better

| to avoid these packs and travel by

vourself on a clear portion of the
road, It's safer and helps avoid the
monotony that Gregg talks about.

And the most important thing of
all: “The main thing I look for in
long-distance driving is to make it
enjovable,” savs Gregg.

It all works for Gregg and he has
a shelf full of trophies to prove it.
Why not try it yourself this summer
and wind up your vacation feeling as
good as when you left. * k ok
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Can | learn a new s

. . . and Solve ALL Your “FUTURE" Problems

Mo guestion about it...with Locksmithing skill YOU'LL
HAVE IT MADE! You'll do light, clean, always-fascinating
work in this fascinating security profession that urgentl
needs YOU — where your choice of steady, high-pay jo
opportunities, or a big-profit spare-time or full-time
business of your own is virtually unlimited. As a Lock-
smith you have your own “built in"* pension plan. You
gi:a on enjoying the work as long as you like, knowing
at layoffs, automation, slack times, minor disabilities,
forced retirement can't affect your ability to EARN
MORE and LIVE BETTER in good times and bad.
Locksmithing is S0 EASY TO LEARN — Enables You to
EARM Extra Money RIGHT FROM THE START! The bet-
ter, more secure future you want can be yours FAST as
a Locksmith, regardless of age, education, previous ex-
rience, minor physical handicaps. Fun and sarnings
gin AT ONCE as you learn quickly, easily to CASH |

YOU LEARN
ALL ABOUT

& KEY MAKING on all kinds of locksmithing jobs. As little as one hour a
® MASTER KEY SYSTEMS week at home working on all kinds of lock and key
® LOCK REPAIR problems under the guidance of experts brings qul:h
: ﬁ:ﬂg:"gﬁﬁu mastery—a quick lifetime solution to ALL your “future"
# COMBINATIONS
® CAR LOCKS /- Everything

necessary;
s VAULTS HEY WACHINE
® SECURITY oty ind

SYSTEMS wilh couthe.
State Appreved Diplama

-
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\:l;ltautumati on take y
1 too old to change )
ca kill?

Will my job ever pay more?

@ BE A SKILLED LOCKSMITH!

I

“The lessons, materials and

Instructors were EXCELLENT,

I'm telling my friends about

the course, as It is well
worth the tuition.'”

Frank K. Bishop

Holt, Michigan

“Earned $400 while lulnlu
and now make $25-330 more
a week part-time! Lock-
lmlthlnf Institute is the

Ereatest!
. Bimmons-El
Browr, New Yorl: 4

job?
jobs?

¥

problems. All locks, keys, parts, picks, special tools and
equipment as well as complete fullﬂlluﬂum lessons
supplied with course,

FREE lllustrated Book, FREE Sample Lesson Pages Give
Exciting Facts. Find out how being a skilled Locksmith
can put a quick end to your worries. Locksmithing In-
stitute graduates now earning more, enjoying life every-
where. You can, too. Send coupon TO for illustrated
book and sample lesson pages without cost or obliga-
tion. No salesman will call.

LOCKSMITHING INSTITUTE
Division of Technical Home Study Schools
Little Falls, M. J, 07424

Licensed by M.). State Dept. of Education; Accredited Membar,
National Heme Study Council, State Approved Diploma,
Approved for Veterans,

T T I I T I T T T T T T ]
LOCKSMITHING INSTITUTE, Depl. 1110-0846

Little Falls, New Jersey 07424

Pleass send FREE Illustrated Book — “'Your Big ulpﬂﬂﬁﬂh

[0 Check here if aligible for vetaran bensfits

JNYrar)

1

]

i in Locksmithing,'" complele Eguipment folder and Hl\'lf
B lesson pages, F EE of all obligation, (no salesman will 0.
I Name A
[ | (Please Print)

D Address W
1

(] City e Slate L, . IR ——
]

in vIrtuaiEr every area in which do-it-yourself products play a vital pa-rt. Thlt s ‘-"T' “
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K-D Tools make
weekend

car repair jobs
easy!

Want professional results when
you "do ityourself"? Use the same
K-D Tools professional mechanics
use to speed and simplify the
toughest repair jobs, Visit your
auto parts jobber who features
K-D Tools and check out these
typical time and money savers:

K-D 2402

Bendix Brake Tool
Essential for work on Bendix
shos brakes, One and ra-
leases brake shoe return
spring for shoe removal,
the other reinstalls
spring. -

i

K-D 2394
Oil Filter
Wrench

Makes it a
cinch to remove
any disposable
oll filter 3%," o
3%" In diameter,
Can't puncture or crush

filter even in closest quarters.

K-D 2397
Snap-Ring Pliers Set

Sel includes internal and external
snap-ring pliers with interchangeable
points. Assures fasl, easy removal and
replacement of rings.

Free

describes 781 K-D
automotive speciailty
hand tools. Mail
coupon for your copy TODAY,

=) 700LS/ -

I
| make tough jobs easy
I K-D Manufacturing Co., Dept. PM,
] Lancaster, Pa. 17604
| Send me FREE 68-page pocket catalog,
I Hame
I Address
i

City Slate Zip

T — — —— —— _J

152 POPULAR MECHANICS

Build Your Own Pre-Cut)

HEIRLOOM
GRANDFATHER
CLOCK

SAVE UP TO 50%

with
The most complete
Kit on the market,

# All parts precision
pre-cut mitred
and dowelled

& difficult parts
pre-assembled

® all hardware
including glass

® precislon-made
West German
movements

® Finished Clocks
also avallable

* Direct Faclory
prices

* Saolid Black Walmut
and Cherry
HERITAGE
CLOCK CO.
Heritage Industrial
Park
P.O. Box 1314-925
Lexington, N. C.
27292

Write fer fres solor eninleg

MOLDS .

C’udnc#f;lf Pamenete

Aluminum
and

Book about

Malds

SEND

with prices

$5.00

preduction trade zecrels
"I-"':r | L

est mald n

CONCRETE MACHINERY COMPANY,

world’s larg-
anufacturer

P, 0, BOX A99 - HICKORY, N, C. 28601

AUTOMOTIVE FRANCHISE | |

HBY AIECIAL AMBANOEMENT, FIXND (0T AROTT
THIR UNIQUE GFFEIR! New oanly S8 008wl
cush requbred for (e nstlon’s Number Ose aatomol e

franclil se-—AAMC0 Tramsmiesions, Toial (mestment
appracimaiely $53 0000 You erain ol (e Home (e
then manage and =1 in =n exivting cenjer. all culleci
fur dvislls wl this specisl program

B, Smythe af (215} 257 -4004 or wrlle

llﬂl:ﬂ TTIIAH EHI!!:'D:II;.

Makr wal oy Hm all the jrapelry you ooa wear Sevd for |
FREE "Caner Kin' No obligation. No selevman will eall |

(/N

Pomesiul eigciionig delectar
lingdy betied gold, wileer Coens,
e1E. Wiile af Chll Ted Fred

calding .H-
: Financing Availabie
Phone day - night (713} 6&2-2728

RELCD, pesr.pooe

018

BOX 10839, HOUSTON, TEX. 770

NEXT MONTHINPM...

B Seven great quests that stir
the world’s imagination

B How to pick the right mike
to get a clearer CB signal

® RV converted to a houseboat

B What it's like to drive
the new Porsche and BMW

B Ten ready-made fireplaces
you can install

B New lighting trends
to beautify your home

EUBSCRIPTION SERVICE: Fapulayr Alechanirs '.\I.glm (14
will, Wpon refelpt Trom Ls resder of
s o

® poample sl

subseriplion order, e tahe ||,||r|;uu| =1 .,:r that

3 oam G provide Uhe fest-oeay delises s dhy

I IwWelve weolis I r1|r u\lnu T

i b doaie, Yo wlll Twe gery -|||1|1I-r

thent 'l.'III Wfin Saar el
i

T
@l Dol

1k,

B swiar  mubeserip jon,
Iulruir Horvee | |,|-r|rr|"1|
s T, Mow Vark, N LR
W ki oicbose wour malliig
W O FUREW R FAlr el i,

Haiiwwal orders musg he reeelved ol leasl elghl weshs
prior Lo pxpivilion fe pesare ontinued serviee,

i
TilEmE A

Popular Mechanics

250 West S55th St., Mew York, N.Y. 10018
WPMGH1
Please enter
| my subscription
® tp POPULAR MECHANICS for:

] 1 year $7.00 [ MNew

[] 2years $13.00 [] Renewal
Payment of § is enclosed.
Bill Me

initial here

Nams (please print)
Address
City State Zip

Your firslt copy will be on I8 way 1o you n
six to twelve weeks, Watch for il

{Abowe prices apply in LS. & Possessions only. Canada
add §3 per year. All other countries add §5 per year.)

CHANGING ADDRESS?

If you're planning to move, please lst us know
ot least six weeks before changing your addreas.
Attach current address label and fill in your
name and your new address. This will serve 1o
insure prompt service on your subscription.

Send old labs] with your name
and new address to:
POPULAR MECHANICS, Subscription Dept.
Box Mo, GAG, New York, N.Y. 10019

NAME
(Please print)

NEW ADDRESS

ity STATE ZIP CODE

'J‘
|
r1
|
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The Bargain Hunter

100-PAGE CLOCK BOOK
Everything for

Clock Builders
33 Clock Kits
30 Clock Plans
114 Movementis
150 Dials, plus
Brass Hardware,
Hands, Hardwood
Moldings and Trim

35 years experience!
Don't order until you have seen the most in-

depth clock builder's catalog. Grandfather,

grandmother, wall, shelf, school, bracket &

novelty clocks galore! The hard to find and

the unusual are included for both the novice

and the experienced horologist.

Send 50¢ Today for Craft Clock Catalog

CRAFT PRODUCTS COMPANY
Depl 1 Elmhurst, Illinois 60126

e -
b

PLANS AND INSTRUCTIONS FDR

R T e £2.00
Minl Bike ., .$2.00
Mini Car . ... $3.00
Pedal Boal . ... 54,00
12" Sail Boat . £4.00

Snowmaobile Sle

Mini Jeep ...... .
Minid Vehieles IFlans
Dopt. O
Chazy, N.Y. 12021

BEST BUY!

EAET-TO -ﬁSSEMBI.E

ona 355 Fos

& FOOT Dias. ADJIUSTS TO
FLOEOR-TO-FLOOR HTS, OF
BV 1096 . OTHER
DLAMS, FROM 1°8° TO &' AT
COMPARABLE SAVINGS
People who've looked svery-
where el us there fan't
anather spiral voir around
Fhit Yawches owr combénation
af price and qualiy of

¢ meoberinh ond wodimo s
shig, ‘We beliewe 8l
Call OR WRITE FOR FREE
BROCHURE

100 Heed Rood, Bax 120,

ORIGIMNAL ONLY
W.W.II 31 9 95
HELMET ferfrontitesd
(NOT AREPLICA) iy L

EOECINET COLLECTORS! 24 pg. Celer Catalog
Hetmets, Unilorms, Bayonets efc. CATALOG-50¢
UNIQUE IMPORTS, INC. Dept.pm1

610 Franklin St., Alexandria, VA 2231 4

| to ol
eon e Bore ._|||||- il
hvurw l.n..ljﬂ'\- P.0O. Box [B46 Sania Moalea Califernia,
W40

UNIQUE SPORTS CAR KIT
for VW, Fun, Esiy 1o Bwid...

! Band 01 Pav 00 Do e00i: winll. B e, e
s 1 e g o BT emgpiacantiva

MANMUFACTURERS

'-.--n-———l

|

"VENEERI HG
CATALOG

varisliss warld's rarsal venssrs, pres
III ned veneers, chegkerboards, hroad oholee
wapl band & IIH bl wtrated

I -
I W lmply, i

h-wu- simplified conlact coment method
I I:ll. o .rlu'n fasl, Bend fer fres ocatalog mow|
| |
L

MORGAN YEMEERS, Dept. POTKIS

__915 E. Ky, Stroet, Louisville, Ky. 40204 |

MOTOR OIL TESTER

OIL THAT LOOKS CLEAN COULD BE DESTROYING
YOUR ENGINE - OIL THAT LODKS DIRTY MAY BE
GOOD FOR THOUSANDS OF ADDITIONAL MILES

BON'T JUST CxECE Ol LEVEL, TIET IT AT THE BAME TiMi
USING ST &4 PEW OROFE OF OIL FROM THE DIPSTICR. TIST

AUTOMATIC TRANIMISION FLUND YOO FREE BRECHURL
L AESEARCH ASSOCIATES
BOX TI034, LA, CA WOTY

ATLANTIC BICHFIELD PLATA

ELECTRIC CAR

Build your ewn trans-
porfation, Eleciric or
s cars tricyele o

electric bicvcle

Faor descriptive Infor-
matioen TI'I plans, parts
or complele unils

Send $1.00 to:
TITAN INC. P.0. Box 912, Temple City, Calif. 81780

GET 5% MORE
H.P. INSTANTLY!

with gapless Tolal Seal Piston
Rings. Boosts gas mileage by 25%
Patented design seals engine and ob-
soletes conventional rings, Compati-

lign proven
Complete technical data including

casselle lape, brochure, catalog, n-
stallation info and decal. 5500 pp.
(Arizona residents add 5% sales lax)
._——--.‘_

POWERFORMAMNCE INT'L CORP,
2235 W Mouniasn View Ad, Suile 16
Prognix, Arcana B5021 Depl. PMBE

F KNIFE with back lock
OVERALL LENGTH 53.95 ea.

rThiih!luiitulhllvr duty FOLDING HUNT-
ING KNIFE is hand crafted with a hollow
ground rust proof mirror polished blade. A
non-tlip rosewood handle that 1its the natur
al curve of the hand for secure holding. Su-
perbly designed. RUGGED AND FULLY
GUARANTEED. 9% overall 5W" closed,
MODEL No. K-26-W. ONLY $1.95 PLUS
J0g HANDLING. Money back in 5 days if
not completely satisfied. BLACK BELT
CASE also avallable for $1.00.

WESTBURY SALES CO., 259 Post Avenue,
Box 434, Westbury, N.¥. 11590
Dapt. A-8-PM

DEPT. PAEH, 1001 PLEASANT WALLEY ROAD
PWEET HOME, ORE. 97384

FASTER BADGER
WOW YLt CAN MAKE UT TO 6 RADGES

A MINUITE wl h o i mn Il! L]
BADGER B®Y J. rilrr |= 1#- i F 'T.'

FASTEW Ilulll‘ L TR S l|r|I r11r.|d||r||"

" i¥pe, you B0 Jenger ne L pole Poles
1 in JH! piiElve TRbrics.

Fa 'I'Iﬂ BADGER \"I‘I'tl PUTIRE PO

with our CUT-A-0 t eul ol

Pl B peresiuee inge |||.-\.||"L ll:||l|_d o TITTT
I _Imformatien By relurm mall orF  semd
w80 for shipping o

BHEE, 3900 Nerih Willow
flingis GOLTE. Beot. FPM

THE 1DEA
Behillar -.ﬁﬂ lul

TATTLE-
TALE

[rivaeiy reeords toth slies uf il conviooesitms (o snd
W i B of pdllee, ALLOws your Feeo [T

qllmlu. wilien phonge 18§ e, O ta 4-“",
e & sassello ynil, NOW R e
trile ih Pirui Clhes Sail, © day mOGCY  Gagk |:|.:|
ikrder SUW

h'.ﬂPll ENTERpelnes Dupt P M

[ax 483, Addisen, IL 82101

CAR OWNERS! SAVE HUNDREDS NO|

Our Mew courses will show you how to: Prolong the
lite of your car's body, ketp rust from starting and
how to get rid of . Make basic repairs of dents,
rusted areas, paint scratches, get the most money
on a trade. Buy any sort of new or used car or
truck, for the least money. These tips, and many
more, proven by our professional body shop. Send
$2.00 today for introductory detalls bos

Auto Specialists, Box 66, GlenDale, W.Va. 26038

I
"'.\' .lil

FIXLAWN MOWERS

FOR FUN & PROFIT! Fascinating new
Handbook by F, Pelerson gives you the
knowledge skilled mechanics learm,
OVER 125 ILLUSTRATIONS show how to
trouble shoot, repair carburetors, em-
gines, balance and sharpen blades,
ete, Exploded drawings are exten-
slvely used,

INSTRUCTIONS COVER reel, ratary
and rider mowers, praventive
and routing maintenance, how

te idemtily brand names, where

to cbiain replacement parts. How o buy and uie

a lawn mower, Friends gladly pay $10 to 350 to

fix their lawn mawers. Try the HANDBOOK OF

LAWN MOWER REPAIR

Rush only $7.95 plus 50¢ handling on 10-day

money-back guarantee.

Dept. 315C

EMERSON BDOKS, INC.

Reynolds Lane, Buchanan, New York 10511

WINDWATCH™  $249%
AMNE M'ﬂ"l’l’l!‘—“lﬂﬂ'. VANE
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Turn Your Own Wood Duplicates

'_rDuplishape'i'

Patari Pendng

100 & DuPLEskAPER 10 vour |CETSISCRREIN LA e

The fracing fool foflows the design 1o be duplicated, while the
tulting food produces a perfect dupbication. Turn one desiga,
place of a0 b Podding lixbene and prodece ihe desired menber of
txact copees. Skilted operabess can duplicale in soft plastic,
beass o0 alominum, usiag Bhree-jaw chuck. Wil also deplicate
Bowls &nd N3l turnings.

Usits available for 5, 11" and L' Rockwell lathes,
Specify size when ordering. Unils are adaplable to piher lathes,
Wiite for adagtation information, specifying the size and make of
your lathe,
Dupll;ﬁlprf shipped complete with ok pattesn holding lixkare,
Asaembly, mowsting and eperating knsbrections included,

Disier aed Manwlsctine Mo sRsmativel inmivies vited

PRICE fmnd chech or money ol | ™

00,08 :Tnlilu sed 110,00 Iﬁ'.i'hﬂlﬂ- ot DUF‘!.JIIS.;EPE_H
i FUTRE G g B T

o g i mﬂ anus

WIFL PO AN A TTRAFE OF FOUN WINIT e
FELLY N VOGN PROESD  STATION o e
Compinte wilh bl w wdnenn igs I weinbn ond
Vel P vt P, om0 ol e D,
b, O, W0 asd sa¥ o peslag piosed
DY BN 5 i pay ™ paitwis DN &
N U D MODT:
SUINT BADID, IO DALAT, DOFT PAA-R

SELRL, . W

Custom-make your own

QUARTZMATIC"
PRECISION l:llll:l(

rimite
clocin an sccuraie o

£an craake

II'I u. e world! The Cuartzmatic
gives remariable acouracy: = W
pcond per day! Upoate odd clocks.

iem-make new cnes. I1's fun
Easy. Great lﬂ"ﬁ your homa, " N
exira income N your elock in L o
o pecture, planter, wall, any sefting.
Wo special 1ools needed.

H.Ii solld state batter
rEomatic I8 wied bn world-famows Wesiclon and Seth Thomas
Ilmpilm L‘-umilllll kil—UOuartrmatic, decorative hands
u:p hand. easy directions—ycurs now & the
ulﬂll:!nci cnly 19,95 sach whan you order 1104, Sta 11,
st $14.85 nd'l1nrmor-.m~r'|205-d1.l.dcrim
mlmnn&m & iy boeal gales tnx. Send chick, money order,
miericard o Master Charge number wilh your name &
adcress to: Dept. PMX-8 , %6 nearest Service Canter shown below

%1% GENERALTIME SERVICE
A A TALLEY INDUSTRIES COMPANY
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WAREHOUSE
DISCOUNTS on

HATIONALLY ADVERATISED

« C.B. RADIOS
e« MONITOR SCANNER

IN FACTORY SEALED CARTONS

BUSINESS - RECREATION - PERSONAL
SATISFACTION GUARANTEED

FIRE
POLICE

WRITE FOR QUOTE

ELECTRONICS WAREHOUSE, INC.
6234 LITTLE RIVER TURNPIKE (DEPT, 4)
ALEXANDRIA, VA. 22312
OR PHONE: (T03) 256-1300
e e i i e e i i

{

FUN FLYING!

EASY, LOW COST

In the air, on water, on
snow—the versatile Ben-
sen Copter is everyman's
spart craft, Designed for
making with hobbyshop
tools. Flying instructions
come with step-by-step
building plans. Buy Ben
sen parls as guu need them. Start with the
colorful $5_INF

PSSP GENSEN AIRCAAFT CORP., Dept. PM-06
$5

P.0. Bex 31047, Raleigh, N.C. 27612
NAME

NOW FYTrEE

'25 LIVE SEAHORSES 2.98

]
I\ t has fwa mated pairs of Tredkly emighl s homs, l
l including ONE FR ANT MALE, who will give blsth
40 i maany’ 38 25 habies, Maring salt, Food and et 5
it included phes g lve maring mall, ABOVE KIT
I TH CUSTOM AQUARIUM, SEA HORSE TREE,
SEASHELLS., CORAL AND SILMCA SAND 1598
I LARGE DELUXE AQUARILUM AND ALL ABOVE
ACCESSORIES WITH § MATED PAIRS OF SEA HORSES
i 2 PREGNANT MALES-OVER 50 SEA HORSES 510,95
Adl klrg ot mod. Wis Ale Mail  Live Delivery Guarsnfesd
I Sei Howw, Ing. Dapd. P 576 . Boa M20W, Conal Gable, I XM
N T —— F——— -

MILITAHY STUFF

f-.'||||| {or
NOLAMN, HO 1
19555, IRVINE

TRANSFORM YOUR YW
w10 A UNIQUE-PICK UP

® One weskend hors Inuiallaiion wiing Rend ook,
& Mo torch cutting, walding of mechankal changes.
® gl Include molded Body pered & oll nesded hardwara.

Send §1 for infarmation & coldd biodhure
58 for inetructions & demplate

DEPT.PM 312 EAST 17TH
poOMmus

KANSAS CITY, MO, 64108

SILENT, POWERFUL, ACCLIRATE, HITS LIKE RIFLE
- . 'I'hrll.'lln,a I~ ! Kills varmints, pests. Suryoval. Defons
perwar, 200 [ m;l Irienads? Ilu,uﬁl 0 il peclsion u'ln

wnﬁ‘l.'. [ Nﬂ.urg'!lhn.!r.lh'l'i b | darts (k) o
BF Papi !-'- R I'.f-.- Mfagrmirn 84" 006 Extm darts §2. Bﬂ
muL 14

I]r' lchuisl, carmmoiallage, la
! Y 1 E..i.\ﬂ + Sur'pﬂ»-m
LY

Il |:.|||I| ek, naa, IF
‘l! naf delighted. §

s

B Frert POWERFUL Huitl.li FASTII
Fantastic New Discoveries in the r-clunu of
' bodybuilding. Add inches of powerfu
cles 1o arms, chest, shoulders and legs. Se- [
crats on trimming the walst with ultra- .
modern methods—{fast! Results Guaran-
l tead! Send for free brochura! .
[j Universal Bodybuilding Box 485 Dept. M [ |
Dearborn, Michigan 48121
l--------------
Flushes up to existing sewer or sep-
tic tank By powerful, self-contsined
pump operated by normal water
pressure. Mo digging up floors. Clog
rasistant, easily (nstalled. Mllu k h
basament Inlo game room, de -
apartment with privalte bath, Flnlnnlnu avallable.
Write for free literature.
SAMDERS, Dept. J=25 |, Box S2102, Houston, Tx 77206.

VAL OME AMES
1] FESE3 STOUT Deer Bl

D FROT, MICH 4821 §

Complets plans & speos
o how B Bl b er
= i, pricEs on

uw ﬁ:l‘]'”ﬁ?l'ﬂm
Send §2 for DUNE-BUG phe. to:
KEP M

K-
230 §. Irwindale, Azusa P-8
F-llif 91702, Ph (213) ﬂ“ml
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Hobbylsts, s::huuls, !n"nluru. ete.
Make your own castings of any
matal from cast iron, down to lead
and zinc. Avallable In sizes from
1% 1o 285 Ibs, D BR

] Compléte units furnighed with .rr
—id  Hlzes. Send 25¢ for circular,
“IIIH CITY SFECIALTIES ©O., INC.

Bapi. F-A, F.O0. Bom 163 "liilihn
isannsin BING3

110 YOLT A.C. EEHEHHTD RS

60 cycles, 3000 walts, Wi. 27 pounds, SYx10V
Fanbeit driven from car or pickup, Operates T.V.
All power tools, Over 13,000 in service. Thls iE
our 27th year. Guaranteed & months. $115
Postpald while sumlr lasts. Our X1200-watl !l-n-
erator needs no batlery. Special price—$105.00
Pastpald.

Virden Perma-Biit, P.0. Box T180 FM,

||h[|m-\.'|"l‘.| wirsian of Ramois

2021 Mays, Amarilio, Texas 79108
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First the editors of Popular Mechanics
assembled every bit of data @ man needs
ta know to make his lown, garden or
house plant display the envy of his
neighborhood . . . THIS YEAR|

Then they condensed and pro-
grammed these essentials and added
twenty fact-packed chorts and tables
along with scores of show-how drawings.

Then they printed this vital material
on heavy, plastic coated stack (so it
would be washable) and spiral bound
and hole punched it so it could lay Nat
on a table, set up as an
aasel on his polting
bench or hang on
o wall,

S
e
P -l., =

Order your copy today!

rrnpuinr Mechanics
| Complete Gardening Guide
Box 1014, Dept. C5,
Rodio City, N.Y. 10019

Plecse rush —____ copylies) Pop- I

ular Mechanics Complete Gardening

Guide. | am enclesing my check or l
| M.O. for $4.95 <4 504 for posiage I
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ONE OF THE MOST
IMPORTANT TOOLS
YOU'LL EVER BUY.

MASTER SHOP GUIDE lays out the
basics of home electrical work. All
about cables, splices, switches, watt-
age and wire sizés. Being a Master
Shop Guide, it doesn't stop there. It
presents the basic facts and figures
for almost all workshop jobs. All about
nails, screws, bolts, wall fasteners,
drills, abrasives, lumber, plywood,
Eypsum, paneling, shop math, stair
construction, wood finishing, plumb-
ing, pipe fittings, piling, gutters, con-
crate, remodeling measurements, plus
built<in ruler, protractor, 45° triangle
and compass.

12-hang-up, stand-up boards. 24
laminated-to-last surfaces on wipe
clean plastic. 56 charts. Scores of il-
lustrations. Get your set now!

el ke bttt etttk
PM MASTER SHOPFP GUIDE, Box 1074, WY, :
H.Y. 10019 /
Plaawe vend me__setiis) of Popular Machanics :
MASTER SHOP GUIDE. :
| enclote my chack or money order for 54,95 :
plus 50 lor sach et ordered, i

1
Hama — — :
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BUILD TOUR W

came

TRAVEL TRAILER

® Hunting
@ Fishing
& Camping
® Siesps 4

- @ Guarsniesd
For the lirst tima - a fiberglass Do-11-Your salf
Kit! Mo welding, Scamp kit includes all paris
you noed and fully-illustrated step-by-step
assambly manual. Scamp can be complatad in

BO hours with minlmum (ools. Alss avallabla
roady to hiteh-up-and-go.

§ Write: SCAMP, DEPT PM-8, Backus, Mn 564351
IHunh 12 page full color calalog. $2.00 enclosed. !
e e, I

YMame
g Addreas -
[ =11 — _Btana____ Zip.__
LPhuna Bus, Home =

FORTABLE STEAM CLEANER
Steam in B0 sseonds

CLEAN:
Engines, Air Filters, Lawn mowers,
1 year guarantes on fire bos, coils,
Upes liquid soop, propans fired,
‘Waight 120 Ibs. Awxiliary pump re-
quired on low waler praisure.
WEDCO MFG. INC., Dept. M-T

I_lhl‘l Lame-Box B, Jacksen, Wys. BIOGL

SEND FOR CATALOG )

Our 315t year! Fantastic SURPLUS GUIDE with 100's
of lllustrations & 1000°s of bargains in hydraulics,
electrical, marine, auto, hardware items — and
more. A must for hobbyists, sportsmen, machinists,
inventars, etc. Send S0¢ to cover nbl‘iﬂ;t & hand-
HIHE For extra guick delivery send $1. Must in-
clude zip.

AIRBORNE SALES CO. opept. pm7s

8501 Steller Or., P.0. Box 2727, Culver City, Ca. 90230

Name
' | Address
Lt

State zip

— -/

AMAZING ELECTRONIC
. PRODUCTS .~

Lasery super powercd, burning, outting, rifle, pistal,
plter im dark=—thgotpun directional mike—uwnscrsm-
lerp—giant Tesla—Stunwand=TY disreupter—ensrgy pro-
dueimg,  surveillance, dlh—ﬂw-. wlectrifying, ahemical,
ulirasenic. b, aere, awin and mech devices, hundre
more—ALL NEW PLUS INFD UNITED PARTS SERVIC

CATALOS INFORMATION unlimited

BOX 630 LOAD JEFFERY ST. 8 AMMERST, M. H. 03021

| TSILVO (BRAND NAME) TOOL CATALOG
thousands of Exciting Tool Values! Stanley,
Iskil, Millers Falls, ‘Wellsaw, Dremel, Disston,
Helios, Speedy Sprayers, Plumb, Kernedy, Huot,
Rockwell, Channellock, Crn:!r‘lr Vise=Grip, Rid-
I:ud Unimat, Audel Books, Michalsen, General,
|Ind|-s'rr:r, Kacto, Wiss, Pony Clamps, Wen and
marny oether Hnlmmlly Advertised brands of
I'I'ml! & Supplies. We !huE Coast te Coost ot
| orices heord 1o |b“:,;,,.““ 1.00 for sur big 168
Iml tool cataleg ay.

'} SILYO HARDWARE CO.
Ltﬂ ‘Walnut 5t., Dept. PM-8, Phila, Fa. 19108

ey —————————

Univarsal Router/Shaper
Table=Ideal for thaping
ond jointing small mo-
teriols thot are normally
difficult to handle, Build
picture frames, plagues, |
or eosily add o decorative
touch to mouldings. Feg-
tures miter gouge for safe
cutting ot any angle. Ac-
| cepts most router SKil,
" 'haa.ln Stanley or ;ﬁ"ﬁ';'"l
— e 52 20 for ipping — Re
.T'Iﬂ!“ 537 P—7 ibs. Dhlu—i'lﬂ.

«_ BUILD
YOUR OWN
e T
aL ok M H

Usizes - SAVE 50%
Complete easy to ful-f[rw plans & do-it-yoursell
material Kit, No 'H'El'ﬂll'!% Min. of tools. Send £2.50
for catalogue (Refundable)

PAKTS FOR ALL MOBILE HOMES & CAMPERS.
Write Dekco Dept PM4. Menahga Minn 56464

Locate from a LONG DISTANCE!

with Witra-Sensitive NRECTIONAL Locator
seno Fon FREE inFoRMATIVE BROCHURE
RESEARCH PRODUCTE
wox [ELTIENTT] ramea. FLOBIDA 33411

i “LISTEN IN" TO POLICE - FIRE RADIO CALLS IN YOUR CAR!

Wﬂl K'I

Ll |l=| !H'r Cﬂ'l I'||r|-hl-r- ||-r
MADIDE Jus van
[

LRET
LLERL
1l wel bl LA, cni‘lﬂ.l'l'l with
l. ll-ﬁ-ti -r-l' FI Porlabie

l u“ wiilh ANY Hems or
llmo' Full |m1mr|..ru|.. V NEEP Sy s Wi | Aty e 1 n.“l
O TRIAL-SOLD DMLY IHiecl Varic

GHEY oA L— fri=n Ll
W'l'l-'l"l" RADIO DEFT, BFM.5, HEARNEY, NEON. GESAT

USE ZIP CODE
| WHEN
| ANSWERING ADS

'NEW HOT ITEMS

OVER 250 ITEMS

LIVE CENTER, adjustable
armas, all typoes and sizes of
pullers for all uses.

Separalor
with pulling
device

6 ton, 10 ton & 15
ton Hydraulic ram
can be used wilth any
make pullers.

Auto Maintenance
Industrial, Aviation, Mines, Railroad

Sand lor complete calalog & further information
on pullors & metors

DISTRIBUTORS WANTED

KUKKO PULLER Corp. OF AMERICA

21 California Avenue
Patarson, N.J. 07503

Phone 201-274-7761-2
AUGUST 1976
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CLASSIFIED ADVERTISEMENTS

Rate: $2.90 per word payable in advance each insertion. Bold face capitalized words—75( per word additional
(First word set in Bold Face at no extra charge, Zip Code Free.) Minimum insertion ten words. The next available issue to place an
advertisement in America's No. 1 Classified Section is October. The closing date is August 10th.
Send remittance payable and order to Popular Mechanics, ATT.: Hildegard E. Kappel, Class. Adv., Mgr., 224 West 57th Streat, New
York, New York 10019, As a consumer service and in cooperation with our mail-order advertisers who use post office box addresses
for their convenience in handling your order, Popular Mechanics maintains a register of such mail-order advertisers containing
their complete name and street address, which is available to you upon request.

When answering advertisements please use the zip code number

AUTOMOBILES

FAST DRIVING Iz fun! it's also dangerous. Read
‘iHow To Drive Fast Safely” . . . A Racer's Approach
HIP \;‘l'_r Driving. $3.00. Hunter, Box 287, Syracuse,

DISK BRAKE PACKER Pack bearings without removal
of wheels rotors calipers brakes lines, Trem Products,
78 Page Rd., Bedford, Mass, 01730,

“§0 MPG Carburetors—Do they Exist? Fres Oelails.”
Madison, Box 206-5, Berea, Kentucky 40403,

MOTALDY Ring-Vailve Replating Job—36.00 Money-
Back Guarantea! Free Brochure! Arrow Products, Box
374M, Broken Arrow, Okla. 74012

FREE Car. My monthly newsletter tells you how.
:10.-‘]{, Satisfaction guaranteed. Reeves Report, Dept.
, 99 irving, Atherton, CA 84025.

DRIVE IT LOMGER—SAWE ON REPAIRS WITH A
HAYDEN. 9 cut of 10 transmission B engine fallures
are caused by overheating. With a Hayden oll cooler
you can stap uurhntlnf—drl" your car, van, camper,
matorhome or motorcycle twice as long. Write for fres
booklet. Hayden Trans-Cooler, Inc., Dept, PM-8/1531
Pomaona Road, Corona, Ca. 91720,

33% OFF Delta COI. A/C, Radar “(Super) Snooper™,
Qi lights, CB, Gauges. Free cmm!‘. Time Machines,
29M Falmputh 5t., Brooklyn, NY 11235,

TRUE Facts on Automatic Transmission failures. Save
hundreds in repairs. Details $2.00. C. Mains, 49 Clark
., East Narthport, N.Y. 11731,

Dr

.0 FREE For I)i:mr time plus your money refunded
within 30 days I you are not completely satisfied
after trying this extraordinary gas saver. New "‘water.
methanol™ vapor Injector system will save You gas,

better engine starts and acceleration, more power
nerease ‘t“ mileage ug to 2!’;19I of more, burn fuel
cleaner with better combustion, clean engine and keep
it clean, reduce emissions, carbons, and pollutants.
Install It yourself in 5 minules on_any car or truck.
Satisfaclion Guaramteed, %19.95 Postpaid. No me-
chapic needed. lllustrated imstructions $3.00, Re-
funded Om First Purchase. Send Cash, Check, or
Money Order today to: MODERN II.I'I'HMD'II"'I'E. P.0, Box
261 Oklahoma City, Okla, 73125,

MPG Increased 30 - %. Bypass
easily, reversiblyll Free details.
W56, NYC 10471,

C.B. 23 CONVERTER, Convert any am car radia info
a C.B. recelver in minutes only $19.95 Guaranteed.
Horton, Dy 5PMB, 24 MNorth Wabash, Suite 823,
Chicago 60602,

POWER SPARK GIVES MORE MILES PER GALLON,
Faster starts, Ianﬁm enging life, Guaranteéed %$4.95.
VX-6 REVIVES DEAD BATTERIES. Makes battery ouflast
car., $4.50 Guaranteed. Lirajonnes, P.O. Box 21603,
Greenshora, N.C. 27420.

MIDGET CARS

BUILD “THE BUG" Your own personal sporis car,
completely different than anything else on the street!
Engineered to make construction as simple as possi-
ble. Photocopy of article available as it appeared in
Popular Mechanics past Issues, Available for $2.25.
Send order to: Popular Mechanics, Box 1014, Depl.
HE, Radio City Sta., New York, NY 10010,

AUTO SUPPLIES & EQUIPMENT

“ALTERMATOR/Gencrator Rebullding Book.” Infor-
mlig:iulildllum Engingering, POB 5777, Laz Vogas,

BATTERY REBUILDING, reconditioning, we furnish
molds, tools, instructions. Arrid Engineering, P.O. Box
4062, Mesa, Ariz, 85202,

PARTS: Army IIlg and truch parts. Spare Parls &
Egglnplmnt Co., PO, Box 751, Lexington, Kentuchy

UNIGQUE Iglit Continuously Moanitors 1gnition Per-
formance. Q-ARC, Box 47876, Los Angeles, Calif, 90047,

AUTOMOTIVE Tools & Equipmeni, Mationally Adver-
tisad Brands at Discounted prices for Mechanics. Send
Self.-addressed Envelope for current  specials,
Assoclated Distributors, 401 Augusta S5t., Cimcinnmatl,
0OH 45202,

Hution controls
sco #GES, 453

SAVE Gas, Oil, Repairs. Details Free. Motaloy, 2532
Superior, Chicago, 111, 60612,

MOTALDY Ring-Valva Job While Driving!! $6.75 Post-
id, Two $12.25, Guaranteed, Andris, Dept, 263H, Box
81, San Francisco, CA, 94134,

158 POPULAR MECHANICS

SANDBLASTING Kit: Hopper, Gun, Nozzle,
J&B Accessories, BE9F New Britain Ave.,
Conn. 06106,

FAMOUS Brand Tools Below Wholesalel Closeouls
and Overruns from 5K, Chicago Pneumatic, Reckwell,
eic. Catalog $2.00 (refundable). Herrema Tools, Box
103, Hudsonville, Mich. 49426,

AUTO ALARM SYSTEM—Protect your entire car, in-

stall in minutes, guaranteed 1 full year. $159.95 post-
id. Browns Auto Parts, 1604 Hwy. 17, W. Myrile
each, 5.C. 29562,

COMPLETELY REVISED CB LANGUAGE DICTIOMARY.
Up-to-the-minute August 1976 edilion wilth cross ref-
?EEWQ.W. Arrow Distributors, 6110 26th, Cicero,

§42.99.,
Hartford,

GAR SAFETY MIRROR. Panoramic View With Rear and
Sides Wisibility Break-Proof Curved Glass—$8.95,
Lauria Sales Reg'd, P.0.236, Boucherville, Que. J4B1KD,

RECREATIONAL VEHICLE PARTS
AND ACCESSORIES

FREE . . . FREE . . . FREE! Largest RV Accessories
Catalog in U.S.A, Fredson Traller Supply, Dept. GOA,
815 N. Harbor Bivd., Santa Ana, CA 92703,

MINIBIKE, Lawnmower, Small Engine Replacement
aris-accessories at discount prices, $1.00 for cata-
og—Refundable Firslt Purchase, A.C. Products, P.0.
Box 3413, Waco, Texas, 76707.

MOTORCYCLES, BICYCLES,
MOTORSCOOTERS, & SUPPLIES

BICYCLE PARTS. The “'Handbock of Cycl-ology''. 160
pages—5000 items. Foreign and domestic parts, tools
and accessories and gear fables and instructions. Send
$3.00 to: Cycle Goods Corporation, Dept. G, 17701
Leaman Dr., Minnetonka, Minnesota 55343,

MOTORIZE BICYCLES—PLANS!!I! Electric, $2.00...
Gasoline, $2.00 . . . Both, F.DD .« . Guaranteed
. . . Britl, 956 Springdale, Atlants, Ga. 30306.

AMERICAM Indian Motercycle Parts, Rt. 1 Box 88,
'Iz'l'ueﬁl't 2P:;;ilﬂ Rd., Mokelumne Hill, calll, 95245, 209-
o -

ILLUSTRATED Catalog, Hul:' Parts and Accessorigs.
Custom and Stock, For Mest Makes and Madals,
Mofarcycle Supply, Box 150M, Fairbury, Illinols 61739,

FLATHEAD ZEPHYR Motorbike Conveérsion Kit. Com-
gim fits most 26-inch Coaster Brake middiewelgnts.
-cycle engine. Chain and Belt Drive, Automatic
Clutch, Head, Tail, and Stoplamps, Wiring. Aluminum
Frame, Can be pedaled. Easily removable. Brochure
gig.ﬂ:z. Stairstep, Box 764, Columbia Falls, Montana

BOATS & TRAILERS

BOAT KITS, HULL KITS, FRAME KITS, PLANS &
PATTERMS. World's largest catalog, over modern
designs for the smaledr in fiberglass, plywood mliu

lanking, steel, aluminum, cement from 7 to 70 feet,

AlL-Prams, Day Sailers, Motor Sailers, Dcean Racers,
Trimarans, Catamarans, POWER-Cruisers, Trawlers,
Run-a-bouts, Fishing Boats, Kayaks, inboard & Out-
board Hydroplanes, Tunnel HBoats. Alse complete boat.
building materials, salls, fibergiass, Trnwdi elc.
Send £1.00 for cataleg or $2.00 for catalog plus boat-
building guide to: Clark Craft, 16-P, Agua Lane,
Tomawanda, New York 14150,

FIBERGLASS BUILDER'S MATERIALS. Lowest factory

rices im clath, mat, roving, resin lsaxr, foam,

ronze, nalls Elarm. mahogany. Ean $1.00 for
literature or $2.00 for literature plus bocklet on mold
making and “How to" fiberglass. CLARK CRAFT, 16-P1
Agua Lane, Tonawanda, New York 14150,

SAILBOATS: 16°%740; 21'-§13256; 26'-42809. 24' Power
Cruiser-$2495, Save $2000-$5000-more! 9 factory
molded fiberglass models, Easy terms. Free Catalog.
Luger, Dept. BC-76, 3800 West Highway 13,
Minneapalis, Minnesota 55337,

FIBERGLASS Cances, Wayaks, and Duckboats. Many
exciting models, Easily assembled kits, $59.95 up.

Fres Literature. Riverside Cances, Box S595-AH, River-
slde, Calif. 92507.

BOAT PLANS, FRAME KITS, FULL SIZE PATTERNS!
Easy, proven methods especially for amateurs include
step-by-step pictorial instruciions. Huge 128-page
catalog shows-Sailboats-Powerboats-inboards-
Outboards - Jets - Houseboats - Cruisers - Hydroplanes
= Trawlers - Catamarans - Ski Boats - Tunnel Hulls -
8 to 49", New “'One-Off"" Fiberglass Designs] Also
fastenings, fiberglass, rigging, hardware, salls, spars,

boat traller plams, “how-to” books. Send $1.00 for
Eil::hzlvl: llurji;!Fr;h‘z'BE:l?ulrlluPl‘n Sm:u:nm:“B mvfhur!.

y ept. , Rosecrans, Bellflower,
Calif. 80706,

CAMOES! Rayaks! Factory Direct Kits, from ?nm.
Quality wood/canvas designs. Free literature, Sports-
Craft, Box E36-P, Allentown, N.J. OB501.

NEW 1975 Evinrudes. 6 $400 , . 15 $578 , . 40 §$760
. . 50 Electric $1075 . . . All Sizes, Scott-McCulloch—
Parts. Handling $1.00. Electric Marine, 610 Merrick
Road, Lynbrook, New York 11563,

CANDE, Kayak Kits—Wood Canvas, Molded Fiberglass
—Free Catalog. Trallcraft, Inc., Box BG,
Concordia, Kansas 66801,

NEW! Duomotor Silent Boating. Try it=—you'll like it!
m;usru. Dept, 2PM, P.0. Box 3306, Siml Valley, CA

AVIATION—HANG GLIDING

ULTRALIGHT Airplane Design, Construction, 300 il-
lustrations. 510.00. H. BHUJIW. 1119 12th N.E..
Ardmaora, Okla. 73401,

SCREWS, MNuts, bolts, rivets (AN-MS). Send 'l;E-!.
size & gquantity. All malerials. T, Carpenter, Box 2651,
Part Washington, N.Y. 11050,

AIRBOAT Propellers, Engines, Hubs, Mounts, Sup-
lies, Corvair, V-W Conversions. Removable Airdrives,

tuln; 1!.!!). Banks-Maxwell, Box JJ01E., Ft, Warth,
Tixas J6105.

YOU Convert VW Engine to Aircraft Emgine. Instruc-
tions and Drawings, 32 pages $7.00. Vertex Magneto,
Tachometer, Gauges, Instruments. BAC, 78 E. Stewart,
Lansdowne, 19050,

SIMPLIFIED Aircralt design data, Full size airfoil
patterns. Free Brochure. McCoy Alrcraft, S03E Rose-
crans, Gardena, Calil. 90248,

DISCOVER HAMG GLIDIMNG, America’s lastest growin
sport with the all new “Windrider”, Unsurpassed qual-
ity, safety & economy. Free information Hufllln lans
1 .00, kits & complete gliders. Fru-F'Ii],h Systems,

2424 Gindstome, Sylmar, 1.91342_.. g

BUILD—SINGLE—PASSENGER  JET  HELICOPTER!
Easy, Inoxpensive. Detalled Plons, I:Imnln?a--tﬁ.m.
Helicraft, Box 7153, Baltimore, Maryland 21218

HOVERCRAFT

RERD-CAR Amaring Wovercraft built sagily with ardis
nary tools. Lawnmower angine power, Carries ont man
lus, Hovers, flies forward, bockward. Sideways over
and/smow,/water. Complote comstructlon plans and
brochure. $5.95. Apro-Projects, Box S118PM, Clinton,
New Jersey DBBOS,
“"HOVERCRAFT Plans All Si0es Tested Designs Catalog
ihﬂll‘ﬂz. Unlversal Hovercraft, Box 281, Cordova, IL.

LEARN TO SAIL AT HOME In az little as 87 lelsure
minutes with Jibo Sailing Kit—Book—Model—Game
—4$9.95 postpaid. A & Kindree Development and
Design, 139 24th Street, Lewiston, |da, B3501.

320 KAYAK, Send stam ed, addressed envelope
KAYAK—Box 1375, Orange, Ca. 92666.

CAMPERS AND TRAILER
KIT5—PLANS

CAMPER/TRAILER RITS, Plans, Full Bize Patlerns
pspecially for amateurs. Save! Bulld yowr cem RV]
Dozens of models for domestic and import wehicles.
New gas-saving munr:.aplclcu; covers, fifth whoolers,
Van ersion ?Ilns $9.00 Fictorial instructions as-
sure professional resulls. Send $1.00 (refundable) for
Illuatrated details Plus RV Kits/Equipment catnln#.
Eél;‘é]é RV's, 9152 PM Rosecrans, Bellflower, Callf.

BUILD PM'S ‘BOOMIE BUG' Based on a VW chassis!
Smart-looking with its gleaming red exterior, build:
it-yoursell “*Boonie Bug™ camper [s a smooth-rider oo
the highway and a rugged mountain cat on back trails,
Sleeps two adults with room to spare for one ar two
youngsters. Far large, dotalled plans and complets
instructions, mldf 4.95 tor Popular Mechanics, Dept.
HE, Box 1014, Radic City 5ta., Mew York, N.Y. 10019

MARINE EQUIPMENT
AND SERVICES
MARIME Engines, conversions, parts, uipment.

®
Catalog FREE: postage and handlin mﬂ Stokes
Marine Supply, Coldwater, Michigan A%036,

CONVERT Auto engines to marine, 68 Plgi Catalog,
50¢. Lehman Manufacturing Company, 800 Elizab
fAvenue, Linden 4, Now Jarsey O7036,

(Continued on mest page)




ATHLETIC AND BODY
BUILDING COURSES

PETS—BIRDS, CATS,
HAMSTERS, ETC.

INCREASE Helght! 2-87, Guarantesd, Tallar—
¥L, 232 Front, Napoleon, Dhio 43545,

ARMS, 18+ INCHES IN 80 DAYS Or Refund!! Revolu-
tionary Arms Specialization. $3.00—Completell (Karate
—Frgg Information) Phenoministics, Box 2810,
Grasham, Oregon 9 ),

HUGE MUSCLES FAST! Detalls 25¢&. Musclebullders
WC. 232 Front, Napoleon, Ohio 43545,

HOW To Raise Hamsters For Fun or Profit, $2.00,
EJ]I!"H:I’ Aguarium, 48 Bloomfield Ave., Dnl'.llhl, N1

HORSES, LIVESTOCK
"HOW TO TRAIN WORSES"—FREE Book tells how to

break, train, make money with horses. Beery School,
1108, Pleasant Hills, Ohio 45359,

TRIPLE Your fist power IMMEDIATELY, LEGALLY.
Acquire the Uitimate fist. $3.00. Rama, Box 1848,
Glendale, AZ. 85301,

GET BIG QUICK. Muscies Guarantaed, New System
3.00. I-Iu.li.rrm Bodybullding Program, S908 N, 4th Rd,,
rlington, Va, 22303,

SPORTING GOODS
AND EQUIPMENT

ARCHERY Lowest Discount Pricas, All top Brands.
Orders shipped samié day roceélved. Money-back guar-
antes, Warld's Largest Supplier. Free catalog. Anderscn
Archiry Corporation, Grand Ledge, Michigan 4BR37.

HUGE Sportsmans Catalog low direct factory prices,
fishing, Hunting, Archery, relcading c",‘;"ﬁ'“!.;. Send
1.00 ;ﬁgggdlh e. Herters Inc., Dept. CPM, Wasoca,
inn. 3

ELECTRICAL SUPPLIES

ELECTRIC MOTOR SUPPLIES! Equipment Flang!
Modequip, Box 7266, Mansas Cily, Missourl 64113,

ELECTRONICS

FLAT Hi-Fi and CB loudspeakers " thin. Mignon
M?'fﬂ' Products, 10 Apache Trail, Ringwood, N1

DISCOUNTED C.B. RADIOS: Send $1.00 for Deslér
Price Sheet, Catalog, ESCO C.B. Marl, Box 1167M,
5t. Joseph, Missour| 64503,

BLACKSMITH SUPPLIES

GAS Forges (or coal}—hammers-tongs-anvils-anvil
benches-all blacksmith supplies, Order catslog for
;I.m—relundnﬂ on first order, Mankel Blacksmith
;3111}78:: Cannonsburg Road, Cannonsburg, Michigan

WELDING, SOLDERING, PLATING

e —————— T e

ELECTROPLATING Ewlgm!nt, Portable Platers, Sup-
plies, amd “Know-How," Bulld your own tanks for
nickel, chrome, etc. Easy-to-install PVC liners, R
components-all sizes, Schematics parts 5, formu-
las, operating Instructions for all-plating. Guaranteed
o save you Z5%-75% Some good used units for sale,
Free Details. Platers Service Company, 2990-PM
Supply, City of Industry, California S0040.

GOVERNMENT SURPLUS

JEEPS=—552 50'—CA J1.500-—200,000 ITEMS!
—GOVERMMENT SURPLUS 05T COMPREHENSIVE DI-
RECTORY AVAILABLE, Tells how, where to buy—YOUR
ARERA—$2 00—MONEYBACK GUARANTEE—Government
Information Services, Depariment PMB, Box 623, South
San Francisco, Californls 54080,

BATTERIES, GENERATORS

BATTERY Reconditioning Kit, includes meolds, ma-
teral, instructions. Apex Engineering, 3100 Ramona,
Atascaders, California 93422

PODL TABLES!—3$795.00 Value Professional Quality
Antigue Style Slate Bed, Genuine Leather Pochets,
Superspeed cushions, finest felt, hardwood rails,
33 00 F.0.B. Factory. Free Brochure, International
'Bélil'llllﬁm Mfg., 1832 East Edinger, Santa Ana, Califarnia

CARBIDE Lights. Salid Brass with four inch Chrome
Refleciors, Ideal for Campers, Cave Explorérs, efc.
Conversation Pleces, $11.25 Postpald. Dealer Inquiries
Invited, Also have Carbide Fugl $4.00/two pound can.
:;E? Lamps, Box 912, lron Mountain, Michigan

CAMPING EQUIPMENT & TENTS

BUILD PM'S ‘BOONIE BUG' LOTS OF GO OM LITTLE
GAS! Based on a VW bus chassis, this go-anywhere
camper s equally at home on or off the road, Sieeps
twio adults wilh fobim bo Spare for ofe oF two YOURE-
sters, You can maka it frem PM plans, To order send
;II.BG to: Popular Mechanics ngi. HE, Box 1014,

adin City Sta., New York, N.Y. 10018,

FISHING, TACKLE, LURES

FREE Catalog: Reels, Rods, Lures, Fishing Acces-
sories, Lure Parts, Camping and Backpacking, Lowest
:;ﬁ;. Cabela's, Inc, BHE 513-608, Sidney, Nebr,

EARTHWORMS, LIVE BAIT

GEDRGIA Grey Nightcrawlers—Raise or Retall—Prof-
itable—Free Literature—Fain's Wholesale Balt—
Edison, Georgia 31746,

EARN Hunes Ralsing Fishworms For ws! Exciting
detalls free! Oskhaven-56, Cedar Hill, Texas 75104.

FREE Litersturs. Profitable Business Ralsing Fish-
worms, Crickets. We Teach you how to Ralse and Sall.
Write today. Carter Fishworms, Plains, Georgia 31780,

RAISE Grey Wula® Redworm Soilless Method, Three
Oaks, Dresden, Tenn, 38225,

$15,000 YEARLY RAISING FISHWDRMS! Oulstandin
breed, Send 45¢ !tl-rl'le:. for ralsing Instructions, fu
detalls, SPECIAL today! 5,000 Redworms $15.95. Post.
paid. Georgia Hatcheries, Dawson, Georgla 31742,

FROGS, FISH, REPTILES

ENQGINES, MOTORS, MAGNETS

REWIN® Car Generstor for 110 VAC. Power Plant
Plans $5.00, Schmauss, 1228 East Cass, Tampa 33602,

RUM Thres Phase Mators on Single Phase! Three
Methods! New llustrated Manual, $3.00 Guaranteed!
Lindsay, Box 12-Q, Bradley, IL 60515,

WIMDING Lésson, A.C.-D.C. Armatures,
Company, 512 Hensinglon, Kansas City,

TOOLS FOR SALE

BUY Wholessle—Electric Motors, DOrill Presses,
Bench Grinders, Cut-Of Machines, I-'Inllt:, and other
tools. Send £1 for catalog (refundable with first
order), Rolling River Industries, Inc., Dept. 15€, Box
17B1, Yakima, Wi 98907,

MACHINERY, TOOLS,
& SUPPLIES

PLAMS, Pipe Bender, Break, Press, Info, 50¢. P.0O.
Box 56, Campo, Ca, 92006,

3.50. Data
o, B4124,

1876 SURPLUS Army, Navy 5t 64 P 1
trated catalog. Send $1.00. "Luﬁ'?{ua: Hnlrﬁ IL‘.I:I::-.
Dept. B), Chicago, Vlinois BDG14,

JEEPS, TRUCKS ically from $52.40 . . , A
maobiles, Boats, #m:,mfg .lulr|;1l"mrm.1 Trpumib!br::
Touls, élul.hlnl. Sports, :amgw, I'I1l|:|n'tl:||ui:|rnh:ill Elec-
tronles Equipment . , . 200, Bid Bargains MNation-
wide Direct From Government . . . Low as 2¢ on Dollar!
Surplus cmlnr and Sales Directory $1.00 (refundable
first order). National Surplus Center, 240 Eastcass-PPM,
loliet, 1llinols 60432,

GOVERNMENT LANDS FROM $7.50 ACRE! Homesites,
fu-rmbrllt. vacatlaning, Investment oppartunities! “Gov.
ernment Land Buyer's Gulde" flus current listings—
ﬁ.%agurplus ands, Box 19107-AH, Washington,

"U.5. GOVERNMENT SURPLUS [Directory.” How,
Where to buy 100,000 items (Including leeps) . . .

Ilu;r‘ as 2¢ ar:? gglliﬂlmsl}l:ﬂrrhn?lm?mt on avali-
WASHINGTON, D.C. 20038, - I 90
e R
BUILDING, Washington, D.C. 20014, w

GOVERNMENT SURPLUS, How And Whereé to Buy In
Your Area, Write Today! NATIONWIDE AUCTIOMEERS,
Box 8728, Ancka, Minnesota 55303,

MILLING Cutters, lathe milling sttschments, Catalog
$1.00: Patter, Box 13, Cedar Aapids, jows, 52408,

BANDSAW BLADES. Any Size. Free catalog. Parker,
R, BX735, Sonora, Cal, 95370,

MAKE MOMEY On Government Supplies How and
where to buy. Directory of Surplus Offices, Sale Terms,
Mail Order Items, $1.00. Tha Wishing Well, 5143 West
Colonial Drive, P.0. Box 15508, Orlando, Flarida 32808,

SMALL FOUNDRY furnaces., Supﬂhu, Fres literature,
Pyramid Products, 3736 South Tih Avenue, Phoemir,
Arizana 85041,

UNIMAT Lathes—Maximats—Metals—Micrometers—
Catalog $1.00. Campbell, 1424 Barclay, Springfield,
On e 45505, .

OVER 25-years Manutacturing WOOD TURNING DUPLI-
CATOR attachments for lathes, Literature 25¢. Tumm-
0-Carve Tool Co., P.O. Box B315, Tampa, Florida 33674,

4" METAL Cutling Lathe $54.65, Taig, 15048 Procter,
Industry, Calif, 91746,

GCOVERNMENT LANDS FROM
MENT — VACATIONING — HOMESTEADING — FARMING
— EXCLUSIVE “GOVERNMENT LAND BUYERS DIREC-
TORY"—how, where to buy—COMPLETE INFORMATION
—$2.00—MONEYBACK GUARANTEE—LAMOVEST, De.
%:Ir]tsghﬂ PMB, Box 98494, San Francisco, Califosnia

JEEPS!! Pickups!!! 100,000 Items direct from Gov-
ernment. How? Where? Your area, Latest information,
Bur&liul catégories, MOMEYBACK GUARANTEE, Send
iﬂ'. . Dependable, Manual #160, Box 113, Vista,
alifornia 92083,

MACHINIST Pocket irlgoncmel tables, B basic
formulae—%1.50, Box 573, Wewhall, Calif, 91322,

WROUGHT Iron scroll bender, universal metal fabri-
cator, metal shear, punch press, plans, more, Start
profitable wrought iron business, Descriptive literature

1.00, refundable with purchase. Brenda 1. Industries,

t. M, 1825 Channing, Ferndale, Mi. 4B220.

$20,000/YEAR Possible Raising Bullfrogs! Excitim
:{:lﬁazlllii 25¢. Quaestor, Box 27B7-EEM, m-:ilnlqr. H.'l".

HUNTING, GUNS, DECOYS

PELLET GUMNS And accessaries. Sensible, enjoyable

shooting an ere, Finest adult models; satisfaction
waranteed, Free catalog, Writé: Alr Rifle ;lﬂiﬂnl.ll-ﬁll’l.
rantsville, WY 26147,

WORLD'SE LARGEST SUPPLIER OF GUM PARTS Offars
@ 150 Page Catalog. Semd $2.00 tor Numrich Arms, Box
PM, West Hurley, N.Y. 12481

AMAZON "'BLOW-GUNE"! Silent! Powerfull Unbeliev-
able!!! $6.98! See Display Advertisement Page 154.
Weapons, Prova, Utah B4601.

DOGS AND KENNELS

CHAIN SAW CHAIN, Guidebars, saw parts, sharpening
equipment, Top quality Huge savings! Free {:I‘tilu?.
Special offers. Write today. Zip-Penn, Box 43073-ATY,

iddletown, Ky. 40243,

STAIMLESS STEEL Screws, Nuts, Washers, Large,
Complete Stock, Low Prices. Free Price Sheets.
Fastening Products, Box #151, Cheltenham, Pa. 19012,
“POWER Tool Conversion Table Router TABLESAW.
Brochure $1.00 Refundable. Box 1174, Mt Clemens,
Mich, 48043,

NYLON SCHEWS, NUTS, WASHERS, Noncorrosive, non-
conductive, Introductory Ofer, 300 Assorted Pleces
Eﬂ.ﬁi, Jrd class, postage prepaid. 11l Res, add 5%.
ree detailed price list. Randex Froducts, P. 0. Box
5827, Chicage, |\ GDESO

STAINLESS Steel Screws, Small Quantities, Free Bro-
ﬁ"“’ﬁﬁﬁ"“' Dept. 228, 230 wWoods Lane, énmardlll,

. i

HOBBIES AND COLLECTIONS

COLLECT Wilitary Medals, List 50¢. ;
38TPW, Baldwin, K.Y, 11510, o o 8O

COLLECTING Political Items? List 50¢, Cam
Americans, Box 2T5PM, Merrick, NY uu‘u. -

HISTORY-MAKING FRONT PAGES. 28 Newspaper front
pages depl:llng most famous events of cenfury: Hin-
denburg Explodes, JFK Assassinated, Japanese Bomb
Pearl Harbor, San Francisco Earthquake, etc. Complete
set £3.00. Faith Crown Gifts, R.D, 1, Box 33A, Stony
Hill Rd., New Hope, PA 18938,

WESTERN Beer cans, List £1.00, refundabl ith
purchase. Box 412, Boulder, MT. 50632

DECALS, EMEBLEMS, PATCHES

PERSOMALIZED Caricature t-shirts, any motil. Send
oto  (returmed), describe activity, Is.nn SMLXL,
aricashirt, Box 371, Otis, CO. BO743.

CUSTOM Designed Embroldered Emblems, Oecals,
Inexpensive, Free Catalog, details. Southern Emblem,
Box BPMB, Toast, North Caralins 27049,

EMBLEMS Embroidered., Made to order from #ur
design, Free :atiln%, Donalyn Creations, Box 247PM,
Cliffside Park, N.J. 07010,

DOG INTELLIGENCE TEST. How smart is your dog?
Test for dog Jovers expertly developed to see how
smart imr og can be. Self administered and scored.
Special booklei, certificate enclosed. §$5.00. Dept. A,
Dog Inc,, Box 14808, Baton Rouge, La. JOBOE,

RABRBITS; CHINCHILLAS,
FUR BEARING ANIMALS

Tm-ﬂm MONTH Plan Tlllinﬁ rabbits for us. De-
tails 25¢. White's Rabbitry-PM, Hudson, Ohlo 44236

Wool and Bresding. Delaite— $1.00, American Angors,
A s rican s
Malta 12, Hmu‘!ﬁal, " e

RAISE Chinchilles, Guaramlaed income. |lustrated
catalog £3.00, Refundable. DaShon Chinchilla. Routa

1600 CATALOGS Lizted amd Described! Sources for
EVERYTHING IrllEilﬂlll Rush $2.00, MASTERLOG,
Box 24413-VU, Oakland, Califernia 84623,

RIVET Tools, heavy duly, all types of rivels, scrows,
HHil—iMlH#lﬂiE stainless steel, Lit, Fres, T, Carpenter,
Box 261, Port Washington, N.¥. 11050,

AUTOMOTIVE Tools, Astro, Chicago-Pneumatic, Black
E Decher, Rodac, Binks, Devilbiss, Sharpe, Hutchins
Ingersoll-Rand, Etc, 20% To 50% off Current List
Prices, $2.00 Complete Catalog. I_Iuglus Tool Service,
10108 Arleta Ave., Arleta, California 91331,

METRIC Conversion Table Three—$1.—Lorl Brall,
174 layne, Patchogue, N.Y, 11772,

12 GROSS Smail Machine Screws, Nuls, Mized ;EE
fl Pounds Mixed Wood Screws elc, i]!.?ﬁ. Re&} 6,95,
Muts. Bolts. Scréws. Washers. Cataloe. 2100 W ¥

STAMP COLLECTING

50 ARABIAN PICTORIALS 25¢ With Forelgn Approvals,
Louise Hauschen, Box 406, Indopendence, |a. 50644.

UNITED STATES And UNITED WATIONS mint catalog
only: Lee Stamp Company, P.O, Box 461, Cudahy,
Wisconsin 53110,

98 DIFFERENT worldwide—25¢, Approvals, Solway-
PM, B26346, Houston 77207,

WOW! Unigque “Photo-Stamps™ of Yoursell, Like real
Fustsse stamps, except you are featured on front.
rég  Brochure. PREFERRED GIFTS, 230 Peachtres
;!’rat;;. N.W., Sulte 1800, Dept. SC, Atlants, Georgia

(Continued on mext pagel




STAMP cﬂI.LlchNﬂ
{Continued from preceding page)

WOW! 110 ALL DIFFERENT GERMANY 1
oratlves, Alrmalls, High Values, Big Cala u bargain
lists, Also, fine stamps frem  our upm service
which you may return without purchases and cancel
service at any time. Jamestown Stamp, Dept. ABGPM,
Jamestown, New York 14701,

YOU CAN BE A STAMP DEALER. SELL BY MAIL. EX-
PERIENCE UMMECESSARY. JOS, INC., DEPT. WS35, BOX
829, MERRIFIELD, YA. 22118,

FREE! BIG BARGAIN CATALOG—NEW EDITION Llillng
thousands of bargalng including U.5. & BNA. itlrl'l
packets, albums, sccessories and supplies, Also,
stamps from our approval service which you mlr
return without purchases and cancel service at any
time, Jamestown Stamp, Dept. EBGPM, Jamestown,
New York 14701,

. Commem-

STAMPS 2¢ Each Mounted Scott order. Smith, Box
5826, Ft, Lauderdale, Fla, 33310,

SEMD Only 5¢ for Worldwide Collection of over 50
different Singapore, Granada, Chad, etc. Contains old
and new issues, sports, animals, etc. You will also rt
calve (nteresting Lists and Certificate worth 50
warﬂ gur:hlm Gollath Co., Dept. TP-1, Bethle lm.

'I'ﬂ?'l-l 100 Popular Poland Stamps (all dll‘lil‘ln‘l} nnlr
25¢, Mystic, Dept. PS 1, Camden, New York

116 DIFFERENT WORLDWIDE Includes IIHIl'I’IIINIlI.
SET, triangles, topicals, pictorials, mint, MINIATURES,
etc, only 25? ta l pnml applicants, Burch Stamp
Sales, Box 7071, 1:, Mew York 14240,

“FREE, U.5, erlt Set. Approvals., Hildebrand, Box
5645, Redwood City, Califarnia um

OMLY 10¢. 72 Page Catalog of United States Stamps.
Sundman Brothers, Dept. RT-1, Littleton, lw
Hampshire 03561.

“WHOLESALE" U.S5.—Foreign Pricelist and catalog
Froe! :"rirlmnﬁ Guaranteed. Schneider, Box 1240,
Grand Rapids, Michigan 48501, “We accept Master
Charge.”

U.5. PLATE BLOCKS And slrrilu on_approval. S50%;-

B0% off. Harris. STAMPS-A-PLENTY, Box 26066, St
Lowis, Mo, 63136,

50% DISCOUNTS—Warldwide country
Gains, Box 788, Mattoon, 111, 61838,

100 BRITISH EMPIRE l% with approvals. Gibson,
Box 34, Lansdowne, PA. 1

GIANT Polish Collection, 15¢ when requesiing bar-
Eain Ipplﬂzllla Dl[:m, "llom%-t 11N Erm 73. o

ONE STAMF FROM EVERY COUNTRY In the world!
Even veteran collectors want this collection—one
stamp from every present-day stamp- |I.lllll1f country.
They're all here, from Afars & Issas and A nistan
through Yemen 'Pecple’s Republic and Zambia—229
stamps, 229 couwntriés. Only 52,95 with Harris tp-
provals: excitling stamps to examine free, buy IHF
noné, return balance, cancel seérvice anytime, Free
40-page catalog! Send $2.95 today! Harris, Dept. T-39,
Boston, Mass. 02117,

approvals.

EXCITING COLLECTION Of real l'uralgn mongy for
only 10¢! Valuable collection of hard-to-get paper
money includes seldom-seen 1920 Austrian lm-r EnCy

“:Hn unigue one-cent bill from Hong Mong, Chilean
(1 Japanese occupatien $10 bin, img drachims
Greek I'IMHII after ine bank notes! All
for anly 10! .llsn recelve other exciting bank notes
on approval to examine, Buy any or none, return bal-
ance, cancel service anytime; but this valuable collec-
tion Is yours to for only 104, Harris, Dept.
BK-30, Boston, Mass. 02117,

1883, FIRST v Nickel, Fine, .50. Free Coin
Catalog. Village Coln Shop, Dept. P, Plaistow, N.H,
03BES.

UNCIRCULATED Silver Dollar $7.50. 1953 $2.00 Bill
$3.50. Brochures, Coinpocket, 342 Central, Lawrence,
NY 115549,

ANTIQUES, RELICS, INDIAN
GO0ODS AND CURIOS

ORIGINAL Antigue Telephones. lllus, 1976 Catalog
30¢. Telephone Go., Turtle Lake, Wisc, 54889,

INDIAN Relics, List free. Arrowhesds, $5.00 doz.
Folsam $10.00 pach. C. Secrist, Deerfield, Mo, 64741,

SELLING 10,000 Indian Relics. Arrowheads, Knlves,
:ph."?ﬂlgl?l Scrapers, Elc. List Free. Lear's, Glenwaod,
LY .

400 MIXED U5, 35¢. lﬁmﬂl. Wright, Box 753M,
Hsgerstown, Maryland 21740,

ALL Dllflr'll'lt Large U.5. Commemoratives: 300-
tﬁ.m. -§6.50. Cap Peterson, Box 3216,
oulder, Co nndﬂ B0303.

INDIA 200 Different $1.00 To Packet Approvals
Applicants, Fles, Box AGP, Thornville, Ohio 43076,

VIETMAM 25 Different 10 rovals,
Box 666, Delray Beach, Fl.
“INVERTED Ell:ll“—lllmmum-ld 15¢ with ap-
provals. Belmont Stamps, Washington, D.C. 20015.

RUSSIAN Space Collection Including Souvenir Sheet,
3;?!! Russian Approvals, Smedco, Waldwick, N.J.

Sam Chazem,

B0¢ BRINGS You 100 pictorials pluz worldwide &

WS. Price List S0¢. Singles Plates Unbelievebile
;rf'r:rtshg;lnl. PM1, Box 73 (Fleetwood), Mt. Wernon,

PICTORIAL Collection—10¢ with packet approvals,
Castle, Box 144B5PM, West Allis, Wisconsin 53214,

STEEL STAMPS. llulllcnlnrld Ellnl‘lngjﬁprln‘llﬂ on
LSS steel foll. Mint set from Bhwtan, Topleal
1ﬂlgfﬂﬂ£‘i!l. LeBrane, Box 110P5, Glen Cove, Hl'nl York

MODELS—CARS, IIIIH,
TRAINS, PLANES, ETC.
SHIP MODEL Kits, Plans. Fittings from our own Work-

shop. Big illistrated Catalog: $1.00, Bluejacket
Shipcrafters, 145V Water Street South, Naorwalk,
Conn. DEASY,

MODEL Airplanss—8ig 220 Page Catalog $1.50, Sig
Company, Mantezuma, lowa 5017 1‘.

l,.l'“ Steam rrﬂ'llrld backyard rallroads) .I.II HIJII.
mplete “'bolt-together kits," and T
.ﬂﬂ1 Little

[n:al}lﬁt drawin 100 calal
Engines, Lomita, Emmiﬂln d

SHIP And Airplane model kits catalog !5? Scien-
tific, Inc., 340 Snyder, Berkeley Helghts, N

SHIP And Yacht model fittl Pime comstruction
rovals, Capt. Shaw's Stamps, Box 277, Ocesm Pa hull kits; blusprints. Send IIIE‘I‘-r.tr Illustrated H!l
aine 040 SCARCE Gulnea UN ﬁlrmaillagdzs catalog 25¢. log. A.). Fisher, Inc., 1002 Etowah Avenue, Foyal 0w
_III.I.'IIITI.II“ Beautiful. 50 different mint Monaco ravals, Stamphaus, Box 5 Salisbury, Mass.  Michigan 48087,
plmrhls-:nmmmnmim only $1.50 with mint com- i SHIP Model Kits, fittings, plans oals
plete set approvals, Pagods, Box 132P, Sidney, Ohlo CAMADA. 25 Different Commemoratives 25¢. Ap- Lm. motors. Froe—nas 1ﬁ“u ﬁlu:mnﬂ ut'-lnu
45385, Elrnms Wilson, Box 116, Dollard des Ormesux, Quebec mes !Hn & Co., Depl , Route 128, Dedham,
fﬂl'?lflll acco Imﬂl'u i‘llll"n ;ﬂﬁm“ Bau“ 111, P‘ﬁ L S I“inn C Airpl Boats. Big DI t Cata
X ¥ 50 ARGEMTIMA—DiHerent, 104. rovals, A cntrol Alrplanes, 5. Blg Discount Ca
Idge, i1l ; Gobestamps, Box 690, Saco, Maine 04072 o ;Eﬂ:i Modelers Supply, Box F185, Montgomery,
SINGLE STAMPE 2¢ and up. Mounted In books. FREE First Day Cover, Approvals, Gall, Box 86, e
w;'ur‘t'mﬁww%' P.0. Box 100-P, Jamalcs,  ponnersburg, PA, 18036, d ||¢|.‘.?%¥|IEMH Engineering Supplles. Small guan-

FREE Surprise collection sent with approvals, Gould,
1784 Unlon, San Francisco B4123,

PENNT! I3t Reqardiess cataloguel Kioster,
4164 52nd 5t., San Diego, Callf, 92105,

80O DIFFERENT m?w 50, Smith, 508-A Brooks.
College Station, Texss

TEN Different Mudes: 20¢. Approvals. Stamp Farm,
2M83, Oxfard, Wis, 53052,

SOUVENIR SHEET COLLECTION, 504,
topleal souvenir sheets—space, ‘ﬁ
paintings, cothers. Retall value $5
“us?zu. LeBlanc, Box 110P41, Glen Cove,

10 besutiful

Imllmals.
Tapica lp—
ﬁm Yark

100 OLD United States between 1881 and 1930,
$1.00. Ed Roush, 423 Mri Mangfiald, Ohlo 44807,

AFRICA Picterials, 25 different 10¢. Approval Appli-
cants. Casto, Box 927, Largo, Fla. 33540,

U.S. BARBAIN, 50 with besuliful
erdHldi. approvals, !hmp Center, Kannsbunk, Malns

1M DIFFERENT United States Commemorative, S0¢
with Discount Price List. Shelron, Box B47C, Marth
Miaml, Fla. 33161,

U.5. MINT Speclals! Flag Set complate $1.50. 1¢,
lLf, 3¢ Famous Americans (21 differsnt) il .50, Free
st. Brooks, 2601 Avenue ''U", Brooklyn, 11228,

110 DIFFERENT U8, Commemoratives, tﬂm_
Stamps, 7607 Larchvlew Drive, Dallas, Texas 75240,

WORLDWIDE New |ssues—Fres Weekly [llustrated
EII‘%'B Brocks, 2601N Avenue U, Brookiyn, N.Y.

80 DIFFERENT Did U.5. Revenus Stamps 51.00. Win-
chester Stamps, Box 3592, Mansfield, Ohlo 44907,

228 DIFFERENT Worldwide: 25¢. is. Tibbets,
B675 Meadow, Downey, Callfornia

FREE Mew used Congo animal sel. .Ip nmls in-
cluded, Alpaughco, Box 225, Highbridge, 0BE29,

FREE Worldwide packet, Penny ovala. Fruhll:n
Box 4124, Morton tl.”c INlimals ﬁa

FREE British Stamp with approvals. Chapmens, Box
487-8, Gllllhum. Michigan 49053,

50 YEARS Did, fifteen different United Siates, over
fifty years ol ¢ with lm.ﬂllll‘\. Jaxon, Box t11-P,
New elle, Mew York 1

YUZ, Beautlful, Oficial U.5. First Day
Cover 60¢, Limited number of Russisn-stamped Moscow
covers also I'H'Illlﬂlu Ask fﬂf fisting. K. M. WALSH,
Box JOBAF, TUCKAHDE, N.Y. 10707.

“MARS CONQUEST"—I15¢{ with Space approvals,
Potomac Stamps, Washington, D.C. 20015,

FREE Mint Canadizn. Approvals Enclosed. Stamps
Unlimited, Box 2295, Kalamaree, Michigan 49003,

50 WORLD PICTORIALS Plus certificate warth $1.00
toward first purchase, Appovals, Send 50¢. EMPIRE,
3552 Snelling, Minneapolis, Minn. 55406,

“SUMMER Olymples''—Montresl, Rwanda's latest
“Commemoratives " —Free! Approvals plus 101 Bonus
Sets. William Deems, 226 Race, Ravenswood, West
Virginia 26164,

BRITISH COLOMIES, Mint Sets, Antigua Mail
Transportation, Deminlca Christmas, Qatar Ol from
Sea, Grenada ce Plus China 1946 Banking Assembly
and Bhutam UPU, All for 10¢ to infroduce our stamp
selections, Buy any or none, Cancel service at anytime,
?uﬁrhl;;r;p Service, Box 2709, Rancho Palos Verdes,

alif. ‘

LOOK: 300 Worldwide Stamps, 25¢ with Approvals.
Scenlc Stamps, Box 19736, Vancouwir, Wash, 98863,

70,000 DIFFERENT! $1.50 per week. Free detalls.
M!I:tr Box 25994, Laurel, Maryland 20811,

COINS, TOKENS, CURRENCY

LIKE Surprises? Different Medal Monthly. Year's
Subscription 12.00. Orlesns Medslarts, 1022
Burgundy, New Orleans, LA, TO116.

SEMD 10¢ for New Edition valuable Guidebook *HOW
TO COLLECT COINS." Also Included, 5 foreign coins
from Turkey, Spain, elc., and best Coins and Supplies
Catalog In America, Littleton Coin Co., Dept. VE-
Littieton, N.H. D356,

altronic Laboratory, Box 3B3EE,
Los Angeles, wd

KITES, 'IIAHI'.I* PUZIILES,

d Immediately.

UMIVERSITY Degrees (phony ; :I]'Ilp 0d Inmediat
on F. Wi,

Authentic Seal. State-206, Box
Canada. K2C 3HS.

KITE Plans g:m. or §7.50 for kite ready to fly,
shipped In cardboard tube by Linited Parcel Service.
Kite made from orange polysthylene sheel 003" fhick,
wood sticks, cellophane and cloth adhesive tape. De-
sign Is standard della wing with two Improvements
that make Kkite fly highér wheén wind gels stronger,
Flies easily and beautifully, Wingspan 68", length 34,
Plans include two plastic brackets which makes one
kite. Extra plastic h:u:hqu ilt) 50 pqr pair, Order from
mnn;tl Arnstein, 3048 W . Los Angeles, Cal.

FREE! J.F K, Lucky Dollar, Rush Stamped Addressed
Envelope, Treasure Chest, 9321 CapeView Avénue,
Norfolk, Vieginia 23500,

MAGIC TRICKS, JOKES,
VENTRILOQUISM

MAGICIANS And WIZARDS glF mmhurmln card
$3.00, Uneek, Box 162, Burtonsville, Md. 20730,

BE A Magician! Large Professional Ellllb.l £1.00.
Plus FREE Myslifying Hltln Trick, Magic, Inc., S0EZ-A
Lincoln, Chicago, IMinols GOG25

FABULOUS MAGICS New lE'.I'B Eﬂthﬁ f.ll.ll
Specialty Orders Shrf ed Same Day. No tufe
Fabulous Magic, 33 East Charleston, Las h’tps
Nevada 89104,

FREE 1976 Magic Catalog R'Ius gift certificate!
Imperial, Box 623F, Worcester, Massachusetts 01601,

WORLD'S Leading Professional Magic and Joke cata.
lag. Amare, mystify friends. Huge Catalog 2%¢
Abracadabra-MP, Rahway, New Jersey 07065,

MAGIC! New 1976 Catalog, 35¢. Mystify, Enteqsin,
Best tricks for amateurs and professionsls, One of
country’'s oldest dealers, Jefiries Magiclond, Box
274-A, Dallas, Texas 75221,

SOUVENIR Sheel 25¢, with approval request, L & L
Stamps, Box 34344, H‘ rghr M'

OLDER U.5. ON APPROVAL. mmmm E00D lﬂ!ﬂo
TIONS FOR ADULT COLLECTORS. RIVERTOWM, DEPT.
T84F, LOWELL, MICHIGAN 49301

FR I Iff 1] 16
TR0, 3% Sher S e

SEY Of Four Curious 8 and 12 sided, round and
square shaped colns from Pakisten. Send only 10¢.
;h!iilfggmp Company, Dept. CM-1, Camden, New
ar 9

FREE: Lists of Thousands of Stamps and Coins, No
Approvals. Bryson, 612M White, Toledo, Ohio 43605,

ngulm Sunken Dizcovery
Travis, Houston, Texas

TREASURE Col
1780 Coln "HHI-"

VENTRILOQUISM! information fras, EXCITING FULL
COLOR DUMMY CATALOG—25¢, Mahar, Box &20FM,
I.Iltlllun. nnluun 80120,

TWO! ic_Catalogs 25¢. Miami
a7 Bird Rnld Illa.fﬁlﬂ. 5 : -
" WORLD'S Finest professional magic tricks. Joker's

Novelties. Glant illustrated catalog 25¢. Top Hat
Evanston, 1linols 60204,




MAGIC TRICKS, JOKES,

VENTRILOQUISM
(Continued from preceding page)

I, Theé Internat | Conjurors’ Magazine.
un:';wim' - Lun:.' Calif. H0038, Monthly um
1836, umpf. ;:m 1 year $10.00. Not sold on news-
stands. None fraa.

" FREE! World's leading novelty cats mnu Fun-
manors, Johes. Tricke: Science, Sporkd,  Hoboles,
Iﬂlllry’ Pt;’ﬂhﬂ!llll limm-hlih b, Clamens,

ﬂl qulm‘tﬂ"-—“ ﬂﬂi III Trll:h

-5|:|1¢-—er|hlltln Magle, lu

T PROFESSIONAL le! Factory Il.rlct t-n Tuu Ellni
1876 cmm—s:ﬁ‘{mmm- Henk Lee's Magic
Factory 24 Lincoln Street,
mul-::humli 1‘.1!111

FREE Trick and tlll'lllgﬂ 25¢. Magic & Fun, Box
1936-FM, New York, N.Y. 1

REBIND YOUR DAMAGED BOOKS. With a few common
tools snd & homemade book press (plam included)
you'll be able to handle anything from a torn hinge to
a complete ublndln Phi oth of article as it ap-

gsred In P.M. ava hl- for $1.75. Send orders oo
opular Mechanics, mpt, , Box 1014, Radio City
Sta., New York, N.Y. 10018,

BOOKS & PUBLICATIONS

WILDERNESS Living! Shelter, Food, Power, Medical,
Self-defense, Military. Books—Yital Flit!ll'l.lttl'l! Ex-
traordinary! Frée catalog. Adobe Hacienda, R b
Glendale, Arlzona 85301,

PUBLISH your book! Join ocur successful authors:
publicity, sdvertising, promoticn, beautiful books, All
subjects invited, Send for free manuscript rnpuﬂ and
detafled booklet, Cariton Press, Dept. FMH, 84 Fifth
Avenue, New York 10011,

MATIOMAL Geogrephlc Magazines, 1888-1971, any
Issue. Buxbaum, Hs-l'lr Wilmington, Oelawars

FREE Book. Frnnrut tllhh l:umln] Before Christ.
Megiddo Mission, 63, 481 Thurston Road,
Rochester, N.Y. 1 l:ll

CLOCK And watch repairing books, tools, materials.
Free catalog, North Américan, Box 'TIAVA, Fox River
Grove, |llinois 60021,

WILLS Write your own, without lawyer instruction
book, four Iegal forms, asset record, executors duties,
postpaid $2.30. Moesels, Frenchtown, N.J. QB82S

FREE Li;ts—l'-lunu;-m-l.l.n . Improvement Borks,
Others. Waverly-Wells, 1984 Mimitz, Paramus, New
Jersey 07652,

ATTEWTION! It's time to order 1977 home own-
ers 46th annual BUYING GUIDE. This GIANT 553 pa a
catalog is loaded with SUPER Iill:bml'l on thousal
of E BRAMD tools, CB equipment, appllances, |lr
conditioners, electrical components, motors, lawn &

rdlrl nui ment, etc. Invaluable source book for

mul ers, experimenters, inventors, SAVE HUN-
It!l'.l OF DOLLARS, Example 16hp garden tractor save
ﬁ: Al merchandise new direct from national
pufacturer /Distributor, Quantity limited so ORDER
TODAY! Semd £5.00 (refundable) to: Frank W. Monroe,
Inc,, Dept, 3, 595 Industrial Blvd., New Albany, indiana
a

7140,
UFD Books, perlu-dlc:l:, ﬂl,lll'.ll.ﬂlﬂﬂ!- $!|:H:| UFQ-
Index, P.0O. Box 305, Mira Loma, Ca. §
PLAYS, SONGS,
MANUSCRIPTS
LYRICS-POEMS wWanted for musical settimg, record-
ng. Promotion avallable on selected songs. Fabulous

1,000.00 Ofer. Monthly Awards, Talent, 17(PM)
ngwood, Quincy, Mass. 02169,

STUFF Envelopes. $50.00 HWundred Possible!l! Free
Details. Send Sell Addresaed En“lwln Dﬂlil!‘ Box
7I0EE, Mitchell, mrtlrln. Canada, NoK 1

AND fing Envelopes. Frn lies
;m:%mu ol A mnﬂ’ PBox
1::'5-1 inum Wisconsin 53217,

TAKE Catalog orders. We drop-ship 1001 best-selling
specialty products, Lowest below-wholesals prices.
Immediate dullnurr Sﬁctmuur home business BM!
tunity., Free Boo De Soto Ave., Dept.
20-44, Woodland Huu.ﬂinm

liufl'-nl envelopes,
rush stam ::{duutd envelope, F.

USAND Immediatel
free su?nlln
Grosche any 3021-31st Ave. M.E., Minneapdlis,
Minngsata 18.
CUSTOM PICTURE FRAMING—A utlmlﬂg profitable
cum Learn at home—no experience needed, we supply
hing, Boaklet mailed freo, Creative Framecratiers,
1 '|'|' rkley, Box 18, Depl. CEW, Orange, California

l;ulllllllll MAILERS, HOMEWORKERS MEEDED. 50
Firms Listed. Rush 80¢. Stamped Addressed Envelape.
Gabbards Malling Service, 9807 Willlams, Franklin
Ohio 45005,

lllllllll!ll IMDUSTRIAL SILVER—Yours for taking!
;N yearly I}Iq Free nformation: Silverman
4, Box 548, illu. Texas 75879,

YOU CAM BE A STAMP DEALER. SELL BY MAIL. EX-
PERIEMCE UNMMECESSARY. JGS, INC., DEPT. HSS, BOX
§25, MERRIFIELD, VA. 22118,

PREPARE Tax Returns—Policeman Albert Myers
made $2000 his very first season. Traln st home. VA
mu;m. National Tax School, Monsey, 2HG, N.Y.

BE YOUR Own Boss, We show you 1001 ways to
rofit. Free! Send name, address, zip. Perry, 1!&534'
entura Blwd,, Studio Clity, Calil, 91604,

SECRETS! Mall Order Success. Internatlonally fa-
mous expert reveals how to make home Im:lnuu foir-
tunes, Beginners: Get free report “Make Money By
Mall", Discloses free advertising, porfitable mu
Mailco, Dept. CCT08, Woodland l-fl'lri.. Callfornia 91364,

NEW—Exciting—wealth bullding mall order busi-
ness. Start on a shoestring. Free detalls, Make Co.,
Dept, PM3, Box 20387, Los Angeles, CA, 50006,

988 Successful Little MKpown Business'', Malional,
1341 West Walker PMCR2, Dover, Dela, 19801,

FIAND Tunming Learmed Quickly At Home! Be Inde-
mﬂdmﬁ Ffu Information, Empire School, Box 450327,
am

LET ME Show you how
Rubber Stamp Business FREE! Write: Roberts, Room
RC-2-FK, 1512 Jarvis, Chicago, IL. 60626,

$30D-5700 Monthly. Ralse Rabblts, Laboratory Ani-
mals for us. We supply Equipment, Breeders, In-
structions, Financing  Arrangemeénts. Details-25¢.
Laboratory Animals, Inc,, Countyline Road,
Pentwater, Michigan 494489,

1,000.00 MONTHLY Mailing Collection Letters. Guar-
anteed!! Free Information, Master-PM, Dawsanville,
Georgia 30534,

FREE Jewelry Sales Kit, Make !33% Profit.
Courtesy Gems, 1634 Bogart, Bronx, N.Y, 10462,

FREE 100-Page Catalog walting to hrlnf you ili
spare-time cash commissions, Sell Advertising Bool
lt:hu Every business a prospect . . . complete

selling instrections furnished. Steady, repest business,

Dept. MX-B76, Superior Match Cnmpgo; 7530 South

Gruunw-ud Avenue, Chicags, 11lingis is,

MAILORDER—Establish own business, Everything
supplied—catalogs, ods, maillng lists. Merchandise
dropshipped. Gif-Gulde, 5818 Venice, Dept. 464, Los
Angeles 90019,

EARN Money Ralsing Fishworms for us,
Oakhaven-38, r Hill, Texas 75104,

ou Cam have your Own

Write

WANT Your book published? Learn how we publish,
advertise, promaote, distribute, Al subjects. Free
Eﬁntltw Vantage, 516 W. 34th Street, New York

¥. 1

BUSINESS OPPORTUNITIES

IMPORT-Export opportunity, profitable werld-wide,
mall order business from home, withowt capital or
travel abroad, We ship plan for no risk examination.
El!%lll‘ll;! unnecessary. Free report. Mellinger, Dept.

Woodland Hills, Callfornia 91364,

AUTO/YAN CUSTOMIZING . . . . Learn these high
mnﬁ skills at home In spare time! Free Booklet.
o Institute Im! W. Barkley, Dept. CAQ, Box 16,
Orange, Calll. B2668

USE OTHER MFI.E"I MONEY. Get Rich! Be money
broker. Free Detalls. Milligan Trust, SE5PMT Mohawk,
Boulder, Colorado 80303,

NEW! Import-Export Opportunities Wewslatter. De-
tails free! International Marketing Services, Box G
Barstow, Ca, 92311,

MAILORDER—Nationa I:;- known MILLIOMAIRE revenls
secrats of success. Teaches you personally, Wrile for

fismalcl SR ek a0
Mentvale, NJ 07645 ' Ay

IIII."I' Euirintnd Results, Samples, Infor-
0,00 Wunﬂh!l Erlphi:!rtl Box 1333,
Rapld dur. South Dakota 5

PIAMD Tuning quickly learned with home stud
course, Diploma granted. American Tuning School,
17050 Teller Or., Morgan HIIL, Calll. 85037,

BECOME Cur Mall Order Distributor with
ment, Free Brochure. Audit Controls,
Ave., Falr Lawn, New Jersey 07410,

fm‘w SPARE Time earnings with rnur Tablesaw.
Wr e wﬂrhhuﬂ Fiwe, m& mey, Yancouver,
Wash

VENDIMG Machines. No selling. Routes earn amaring
rofits, mlﬂ slogue Free, Pa rkway Maching Corpors:
Inrl IHL‘I B Gresnspring Drhu. onium, Maryland

150 Invest-
Brookside

il 00 LISTS You year sénl bo 1000 Imparters, Job-

WORLD'S Largest h:o 25% to 40% under whole-
sale. Closecuts. MOM .ihl Clothea. Automablles.
Ebectronlcs. Fraa Datalls. Internatiomal Buysrs, Box
16386MM, Portland, Oregon. 97233,

TREPAIR  Hydraulic  Jacks—Dstalls Fres. Write:
Hasmlh Parts Supply, Bax 4157, Irumirltill. Texas

“YOUR Own Mailorder ll.‘.lulu Business. No Merchan-
dise Investment, Detalls Free. A.M, Sales, 31-14 84
St., Esst Elmhurst, NY 11340,

EARN $60.00 Daily I'III'II'IH‘IIH'II% Mrm Fence
Posts. Practically mo investment
:Iruud envelope. American, Excelsior lm'lll:.

$70 'I.'ll WEEKLY—Haome, Spare Time Simplifisd
Mail Bockkeeping. Immediate Income. Engr Auvditax,
Box 34741A, Los Angeles, Callf.

$400.00 MONTHLY Raising glant l'lill'l'ﬂl'ﬂll. Sollless
methad, Charlle Morgan, Bushnell, Florida 33513,

PROFITS FROM tl.l-'l-'IIFtlﬂ m‘h‘llﬂﬂ Booklst

shows how to start business with Clas-
sified urtl: Onl H uu inllumhll with first
order, PULAR MECHAMI Iilr'l. P,
24 BT I'I"I'll STREET, NEW YORK, N. 10018,

BLOCK Machines, Posts, Mold Catalog s.-.m refumd-

able. Carla Route Ome, Box 95, Rapid City, South
Dakota 57 I..

$231.00 EXTRA Woekly Prﬁ&' Mall Order “‘Money
Game''!! Detalls—Business, -] Robinheod, Albany,
Georgia 31707,

CSELL SENSATIONAL
Lightening seller., Exc
trial. Northwest Electric
57301,

LOW-COST BURGLAR .I.I.ll!l
tional ma Jln ll-mpn
Ave, 210, Mitchell,

WATCH REPAIRING, For cash Income or hobby,
sample home study lesson. Chicago School of
mak ng, YHA, Fox River Grove, Illinols 60021,

CONTROL $1,000,000 N lﬂl. E:ITI.EI Net 52,000
monthly. No sealling. Mo start, Unique
leverage opportunily. Frn rnchurl Kashbullder,
Bax 1132-19R, Indisnapolis, Indiana 48225,

MAKE $2,000.00 MONTHLY. Spare time, Unigue

El'ﬂ“l'l enterprise, No selling, No capital to start, Free
m-churl zlélslhhulldlr. Box 1132.18K, Indianapalis,

Free
vatch-

lﬂulii CAPITAL-START A BUSINESS 250 Guaramteed
Sources .00, Mardan, Box 44, Chateau Terrace,

Amherst, N.Y. 14226,
PHOTOSTAMP Agents Wanted! Make Big Money From
Home  Mallorder. Free Samples,  Information:

Postermatic-C7, East Providence, R.1. 02914,

CALIFORNIA MANUFACTURER MEEDS MAN To assem-
ble our product and be local agenl, experience un-
necessary. May start while presently emplo ld.
Five-Figure Income for résponsible applicant, 5K,
Manufaciurers, 1419 West Dolores Street, Wilmlﬁg‘lnm
Calilornia 90744,

HOME, Spare time bookkeeping, Worldwide Reports,
Box 124 D.pﬂrur. 8.C. 25&51." g it

$50-51000.00 Monthly Possible, Publisher Needs
Agents, Send Stamped Addressed Envelope. M
Elfte?rlu. Box S304PE, Long Island City, New Yor

$250-§500, THOUSAND STUFFING ENVELOPES, COM-
PLETE ASSISTANCE, Send Stamped Self-Addressed En-
velope, )-Ron, Box 31, E-8, Beaver Dam, Wisc, 53916.

FREE 1001 ODDS™! It's about $10,000-5100,000
actually made at home by certain nmull You'll never
get ower iE! PUBLICO, Carlshad, Galif.

SAVE MONEY! §1.00 Forwards Your NII'I1I To Every
Business Opportunities Ad This |ssue. Knight, PO Box
1481, Springfield, Ohio 45501,

SELL Books by mail. Complete dutrr setup, 25¢.
Stephens, Box 2818, Janesville, CA. 8611

MAKE Money Selling Proven 5 thetll: Lubricants.
Write: GBS, Box 0, Sparks, Nevada

FIMAMCING Your Bullnni?? Raise m I-'I:il You Need!
Join First, Only Business Financing Club, Intelligence,
Foresight Required. Free Detalls. Finencing Club,
312PM Franklin, Glarksvilie, Tenngssee 37040,

FREE SECRET BOOX ‘2042 Hninulr proven anber-
riges", Fabulous “'Little  Knowns' Work home!
aylings, Carlsbad, Calif, 92008,

$1200.00 Maonthly Raising Earthworms For Us Fru
Eﬂ;ﬁ&s Baker Enterprises, Box 193, Sparta

START Your Own Correspondence School, Career
Guldance, Box 2046, Covina, Callfornla 91722,

Mltl.'lﬁl'l Eﬁ:iutﬂ?;‘;t Ilr:mmi: rmnlrmliini
niltias Or we [’
Eeneriency Nary. Froe Dotalls. Volken®, $316

bers, Maliars, our malllng year. Dixleml, King,  Expérience unmecesss
North Caroline 27021, Victoria, Vancouver, B.C. VSP V7,

$30.00 HUNDRED Stuffing our Clroulars into stamped
c..','ﬁ.'fp:.:" Hmh?.““ . ﬂmm Mt Welte: sddressed envelopes. Beginners kit $2.00, Colossi,

| MADE $40,000.00 Fllr b Hﬂrﬂilll l'lt

others make money! Fr" Torrey, Box '
‘rpilllnth Michigan 48187

MAIL Baby Catalogs to le Mathers for Blg Profits]
Details 25¢, Volr-PM, Ypsilantl, Michigan -III e

FREE WEALTH BOOK; “2100 Unlque lnu
Money!' Worlds Biggest Bﬂ“lﬂlﬂ of Home Busl-
nesses!) Success-M, Elght IllllII Datrolt,

Michigan 48240,

. LIGHT FIXTURES, P/F p‘rﬂ_ Infa 506, Box 1776,

L2008 WEEKLY! Uaks Sall Bricks] Fres Infnrmation)

1433P-61 Street, Brookiyn, N.Y, 11218,

FREE Mailorder Dro :hi:f Business Maga
;ﬂ;llglr': World, Box 1355K, Sloun Falls, South

zinel
kota

Baby Shoes, FREE LITERA-
, Sebring, Florida 33870,

1000.00 Monthi mmn Em1m1—Frn
Il'u—n :T:- pr; ddrzlu-d ml n‘"&}
ﬂlmt. ?!:l Shelby 5t., Frankfort, Ky

(Continuad on maxt El]

100% PROFIT Bronzin
TURE. NBC, Box 1904-P




BUSINESS OPPORTUNITIES
(Continued from proceding page)

HOW To make money malling letters nnd 1.00
mmptd envelope. Paul EG'I'IIT I, !anth

Cheyenne, Powell, Wyoming 82433, -
I.III.IIIIH.T INFORMATIVE MAMUAL REVEALS Interast-
rtuaiun. unusual money plans, AAR
:rldlt Drtl s, stamped addressed envelope, Jayem-BH,

Box 485, B-rwkl,'m. ew York 11230,
LIQUID PLASTIC ROOFS—Save Hundreds doing your
ewn HRoof—or Earn Unlimited Profits from Brs.

nmlutinnm law Cost Method Is Clean, Easy, Light-
Ight. Proven Superior In All Ways, No Expérience
ed; Eamn 1mmadiltul; Dnhf .lar Amount, Full
bll'tllll-l HPERMAPLAST] , Meadow St
Allgntown, PA, 18102,

300% PROFIT Selling hundreds of products. TRE-
MENDOUS demand. Tape Players, Giftware, Calculators,
rnuls Jawel Fmﬂn T-:h , Tays, Houseware, Novel-
ties. New ca refundable. Rand Enterprises,
SEEP Tawnline R, \lmltl Cloud, Mich, 45349,

BECOME ‘'Mortgage Broker.” Lucrative!
Sources. Box MWE Uleta, Florida 33164,
FREE—BUSINESS 1.0 TEST. Test, 312P, Franklin,
Clarksville, Tenn. 37040,

HOW! How to make mongy rénting TVs from home
In spare time. Mo capital required. Information $2.00,
Moneyback Guarantee, Alpha Television Rental, Suite
125PM, 7715 Chevy Chase Drive, Austin, Texas 78752,

MAKE .00 FROM Square Fool Plywood (ligsaw of
Hlﬂmﬁemr} E%Uﬁ details 25¢. tl:l-[Fund.nhh],
Woodart, Bridgawater, M::l 02324,

VMAKE $1,000 WEEKLY At HOME" Using other peo-
Ie's money! Guaranteed. Free detalls. Moneymasters,
gluﬂ’ﬂ. West Highland, Elgin, Il. 80120,

$700 Per month earmings possible filling out im-
come tax forms at home or tax office during tax sea-
son. We show you how. Simple q:ulctlr learmed.
Detalls mailed free. No salesman. Hurry, demand.
Federated Tax, 2065 Montrose, Chicago BOG1E,

Caplital

STUFF Envelopes mi l:llp newspaper ltems . . .
$1,000 a month . . o8 supplies. Rush stamped
addressed envelo l R lﬂ Westmaont Ave.,
Lansing, Mich. 4

MAKE Money At Home, We Dropship 1001 itemai.
Daren Goldplated Adjustable Rings Plus Glant Catalog
z:.ng& E:dr Giftwarld, 456 Bradshawe, Montebello,

GEM Cutting—thae art of. ready markat for custom
uwpt nrll .N luq GER Rocks, 50 Bloomfisld Ave.,
lmn

IHI.IH-I'I'E! Elmlnn with fantastlc mnnu m:tlnﬂ
methods. Free Detalls, Lowery's Mallorder ©
Harvard Rd., Warrensville, Ohio 44122,

$600. WEEKLY Eaty Building Roll Bars for Pickups,
leeps, Sports Cars, usin ll ple raulic Jack Bender,

400% Profit, Sell Books By Mall. Free De‘tallnl Plans §2.00. Tynér, 77 Iihh , Citrus Helghts, CA.
Gradco, Box 23438 PM, Milwaukes, wi!.c 532 95610,

$PRECAST Concrete §, Professional mslrumuns. NEVER wWon anything? Anyome can win Swespstakes
stepping stones, patio slabs, send $2.00. Concrete contests! Free Ils. Services, Box 644-PCH, Des
fence posts-rancheérs and homeowners ;:m Allwist Maines, lowa

Enterprises, Box 105, A3, White Rock, British Columbia
Canada V4B 2I7.

MAIL ORDER BEGINNER? 202-pg. book REVEALS
TRUTH what to expect! $2.50, Orienl Seas Co., Dept.
PM, Box 59413, Norwalk, Calif. SOBSO.

ACHIEYE YOUR GOALS Finding inner peace while
achieving financlal success. Send ;5 for 1.year sub-
scription to: Guy Chapman, Dept, 36, 4420 Blenhiem
Way, Concard, Califernia 94521,

FAST RICHES PROVEN. BOOMING CATFISH FARMING.
U.5, Sponsored. Financing. Nationwide established
markets, Detalls 50¢, Catfish Industries, Box 1089,
St. Petersburg, Fla, 33731.

EARN UP TO :ﬁﬂ A manth in your spare time with
your camera photographing beautiful madels. Send
$1.00 for dl.-tlulu. to: T. 5. Inc., P.O. Box 5100, Cherry
Hill, N.), 08034,

MAIL MAGIC?? Professional Information's |ike that!
m:lsu. McMigce, 4-H Hemingway, Melville, New York

YOUR OWM Import-Export Business. Booklet tells
how to start. Lists foreign suppliers. $1.50. Maxie's
Distributing Co., 1171 Nucla, Aurcra, Colo. BOOLL,

HOW Ta Eafn at Home Addressing Envelopes. Rush
Self Addrassed Envelope To: Elton Enterprises, P.0.
Box G61P, Stony Brook, New York 11790,

VINYL'S WHERE THE MOMEY I5! Invisibly repair, re-
finish, recolor furniture, luggage, car ftops. COuick,
easy. Two small smﬂl obs a earn you 51,000 a
month. Homas, cars, lces, ristauran 1'Im|'lld
customers, Start emﬂn l!ter # day's t-.t ce. Sen-
l:lth!:lll details Fres. VIP, 2007 Montrose, Chicago
6061

$500 To %1000 or more per month working part
time, Start r own janitorial service. Instructions
on how much to charge, equipment lmdud how 1o
do work, Details u T.AM., P.0. Box 2324, West

Covina, Calif, 91
600% Mark-

MAILORDER Begmnurs—hll Bonks.
ups! Barclay Company, 45PH, Halesite, N.Y. 11743,
00 Weekly second income. Gift offer with de-
5. HLE, Box 286720, Dallas, Texas 75228,

lI!l'.lll:Itl!'I' STATIOM: 5tart your own! Frnr biooklet.
“Radio!"”, Box 5516BM, Walnut Creek, CA. 94596,

_.___,.—..__.—-—
“LEARN The TRUTH About MAILORDER.™ Mailorder
gm:sml 726-A5 South Jefferson, Abilene, Texas

SELL PRINTING BY MAIL. Fantastic Profits Fns:ib!u
Ig;ﬁ plans free, L. Brantley, Box 685, Utica, N.Y.

GUARANTEED 5178.00 Weekly.

Work one hour dalnTli.
Frea Brochure. FAS, Box 13

3), San Antenio,

TE213.
BIG Mon ng Part Time Jobs/Businesses! Com-
let u. Gulb n—ﬂus 4228 Washington

National,
ilding, Washington, D€, 20005,

MAKE QUICK CASH PROFITS 'lI'IHI business card,
letterhead, salesbook orders, usinH: a pros-
ect. Free catalo .l.lum-rlcan . PBS, Box 55,
ke Bluff, 111,

SILESCREEN FlIITIIl‘ BUSIMESS, Start a business
in & small ares or garage. lmlzln%tprnl:ﬂs will print
nnmmﬂerl:l Print T-shirts, ashtrays, bookcovers,

mperstickers and much mora, All necessary eguip-

n‘? and supplies to print thousands of parts. Future
: dvisement free. ANl inguiries will be answered.
im 00 Calif. residents add sales taw, Delray Co.,
3633 Inglewood Ave., Hawthorme, Calif, 0240,

COMPLETE 24 Lesson Mailorder Course, Rushed—
ﬁ., N;Ir““T Sup-rm:il. Box 5068-BBEC, FL.
ndiana

El'l'll. INCOME Tn $'I§.Dﬂﬂ' 2 #ﬂ' parttime. Mo H.5
or College Necessary, EASY, SIMPLE, No large invest-
gﬁfna;.nn B, BB0 Bergen Ave., Jersey City, New Jersey

STARTING A BUSIMESS! We can show you The IN-
SIDERS SECRETS. Tax Tips, Cost Breakdown, opticnal
bookkeeping method, Our Businessman's Handbook
can save hundreds or thousands of du!!-ru for you.
BBHA, BBD Bergen Ave., Jersey City, N.1. 07306.

H.IIL Order Gift H:rchamﬂsu 50 l:.rtulugs $2.00 or
detalls 25¢. Suburb 113 Kearney St., Box 371,

Keypart, New Jersey nms

’rﬁ 500.00 Spara Time nrnlnﬁl with Unigue Wood-
working projects. Details free, Bradley House, 157-A8
Bradley Avenue, Meriden, Conmeclicu B
:ln?“.
ails &

KLY FROM DMLY 20 SALES! Write for frea

this outstanding mailarder program.

Carson-Whitney, , GO
B0122,

Box 2306, Dept. H22, Litt

$500 Weekly stuffing envelopes. Gomplete assist-
snce. Rush sase, Brown, Box 51, Tecumseh, M1 4921
MAILORDER INTRODUCTION Bookiet. $3.00 Money-

back Guarantee, Detsils free, Narron, Box 1274, Port
Hueneme, CA. 93041,

WODDWORKERS—34.00 Material hrlniﬁiﬂ.iﬁ! Mo
selling! Pine Shop, 336K, Sharon, NH O A

250/ THOUSAND, Stwff Envelopes, Rush Stamped En-
“I'ffr EB Enterprises, Box 319(P) Brooklyn, N.Y.

JUST PUBLISHED DROPSHIP DIRECTORY Fel'tl.illll
many new products $3.00, WLA Enterprise, Box 213
N.Y. 10001, Agents Wanted,

MILLION Dollar Plans! Free Money-Back ‘'Million-
aires Success Secrets” Tells How, Write: Charles
Celestin, 160 W. 124th 5t., Los Angeles, Calif, S0DG1.

$23 DAILY Possible stuffin IH\'IMIII Free Details,
Service, Box 715F, Lynbrook, N.Y. 11563

MAKE Durable building plastic ul-lry Waterproaof,
Fireproof, Economical. Bays Laboratory, Rt. 1, Box
168, Cedaredge, Colo, 81413,

FOLLOWUP For Big Profits!! New Mailorder Master-
piece Insures Maximum Sales, Profits. Free Delails;
write: Harris, Box 106PMB, Brooklyn, New York 11307,

MAILORDER Can Be And 15 Profitable!! Free Proof
Reweals How! Pence Advertising, 3J8794PM  Wilcox
Station, Hollywood, Calif. 90038,

IMMEDIATELY!!! Stuff 1000 envelopes for $250.00
and more!! Details 25¢ SASE. G. Enturprln:, 22140-1

Peralta Street, Hayward, Ca, 9454

$20,000.00 A year 35 a Dra ag Consultant, Free
details, Warlin Publishing, 2481-F Richard Ct., ML
View, Ca. 94043,

HOW TO MAKE 32,000 WEEKLY At Homa usin& other
people's money, Guaranteed. Free Details. Richlieu,
Box 25277, Dept. BB, Houston 77005,

£200.000 Monthl

Writing Short Articles. Start Im-
mediataly! Send $1.50. Kingstonm Gifts, Dept., 2, 400
Lincoln Street, Linden, Mew Jersey 07036

BUSINESS Loans 13t and 2nd morfigages any amount,
Robert L. Gaines, 3006 Arcadia, Augusta, Ga. 20906

" FREE Report guarantess you $100/orderl] $500
'%h'alau’!l.ullrl No Selling. Dept. AR, Box &5, Dneonta, N.Y,

EIH-HEWIHHI.ISAHD STUFFING ENVELOPES, COM-
PLETE ASSISTANCE, Send Stamped Addressed Envelope.
%;‘UEHHWHSE. Box 38001 AB, Washimgton, D.C.

HOW To Make Money!! Amazing New Way To Start
Your Impori-Export Business. Learn how without in-
vesting in merchandise, $1.50. Beémbry Interprise,
PM-B, 1009 Ringo La., Immokalee, Fla. 33934,

"HOW TD MAKE COIN JEWELRY," Guaranteed MY
rnntl:rq HALL'S SUPPLIES, 3520 I:m:u:, Los Angeles

$250-3500,/ THOUSAND STUFFING EMYELOPES. COM-
PLETE ASSISTANCE. Send stamped addréssed en-
velope, Fulure, Box 4541, Winber Park, Florida 32753,

HOW To Make Money writing short paragraphs, In-

formation free. Barretf, Dept. C-27-8, 6216 N. Clark,
Chicago, B0G660. v
HEED EXTRA INCOMET Sell famous Knapp Cushion

Comiort Shoes. Part-time, full-time, Over $8 million in
commissions last year, No investment. Free sélling kit.
Eﬂtﬂuf I. Margolis, 612 Knapp Centra, Brocklon, Mass.

GAMBLERS—Froe! Win lifetime =income from dice,
roulette, thoroughbred, harness, d rlcm Guaran-
teed! Research, Box 551 PM13, Mineo 1501,

YENDINE Machines. No selling. Itnum arn amazing

profits, Big catalogue Free, Parkway Machine Corp-
aration. PMM  Greenspring Drive, Timonium,
Maryland 21003,

$175.00 WEEKLY Correcting Puplls’ Lessons! Sam-
plas, $1.001 Castia’s, S07-LP Fifth, NYC 10017.

GET World's Biggest 'Wholesale Import Catal
Write: Wnrlm Medina, Washington msg -

FREE WEALTH BOON: "Z100 Unigue wl 5 To Make
Money!'" Worlds Biggest Collection of Homa Busi-
nesses!! Success-M, 26903 West Eight Mile, Datroit,
Michigan 4240,

$200.00 PROFIT, Sheet 14" plywood. Details 504.
Novelties, 610 So. 24th, Elwood, Indiana 46036,

PROFITS FROM CLASSIFIED ADVERTISING! Booklet
shows you how o start your own busines with Clas-
sified Hﬂl!i . Onl Slll'l (Refundable with first

order.] H. PEL, POPULAR MECHAHICS, DEPT. P,
224 WEST § SIHEII', NEW YORK, N. Y. 10619,

FREE SECRET BOOK ‘'2042 l.lnil:y proven mtlr-

rises”. Fabulows “Little
ylings, Carlsbad, Calif, 92008,

SELL SENSATIONAL LOW-COST BURGLAR ALARM. Ex-
ceptionsl margin, Samples for trial, Northwest Electric,
Ave. 210, Mitchell, 5.0. 57301,

IF YOU HAVE AN IDEA FOR A HEW PRODUCT . . . or

a way to make an old product better, send for Imj
tant information on Protecting, Developing, Marketing
your inventions/ideas for Cash/Royalty sales. Pro-
fessional, fee-based invention service company. Ré-
ugst FREE INVENTORS WIT NO. A-B5. Raymond Led
1Eﬁlll}lntlm. 230 Park Avenue Morth, Mew York City

CLIF Newspaper Stories Al Home! $2.00 to HGW
Each. Write: Flair-PM4, East Providence, R.1. 02914

ASSEMBLE Our product spare or full time. G l H
Industries, Box 6603, Providence, R.1. 02640,

WORK Home, Spare time!! Other Profiting. You Btrl
Too! Slamp brings details, Maryanne's EI
Center, Winslow, Indiana 47598,

“HOW | Made $33.000.00 In Two Months Ulilrll

Hidden Law, Free etails: Cress, Box 7S06P, Newark
Delaware 18711,"

PHOTO Contest Mews. Ent
Tips. $12.00 Year. Dept. A,
g1740.

Forms, Rules, Winning
1268, Glendara, CA.

$200 WEEKLY FROM TWENTY SALES BY MAIL
PALMER-A-1, 706 WATERLOD, EL CAJON, CA. 82021.

| MAKE $52,00000 Yearly Mailing Letters. How!
Write: Sannm FM, Ceres, Ca. 95307

MEED MOMEY FASTT 90 Quick Ways to raise cazh.
"Goldbricker's” manual $2.00, Walters, Box 202B0M,
Ferndale, Mi. 48220. .

HOW TD GET SUCCESS, WEALTH, HAPPINESS, Send
for FREE List of low cost books and follas. GIFTWORLD,
Ltd., PMB, 1219 Quintilian Ave., Orlando, Fla. 32809,

MAKE Statuettes, novelties, imitation marble, Sell
to stores or start gift shop. Free  details.
Marbleizing, P.0O. Box 1178, Ballwin, Missourl 63011,

MONEYMAKING OPPORTUNITIES

SPARE TIME CASH. Sell famous Hamover Shoes.
Sam |Il sales kit free. No experience needed. No ﬂ &
limit. commissions, Hanover Shpe, Dept. 16
Hamwer a. 17331,

MIRRDR Resilvering Secrets Revealed In My New
Book. Tells in detail my own ’"“ﬁ,’“"“m‘ $5.50
postpaid. Springfield Mirror and Resilvering, Box 805M,
Springfield, Ohio 45501,

MOHEYMAKING Booklets—List fres.
sddressed envelooe, Quality

Rush stampad
Plus. Dept. 3P. Bax 1598,

£250,/1000 Stuffing Enwlnpus Frw supplies, Send
stamped addressed envelope, M. Willen Co., 1B40B
Evergreen, Detroit, Mich, -“2]5

“WRITING For Money.” Free Booklet, Smith, 1141
Elm, Placerville, Ca. 95667,

COMPLETE Mailorder Business $2.00. Todd 4148-FM
Kenneth, Riverside, Calif. 92509.

EARN ;mm POSSIBLE PER nﬂ—mmln&rum,
ture—Send J for booklet, “SHINE wu
SUCCESS” Mirro-Shine Co,, Dept. PM, P.O, Box 123,
Williston Park, New York 11596.

L



MONEYMAKING OPPORTUNITIES
{Comtinued from preceding page)

“HOW To Make Money with your |deas.”" This report
can make you rich, $2.00 Momayback Guarantes.
Alpha Product Consultants, Sulte 125PM, 7715 Chevy
Chase Drive, Rustin, Texas 78752

WIN Casino Gambling! Fres information. Bazsar, Box
496, Chica, California 5927,

MAKE Real money monthly—a proven tested plan to
riches tells how o Itcumulitu nl\:tlth. Eagy. Bnedﬂu-
tion Guarsnteed. Spacial offer only $2.00. Free Bonus
GIft, John Sindoni, 5357 Bevis, Dept, PM, Yan Nuys,
Calif, 91411,

LEARN The secrels of repairing junk batteries,

“Fabulous Profits'' at home, From the Original
Batteryman, Apex Engineering, Main Plant, 3100
Ramona Road, Atascadero, CA. 93422,

YINYL'S Where The Money 5! In'fll-hq' repair, re-
finish, recolor fturniture, luggage, car tops. Quick,
easy. Two small $20.00 #bs a day earn you 51,000 a
month. Homes, cars, offices, restaurants, unlimited
customers, Starl nrnlnﬁ after a day's practice, Sen-
ﬂ%lﬁll details Free. VIP, 2062 {rose, Chicago

CARVE SIGMS IN WODD Start your own business with
the easy 1o usé MARLIN CARVING MACHINE, Free Bro-
chure! Write: Marlin Industries, 3224 East Willow
Street, Long Beach, Californis S0806.

OPERATE Human Relations ZSuccess ﬁl’ﬁdg:. Fres
brochure, AIM, Box 2446H, San Leandro, CA 54577,

HEW! Job resume technlgues! Easy-to-lollowm In truc.
tions, $1.00. National Information, 422MRE WaEs. 1.z .0
Bidg.. Washingten, D.C, 20005,

JOBS! Ships! 0Nl Flelds] U.5.0 Forelgn! Directory!
Instructions! $1.00, Global, Box 243MJE, Mishawaka,
Indigng 46544,

$380 Weekly cash! “'49 Ways To Make Money With
Your Pickup Truck™, ':!.!ﬂ-. Kerns Publishing, T249P
Falibroek, Baltimare, MD 21207,

HIGHLY PROFITABLE New nhome busingss, Spare
time, Full time, No mail order, Money-back guarantes.
Purchase mothing frem us excepl complelé Informa-
tion £3.00. Easteo, Bex 153, Kingstree, S.C., 29556,

$1300 MOMTH Paintin :lgru-—-un:r stamped, ad-
ga?ﬁsaﬂ unvalupr—!lnl‘L ox 1375, Orange, Ca.

ALASKA GAS PIPELIME Jcbs outlook, be &uur-d
description of  Arclic  pipelinng,  $2.00, A&L
Enterprises, P.O, Bax 5282, Pittsburgh, Pa. 15206,

HELP WANTED

OVERSEAS Employment . . . §10,000-$50,0004 . Fres
Intarmation! Employment Internatiomal, Box 29217-AH,
Indiamapolis, indlana 46229,

REAL ESTATE & FARMS

MAKE MONMEY IN SPARE TIME. Earn gEnerous com-
missions &% a subscription sales repregentative for
leading magarines. For full details and instructions,
send this ad with your name and addréss to: POPULAR
:!Tl:llmigl. Raom 1107M, 250 W. 55tk 51, New Yark,

SALESMEN—DISTRIBUTORS

MEW! FREE CATALDE! Exciting Fall-Holidays edition
of country properiy| Ower 5.6[:! NEW Properties de-
seribed, pleturad nd, Farms, Homes, Businesses—
Recreation, Retiremeni. Selected Best thruowt the
U.5.! 76 Years® service—T00 Offices, 42 states Cosst
to Coast, Malled FREE from the World's Largest!
E;:ﬁé‘" REALTY, Inc,, 7-MX S, Dearborn, Chicage, IL

EXTRA INCOME To $15‘=H}D a iﬂr part-lime. Nao H.5,
of College Mecessary. EASY, SIMPLE, No large |nvest-
?f;ntés B, 880 Bergen Ave., Jersey City, New Jersey

STARTING A BUSINESS! We can show you The IN-
SIDERS SECRETS. Tox Tips, Cost Bréakdown, optlonal
bookkeeping method, Our Busingssman's Handbooh can
save hundreds or thoussnds of dollars for you, BEHA,
BA0 Bavgen Ave,, Jersey Clty, N, 07306,

MAKE DOUGH LIKE A PRO in All Legalized Casino
Dice Tables, Place 5 Bets And WIN EVERY ROLL!
Carbin PMS8, Box 869, New York 10018,

24 EASY LESSONS! “'STREAMLIMED MWOME-STUDY
MAIL ORDER COURSE.” 3$2.00, Cazn, 526 Maple,
Redwood City, CA. 84063,

$800.00/ Thousand Weekly Stuftin
Supplies! Rush Stamped Envelope,
728 Terrace Rd., York, Pa, 17404,

$500, THOUSAND Immedialely, Stuffing envelopes,
Free supplies. Rush stamped, addreéssed envelope,
Dunham, Box 18818, Memphis, TN 38118,

Envelopes. Free
. Dibert Company,

BIGREST Earnings ever! Famous Herlel Tully refer-
enced Bible! Proved plan, Starthing 3-dimension cover,
Easy credit plan, No Investment, Demonstrator fur-
mished, Write: Internationsl Book, Dept. PM, Box 118,
Wichita, Kansas 67201,

CAMADIAN LAND FROM %35.00 AM BACRE. Cholce
erEI'IIH across Canado, Low monthly paymenls.
deal for cottages, hunting, fishing, Investment, Free
catalogue, Canadian Estates Land, 288 Lawrence
Avenue West, Toronto, Canada, M5M 3A8. Dept. PM.

SELL CALENDARS, SPECIALTIES Repeal Business-
Ern?a?m""i - Fleming, 6535 Cottage Grove, Chicage

BIG . .. HEW . . . FALL CATALOG . . . Free! Over
2,600 top values coast 1o coast! UnITED FARM AGENCY,
B12-PM West ATth, Kansas City, Mo, 64112,

SELL All New Garden Tool Caddy, newest monesmaker
on garden scene! Mo competition, Manufacturer-TEG,
Enterprises, P.0, Box 63851, 51, Clowd, Florida 32769,

MAGIC Writing Fen, Home, OMNice, students dial 10
colors one pen, Big profits! Sample $2.00 refundable.
Cortez, 2054 N, Campbell, Chicage, 111, GOG4T.

MOMA LISA PRODUCTS, INC., Has cpening for direct
factary distributors and dealers. Up to 199% proft,
Sensational new formulas. Car wash—no wiplng
necessary—Ileaves wax-like shime, Liguid hand clian-
er. Tire lubricant, Volume repeat orders, Send §5.00
check or M.0.) for samples, refundable on first order,

OMA LISA PRODUC INC., 1314 Main Street,
Dickson City, Penna. 18518,

MAKE 520000 'h'nhl;. Free Reporl. Senol
Egtuurprllu, 1589 Alblon 244, Rexdale, Ontarlo. M9V

MONEY In coins! Roll 19265 nickels worth
$16,000.00! How 1o start, sell, Is thare a Fortune |n
Your pockets? Booklet anll;rssl.sﬂ. JL Enterprises, 945
West 10th, Fremont, Neb, 25,

GET Factz behingd hundreds of money making ;g
ortunity ads tor less than postage cost! Report 126,
ox 4515, Jacksonville, FL. 32201,

$500 WEEKLY At home. '“New Guarsntead Daily In-
come” plans, Send stamped, addressed envelope.
wWenlerprises, Box 4011PM, Atlanta, Ga. 30302,

EARM 510000 Daily $R|||I'lgnh|!r em Rings, Jowelry,
Frit catalog. Anka, Box BOJBPM, Cranston, Rhode
I%land 02920,

AGENTS WANTED

YCANADIAN ﬂuuﬂlr;‘ Properties.” Our Glst Year.
Free Catalogus, Tax Sale Service, Suite 404.PM, BS
Bloor Street East, Toromto, Ontario MAw 185,

WYOMIMGE RAMCH LAND. 10 nAcres 33000 down,
£30.00 month. Owner-Mike Gauthier, 9550M Gallatin,
Downey, Calif, 90240,

$5 ACRE, Canadian Border—hundreds campsites,
balmds. “:;rmll.in{d:, dlllmfuur from 'I.l:d -luhhofitlln.
on-profit). Lists, photographs malled, Regisier
m 10, 110 Church Street, ﬁrnlh 1, Ont, Jlillﬂll

CENTRAL Ontarig—Cholce 640 acre  Spartsmen's
paradises still avallable-~3$20.00 J:lu:. 50 taxes
Enrlr. Maps, pictures, $2.00 (Refundable). Information
uresu, Norval 4, Ontario, Ganada,

FREE CATALDE! (Covering 15 States)! All types prop-
erty! Photos! SAFE-BUY Real Estate Agency, Inc., Box
589-PM, Little Rock, Ark, 72203,

SPARE TIME CASH. Sell famous Hanover Shoes.
Samples, sales kit free. No experlence needed. No
age limil. Big commlssions. Hanover Shoe, Dept. 1655,
Hanover, Pa, 17331,

HO INVESTMENT! Instant Incame! Selling outfit free!
Take orders for America’s finest shoes from friends,
neighbors, Easy. Profitable. No experience necessary.
Mason Shoes, K-1849, Chippewa Falls, Wi 54720,

NEW! How To Make A Fortune Fast. Free Details,
Satisfaction Guarantesd, Tad's, 11154 Dove ODrive,
Orlando, Florlda 32803,

SCASHE Clipping Mewspsper |lems,Addressing en-
velopes, Imlormation-—Free!  Income, Bex  T21P,
Lynbrook, N.Y, 11563,

SAMDBLASTER Distributar Wanted, Free detalls.
INKA, Box 665734, Houston, Texas 77006

PRINTING Adwerlising Saleimeén--Excallant money-
making sideline selling Decalcomania Mame Plates,
small quantities, Advertising Specialties, sign letters,
Frie Samples. Ralco XL, Boston, Mass, 02119,

HAMILTON PROGRAM—%1000,/month easily! Honesl!
FSS, Box B5466, Los Angeles 00072,

ABANDOMED SILVER, Collector Cosl Pennjes, WORKS
WHILE YOU SLEEP. $2.00 For Instructions. E.J, Sales,
Box PA, 3084 Centerline, Mich, 48015,

MAILORDER Dealers Wanted, Oulstandin
Adverco, 100A Highland, Rechaster, N.Y, 1
$100. WEEKLY. Stuffing Envelopes—Details $1.00,
"KM, T. Enterprise, 1207 Johnson, Lufkin, Texas 75501,

ADDRESSERS AND MAILERS MWEEDED—Earm up 1o
$150.00 weekly. Detalls 25¢ plus stamped, addressed
envelope. KGF, Box 4940, Irvine, Calil, 92716,

CLIP NEWSPAPER ARTICLES, Get $1.00 ta $5.00

Profits!

each., Stul Envelopes, Details $1.00 to: BIAM
Eﬂ:llﬁrlltia, 17152 MNorthlawn, Oetroit, Michigan

%200 Wkiy! Selling Books! Write, Rizdin, Box 655,
Detrait, Mich, 43231‘.*

PROFITABLE OCCUPATIONS

GUARAMTEED Extra incame. Instructions, Sources,
Services. Join International Azsociation Manufacturers®
Egnrrnnlltiu:_ BOE Broadway, Kensas City, Missouri

EMPLOYMENT INFORMATION

MANY Job openings in Oregon. $1.00 (refundable).
Prosper, PA43, Bend, Oreégon 87701,

OVERSEAS JOB5—WORLDWIDE!—ALL OCCUPATIDNS!

—To $4500/Month!-—DIRECTORY includes 150 USA
Corporations with OVERSEAS PROJECTS-—EXPOSURE
STRATEGY—RESUME  PREPERATION—INTERNATIONAL

LISTINGS—32.00—MONEYBACK GUARANTEE—GLOBAL,
Deu‘r’tment PM-8, Box 99494, San Francisco, California
84109,

BOOMING MIDDLE-EAST—Now Hiring Thousands! All
Deccupations! 515 000—350,000! Latest Listings $2.00.
Worldwide, Box $4B-A, Long Beach, California SO80Y.

MEM!—Women! lobs on Ships! Amaerican, Fargign.
Worldwide travel. Information $3.00. SEAFAX, Dept.
2-17, Box 2049, Port Angeles, Wathinglon 98362,

SHARPEN—Scissors, Pinkers. Light, compact equip
mant, Supplies, Bla:hﬁawri,__ﬁhul hl, lowa 50243,

BIG PROFITS In becoming & supplier to major Indus-
try thmuﬁh electroplating small parts and metalicing
non-melaliics, Write for fréee particulars: Mascn, Room
MC-2-FK, 1512 Jarvis, Chicage, IL GO626,

OVERSEAS Jobs plus start 8 businéss averteas. All
fields, Send $2.00. Coastal Enterprises, Box 296,
Bethary, Delaware 19930,

“TRAVEL On foreign ships.” Good pay. No experi-
snce, Stamped addressed envelope, Globetrotter, Box
854-F3, 51, Joseph, Mo, 64502,

FREE Caftalogs, Repair air concitiening refrigeration,
Tools, supplies, full instructions. Doolin, 2016 Canton,
| Dazires, Texas 75201,

FT. SMITH Auction School, Fi. Smikh, Ark, 72901,
Resident & Home study, Veleram approved.

$100.00/DAY POSSIBLENII Buy Scrap Gold , , . Easy
... Complete manual, 34.00 Satisfaction Guaranteed
. . . Brown, 956 Spningdale, Atlania, Ges. 30306,

PLASTERCRAFTII! Profitable nome business, Maolds
pvailable. Detalis: Lynmnette, 6251C Menlor Park,
Mantar, Ohlo 44080,

AUSTRALIL'S Exciting Opportunities. Oynamic life-
style await vou! All skills des r-d, Rush $1.00—
Guaranteed. DETAILS: finamcial assistance, frangpor-
tation, woges, lists American cmployers, housSing,
envirenment, invostment cpportumit’'es, forms, teie-
phone contacts. Detlacen, Box 145570, Lomg Beach,
Califarnia 90814,

AUSTRALIA Merds you!!'! Freg transportation!! Com.
El!lﬂ details on Rents, Salaries, Schoals, Tames,
ocial Life, Immigration requiremenis . . . Plus Giant
Emgloyers |ist!! Guaramteed, Send $1.50: to Stamps,
Box 582-A8, Buckmer, Mo, EA01E

MAKE BADGES for fun and profil, Send 536,70 for
complete kit prepaid. Money beck  puaranteed,
BADGE-A-MINIT, Box ©18, Dept, PM-BBA, LaSalle,
Iilinols 1301,

LOVE YOUR WORN, Aplitude test réveals employment
Suitability,  Semd  §3  todoy—guaranteed!! Daniel
:;%I.'Isﬂl. Box 771, Depl. 117, Bay City, Michigan

$3.50 ACRE! USA K& Canada. Lists, photographs
mailed, Government Lands, 421PM Center, Lewiston,
New York 14062,

CALIFORNIA Acreage. §20 down, $20 monthly. Ex-
Ig%llhﬂt Investment potential. Box 35291, Los Angeles

FLOWERS, PLANTS, &
NURSERY SUPPLIES

LEARM Landscaping and the fmwr_n: of
g profitable business part or full time. Free Informa-
tion without cbligation, Lifetime Career Schools, Dept,
fl't:'rln?dq. 2251 Barry Avenue, Lot Angeles, Callfornia

CONSTRUCTION PLANS,
BLUEPRINTS
SCUBA TOW PLAN, Motorcycle battery powers this

streamlined fresh or salt water dream, Pulls you on
or under the water for hours of eflortless smorkeling

lants, 5tart

or scuba diving, Full scale plans sad instruction
manual, only £7.05. Send order to: Popular Mechanics
Elgﬁﬁnu' epl. HE, Radio Gity Sta., New York, NY

LOG CABINS AND “A" FRAMES

BUILD Log Cabins, Rustic furniture, Flreplaces!!
Complete manual $3.00 . . . “A" Frame plans, $2.00
.+ . Guaranteed. . . . Beels, 956 Springdale, Allanta,
Geargia 30308,

NATURAL STDME WOUSE. Gather Rocks Fres, Bulld
Im Cne Summer! Need Pickep, Hond Tools—No experi-
ence! Guaranteed “HOUSE OF STONE™ manual, $3.00,
Stonehouse 337, Sweet, Idaho B3670,

“A" FRAME CRBIM, L1184 Sguare feet: £2400. ma-
terial, Purchase locally, Complete plans, [nstruction
manual, malerial list; $5.00. Moneyback guaranies.
Plan #4910, “"Dependable Products’”, Box 113, Vista,
California, S2083.

HOME CRAFTSMAN

BUILD CLASSIC WOOD PATID FURNITURE. Easy, Inex-
pensive. Five piece group, information 30¢. Braso
BEH, 2900 Binyon, Fort Worth, TX 76133,

UPHOLSTERERS Rubber Seat Webbing, Stretches to
double, 2" x 25 fl., $B.50 postpald. Manufacturer's
erlie;'ﬂ:umlwle. Mateba, Dunnville, Ontasio, Canada

WO00D-—Doamestic and Imported Hardwoods! 3500
Items! Clock, musical instrument kits, Tools ., , , dis-
count prices! Hard-to-find Rardware. 144 page catalog,
S0, Craftsman, Dept, AX-B6, 2729 Mary, Chicago,
INingis G0G0A

{Continued on next page)
AUGUST 1976 IE1__




HOME CRAFTSMAN
{Continued from preceding page)

CATALDE FULL SIZE FURNITURE PLANS—31.00
Refunded with first order. Traditional Early American,
over 150! Furnlture Designs, 1425 Sherman, Dept.
GF.76, Evanston, Iiinols 60201,

CABINETMAKING MADE EASY And “How to Make
Formica Counter Tops." Two excellent guides let
build kitchen cabinets and counter like p
sionals. Eﬂrlnl'dtlszl yides bring master craftsmen’s
shortcut method sfaction guaranteed, Wrilte: Japs,
126-F Seventh North, Hopkins, Minn, 55343

PICTURE Framing—Profitable full or spare-time
business, Hi.'r to [earn with handbook-course “Guide
To Picture Framing Profits.” $3.00 Guaranteed. Free
framin upplils citalog included, laps, 126-PM Sev-
enth North, Hopkins, Minnesota 55343,

PM'S GREAT, MEW MASTER HOME CARE GUIDE. The
Latest and Greatest Im The Popular Mechanics Master
Guide Serles. Lays Out All You Meed To Know About
Home Repalrs, From Basement Waterproofing to Rool
Repair, 24 Laminated, Wipe-Clean Sheets on 12 Stand-
l!p Hang-Up Boards, 150 Charts and Illustrations.

mgrl;r Used, 1t Can Save Thousands of Dollars.
a-l. + 50¢ to cover postage and nanﬂllnE PM Master
I&i]m’(:lrl Guide, Dept. HE, Box 1014, Radio City. N.Y.

LOOKING FOR SOMETHIME You cam make in your
workshop and sell? This handsome Lazy-Susan table
server sells on sight. Handiest thing ever at mealtime,
Saves asking for the salt, pun-lr catsup or butter,
a fip of a finger hnn“ It 11}#0 liq; a great gife.
Plans and Instructions 25¢. Way-Mar, P. 0. Box 164,
Hartsdale, N. Y, 10530.

“HOW TO Kilchen Cabinet Manual—Other woodwork-
Il'lf Books, R.5, Flint Woodworking, 1027 Mansfield
City Rd., Storrs, Ct. 06268,

PATTERMS, Early Amarican Style Rocking Doll Bed
$2.00, Plans, Box 30683, Santa Barbara, Ca. 93105,

RUSTIC Coffes, End Table Kits, Catalogus 256. 245
Washington, Twin Falls, Idaho 83301,

BUILD YOUR OWM SOFA AND LOVESEAT. Free Bro-
chure. Keller unhnlsler{ En-mpld' 8808 Bridgeport
Way SW., Tacoma, Washington §

WOODWORKERS. Send stamped addressed emvelope
for monthly “‘specials.” Midwest Hardwoods, RR#d-
Box 133, Angola, Indiana 46703,

SAVE Why buy néw cabinets? Refinish with wood
“'E':' avallable, FREE |n your area. Instructions
ﬁ‘“_ Cablnets, 604 Junior Ave., Schofield, Wisconsin,

PM'S FAMOUS MASTER SHOP GUIDE. Dne of Tha Most
Important Tools You'll Ever Ownl Lays Out Everything
You Need To Know About Mails, Screws, Bolts, Drills,
Adhesives, Lumbers, Masonry, Plumbing and Electrical
Work, 24 Stand-Up, H‘-ur?[llf Wipe-Clean Laminated
Pages. 56 Charts plus a Buil |l'b Ruler, Protractor and
Compass. Solid Value at $4.95 + 50¢ to cover postage
and hl““‘%r PM Master lhnp Guide, Dept. HE, Box

1014, Radio N.¥. 10018
WODDWORKER™S Hammd warkbench, America’s
finest!  Regquest  free  information!  Valuee-tigue

Woodworks, Box “B", Leonia, Mew Jersey 07605.
PROFITABLE, USEFUL, UNCOMPLICATED, FORMULAS
qu dl::fma, {um ?gﬂ‘me, 'b op. SrF;HinrmuI;as HE
i} “ﬂhﬂ‘r ac Lar BB, ,“ﬂ“l N
H! Gl :.::u. nver, Colorado BOZ20.
SOLAR Heat r pnul Plans $3.00. Satistaction
%ﬁnteeﬂ. Hen{eo: 5, Box 272PM, Yakima, Wash.

EXPAND Single Bar CLOSETS. Inexpensive EASY
Changas, P|II'I57§3 .25. E. Clark Co., Box 205, Redonda
Beach, Cal. 902 Cal, 902

Hl HOW TO DO Books-free catalog. Sincere, Box
10422, Phoenix, Ariz. B5064.

BUILD Your own customized bookcase or shelf unit.
Send 15¢ for informatlon, Laval Manufacturing Co.,
Box 247, Chester, Conn. 06412,

“WEW—Amazing Automatlc Pel Feeder—Runs ITSELF
For A I.'l'ﬂi—l:nm lete Plans $2.95—Milar, S264PF,
Walnut Creek, CA. 94596,

STOP PAYING EXPEMSIVE TV REPAIRS. “'Do It Your-
sl Anyone can, Details free. Publications, Box 517F,
Brea, Calif, 92621.

MAIL-ORDER Catalogs, over 1,000 CURRENT LIST-
INE. 32.00. Jeffa Jamas, 31780 Bellvine,

Birmingham, Mi. 48010,
BUILD YOUR OWN 6'3" Tall Grandiather Gloch, Send

£3.00 for detailed plans and instructions—plus calor
catalog of other kits and movements. Order Today!
guﬁl'g;! Clock Company, Inc., Dept. B8, Foley, Alabama

SAVE Money. Learn 1o spot delects and determine
corrections needed in your electrical system. Send

.00, Check or M.0. To: Myrlad Chicago, Auburn PK.
tation, GOG20,
TELEPHOME
lar. Catalog
2112,

Equipment, all types including modu-
& Box 1147, San Diege, California

NEW! Fantastic Performance! Trlangular Boomerangs.
Complete instructions how to make and throw, $3.00,
Bob Curtis, 407 W, Stayton, Victoria, Texas 77901,

REPRODUCTION MOLDS

HOME REMODELING

FREE! Weekender catalog for do-it-yourselfers and
hobbyists featuring over hard-to-find quality tools,
equipment, Id els, and specialty Items, Avallable
directly to ¥ mail, Send far r free catalog
today! Wee lndlr Products, 511 Osage, Dept. 10,
lhnu-l Il:ita Kansas &6110, A Division of Goldblatt
nu-r Co. liss & Loughlin Industry.

PULAR MECHAMNICS COMPLETE MAMUAL OF HOME
llHIl AND IMPROVEMENT, 480 pgs. Here in one big
volume is everything you need to know bto keep a
home in A-one shape, Indexed and cross-referenced
foi Instant answers, 1,000 |llus., charts, ete, Price

8.95, Send order to: FOPULAR uimmlﬁ Depl. HE,
o 1575, Radio City, N.Y, 10018,

SOLAR & ALTERNATE ENERGY

TOTAL Hutlnrlf and alr conditioning thru your lorced
alr furnace using present fireplace and well, Ten
YEArs proven o ulilun in my home, Working drawings
and pletures, DD Robert Plummaer, 5251 lvy Lang,
Oshkosh, Wis.

SOLAR-Energy Diu:turr. $7.50. Satisiaction

anteed, Catalog/stem ln\'llu &. Centerling,
South 36ih, Phgllﬂl f:lm g

DO- IT-TII URSELF

STOP COMCRETE DUSTING Bazements, garages—Iires
ﬂnr&nﬁtﬁnmcnn:un Products, Box !!![. Charry Hill,

Gar-
luy

RESOLE Shoes Heels yoursell, Free Detalls. Postage
::l'uln.d&ﬂ!. 1, Vaillancourt, 1817 Ferry Strest, Easton,

1600 CATALOG REFEREMCE DIRECTORY—Lists MAIL-
ORDER businesses throughow! USA—SOURCES faor
ANYTHING and EVERYTHING—{rom EMPLOYMENT to
ELEPHANTS — HOME — WaR RECREATION
HOBRIES—3%2.00—MOMEYBACK III-I.I.I.II'I'II—-I‘I'I'I'II.I
nugmmm PMB, Box 00494, San Francisco, Califerna

1400 CATALOGS Listed lnd I:M::rlhd Sources for
EVERYTHING | inable! EM MASTERLDE,
Box 24413-Y, Oakland, I:';IH'urnll

ELECTROPLATIMG. Complete amateur's textbook All
metals Electroplate metallic/nonmetallic items %7.00.
Detalls fres. Troplc, Box 95-P3, Palm Bay, Fla, 32905,

MOLDS For Ornamental Concrete Products, Catal
200 Flblrallu Malds $2.00. Plycrete Mold Co., El
Rapids, Mich, 49629,

ARTS & CRAFTS

LIQUID LATEX Paratel. 706-G compound for making
rubber mold. Toughest, finest quality. Instructions.
Maonay-back guarantes, Postpaid $3.95 quart, $12.00
.lllrm Testworth Laboratories, Inc,, 401 5, Main 5.,
olumbla City, IN 46725,

GENUINE ARTIST'S DIL PAINTINGS And artist sup-
plles at money saving prices, Quick service, Send for
rice list. In ll"ﬂltllll'l-ll Art Impbr‘tkll. 1100 Tower
Idg., Baltimore, Md. 21202,

WHERE to buy Handicralts Supplies., Wholesale or
Retail Dealers Directory, $3.00 each. Catalog §1.00—
all threa $6.50, I'mbdlcrlltl-. 924 Winter Street,
Stamford, Conn. 06905,

LEATHERCRAFT Catalog. Tools, Leather, Dyes, Dress-

Ini! Saddle Stamps, Buckles, much more, Send 50¢ fo
ﬂ h‘illlﬂﬂ Bros., P.0. Box J85, San Framcisco, Call,

Hlll Figurings, plaques, lawn nlnlmlrln Molds,
lastarcraft kits, llquld rubbar. Sample and cala-
guul 25¢. Woolay Company, Box 29-B, Peorla, lrtlmu

TUGETTING Started in  Stained Ghm“ 25¢.
Whittemore, Box 20E5Y, Hanover, Mass, 02339,

L G Fils—Make Glass Miniatures For
Fun And Money, Free Detalls—Willls Glass, Box JAGOF,
Anahitlm, Elll arnia S2603.

GLASS CUTTING—ALL YOU WEED 10 ENOW! Every
homaowner should know how o salvage pleces from
rra:lnul scrap. Learn the pro techniques E‘% urchas.
ng & photocepy of article as It appeared in PH:-
z . Send orders to: Popular Mechanics,
ox 1014, Radio City Sta., New York, N.¥. 1

DON'T Throw Away Those Fancy Llguor or wmq
Bottles! Turn them into Beautidul Lamps. For Hobby
or Profit, uulqu. Proven Muethod, For complete |lbus-
trated Instructions Send $2.00 to: T. Zanon, P.O, Box
4089, Dearborn, Michigan 481286,

CANVAS ART PRIMTS, Catalogue $1.25. RIST, 34754
Lakeshore D102, Esstiake, Ohio 44084,
BINOCULARS, TELESCOPE
MICROSCOPES, MAGNIFIER

ENERGY Saving Plans. Water Wheels. wWindmills,
Electric Gars, Home Power Planis, Free inlo., plans
u;mumn‘mm Associates, 4 Berryville Pike, Summit

HOUSE Instructions Ready for Submittal Te Autharl-
H;;“mﬁiull, 1804 #0 Irls Ave., Sacramsnto, Cal.

182 POPULAR MECHANICS

FREE Binocular, Itlﬂﬂmpr catalog. Discount sale.
Save 50%, Free gift with order, Wrile: United Binoc-
ulars, BN-208, i&a S0, Western, Chicage B0620.

HUGE [Hicounts!! Bushmell, BEL Binoculars and
Scopes. Free Catalog/Price ‘List, Writes Marigald,
Drawer M9C, South Sam Framcisco, CA 94080,

BINOCULARS, Selsi 7 x 50, $38.00. Shipping $1.50.
Bird, b Iub 1 ial pi ﬁ fl ]
e, ohbym fg& 5 rl;:un special plan, Mailmag

CAMERAS AND EQUIPMENT

SELL YOUR PHOTOS. Report telis how and where.
Color slide markets, Only $1.50. Steinscm, 705C
Hillside Dr., Bensenvilig, 111, 60106.

FREE BARGAIN BODK—Central Camera Co., Depl.
318, 230 5. Wabash Ave., Chicago, |1l. 60604,

PHOTO & PHOTO SUPPLIES

MOW! Attractive "*Photo-Stamps™ of Yourself., Like
real postage stamps, !mePt you are lmlured on {ront,

Plain or personalized with name and zodiac sign.
Practical for passports, greeling cards, |nvitations,
and more! Free Brochure, PREFERRED GIFTS, 230

Peachtree Street, N.W., Suite 1800, Atlanta, Georgia

T, 354,

UNUSUAL Slides Unprocessed Films Catal
HE Photo, Box 2187, Bramalea, Ont., Canada

SHUTTERBUGS —Sell your photos. Repart tells how _
and where, Camera can provide second income. Only
1.50. Kay's Gift House, Inmc., 300 WM. State S5t.,

ite 3112, Chicago, Iliinols G0610.

PHOTO FINISHING

LODK!—Spacial Money Saving Offer! Kodacolor Rolls
developed with Jumbo Prints—12 Exposure $1.50, 20
Exposure $2.50, BawW {postpaid). Big
Discounts. Enmclose advertisement. Wisconsin
Depl. E, LaCrosse, Wisconsin 54601,

COLOR SLIDES

ilm,

GAF's Worldwide celor slide catalog 25¢. 7427-M -

Washburn, Minnaapaolis, Minn, 55423,

MOTION PICTURES &
SOUND EQUIPMENT

CASTLE Home Movies Catalog—G & G Films, Box
321, Syosset, N. Y. 11781.

UNUSUAL Movie supplies, Frea circular, Esor, 47th

Hally, Kansas City, Missour| 64112,

SUPER 8, Bmm, 16mm,
Supplies, Processing Equ'lpmlnt. Send

1||r !-ll';r.l L}
atalog refundable with order. Superior, lis,
Chicago B0B10.

BMM—SUPER B—16MM MOVIES! Biggest Slllﬂlml
Lowaest Prices! Free Catalog! Cimema Eight, Box PM,
Chester, Connecticut DB412.

T6MM S0UND FHmli“llturls, Shorts, Bedner, 5300
So. Talman, Chicago 32.

SUPER 8, 16MM and BMM Full-Len
Shorts, Sound and Silent, Color and l :I.-'whltl len
Classics. anﬁ“n PDDH"I. Barrymore, Ga l&tn.
Bugs Bunny, Manszfield, Our EI” Elc. Eu: #ru
L?s':.:""“ FILMS, Box 1576PM, South Bend, Indiana

Features and

RADIO, CB, HAM EQUIPMENT
& TELEVISION

I8¢ RADIO & TV Tubes, Frés catalog, Cornsll,
4213-17 Univeraity, San Diego, Callfornla 82103

GOYERMMEMT Surplus  recelvers, transmitters,

snouperscopes, parts, Catalog 25¢. Mashna, Nahant,
Movs, 01908 ey

HEAR POLICE/FIRE DISPATCHERS! Catalog Shows
Recelvers, "Confidential Channel™ Directories! Send
ml!l: -&25 tamp. Communications, Box 56PM, Commack,

FREE Ecucational Electronics catalol
shop, Department 7558, Hewlett, New York 11557,
FFICIAL CB Language Dictionary, 1,000 definitions,

cross references, mm guide. $2.95. Partridge
House, One Lincoln Plaza, New York, New York 1 3
DICTIONARY CB Radio  Slan ia.&n—urm--..

20048 South 4th, Rockford, 11,

“OFFICIAL CB Slanguage Lan uu- mctl«urr Cross-
referonced. Has 10 lm:l 3 :n u $3.00—Gene Holder,
P.0. Bm: 93TA, Athens, A

35mm, BEW and Color Film, -

. Edukits Work:

“WHOLESALE, B, imlltur erlm. Scanners. List |

25¢. Scanner :r:r:lals. 54.29, Enterprises, Box 4BIM,
Claarfield, UT 8401

HIF1, TAFI!. PHONOGRAPHS
& RECORDS

FREE Catal
amplifiers—Psychadallc Strobes—5CA Adaptors—Colos
Organs—Digital Instruments—Guitar Amplifiors, FREE
Iu |:r?|hiar|l SWTPC, Box PM32040, San Antonlo,

Texas
“ RECORD-TAPES! Discounts to H}; all Ilhdi:
purchase 'Db”ﬂﬂﬂﬂl} nawsletler; discount divid
cartificates; 1 rantees, Free doetalls, Dilﬂﬂllt
Music Club, 850 Maln St., Dept, 1-B6, New Rochelle,
Mew York 10801,

FREE! Saundirach Auction List, Whalon, 2321 P Hill,
Redondo Beach, California 90278,

OLO Radio Shows. Huge Catalogue $1.001 Box 9092-2,
Wyoming, Michigan 48509,

CASSETTES. Coriridges. Discount Catalog $1.00.
Tapes, Box 33098, Washington, D.C, 20028,

MUSIC INSTRUCTIONS
& INSTRUMENTS

ACCORDIONS—Famous makes. 40 models.
Home Trial. Easy terms, Trades. Free l:l'lilu[::
saving Impaorter-to-you Price List, Write: Accordion

—Electronic  Kils—Amplitiers—Pre- "

1

Carparation, R, 5525 Belmont, Chicago 60641,
n%nl on next page) .




MUSIC INSTRUCTIONS
& INSTRUMENTS
(Continued from preceding page)
lﬂ!i TO 50% DISCOUNT! Any Model: Guitar, Amp,

hn]m ro! Free Catalog! Warehouse P
11449, Fort Worth, Texas 78

Il'l'llll.‘l'll:llll ﬂlll1ﬂ‘ valuable tl makers, repair-
ers dtring instruments. Biggest varlety parts, scces-
sorles, all imported woods, 5, kits. Send B5¢ and
this ad for catalog, price list. We'll include certificate
worlh 51,25 credit on your first order nI at lnlt Hﬂ
International Wiolin

ompany, :
Belveders Ave., Baltimore, Hdrili?

FIANISTS! Pro Piano Secret Wolfebarn B8,
Pt. Pleasant, Pa, 18950, by e WD "

SOMGWRITERS! Truth About ‘lglprlﬂﬂi. $3.50.
Wollebarn 661, P1. Pleasant, Pa. 1

MAMR Music Publishers Catalogs, $2.00. Woliebam
8950,

662, P1. Pleasant, Pa. 1

NEW Book! Pruflulml Sengwriter Secrets, $10.00,
Walfebarn B63, PL. Pleasant, Pa, 1B850.

UP To B09% Discount, Name Brand Instruments,
ﬁ'}"i‘f}gﬂ"'“" Music, 114F Mahan St., W, Babylon,

GUITAR, Banjo, Violin, Mandolin Mak
Accessories, Books, Cata 25¢, Guitar
15444, Tulsa, Oklahoma 74115,

. OUTSTANDING Tone Om Wooden Instruments, In-
struction  $5.00. Marc Anthony, PO, Box 1205,
Crescent Cily, CA 85531,

EASY To play and make, quality dulcimars, banjo
thumb plancs, hammered dulcimers; Instruments an
kits, WERE, INC. #P, 410 Cedar Avenue, Minneapolis,
Minnesots 55404,

ACCORDIOM Top Brends. Cordovox, Buy direct, Tre-
mendous discounts, Trades accepted. F’u brochure
PM. Accordloen-O-Rems, 874 Broadway, N.¥.C, 10003,

. POEMS  ‘Wanted for songs, Nashville Music
Productions, Box 40001-P, Mashville, Tennesses 37204,

PLAYER PIAMOS; PUMP ORGANS—books; repair
manuals, ﬂaum"# .00, nfumhl- first nrdlr Vestal
Press, Box 97, Vestal 11, NY 1

LEARN Banjo. 5-Stri I.uurnu No music, Makes
learning  sasy. Frll':ﬂ.l Blaylock, Box 25-M,
l'-llrlirm1 Georgla 30080

Materials,
enter, Box

INETANT MEMORY. . . . New way to remember. Mo
memorization. Release “photographlc” memory. For-
nothing! Liberstes extroordinary knowledge
lents, E ; Immediate results! Free information.
Institute Advanced Thinking, Box 606-PM,
Pacific Pal uﬂi. Califernia #0272,

Im:ﬂii—n:tmni Course, American  Datective
Institute, Box A1B-A, Falrfield, Alabama 35064,

PATENT SEARCHES Includes maximum spesd full Alr-
mail report, coples of closest patents, Quallty searches
uupﬂtlr administered with complete secr pudian-

ead, Ask for Free Record of Invention Form and
“Patent Information', Write: WASHINGTOM PATENT
OFFICE SEARCH BUREAU, 734 15th St., M.W., Suite
709-B, Benjamin Frlntlm Substation, P.0, Box 7167,
Washington, 0.C. 200

PIAND Tuni lckly | with t MEED Help? Write cur com what can you lose?
CoursE. m:hl:lli ql::i!?ﬂ. ‘l.:l.r?cn 1..."“'3.,'.‘..:3, "Ilul Engineering Sales, 4 t,:nm Drive, Belleville,
17050 Talfer Dr., Morgan HIll, Callfornls 95037, Illinals 62221,

LEARM Auctionesring. Term soon. Fres Calalog. US, PATENT Office_Searcnes, 234 Broadway, Room

Reisch World Wide Col of Auctlonesring, Inc., Box
940, Magon Clty, lowa sl?'io:. -

LEARM Sewing Machine Repalring. Men, Women.
Lucrative profits. Frofesslon with Gbright future.
Grasslin Correspondence School, Bex 627, Spencer,
Jawa 51301,

DETECTIVE Course. Free Information. Universal
ﬂlh-:thlm Box B180-F, Unlversal City, Califormla

rmn Twnnuluu—tluunllc o servicing,
learned easily al home. G.1. 'rFr“ IWMJ
Miles Bryant School, I'.'Ht F Stockton,
Sacramenta, California

and service, Homa stedy or classroom, Write ©

FREE Book tells how you can learn camers r;;ﬁ
Nationsl Camers, . EAD, Englewnod, Caolars
80110, o i

USED Courses! Books! List 15¢. Smith's, 124
Merlborough, Salem, Massachusstts 01970,

WATCH REPAIRING. Compleéte home training. Di-
ploma awarded, Fred sample lesson. Chicago hoal
of Watchmaking, YM, Fox River Grove, Illinels 60021,

FPARAPSYCHOLOGY Course, Certificate, Free Infor-
l;llﬂn’n, APRF, Box 5385-BC, Sherman Oahks, Callf.

LEARN Massage Therapy,
Course, Free Details, Massage,
Quincy, Massachusetls 02169,

LEARM Piano-Guitar! My fast wlj lulruﬂq-ﬂr Hall's
Studio, 8520PM Croesus, L:: Angeles G000

RADIESTHESIA, Radionics, Dowsing, :.a.r. Courses
and urpmmt IIIuIII‘ItIﬂ i:ll;m- 1.00 (refundable)
Established [rnr: t. /R Bruce Copen,
Highfield, D&nr!-ll Sussex, England RH17 TEX.

Complete Home 5t
EaPIe) Haneaer

ACCORDIDNS "Ihl”ltfﬂr'l E846-P North, Chicago
60635. Concertinas - Chromatles - Heligons - Hohners -
New - Used - Repairing - Wholesale Catalogs Free,

ELECTRIFY Player !ilu-mi rﬂ:n Quickly, In-
m“slulsv with Lee Silent Suction Umits. Write: Lee
Muslc. 525F Yenezla Avenue, Venlce, Californla 90291.

STRINGS! ALL MINDS! Accessorles, Parts, Catalog
25¢. Strin llmh M8, Box 5444, Lindenhill, Flushing,
New York

KITS! Build duleimers, guilars, harps, banjos, man-
dolins. From $2.95. Finished instruments from $23.95,
:ﬂr\aaiSutaln: 8665 West 13th-PM, Denver, Colorado

WHOLESALE! Professional Guitars, PA Systems, Altec
Speakers, 290W RMS Amplifiers. Free Catalog, Carvim,
. Escondido, Calif, 92027,

SWISS Finest Music Boxes, Movements, Spleiman, 55
West 42nd, New York 10036,

GUITAR, Mandolin & Violin makers bending toois.
' hl-! aluminum electric heated molds. Ellllu-% 25
. E. Overholtzer, 618 Orient St., Chico, Cal. 5592

BEAUTIFUL NEW STERED LF, Psaims, Hymns, mmls,
Baritone Vocal, Plamo Accomp. $5.00 |ggl’tniiﬂ L.L.
McGill, Zhoda, Manitoba, Canada, ROA 2RO,

_EDUCATION & INSTRUCTIONS

“WELDING TRAINING. Baslc and Advanced Tralning
for Major Processes—Are, Gas, Plpe, M

Plasma. Hobart, a nonprofit u:linul is accredite
member MATTS., Approved Ohio 70-12°00B4 HT, Write
for school bulletin and course schedule. HOBART
E;I;__;l"t OF WELDING TECHMOLOGY, Box 76, Troy, OH

LEARN To fix typewriters and office machines. 30
miltion typewriters need skilled repalrmen. Eam as
you learn at home in spare time, Facts free, Send

name. Typewriter Repair &:hwl (homestudy), Dept.
3310-086, Little Falls, N.). 07424

AUCTIOMEERING: Mendenhall ar.nnnl 0f Auctioneer-
Ing, High Point, N.C. 27263, Free Information,

BARTENDIMG-Bar Management Course, Free informa-
tion, Universal Academy, Box E180-AB, Universal City,
California 91608,

BECOME A QUALIFIED ELECTRICIAN. Free Evaluation
?I.IH-‘Iiﬂrlnlirl. STARR ELECTRIC, Otego, Mew York

3615, Mew York 10007, Free invention :lrtlrﬂu’tn.

R T R T
L

| mwent eas with manufacturer numtmr
FREE Il'o‘l:h'l'lvll CERTIFICATES and Invention Informa-
tlon. Serving Inwentors since 1948, George Spector,
LICENSED PROFESSIOMAL ENGINEER—Patent Engineer.
Former UMITED STATES PATENT OFFICE EXA

3615 Woolworth Bullding, New York 10007,

YOUR IMVENTIOMS/IDEAS-PATENTED OR UNPATEMT-
ED-EXPERTLY RESEARCHED, DEVELOPE MARKETED
FOR CASH/ROYALTY SALES, Professional -baged in-
vention service company—second nd decade reliable ser-
vice, Member; US Councll International Chamber Of
Commerce, Send for FREE INVENTION RECORD FORM,
PRODUCTION MARKETING BROCHURE "‘l'our Invention
—Its Protection, Devalopment and Sale.” Write: THE
IDEA PEOPLE, RAYMOND LEE ﬂlﬂll“‘l’lﬂ". 230 Park
Avenue (A- :I..'li:l. MNew York City 10017,

FREE PAMPHLET: “TIPS ON MARKETING YOUR IN-
VENTION,” from an experienced fee-based invention
service company, Write United States Inventors Service
mnr, Dept. P, 1435 G Street NW, Washington, DC

INVENTORS! A successful deslgn engimeer and In-
ventor with over thirly years of aerospace experience
would like to share his expertise with |dea people who
necd help In any phase of product development and,or
promoticn. Without obligation writer Invention Ser-
;!;t'i‘ﬁ Ing., Box 206, Hichmond Beach, Washington

MEEDING
FOUMDATION,
§P2.

Assistance? INVENTION DEVELOPMENT
155 Kent Street, Ottaws, Canada K1P

SEARCHES With nearest abstracts $15.00, with com-
mentary $22.00 GUIDES—""Filing Your Own Applica-
tloms''  $15.90, “Sell Your Inventicns™ $6.90
Prolesslonal Engineer, Box 8001 JFK, PO.,
Massschusetts 02114,

INVENTORS! Don't sell or license your invention until
recelve our offer, EAGLE DEVELOPMENT COMPANT,
mﬂpt H-8, 82 Wall Strest, New York City 10005,

Boston,

AVTOSUGGESTION,  Sieep-learning ~ eadguariers!
IIH: records, books, Gigantic catalog free. Research
soclation, Box 24PM, Olympis, Washinglon 98501,

WHY Pay Huge Agency Fees to Protect and market
your Invention, Do It Yourself, Save Hundreds.
Inventor's Helper, 3708 Atwell, Dallas, Texas 75209,

I.IIG'I'IHHIIIIHH Resident or Home Slud; Course.
Free Catalog, Nashville Auction Schoal;, 1921 West
End, Nashville, Tennessee 37203,

UPHOLSTERY Decorating. Free Booklet., Learn at
heme. Upholstery Decorating School. Dept. 5310-086.
Little Falls, N.). 07424,

OWM Collection agency, “*Little Gold Mine!™ Franklin
Credit, Roanoke, Virginia 24004.

ACCOUNTIME Career. Pz 20 Iaswn:. $5. lesson.
Send ;g first lesson. Jemking, P.O. Box 571, Taft,
Calif. B.

PLAN Mow for GOVERNMENT CAREER! Detalls; Arthur
flena, Box 173, Farmingville, New York 11738,

UNLDCK Your future, Become professional Locksmith
by spare time homestuedy. $13 in an hour possible, All
toals, eguipment included, Facts FREE. Semd name.
Locksmithing Institute (homestudy), Dept. 1310-088,
Little Falls, New lersey 07424,

FREE Educational Eleéctronics calalog, EdukKits Wark-
shop, Department 560B, Hewlett, New York 11557,

FCC LICEMSE, 1st & 2nd Class. Electronics career
courses by mail, G. |. Bill, FREE school catalog and
info. School rep will try to call. Write: CIE ept
WPM-10, 1776 East 17th St., Cleveland, OH 44114

CALCULATOR WITH SIMPLIFIED METRIC llﬁ'l'“‘ﬂ
TIONS. Pocketsire. No batleries needed. Convert Met-
ric Units Fast. Balance checkbooks. Figure discounts.
For Home and Office, Great for all studemts, $2.50.
P.O. Box 360, Worcester, Pa,

Cusumano Imports,
9450,

ELECTROMNICS DEGREE by correspondence. Free bro-
chure, Grantham, 2004 Stoner, Los Angeles, California

NGIIEEFINE OR ACCOUNTING! Your own business
ur work for others. Easy home-stuedy plan pranms
qgicklr Veteran-Approved, Free ".nncn-untm!c
m-r it Write: Accounting School, Dept. PBCES

ewport, California 92663.

Iﬂlb“ll'l't Profession, Easy home study; free tie-

tack or lapel J“' certificate, futur: rofessional
lnm:l{gﬂt:r:, ox 41345, Dept. CP, Los Angeles,

EXTEMSION And Post-Graduate Awards in Fhlln
Science, Botanic Medicine, Hom
Iv:l- and others. 30 :m -m, nunlcu Frﬂ |!'|Im1||l

Mm" Id Danentil Sussex, l:llln‘t..

HIGHLY Effective Short Specialized Homea 5!“1‘
Courses. 75 Categories to Choose. Advance Rapidly!
Diploma Awarded. Our 31st Year! Free Literature.
Cook's |nstitute, Box 20345, Jackson, Miss. 39209

DEGREE Program In Electronics Emgineering. Dur
315t Year! Free Literature. Cook's Institute, Box
20345, Jackson, Miss. 39209,

FOR INVENTORS

INVENTORS: If you have an inventlon for sale or
license, write for free booklet m: Ilirlin! how we can
"W“”‘ Kessler Sales Corp., C-58-Fl, Fremont, Ohio

NVENTOR'S PARADISE—Combination Shows, Catalol
l.I:tIn; FREE DETAILS To Al Inquiries. Deadling N
Shows Soon. Paul Paulsen, Jr., 401 S0, Columbia,
Frankfort, ind, 46041,

I.tlll M-In
ree catabog!

luut lwui llsﬁté

PROFESSIONAL INVENTIMG SERVICES. Free Folderl
I;ti:hukmhuu. 24 Cotton Avenue, Bralntres, Mass.

RELIABLE WOMEST INVENMTION MARKETING Patent-
able ideas introduced to companies for eguitable fee,
Write: Accredited Marketing Corp., Box 48, Huntington
Station, N.Y. 11746,

SELF PROMOTION Eliminates
Rip-Offs. Manuals covering al:n’l:.
:msmf lv‘.n:laltll.-:. Cash. 15 MBG,
Mamu 5, 69-3387 anlnnd Miami,

Possible Gimmicks/
Promotion, Li-
Inveniors

Florida

40-YEARS Inventin
FULLY sold by mail,

Manufacturing tools SUCCESS-
et me help """'f’ your [deas
HOMESTLY 'tl]IIFI'IIHTIl.!.I.'I’ D«atalls $1.00. Tum-0-
Carve Iml P.0. Box 8315, Tampa, Florida 33674,

DOUBLE PROTECTION For your waluable inventicn.
Less than $%11.00, Save hundreds, Guaranteed., Send
$10.00. TDJC, POB 4613, EI Paso, Texas 79914,

INVENTIONS WANTED

LEARN How to cHer your inventlon for sale or Il-
cense, Free booklet outlines procedures, rnyaltg rates,
requirements, Kessler Slln Caorporation, S58-1W,
Fremont, Ohlo 43420,

IMVEMTORS! Either we will sell or license your in-
vention before you do or we will PJ you & cash
bonus, GILBERT ADAMS ORGANIZATIO Dept. 36-H
B0 Wall Street, New York, N.Y. 10005, Located In the
heart of the Financial District.

INVENTIONS—IDEAS WANTED. Developed, Marketed
by leading professional organization for l:llh.f‘!;;';
sales, FREE EXAMIMATION and COMFIDENTI
of the Commercial Features of Your Patented/Un-
patented Inwention. FREE COPY Hmu to aafuﬂllrd
and  Market Your Imlntlon t-n uﬂ rite
LAWRENCE PESKA ASSOCI ? m Fifth
hre v 13096 of cal cor Toll Frse Humber 800-
. New York State residents call (212) 354-5696,
Eunﬁh uiﬁm throughout the Unlted States and

anada.

Fl!! lll!ﬂ'ﬂl‘l‘ OF 300 CORPORA SEENING
MEW PRODUCTS. Professlonsl, fee-based Invention
nni? compiny. :ﬂ' m:;umnt hllmm“ttmﬂlm:;u‘uf:r

5 rieting r
'""h '“.W":;m wiite. far FREE INVENTORS KIT
. Raymond Lee ur;iniullun. 230 Park Avenue
Hurlh New York Cily 1001

INVYENTORS: MANUFAC MEED NEW PRODUCTS.
FREE “IIIHIIHIIHH HUEML“ by a creative 1“-
based Imventiom service company, Washi
Inventors Service, 422.F Wa Iﬂ.l'll!l Buil n:,
Washington, DC .

(Continwed sn naxt page)
AUGUST 1876
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INVENTIONS Wlll'rl:ll
(Continued from preceding page)

INVENTIONS MARKETED Cain, Royalties FREE IN-
VENTIOM PROTECTION CERTIFICATES. George Spector
Manufsctorers ?ngruwmtm, Woolworth  Bullding,
New York, N.Y. 1

HOMGKONG Fact needs several new products
every month to satisfy their oversea buyers. Par-
ticularly interested household Items, loys, games,
adgets. Please send sketches or detalled explanation

r evaluation and cash/royalty purchase. If you have
an artlcle/accessory cannol produce domestically be-
:wu of ;ulntl'lr price, or labour; pleass try us.

“z lastic & Metal Products Company, P.D.

OF INTEREST TO WOMEN

QUILTING FRAMES—Two plans available aasy
to make. Ome |8 adjustable the othér Idnrﬂ-l t for
slorage. Photocopy of plans as ““:1' appeared In PM.
Price for bnth $1.00, Send order to: Popular Mechanics,

Dgt HE, Box 1014, Radio City Sta., New York, N.Y.

GIFT SHOPPING

QUALITY Gift catalog. E-i credited first order,
anmmlnli for everyone, Quality Plus, Dept. 4P, Box
188, Farmington, Conn, s

MEW CATALOG Lists besutiful distinctive gifts for all
occasions. Show those II-I ersons you carg to
ive them the finest. Ca ree write: Chet-Maz
:{L‘Dmn Co., 1156 Sutter 5 rut San Francisco, GA.

Flll Bulu of nullltr Glltu mln:n. 1523 Woodside
. Redwood City, C

tlmlﬂ Gifts, Free cltlluui. Weaver House, 93
Overlook, Struthers, Ohio 44471,

Kwuentong, Honghang,
BUYING & SELLING

USED DREMEL VIBRATING “MOTD" SAWS WANTED.
gu_mﬁu..m depending upon condition. Box 239,

cine, Wisconsin, 53401,

BUY IT WHOLESALE

WHOLESALE MERCHANDISE. $2.00 Bﬂj‘ huge order-
ing list. Lassiter (Tweed), l’tlchmnrld 23

WHOLESALE ﬂulll-.. statuettes, rr'.l'. Froe ca loi
Storekeepars  only, I'II1EJI'I 1916  Fifth,
Sacramento, California 958

400,000 BARGAINS Below Wholesale: Many Frea!
L1quil:l'ltlﬁn'l Closeowts . . . Job Lots . . . Single
Samples. Free Detslls, Bargainhunters Opportunities,
Box 730-A, Helland, Michigan 49423,

HEARING Alds, batteries, Wholesale. Catalog 25¢.
Fiston, Box 1444, New Preston, Cann, 08777,

HWAVE Own Business. Waorld's Largest Wholesale Sup-
rrf Thousands American, Forélgn Bargains. Free de-
alls, Intermational Buyers, Box 16388-M, Portland,
Dregon 97233,

GROCERIES, Wholesale, How—Where, Complele in-
formation $1.00. 45F W. Main, Alhambra, CA, 91801,
FOR THE HOME
FREEIER ALARM Sounds when temperalure rises
above adjustable setting $19.55. Brochure 25, Jefco,
2116 Marshallfield, Redondo Beach, Ca, S02TB, Money-

back GUARANTEED,

FREE Photo, Hand Made Octagon Table, 2312 So.
Hemberger 5i., Philadelphia, Penna. 19145,

WIND-ELECTRIC Systems, Advanced. Rellable, Ex-
tremely Econamical. Ultima Corporstion, Coppitt Ad.,
Key West, FL 33040,

OF INTEREST TO ALL

FREE MOMEY BELT, Sizes 30-84, with purchasa of
5-PC Gift Ensemble, Continental Wallet, ey Case,
Vest-Pocket Knife, Comb and Case, in soft, Black Alli-
g:nr Grain Cowhide, Rush $14.95, MB GUARANTEE.
H'rblu.r%,siﬂu Richmond Ave., Dept. PM8, Buffalo,

BOOMERAMGS! 18 Australian comeback designs.
ﬁg:titﬂlngl Boomerangman, 306 Park, Monroe, La.

$800 MOMTHLY Possible addressing—stuffing enve-
lopes (longhand-lyping) your home, Experience un-
mecessary, Detalls, send stam el addressed envelope.
American, Excelsior Springs, 24,

MIHEHHM' shnpliltlusmn:t Picking-DeBugging
8-pmo, Seattle,
h'l'.lshm[tun ﬂllll

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH For Gold, lewelry, Gold Teeth, Rings,
Diamonds, Watches, Silver, Platinum. Mail Articles
Today. Free gift with information. Chicage Gold &
Prem;us Metals, & E. Monroe, Dept., 1258, Chicago

CLOCK Movements—Battery, Electric—Hands, Dials
—~For Home Project, Guarsmieed! FREE LITERATURE—
Alan Stewart, Main Street, Hubbardston, Mass, 01452,

HIGHEST CASH Tuu:num.r FOR OLD GOLD, SILVER,
PLATIN ml. mm GOLD TEETH, WATCHES, DIA-
MONDS. " SPECTACLES, - FREE INFORMATION. " ROSE
lnﬂu:ﬁuu 2--; EAST MADISON, CHICAGD BOSOZ.

WATCH and Clock repairing books, tools, materials.
Free Catalogs. Morth American, Box 77-AY, Fox River
Grove, |linais 60021,

HIGHEST Cash plus 20% bonus. Buying Dental Gald,
Rings, Watches, Cases, Bands, Bracelets, Chains,
Charms, Jewelry, Platinum etc. Regardiess of condi-
tion. Mall articles today, Satisfaction Guaranteed.
Harbour Precious Metal Co,, 2130 49th 5t S0, St.
Petersburg, Fla. 33711.

HUGE SAVINGS. Elimimate dealer mark-ups, Free
Trial. Bafteries Wholesale, Terms arranged. Lloyds-
PMC, Rockiord, 111, 61104,

FREE HEARING AID CATALDG—%ave LYa—by mall!
EL.ITEIE;.'Q:EHE“."E”"' 9530PM8 Langdon, Sepulveda,

HEARING Aids, Batteries, Discount Prices. Free Trial,
Write Rhodes, Brookpori, llinois 62910,

REPAIR Hearing -Aids. “Prompt, Reliable Slr\'ll:l
Monmouth, Box 1009, Asbury Park, N.J. 07712

TOBRACCO

ERIAR, MEERSCHAUM. Pipe maKin
Pimop, Box 59211, Chicago, Il inols 80

SCIENCE & I.TI'III“ITI“"

DISCOUNTED! Laboratory Chemicals, Glass Appar-
atus, Catalog 50¢, Deluxe Scientific, 507 Huron,
Manitowoc, Wisconsin 542200,

materials,

DISCOVER True Treasure Hunting with world-famous
deep-detecting mineral/metal detectors from White's!
Locate gold, silver, rings, coins, artifacts and more!

Sald, servier warehoused world wide, Prlu:l from
79.50. Free Catalog! White's Electronics, Dept H.W
011 Pleasant Valiey Rd., Sweet Home, OR 97388

BURIED TREASURE—Locate up to Quarter Mile sway
with Ultra-Seasitive Directional Locator, Send for free,
informative pamphlet. Research Products, Box
13441-AMC, Tampa, Florida 33611,

POWERFUL Metrotech Locaters Detect Coins, Relics,
'ﬁ-‘l‘:"'“ Guarantee, Write: A, Box 793, Medlo Park,

FIND Lost Treasure! Coins, Gold, All Metals, Many
Models from $59.85. Free Cotalog. Compass Matal
g;tﬁn;nrs Dept, (PEVE), Box 386, Forest Grove, OR.

TREASURE FINDER Locates burled gaold, silver, colns,
treasures. & powerful models. Instant ﬁnln:lng avall"
sble, Write or call for frée catala
G6E2-2728 day or nightl. Relco, Dept.
Houston, Texas 77018,

GOLD

FIND GOLD, Old Mines, Trlusurua. h. Nuggets, .I-l-
say Gald Im, Amazing I.'.'nldl Revsals How. 'l
FREE. Dave Hunt, Roosevelt, Utah 84086,

PRECIOUS STONES & MINERALS -

GET Free catalog no serious rockhound,
jewelry maker, hobbyist or crllilmn can
Full af Im‘glma. exclusive items,
largest suppliers and aulhorities In the field, Froe
new catalog just off the press, yours for the asking.
Write: Grieger's, Dept, C-12, 900 South Arroyo Plwy.,
Pasadena, California 91105,

500 POLISHED Gemstomes $5.00, Tumblecraft, 5401
James North, Minneapalis, Minn, 55430,

g:l'ﬂ tl.lltln

: thn- éh&h |

pri:n Irnm .

PLASTIC Casting Supplies, Molds, Jewelry Mount- 7

Ings, "Cut Stones. Whoiasale
B 10th St. Wheatland, Wyo.

EARN MONEY MAKE JEWELRY Amazin
gem cutting machine with Diamond Blade,
sanding, polishing wheels, Bonus African rock assort-
ment: Im-!thﬁl a:lmrl transvaal jade, agates.

129,90, Guaraniee ar. Order #6262900, Earth
reasures, . P, Galesburg, 11, 61401, Other models
from $39.90. Free Catalog Available,

CARTOONING,COMMERCIAL ARTS,
SHOWCARD & SIGN PAINTING

maotarized
rinding,

SIGN Painting—Easy method. Free Catalogue. Kaul-
mann Company, Centertown, Missouri 65023,

LEARM Sign palnting at home. Fres nlnnl test. Ben
Kerns, Hox uigFH ?runuille 5.C. 2960

MODERN Cartooning taught by mall, Write for free
brochure.,  Cartoonerama—Box  263-T, Branford,
Conn. DBADS,

COMPACT 35 lesson Cartoon Course and Cartoonist's

ﬂlh% 25¢. Eloxite, -

H'I:sgul-nl. $3.00. Hartman, Box 30367. Lincoln, Mebr.

Y
HOW To Make Money In Commercial Art. Diploma.

Box 1204PM, Youngstown, Ohio 44501,

ADVERTISING AGENCIES,
ADV. SERVICES, MAILING LISTS

SURPRISING Extras, Ver-ry Imteresting Chemical
Products Catalogue, Formulas, Books, Experiments,
iﬂgﬁg“ $1.00. Kenrus, Box 205, Staten Island, N.Y.

BOOK Sale!! wide Selection, Lowest Prices. Free
g:?;;]i; Write: Taut, Box 90697C1C, Atlanta, Georgia

WILL You EAT Dur]ni: The Ilunul Collapse Ahead?
The Famine To Follow? “Lifeline’’ guarantees canl!
HOW, WHAT to do NOW! Mail ﬂ to: DunMar, Box 77H,
River Pines, CA, 95675 TODAY!

FREE! BIFT CATALDG. Distinctive Gifts to delight
entire  family, PLUS—moneymaking booklet ist.
E}r{alm HOUSE, 8258 Maple Street, kford, llincis

SAVE BIG MONEY In L*A*S VE*G*A*S1!! Complete
Guida ﬂﬂrrh $2.00, Guaranteed, Bilmor/8225FM-2,
ri

Encing/Morthridge, Calif. 51325,
OVERWEIBHT? Lose pounds daily. Mew. Fantaslic
results. Rush $3.00, aryanne’s Gifts, 324 Center,

Winslow, Indiana 47598,

ETOP ummm In 50 seconds!! Datalls 25 cents,
Keast Bulﬂl\liﬂi #2023, Alameda, CA. 94501,

nun.in

PEN AND LITE. Ball point pem with PERMANENT
MATCH! A delight for smokers and writers, Light fire.
laces and barbecues. Great for campers. a5,
mﬂﬂmnu Imparts, P.0. Box 380, Worcester, Pa.

EXCELLENT Second Imcome. Send stamped self-ad-
dressed envel to: E. Christensen, 564 South First
East D, Manti, BaG4A2,

HAIRT DandrufT Scalp Disorders? Priceless informa.
Lion, Pree. Dr, Shiffer Laboratories, Box J58PM, Punta
Gorda, Florida 33950,

DD AR MECCUARILMST

FORMULAS, PLANS, ETC.

ANY Formula $6.00, Catalog—Manufacturing Treatise
§1. I:H.'} Belfart, Box 568, Chicago 60660,

MAILING List, Most all kinds, $11.00 Per M, 500 ,
Circulars malled §$7.50, Dixmailers, King, NG 27021

ADVERTISIMG Ratebook leading newspapeérs, maga-
rines—51.00. For mailorder business

Chicago Advertising Agency, I8-EM Jitllﬂl‘l. Ehlﬂﬁﬁ
BOGE0Y.

MAILORDER Ad Design

Copywriting /Artwork, Frﬂ
Brochure, Gray, Box !flPH

w2 FUBI o B e
o nc | EFBDEC ns. (1]
Mann, Box 147, Willard, Mo, 65781, RUBBER STAMPS
TOPF Quality Rubber Stamps—Three lines 51,50, Fast
PLASTICS Service! IPSE-M1, Box 1251, Ogden, Utah B4402.

CASTOLITE Pours like water, hardens like glass
without heat. Crystal clear, colors, Embed flowers, sea-
shells, mementos, anything. Make fine gifts, Reproduce

r designs with fexible molds any shape, size.

ﬁllhlt INustrated Manual Catalog $1.00. CASTOD-
LITE, Dept, 76)/PM, Woodstock, |I. 6038,

LAMINATE VALUABLE PAPERS, NEWS l:umnnsuﬁs.
02174,

Permanent protection, Send Item and $2.00 pos
NEWPCO, Claremont Ave., Arlingtom, Mass.

PLEXIGLASS—HOW TO WORK WITH! Glasslike, tough
and beautiful, it's fascinating stuff to build with, It
saws, drills just as easily as wood and can be bent
when it's heated, Phn‘!ucnp{lu'r PM article, Price $1.00.
Send order to: Popular Mechanics, Dept. HE, Box 1014,
Radia City Sta., New York, N.Y. 10019,

TREASURE FINDERS

TIRED OF DIGGING UP TRASH? Tha All Mew *‘Coin-
Shooter™ h!.ﬂ‘ls Bottls Caps, Tin Foll, Hails and
Shallow Tra

Detects Gold, Silver Coins and uwulz
Free Literature, D-TEX ELECTRONICS,
Garland, Texas 75040,

FIND Buried treasure with patented metal detectors
that distinguish Metallic trash from treasure, have
push button and automatic tunh'll. #mmd plcltlp
gliminate featurs, great ran -..

Gardiner Emtmnin: _Dept. 4729 M. Tth Avenue,

Box 451

GOOD QUALITY 3-line stamp sent first class, ﬂﬂ'ﬂ
Narron, Box 12TA, Port Huenéme, CA 83041,

OFFICE SUPPLIES

MAILORDER RECORDS Help get increased butimess!
Complete 32 Page Record Book shows ;mur inquhill,
orders, advertising, expense, etc, Only $1. E.
EAPPEL, POPULAR MECHANICS, DEPT. ::u '«m
57TH STREET, NEW YORK, N.Y. 10018,

PRINTING PRESSES,
RUBBER STAMP OUTFITS

SIMPLE-X RUBBER STAMP PRESSES, Hydraulic op-
erated electrically heated. Sizes 5% x !-"‘ &7 x 127
% 15% Starting outfits. Order for presses, mlll!s
shipged day received, Send $2.00 for Catalog and
Brochure, Custom  Manufacturers, Box 2Z11-PM,
Springfield, Mo. 65806,

10
|

galesmen, ete. °

samples and information om an essentlal servic
Hﬁ Hoeg, 53 Harvard Drive, Plainview, New Yor

SMALL HAMD PRESS OWMERS. Earn at home, Frn.i

PRINTING MACHIMES. @ffset, Mimeogr
writers, Composing, Machines, hllﬂ'ﬂl‘l. K
Carolina 27021

=
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PRINTING PRESSES,
RUBBER STAMP OUTFITS
[Continued from preceding page)

PRINT YOUR OWN—Printing Presses, type, supplies
direct from factory. Send 25¢ for catalog and samples
to: Kelsey Co., DM, Meriden, . DB450.

PRINTING Fresses, type, Supplles Lists, 20¢.
Iumhaugn Service, Mechenicsburg, Pennsyivania

|IE Starting Outfits. Catalog

:‘um Hefund-ublt Ma 432 Major, lefferson Gity,

IrEl‘:Il.L 20% Discount on Mew Custom Size T!gl
onis, Stamp Fresses, lies, Barco Type Mfg., 237
$. Evergreen, Bensenville, I1). 60106,

TYPE FONTS, Hand Printing Presses, Supplies, 120
pages. $1.00 deductible first order, Acme Type, 732
Federal, Chicagn 60605.

SAME day shipment. Rubber stamp supplies. Whale-
sale price list. $1.00 deductible. § p Supply,
732 Federal, Chicago 60605

PRINTING AND SUPPLIES

OFFSET DUPLICATORS—10x15 Tabletop Models, Big
Discount, Don Eider, Warroad, Minnesata 56763.

WORLD'S Maost Dm:puhen Publication, MNatural
Health, Healing, Organic Gardening. Free Copy.
Provaker Press, 5t. I:a harines 102, Onmtario, L2R TGO,

EXERCISE At Home on build-il-fnurselt physical ft
ness equipment, including bicycle exerciser, rawing
machine, bell massager, and abdominal board. 5end
‘5‘5 .00 for Blueprints B1208 and instructions. Popular

echanics, D!fl HE, Box 1014, Radio City 5ta., New
York, N.Y. 10018.

BLOOD PRESSURE—Monitor yours easily amd accu-
rately atl home with thic professional Anercid Sphyg-
momanometer and case. 1 year warranly. $18.95 plus
$1.50 postage. You'll need a professional stelhns:npﬁ
too. “"'i{, 34.95 Ehnfmjﬁu postage. Send 1o KI
Ehhllli‘ﬁll 311 oite, n:pl PX-BEEU, Kansas

Ll 0.

HAY fl‘llll . + - One effective sell-Treaiment. Ming
Eone. Mo madicines. Lifetime savings, Details: Send
stamp. Russel, Box 398-PM, Maplewood, N.J. 07040,

SLEEP~—Without Pills! Simple Exercises. 164 Page
Book. l.'lnlr gim Heartland House, 3539 5%th Ct.
Chicago, 101

QUIT Smoking within four weeks like | and others
did with my guaraniee safe, efiective, proven method.
Price §3.00. DONOVAM, 14 Curlis Place, 5t. John's,
Newfoundland, Canada A18 3G,

DO YOUR Own Typesetting with transfer Lettering.
Frae catalog ssmple, Seavus, 10 Sarah, Farmingdale,
Mew York 11735,

1000 EMBOSSED Business Cards 56.B5 Postpaid.
I{en:t: Wanted. Elco, 181-A, Sylvania, Ohlo 435

TFREE Litoralure, Business Cards, Letterheads, uh-ls
nﬂggr Stamps, Geer's, 111 North Drive, Ottawa, Dhlo
4

FREE Printing Brochure, Profit. Start Immediately.
Write: Victor, Orawer 707P, Sharon, Pennsylvan
16146,

WHOLESALE. Office Supplies, Equipment, Printing.
A Eutls Wanfed, Atkantic, Em: 16788M Florence, 5.

GUMMED LABELS
1000 GUMMED Address Labels §1.00, Wait's, Box
9G0A, South Bend, Indiana 465624,

P00 GUMMED ADDRESS LABELS
minmns Acme, 1238 Voskamp,
Fenni;rluimi 15212,

1 Gold Stripe Labels . 1.00, Crawley, 11125
Su:ﬁﬁﬁ-t San Diego, Calif, 88129,

$1.00. FREE
Pittsburgh,

HEMORRHOIDS Cured. Free Informaticn, Young, Box
9542PM, Seaftle, Wash, 98109,

ASTHMA-Bronchitis? Amagzing Relief! Write: King's,
133-B South Beverly, Beverly Hills, Cali, @0212.

WINEMAKING & OTHER RECIPES

WIHEMAKERS. Free Gatalog. Equ pment, S-uuglius.
Continental, Box GB016PM, Indianapelis, Ind, 46268.

HOW To Make Delicious Beer Recipes at Home. Mo
Special Eguipment Nesded, Fantastic Taste! Satisfac-
tion or Money Back. Send $1.50 to: 5.amps, Box S82-
AB, Buckner, Mo. 64016,

WIMEMAMERS—Free Catalog. Fast Service. Lar ﬁt Si-
lection! Kraus, Box 451L, Mevada, Mizssouri 64T

WINEMAKERS, Free Catalog. Wine Hobby USA, 43 N
Sth, Allentown, P& 18101.

WIMEMAKERS. Free |llustrated nlhlﬂl of yea
Et!ulfmmt Semplex, Box 12276R. Minneapalls, IIII'I1-

WINEMAKERS Frea |nformative Cataiog, Yeast Equip-
E:nln “frgglﬁmts. DANEMBERGER'S, Box 276-M, New
L]

BEERMAKER'S Supply Calalog—Free. Bacchanalia,
273 Riverside Ave., Westport, Conn. 06880.

WIMEPRESS, Build r own, detalls, F. Brouse,
B0 4, Allentown, Pa. 1&%"3.

HOBOES DELIGHT. lke liked it. Perfect with beer:
wine. recipe $2.00 sase, ARTIC, PFOB 4613, EI Pasa,
Texas 79914,

MISCELLANEOUS

IDENTIFICATION CARDS Send tor information, 929
University Ave., Berkeley, CA. 9471

ATHLETE'S FOOT Cured fast! Easy! Gel reliel mow!
Use safe inexpensive househald product. For details,
send %2.95 (refundable) to: Coxco, 1448 South
Broadmoor, West Covina, Calif. 91790,

LOANS BY MAIL
BORROW By Mail! Up to 53,000 uo cnnuamuﬂ terms

Sfate Licensed, Postal Flnance, Dept, 1707, 601E
Mapie Ave., Omaha, Nebraska 68104,

LOAME Any Purpufse .i.rlﬁl Amaount, Delauli. §4.00,
Edward Sopinski, ird Street N. ., Mew

Philadeiphia, OH. Hﬁ'ﬁ

PERSONAL

WILL KIT. 64 Page Altormey's Booklel, “Whatl Every-
ong should Know About Wills™ with four will forms,
Only $2.00 California residents add 6% Sales Tax
Beverly Gallery, P.O. Box 17573, Los Angeles,
California 90017,

1,000 GUMMED ADDRESS LABELS
Enterprizes, Box 284607, Washington, D

1000 GUMMED Address labels $1.00. Horton, Depl.
1PM8, 24 North Wabash, Suite 823, Chicago G606

REMAILING SERVICE

PARADISE Islarm Remailing. Postcards, letters, 25¢.
Bua 1308, Suva, Fiji,

E'I A0, Garret
20005,

DON'T DIE Withoul A Will! Blank Will Faim And Al
tormey's Booklet Protects Your Family. Oniy $2.00
Guaranteed! Order Today! Weorldwide Producls, 320
Marcy, Ottawa, 1llinals 61350,

DON'T DIE Withoul a will! Blank Will form protects
our lamI;y. d—pguaranteed! Order foday!!
nggfs, 3916 Sabine, Depl. PMB, Texarkans, Texas

Mail Recelved-Forwarded Professionally.

oUR
Tnhmah Box 1741, Honolule, Hi. 96806,

COLORADO Remaile—25¢, Monthly Rates Available.
Free Details. C.R.1., Dept. PMB6, Box 297, Loveland,
Colorado BOS3T,

REMAILING 25¢. Hubr Service, P.O. Box B4, Moncion,
N.B. EIC 1H2 Canada.

ALABAMA--Farwardin

-Recelving, Single Hamalli
25¢, GEMS, PO Box . Gulf Shores, Ala. 36542

UMLISTED ADDRESS. Discreel and :unﬁdeltlal.
mall 50¢ single. Mail Forwarding Service, BO50 '.-:
Main, Houston, Texas 77025,

YOUR Mall Received-Forwarded. Hedgpeth, 324:M
South First, Alhambra, Calif, 91802,

MIAMI, 25¢, Letters remalled from 140 foreign, 400
u.s. cities, S.A.5E, for detalls, Marle, Box 3 141266P,
Miami, Florida 33134,

GROSSE ILE Remailings 25¢. $3.00 manthly, con-
fidential. Bax 103, Grosse Ile, Michigan 48138,

REMRILING DIRECTORY $2.00. International Remail-
ing-Forwarding Assccaition, P.O. Box 1724-M, Miami,
Florida 33134,

CRATER LAKE Gateway Stamped letlers remailed
254. Cumpingham, Box 583, Medford, OR. 97501,

FLORIDA Remails, 25¢. R, Veler, Rt. 1, Lake
Panasofikes, Florids 33538,

SPECIAL SERVICES

IHFORMATION On anything. Ferguson Research Spe-
cialists, 60-15 Woeadside, Woodside, New York 11377

PROFITE FROM CLASSIFIED l.ll'll'tli"llsnlil Boaklet
shows you how to start your own business with Glassi.
fied IrllsHl Drl!y £1.00 (Refundable wilh 1|r1.l
ﬂﬂl‘jl EL, POPULAR MECHANICS, DEPT. P
EST l'n'l'l'l ETI\‘.EIT NEW YORK, N.Y. 1I5ﬂ

IEW INTELLIGENT Are you? SEH -BCOring Iesl e
weals 1Q in 45 minutes! $2.00 3 35 Guaranieed,
Horton, Dept, TPME, Suite IEJ. 24 North Wabhash,
ihl:a;q 60602,

BETTER HEALTH

SAYE On Pills & Doctor Bilis, DISCOVER Fncient
SECRETS of Hln!lns Order This Book. “'The Healing
Eggﬂm Herbs."" $3.00. Herbs, Box 98E, Huenemo, Ca.

IMVESTIGATORS, Latest electronic  aids,
Cliften, Box Z30-F, Miaml, Florida 33168.

ELIMINATE DEBTS! Details 35¢. II.IIRI.'NTIEII Debis
FG, 232 Front, Napoleon, Ohio 43545

RECORD Telephone Conversation
Leave Recorder Unatiended. Robar's,
Parkridge, 1llinols GOOGA.

BIBLE Questions answered, Stamped  envolope.
Bylan, 17167 Bentler, Detroit, Michigan 48210,

PSORIASIS SUFFERERS: DISCOURAGED: wWrite for
Free impartant information that s hel ir!} thoutands.
Fizacel, Box 29277PM, Parma, Dhio d4]2

PERSOMAL Problems? Confidential help where you
are. Professional. Counseling Packet $3.00. Instifute
For Caring, Box 2485, Staunton, Va, 20401

WHAT'S YOUR 107 Sell scoring test reveals intelli-
geénce—children, adults-—3%2 each, 3 1or $5—Guaran:
fend!! ARTTEP, 951 WMorth Shore Deive, Crystal Lake,
Ilinois 60014,

Write

aufematically,
Box 49-FMB.

MAKE MOMEY PLAYING PIII-I.HI! Booklet explzine
figuring the cdds, mastering the art of bluffing, the
paychology of poker, Satisfaction guaranteed or mongy
refunded. Only $1.50. Olympic Enterprises, 11 Nevada,
2P, Nashua, N.H. DI0E0,

ROUND PLAYING CARDS! %2 Thrifty Marketing, 1525
E. 53rd #431, Chicago 60615,

MAKE Money Winning At Poker—Booklet $2.00.
Thompson House, 413 N.W. 101 5t., Miami, Fla. 32150,

PHOTO IDENTIFICATION CARDS . . . FREE Laminated
?F‘EIIE%U?H”: . . . BASCCO, Box 3481PM, Providence,

IDENTIFICATION CARDS, Samples 25¢, Decuments,
Box 260627, Los Angeles, Calif, &026

HEARING Aid batteries wholesale, Fres list. Habs,
Box 51, York, P!nnu lﬂﬂl

BOOKS On lnlmu: and their .n' es. Free circularl!
P. Warman Publishers, Uniantown, Penna. 15401,

ORMAMENTAL Iron designs. Book of 1600 Imutrrlul.
practical desigrs for railings, columns, etc, Free
literatere, Cunningham, 3881 Sculh 3200 West, Box
20005, Salt Lake City, Utah 84120

IDENTIFICATION CARDS, Send stamped self-ad.

dressed envelope for samples. MIPGOM, 727 Norih
Main, Las Wegas, Nevada B89101.
PRESCRIPTION EYEGLASSES. Fres Catalog. A

Qptical Company, Box 175, Depl. R26, Day
Brooklyn, New York 11235,

POKER Players—Qualily Chips. Personalized. For
sample chip and information send $1.00 (Deductible
from firsi order) to: GREDODUMIC, Box 730, Boulder,
Colorado 80302,

BEAT BLACKIACK!! New Powerful method
tées winfing. Free infgrmation. Sheridan,
Fair Avenue, Sun VYalley, Californla 81352,

HORSEPLAYERS! Gold Seal Handicappar’s Diploma.
‘%Eﬁ wilimott, 940 Washington, Watertown, NY,

HORSEPLAYERS—Free!! How Turiwin Won $300.00
weehly. Guaranteed! Turfwin, Box 5B1 PMI13, Port
Washington, WY 11060,

00 You hnow the Secrets of Secrefs? Free details!
IABC-PME, Box 1012, Sandusky, Ohio 44870,

AMAZING List of low cost books FREE. Success,
dealth, Health, Happiness, Occull, Marc James, PMA
5933 Culrean, Dartnrl OH 45426,

tatian,

uwaran-
TI0M8

TELEPHONE MOMITORI Recard cenaersiong rnuau.
Iy, automatically. Box 192, Grifiith, N, &631%

HELP!! Don't die without a will. Kit 52 00, Bemson
Products, Box 708, 5t. Louis, Ma. 63011

ERASE Debls, enjoy ARA credit, write Billicnaire,
Box 22132P. FL. Lauderdale, FL. 33316.

SOCIAL SECURITY PLATES

GOLD Metal Social Becurity Plate %£1.758 wilh
Black Case And Identification Card Semd Nome and
Number to: Gegrge Anthony, PME, 626 Clinton Street,
Brookiyn, New York 11231, Money Order Only.

BIG Profits, Sell Engraved Meial Social Security
Plates. Sample 11 . Honomo, 408 Washington Ave.,
Belimare, .Y, 117

WANTED MISCELLANEOUS

MERCURY Gaid, Silver, Pigtinum: Orgs  assayed.
Wholesale Terminal, Norwood, Mass, 02062,

WANTED: 333 Private colleclor will pay theura ds
ot dollars for certain currenl $1.00 bilis in circula-
tion. Send $2.00 (refundable) Tor complete buying list
and Bicentennial bomus. D. Lin, Sulte 201, 170
Broadway, New York, MY, 10038,

BURGLAR ALARMS &
HOME PROTECTION

DIALING Unit calls 2995, Frea literafure.
S&5 Systems, 5619-D St nsas City, Mo. 64123,
181614B3.4612.

BRAND MAMES—UQuality Equipment, Ademce, Napco,
Ete. Save 1009, Bullders I.'hununlg Inslruc'rmns.
RBCO Alarm Systems, Box EP, Venice, Fla. 33505

FREE 4B Page Burglar and Fire Atarm catalog.
Supnllas and information, Prolecto Alorm %ales, Box
246, Birch Run, Mich, 48415,

SMOKE DETECTORS ARE IMADEQUATE! Write for
Free Literature on wnit that detects combustible and
loxic gases in addition fo smoke, Imexpensive. Ad-
;:Ef? Products, 23534 Claridge Circle, Plana, Texas

FOOL BURGLARS, They Foar E-u! lar Alarms. Pul gur
“Warning —Electronic Alarms" labgls on your doors.
3 for $1.00. Don's, Box 3637, cl-a-rlatlu. .L. mua

DISCOUNT, Professional Burglar-Fire Alarm Equip
ment for the Do-1t-Yourseller, Catalog 504, qul
Electronics, PMBA, Box 146, Shefield, Mass, 01257,
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You get Audel's remarkable Carpenters and Builders Library to use
for 15 days, and a $3.50 bonus book to keep. (Your cost: one 13¢ stamp!)

You could build a house with all the
information in these volumes!

Four hardbound carpentry volumes packed
with nearly 1,500 pages of advice, thousands
of illustrations, and projects on kitchen cabinets
—fireplaces—cornices—windows—even
houses! How can Audel give you all this to use
tor 15 days—plus a $3.50 home repair book

to keep free?

The answer is simple. Audel's experience as
one of the world's foremost self-help publishers
has proven that do-it-yourselfers are not
satisfied just to do one or two projects. When a
really outstanding build-it/fix-it guide comes
along, they're not just interested in sampling it.
They want to keep it.

POPULAR MECHANICS

/
/
L

\

Audel
Q 4300 W 62nd Street/Indianapolis, Indiana 46206
&

- . L msimw
= .

We're inviting you to take the Carpenters
and Builders Library into your home and use it.
Build a home workshop—install a staircase—
remodel a doorway—plan a patio—construct a
wall. Discover valuable new ideas, plans,
technigues, and shortcuts for master carpenters
and Sunday do-it-yourselfers, too!

After 15 days, if not convinced that this
easy-to-use library will pay for itself again and
again—send it back and owe absolutely nothing.
But the $3.50 Easi-Guide to Indoor Home
Repairs is yours to keep anyway |

On the other hand, we're sure you'll want
to use this remarkable, money-saving Audel
library for years to come. So why not give it a
try? You have a free book to gain, and all you
risk is the 13¢ stamp needed to mail the coupon!

Send no money—detach and mail loday! 167TR1

FREE-TRIAL
COUPON

Yes —please send

' me the Carpernters and
Builders Library (#23169) to use for 15 days free.
I not completely satisfied—| may return it and
owe nothing. Otherwise, it's mine to keep for only
$21.25, plus delivery. And, whatever | decide, a
gift copy of Easi-Guide fo Indoor Home Repairs
(valued at $3.50) is mine to keep free!

Name [plaase print)
Addrass

City

State Zip

Save shipping and handling costs. Enclose hull payment

{phus sakes tax, if applicablal IS-DE.'H' refurn I:Irl'l'IIEl;E ghll BDFHIE'H.
Mail To: cczo

A Division of Howard W Sams & Co., Inc.

L--------J



I‘:' R
&CC&U Bl

OURS cAR WA

g() all ﬂ'le 1‘3\' Your motorcar is often the best reflection of you. And the best

reflection of your motorcar is Excalibur, the concours car wax
endowed with an impeccable balance of precious Carnauba
from the infant leaves of the Brazilian Wax Palm Tree: plus
detergent-proof, high molecular weight polymers: microscopic
silica dialoms; and finally, specially blended silicones.
Forged together, they've made Excalibur, the most luminous,
impenetrable and doggedly persevering of all car waxes.

In short, first class.

The hand-built motorcar wax from the House of Turtle Wax.

The motorcar is an Excalibur 55, manufactured by S5 Automobiles; Milwaukee, Wisconsin.




Decisions...decisions...Make your decision

PALL MALL

100%

10 CIBaRpTTiE

S AL MALL

EXTRA MILD

“TAR" 8 MGS. OR LESS AV, PER CIG,

PALL MALL GOLD 100's PALL MALL EXTRA MILD
The great taste of fine It's lower in tar than 98%
Pall Mall tobaccos. of all cigarettes sold.

Not too strong, not too light. Made extra mild by

Not too long. Tastes just right. the Air-Stream Filter.

Warning: The Surgeon General Has Determined

That Cigarette Smoking Is Dangerous to Your Health. Pall Mall 100's .o\ .x. 19 mg. “tar", 1.4 mg. nicotine av. per cigarette, FTC Repont Apr. T6.
Pall Mall Extra Mild". .. B mg. “tar*, 0.B mg. nicotine av. per cigarette by FTC method.




