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Ten things that will happen when
you test drive Oldsmobile’s new Delta 88.

L. Your first look

will impress you.

The new proportions. Crisp. Contern-
porary. Clean. And the practicality of
those lines will come to you os you
drive this roomy new car.

. Getting in is easier.

It's the way we've redesigned the door
openings, Which also makes getting out
easier. Which you may not want to do,
once you've experienced driving it.

3. You'll sit comfortably.

The chair-height seats ore designed to
provide a more comfortable driving
position than you moy ever hove expe-
rienced before.

4. You'll like the visibility.

Look around you and you'll see that the
generous gloss area makes the new 88
easy to see out of. And also maokes it
easy for people to see how great you
lock in a new BB,

9. You see all instruments.

The instrument ponel is designed to put
all instruments in easy view and easy
reach. So there is o distinct feeling of
control in the driver's seat.

©. The ride is
smooth and comfortable.

Olds engineers used computers to
select the right combination of springs
and shock-absorption rates. Result: a
ride that's smooth and stoble even over
rough roads.

1 Suddenly it is very quiet.
Drive over a bumpy rood or past a
noisy construction site and give Delta
88 o real test. New body ond engine
mecunts help isolate vibration, while
new sound-obsorption materials help
insulate the paossenger compartment,

8. Finda place to

make a U-turn.

It's the best way fo see and feel the BB's
new tighter turning rodius, You'll really
appreciate it in a tight parking situation,

i o el

take your along.
Because you'll want them to experience
(along with you, of course) the im-
proved head room, and the increased
leg room in back,

nlmmmedmmibm.

You can't experience it in a test drive.
But smaller, lighter engines provide
improved fuel economy in the new
Delta BB: 25 mpg in the EPA highway
test and 18 in the city test with the stan-
dard 231 V-6 engine, automatic trans-
mission and rear axle. (EPA estimates.
Your milecge depends on how you
drive, your car's condition, and its equip-
ment. In California, EPA estimates are
lower. )

P.S. Some things you can't see, Like
improved corrosion resistance. Or our
new Central Diognostic Connector that
your Olds dealer can plug into and
guickly check many electrical functions.
It's all there in the 1977 Delta 88. The
car it took Oldsmobile over 3 years to
build for you.

Now take a few minutes to
discover in a test drive its efficient ﬂ
new combination of roominess,
comtfort, and maneuverability,
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INTRODUCING
BATTERIES THAT DIE.
AND THEN
COME BACK TOLIFE.

Thatsright  Thatsright. 1.000 times.
With the new GE Recharge le Which means that instead of ordinary
Battery Sgstem whenourbatteryrunsdown  batteries that maylast for weeks,
youdonthavetorunoutand buyanewone. the GE Rechargeables can last for years.
Instead, you simply snap our rechargeable  Sonot only do you save yourself alot of time
batteries into the handy recharge sgslem and inconvenience, you also
plug it in overnight. save yourself alot of money.
You have abrand new ery. By having a battery that’sre-
Without ever leaving your house. — placed when you plug it
And that same battery i iz into asocket. Instead of
that you charge once ' one that’s only
can be charged again e R R replaced by
and %ggm up to il 3 ; reachingin
e ! - N your pocket.
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From the people whobroug tyouthe lightbulb.

GENERAL @) ELECTRIC (RCTINCRE

LARAADMANTAR

QP -1CW-BSKN

NOVEMBER 1976




lar

On the cover
U5, Army’'s two XM-1
main battle tank

prototypes and West
Garmany's Leopard 1l
are being tested at
Aberdeen, Md., proving
grounds—ong may be
designated as NATO's
new standardized tank.
IMustration:

Ed Valigursky [

i

NOVEMBER 1976

CONTENTS

VOLUME 146 NUMBER 5

INTERMNATIONAL EDITIONS: ALISTRALIA, CARIBBEAN,

MEXICO, SOUTHERN HEMISPHERE

Special features:

Complete working plans

Fortwo great platform beds:
one king-sized with movable 1 04

end tables; the other an
economy single sleeper.

For a magnificent stereo wall.
Build the cabinets yourself
and beat high prices.

Comeback of the '31
Model A roadster
A small Connecticut shop is

turning out this famous
Ford again for $12,500 base.

82

The last word on
phono record care

Here's a roundup of
cleaners that will do
the best job for you.

108

Beat the CB rip-off

12 ways to make il harder
for a thief to find
and steal your set.

92

Dirt bikes that become
street bikes
The 175 enduro is a natural

for on or off-road riding—
at half the bite of big bikes.

90

Automobiles and bikes

12 Detroit Listening Post
22 Imports and Motorsports
g% }'ri:a E;ﬁygla Shop
he arage
80 Car Clinic
82 Return of the Model A:
Running boards and
rumble seats
84 Old cars never die . . . they
show up in foreign lands
86 PM Owners Report:
Plymouth Arrow
90 Motorcycling mean
streets
112 Saturday Mechanic:
Fine points of a thorough
distributor tune-up
170 Big-rig wranglers show
tender touch

Home and yard
26 Appliance Clinic
57 Convert your leaf blower
to a snuwbiuwa[ :
80 Homeowners' Clinic
116 _Four space adders for
~crowded kitchens
118 Snow-melting systems
you can insta
120 How to build a great wall
of sound

Boating, outdoors

14 All Qutdoors
78 New gear that conquers
the cold .
100 _Snowmobile with everything
110 _Can electronics make you
almost as smart as a fish?

Photography

38 Photo hints

899 Make giant prints at home
1388 How to make an |D photfo
202 Two new film tanks for

your darkroom

Science and engineering

66 Science Worldwide

68 Tallest hotel is far out,
too

73 A Yank tank mit German
klout?

76 World's longest ‘people’
tunnel

80 Super thrill rides: They
call them scream
machines

96 Lasers: New light on
tnrnurrnw s wnrld

900 feet

Shop and crafts
42, 56, 204 Hints from

readers

104 Dream stuff: PM's
handsome platform beds

114 Samurai steel for your
shop

124 Laminating: The fine art
of layering wood

molder, planer, edger and
jointer

150 Sculptured bookends
from scrap

200 Ball and paddle caddy

New arc welder works off
car batteries

Electronics, radio, TV
92 How to end the CB rip-off
" n

vs. tenderizing

184 How new FM tuner specs
can help you buy the right
hi-fi components

188 Add-on tone controls that
custom shape your sound

Every month

T _Letters
89, 95, 103, 107 It's New Now

AS A SERVICE TO READERS. Popular Mechanics publishes newsworthy products, technigues and scientific and lechnological developments. Dua to possible
variance in the guality and condition of materials and workmanship, Popular Mechanics cannol assume responsibility for proper application of technigues
of preger and safe functioning of manufaciured products or reader-bullt projects resulling lram plans published in this magazine,

FOFULAR Hlth-l'lﬂll'.l (1] N-I‘ﬂ-hpﬂlll MONTHLY hy Hﬂ- Hearst Comparaiion, 334

Wesl 3T Sureet, ||||:|‘I” LM, .ﬂ. i bl
il“.* ll'll"lI n ll:ﬂ 1 Kubactiption ros: Lind ;J:ﬁ'm‘“rh:cﬂ‘ﬂi’llml '::‘_MI:P‘U:-I LR L]
BT.M) T o year: B 1500 for Ten years; § 1800 for hree yours. Canads, add

3O P e HH'I.II.-"I..II

B4y For epch year. All ciher ecuntries, mdd
IHM:SF il‘l ol Mew Vork. N.T.. and
B

== makl v (he T‘J.-n nmw Depntment. Ottawa, and foF pa

;rl' I o illl L I'l'l-l'l"\ﬂ.l
wHlen, Juiw 2
!“rll'illld in LS A.

FORTHMASTER: Ph: IH‘::I-rnd Formis 570 o Populsr Mech@nies, 1%.0. Fos 10004,

Ihes Moines. Tows 5400

further instroc
ordrrs Lo ue AL
Hhoailil :.luu hmr i

'Huﬂ1 o ws ar

SUBSCRIFTION SERVICE: Popular Mechanies Magazine will, upon

complete mew of reocwal mh-rrl-nl-lﬂq arder, sunde

kil the #irsi. Fﬂl'l; u

to twelve weeks, If for some reason this mhm:l. dane,

potified of thee lnmis deir thal will befin your saibseripulon, -rlth w rEgums r-r
n

W
whi weekn prior hl- u:[rh'nl.l:m PO T Litirimte] wiEFVe

reeeipt from jis
riahe fulfilment of
Postal Serviee wilhin six
you will be ll'll'l"!"

W remeernb g wrder. Pleass adidress

7 Iﬁl. Des Moines, Ir:-': IW'-‘HD n

on, pleass wrile in H.H'I"l-h
.0, N Des

mit. ar A . Moime
: it tahal e
Tows BOX40, To mesure quleltli MWJ':"HI‘;..IFIM!I' Enabese wour mealling

2

FOPULAR MECHANICS




You can’t buy

another Chain Saw
withall
these features
at any price!

McCulloch’s new Mini Mac 35 with Auto Sharp.

Automatic Oiling

Your powerful 2.0 cu. in. engine Mini Mac
automatically oils its own bar and chain as you cut,

to prolong the life of these parts. There's New Auto Sharp
also manual control for extra squirts of oil The incredible new
during tough cutting jobs automatic chain sharpening
device. Just press the button,
: rev the engine, and watch
Chain Brake the snarksaly— until your
The safety feature that reduces the chain is resharpened to

hazard from kick-back, yet still lets you cut with
the full length of the bar,

its peak cutting efficiency!

With Carrying Case worth $20

Now you can get a sturdy, $20 value
carrying case with your super lightweight
Mini Mac 35. It's the handiest way
to carry and to store your chain saw.

McCULLOCH
KEEPS AMERICA BUZZIN’

McCULLOCH CORPORATION,LOS ANGELES, CALIFORNIA 90009
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Anyone can lose a knife.

But only Uncle Henry will f-eplath it.

These are masterpiece knives. So well made, you couldn't stand to lose
one, That's why we'll replace any Uncle Henry you lose within one year of its
warranty registration. C1 We show only two. But there are five more rugged
beauties to choose from. All with highest quality, razor-sharp steel blades,
O All hand-finished, hand-honed, hand-edged. All with unbreakable handles
that fit snugly in your grasp. All guaranteed against loss. Schrade Cutlery
Corp., New York 12428.

Uncle Henry by Schrade

METALWORKING

on tools and things

to do in your shop o
CLOCKMAKING FOR THE AMATEUR how to build BEEIHHEIIS 'I‘I'DIIIEHI.'IF fram how to first set
a grandfather clock movement $9.95 to usi 1.00
MODEL STATIONARY AND MARINE STEAM THE AC SSUEIES HOW TD MAKE Iﬂll “SE

ENGINES a complete introduction 7.00 THEM on your own lathe
MODEL BOILERS AND BOILERMAKING over 21  BUILDING HISTIFF a four cylinder, iwr %clu

styles described 7.00 line &

SECRETS OF SHIPS IN BOTTLES 2.50 IRGINIA hulldln: a live steam locomotive by
BEGINNERS GUIDE TO BUILDING THE snlm yourself 10.95
No. 1 STEAM ENGINE CALDWELL INDUSTRIES

BUILDING A STEAM ENGINE FROM I:ASIIHES €09 E. Davis 5t, P. 0. Bex 170  Luling, Texas 78648
2,00 [ Please send checked books [] Send Catalog Only
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The 612 speaker that makes fire,crime
and dlsaster sound beautlful

Because the powerful double-range 6%2"
speaker in the Tech 800 has a double-layer
outer cone for bass and mid-range. A mylar
inner cone for treble, And sound so big, it's
hard to believe it comes from a portable,

Not only the sound of FM and AM, but the
24-hour sound of real life drama—police,
fire, emergency—on the Tech 800's
VHF-High band.*

With all that big sound, you also get all
those nice little deluxe touches: Separate
bass, treble and squelch controls. Loudness
switch. Built-in PA system,..and, of course,
Panasonic batteries.

also makes London, ships at sea
and Smokey the Bear sound good.

Because now that same powerful 612"
double-range speaker is also in the Tech 1000. And
the Tech 1000 brings you a whole new world of
radio.* Two short wave bands. A marine band. And
:thur‘mnai exciting sound in years—citizens band.
Al this plus AFC/DX-local circuitry for better
S FM!AM ‘With gyro and telescoping whip antennas
e B e _ for better reception. A beat
AL : Ly frequency oscillator (BFO) for
‘more short wave broadcasts.
And the Tﬂl:h Series styling that
atartad a molutlan in radio.

3 i >
'_LA -*‘-

il

Panasonic.

just slightly ahead of our time.

*Broadcasts vary by area. Check with local authorities




“Millions of future jobs hang on
building nudear power plants now.”............

“Energy is a cornerstone of our economy and the labor movement has
consistently recognized this.

“Studies show a close correlation between a nation’s energy use and
the economic well-being of its citizens. If electric supply facilities cannot be
constructed as needed, power shortages will result which will inevitably affect
both industry and commerce.

“And that means losses in jobs. Already, certain areas of the country
have experienced job losses as a result of energy shortages.

“As our nation’s resources of natural gas and oil are further depleted,
this country must turn to coal and nuclear fuels, at least for the near and mid-
term future.

“Nuclear energy is generated from a fuel which will not soon be
depleted and a fuel which this country can supply. It is energy future jobs can
depend on.

“Compared to fossil fuels, nuclear energy is significantly cheaper. This
means savings for consumers and electric rates that encourage industry to
expand and create new jobs.

“For all these reasons, | urge you to support nuclear power. America
badly needs the new jobs this energy can help assure”’

Edison Electric Institute
for the electric companies

o0 Park Avenue, NewYork, MY, 10016
Robert A, Georgine, President, Building and Construction Trades Department, AFL-CIO.




LETTERS

TO THE EDITOR

Down on the farm
Bill Kilpatrick was really off course

(to put it mildly) when he said those | §

250,000 four-wheel-drive monsters
are typieal (Down on the Farm with
Fouwr-Wheel Drive, page T6, Aug.
"76). I live on a “typical” farm and
the biggest tractor doesn't have half
that many horses. Those things cost
half what the average dairy farm
costs, I'd like to kick Bill Kilpatrick!
We are not millionaires! JEFF DAVIS

ABBOTSFORD, WIS,

As head of the Tractor Test
Laboratory of the University of
Nebraska, 1 have a few remarks
which are elucidations on points
which might be misleading.

® Compaction and its results are Vi
functions not only of the area but|}\

also of the total weight (you com-
pact a larger area—perhaps to a
smaller depth—when you have eight
instead of four tires), the soil mois-
ture and its distribution with depth

at the time of the operation, the s

presence of deep winter frost which
tends to undo a lot of the compac-
tion results, soil type, etc.

B Fuel costs per hour are certainly
not lower for these large units, What
may be lower is the fuel cost per
acre per hour,

B You mentioned nine manufactur-
ers but actually there are several

amaller manufacturers (Big DBud,

Rite 404, Knudsen, Woods & Cope-
land, ete.) who also take their part
in the market. DR. LOUIS 1. LEVITICUS

LINCOLN, NEBR. |

A lot of people think there resll]:r:

ian't that much to working a tractor,
especially with  air-conditioning,

stereos, soundproof cabs and other g

options. You have to have an all-

season soundproof cab to keep your| i

health and stereo to keep from
going to sleep. STEVEN BOYCE
QUINCY, WASH.

Air traffic control

I am a member of the Professional &

Air Traffic Controllers Organization
and have been an air traffic con-
troller for six wvears. In Colligsion
Course (page 64, Aug. 'T6), you
atate: “Since 1949, 558 persons have
lost their lives in seven major air
collisions”, Seems to me, that con-
sidering the billions of air miles

{Please turn o page &)
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One beautiful experience deserves another. Like an A&C
Panetela. Elegant to hold. A pleasure to smoke. Imported and
domestic tobaccos are blended to reward you with the smooth,
rich taste you're looking for. In light or dark natural wrapper.

A&C.
One beautiful smoking experience.

NOVEMBER 1876 T




LETTERS
{Continued from page 7)

traveled since 1949, that is an envi-
able record.

The ‘“considerably sophisticated
collision avoidance system” that you
speak of is wvery inadequate, “At
Crabs," as vou say controllers call it
(I've never heard that), is a system
that generates thousands of false
alerts in this country every day.
Controllers, and not machines, are
regponsible for “collision avoidance.”
The human element, either pilot or
controller will never be eliminated
from aviation. What needs to be
eliminated is the continually in-
creasing workload being placed on
controllers because of technology.

MICHAEL W. CURTIS
LONGMONT, COLD.

Perhaps your average reader is
richer than myself, but I do not
congider $1000 per plane for a B-
CAS system to be “not particularly
expensive.”

It ia not my contention that we
should sacrifice lives in order to
save some money, But vour article
stated that there have been 558
persons killed in midair collisions
since 1949. That is 20.7 persons per
vear. And how many are the high-
ways killing per vear? 40,0007 50,-
0007 Gentlemen, your intentions are
admirable but your priorities are

Wrong. WALTER RUSSELL
BOONE, COLD.
You stated: “Considering the

thousands of flights made safely
every day, the system has worked
well and the men who man it do a
remarkable job." Have you not con-
sidered that thousands of women
also do this “remarkable”™ job?
PFC NANCY B. AURAND
FORT SILL, OKLA,

Cloak-and-daggering
How to Eavesdrop on Cloak-and-
Dagger Radio (page 72, Aug. 'T6)
was, pardon the pun, most intrigu-
ing, But when vou report the Czecho-
slovakian Embassy in Washington
transmitting *“home” to Warsaw,
wouldn't that get Prague awfully
upset ! GEORGE H, WOLFF
8AN JUAN, P. R,

My associate and I have been in-
veatigating these so-called “Spanish
Numbers" transmissions for approx-
imately nine months, During this
time we have accumulated a vast
amount of information. Mr. Curtis
failed to mention the Longwave Club
of America and its monthly publi-
cation, The Lowdown. This club is
entirely devoted to DXing below

8 POPULAR MECHANICSE

560 KHEZ, WILLIAM T, GODBEY

WEST PALM BEACH, FLA.

One major club was not listed that
should have been: Canadian Inter-
national DX Club. They have a
utility (ecloak-and-dagger) logpings
column every month as well as a
monthly column on the types of
broadcasts talked about in PM.
Membership is open to Americans
and overseas listeners as well as
Canadians. DOUGLAS B. STOTZ

GREENFIELD, MASS.

Trucker's life
I am becoming somewhat tired of
seeing articles by or about truckers
crying that they are unable to re-
main in business without breaking
laws passed for their protection and
mine (Truckin', page 60, Aug. '76).
We expect other businesses to oper-
ate within the confines of the laws
that pertain to that business, and
I can see no good reason not to
expect truckers to do the same. The
use of CB radios or other devices
to avoid compliance with traflic laws
is illegal and dangerous, and 1 find
I am unable to syvmpathize with
those who deliberately break the law
and then complain when police en-
force the law. JOHN H. WILLOCK
CHESTERTOWN, MD.

The tailgating accident
I never thought 1 would write you
because truly 1 was never interested
in your magazine ; my husband is the
mechanic around the house,

I was intrigued when [ noticed
Huow ta Evade the Deadliest High-

way Trap (page 86, Sept, 761, I tell
vou, I sat down and immediately
started reading this article. It is

g0 complete! It made me realize the
shocking truth of how &an unalert
tailpater would end up. By having
this type of educational article, you
are showing how vou care for your
readers. BETTY LAMBERT

SUMTER, 5.C.

They'd rather Jetfoil

Reading about Mrs. Deku's Jetfoil
trip from Oahu te Maui (Lefters,
July '"76) somewhat dampened our
anticipation of the vovape.

We found it very relaxing, and
every one was very courteous from
the captain on down. There were 12
to 14-foot swells, and we saw no one
ill. The passengers were having a
good time—according to the laugh-
ter and pleture taking that we saw.

If you're in a hurry, by all means
take a plane. For us, we're looking
forward to another Jetfoil boat trip.

MR. AND MRS, JOHN WIEBE
PIONEER, CALIF,

) 5» Dept. of Labor E-ul]ulm 1824

nceded by 1080
Learn Air
Conditioning,
Refrigeration
and Heating.

Learn at Home With NRIs
Master Course Program
InYour Spare Time

Start a well-paid career in the
field of air conditioning, refrigera-
tion & heating with practical at-
home training from NRI. The NRI
program was developed with tech-
nical assistance from the York
Division of the Borg-Warner
Corporation and it uses bite-size
texts, fine professional instruments
and tools, and “hands-on™ kits
to make learning easy.

Air Cmmdi&m Sy&tem
comes w
Trouble Shooting.

You get a Circuit Demonstrator,
Control Simulator, tubing and
joint-making demonstrator, leak
detector, system analyzer, and a
window air conditioner unit for
hands-on experiments.

Op‘ghnal Resident Training
York Institute

Graduates of the Master Course
may take advanced work at the
world-famous York Institute
Resident School at no extra
charge. Working with expert
instructors you will receive
practical experience equal to
months of on-the-job work.

Send for your
free catalog.

Just check the card
opposite, No salesman
will call,

Approved for cmeer
training under 1

Gl Bill,
.—HQ




No other TV/Audio home study
school puts prices in its ads. Why?

Maybe it's because they
can’t match these values

NRI will give you complete TV/Audio
service training with a solid state 25
diagonal color TV and a 4-speaker
Quadraphonic System for hundreds of
dollars less than the combined tuition
cost of courses at another school. Only
NRI gives you a choice of five ways to
learn, starting as low as $445 with con-
venient, inexpensive time payment plans,

MRI pays no salesmen. We buy no out-
side "hobby kits"” for our experiments
and training kits. We pass the savings

special engineered “‘power-on" training
kite, and service instructions for black
and white TV, color TV, FM multi-

on to you, givin? ; u the top educa-
ilal

tional value available anywhere. radios, tube, digital circuitry, tran-
Take your choice sistor, and solid state circuits.

in TV/Audio training

Only NRI gives you a choice of five "l Mo i Confinuing Eucction Cenfer
courses in TV/Audio servicing. Each i 38 Wisconin Auvenue,

comprehensive course features bite-
size lessons, special reference texts,

>

plex receivers, PA systems, antennas,

i'éﬁ .a?umnm 0:C. 20014

7 kits including Quadraphonic Stereo...$445

or low monibly leems
A basic TV/Audio Servicing Course including 7 training kits for
your experiments. You build your own 4-speaker Quadraphonic
System, solid-state volt-ohmmeter, CMOS digital frequency
counter, and electronics Discovery Lab. Includes 48 bite-size
lessons (18 on color TV), 10 special reference texts with hundreds of
servicing shortcuts, tips on setting up vour own business, etc. This
completely up-to-date course covers black 8 white and color TV,
FM multiplex receivers, public address systems, antennas, radios,
tube, transistor and solid-state circuits,

11 kits with Quadraphonic Stereo
and B/W TV...$550 . .. ..., -

A complete course in B&W and Color TV Servicing, including 48
lessons (18 on color TV), 10 special reference texts and 11 training
kits. Kits you build include 4-speaker Quadraphonic System, solid-
state volt-chmmeter, CMOS digital frequency counter, electronics
Discovery Lab, plus a 12" diagonal solid-state black & white
portable TV to build and use. At each assembly stage, you learn
theory and "'Power-On'" application of that theory in typical solid-
state TV sets,

11 kits with 19" diagonal color TV...$880

e |l manthly larmi

The course includes 42 lessons and 4 reference texts plus kits and
experiments to build a superb solid-state 19 diagonal color TV
receiver . . . complete with cabinet, and engineered specifically for
training by NRI's own engineers and instructors. This handsome

set was designed from the chassis up to give you a thorough
understanding of circuitry and professional trouble-shooting
techniques. You build your own solid state volt ohmmeter, CMOS
digital frequency counter, and experimental electronics Discovery Lab,

14 kits with 25" diagonal color TV and
Quadraphonic Stereo...$1195 . ...,

The ultimate home training in Color TV/Audio servicing with 48
bite-size sessons, 10 reference texts, and 14 training kits . . .

including kits to bulld a 25" diagonal color TV, complete with conscle
cabinet; a 4-speaker Quadraphonic Center; a wide band, solid-state,
triggered sweep, service type 5 oscilloscope; digital integrated

circuit color TV pattern generator; a CMOS digital frequency counter,
and an electronics Discovery Lab, This gives vou both TV and Audio
training for hundreds of dollars less than the tuition cost of TV and
Audio combined from the next leading school.

This Master Course combines th with practice, using the "Power-
On"' stages for experimentation and learning. Building NRI's
eq]ullpment will give you the confidence and ability to service any
color TV or Audio unit on the market. And you'll have a magnificent
TV and quadraphonic system for vears of trouble-free performance.

Advanced Pro Color with 19" diagonal

Cﬁlﬂ' w'li!“'bs o low moaikly levmy

An advanced Color TV Servicing Course for experienced technicians,
18 lessons, 5 new ''Shop Manuals"”, and NRI 19 diagonal Color
TV receiver with cabinet.
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Fix-it-yourself Fiesta

Rival automakers who have got their
hands on the German version of
Ford's Fiesta, due in the U.S. in
April, are lavish in their praise of
the car from a service standpoint,
They say it could be the easiest,
cheapest car to service since the
Model T. That's a high recommenda-
tion considering the source of the
information.

Ford has done two things to the
car to make it a cinch to service,
First, it has a lot of do-it-yourself
features. Second, high-wear parts
requiring frequent service or re-
placement have been designed and/
or positioned to make them easily
accessible if a professional mechanic
has to do the job. This means less
labor time.

Rival manufacturers are now run-
ning evaluations on Fiesta. This is
standard practice when a new car
comes out. The competition buys a
copy and does a series of us-versus-
them comparisons—from an en-
gineering standpoint, durability,
service, price, the works, In the ser-
vice area, the companies do fime
studies on how long and what it
costs to repair or replace evervthing
on the car. It will be interesting to
see what the labor time allowances
are on Fiesta when the car goes on
gale in this country. If Ford has
really one-upped the industry, it
could foree competing carmakers to
do some extensive reworking of me-
chanical layouts,

Big engine or small?

Speaking of service, here's an angle
to give some thought if you plan to
buy a *77 car. Most 'T7s have smaller
engines than in the past, This trend
will continue for the next several
vears, Engines will become even
smaller. If you don't want the small
standard engine, you can still spe-
cial order an optional big engine on
most makes,

Trouble is the biggrer engines goh-
gle more gas. Okay, s0 you know all
that. But here's something wou
might not know., Small engines re-
quire more service than big engines.
The parts wear out faster on small
engines. So what you save in the
price of gas with a small engine
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eould be wiped out by higher repair
bills if you keep a car a minimum of
three years. Manufacturers of re-
placement parts are rubbing their
hands in glee over the switch to
smaller engines. This is not an en-
dorsement of big engines over small
engines. Carmakers and dealers like
to sell you the biggies because there's
more profit in them, It's a six-of-one,
half-dozen of something else to
think about in buying a new car.

New view on old cars

Detroit has never had any real in-
terest in what happens to a car after
it reaches a certain age and piles up
a certain number of miles, After two
to three wvears or 40,000 to 50,000
miles, Detroit figures you ought to
buy a new car. The factories don't
want to hear your problems with the
old car and they are interested in
vou only as a prospect for a new car,
That attitude iz changing. GM and
Ford are developing programs to do
research on what happens to a car
at 50,000 miles and what can be done
to keep it going. They would still
prefer to sell you a new car. But as
the price of cars go up, more people
hold on to their cars longer than
they used to. The manufacturers are
concerned about this trend. By help-
ing vou keep the old car going another
vear or two, the companies hope to
keep your loyalty when the time
comes to trade for a new car.

Lemon aid phone service
The National Highway Traffic Safety
Agency has been offering a free
phone service for several months to
tell people buyving used cars if the
car was involved in & recall to cor-
rect a defect and, if so, if the defect
was actually repaired. The phone
number is 800-424-9393 and vou have
to call between B:30 a.m. and 5 p.m.
There's some gquestion about how
long the service will continue. If
enough people call, the service will
be put on a permanent basis. That
decizion will be made just about the
time you receive this izsue of PM.
3o vou take your chances if you call.
The number may be in operation or
may have been disconnected. But the
call won't cost vou anvthing either
way.

NG
f _.".\1_\ b
GM tops '78 mileage goal
Laat December the government put
the auto companies on notice that
beginning in 1978 and continuing
through 1985 cars will have to aver-
ape a specific number of miles per
gallon of gas, The mpg poes up vear
by wear. The 'T8s are supposed to
average 18 mpg and the "85s are sup-
poged to take you 27.5 miles on a
gallon, If the companies don't meet
the objectives, they can be fined for
every car that falls below the target
figure,

The companies have been crabbing
that the government goals are im-
poasible, They say the only way they
can comply with the law is by shrink-
ing all cara to the size of Chevette
and Pinto,

1t now seems there may be another
way of skinning the cat, as GM haa
done with Olds Toronado. By using
a new spark timing system on Tor-
onadoe, GM has increased the fuel
efficiency of the car to a point where
the company can claim its "77 prod-
ucts average 18.4 miles to the gallon.
That's even better than the povern-
ment standard calls for next year, on
the "T8Bs, You can't get 18.4 to the
gallon with Toronado. You get 15,
at best. But if you average Toron-
ado's mileage in with GM's other
cars, the company can honestly claim
that on 2 fleet basis ils cars average
18.4 to a gallon of gas.

The government formula doesn't
require that all cars give X miles to
the gallon. Some cars can be above
X, some below, But on a sales-
weighted basis—when you add up
sales of all cars produced by a com-
pany—mileage has to average X. So
the trick is to improve the fuel econ-
omy of the gas-guzzlers at the bot-
tom. That's the approach GM is tak-
ing and it is a strategy the other
firms will have to follow to bring
their cars in line with the law. It's
that or rewrite the law.

How's that again?

Chrysler wanted to put together a
list of hints to help people shop for
used cars and asked its dealers to
pass along ideas, My favorite is sug-
gestion No. 3: Be prepared to pay

more for the car than you expect to
pay. * ko
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If your pulse quickens after dark, Charger is
your car. Charger has a look that was shaped for the
night. An excitement to match your mood when
you've left the day behind.

Close yourself in Charger, and the dark lights up.
You're hugged by high-back bucket seats. Before Cﬁnrﬂar Get one at you
you, a full array of controls for night cruising. A 77 ) BETLS
standard 318 V8 links to the TorqueFlite automatic e




ALL OUTDOORS

WITH BILL McKEOWN

Hunting season hint

Eating venison is no problem, but
not many deer hunters know how to
tan hides and then fashion clothes
from them. An excellent source we
have found is Mid-Western Sport
Togs, Berlin, Wis. 54923, Their cata-
log shows fringed and regular jack-
ets, shirts, vests, moceasing, gloves,
handbags and hats that can be cus-
tom-made from hides you supply.
Hides can be shipped to them raw
or tanned, or Mid-Western ecan han-
dle the tanning and dyving of salted
skins. Instructions tell how to pre-
pare and ship hides, and how to
figure needed square footage for
various garments. They also tailor
clothes from their own skins, or can
supply the leather necessary if your
hides are insufficient.

Savings are substantial. A deer-
skin jacket custom-made to your
measurements can cost $143 from
their stock, but it's only $36 if vou
supply the hides. Gloves at $10.75
are only $4.256 from your deerskin.
Tanning of deer, elk or antelope
costs 65 cents a square foot in cream
color; skina can be re-dyed to saddle
tan or dark brown,

Talking turkey

Fiang of that wilv and flaversome
bird, the wild turkey, can now help
support him and increase his habitat
by buxing the first annual wild tur-
key stamp for $3 from the National
Wild Turkey Federation, Box 467,
Edgefield, 3. C. 29824, Unlike the
Federal duck stamp, the new turkey
gtamp is not mandatory for hunting,
but is tax-deductible. Even if you
are only a stamp collector, this col-
ored rendition of the Florida Osceola
should be worthwhile; the original
duck stamp issued in 1934 is re-
ported to have gone up 60 times in
value,

Public preserves

This year's season doesn’'t have to
end, eapecially for scattergunners.
A new 1976-77 North American
Shooting Preserve Directory is in
print. Many preserves are open after
regular seasons have ended and some
now offer clay-target shooting and
fishing as well. The directory is free
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from the National Shooting Sports
Foundation, 1075 Post Rd., River-
side, Conn. 06878, send a stamped,
self-addressed envelope,

Paddle your own

The quiet old-time art of canceing
is becoming so popular that many
new craft are appearing, and books
and booklets telling where and how
to buy, rent and use them are being
published. The Coleman Co. has an-
nounced a light and durable model
which will be added to its camping
equipment line, and canoes in alumi-
num and plastic have recently been
introduced by other makers.

To get a start or try more ad-
vanced canoeing, The Canoer's Bible,
$2.50 from Doubleday, is an inex-
pengive guide. Advanced rafting,
canoeing and kavaking through real-
Iy rough water is well described and
illustrated in  Whitewater! bw
Strung, Curtis and Perry for $14.95
from Macmillan. For all instructions
vou'll meed to trip into the back

Mariner is a new name and shape for
outboard power. Engines range from
2 hp (above) through 3.5, 5, 8, 15,
20, 25, 28, 48 and B0 up to 85 hp.
Popular abroad for several years, the
line & bullt in Japan for Mariner Inter-
national, Fond du Lac, Wis. Like Mer-
cury, it's a Brunswick Corp. division.

country, try Davidson and BRugpe's
The Complete Wilderness Poddler,
$10, published by Alfred Knopf. It
tells you how plus why you would
want to, The feel and appeal of the
gport is here in a particularly well-
written volume that's a pleasure to
read and may deserve the rating of
definitive as well.

Gun notes

An estimated 7 million people have
graduated from  state-sponsored
hunter-education programs since the
first one was started hy the New
York State Conservation Dept. in
1949, Similar courses now in 49
states teach hunting ethics and tra-
dition, fundamentals of safe shoot-
ing, firearm and ammunition basics,
hunter responsibilities, game identi-
fication, first-aid and wilderness sur-
vival. The courses, voluntary in 29
states, are required in 23 before a
yvoungster can get a hunting licemse,
State wildlife agencies can usually
tell vou where classes are available,

Marlin Firearms Co, will again
aponsor & hunter safety contest in
cooperation with state programs.
Youngsters who complete courses by
the end of February 1977 will be
eligible, and awards will go to state
and national winners. Last vear's
conteast drew entries from 34 states,

Two recent guns of interest in-
clude the Mini-14, a sealed-down
Ruger version of the famous Ga-
rand-type rifle. The little compaet
autoloader fires a 223 cartridge and,
at $200 at Ruger dealers, has been
dubbed “the world's most expensive
plinker.” It will be available with
five, 10 and 20-shot box magazines.
Crosman Arms reports it is chang-
ing the caliber of its B8 replica air
pistol from .22 to .177 due to popular
demand. With single or double ac-
tion, the pistol with the weight and
feel of a larger gun carries six pel-
lets in its revolving cylinder. The
smaller caliber is said to offer in-
creased velocity and accuracy.

One last Bicentennial note: From
DBI Books, Northfield, I, a new
£7.95 bhook by James Serven, 200
Years of American Firearms, gives
a fine retrospective look at guns dat-

(Plgase turn lo page 16)
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It's got to be my cigarette. Salem

gives me great taste. And enough fresh
menthol to keep things interesting.
You'd enjoy smoking, too, if

Warning- The Surgeon General Has D



ALL OUTDOORS

ing from colonial days to the pres-
ent, with copious illustrations of each.

CBers take note

If vour next camping trip will cross
into Mexico or Canada and vou have
a citizens band radio in vour vehicle
{(you're missing a lot if you don't),
apply for special papers in advance.
The set might be taken away from
you or sealed if wou haven't. Be-
cause of the backlog of requests,
write at least two months in advance
to the Secretary of Communications,
Mexico City DF. For Canada, con-
tact the regional office of the Cana-
dian Department of Communications
for the province you will be visiting.
The AAA can give additional help.

RVs on the upswing

A look at any interstate indicates
the recent rapid growth of motor
campers, and Doug Toms, president
of the Recreational Vehicle Industry
Agsn., confirms it with a five-yvear
projection that shows amall mini-
motorhomes will probably be most
popular in 1980 with travel and
camping trailers a close second.
Pickup camper production will prob-
ably be slightly less by then and
fifth-wheel trailers stay about the
same. Recent recessions and gas
shortages, according to Toms, show
that outdoorsmen may cut back, but
won't give up leisure activities. The
high cost of living, he notes, has at-
tracted even more people to RVs,
camping and inexpensive outdoor fun.

For the most helpful public agency
to realize RVs are here to stav, this
department's award goes to the Ohio
Turnpike Commission. Itz rest and
toll stops along Interstates 76, B0
and 90 list places to camp, stops with
trailer and holding-tank facilities
right along the pike, trailering sug-
gestions, motel listings—nine aids
in all. Six of the 16 service plazas
even have overnight electrie and
water hookups, Information can be
picked up when you enter the Turn-
pike or by writing in advance to the
Ohio Turnpike Commission, Berea,
Ohio 44017, One state, at least, is
glad to see ua.

If vour RV is a trailer boat and
you are heading West or live there,
the aid that may help most is & new
book, Blackburn's Guide to Trailer
Boating in California. It also covers
nearby parts of Arizona and Nevada
and provides pictures and personal
notes on 500 ramps and launching
sites. It has phone numbers, fees,
and even tells if you can camp there
in or alongside your boat. For $9.25
postpaid (plus 60 cents tax if yvou're
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a regident) from Blackburn Associ-
ates, Box 8154, La Crescenta, Calif.
91214, the directory is an example of
what every state should have.

Outdoor aid

Some guides can be packed along,
some should be read beforehand, and
a few like The OQutduorsman's Emer-
geney  Manwal, from Winchester
Press, probably deserves both. This
one covers not only the classic sur-
vival problems but a'so what to do if
you're just a little lost, or you trip

and stub yvour toe. Hunting, fishing,
hoating, camping and RV problems
are all well covered. Weather, food,
water, fire, shelter and first-aid for
yourself and yvour dog are also han-
dled. Many reminders here are use-
ful for experienced outdoorasmen as
well as  beginners—Ilatest Coast
Guard figures show the average
pleasure boatman in a ecollision or
aground is between 26 and 50 and
has had over 500 hours of water ex-
perience. More learning won't hurt
any sportsman. * &

New for All Outdoors

Purified water anywhere is promise
of a new insulated jug with built-

in filter in cap. Puri-Jug, %40, is

by Water Pollution Control Systems.

Cease Fire is name of a new rifle
lock from Michaels of Oregon in
Portland. The $92.95 invention makes
safe any two-tang bolt-action gun.

Rapid fire with accuracy iz claim
for new Minuteman air rifle Mark |
25-shot automatic from Precise,

3 Chestnut St., Suffern, N.Y.

For finding fish at temperature

levels they like best, a $15 trolling
aid called Thermalfinder is available
from Aquaonics Industries,

Geftting new grip on a rod is aasy
with an add-on customizing pistol
grip fitting most bait-cast blanks.
Made by Berkley, Spirit Lake, lowa,




The Delco Freedom Battery
vs.conventional batteries.

The truth of the matter is — you
can't compare the Delco Freedom
Battery with a conventional battery.
Both will start your car, But beyond
that it's like comparing apples to
oranges.

Comparison Chart.

There is no comparison.

Up until now ordinary batteries
supplied you with power to start
your engine and run your acces-
sories. But you had to think about
your battery.

You had to remember to check
the fluid levels periodically, add
water when necessary. And some-
times you'd have to check the
charge with a hydrometer.

Now you've got Freedom.

The time and attention gap.

Lock, ma, no filler caps. Delco
sealed the top. So you never have to
add water — no more hydrometer
no more distilled water, no more
remembering.

You'll probably never have to
check it for the entire life of the
battery.

With Freedom you'll have a
powerful new way to go. In fact,
you'll be reminded each time
you start your car.

AC-DELCO DIVISION OF GENERAL MOTORS CORPORATION

"Starting kick,” “"wallop,” "crank-
ing power,” whatever you
want to call it — thats
what you buy a battery for. ©
And Freedom's got it. ;

The Lead-Calcium '
of Freedom’s power.

Thanks to the Lead-Calcium
Grid. This feature is the key to
Freedom’s technological advances.
It allows Delco to seal the top.

It packs the power. And makes
Freedom a whole new battery idea.

Here's how it works. A new
lead-calcium dalloy replaces the
lead-antimony found in conven-
tional batteries. Then Deleo formed
it in a tough corrosion-resistant
grid instead of the usual
cast grid.

That helps produce pure
cranking guts for tough start
situations.

If you want a powerful battery
you can forget, think of Freedom.




FHE DOESN'T MAKE IT BY 39,




CHANCES ARE HE NEVER WILL.

Like him, you're young. And you want
the good life.

But if you think you've got lots of time
toget around to it, you're only kidding yourself.

The longer you knock around in dead-
end jobs, the more you think that’s all you're
good for. You get used to being treated like a
nobody. And you're so busy trying to take care
of a wife and a kid and a mountain of bills, you
never think about the hole you're digging l}::r
yourself.

Then one morning you wake up and
realize you're over 35. Half your life is over and
you're still going nowhere. With no real skill.
No training. And nothing to look forward to
but 30 more years of a job you hate.

It doesn’t have to be this way. Millions of
men and women have made it early in life. Mil-
lions of men and women actually like their jobs,
because their work challenges them, they earn a
decent wage, and they feel they have a future.

These are trained men and women. And
you could be one, too. That’s where we come
in. We're ICS, International Correspondence
Schools. We specialize in training for skilled
careers. Like Electrician. Auto Mechanics. Air
Conditioning. Engineering. Accounting. TV
Repair and Servicing. Business Management.
Electronics. Drafting,

Ideal Way to Learn

It’s not all fun and games. You may have
to give up a few TV programs. Or a few nights
on the town. But you can do it all in your own
home. Without the hassle of a classroom. And
without missing a paycheck.

You get the texts and equipment it takes.

lessons, you can call us from anywhere in the
continental United States, tﬂll~z:;ve. using our
Dial-a-Question® service.

You could even earn a degree at home.
The ICS Center for Degree Stmﬁ;s is autho-
rized by the Pennsylvania Department of Edu-
cation to grant the Associate in Specialized
Business degree in Accounting and Business
Management, and the Associate in Specialized
Technology degree in Civil, Mechanical,
Chemical, and Electrical Engineering
Technology.

These degree programs are not mere
steppinfsmnes to higher education nor are they
primarily intended for transfer toward more
advanced degrees. They are practical, career-
oriented programs designed to help you reach
your objectives without further academic
training.

Of course, we're not guaranteeing you a
job—no school can do that. But we can give
you the practical training you need.

Since 1890, millions of men and women
around the world have turned to ICS. And
more than 70 of America’s largest 100 corpora-
tions (including Union Carbide, Bethlehem
Steel, 3M, International Paper) use ICS training
for their own employees.

Free Demonstration Lesson

No one can promise success, but if you
want more —more MONey, MOore 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 postpaid
card or coupon today. There’s no obligation.

You get all the ﬂersc-na]ized help you need. If

Remember, you've only got one life. Make the
you want to talk to an instructor about your

most of it.
International Correspondence Schools, Scranton, Pa. 18515

Please mail me the Free Career Booklet and Free Demonstration Lesson for the field 1 have checked be-
low. 1 understand I am under no obligation.

Vi

v Taken far career purpoes, 1C5 Program qualify for WA Benel.
Canadian revidents me Scramion, Pa. sddress for wervice from ICS Canadian, Lid. In Hawaii: 931 Universicy Awe., Honolulis, Hawaa %6814,
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BY BILL HARTFORD

IMPORTS AND MOTORSPORTS

Five-door wagonback

Here's the first of the '"7T7T models
from abroad—=Saab’s new version of
the 99 The Swedish automaker's
super-practical hatchback was intro-
duced in Europe earlier this year and
will be here soon. Regarding the
styling of the five-door, all I can say
ia, if you can live with the lines,
you'll love it. It's alwayvs been that
way with Saabs, and I puess it al-
wavs will be,

It takes a turn behind the wheel
to realize that this, as with the other
99 models with which it shares me-
chanicals, is indeed a car whose
beauty is in the driving. It's all put
together nicely and it's a lot quicker
than you'd imagine: The two-liter,
ohe Four is fuel-injected and needs
no catalvtie converter. Power's to
the front wheels, of ecourse—Saahb
has always done it that way (see PM
next month for a feature on front-
wheel drive and more on Sasab),

Five-cylinder Audi

First came the diesel Mercedes 300D
—five cylinders worth. Now Audi
haz a five-cylinder powerplant in a
gasoline version. The 2.2-liter, ohe
Five powers a new Audi 100—a re-
placement car for the 100 LS. The
new model, looking much like a
Mercedes, was just introduced in
Europe, and my guess is that we'll
see it here to replace the 100 LS by
mid-1977 as a 1978 model. More info
to come on this one.

Meanwhile, at Volkswagen of
America, here's what's new for '77:
Audi Fox gets new sheet metal and
will be more distinguishable from
the VW Dasher; Rabbit and Sciroceo
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get CIS fuel injection and many

more refinements; other models—
Beetle and Beetle convertible, Dash-
er and the bus—are little changed.
We'll have more on the "77s from
other makers as they're introduced,

Mopeds inroads

PM was already on press with our
August story on mopeds—Mopeds:
Fedol Home If You Run Out of Gas!
—when two more states opened up
their roads to motorized bicycles.
They are Florida and New York.
That brings the total to 20 states
{as we go to press!),

New York's rules are toughest:
You have to be at least 15 vears old,
take a rules-of-the-road test (unless
you're older and have a valid opera-
tor's license), pay a $5 registration
fee, wear a helmet and obey any re-
atrictions put on these “limited-use
vehicles” by the commissioner of
motor vehicles. Much red tape, vet
easier than registering a motorcycle.

Setting the pace

Amos Johnaon got his Pacer all sort-
ed out and set a new track record for
Internationsl Motor Sports Assn.

(IMSA) RS series cars. In winning
the 100-mile event at Talledega., he
averaged 9876 mph on the road
course, The Pacer's good aerodynam-
ics gave him an edge on second-place

finisher Gene Felton in a Gremlin—
also powered by AMC's 232-cu.-in.
Six. Lots of good racing in these
“bodied” cars: Three abreast into
the turns isn't as dangerous as il
would be in open-wheel racers!

Supercharger for big bikes

The sidekick on the Norton 750 be-
low is a supercharger that multiplies
stock horsepower by at least a factor
of two. It's available for Honda 750,
H-D Sportster and Superglide, Ka-
wasaki 900 and Norton 750 and 850,
For an information packet, write
Drouin Engineering, Box 124, Bissell
Station, South Windsor, Conn. 06074,
and include $1, or call them at (203)
028-3571 and they'll send it free.

High cost of auto insurance

Did you know that it's the people
who don't wear seatbelts—and I'm
sure vou know many friends and rel-
atives who don't—who are driving
up vour auto insurance rates? Rea-
sons for the increases (my annual
premium just doubled) are many
and complex, but a big factor is
medical payments—payments that
would be a lot less if severity and
frequency of injuries were mini-
mized—and that's effectively done by
wearing belts,

With my auto insurance renewal,
I got a pamphlet on What You Can
Do toe Help Keep Insurance Costa
Down. Top on the list from this ma-
jor insurance company was “always
use vour safety belts." The next
three recommendations were obey
the zpeed limit, lock your car and
report accidents or losses immedi-
ately. Most people observe these
three, but the first? 1 hope this
reaches those who value their pocket-
books, if not their livee—maybe my
rates won't go up next vear., * %%
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Infroducing a new symbd'l‘of driving excitement.
The 1977 Cougar XR7 unleashes 6 new running mates




; New Sedans
’ New Hardtops

edans. And




QUESTIONS ANSWERED

APPLIANCE CLINIC

BY PAUL MANN /

Some like it hot

The oven section of ouwr Kenmore
electric continuous-eleaning drop-in
range (450 series) doesn’'t seem to
get hot enough. My wife has fol-
lowed the advice given in the own-
er's guide, but still it takes an ex-
traordinarily long time for cooking.
Pleaze advize.—John Eden, Omaha.

The first step, John, i3 to check
the oven temperature with a mer-
cury thermometer to determine if
your suspicions are
valid. Place the ther-
mometer in the cen-
ter of the oven and
turn the thermostat
control knob to 375°.
Allow enough time
for the temperature
to stabilize. Then
read the thermom-
eter. If the tempera-
ture is between 365°
and 390°%, the cali-
bration is correct, \
and vou'll just have to have some
patience. However, if the tempera-
ture is, as vou suspect, below 365°,
recalibrate the thermostat,

To do this, disconnect the range
from current at the fuse or circuit
breaker box. Raise the main top and
remove the switch cover plate, which
is held by two serews. This permits
you to reach the thermostat's cali-
bration setscrew (see illustration).

Turning the screw 1) turn in a
counterclockwise rotation will raise
the temperature by about 25°. De-
termine that the proper calibration
adjustment has been made by turn-
ing on the electricity and setting
the thermostat at its maximum posi-
tion. See that the oven door is closed,
The thermostat must evele when the
maximum temperature is reached.
If it doesn't, turn off the electricity,
let oven cool and replace thermostat,

CALIBRATION
SET SCREW

A penny here, a penny there
If I disconneet my electric water
heater in the morning when I go lo
work and turn it on when I return,
how much money do you think I
would save?—William Carr, West
Palm Beach, Fla.

You can figure it out yourself, but
remember that caleculations are ap-
proximate. There are variables

28 POPULAR MECHAMICS

which preclude exact dollar amounts.
One, for example, is the fact that
although it's connected, a water
heater does not operate continuously.

First determine the appliance’s
wattage by consulting the specifica-
tion plate attached to the unit or by
looking in the operating manual
Convert watta to kilowatts by divid-
ing watts by 1000, Calculate the
amount of time the appliance will be
out of use each day in terms of hours
and fractions of hours. In other
words, 10 minutes would be .166
hour, 15 minutes would be .25 hour,
20 minutes, 338 hour, and so forth.

Now multiply kilowatts by the
number of hours and fractions to
obtain kilowatt hours, Once you have
that, apply kilowatt hours to the
kilowatt hour charge vou pay the
electric company. The result will be
your approximate daily saving, Now
multiply this by the days in the year
that the heater is likely to be off to
find your annual saving (allow for
weekends, vacations and other times
vou may be home).

Based on a national cost per kilo-
watt hour of 3 cents and an average
annual in-use time of 4811 kilowatt
hours, the Electric Energy Assn. es-
timates that the average annual cost
of operating &n electric water heat-
er is $145. Any amount you save is,
of course, to the good, but only you
can tell whether it's worthwhile

A reply from Maytag
We at Maytay agree with your coms=
ments concerning sleggish antomatie
washer agitation if the washer has
been installed in a nonheated area
(“Stiff tn the Joints,” Appliance
Clinie, July '76). Lubrication will
thicken as the temperature drops.
We would however, not normally
exrpeet lubrication to reach a point
where it would slow down the ayita-
tion speed until the temperature
dropped into the mid-40s or lower,
I would be surprised to see this con-
dition in the southern Florida area
where Mr. Batson resides.
Thickening of the power unit lu-
bricant can also be the result of
oridation of the [ubricant. This
could be due to moisture which
ecanses a breaking down of the oil.
If this is the case, the lubricant will

ol ]I'-I il

Wi Y

probably continue to thicken fo the
point where the lubricant will re-
quire replacement.

Although it iz frue that we wsed
the same lubricant for many years
with excellent results, we did change
lubrication in Janwary, 1975. This
new lubricant containg additives to
minimize oxidation and thickening
of the lubricant. We also made a
revigion in 1972 which added an “O"
ring seal between the coller of the
agitator shaft and the upper bush-
ing in the center assembly. I have
no iden as to the age of Balson's
washer, but feel that the new lubri-
cant along with the addition of the
O ring seal showld overcome the
problem of oxidation and thickening
of the transmission lubricant.—
J.C. Austad, Manager of Produet
Service, Maytag Co,

Those who own Maytag washers
which seem to have sluggish agita-
tion action will benefit from Mr.
Austad's remarks and also from the
article concerning Mr. Batson's prob-
lem which appeared in Appliance
Clinie (June, 'T6, page 22).

A penny saved . . .

I recently purchased o frost-free re-
frigerator for a summer coltage.
There is discussion as to whether
it's a good idea to unplug it when it's
nat bheing wsed for a few months,
Your adeice will be followed —Jack
Schmeling, Milwankee, Wis,

As long as you aren't keeping food
in the unit, I'd suggest that it be
unplugged, Other suggestions:

First, empty ice cube trayvs or
bins and disconnect an automatic ice
maker. Second, wash the refrigera-
tor and freezer compartments with
baking soda solution and dry them
with towels. Third, block open the
doors to allow ventilation and pre-
vent a buildup of odor. You can
place a so-called refrigerator deodor-
izer that contains charcoal granules
on a shelf to insure against odor.
It will last about a vear, % ok

It you have 8 guestion aboul any appliance,
send il fo Appliance Clinic, Popular Mechan-
ics, 224 West 57th St., New York, N. Y, 10019,
Sorry, bul lefters cannol be answered individ-
ually. Problems of wide interest will be dis-
cussed in this column.
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Outside: 912 inch narrower
profile. Scout just maneuvers
through those right spots,
while Blazer has to back up

Inside: 35% more payload capacity.
That's an extra 643 pounds’ worth of
i"i”_:“i“_:l". ]'FiiHHL'I'iHI.'I'H -|.1'“.L L';.II'I]pi‘I]H

equipment.

X

and go arcund.

QOutside: 35%
better approach
angle. Scout's
44° approach
angle at its lowest
point means a big
11° advantage
over Blazer.
You're far less

likel dig i
Outside: 3 foot 8 inch tighter uln:.; Eﬂt?'-: l:[: :gur
turning circle than Blazer. Scout has front end.

a short 33 foot 10 inch turning
diameter. A mighty big difference on

Scour the America others pass by. adead end trail,

I



The better the trainin
the better you'

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 field and use on the job. It will
help you acquire first-hand experience and skill — help
prepare you betler 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 sg. in. B&AW
TV, and solid-state stereo AM-FM multiplex receiver,
speakers. Color TV courses feature advanced NTS/
HEATH DIGITAL GR-2000 Color TV with silent varactor
diode tuning; digital read-out channel selection (with
optional digital clock), big 315 sg. in. screen

E lllustrated

74 sq. in.
Solid-5ta

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

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

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




and the equipment
b P equip
e equipped.
COMPARE OUR

Career Guides: KITS AND LESSONS.
. ey o COMPARE OUR
TUITION.

rHTEI HEATH
GR2000
Digital
Solid-State
Color TV y
315 sq, in.
Picture

"":_-FL

(Simulated TV Reception)

LOWER TUITION FOR YOU: We employ no salesmen, r I T I B B B BEE I
pay no commissions. You receive all home-study infor- NATIONAL TECHNICAL SCHOOLS Dept. 201116
mation by mail only. Make your own decision, your own I *PDW South Figueroa Slr. I&os Tngeles-sﬂﬂlif 03T

: H i I d FREE Color Cat d la L
comparisons. Send card today or write for illustrated NG OBLIGATION. N0 AL Skt NI L ol aapn
catalog in field of your choice, all details.

[ ] Electronics Division

| Mechanics Division
NO OBLIGATION. NO SALESMAN WILL CALL. I
APPROVED FOR VETERAN TRAINING I

] Home Appliances Division

L] Air Conditioning/Reirigeration/Healing Division
Get facts on new 2-year exlension,

NATIONALGEEDSCHOOLS fov——— o

NAME AGE

Pl fill in Zip Code lor 1 i
TECHNICAL-TRADE TRAINING SINCE 1905 I T TT N i L & BB - I
Resident and HUME“StUdy Schools [] Check if intarested OMNLY in ¢lassroom training in Los Angeles

4000 So. Figueroa St., Los Angeles, Calif. 90037 h I I I N N N N e ‘

NOVEMBER 1976 a1




Why

knock
yourself
out? Ay

~

: e §
Do it
faster,

Y/e
cheaper,

better . ..
with an

'6 " hand operated
HEAVY DUTY

STAPLE GUN

SHOOTS A STAPLE

WHEREVER YOU'D DRIVE A NAIL!

One squeeze . . . shools a
tight-holding, two pronged
staple wherever you'd drive
4 nail — into the hardest
woods, plywood, composi-
tion board, Mascnite, plas-
tic — even soft metals!

Your other hand is left
free to hold material in
place for a neater job
and to balance yoursell
when working on [ladder

. . whether you're put-
ting up ceiling tile, install-
ing insulation, repairing a
screen, upholstering a
chair — or any of 1001
other home fix.it projects. ”"'{

Arrow Staple Guns come in a variety
of models, priced from $8.50.

lal

ASK ABOUT ARROW STAPLE GUN SPECIALS
AT ALL THESE PARTICIPATING STORES:

s hee Hardwate * PRO Hardware Stores
= Mgway Stores = PAO Mart Homa Centars
& Aimerscan Hardwaré S1ares « Senbry Hardware Stores

& Carber Lumber * Sutherland Lumber

» B Lumbar & Trus Value Hardware Stores
& Groasman's s Waslorn Aulo Stores

= HW I Stores = Wickes Lumber

* K Marls * Waoolco

And ai all teading Hardware, Home Cenfer
& Discount Depariment Stores Everywhera,

az POPULAR MECHANICS

BY EUGENE A. SLOANE

THE BICYCLE SHOP

Eliminating looseness

When I reassembled my fromnt wheel
after taking it apart for cleaning
and regreasing, I noticed it was
looze. How do I adjust to take out
this looseness P —Evan Samett, Tap-
pan, N.Y.

Bike wheels have threaded axles
with adjustable cones. The cones
have a flat washer and a locknut be-
hind them. Yoo need two thin cone
wrenches, usually 13, 14, 15 or 16
mm. Make sure both ends of the
axles have about the same length of
shaft once vyou thread the cones,
washers and locknuts back on, Tight-
en the locknut on one side, holding
the cone with the other cone wrench.
Tighten the other cone with your
fingers until it starts to bind, then
hold it with one cone wrench and
tighten the locknut. Spin the axle
between thumb and forefinger to
check for tightness or roughness
and push the axle up and down to
check for looseness, If it's too tight,
hold cone with wrench, loosen lock-
nut with other wrench, turn cone
counterclockwise 1§ turn, tighten
locknut and recheck. Tighten cone
clockwize 14 turn if too loose. Re-
peat as necessary,

How not to get stuck

Here in Cilorado we have a problem
with flat tires. There's a two-spined
“goat's head” coctus-type sticker
thorn that's all over the place and
that causes frequent flat tires. Why
doean't the bieyele industry do zome-
thing about this problem?—Donald
H. Cranson, Greeley, Colo.,

It has. Any bicycle shop out your
way should be able to provide you
with aspecial thick “thornproof”
tubes for vour tires. The tubes are
heavy, though, but worth the extra
effort it takes to pedal with them in
terms of time otherwise wasted in
fixing flat tires. I would never cycle
in cactus country without them.

Gripping address
You showed a new Willioms hydran-
lie bicyele brake in the August, 1975
issue of PM. I have written to but
have not heard from this company.
Where are they locoated?—Daniel
Carver, New York.

Williams says they never received

your letter. Try again, to Williams
Hydraulic Brakes, 2432 Delta La.,
Elk Grove Village, 11l. 60007 How-
ever, these brakes are not available
on a replacement basis as yvet. Pro-
duction is committed to new bike
makers. You'll find these brakes on
new Sears bicveles soon, In about a
yvear they should be available to the
replacement market.

A warm head means warm feet
About Y4 of the blood flow goes to
the head, with a consequent great
radiation of heat from the head, To
conserve heat to help keep feet
warm, insulate the head. I'n other
words, if you're out in the cold, wear
a warm hat, I enjoy your eolumn a
yreat deal.—Michael MeNalley, M.D.,
Kirkwood, Mo

I agree. In winter I wear a Bell
motorcycle helmet, It's heavy, but
it’s warm and safe too. I ghould have
remembered about keeping the head
warm; any old camper knows the old
trick of wearing a wool Navy
“watch” cap to bed on cool nights.
You can be mighty uncomfortable,
even in a down-filled sleeping bag,
if your head gets cold. So for warm
feet, be a hot head. (In a recent is-
sue I told a reader from Montana
with cold feet there is nothing much
he can do when it pets —20°F. to
keep tootsies warm. A warm head
should help, though).

A square in bike circles?

I s a picture of a Japanese bicyele
with « square rear wheel (p. 137,
Oct, 'T4 PMJ., What effect will this
development have on the futwre of
bicyeling P—Willinmw  Buek, Wood-
bury, NJ.

I nominate this “development” as
the innovation least likely to sueceed
in the bike business, Every year
Honda has a contest to see which of
its employees can come up with the
zaniest transportation ideas, and
this was one of them It's clever, but
not practical. * & %

It you have any gquestions abou! bicycling
send them fo The Bicycle Shop, Popular Me-
chanics, 224 Wesl 57th Si, New York, N.Y.
190019, Serry, but lelters cannot be answered
individually, Problems of wide interest will be
gdiscusseq in this column.




COME
RIDE THE WIND,
THE FURYX.

There's a new car that moves as free as the wind. It's called the Fury, The new Plymouth Fury,

The Fury is excitement. As fresh and different as America today. Fury glides through curves
and up steep climbs. Like the wind

A new optional Electronic Lean Burn Engine* gives Fury an even greater will to run smooth and free
The Fury is roomy. Inside it's like the wide open spaces. The Fury is affordable, too. With a base
sticker price that makes it a breeze to own,

Come ride the wind. Ride the Fury.




Canadlan ( Iub deep
wnthln a hellish hole

ln the earth called

The names of Death Valley
are names born of despair;
Furnace Creek, Lostman

neral Mountains. One acrid,
brackish pool called Badwa
ter is actually 280 feet below
sea level — which is just
another way of saying as
close to Hell as a man on
earth can get.

And somewhere in this

dvaulaw |LJ|nh|t‘ of earthquake debris, lava flows,

sand dunes and salt flats —the hottest, driest hole in
the Western Hemisphere—is
hidden a case of the wettest
whisky in 87 lands: Canadian
Club. If you're up to the adven-
ture, you might try to find it.

A Sober Warning:

Please be warned before you set

Springs, Coffin Canyon, Fu-

D eath Valley -

Survival Hints
3 }3-» ‘ I #;u;_ ary of the Death Valley National

out, vou'll be trespass-
ing in a world apart. A
world where 120° in
1|'-|1.' “-hn,l’“lF' s COmmMmaon.
Where surface temp-
eratures of 190" can
melt the rubber ~.u|:-~.
of your shoes. And o .. vatier rest + hacl thewsan
vour bare hand touch-  of years to adapt 1o its desolate conditions

ing a simple metal tool can mean a painful 1|"IIFE| de-|.
gree burn, The fierce desert heat twists and warps |
reason. Even in this age of “air conditioned com-
fort” it remains capable of snuffing out the lives of |

the unwary.

Your Route to the Treasure: t
Head south out of Furnace Creek.
Past Badwater. Past Devil’s Golf] |
Course. Past Dante’s View. South
of Saratoga Springs, turn right on
the road just outside the bound- .



Monument, In less than a
mile, you'll find an old road
that leads straight up into the
hills, Soon yvou'll come to a
tork. To the left the old road
continues. To the right it be
comes a wash. Up that wash
iIs a shady spot where yvou
can rest hefore starting
final assault,

While wvou're
sitting there, vou'll
notice an ancient
rack through which
ea centuries ol
"' less erosion have

carved a natural

YOLIT 18 inches w

Your Final Reward:

relent.

hole, Proceed
paces up the wash from

ward the setting
Now take thirteen
more paces toward that
ball of fire that's been
trving o drive yvou out
of the Valley all day.

SN

You'll have to dig around a little to find
our Canadian Club. And in Death Val
lew that can mean a fifth of sweat an
hour. But that's why we hid a whole
case. Because by the time vou find it,
vau'll have a thirst for more than mere
adventure,

“The Best In The House' in 87 lands,

that rock, Then turn to-




CAPSULE REPORTS ON NEW AUTO PRODUCTS BY THE EDITORS

THE PM GARAGE

Sun for Saturday mechanics

If you've ever been lazy and taken
your car to a shop for a tune-up or
repair, you're certainly familiar
with the name Sun. It was probably
professional Sun equipment that
was used in the shop. Sun electronic
diagnostic and service equipment has
been used in garages and service
shops for the past 45 wyears. The
company's latest super rig is known
as the 2001 Diagnostic Computer

which is easily recognized by its big
cathode ray tubes which display tune-
up data.

On a more modest scale iz the new
line of Sun equipment for the Sat-
urday mechaniec. Shown above is the
Sun  Dwell/Tachometer which is
powered by the circuit being tested
and needs no batteries or battery
hookup. It does everything vou'd ex-
pect of a good dwell 'tach and the
price is $64.50,

Other gear in the line includes an
inductive timing light ($49.99),
vacuum gauge ($17.99), compres-
sion tester ($17.99) and remote
starter switch (37.99). All of the
equipment mentioned so far is avail-
able in a carrving case that sells for
$169.99,

Most intriguing, but not available
until next spring, is the combina-

tion timing light and dwell /tach
which is shown above. Suggested
retail will be around $60. Sun Elec-

tric Corp., Consumer Products Div.,

2011 E. Route 176, Crystal Lake,
Ill. 60014, —B.H.

36 POPULAR MECHANICS

Squeeze-action ratchet

One of the more frustrating situa-
tions in car repair is getting your
socket on a bolt head and then find-
ing that vou have little or no room
to loosen or tighten the part. Where
there's no room, Tite-Sgez is the
answer: Squeezing the handle pro-
duces the rotational movement of the
socket. The box socket rotates in one
way ; for reverse rotation you simply
turn over the wrench. You can get
enough torgque for most jobs with
this tool, sold in kit form for $19.95,

In the kit are 22 pieces: Sockets
are standard and metrie, serewdriv-
ers are slot and Phillips, and you
even get six Allen wrenches. Con-
sumer Tool Corp,, T300 Melrose St.,
Buena Park, Calif., 90620, —R.H.

Tire pressure at a glance

Continual readout of tire air pres-
sure in p.8.i.—that sounds like com-
puter lanpuage for a complex
pressure monitoring system, but
that's exactly what you get with
theze aimple Flata-cator caps. You
leave them on your tires and read
the extended slide. You can add air
without removing caps. Set of four,
$3.98; two for bikes, $2.50. Serendip-
ity Product Factors, Box 707, Sacra-
mento, Calif. 95803.—B.H.

Adds life and luster

From England comes a new rubber
and plastic preservative called Buffy.
The importer tells uz it has 36 dif-

ferent chemicals in three different
groups—one to preserve what it's
put on, one to preserve itself, and a
third to effect an electron exchange.

Buffy adds luster and prevents de-
terioration of
plastie, vinyl,
plexiglass, rub-
her, leather,
wood and paint-
ed metal, It
brings such
items as sta-
tion-wagon
wood grain back
to life, puts a
glow on and pre-
vents ozone
cracking of tires
and weather-
stripping.

Buffy is avail-
able in 6 and 12- .
ounce fingertip =
spray bottles at ©°
$2.29 and $3.89 | -
each or in quart and gallon sizes.
It's sold at auto stores, or order it
directly from the importer: MP
Chemicals, Box 8806, Stockton, Calif,
05208.—M.L.

Coolant recovery made simple

A coolant recovery aystem has many
advantages, and if your car doesn't
have one as original equipment, vou
can retrofit one easily. The kit shown
here, called Top Performer by its
distributor, is $§10. Performance
Products, Inc.,, Box 27407, Tempe,
Ariz. BH282. —B.H.




96’ OF ALL CHEVY
TRUCKS REGISTERED
IN THE LAST 10 YEARS
ARE STILL ON

Chevy has an impressive
record for buildi
t:yh:“k: ttl]::t lnat.'i'.ﬂe chart
s percentages
still in use in each of the
most recent model lwars
recorded. 96% of al
Chew trucks registered
during those model
vears were still in use on
.lul 1, 1975, as
by R. L. Polk & Co.

99.7% oven PERCENTAGE

99.9% 99.9% 99,9% NOT RECORDED

Chevy pickups are tough in
the right places. With two
steel walls in the Fleetside
tailgate, body sides, doors,
front fenders and hood. With
extensive rust and corrosion
protection that includes a
7-step process for cabs,
immersion in electrically

charged primer for pickup your Chevy dealer. And
box steel floor, sidewalls, while you're there, take a
front panel and tailgate. test-drive.

With brake systems that
are computer-matched to
the gross vehicle weight of
the truck you order.

For a lot more on what goes

into Chevy toughness, see BUILT TO STAY TOUGH




THE GRAB SHOT.
i

The Konica C35-EF gets the shots that used to get away.
Because it's the only 35mm camera with a built-in electronic
flash|

That means you just press a button, the flash pops up, and
it's ready for instant use. Mo matter where you are, how fast
the action, or how dark it is!

Just focus and shoot.

You're assured perfect available-light pictures each time
because the C35-EF automatically sets the correct exposure
foryou. Or, you can get perfect flash pictures because your
Konica C35-EF automatically sets the correct exposure as
you focus.

You always have a flash in a flash.

The C35-EF is just one example of Konica's line of auto-
matic 35mm cameras, including the world's most advanced
automatic and manual SLR, the Konica Autoreflex.

See your Konica dealer for a demonstration of the C35-EF
or any other of our fine Konica cameras. Or write for
“The Grab Shot Camera™ brochure, Lo A el
Konica Camera, Woodside, N.Y. 11377, Eﬂuﬂcer

KONICA C35-EF.

World's first 35mm with BUILT-IN ELECTRONIC FLASH.

“The lens alone is worth the price.”

POPULAR MECHANICS

PHOTO HINTS |

FROM READERS

Labels for slides and prints

Those small, adhesive-backed return-
address labels sold by many mail-
order companies for about $1 per
thousand are the perfect way of
identifying 35-mm slides sent out to
a lab for printing slides sold for one-
time publication, or slides just bor-
rowed by family or friends that vou
want back. They're also handy for
identifying prints made on RC pa-
pers, which are difficult to write on.

—Mark Fineman

Informative jug labels

How long has that developer been
gitting around? How much paper
have you run through that fixer?
Attach four photo-mounting corners
to your container and insert a file
card on which vou can write down
that information as a reminder,
When the eard is full, insert a new
one, The old-fashioned “lick 'em" type
of corners work better than the self-
stick ones,.—F. €. Walsh




Nearly 400 Great Kit Ideas!

If you haven't seen the new Heathkit Fall Catalog,

NEW

Sportscreen™ &-in-1 Elec-
tronic TV Game — Ping-
Pong, Squash, Hockey and
a Practice Game for your
Heathkit Solid-State TV,

NEW

Combination Digital Clock
and Indoor/Outdoor Ther-
mometer — time and tem-
perature by the numbers
— unigque temperature
alarm, too.

NEW

Deluxe AC Valtmeter —
great for audio service
and design.

there’s a lot you haven't seen.

Exciting new kits that are practical and (it
Fall 1976 furn tnht?und plus special sales and bargains! |

. <l
NEW! ruiises bores ! |
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|
HEATHKIT MAIL ORDER CATALOG 812
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Over 40 new kits added thls year.

Variaty is the spice of the kitbuilder's life. And this year Heath has more kils
than ever for you to choose. Kits for gifts and kits for yourself. Kits for grown-
ups and kits for kids. Kits for amateurs and kits for professionals. Easy to build
and efficient kits. Creative kits. High-value kits. Sophisticated and simple kits.
Kits for every interest. For TV watching and playing. For music listening and
music making. For learning and expearimenting. For homemaking and shop-
building. Kits for drivers and flyers. For boaters and fishers. To control model
planes and trains. To watch the time and weather. Kits for talking and listen-
ing. They're all in the Heathkit Fall catalog.

Send for your free copy today.

Heath Co , Depl, 17-23
llu:lm H:mlll ﬂ‘m

O S e S A S M A
HEATH I
Heath Company, Depl, 17-23 E |

Benton Harbor, MI 49022

I Please send the new Heathkit catalog. | am not on your mailing list.

I Mama. I
| |
I Address

| cuy Stale 2ip |

NEW

“Shirt Pocket Size" Port-
able Color TV Alignment
Benerator — take your
“service™ with you any-
where,

NEW

Portable Power Mega-
phone/Yelp Alarm — make
yourself heard over the
crowd.

- NEW

IM Distortion Analyzer —
true professional perform-
ance at a low kit price.

—— NEW

Total Harmenic Distortion
Analyzer — check those

fancy power amp specs.
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HINTS

FROM READERS

How to drill glass or china

entucky Club and Rentucky
Hlub Mixture. Two great Amencan
noking blends carefully and
atiently made from the choicest
baccos.
entucky Club. A mild, White
Burley blend that's flavor-diced
i cooler smoking.
And Kentucky Club Mixture. A
pleasingly aromatic blend of five
hoice tobaccos, slow-aged for a
ichly satisfying smoke.
Kentucky Club. And Kentucky
Club Mixture.
[he Thoroughbreds of pipe tobacco.

Drilling glass or china is easy if
done on & drill press. The drill is a
piece of brass tubing having an out-
side diameter equal to the size hole
to be drilled and a slot cut in one
wall with a hacksaw blade. Make the
slot about 14 in. deep. The tube is
not sharpened in any way ; the end is
simply cut square and then slotted
or notched.
The glass should be supported on
a perfectly flat piece of wood, or bet-
|ter on felt or rubber. A dam of
putty is formed around the place
where the hole is to be drilled to cre-
ate a well. The well iz filled with a
mixture of B0-grit silicone-carbide
abrasive grits combined with ma-
chine oil or turpentine. The drill
press is operated at its slowest speed
and the tube pressed gently against
the rlass. Raise it slightly at frequent
intervals during the drilling to per-
mit the compound to flow into the
groove aa the hole is cut. It's the
abrasive, not the tube, which does
| the actual cutting. A few minutes of
light pressure will produce a clean,
amooth hole.—Rick O'Shea

P e P L e T P

Carpet-scrap polisher

Like to install a towel bar? A kitchen
fixture? Spread a little Elmer's™ Heavy Grip
an both surfaces, let dry a minute—and
contact, The bond actually gets
stronger with time. For all kinds
of adhesives, vou know you can
trust Elmer’s.

Elmer's.When resuilts count.

A scrap piece of short-pile carpet
tacked to a wooden base and given
an application of household cleaning
powder makes a handy polishing pad
for the shop. The item to be shined
can be rubbed over the carpet sur-
face.—Walter E. Burton
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MARINE CALLS...

-
Light Emitting Diodes (LED) - - .rj
Light up when tunad frequency —=
8 scanned or broadeasting e
L e AM/FM Diai Scale Earphane
Tune vour favarite music dack
lar luning the 5 B e 7 For privala
Public Sarvice Band NS OF BDOFLS Program 'Igemllrr Tuning Contral EIErNG
- FinQErtp lwnmg achior =
e —— . i |Earphong
" e e tor AM/FM radso Gotinral]

=
-"_""_"—-——\-

MODEL
7-2485

Euussa's backgroung
noss wiilg Scanming.

l

Channel Tuning Knobs

llocated undermaath)
allows selection of faur Two-way Power
Flayson b D soe

frequencies o be
acanned Mo Ccrystals BattErngs (ot ncl |
10 Dy or AC house curreni

GE’'S TUNABLE SCANNING RADIO
Public Service VHF (hi) Band plus AM/FM

Listen in on the Searcher. All listen in on fire fighters responding MOBILE 1. This
the urgent, unrehearsed excitement  to alarms, police in action, harbor- 14 compact model gives
of the full Public Service VHF (hi) boat talk or other emergency you the same full
spectrum. And more. Because the  dispatches broadcast on PS-VHF Public Service VHF
Searcher is also a fine AM/FM (hi) in your area. You just pre-tune. {hi) spectrum as the
portable radio Once tuned, the Searcher's Searcher. We've

The Searcher is tunable. You scanning function sweeps four taken out the AM/FM
don't have to buy or change channels automatically and and made it smaller,
crystals for each public service continuously. (Until you decide for real hand-held
channel as with the conventional to retune to other channels.) The portability at a lower
scanner. Let's say you want to Searcher. This you've got to hear. MODEL 72085 price

ELECTRIC




"Ford-built. lt's a lot
that are good-built.

This is a starter drive that Ford built.
It comes on every Ford, Mercury and Lincoln
that Ford builds. Instead of 4 cams,
a Ford Motor Company starter drive
has 5 cams.

So, it should last
50% longer.
These are the
starter drives that

start the cars
that Ford built.

S (B



of things

This is a choke that comes
on the engines that Ford built.

The choke comes with a
tiny electric heater that turns

This is a solid state choke off faster after the
ignition that comeson  engine starts up.
the cars that Ford built. The faster the-choke turns off,
Solid state ignition ~ the less pollution there is.
means No more points... These are only some of
no more condensers. the things that

You get a stronger come on the cars € 2
spark for better starting.  that Ford built.
And your plugs last Ford-built:
longer...with the solid It's a lot of
state ignition that things that are
' comes on the cars good-built.
that Ford built. —u
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It's simple.Ford wants to be your car company.




PM’s guide
to cassette
tapes

How 32 major labels compare.
by Craig Stark

settes will give yvou the highest
elity? That's no surprise: New
tape types keep proliferating, and
manufacturers rarely adopt others'
developmenta without giving them
new names., And the tape that works
best on one machine may not work
best on another,

But underneath the labels, tapes
fall into basic groupings, The trick
is first to find out which tapes belong
to which group; second to learn
which group is best for your re-
corder; third to find cut which tape
in that group is best for you.

Tape oxides aren't necessarily
products of long research at each
tape company's lab: With the major
exception of 3M, most tapemakers
here and abroad buy their oxides by
catalog number from American
chemical companies.

But there are differences between
oxides and between the binders that
hold those oxides to the tape. Tape
makers do find their own, proprie-
tary answers there.

gnnfuued about which blank cas-
fi

Four types of oxide

Four types of oxide-—chromium di-
oxide, ferrie, cobalt-doped and ferri-
chrome-—account for all the tapes
now made,

Chromium diogide {Cr0s) was the
tape that changed the world's opin-

ion that cassettes could never be free
enough from hiss or summon enough
high-frequency response to be con-
gidered high fidelity. Cr0O2 had enough
treble energy available to overcome
those problems—and enough left
over to require changes in recorders
to avoid shrillness (and also to avoeid
distortion).

Those changea involved the addi-
tion of the now-familiar “bias” and
“equalization” switches to recorders,
For with the settings designed for
ferrvie (iron) oxide tapes, CrO: would
show the decreased sensitivity and
rising treble of the *“underbiased”
curve (see graph below) instead of
a flat response like the “correctly
biased"” curve. But a machine ad-
justed only for CrO: would sound
poor with ordinary tapes: Its re-
aponse would droop like that of the
Yoverbiased" curve,

Can't standardize

Why not just standardize on
chrome tape? For one thing, because
recorder owners might want to re-
use their older, ferric tapes. But also,
chrome does have slightly higher dis-
tortion and slightly less low-fre-
quency output than the hest of the
iron, and it originally cost much
more than iron oxide. There are
myths about CrO:, also: that it will
wear out yvour tape heads (ignore
that one); that it can't be evenly
dispersed on the tape (ignore that,
too) ; and that its characteristics
vary widely from bateh to bateh
{maybe—but all manufacturers as-
sure me theira are all preselected,
good batches. And they're as con-
sistent in my tests as the ferric ox-
ides are.)

Ferric oxide makers have re-
sponded to the challenge of Cr0-:
with better and better oxides which
match or surpass chrome’s high end
performance using ‘“normal” bias
and equalization. T put that word in

gquotes because there are actually
two ferric-oxide norms: the DIN
standard bias and equalization used
for American and European tapes,
and a slightly higher bias (about 5
percent) used for most Japanese
ones,

That's why some tape decks have
three bias settings: one for “ferric
low™ or “standard” (DIN) bias; one
for “ferric high" (Japanese) bias;
and one for chrome. When each tape
iz used with its proper bias, the
Japanese tapes average marginally
better performance than the DIN
oneze—about one or two dB better
high-frequency response, on the aver-
age for top-line tapes. When biases
are mismatched, both types suffer:
Japanese tapes turn slightly sharp,
with about one or two dB too much
treble and a bit higher distortion,
when used with DIN bias; DIN tapes
develop a droop of a couple of dB
or 8o in their high end when Japan-
ese bias is used.

Cobalt-doped ferric oxides have
also been tried, adding cobalt to the
iron to yield higher output (better
signal-to-noise ratio), leaa distortion,
and a significantly hotter high end.
The chart on page 48 shows how well
these tapes perform—but note that
they require the Japanese “high”
hias.

Ferrichrome iz a two-layver oxide
coating with a thick, ferric base to
match the tape to conventional bias
and equalization, plus a thin Cr0:
top coat to supply treble sparkle. The
trouble is that, on most machines,
these tapes show an anomalous dip
in their middle high-frequency re-
gponse {about 5 kHz), which other
testers have encountered, too.

More switch positions

This dip doesn’t show up on all re-
corders, but it's supgestive that its
existence is one reason that a num-

(Please lurn to page 48)

HOW BIAS AFFECTS FREQUENCY RESPONSE
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PM'S GUIDE TO CASSETTE TAPES

ber of decks now have extra equali-
zation switch positions marked for
“ferrichrome.” And it raises the
apectre of the need for four-position
bias and equalization switches (for
DIN ferrie, Japanese ferric, CrO:
and ferrichrome); and by the time
that comes true, nebody will be able
to keep straight which tape tyvpe goes
with which switch zettings. To coun-
ter this, the industry is hard at work
to devise a tape rating system which
will simplify these adjustments.
For a while now, many ferric tapes
have been able to match Cr(:'s high
end, achieving flat frequency re-
sponse throughout the audible spec-
trum=—but they've done it with the
aid of a bit more treble boost in play-
back, which also makes tape hiss
more audible. Very recently, how-

{Cenlinued from page 46)

ever, two new cobalt-treated ferric
oxides—TDK Super Avilyn and
Nakamichi SX—have cloged the
circle completely, with a third, Max-
ell UD-XI-IT due by the time you
read this. These new tapes—uwhich
use the ehrome switch position on
your tape deck—give an audible im-
provement in signal-to-hiss ratio,
but their distortion is not quite as
incredibly low as that of the beat
ferric-setting irom oxides.

Far down the pike, however, are a
whole new breed of magnetic ma-
terials—not oxides, but pure metallic
particles that can improve perform-
ance by 12 dB—if they can lick two
problems: This tape requires enough
bias to overheat today's tape heads;
and when exposed to air, it self-com-
busts., A hot tape, indeed. * k%

HOW 32 TAPES COMPARE

*Indicales sample-to-sample varialions of mor

2 i

s 53 g @ £ 8 wai

£ g 82 E T E = FET

S HsZ Esc Eys Ed,
Standard (DIN) E‘ g g .3,. = .g.- S =X ,g.- T
Bias and Equalization e S600 =065 =36 =zw 2
DIN standard blank cassette B +0.0 +4.9 —63 56.6
Ampes 20/204 A +0.6 +5.0 —58 56.3
Ampex 370 Low Noise/High Output D —1.7 +05 —108 g1.1
BASF Studio Series B —05" 441 7.8 B6.4
BASF Performance Series I 08" +21° 74 53.57
Capitol, The Music Tape c +243 +6.9 —B.1 58.5
Capitol 1 D —05° 4177 =130 52.5°
Mazxell LN ¥ —049 +1.2 —B.1 52.4
Memorex MRX2 A +1.0 +4.4 —81 56.1
Scotch Classic (ferrichrome) 1 +1.0 +3.3 —59 55.7
Scolch Master A +1.0 +3.6 —3.3 553
Scotch Low Moise/High Density D +0.6° +3.4 -9.2 55.2
Scotch Highlander D 1.0 +1.8 —8.9 535
TDK SD c +1.0 +4.7 —B.6 56.0
TOK D c +0.7 +3.7 —7.2 54.2
High (Japanese)
Bias and Equalization
Fuji FX A +0.86 +4.8° - 3.8 54.9°
Fuji FL c -1.1 +1.4 --B.8 52.6
taxell LD A —05 +2.7 —5.4 52.8
Maxell UD-XL A +1.8 +6.7 4.7 57.8
Makamichi EX A —0B +29 —5.0 53.1
Makamichi SX Fi +1.8 +66 —4.4 574
Sony FaCR (ferrichrome} ¥ . L +2.9% —3.1 54.7"
Sony UHF C +0.3 + 4.6 .4 56.0
Sony Low Noise D -1.4 +1.5 —9.2 532
TDK Audua A —0.4 +2.1 —3.9 51.7
Chromium Dioxide
Bias and Equalization
BASF Chromium Dioxide B —0.8 +0.8 Py | 56.0
Capitol Music Tape CrQ. A +08 +3.3 —8.4 574
Fuji FG A —0.4 +1.6 -7.0" 562
Memorex Chromium Dioxide A -16 0.6 ) 83.7
Scotch Chrome B —0.3 +1.8 ~7.4" 58.6
Sony CRO At —05 +1.6 —4.9 56.9
Nakamichi SX (ferric) B +2.5 +5.1 —-58 59.5
TDK SA (ferric) ] +23 +5.2 —5.4 50.7

taxi), $Gradually rising treble responsa above 5 kHz, reaching + 3.9 dB ai 19 kHz.

than =05 dB. +Dip in midrange response [see

Interpreting the tests

| tested several samples of each of
32 “major name" C-60 cassettes on a
Makamichi 1000 deck. Tha results
are |n the table (pelow, left), but
hera's how to interpret them:

1. Frequency response: Except as
noted, machine-run frequency re-
sponse curves fell into four families,

A 405, =10 dB, 100--20 kHz

B 405, —25 dB, 100—-20 kHz

C +0.5, —4.0 dB, 100—20 kHz

D +=1.0, 100—-2 kHz; —5 to —10

dB at 15 kHz

Below 100 kHz, all the tapes per-
formed essentially allke. |'ve speci-
fied frequency response by group
pacause differeances within each
group would be inaudible, In fact dif-
ferences between Group A  and
Group B could only be measured
on axtremely high-quality equipment;
and while the high-frequency losses
in Group C might be audible in a
direct comparison with Group A or
B tapes, few listeners would notice
them under less severe conditions,

2. Qutput: This shows the output of
gach tape in decibels relative o the
output of a DIN standard blank cas-
sette, whan each was recorded with
an identical 400-Hz. tone at "0 VU
level. All else being egqual, the higher
the output, the better. Fraction-ol-a-
dB differences aren't too important.

3. Maximum output level: This is
the maximum mid-frequency output
available from each tape befora its
harmonic distortion level sxceeds 3
percent. This is the “signal” part of
the lape's signal-to-noise ratio. Again,
the higher the better.

‘"‘Headroom''—the safety allowance
for peaks between the normal O
VU maximum recording level and
the onset of serious distortion—
equals the difference between col-
umns 2 and 3; so the bigger this dil-
ference, the better, too.

4., Maximum 10-kHz outpui: Feed a
tape a stronger signal and you gel
a stronger output—up to a point
where the tape “saturates.’” Beyond
that, at low frequencies, output stays
the same no matter how much signal !
you pour in. At high frequency, add-
ing signal actually decreases output.

Mo tape can produce a full O
VU" sutput at 10 kHz, but the closer
a tape comes to zero, the more re-
gistant to high-frequency saturation
it is. 5o the smaller the negative
number {and the closer to zero), the
better. Usually, this properly is rep-
resented by a series of frequency
response curves taken at increasing
levels; my approach gives a unigue
figure of merit for each tapa.

5. Weighted signal-to-noise ratio:
This Is the difference, in dB, between
each tape’'s O VU signal output (col-
umn 2) and the minimum noise pro-
duced by the recorder's bias cur-
rent, This measurement was made
through an NAB “weighting'' filter
to approximate the ear's sensitivity
to background noise. C.S.
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Jeep Pickup

puts down the facts...
(and the competition)

Greater
payload capacity

Short hood
for better

-'L

Wide selection
of engines

Long wheelbase

Longer bed from for a smoother ride on road

cab to tailgate

Lower silhouette
for better maneuvering
in the rough

Shorter front overhang
for better up and down

hill performance
Higher sidewalls vhp

on cargo box

=

Dodge W-100 Jeep J-10 Honcho

Extra heavy-duty frame f'/
Higher ground Low entry
Lower tailgate clearance height

loading height

%ot 5-leaf steel springs
'ee front and back
Only Pickup to offer Quadra-Trac?
Jeep's exclusive automatic 4-wheel drive
we wrote the book S oo Kl by ieny
on 4-Wheel dr've Jeep Corporation, a subsidiary of American Motors Corporation

Chevrolet K10

to be the best system available



SOLUTIONS FOR MECHANICAL HEADACHES

CAR CLINIC

BY MORT SCHULTZ|

Orchestrated gauges

I have the darndest problem with the
ingtraments in my 1966 Ford, Fuel,
temperature and oil pressure gauges
play Simon Says. What one does,
they all do. At first all gave an ex-
eessively high reading. Now, all give
an ercessively low reading. None of
the readings are normal, For example,
the fuel gauge shows three-quarters
full when the fuel tank iz filled.
What's my problem ?—John Siweeney,
Middlesex, N.J.

There's a small “black box" called
the constant voltage regulator which
controls all instruments. It has ap-
parently gone blocey, On a Ford,
this part iz beneath the dash just
to the left of the headlight high-
beam indicator when you sit behind
the wheel. In a Mercury, it's beneath
the dash near the ignition switch.

You will notice that two leads are
connected to the part. Disconnect
the leads, remove the part and take
it to the parts department of a Ford
or Mercury dealer, The man will give
you a new one, which you should
re-attach beneath the dash, Hook up
leads, which cannot be accidentally
reversed, because one is male and
the other is female.

Tumbiling a stumbling engine

The 1970 Dodge Charger with 383-
eit-in. engine | purchosed vecently
eorildr't charge its way through the
front four of a Pop Warner football
tenm. It stumbles so badly that we've
wicknamed the car Tanglefout. Tiwo
ertensive fune-ups harve resulted in
bigr bills with no results. A buddy says
you have all the answers. Prove it.
—Ralph Maemillan, Atlanta, Ga.

Maybe not all the answers, Ralph,
but if your engine is equipped with
a Carter two-barrel carburetor, I
probably have the answer you need.
From 1968 to 1971, the top of this
carburetor was made of zine, which
warps rather easily, A warped air
horn or fuel bowl cover produces an
air leak between the fuel bow! and
venturi section that reduces pressure
in the bowl, resulting in delivery to
the engine of a fuel mixture which
is too lean.

You can check for warpage by re-
moving the air horn and laying a
straightedge across the air horn's
lower surface. Hold the straightedge
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parallel to the choke shaft and in
line with the air-cleaner stud. If you
can insert a ,011-inch or thicker feel-
er gauge between the straightedge
and air horn, warpage is too much.
What should you do about it?
Well, you can get a new carburetor,
which is now made of aluminum. Or
install a repair kit, which you can or-
der using Carter service kit No.
180-220 or Chrysler No. 3579031,

Hot lips

I took my 1975 Chevrolet Monza to
a specialty garage yesterday to have
the front end aligned. The manager
told me that he couldn't do the job,
becawse my ecar has  alwminwm
wheels, and I should take it to a
Chervy dealer. Is this an indicalion
af sonething strange about this car
which I wasn't told wihen I bought it
and which now is going tu cost me
more than the wswal 2812 or 315 for
alignment  service?—Fran Shaw,
Modesto, Calif.

No. All the incident indicates is
that this particular garage doesn't
have the equipment necessary for
handling your aluminum wheel as-

Hosin’ the
nose in

Because of limited
angine compartment
space in today's car,

changing sparkplugs can

be a very difficult job. In
s0ME cars, screwing plugs
in and out of holes is
practically impossible
when manifolds are hot.
A length of hose can
make life, if not simple
again, at least a bit easier.
Once you've loosened a
plug with a sockat and
extension, manauver the
hose on the insulator and turn the
plug out. When installing the plug.
seat the hose on the insulator and
aim the nose to the port, Be careful
not to cross threads as you screw
the plug into the port. Now, pull off
hose, attach socket and tighten,

\ f_;' L
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semblies, The aluminum wheels on
your Monza don't have the conven-
tional lip configuration needed for
attaching some makes of alignment
and balancing fixtures, What the
shop eould have done is remove the
aluminum wheels (and tires) and
replace them with a set of regular
Monza or Vega steel wheels (and
tires) just for doing the alignment.

If wheel weights ever have to be
added to balance those wheels, keep
in mind Chevrolet has issued special
weights which will clip on the inner
and outer rim lips.

The law, doodads and all that

Would you please comment on ads
I've gseen concerning componenta that
elaine to inerecse fuel economy by
fantastic amounts when added to an
engine. Are they really as good as
the ads say they are? Also, I thought
that installing any pavrt not origi-
nally put on the engine by the man-
wfactnrer was against the law,
hecawse it might affect emission con-
trol  standards.—FElliott Norman,
Jacksonville, Fla.

All T can tell you about add-on
gadgets is what reliable sources have
told me. According to Virginia H.
Knauer, the President's assistant
for consumer affairs, the Depart-
ment of Transportation has teated
more than 150 retrofit devices for
which inecreased gas mileage claims
(some by as much ss 40 percent)
have been made.

“The results to date have been
negative," Ms. Knauer states,

In other words, they don't do what
the manufacturers ssay they do.

In a report to Congress, the Trans-
portation Department states that
“in general, simple retrofit devices
do not offer significant fuel economy
improvement possibilities for most
of the U.5. automobile fleet, particu-
larly for late model cars.”

Concerning the question of who is
liable under federal law, it breaks
down inte two groups: (1) new-car
dealers and (2) everyone else, Fed-
eral law prohibits new-car dealers
from altering or tampering with
emission control systems on any car,
from installing “special” exhaust
and induction systems, and from re-
moving or disconnecting emission

(Please turn fo page 52}




©BAWTCa.

Treat yourself
to light menthol Belair:

b
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Nowk the time forthe
- light menthol crgargtte_ o

o TS atch E'_r bﬂkq A
> Yousiefor freg BEW cuupnns
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.

156 mg. “tar," 1.1 mg. nicotine, av. per cigarette, FTC Report Apr. 76
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control devices. A dealer can't even
install a 1974 engine in a 1975 car,
because the 'TH car isn't certified for
a4 "T4 engine. Furthermore, he can't
change engine settings from pub-
lished specifications.

If caught doing any of these
thingz (and some dealers have been
caught), he can be fined up to $10,-
000 for each vicolation,

There are no federal regulations
governing the actions of private par-
ties, independent garages and gas-
oline stations. Those in this group
may do whatever they wish with an
engine and its emission controls
without violating federal law.

However, some states have strict
laws that prohibit tampering with or

removing emission control eguip-
ment.
Drained of strength

The battery in my 19745 Pontiae Cat-
alina r'rf.lm:'.k' to stay charged al-
thowgh a specific gravity ftest
following recharge indicates the baf-
tery is full of pep. A day or so after
its being recharged, I'm stuck again
with o dead box. Showld [ replace
this battery, which is only two years

old, with a new one?—Irwin Seidler,
Philadelphia, Pa.

[ should say not, There is appar-
ently a drain on the batterv which
is drawing off its charge. You can
confirm thizs by performing a cur-
rent draw test with a simple 12-volt
test light. Make sure all accessories
and the ignition are turned off, and
that the car’s doors are closed so
the interior lights are out.

Dizconnect the positive cable from
the battery and connect one end of
the test light to the cable terminal.
Connect the other end of the test
light to the positive battery post. If
you have a probe-type test light,
probe the positive battery post in-
atead.

Have someone open one of the
car's doors so you can confirm that
the test light is working properly.
The light should glow. Now, close the
door. If the test light continues to
rlow, something is draining current
from the battery

Common ecauses of battery current
drain are found in the trunk and in
the glovebox with lights. A defective
or incorrectly adjusted switch may
be allowing one of those bulbs to
glow with the lid closed. To check
out this possibility, open the lids and
simply touch each bulb. If either

bulb feels warm, vou've found the
drainer of battery current. Another
common csause of battery drainage
is a stoplight switch that's hanging
up, permitting stoplights to glow at
all times. You should check this, too.

Yellow, but still Valiant

The Plymouth dealer where I bought
my 18768 Valiant saps il is wnoraael
for the brake fluid to be yellow. |
don’t helieve it, and 've ingisted that
he flush the brake system and install
fresh fluid. He saps he'll do it, brt
'l have to pay for the service, I'in
ready to erxplode, but I need pour
backing. Do I get it P—Morris Emes,
Fort Worth, Tex.

Sorry, can't do it, Morris, because
your dealer is right. You took de-
livery of an early production model,
which was one of those that during
the first 60 days of "T6 production
had dved brake master evlinder sec-
ondary springs installed, The springs
were coated with vellow coloring so
they could be easily identified and
installed without mistake in '76 mod-
el master cvlinders.

Brake fluid in the master cvlinder
dissolves this dyve, which causes the
fluid to assume a vellow, cloudy col-
or. I assure you, because Chrysler

{Please turn io page 54)

Pack Jamaica in a 2'cube.

Slide Cube™ Cartridges are the efficient,
spac saving way to store the slides of your
fz u,nnu_ subjects. 40 slides fit in one 2-inch

can store 640 slides in the same

: conventional round trays will store 80.
And at one-third the cost!
Slide Cube™ Projectors offer you features

like remote control,

zoom lenses, convenient

storage lids, and more.

See your fit"i'l“]' soon and take ad
Howell *

the Bell &

antage of

Switch 'n Swap” offer. We'll

all your bulky ru.rund trays for compact
de Cube Cartridges, when you buy your
Slide Cube Projector. So get packing.

| BHMC |

HOWELL




A CHAIN SAWIS ONLY
ASGOODASITS CHAIN

If your chain saw is not
cutting like it should, more
often than not the problem is
the chain.

Of all the things that can
go wrong with a chain saw
and affect its cutting ability,
the actual cutting chain is
probably the most important.
And probably the most
neglected.

A chain that’s been mis-
used, a poor quality chain or
a chain that's not adjusted
the way it should be, can turn
your chain saw from a
useful, handy tool into a real
pain in the neck.

WE'VE BEEN MAKING SAW
CHAINS FOR 20 YEARS.

You may well have one of the
best chain saws on the
market. But remember, it's
the chain that does the
cutting. If it's not up to
scratch, then you're turning
easy work into hard work.

If that pile of firewood that
should be taking half an
hour to cut, is taking half the
day, then in all likelihood the
problem is the chain.

Over just a relatively short
time your chain can lose 50%
of its cutting ability. Then it's
time for a new chain.

- We make saw chain for just

YOU CAN'T BUY A

BETTER CHAIN.

Every Sabre saw chain is of
the highest possible quality,
thanks to our obsession with
quality control. Each step in
a chain’s construction is
handled with the ultimate
prolessional care.

Another thing that makes
our chains so good is the
super-tough nickel alloy we
coat our cutting edges with.
The end result is a longer-
lasting chain with a sharper
cutting edge.

IF YOU'VE GOT
A CHAIN SAW,
WE'VE GOT THE CHAIN.

about every kind of chain
saw on the market. On the

Sabre Chain Saw Accessory |

Center you'll find an easy-

to-use selector guide, thattells

you quickly and easily the
size and type of chain your
particular chain saw needs.

You'll also find all kinds of

chain saw accessories-like

sharpening tools, repair kits,
2-cycle engine oil, lubricants,
wedges, spark plugs. You
name it. It's probably there.
You'll also flind a handy little
book we called "How to Keep
Your Chain Saw Working
Like It Should”. It's full of
ideas, information and
projects. And, best of all,

it's free.

Get this great book, full of
information, ideas and
projects. Free wherever you
find the Sabre Chain Saw
Accessory Center.

Or write Sabre Saw Chain

Inc., PO. Box 272, LaSalle
Station, Niagara Falls,
N.Y. 14304.

A 3 /7. MAKES YOUR CHAIN SAW WORK LIKE IT SHOULD.
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Corp. has assured me, that this dye
and the color change will in no way
affect the brake fluid or hamper
braking. Go with confidence,

Unleashing a Bobcat

My 1976 Mercury Bobeat is a great
get of wheels, exeept in wet weather,
Then it acts like a pussyeat, refusing
to start. The dealer has tried, but
failed. Can you help?—Arthur Pick,
Knoxville, Tenn.

This no-start, wet-weather condi-
tion is caused when high-voltage
leaks to ground at the coil-to-distrib-
utor boots because of exceszive mois-
ture mixing with contamination such
as salt and dirt.

The solution is to wipe off all
moisture and dirt that has accumu-
lated on exposed surfaces of the
distributor cap and coil tower with-
out disturbing or removing any
wires except those that are obvious-
ly damaged. Now see what happens.

If the no-start condition prevails,
remove the high-tension wire from
between the coil and distributor, and
wipe the coil tower and center tower
of the distributor cap clean. Apply
a thin coating of Dow 111 or Gen-

eral Electric G-661 silicone grease to
the outer surfaces of the coil tower
and distributor cap center tower.
Reseat high-tension wire securely.

Now if the engine won't start easi-
Iv, replace the high-tension wire
with a new one.

SERVICE TIPS

B 1975 and 1976 American Motors cars
that are hesitating, stalling or stumbling
should have the in-tank fuel filter (part
Mo. 3163874) replaced. For signs of a
plugged filter, look for hesitation and
stumble to be progressively worse and
accur more often as the fuel level gets
lower and lower (while you are driving
at highway speed or accelerating): also
suspect the filter iIf you can’t restart a
stalled engine in three to six minutes.

B Chrysier Corp. advises that heavy
sparkplug fouling, especially plugs MNos.
1 and B, during cold weather with its 1975
and 1976 225-cu.-in. engine can be
remedied by installing a new choke pack-
age (part No. C-4049218) and revising car-
buretor settings. Dealers ara authorized
to do work in service bulletin 08-05-T6.

B It your 1975-T6 Granada, Maverick,
Monarch or Comet spits at you when you
fill the tank or has to be filled very slowly,
you can have the fuel filler pipe replaced
with a new one as spelled out in article
Mo. 1355, service bulletin 104, * & &

FROM
DISTRIBUTOR

FROM
IGMNITION
SWITCH

Coil capers

One commonly
ignored reason
for hard starting
and for sudden
stalls on the
highway is a
loose primary
wire connection,
Make surae the
wire at tha coil
from the ignition switch is tight.

Make sure the wire on the distribu-
tor side of the coil is tight.

Trace the wire on the distributor
side of the coil to the distributor
itsalf and make sure the connection
i= tight at the distributor.

And a fourth tip. Check the insula-
tion covering the coil-to-distributor
wire. If worn or cracked, replace wire,

New Aftate for Athlete’s Foot

is betier, much better...
it's The Killer.

Aftate contains a special medication proven
more effective in killing Athlete's Foot fungus
than the medication in the best-selling brand.

To the millions of Athlete’s Foot sufferers looking for
relief from burning, cracking and itching, we introduce
Aftate. Aftate kills all major types of Athlete’s Foot

fungus and helps prevent reinfectior

4 effective treatment forms.
Spray liquid and gel (red label):

most stubborn cases
Spray and sprinkle
powders (blue label}; use
for daily foot care and to
help prevent reinfection

Aftate

Better,
much Leﬂur
it's The Killer.
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b good reasons (=) why

should be a Kenmore.

Lots of space.
Sears Best Kenmore

Freezer gives you
18.5 cubic feet of space,
the extra room yvou've
been wanting, Shop less
often. Spend lots less time
in supermarket lines.

Porcelain-on-steel
interior.
Durable, easy-to-

clean, highly resistant to
rust and stains,

Even this door has

more convenient

storage,
Sears exclusive Space-
master door design gives
vou 4 different kinds of
extra storage space: 1) a
sliding package dispenser:
2) removable Handi-Bin
for odd-shaped packages,
leftovers: 3) adjustable
uice-can shelves; 4) ad-
justable package-shelves,
'here's no wasted space.

Power-Miser
Switch helps save
electricity.
['urn the switch to dry
vhen room humidity is
ow, This door seals tight
vith a magnetic gasket.
‘old air is sealed in; hot
r is sealed out; operating
usts are kept down,

Kenmore. Solid as

ur new freezer

Absolutely no de-
frosting — ever,
Sears Best Kenmore

15 completely frostless. No
messy cleanups. No need
to protect food while de-
frosting. There 15 no frost
buildup on packages in-
side, so the packages don't
stick together, Even the
labels stay easy Lo read,

Glide-out bottom
bhasket.
Holds bulky puck

ages, Makes even the
packages wiay in the back
easy to get at without
groping or fumhbling,

The Super Reason:
Kenmore means
Sears service,

Just call the nearest store
We'll be there as{ast aswe
can. We usually finish the
ok on our very first visit
5‘ I:rl||ll |;:|I'::!‘1 !"‘:\-I';II"'C "|'i1|l|1'.
l|1-p:-n||.l|'-|||l_'.. and con
vendent credit plans, Only
il =i, Hrll'hurl\,
and Co

Thie six good reasons
pply to Model Mo 2757
Also avaidlable th

fhe catalog Mo, 2657
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‘0PT0 XR-700°

with the Exclusive...Built-In"
SOLID-STATE VOLTAGE REGULATOR
3 The "XR-T00" is a NEW, redesigned,

EASIER TO INSTALL version of the
Alfigon *"Opto-Electric™, with the New

; addition of the Voltage Regulatar,
3 making it the MOST RELIABLE and Fool-
W pitisgn repiaced the mechanical Proal Ignition System ever invented.

Breaker-Poinis and Condenses with
2 "Highly Accarate ” Dptical Con-
frol, A Beam ol Lighl, passing
Ehr h 3 specially designed
"nm:m" pm.-ln:f m.j‘m  Heawy-Duly “POWER =ty #F XR-T00"...Designed for those who wanl the BEST
MODULE" thal BOTH “Charges and Fires " he Igaition Cail, L0 jn Perlormance, Gas Mileage, Quicker Starting,

wils the “FASTEST" High Veltage RISE TIME, producing the ]
MAXIMUM ~HIGHEST ENERGY- SPARK available. Eliminate fraquent Tune-Ups and Malntenance Costs.
FACTORY-BACKED

# Since thare s NO Machanical Frichon_theraare 80 Paststo
10-YEAR WARRANTY.
BEE el Bl

ever WEAR or need replacing . anhd ONCE praperty Timed, it
o Bprarene! i MY Dieeers

shnigkd NEVER need any Maintenance' DWELL never needs FREE o
adjustmen, & is PRE-SET 1o supply the OPTIMUM Perfar- * ORDER WITH CONFIDENCE. ..
RAemember, even il you PAY

mance a1 BOTH High and Low Speeds.  The APM Capabdsy
ol the “XA-T00" i Faciony Tested to 15,000 APV Thees Times 28 misch, 10U
# The "High-Energy”’ SPARK INTENSITY and DURATION. .. nat | .
permits e Positve FIAING o Spark- Plugs, even e he gystem il i
MOST ADVERSE conditions, results ia mare /
hos “E # SAVE! ORDER FACTORY DIRECT.
Send Check or M.O., Car Make, Year, Mo. Cyl, (4, 6, or 8-Cyl.)

COMBUSTION and Ellminates ““Enging Misfire”, hence
fewer azhaust Emissions, IMPROVED Fuel Mileage, a

#* You may use your MASTER CHARGE or BANKAMERICARD.
Send us (1) Your Number, (2} Interbank No., (3) Exp. Date

HIGHER Performance Level...and heips keep Plugs FAOM
FOULING, which greaity axbends the Spark-Flug LIFE|

® MC or BA Card Holders, ORDER by TOLL FREE PHONE:
{800) 423-6525, Ext. 2. (When in Continental U.5.A

M Ondy the Highest Grade (U, 5. Made) Solid-State Campo-
Betare Buying ANY other Type Ignition System

menls are used . UMAFFECTED by Mossture oe Vibsation! The
Aisgn RE-T00 was engineened 19 QUTLAST ihe LIFE OF
Send Postcard for FREE BROCHURE.
H you have already nstalled a *'Capacitive-Discharge ™ lgniian.,

U5
& Formqgn
Palents Pendng

COMPLETE

ICalil, Res. wdd Taz)
Thal's EVERYTHING
INCLUDING
Postage & Insurance.

YOUR CAR®
# “EASY-TO-FOLLOW" INSTALLATION.
'L "CRZNEERE; Thu Ko TR0 ousmglatity EARUMATER M Mt # Convert Your "C-0"" Unit to BREAKERLESS|
- Cause of Pimary (g0 oo Nolse) Intelerenc® }  \NCREASE ITS EFFICIENCY with “XR-CD"...Only $34.95
.I ALLISON -*- Our BEST Salesmen...are the USERS of gur ALLISON Systems|
. 1267 -E2, East EDNA PI., COVINA, CAL. 91722

(Mol Mecessany bo Dismgile your Destribusar. )
! A
K America's Oldest and Largest Manufacturer of Opto-Electronic Ignition Systems. <)
{ z
o 3

oo 4  AUTOMOTIVE CO.

- BUILD “A WORKING STEAM ENGINE!

[}

Exact Replica Of Oid-Time Single Acting Engine.
Educational And Fun. Control Its Speed! Blow Its Whistie!

Have the fun of building a steam engine thal works. . .ihat's an exact
replica of the old-imers. Then see how il can power erector set as-
semblies, and more! See how, in actual operation, it vividly demonstrates
.many of the fascinating, basic fundamentals of the steam engine, 5o
important around 1900. This one’s a Single Acting Engine (power stroke
occurs only when the piston moves in one direction). Your dry-fuel steam
power piant runs on tap water. You control its speed with the throttle
valve, You make its whistle blow. Under adult supervision, this realistic
and powerful steam engine (with automatic salety valve) will provide countless hours of instructive
enjoyment for mechanically or scientifically minded youngsters. Used in many physics classes, it's fun
for adults, 1o0. Explicit assembly and operating instructions are included, along with 20 dry-fuel tablets.
Easily assemble the kit's 35 expertly crafted, precision paris in 2 fo 3 hours. Then turn on the steam

and watch the fun. Base is 72" sq.; height, incl. stack, is 8%4"; length is 6", $ 5 0
STOCK N0. 72,202 .. veen.. JUST 27 ppd.

NO. P-42, 324 HEXTRA DRY-FUEL TABLETS (PKG. OF 20). . . $1.95 ppd.

s E s e E B EE

GIANT FREE

CATALOG! EDMUMD SCIENTIFIC CO. 300 Edscorp Bidg., Barringten, M. ). 08007
S Piease send

&E::?;D; :!?:5 o] ﬁ.;".'*.';"".'? o Sleam ;ﬂﬂlml Kitis)

Mo, 72 202H8 527 5000 §

e PR{5) 0f 20 Diry Frogl
Tablats Mo, P42 I24H @ §195e0 §

wusual Bargains
for Hobbyksts,
Schools, Industry

CISEND FREE
164 PG, CATALOG “H

|
i
I
I

= 'Us cHeck i . mmm:fm“‘r?.ﬂ':.:;‘:'mg@hm:t and handiing charge 1.0
i COUPON! e £ Enclosed § check,

. EDMUND Inteibank No. M.O. in amount of ... $_— l
SﬂIEHTIFII: Cco. Card No Signature i
300 Enscﬂtp HI.IILI.'IIHE I Expiratipn Date HName - l
Barrington, N. ). 0BDO7 :nﬂu MONEY-BACK GUAR. Please Print

NTEE. You must be salis-
Eﬂlﬂl S41-3488 fied or wT:un I:unr nur{::alit I
Amenca’s Greatest |_m 30 days for tull refund.  Cily, State, Zip
”m..ﬂ’fm.m."f A . . SN S S S S M S -

HELPING TO DEVELOP AMERICA'S TECHNOLOGY FOR OVER J0 YEARS.

'HINTS

' FROM READERS

COMPLETE AND MAIL COUPON NOW [
|
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| ing the scale.

Micrometer stand

A handy micrometer stand can be
made from scrap wood, four 6-32
bolts with wing and knurled nuts,
four washers, four wood screws and
sheet felt from an old hat.

The micrometer frame is held be-
tween felt-padded surfaces of two 14-
in-plywood jaws. The bottom ends of
the jaws are secured with two bolts
to a wooden strip having a thickness
about '5 in. greater than the micro-
meter frame. The felt glued to the
jaws makes up the difference be-
tween jaw spacing and frame thick-
ness. Two bolts near the upper ends
of the jaws clamp the micrometer
tightly. Wing and knurled nuts are
used for ease in loosening all bolts
when inserting or removing the
mike,

The jaw assembly iz tilted about
457 from the base for ease in read-
—Walter Burton

—WINGMNUT

1-1/18" X 1-1/2"
x2-3/4"

1/4" X 2-3/4" X 3-1/47
2 REQD.)

gm'
ji
s gl T

/
6-32 X 1-1/4"
FH STOVE BOLT
34" X 31/2" X 61/2"

\ 12" X 7/8" X :i-uz‘
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Convert your leaf blower to a snowblower

The picture on the left was taken
with a populai 110 kel camera
that sells for about 2115, The
picture on the right was taken with
the Yashica Electro-35 GSN which
sells in the same price range. The
difference is cbvious.

The Yashica is small, compact
and surprisingly simple to operate.

h_‘..' |]:t1.'1_" i i.t‘.'lf blower =it
around all winter when it could
be blowing snow off your driveway?
I found that by teaming my 5-hp Jet-
with an 18-in i
wvel 1 eould |r]||’-.'n' 1]
i i in |
20 minutes

The

up, and as clean as a broom.
All the changeover requires is two
clamp-on wood erossarms to hold the

2xds, 36" LONG
A

Working outward from the
garage, | found it best to
push and pull the blower at
an angle rather than straight
ahead so the blower's wheels
are alw a cleared area
slidae,

quality plus the Yashica electronics
and optics that no | 10 camera
offers, Shooting with a Yashica
makes picture-taking more fun,
because you know the results will
be superior.

Pick a Yashica and discover the
difterence the pros have known
about for years.

More importantly, Yashica Yashica Inc., 441 Sette Drive,
gives you full-frame 35mm YASHICA Paramus, M. J. 07652

shovel 20 the blade's edpe i3 just to
the rear of the blower's air jet. The
arms are 2x4s bored to suit the
'8l handle and the blower han-
then drilled edgewise for 14-in.
¢ bolts and wingnuts. Finally,

v're ripped down the center.

If the shovel edpe catches on the
driveway, bend the blade up a bit so
it rides flat. You'll find the shovel
vibrates raj ¢ a8 it’s pushed along,
which helps loosen the snow.

Lorma Hypypia
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Pinto kicks up

New style...sporty handling
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1977 Ford Pinto 3-door Runabowe. Exciting new front and rear s

Spirit you can see.

A hi :]‘I|1,- spirited new Pinto has been
8 I

bomn for 1977. Highly spirited with a
fresh new look that will still be excir-
ing and distinctive vears from now.
Pinto for '77 is highly spirited
with new options, too. Like our new
glass third door, a flip-up/ removable
open air roof, and Pinto's new 4-way
driver's seat (it I..'i!hll‘:r' ;|.|.|._|LJ!.-E.- up and

Omne of our beautiful new interiors. Proof that
the practical Pinto can also be luxrious.

down, as well as fore and aft) for

more convenigence, maore '.'I.'I['Hr-U:I'[.
So you can make your exciting
new Pinto even more exciting.

Spirit you can feel.
For 77 our spirited new Pinto is as
f'll[]ll""ll..‘ and sure-fe "'-"fl.'l.l ds EVET
With rack-and-pinion steering, a
strong 2.3 liter 4-cylinder engine

Spf_rrl:a 'm”'_\'c Option: sport steering heel, rallye
instriments and special suspension.

i.":i ;-}I"::'ll-,ﬂ- !'yll"'.t.rl.:l_l_.:.:‘ 3 ' "r k. |
i 9

L ¥l

LEHE

A R
R

and a quick and responsive four
[ :l]'.l'fl'l.l._"rl\ WiT I'II.I.[U.I-.] TTANSITISSION.
Automatic is optional.

But for even more spirit, there's
Pinto's OpEi nal 2.8 liter V6 engine
with automatic transmission. Or
equip your Pinto with the optional
sports rallye package and ger a new
fun-to-drive suspension, for the sport
iest handling Pinto has ever had.

Or electro-dip priming process: j’:u'rr of our
: P i
Improved Corrosion Protection Plan for 77.



N

ts heels for’77. -

~winning performance.

PINTO

B

' FORD DIVISION

l

Spi!’it that lasts. Find out how easy it is to corral
r - T i | st Lo A
hut FI‘::: b!::lur'l,,: of Ith;: 77 Pinto How a 1976 Pinto Pony beat l]‘l::'I:‘-r]‘:'lT'ljl:Ei. .'r," ILIIHTL’L W
oesn't stop with its great new look ihe two leading imports on hills, _ Test drive fﬂ nd test pricea into
nd excellent performance. To make highways and in passing tests. at any one of the 5,600 Ford
re your high spirited Pinto lasts, Dealers from coast to coast.

ere’s Pinto’s built-in durability. Du- Unite b ord en- —

ability that starts with the electro- j ; agamsi & Dats, (&E N
ip prime coating of Pinto's entire -210 and Toyota ¢ ' e i
nit-body construction. ! ® e ' '

b - x 1oy L /..ﬁ"-". L g F a : . - o w :
S J—— Owur most economically priced Ford Pinto, the
T‘*:—_-; _/:*\ I’;} : Pinto Pony. Shown here with optional white
o '«\‘; s i et Fex sidewall rives and deluxe wheel covers.

Ner than both ol

ord Pinto wagons; more beautiful, but just as
actical as ever.

And for '77, critical areas around : of he QRD
Il front lights are now made of a o gl =

ew resilient material that's dent,

hip and crack resistant under nor- oy bt et -
nal use ...and absolutely rustproof. Ford puts it on wheels.



QUESTIONS ANSWERED BY W. CLYDE LAMMEY

HOMEOWNERS’ CLINIC

Save that leather desktop

I'm stripping and refinishing an old
desk that haz a leather top inlay,
and wonder how to clean and finish
the leather. It seems in good condi-
tion other than containing slight
cheeks and general aging. I'd ap-
preciate any advice.—Manuel Kauf-
man, Fresno, Calif.

If 1 understand you correctly, the
leather top needs only a cleaning with
saddle soap, a preservative condition-
ing and refinishing. After saddle
soaping the top, apply a preservative
and enricher that will reintroduce
some oil into the leather. "Lexol” is
one such preservative. Then apply a
lacquer for a shiny finish, or a wax
for a matte finish. “Lac-Kote"” and
“Neat-Lac” are both commercial
lacquer finishes that leave a shiny
protective coating. They should be
applied about once a year. A paste
wax or butcher wax will leave a
duller finish than the lacquers. They
are somewhat more difficult to apply,
as they can leave streaks, and should
be reapplied every six months., How-
ever, many people prefer this more
subdued finish that gives the leather
a softer, mellower look, rather than
a slick, shiny look.

Smoke gets in your eyes

Last fall I eleaned my fireplace flue
with a sack filled with dry grass
clippings and e weight. I lowered
and raised the sack up and down the
length of the flue. Since the “clean-
ing,” my fireplace smokes. It had
given me no such trouble before.
What could be wrong?—R. Weston,
Boaton, Mass,

COLD DOWN
DRAFT

E SHELF

CLOGGED WITH
DEBRIS

HOT GASES
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You didn't finish the cleaning.
Much of the debris you loosened when
cleaning the flue lodged on the asmoke
shelf, which deflects the downdraft
and is standard in most masonry
chimneys. When the shelf is clogged
with debriz as in the exaggerated
detail, an eddy occurs with the re-
gult that smoke enters the room.
Removing the damper is, in most
cases, impossible. You'll have to
snake your vacuum cleaner hose past
the open damper to remove that
debris. Experiment with your damper
getting; close it as far as possible
without the fireplace smoking. You'll
get more heat in the room.

Waterproof basement walls
What can be applied to the room or
cellar gide of a cement-block wall to
stop water from working through?—
Geo, C. Colburn, Peterborough, N.H.
Much depends on the condition of
yvour basement wall, whether the
blocks are free of cracks, the joints
sound, the wall leaning and other
posaible defects. If there are wide
cracks, fill them with a hydraulic
cement such as Dryvlock Fast Plug by
United Gilsonite Laboratories. Re-
move any mineral deposit (white
powderish substance) with a 10-per-
cent muriatic acid solution or UGL's
Drylok Etch. Otherwise, just clean
the wall and apply a masonry water-
proofer. Most such products should
be applied with a brush instead of
a roller for good filling.

Loose rungs make wobbly chairs
The rungs om my wooden kitchen
chairs are loose, but only pull out
part way from the hole in the leg.
Is there some way to tighten them
without taking the chair apart . . .
perhaps a glue that can be forced into
the joints around the end of the
rungs —Lee Bower, Sacramento,
Calif.

It may be possible to tighten the
rungs by pulling them out as far as
posgible and applying a product
called “Chair-Loc" or white glue
around the rungs. Push the rung in
and out of the hole to force the glue
into the joint. Then push the rung
as far as it will go and hold it in
place with a tourniguet or clamp.
Allow the glue to set. You might also
force glue into the hole with a needle-

nosed glue injector that can be pur-
chased from Craftsman Wood Ser-
vice Co,, 2727 5. Mary S5t., Chicago,
I1l. 60608,

Wallpapering plasterboard

I want te wallpaper over unfinished
plasterboard walls, but 'm told that
I will not be able to remove the paper
later the usual way by wetting and
geraping. How can I prepare the wall
to permit easy removal of the paper?
—Ed Gibson, Montreal,

Assuming the joints of the plaster-
board walls have been nailed, taped
and spackled in conformity with gen-
erally approved practices, the walls
might be coated with a latex or semi-
gloss paint. I would give the taped
jointa a prime coat of paint (or shel-
lac) and allow this to dry thoroughly
before applying the final coat. As a
rule, one coat of either type of paint
will be sufficient, if applied unthinned
with a roller. Be sure the paint is
completely dry before you hang the

paper.

Condensate on aluminum frames
During cold weather moisture gath-
erg in drops on the frames of my
aluminum window seshes, In time—
if I don't wipe the frames regularly
—a black mold forms., What can I do
to prevent this? I don’t mind the
moisture, but I ean do without the
mold.—lim Neitzel, Shelley, Idaho
Yours is a common problem and
there seems to be no completely ef-
fective remedy that I know of. I do
know that coating the metal frames
with ordinary glycerin tends to re-
duce the formation of condensate,
often to the point where it is no
longer especially troublesome. Of
course, one hesitates to suggeat this
step due to the preasy accumulation
as a result of this remedy. Though as
a last resort it is helpful. Storm
sashes also will help, but to be effec-
tive they must be fitted tightly. * * *

Do you have 8 home maintenance of repair
problem? Send if to Homeowners Clinic, Pop-
ular Mechanics, 224 West 5T7th 51, New York,
N.Y. 10079, Letters canno! be answered indi-
vidually, but problems of wide interest will be
discussed in this column, For more home re-
pair and maintenance haelp, get PM's Home
Care Guide, $4.49 posipaid. Send orders fo PM,
Dept. HCG, Box 1014, New York, N.Y. 10079,




TASTE THE GOOD TIMES.

Warning: The Surgeon General Has Determined

That Cigarette Smoking Is Dangerous to Your Health.

o s —

Raleigh's good time gifts. Get these

+ Bushnell Binoculars with Raleigh coupons,

the valuable extra on every pack. See over
. 1,000 Raleigh gifts, write for your free Gift
Catalog: Box 12, Louisville, KY 40201.

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

Fifter Kings, 16 mg. “tar,” 1.1 mg. nicotine; Longs, 17 mg. “tar,” 1.2 mg. nicoting, av. per cigarette, FTC Report Apr. 76 & BAW T Co.



Year by year, Fotd pickups have built a greats P e
‘< durabili ' Now they're built even tougher: Newhiol P o Al B i BN yu g
~ ' effiCienoy V-8's designed for extra reliability. New anti= ' o Ll .
.corrosion measures that include fender liners front and By 2 S 8 ”-_ ) B
rear. New low scheduled maintenarice needs, and more. T IRA o St
See the '77s—regular cab and SuperCab, America's__ Ty R
roomiest 2-door pickup—at Ford Dealers now, " * '.‘E._,.. . T
- . _v_;_c;;q._.; a Y
. \_.._.:E P
e
® galvanized @ pre-coated steel
& rustprooct @ zinc-rich primer

—_— / . " fender

E e M liners
Tough Twin-I-Beam

The only front suspension with the

built-in strength of two forged axles.

Deep comfort
Ford's seat is full foam,
7 inches deep. Behind
seat is storage space.

“@ " New rust protection

Over 350 sq. ft. of anti-corrosion coatings like
galvanizing. New rustproof fender liners, too.
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ew efficient V-8’s
Choice of new 351 and 400
V-B options. Ford's modern
design offers optimum engine
power and performance.

93 out of 100 of all
Ford trucks registered
over the last 12 years
are still on the job.
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Model 120
Sohd %' Black Walnut

74" x 163"

x 107

QUALITY...
LOW PRICE!

OUR MOST POPULAR MODEL 120-K

SOLID 3/4”
BLACK
WALNUT

snach . | — r .
Build this beautiful grandfather clock, - | : | = u
complete with Westminster chiming move- / Y S
ment-Tempus Fugit Dial, for just $209.00. \-ﬂ.____,,u [ . FACTORY
Add $15.00 for Moving Moon Dial (as 1 - ~  DIRECT

shown). Compare your finished clock with o
those retailing up to $850.00,

When purchased with movement (extra).
Or, case kit alone $104.50 Reg. $149.50

- - ¥ o - 2 i e —
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mperor Clock Company, for years the world's largest manufacturer of grandfather clock
kits, is the leader in quality, the leader in price. Nowhere can you match the value you
get from Emperor. Why? Because our high volume allows us to purchase solid hard-
woods in huge guantities and receive the best prices possible. Then, we cut our own
kits in our own woodworking plant, with efficiency and strict attention to guality. Many
newcomers today are selling grandfather clock kits. But Emperor, the long-established
leader, is the only firm in the nation operating its own woodworking plant to give you
the highest guality at the lowest price,

Order your Model 120-K in gleaming solid 33’ black walnut and enjoy the proud feel-
ing of accomplishment by doing it yourself. When assembled, your clock will add beau-
ty and grace to your home, All kit pieces are professionally pre-cut and sanded smooth
on hoth sides. All miters pre.cut at no extra charge. (For those who prefer, kits may
be ordered unmitered.) Divided swan neck and finial, waist and dial face doors, dial
frame and sculptured basefront are pre-assembled. Complete assembly instructions in-
cluded. No woodworking experience necessary, Each piece may be reordered separately.

PRE T ARy RS A e

* Divided swan neck and

+ Solid, heavy-gauge brass 2 i 'I'nr“.:ﬁlr! r .
iy any reason you are not com

West German movement F:ﬂi-hrm ir:i's‘t door pletely satisfied, return in ariginal
! l'-'M dﬁ“i‘au Bt Tooe. liedles shipping carton within thirty days for
our turned classic + Duhxe:  brazs-finkahed prompt refund . . no guestions, ‘no

hood columns hardware EXELERS.

EMPEROR"
@S SO XSSIEN ORDER NOW IN TIME FOR CHRISTMAS! OFFER EXPIRES DECEMBER 31, 1976

WORLD'S LARGEST MANUFACTURER

OF GRANDFATHER CLOCKS

@ 1876 Emperor Clock Company



EMPEHIIH MOVEMENTS AND DIALS FOR MODEL 120-K

Made In West Germany of Solid Brass
EIGHTDAY = WEIGHT DRIVEN + WESTMINSTER CHIMES

Emperor movements are made in West Germany by a family of clocksmiths
now in their third generation of building the world's finest clockworks. These
movements are made of highest guality solid brass, with pinions of hardened
steel. Emperor dials also are manufactured in West Germany by a renowned
dial making firm, famous for its solid brass craftsmanship. Both movements
and dials are made to Emperor's rigid specifications to last for generations,
Emperor movements include weights, solid brass weight shells, brass bob,
pendulum and chimes.

Emperor's Model 100-M movement has two sets of musically-tuned rods. One
set sounds the historic Westminster chimes: four notes an the quarter-hour,
eight on the half-hour, twelve on the three-quarter-hour and sixteen on the hour,
The other set sounds a Big Ben tone on the hour.

There are two dial versions of the 100-M movement. Both are solid brass and
brush finished with black serpentine hands. Antiqued filigree spandrels frame
the dial ring which has black Roman numerals. The Tempus Fugit (Time Flies)
dial features a world globe framed by filigree spandrels. The Moving Moon Dial
has a 2915 day lunar calendar, As it rotates, clockwise, the calendar shows in
turn the phases of the moon, a woodland scene and a ship at sea,

Because each movement bears the Emperor name, it is thoroughly tested in

100-M Movement ~ 100-M Movement our quality control room before it is shipped to you. We proudly stand behind
*'ﬂ:{'ﬂﬁf&“'t *“Bi::q;i" .;':;“" our name 1009, Emperor West German movements and dials are known and
valued everywhere for their lasting accuracy and dependability. Don't risk

MOVEMENT CARRIES A buying anything less.
ONE YEAR WARRANTY Installation and adjustment is a simple operation following the step-by-step

instructions supplied.

USE THIS FORM TO ORDER FACTORY DIRECT e OFFER EXPIRES DECEMBER 31, 1976
ALL ORDERS SHIPPED 2 TO 3 WEEKS < SHIPPING CHARGES COLLECT
EMPEROR CLOCK COMPANY, Dept. 35-M Please check:

Emperor Industrial Park, Fairhope, Alabama 36532 MNew Customer |
Previous Customer [7]

qQrY. DESCRIFTION REG. PRICE SALE EXTENSION

Pleass send kit unmitered [ =
Model 120-K Solid 24" Black Walnut Do-It-Yoursell Case Kit $149.50
with purchase of either movement (priced separately) below :
Model 120-K Solid 34" Black Walnut Do-lt-Yourself Case Kit $149.50
without purchase of movement (priced separately) below "
Model 120-A Solid 34" Black Wainut completely finished $399.50
clock with Tempus u!It Dial, Westminster Chimes '
Model 120-A Solid 24" Black Walnut completely finished $414.50
clock with Moving Moon Dial, Westminster Chimes 3
Wesminesr Chie tor Sogel a0k, o L $114.50

Model 100-M Movement complete with Moving Moon Dial, $129.50
Westminster Chimes for Model 120-K *

We accept personal checks TOTAL %
EMCLOSED $§— . CHECK ( ) MOMNEY ORDER ( ) Alabama residents only,

CHARGE TO MY { ) MASTER CHARGE ({ ) BANKAMERICARD add 4% sales tax §
ACCOUNT NUMBER GRAND TOTAL §%

bt nirey. o e e . PLEASE SEND FREE COLOR BROCHURE []

{alsove your namiy

NAME
ADDRESS
ciTyY STATE zip

VISIT OUR FACTORY SHOWROOMS MON.-FRI., 8 AM. TO 5 P.M., EMPEROR INDUSTRIAL PARK, FAIRHOPE, A

NOVEMBER 1276 L]



BY JOHN F. PEARSON

SCIENCE WORLDWIDE

The latest thing in helmets

No, the soldier in the top photo is
not a member of the German Army.
He's an American GI who's wearing
an experimental helmet that might
replace the familiar M-1 steel “pot”
used by the Army since World War
[I. New materiala and design tech-
niques were used to produce the ex-
perimental helmet, which is said to
offer better head coverage, increased
ballistic protection, and greater com-
fort and stability.

Now being field-tested, the new
helmet is made of lavera of Kevlar
and fiberglass, and is shaped in a
mold, It comes in one piece—in con-
trast with the M-1 combination of
ateel outer shell and helmet liner—
and is available in three standard
gizes. The sizes were determined by
taking a raft of head measurements
with a “pumerical surface descrip-
tor” (lower photo). The new helmet
is said to fit 98 percent of all Army
personnel while the M-1 fits only 90
percent,

From CO0, to fertilizer

A potential energy source that has
been blown out of factory smoke-
atacks for centuries is gpetting a new
look from researchers at the Battelle
Pacific Northwest Laboratories. The
carbon monoxide discharged by steel-
makers and other large industries,
say Battelle chemists, could replace

66 POPULAR MECHANICS

natural gas in the production of hy-
drogen, methane, methanol, ammonia
or urea—all with important indus-
trial uses and some essential to
modern agriculture. If all the steel
industry's carbon monoxide were
used in fertilizer production, for ex-
ample, it would supply three times
the annual national fertilizer re-
quirements.

First steps in the study will in-
clude identifying industries and
specific plants that produce large
amounts of COs determining how
the gas is recyeled now and identify-
ing improved uses for it. Later, re-
gearchers will look for wava to col-
lect, concentrate and purify the now
wasted gas,

New way to spot tsunamis

A new warning system for tsunamis
—the often destructive ocean waves
generated by some earthquakes—
will be tested at the University of
Hawaii, Honolulu. University re-
searchers have developed a radio
method of determining the probabil-
ity of a tsunami several hours in ad-
vance of its arrival in the Hawaiian
Islands.

The new method takes advantage
of the fact that the type of earth-
quake that generates a tsunami—a
vertical-motion quake—also produces
acoustic waves that cause disturb-
ances in the ionosphere, These dis-
turbances are detected by a radio
probe,

Earthquakes characterized by hori-
zontal movement have not been
found to cause tsunamis, but stand-
ard ground-based detection devices
do not provide a quick distinction
between the two types.

The different kinds of waves cre-
ated by the wertical-motion earth-
quake travel at different speeds. The
ground waves reach the measuring
instruments first, making it possible
to determine magnitude and loca-
tion. The tsunami waves travel in
deep ocean as fast as 600 mph, but
the ionospheric waves speed ahead
at about 7800 mph, providing hours
of warning time.

In the upcoming tests, funded by
the National Science Foundation,
the University of Hawaii system will
be linked to the existing Pacific
Tsunami Warning System, which is

limited by existing technology to
slower and less sure methods of de-
tection and forecasting,

Good list for food shoppers

It's a wise food shopper who knows
what she or he pays for at the check-
out counter, especially for processed
products. As an aid to consumers,
the Department of Agriculture has
published a list of over 200 popular
meat and poultry products, describ-
ing required standards and aspecify-
ing the amount of meat or poultry
each product must contain, Meat
pies, for example, must have at least
25 percent meat; condensed chicken
goup, 4 percent chicken meat. For
vour copy of the Consumer Refer-
ence List, write: Information Div.,
APHIS, U.8. Department of Agri-
culture, 26 Federal Plaza (Room
16563), New York, N.Y. 10007.

Now: ‘'munchmeter’ for cows

Special

techniques and hardware
were needed when West German
agricultural researchers set out to
investigate the eating habits of
cows, They came up with the
“munchmeter” worn by cow in pho-
to. The device records jaw move-
ments and the time of day the cow
eats, The researchers also treated
different fields with tracer chemicals
so they could determine the kinds
of grass favored by the bovines, All
the data collected will be used to
figure out how to get more and bet-
ter milk from leas grass, * % %k




SURER SPORT TRAINER'™
Big 24" Wingspan.

CRUSADERSTUNT TRAINER™
4-pasition controfs. &

3 i PR
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bustion engines.

COOLING 5

FiNS An engine made from
EXHAUST precision-machined steel,
el aluminum and platinum alloys. . .

P STARTER inconceivable that even the finest

orld’s finest

with a tolerance measure so

HRECTIONAL

g auto engine bows with envy. . .and

an RPM speed that could run

circles around any real prop plane.
It is this engineering and

mechanical superiority that

VALVE has won the Cox engine

more acclaim and more National

Championships than any other

name in model competition.

PT-19 TRAINER

=" Traing and maneuvers

The same dedication to quality goes into the design and
construction of every plane housing the mighty Cox engine. In fact, our
engineers are so proud of their work, they've got a toll-free hot line—800-
854-3544% —so you can call the men wha built your Cox plane and ask all
the guestions you like!

Check the planes shown here, then see all the others at your Cox
dealer. Whichever you choose, you'll feel the thrill and
excitement that go with flying the finest fuel-powered £
models in the world.
In California, call collect: ¥ 14-540-5600
COX IS A SUBSIDIARY OF LEISURE DYNAMICS, INC

b

Insist on Cox Glow Power Fuel or a Cox 330 Starter Kit. Both engineered for high-performance flying.




Tallest hotel
Is far out, too

Shaped like a cylinder, this 70-story giant
has a lake for a lobby and a rotating roof.

by Stanley Abercrombie

n the heart of downtown Atlanta, Ga., there iz now
I a half-ucre lake, but not in a park. It's in the lobby
of a hotel—in fact, it is the lobby. The 115,000-gallon
pool is just one of many spectacular attractions of
Atlanta’s newly opened Peachtree Center Plaza—a
shimmering, T0-story-high, cylindrically shaped glass-
and-concrete tower that enjoys two distinctiona: It's the
tallest hotel in the world and the tallest structure of any
kind in the South.

Crisscrossing the “lake” are elevated walkwayvas for
patrons with posh eocktail lounges in circular pods
cantilevered out over the water. But this is just the
beginning. Located throughout the 1100-bedroom giant
are shopping and service facilities to meet every need,
12 different dining and cocktail areas, special meeting
rooms for business conventions and ballrooms for ele-
gant entertaining. The lobby is actually a seven-story-
high, skylighted atrium adorned by lush growths of
plants, more than 100 trees, lavish tapestries, soaring
columns and massive sculptures.

Revolving rooftop restaurant

To top it off—literally—is a three-tiered rooftop
restaurant, more than 700 feet above street level, that
revolves—yes, revolves—to give diners a magnificent,
moving panoramic view of Atlanta's skyline. It makes
one revolution every hour—slow enough so as not to
upset any delicate stomachs. Patrons are carried to and
from the lofty dining room in glass-walled elevators

running up the outside of the building—for an added
(Please lurn 1o page 71)
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Cavernous lobby, seven stories high (near left),
featuras 115,000-gallon pool at bottom with cocktail
lounges in overhanging pods. Massive central concrata
core and surrounding columns support much &f the
building's weight. Small projection on outside of
cylinder (far left) is glass-walled outside elevator

that whisks dinars up to rooftop restaurant, The
structure, shown nearing completion abova, is 70
stories high. How did they get the crane off the top?
They had to have it hauled away by halicopter.



In chain saws, the greater
the vibration, the greater the

fcrt’irﬁ.le_

at's exactly why Poulan

came up with the Super XXV

CounterVibe Automatic, a new

lightweight with 4 shock ab- A\

sorbers and a specially counter- 5 Al :

balanced cramkshatt trl-:n reduce cutting vibration dramatically.
But there's more to it than smoothness.

There's a super-quiet 3-chambered muffler. An all-metal
housing, not plastic. A 14" sprocket nose cutting bar. Automatic
chain oiling. And the most powerful engine we've ever put in
a super lightweight.

The new Super XXV CounterVibe Automatic: when you can
own a saw like this, why settle for an ordinary chain saw.

The New Poulan CountetVibe.

A Winnes never stops proving it

A i
1 -"‘fh‘:m'-“h' "’:IH""F"'{', j ] 1_-. Ak Uy -."

| ,‘;‘ ;
L | Beaird-Poulan Division, Emerson Electric Co., Shrevepart. Lovisiano See the Yellow Pa ges under "Saws” tor your nearest Poulan Dealer.




An old plug can cost you more
than a new plug.

Of course you're trying to
save money. But if you think
using a set of spark plugs
for 20,000 to 25,000 miles will
help make yourich . .. well,
read on.

Your engine is too
dependable.

The modern engine is a
very forgiving machine. It'll
faithfully start and run with
spark plugs that are long

past their prime. But while it
manages to run with old
plugs, it can also be wasting
that expensive gasoline of
yours at a horrendous rate.

How to stop the waste.

We've been conducting a
nationwide series of mileage
tests on everyday cars
like yours. And results show
that most of the cars tested
got better gas mileage
after we simply replaced
their worn spark plugs with
fresh Champion spark

plugs.
So what’ll it be. Plugs?

Or gasoline?

If it were up to us, we'd
sell you some fresh

Champion spark plugs. But
it's your car and your money.
We just figure a small jolt
for fresh spark plugs beats
slow death at the gas pump
any day.

Whichever way you
decide, we hope we've
helped you save some
money. You've worked too
hard to let it go
to waste. l :

Fill er up -
with Champions.

Toledo, OH 43861




TALLEST HOTEL (Continued from page 68)

sightseeing thrill. Another food and beverage area fea-
tures a 100-foot-wide waterfall, majestic sculptures and
huge tubs of fresh flowers for a sumptuous atmosphere.
The mighty Peachtree extravaganza is the brainchild
of architect-developer John Portman, who is both de-
gigner and owner. It iz being managed under a lease
by Western International Hotels.

Tricky construction job

Erecting a 723-foot cylinder isn't easy anywhere, but
this one had to be built on a tight site right at the
corner of one of Atlanta's busiest intersections—with-
out any dizsruption of traffic around it. So carefully were
logistics worked out that during all the months of con-
struction only one lane of one adjoining street remained
closed for the delivery of equipment and materials, The
uniquely designed cylindrical tower is supported by a
central circular concrete core, carrying a structural load
of 64 million pounds, and a series of 10 surrounding
columns each taking an additional 10 million pounds.
Finlike walls radiating from the core form pie-zshaped
wedges of space that house the hotel's bedrooms,

Pouring concrete 700 feet in the air proved to be one
of the trickiest jobs. The concrete had to be hoisted up
in stages, several floors at a time. Despite the complex-
ity of the task, work progressed at the phenomenal rate
of nearly one floor every three days. At the end, workers
faced a dilemma—two large eranes on the roof. Getting
one down was simple—the other lowered it to the street,
But what about the remaining crane? Dismantled into
sections, it was finally flown away by helicopter.

There is only one real problem with the Peachtree—
awimming in the lobby isn't allowed. Ll

You've made your mark.
Now make your Bradley GI.

ake it with the Bradley GT sports car kit. The sleek, classic
radley GT is custom-designed for assembly on a Volkswagen
assis. So you enjoy the economy and dependability that
mes from the world's most popular compact...and the style
d performance that comes from the world's finest car kit.

ou've made your own ' .

ark. Isn't it time to make BIRADILEY
ur own sports car?

Unusual rooftop restaurant, more than 700 feet high, slowly
revolves to give diners a spectacular, ever-changing view

of Atlanta's skyline. Its floor is so perfectly supported on
friction-free bearings that only two 3 -hp motors are needed
to turn it. Restaurant is one of 12 in quury-ruadad haotal,

--I-Iq'

lﬁl_‘
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Send $1.00 for brochure or 87 00 for Assembly Manual, write 1o
BRADLEY, 7668 Wash Ave. So. Edina, MN 55435

NDTRDSODTIVE |

BRADLEY, Autamative Division of Thor Corporation, Dapt. PM-11
7869 Washington Ave. 50, Edina, Minnesola 55435,

[ send $1.00 lor brochure or [ 37.00 tor Assembly Manual

Name A
Addross

City State Zip

Bus Phone | ] Homa Phonae ( ]

This Assembly Manual and Bradley GT may be charged to your
BankAmeancard
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SIJPER PREMIUM
'EMPERA'I'I.IRE MOTOR® b
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The 0|| that protccts
your car like aTrooper.

Havoline Super Premium All Temperature Motor Oil
has been State Trooper-tested over 2,000,000 miles.

More than 40 State Trooper cars using Texaco Havoline
Super Premium Motor Oil were driven a total of more than two

-~ million grueling miles over the past few years. There were no
: L oil-related breakdowns of the parts protected by Havoline. That’s

because Havoline has special ingredients
that help protect and lubricate hot, hard-
running engines. So next time you change

your oil, use Trooper-tested Havoline. &;
Watch Bob Hope on

television for Texaco. We're working to keep your trust.
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German
kiout?

by Edward Hymoff

With the XM-1 finally under
test, the U.S. Army’s long
campaign for a new battle
tank seemed over. Then
NATO partner West Germany
asked for a bigger gun

and other key modifications.

In South Korea, author interviews
members of 1/72nd Tank Battalion who
tested XM-1. Long experience with M-60
(in background) made them tough judges.

The
ler—have

two  XM-1

he gray mass of steel displaying
the black-and-white cross of the
German Army roars across the field
and brakes to a stop. Gears grind
and the tank quickly backs into a
small gully partially screened hy
multicolored fall foliage. Inside the
buttoned-up tank, four Panzer-
gchiitzen confer over the intercom.
The tank commander gives the or-
der to move out again and warns the

driver to be vorsichtig! “Be care--

ful!" The Panzerkampfitagen and
its crew are in strange terrain and
somewhere out there iz “the enemy,”
following their every move. Sleek
and low, the 60-ton monster dashes
out of the gully at 34 mph, easily
climbs a 20° slope and turns sharply
onto a road pitted with ruts and pot-
holes, Still moving fast, the armored
vehicle turns off the road and roars
across an uneven terrain studded
with tank traps. Soon it is lost in
the late afternoon shadows.

protolypes—General
low silhouettes,

Motors
stability,

and Chrys-
50 mph.

(top)

good speed near

No, this isn't a scene from World
War 1I. The time iz now and the
place is the U.5. Army tank proving
grounds at Aberdeen, Md. Nor is
thizs a captured World War II Ger-
man Tiger tank being put through
its paces, This agile bruiser is the
West German Army's 1976 model
Leopard 1I-A.V. Since its arrival in
the United States early this fall, it
has been undergoing comparative
evaluation tests in a program that is
proving as much a test of West Ger-
man-American relations as it is of
military hardware. Military men and

.politicians on both sides have inter-

eats to protect—and industrial giants
in both countries have a lot riding
on the outcome of the competition.

On the German side is Krauss-
Maffei A.G. of Munich, hiilder of
the Leopard tank, and on the Ameri-
can side are the makers of the two
XM-1 main battle tank prototypes—
General Motors and Chrysler. At
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stake in the United States iz a $4.9-
hillion contract for 3325 of the new
tanks, which Army officials claim are

- desperately needed to replace the

17-vear-old M-60 series and the 24-
vear-old M-48.

The XM-1 main battle tank, to be
named the “Abrams"” after the late
Gen. Creighton Abrams, Army Chief
of Staff at his death and a highly
decorated World War II battalion
tank commander, also is in conten-
tion for what some armaments sales-
men are calling “the contract of the
century.” What excites them is the
possible standardization of all NATO
forces and the adoption of the same
weapons, ammunition and equip-
ment, including some 10,000 main
battle tanks. An estimated $12 bil-
lion will be spent on tanks by the
NATO powers during a 15-year
period starting in 1979,

At the same time, the battle tank
has become a highly controversial
weapon. Some eritics in Congress
claim that the tank is as obsolete as
the battleship. They cite the disas-

trous experience suf-

fered by Israel during

rf) the first days of the

! October 1973 war in

the Middle East when a

new generation of Soviet-built anti-

tank weapons—=Snapper, Swatter and

Sagger—were employed with deva-

stating results. Israel tank units suf-

fered heavy losses, especially from

single rocket rounds fired from the

shoulder or from the Soviet-built
IMP infantry combat vehicle.

Not only were the Israelis taken
aback by their losses, but so were
American military officials monitor-
ing the new Soviet antitank weapons,
Even Soviet military men were taken
by surprise—so much so that for the
past two vears Soviet military plan-
ners have been engaged in a debate
about the effectiveness of the battle
tunk in future combat operationa,

Add-ons for the M-60
Before the XM-1 prototype was
built, the U.8. Army developed a
package of sophisticated add-on
equipment for the M-60, including a
lager rangefinder. But to our mili-
tary men this was only a stopgap.
The United States and her NATO
allies needed & more modern tank to
counter Soviet armored might.
This was the wview even in the
mid-60s, when the U.8. and German
armies worked together to develop
the MBT-T0—a billion-dollar flop.
Military officials of both nations
couldn’t agree on what should go into
this new tank and so each country
went its own way., The United States
(Prease furn (o page 140}
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It will have taken more than 35 years to build,

;r,..#

but when Japan's 33-mile-long undersea railway
is finished it will represent one of the most
ambitious and adventurous engineering feats ever.

by L. Donald Meyers

cocording to the Guinness Book of

World Records, the world's long-
est tunnel is the 85-mile Delaware
Aqueduct running from tributaries of
the Delaware River to New York City.
But it carries water, not people. Japan
is building a high-speed railroad tun-
nel that will far outdistance any “peo-
ple” tunnel in existence. It will stretch
33.6 miles underground—14.5 of these
under water—will encounter some of
the most treacherous terrain any tun-

PROFILE OF SEIKAN TUNNEL

nel has had to face, and will represent
one of the mightiest, costliest, most
complicated engineering feats ever
undertaken,

Called the Seikan Tunnel, it will ful-
fill a long-held dream of the Japanese
people to be able to travel anywhere
in their chain of four major islands by
train. The largest, most populous of
these islands is Honshu—the long,
curving sirip that forms the "body" of
Japan's familiar dragon shape where

TOTAL LENGTH OF TUNNEL,
_ J1BMILES

HOMNSHU SIDE

ACCESS AND
VENTILATION

LENGTH OF UNDERSEA PDR T1TJN:
145 MILES

TSUGARU STRAITS

TUNNEL
ENTRY

SERVICE
TUNNEL

PILOT TIJNNEL

[}
788 FEET

_____ JT_-

AT

FAULT ZOMES

-L'\l‘r

ok u?,.—.

i | ACCESS AND
VENTILATION

the biggest and best-known_cities of
Tokyo, Osaka.and Kyoto are located.
The dragon's “feet”’ —Kyushu and Shi-
koku—are already, or soon.will be;
linked by rail to Honshu. Only the
dragon's “head"—Hokkaido—remains
isolated. There are limited air and ferry
services betwesn the two, but the se-
vere and frequent storms that rage in
the Tsugaru Straits make such over-
watler crossings uncertain and often

{Plitase lurn 1o page 163)
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Artist's concept of Japan's
33.6-mile Seikan Tunnel,
now under construction,
shows how high-speed,
double-ended bullet trains
will operate on twin
tracks, providing two-way
service under Tsugaru
Straits between islands

of Honshu and Hokkaido.
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thecold

Now space-age clothes and gadgets let you
plug in, switch on or bounce back body heat.

by Bill McKeown outoconrs epitor

he hottest news in cool-weather wear is an assort-
ment of aids that could keep you comfortable under
a snowdrift. Or on a snowmobile or cross-country skis;
in a wintry stadium, an ice-fishing shelter, duck blind;
or almost anywhere any time of year when you feel like
an icicle in the making. Downhill ski clothes are fine
for an active sport, but extras are needed when exer-
cise can't control a chill,
Fingers, feet and face are the first to feel like ice
cubes as blood eirculation to them slows to go instead

the Apollo space program, have a heating element and
rechargeable power unit in each glove that are regulated
by flipping individual switches., Much less expensive is
air—acting as insulation between several lavers of
gloves, Nylon or silk gloves topped with wool knit gloves
or mittens under leather mitts are available from camp-
ing and climbing gear shops, These triple layers, like
face masks and frostbite prevention creams, do not
create heat but help retard loss of it from the body.

Hand and pocket warmers like the catalytic liquid
fuel Optimus and Jon-E models, the Stag Hotstik solid
fuel burner, the Scotty reusable-chemical hand and back
balt warmers from Scotty Manufacturing and the bat-
tery-heated Lectra-Mits and Lectra-Pad body belt by
Timely Producta all worked well in our field tests, al-
though exact heat control was sometimes difficult.

Unlike hands, it's harder to tuck your feet into your
pockets or under armpits to keep them warm. Like
hands, feet should be well shielded from the cold with
protective layeras. One or two pairs of socks and well-
fitting quality boots—leather, fabric, rubber or a mix
according to expected wetness—are a good beginning,
Battery-heated Lectra-Sox from Timely Products, Fair-
field, Conn., are about $12, Hot Foot, San Diego, Cslif.,
has electric insert soles at around $25 a pair, and
Comfort Products' Footwarmer soles with rechargeable
belt pack are $49.50 for regular models and $84.95 for
fitting into ski boots. These foot heaters, we found, can
make a tremendous difference in cold-weather comfort,
but expect them to be too hot or cold until you get used
to adjustments.

Layering for body warmth is not new and should
atart with regular, net, thermal or quilted underwear
according to conditions. Most snowmobile companies
make one and two-piece suits in colors to match their
machines, or you can choose PolarGuard lined suits like

to your central core. Thin metallic sheeting like that  the MidWest Outerwear models we selected here. Down 1
used in spacesuits can reflect back body heat that would is still the most efficient—and expensive—insulating
be lost, Thermos All-Weather Blankets and the Hand- material, but Fiberfill and PolarGuard rival it, and are
warmer gauntlet gloves from Comfort Products, Box superior in wet climates. But if vou plan to climb

9200, Aspen, Colo., use this type of material. In addi- Everest or winter-camp on McKinley, expedition wear ‘
tion, the $100 Handwarmers, designed by engineers of with a five-inch loft of goose down iz the answer, * * *

Hand warmers, created by |

Comfort Products :

I

engineers who helped
design astronaut clothing,
charge overnight, warm up
after wrist switches are
flicked on. Special lining
also reflects heat. $99.50.

Chemical heat is supplied
from packets in Body
Warmer belt by Scotty
Mig. Water activates it for
five hours. Also shown are
fishnet shirt, guilted
underwear pants, balt
battery pack for boot
insoles, electric gloves.

Cures for cold hands
include multilayer gloves
and solid and liquid fuel
hand warmers. All-wool
knit gloves can fit into
leather mittens. Stag
Hotstik hand warmer holds
solid stick fuel that burns
for up to nine hours.
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Frigid feet can be prevented or
delayed with socks and insulated
boots. New Royal Red Ball waterproof
(left) has Thermo-Ply lining, zipper
closure, Leather-top Red Ball can
add felt liner. Field-boot Lectra-Sox
from Timely Products use D cells.

Slip-in soles, from Comiort Products,

can heat up boots, work shoes,
waders, mukluks through wires from
a belt pack that recharges overnight,

dalivers up o eight hours of heal,

#48.50. Ski Footwarmear, powar unit
and sole for each ski boot is 584 .95

Warmth from the inside eul now
combines snowmobile clothes
insulated with new synthetics plus
electricity to heal hands and feat.
One and two-piece snowmo suits
by MidWest Outerwear are linad
with PolarGuard. Gal's Frostline
booties are filled with down
and Lectra-5ox heat by
battery. Handwarmer gloves
recharge; insulated Royal
Red Ball boots and
Thermos All-Weather
blankets hold heat in.




Super thrill rides: They call
them scream machines

The grand old roller
coaster is roaring back—
bigger, better, faster

and scarier than ever.

by Norman Sklarewitz

Passengers hurtle upside down
through 360° vertical loop at
right, one of neweast, scariest .
thrill rides. To top it off, cars j ¥
make second pass through

same loop—>but this time going ;

backward, Called the "Loop," ')

ride was designed by Arrow

Devalopment Co. Photo below

shows elaborate wheel system

that holds cars on track from

the top, sides and botlom,
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urtling through space at breath-

taking speeds upside down is a
stunt you'd expect an aerobatic pilot
to do, but now you can experience
such wild sensations vourself—right
on the ground—in a new generation
of super thrill rides springing up
at amusement parks all over the
country. In them, you plunge down
precipitous drops, do rolls and loops,
pull Gs like a dive bomber pilot, even
experience periods of weightlessness
like astronauts,

Two of the newest and most spec-
tacular are the “Loop" and “Cork-
screw,” both made by Arrow Devel-
opment Co. of Mountain View, Calif.
In the Loop, riders whirl through a
o6-foot-high wvertical loop, hanging
head down at the top. For good
measure, they then make a second
trip through the loop—thiz time
baekivard!

Simple safety harness

The cars ride on tubular steel rails
with wheel grippers on the top, sides
and bottom to hold them safely on
the track in any position. Passengers
are kept snugly in their seats by a
novel U-shaped, padded restraint bar
that simply swings down over the
shoulders and locks across the chest,

The Corkscrew is even more elab-
orate and spine-tingling. A 1250-
foot-long spiraling track sweeps rid-
ers through 360° barrel-roll turns,

One of most spectacular, this
"Corkscrew" (above and facing
page) puls riders through series

of twisting, turning barrel rolls
along 1250-foot run. Also made
by Arrow, it is shown at Knott's
Berry Farm in Buena Park, Calif.

Vertical loop, spiraling turns,
sleep drops and a long tunnel
section are featuras of this
3657-foot, 50-mph ride at Magic
Mountain park in Valencia, Calif.

subjecting them to 1.2 Gs. As with
most roller coasters, the only power
used is to haul the cars up to the
starting point, a 70-foot-high tower.,
Once over the top, the cars free-fall,
reaching speeds of 45 mph. First in-
stalled at Knott's Berry Farm at
iuena Park, Calif.,, the stomach-
churning run has already attracted
more than 2 million customers in less
than two years of operation.

A variation of the barrel-roll ride
is “The Turn of the Century” at
Marriott's Great America park in
Santa Clara, Calif, Like the Cork-
screw, it slams passengers through
head-spinning, spiraling loops over a
2190-foot course, starting from a

(Please furn o page 154)

Twin roller coasters race each
other cn parallel tracks (lefl) at
this unusual installation called
"The Rebel Yell" at Doswell, Va,
Speeds reach 60 mph. Above Is
"Screamin' Eagle" at Eureka, Ma,,
said to be longest, highest,

fastest run in the world,
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RETURN OF THE MODEL A:

Running boards and

This famous Ford is being built again—in a little shop in Connecticut.

bout the only thing in common

between the original Henry Ford
and 23-yvear-old Kevin Biebel is that
both had an affair with the Model A
Ford.

But Henry, you remember, ran off
with a young dazzler called the V8 in
1932, while Biebel remains true blue,
building in Stratford, Conn., brand-
new and virtually handmade Model
A roadsters that are so authentic
they can be registered officially as
1931 Fords.

Henrv's apparent fickleness
stemmed in part from his never quite
getting over the hurt that his beloved
Model T (of which he built 15 mil-
lion before production was halted in
1927) had become yesterday's bana-
nas, and from the realization that
the Model A could never take its
place in his affections. Biebel's fidel-
ity, on the other hand, stems from a
fond and shrewd awareness that

there is life in the old girl yet. And

both were and are right; the world
took to Henry's new love in spades,
and Biebel's sweetie iz knocking 'em
dead whenever and wherever she's
seen.

And be assured a spanking-new
Model A roadster is something to see,
a car guaranteed to stir the nostalgic
juices of anyone over 50, and/or de-
light the faney and please the eve of
anyone who appreciates that there
was a4 time when cars were cars
rather than appliances, mobile ex-
tensiona of living room comforts, or
zoomy expressions of self-proclaimed
virility. Biebel began building them
earlier this vear,

A passion for vehicles

FProprietor of a three-full-time-em-
ployee (himself included) business
called Lordship Antique Auto, Inc.,
he hasa been rebuilding and restoring
antigue, classic and special-interest
cars for several vears, an outgrowth

of a passion for wheeled vehiclea that
he claims seized him at about age 5.

He began restoring his first car—
a Model A—in after-school hours
when he was 13. By age 15 he was in
the business of refurbishing and zell-
ing old parts and making and dis-
tributing reproduction hinge post,
door post, rear-view and fender mir-
rors for the old-car enthusiast mar-
ket, most of his product line being
aimed at a burgeoning Model A
cult.

In the meantime, his restoration
business continued to grow to a point
where it overshadowed the parts and
mirror business, so he sold off the
latter and incorporated himself at 17
as a full-time restorer. He has been
at it ever since, numbering among
his accounts several of the nation's
foremost private collectiona of old
cars. Wisely, however, as it turned
out, he continued to scout and stock-
pile Model A components.




rumble seats

“When we got into this business
full time,” Biebel says, “we were
small potatoes and sort of young, so
not too many people were going to
give us a crack at the really ex-
pensive cars. But we did our best on
what we had to work on, and we must
have done pretty well because when
we started to hit the car shows, peo-
ple began to pay attention, particu-
larly to a couple of Model As we'd
done, both of which turned up na-
tional prizewinners."

Orders start to roll in

Biebel's reputation as a Model A
wizard began to grow, and one day
last fall a wealthy client, cash in
hand, approached him with the idea
of building what in effect would be
& brand-new car. It was a thought
Biebel himself had toyed with for
years, and the up-front money pushed
him over the edge; the car was built
in a few months and is now tooling

o

1931 Madel A Fords are being bullt
today at Kevin Biebel's Lordship
Antique Auto in Stratford, Conn,

Aboul 85 percent of the car

is original, made of all reconditioned
parts, and the other 15 parcent
made of exact-scale, perfect

raplica parts done off the original
Modal A, Shown above are the

front left wheal and suspension,

At right, from top to bottom,

are the gearbox with shift lever;

tha body, which is dona In
fiberglass right down to the

rivet heads; and a nearly

complete Model A which is authantic
enough lo register as a 1931 Ford

at state motor vehicle bureaus,

saucily around the Oregon country-
side,

“The client liked the car and so
did we," Biebel says. " A lot of people
gaw it and we began to get letters and
telephone calls asking us if we could
build more, We had moat of the stufl
we'd need on hand, so0 we figured
what the hell, why not?"

Biebel says that original basie
body shells and certain body com-
ponents for the Model A roadster
are hardest to find, meaning that if
he ever hoped to get any kind of pro-
duction scheme going, he'd need re-
liable sources of supply. His search
for a body shell for his first new
Model A brought him to an Oregon
company known as Westcot Auto
Styling, which could turn out—quite
slowly, to be sure—a fully wooded
and exact fiberglass replica of the
original.

“The body they make is so au-
thentie,” Biebel says, “it even shows
on the firewall traces of the crack
made where the steering column
went through, something I've seen
on every Model A T ever worked on.
The body is perfect in every detail,
even to everv last rivet head used in
the original.”

Some parts hard to get

Biebel says other parts and com-
ponents are readily available, mostly
through specialty shops. A notable
exception, however, are '81 radiator
shells.

“They're rough to find,"” he says.
“You can get all the '28s, '29s and
'30s vou want, but the '31s are few
and far between. Fortunately, I've
got a pretty good supply on hand,
but if this new car thing takes off
the way it looks like it might, we'll
have to think of something.”

With one or two exceptions, the
most notable being the dash panel,
which is made in West Germany, the
parts and components used in making
the Lordship Model As are either
originals or U.S.-made reproductions.
All of the original stuff used is com-
pletely reconditioned, and in some
cases this means it is better than
new,

“Not to take anything away from

(Please lurn to page 152)
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Detroit's old, hand-me-down body dies
are still stamping out 'new’ cars.

"

~

£ st v
' ¥

he 1966 Ford is still being man-

ufactured today in Brazil. Brand-
new 1968 Chevy Ils are alive and
well in Argentina, being built there
ag 1976 models every working day.
2o are any number of other outdated
American cars.

Detroit's hand-me-downs serve a
useful purpose in foreign lands.
What happens is this, As body dies
become outmoded here, theyv're sent
to other countries. Tooling and die
costs were amortized long ago dur-
ing each car's U.8. run. Since auto-
mobiles tend to be wvery expensive
anyway in places like South Ameri-
ca and Spain, using hand-me-down
body dies helps reduce prices. You
can imagine that with newly crested
dies, tools and fixtures these cars
wotld be more expensive still.

To go along with these second-
time-around bodies are Detroit-de-
veloped engines and running gear.
The Chrysler Corp. Slant Six is very
popular abroad, as it still is here.
S0 is the MoPar V& And Chevrolet
Sixes and V8s power not only the
Argentine Chevys but similar cars
in as wide-ranging places as Aus-
tralia, Germany and South Africa.
{The bodies for these latter cars
aren't hand-me-down, but the en-
gines are the same as we use here.)

To get to specifics, here are some

a4 POPULAR MECHANICS

of the familiar ex-Detroit models
still being manufactured today in
different parts of the world.

Brazilian Fords

Ford's 1966 full-sized sedans are
produced today as the 1976 Brazilian
Galaxie 500 and Ford LTD. These
cars use the 292-c.i.d. V8 (discon-
tinued here in 1962), the only change
from previous U.S5. specs being a
Vasconcelos two-barrel carburetor.
The Galaxie 500 and LTD are sold
only as four-deoors. Ford-0-Matic,
airconditioning and vinyl roofs are
among the Brazilian Ford's options.
The Gsalaxie 500 retails for about
$10,000 U.S. in Brazil, and the LTD
Landau goes for $12,640,

Brazilian Dodges

Brazilian Dodges are derived from
the 1970 U.S., Dodge Dart. They
come in four basic series: Dart De
Luxo coupe and sedan, Dart SE
coupe, Dart Gran coupe and sedan,
and Charger R T coupe. All span the
111-inch wheelbase, and their stand-
ard engine is the 318-c.i.d. V8.

Three-speed manual transmission
iz standard, with Torqueflite auto-
matic optional. Other options include
twin exhausts, power steering,
heavy-duty suspension and metallic
paints. The Charger R/'T coupe can

be ordered with a 215-bhp version
of the 318 and burns 82-octane fuel.

Argentine Chevrolet

Chevrolet sent its 1968-69 Chevy
I1 body dies to Argentina several
vears ago, and Chevys IIs have been
produced down there ever since.

Called Chevy Standard, Super,
Malibu, and Series 2, their base en-
gine is the 230-c.i.d. Six, with 8.1:1
compression ratio and 187 bhp. On
the Chevy Standard, a three-speed
manual transmission is standard, the
only accessory heing power brakes.
The Super has a more luxurious in-
terior and comes with an optional
250-c.i.d. Six. The Malibu is again
ong step up, and a three-speed auto-
matic iz optional. For the faster
crowd, the Series 2's Six is boosted
to 170 bhp, with four on the floor,
reclining bucket seats and console,
plus fancy wheels and paint stripes.

Argentine Dodges

Dodge might be discontinuing the
Dart in this country for 1977, but
not in Argentina. There, the 1970
U.S. Dart body shell is proudly of-
fered in two series: Polara and
Coronado, Both are on the familiar
111-inch Dart wheelbase. There's
also an Argentine Dodge GTX

{Please turn fo page 160)
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his engine is so0 quiet I can't hear it at
any speed,” croons a Denver service rep.
“Very smooth and quiet."—Virginia ac-
countant. “Less engine vibration than the
six-cvlinder 1974 Gold Duster [ traded for
the Arrow."—Florida design engineer. “The
counterbalance shaft makes it a smooth,
quiet motor."—lowa salesman.
Plymouth's Arrow, like Dodge's Colt, comes
from Mitsubishi in Japan. And like the Colt,

Several owners e rating it no less than excellent. A Virginia

compared Arrow
quality to BMW,
Mercedes, Cadillac.

Counterbalanced
Silent Shaft is

available only in

it'a available with Mitsubishi's Silent Shaft < the 2000-cc engine.

engine, an in-line Four with two counter-
weighted, counterrotating shafts that cancel
out normal four-cylinder vibrations. It's not
a new idea (the 1932 Pontiac V8 had a simi-
lar device), but it surely works,

Economy ranks No. 1 as the Arrow’s main
selling point and brings raves from 60.5 per-
cent of its owners. A California merchandis-
er exalts: “Outstanding total economy in
terms of initial price, maintenance, fuel con-
sumption, ete.” An Illinois hardware clerk:
“It gives good gas mileage, looks sporty, was
inexpensive, lots of standard features." A
California lathe operator: “Looks nice, the
price is not too expensive, and you can fill

People laller than
aboul 5-leet-6 can’l
sit up straight in

realtor comments, “In my opinion, this Ar-
row has the gquality construction that Volks-
wagen once offered in the late 1950s."
Confirms a New York toxicologist: “Very
golid; no shakes, rattles, or mechanical dif-
ficulties. I'm familiar with mechanical de-
pendability of previous Mitsubishi products.
The only problem ia ill-fitting rugs.”

Agrees a Los Angeles cable TV service-
man: “I can't find even one loose screw!"™ An
[llinois steelworker: “Excellent workman-
ship, and it’s the only car I've ever owned on
which, if you let go of the door, it will shut
without slamming. The Japanese have built a
very solid little car. Everything fits perfect-
b

On the minus side, though, low headroom
bothered 10.4 percent of our owners, and 15.8
percent brought it up as one of the items
they'd like to see changed. “The car’s appear-
ance, which I find attractive, was determined
with the aid of a wind tunnel, I'm told. 1 be-

the rear seat. = |igve that accounts for the lack of headroom

Here's an economy
featurs thal

it with regular leaded gasoline because it € .0 i0d qulte 8

doesn't have a catalyvtic converter.” And an
IBM engineer in Tennessee: "I wanted an
economy car and liked the looks, price and
warranty; also the fact that the Arrow is
backed by Chrysler rather than a foreign
company.”

Workmanship and general quality also won
high praise, 50 percent of our respondents

few Arrow buyers.

in the back seat.”—~California bank clerk.

Other complaints involved the Arrow's
seats. “The front bucket ia too short to sup-
port my lega."—Indianapolis musician, “I'm
5-10 and wear 232-inch pants. I must drive
with the front seat all the way back. My
knees are still bent, and there's no room for
anything but midgets in the back seat.,”—
New York ice cream man.

Styling capped the buyving decigions of
54.9 percent of owners surveyed. A Califor-




Arrow interior (lail)

is less than perfect

for some owners. Lack
of head and legroom is
a complaint, and seat
style and shapa is
anather. Two-liter Silent
Shaft Four (below) is
praised as is Arrow’s
nimble handling (bottom).

PM OWNERS REPORT:
PLYMOUTH ARROW

Bull’'s-eye on l
styling; near miss |
on headroom

A nationwide survey based on
823,552 owner-driven miles

by Michael Lamm west coast enitor




nia police sergeant comments, “It was the
best-looking small car I could find at the
time, and the price was right." A California
nursge: “My husband wanted us to buy a se-
dan, and I wanted a station wagon, so we
compromised on this Arrow hatchback.,” A
Minnesota law student: “Hatchback styling
gives good looks plus good storage space for
such a small car."

Performance pleased owners with the 2000-
ec engine but displeased others who chose

the 1600-cc. Generally speaking, the five-

speed overdrive transmission brought smiles
while the Torqueflite automatic fostered a
few grimaces about sluggishness. On per-
formance, a San Diego student writes, “Has
fantastic power; the pickup is there when
you need it. Clutch is very, very light, and
the five-speed tranny responds quickly, al-
though reverse requires some effort to get
in gear."

Handling again brought favorable com-
ments from owners who mentioned it. A Mil-
waukee secretary burbled, “I like the feel of
the car, the way it handles on the road. Sure
is a change from a big car.,” A Wisconsin
auditor: "I replaced a Triumph Spitfire and
eapecially like the Arrow’s performance and
handling.”

Dealer conscientiousness and service re-
ceived mixed reviews, most owners judging
their dealers good to excellenf. One item that
tipped many a buying decision was the Ar-
row's 12-month, unlimited-mileage warranty.
One Minnesotan mentioned, “I drive 300 to
400 miles a week. After comparing most
small cars in the Arrow's price range, the
unlimited-mileage warranty proved the turn-
ing point for me.”

Two-thirds of our respondents had experi-
enced no mechanical problems with their
Arrows, and the other third's primary com-
plaint was brake squeal—no great problem,
Hesitation and engine surging plagued 13.8
percent, a trait traced to the carburetor.

Suggested improvements and changes in
the Arrow's overall makeup included these:
“The average driver's view of the road is

that way there's

The five-speed
overdrive trans

is available with
the 1600-cc engine.

partially blocked by the inaide mirror. I have
to bend down to see past it."—Illinois busai-
nessman. “‘More headroom in the rear."—
New York secretary. "Parts should be avail-
able when a new car is put on the market.
We've waited two months for touch-up paint
and a lamp bulb in the radio.”—New York

mix of cargoes. - super. “I'd like to see the rear seatback split

g0 you can fold down half at a time."—South
Carolina banker,

In summary, the Arrow does everyvthing
promised and pleasantly surprises many
owners with its performance, handling and
riding comfort. Tight rear head and legroom
come &8 no surprise to most buyers, and
hatchback convenience more than compen-
sates, Quality, workmanship, and tossed-in
extraa leave owners really impressed, % % &

Rear seats are very tight, lack headroom for
anyone over 5-foot-6. Auto Editor Hartford
(left) is 5-9. Seal folds easily (above).

Versatility of the
hatchback design
(left) is an Arrow
teatura much liked
by all owners, The
back seat folds
down to increase
luggage space.

Summary of 1976 Plymuuth Arrow Owners Reporis*

Tetal miles driven #813,552 Swlrr?
Average miles per gallon: c,wn;‘
I A=liter Four Ride
In town [EPA, 23 manual) . 353
Long trips (EPA, 13 manual) 3.2 Specific dislikes:
2.0-liter Four Mot encugh headroom
In town [EPA, |8 manual) . 220 :';:;f_f“ legroom
Lang #rips (EFA, 11 manual) 286 Paoe dedler: tardes.
lligllﬁr. 5299 Lack of power '
:;:Ii::: FF::: .l What changes would ]lnl like?
More headroom I
Transmizslons: More legroom
Five-speed manual 40.5% Reshaps wseats
Four-ipsed maonual EER ] Botter materials
Autematic 5.4 Bl sabién opbal
sales n:
Models: Excallant
El? werias .';:;"}'. Good
&5 . M3 i
w‘l‘rrr did you choois 'Hu Al'rwr':s o Poar
ie.-nn?n-; L 518 w;twu ﬂlf-hlr
Sitm 0.3 G-:u-.d LU
Price 13.2 *“m‘.
Specihe likes: Fair
Econamy PP 4 Paar

*Parcantager might not equal 100%, due to rounding or insufficient data.

Humber of vehicles owned:

Five or more cors

Comfort opinlon (front seat): What type of trouble?
Ay, Broke igueal | N
a4 Ajreanditioning : ... 11
1.l Carburstor v A E R
4.5 Electrical ] ) 1.1
k] Cold starty ... : e 1 |
Coambart -plllu Imr seatl: Did fix It yeurself?
. B.7% Nu“... : " 0.9
0% You ol
02 satiste
I Deoler irs ahory?
U i e S 7
Yo ... ey kA
~IO0% Decler serviee l-llll-l
aun Excallant T K |
- iud ; ; H:
- ey D :
15 Fair R T, )
Makes of other cors owned: " Poot * L
: 33%  Age distribution of swners:
12.2 5-19 years : oo O
NIF] 10-4%y b l-05 1 mil
73 w'-II'HH- ag . 15k
Hui any mechanical m-hl:? Would you buy ancther Arraw?
7Y% g R | .
13 Mo v n.r
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IT'S NEW

Solar electricity from wafers

Domestic electricity from the sun may
soon be feasible, using new solar cells
that produce 1000 times more energy than
the same size array of silicon cells now
powering satellites, Engineers at Varian
Associates in Palo Alto, Calif., are test-
ing tiny gallium arsenide wafers with a
sun-tracking parabolic reflector that con-
centrates light on the wafars to generate
power, Small-scale prototype above puts
out 1 velt at 10 amps.,, but a 100-cell ar-
ray could produce a kilowatt, (For mare
on similar research, see MIT Breaks the
Sun Barrier, page 54, Sept. '76.)

Bank stick-up alert

One problem in bank holdups has been
to alert street police and passersby that
trouble’s afoot. Now MNew York's Chemical
Bank has a sign outside each branch
which, when activated by hidden buttons,
flashes a "Robbery in Progress” warning
o people and the cop on the beat. Hope
is people will duck, clearing streets,

Quick cable mounts for masonry

Securing electric wire or cable to mason-
ry walls no longer calls for masonry bits,
anchoer bolts and mounting clips. A new
epoxy-applied mount sticks to concrete
or masonry walls, and the electrical con-
ductor is fastened in with a quick cahle
tie. The mounts come in black, weather-
resistant nylon for outdoors; natural my-
lon for inside and can be used with TV,
hi-fi, telephone or electrical cable. Thay
are designed for use with EMA epoxy,
which provides a pull-off force exceeding
50 pounds. Panduit Corp., 17301 Ridge-
land Ave., Tinlay Park, Ill, 80477, makes
the glue-on mounts,

Hydrogen-powered car

It locks like a '75 Pontiac—and
is, engine and all. But the con-
ventional 450-cu.-in, plant has
been converted to operate on
poliution-free hydrogen, Top pho-
to shows engine modification
involving a propane carburetor,
redesigned to mix hydrogen with
air instead of propane, Shielded
ignition cables reduce induction
to prevent backfire, and water
injection has been added, Bottom
phote of trunk shows fuel tank
containing powdery metal hy-
dride which soaks up hydrogen
fuel and carries it In safe form.
The hydrogen is released from
its chemical bonds only when
. heated by engine exhaust. Should
tank rupture in an accideant,
spilled powder would not ignite
or axplode. The system, devised
by Billings Energy Research
Corp, of Provo, Utah, currently
is being tested in a bus flest.

HOVEMBER 1976 29




Motorcycling mean streets

Some streets are no place for
a street bike! But the 175
enduro is a natural for both
on and off the road riding.

by Jim Elder

treet riders often have to cope

with off-read conditions. Big-
bikers, especially, have to learn to
live with the downers of steel bridg-
e slickened by rain, loose sand and
gravel on the road, road construe-
tion, railroad tracks, wet leaves and
all other terrors associated with
large motoreyeles and street tires.
Five hundred pounds go down hard
when they go down,

Nobody is suggesting you hang a
headlight on a motoerosser for a
croag-continent vacation ride on the
oid chance that vou might hit one
angled two-by-four on a freeway exit
in lowa. But for short-distance com-
muting, running errands and low-
mileage weekend recreation, do you
really need a superbike? The altern-
ative is not necessarily a moped or
a 100-ce pusasycat, Even with the 55-
mph speed limit, freeway traffic de-
mands quick throttle responses and
60-plus cruising capabilities. Where
do you look for a four-lane commuter

Rough riding is in store when you
encounter road construction (as
shown top right), detours or just
plain chuckholes, Hit a flooded
saction of road (above) with a
superbike and you'll ba
swimming, but with high clearance
and trials/universal tires, it's

more like fun,

Versatility Is another advantage of
a medium-sized, 175 enduro: just
bungee a box on the back and
you can haul homa the groceries.

an POPULAR MECHANICS
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which will also ignore manhole cov-
ers, & bike that will earry vou and
the groceries over torn-up suburban
streets on Friday afternoon, two-
lane blacktop or on one-line dirt cow-
trails? Look at the enduros.

You may have no intention of rac-
ing the Baja or spending a day slog-
ging through mudholes and up
mountaing from checkpoint to check-
point. But the design qualities that
make good endurc motorcycles—
gpeed, handling, responsive suspen-
gion, light weight and street-legal
lighting—might also make an ideal
transportation and recreation ma-
chine.

How many horses?

A 175 has just enough extra mus-
cle to minimize shifting, but tame
enough to wheelie only when your
whim, not the bike's, wants some
daylight under the front tire. Mod-
ern 175s deliver 16 to 25 horses to
the driving wheel.

A dozen, maybe more, manufac-
turers offer street-legal endure ma-
chines in the 175-ce class. Best-
known and most widely distributed
are the Yamahas, Suzukis, Kawa-
sakis, Hondas and Harleys.

All 1758 are single-cvlinder kick-
astarters, Fifty-two to 55-inch wheel-
bases mean they are full-sized adult
machines, but the low, 200-pound
weights mean trim ladies and skinny
guys can flick them through low-
speed traffic and pick them up when
some turkey knocks them down in
the supermarket parking lot.

That sugpgests another plus for en-
duros. An upset, while you are in
buying groceries or out jumping
logs, will not bankrupt vou. These
motoreyeles are designed to take

tumbles with no more damage than
perhaps a broken mirror or a turn-
signal lens,

While we are talking money, en-
duros sell for $900 to $1500—half
the bite of big bikes. For insurance,
firure twice to three times the pre-
mium for liability-only on a big-dis-
placement machine, and three to five
times more for full coverage. The
1768 are stingy with parts and ser-
viee, of course, and easier to work
on if you like to do your own
wrenching. Fuel economy compari-
sons are less spectacular. The one-
lung enduros drink sparingly, but
they like oil through those two-
stroke engines, Don't bother to count
the pennies either way—just com-
pare any motorcycle’s liguid appe-
tites with the four-wheel alterna-
tives,

Two rides and a wring-out

We don't pretend to have tested
every 175, But to support our thesis
that an enduro of moderate displace-
ment deserves consideration as a
commuting /recreation motoreyele,
we rode two of the latest models and
gave one a two-vear, 5000-mile
wring-out.

Nine hills will buy the Honda XL-
175, a happy genetic cross of Honda
four-cyele smoothness and the Elsi-
nore motocross handling. The Japa-
nese thumper is polite and predict-
able on the highway, all the way up
to an honest 70 mph. Good balance
and B-plus inches of crankcase clear-
ance mean vou can jump a curb
when the clod in the dump truck
pulle an unannounced left turn in
front of you, or jump the downed
tree on your favorite weekend trail.

The turn signal lights are stuck
on tiny stalks which may be pretty
but not after one fall-down, And
like most Hondas, the XL is cold-
blooded every morning, but that is
what chokes are for.

Kawasaki put new fenders and a

Suspension, balance and tires of an endurg
make cattle guards, railroad tracks, bridge
joints and other potential pitfalls {laft) a
breeze, You can use an endurg as a
practical, around-town commuter bike

and, as shown above, ride into the

sunset on back roads and trails.

revouted pipe on the quick and de-
pendable F-T and now ecall it the
KE175, “Super-lube” mixes the oil,
the engine delivers 16 hp at seven
grand and it does have a tach, It has
an inch more ground clearance and
eight pounds less weight than the
Honda, for about the same price.
Front turn lights are rubber-mount-
ed on the bars, but the rear blinkers
will self-destruct as quickly as those
on the XL,

There is more to say about the
Can-Am T'NT. You would expect as
much since we spent two years in the
saddle on that bike and found out
a lot about it in that time. It has
the longest wheelbase—55 inches—
of the 1758, 9-inch clearance and
weighs 233 pounds. It carries 2.5
gallons of gas, seven-tenths more
than most, and the metered-injection
oil reservoir is part of the upper
frame member,

Prebreakfast warmup?

The T'NT has been in daily three-
geason use for two years, It has been
driven on several 112-mile highway
trips which included two high moun-
tain passes and one long straight
where B0 mph could be sustained
before ldaho began enforcing the
new speed limit. One time it covered
300 miles of the Oregon Trail—over
sand, shale, rocks, sagebrush and
rivers. Perhaps a prebreakfast warm-
up for a California desert racer, but
three tough days for one who is
normally a road-biker. It's hauled
groceries, gpone fishing and carried
cameras to places no four-wheel-
drive would go.

It spent six weeks touring the East
Coast tied down behind a van most
of the time, which blew the fork
seals. After installing new rubbers
and new fork springs just in case,
the only problems have been unde-
pendable charging of the battery,
which only affects lighting when the
engine is shut off, and one burned-
out headlight which was replaced
with a domestic sealed beam for one-
fourth the cost of the Austrian
original.

Rear rack helps

For touring and commuting ver-
satility, a rear rack was installed
and an Eclipse tank bag was strapped
on. Since much of the riding was in
heavy summer traffic, a right-hand
mirror was added, but both come
off for back-country travel. Riders
from 14 to 46 have found the rangy
frame comfortable and controllable.
Perhaps the 30-inch seat height, two
inches lower than some enduros,
helps the younger riders, while the
longer wheelbase doesn't cramp a

(Continued on page 166}
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itizena’ band radios have become
c the hottest items in “hot” mer-
chandise. They're amall, but valuable.
They're in demand, and—left alone
go often in unattended cars—they're
all too easy to steal.

Think about the CB in your car
for a moment, You probably have a
big, distinetive antenna advertising
the fact that you have a radio worth
atealing (some thieves find the an-
tennas worth stealing, too). And the
average curb-side thief can usually
spot that radio’s location with a quick
glance through vour car's side win-
dow, then pry it out and run off with
the CB in about as little time as it
takes him to break into vour car.

And a break-in can cost you not
only vour CB but whatever else of
value there is in your ear—plus the
coat of fixing any damage.

But make it a little harder for a
thief to find and steal your set, and
vou'll keep it a lot longer. And, re-
sponding to the rise in CB thefts
{State Farm Mutual Insurance esti-
mates nearly one-fourth of its 1975
auto accessory theft payments went
for CB radios), manufacturers are

by Ilvan Berger
ELECTRONICS EDITOR
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flooding the market with gadgets de-
signed to avert thefts,

Your antenna needn't advertise

A CB antenna on vour car is verv
“in" these days. You can even buy
a dummy to “give your car that ‘CRE’
look." But keeping that antenna in
the car, where it won't betray the
presence of a CB, is better. An intel-
ligent thief i(and the really dumb
ones don't last long) would rather
make a beeline for the car with the
108-inch whip than walk up and down
the aisles of a parking lot looking
through car windows to spot a car
with a CB inside. The besline ap-
proach is less likely to attract suspi-
clon—and it's less work,

The simplest way to foil a thief is
to remove your antenna whenever
you leave your car. That still leaves a

Rugged lock-mounts, like this
Shur-Lok, can protect your
set—if anchored well
enough that no one
steals the whole
assembily.

=W
(a

telltale socket, but it's not wvisible
from as far away as the antenna
was, Antenna Specialists and Radio
Shack make quick-disconnects that
let you remove vour antenna with a
simple push and twist. (But so can a
thief, so be sure to take it off when
yvou park.) You can also just unserew
the mast, but that takes longer; if
vou do, it's wise to keep rain and dirt
off the now-exposed contacts with
one of the little plastic caps made by
Antenna, Inc., Antenna Specialists
and Radio Shack; buy extras—
they're easy to lose.

Folding antenna brackets

An easier approach, if a hit more
expensive, is to buy one of the manv
brackets that let you fold your an-
tenna down into your trunk when vou
park. Most of these attach to the lip




Hide the fact you've got a set: Hy-Gain
8 (below) has all its controls, plus a
digital channel readout, on its micro-
phone, with the rest of its works in a
featureless, and easily hidden black box.
With optional extension cables, you can
even hide the box in your trunk—yat

still have all controls near the driver
(right). If you remove and hide the micro-
phone when you park the car, and use a
Hy-Gain or Antenna Specialists disguise
antenna, no one will know you have CB.

surrounding the trunk opening, and
let vou open the lid and fold the an-
tenna down inside, The one shown
here, from Holly Enterprises, at-
taches to the trunk lid instead; it
could be a bit handier when vou're
loading or unloading. Such brackets
average about $15 each; one—the

SouthCom Foiler—is 5.

You can use any antenna with
these brackets, as long as it's shorter
than the width of your trunk open-
ing (allow a bit for the bracket's
height, too). But since vou have to
mount the assembly at the side of
the opening, yvour antenna’s radia-
tion pattern will be asymmetrical,
pointing diagonally across the car
from its mounting point (see How fo
Add the Right Ears to Your Wheels,
page B6, March "T6),

IIf you don't want to stop each
time you park to open and relock
your trunk, you can get an electri-
cally retracted antenna, like the Ten-
na model shown, or similar ones from
Royal Sound, Kraco, Antenna Spe-
cialists, CPD, Metro Sound and Valor,

Since these muat be mounted at the
side of the car, thev also radiate
asymmetrically—and they don’t ra-
diate as well as regular antennas,
either. Antenna makers estimate a
loss of about 3-6 dB in signal
strength, which they claim will not
cause a significant reduction in range,
?ml retractables cost about $40 to

70,

The ‘disguise’ antenna
Antepna Specialists’ “disguise” an-
tenna is a slightly less expensive

ALL CIRCUITS HIDDEN IN
TRUNK OR ELSEWHERE e

DISGUISE
ANTENNA

il [
= e ———— T |
ALL CONTROLS, DASHBOARD '
TUMING DIAL CONNECTOR
Ol REMOVABLE IS ONLY CLUE TO b
MICROPHONE CB'S PRESENCE j

($30) solution. It looks like a normal
AM-FM antenna, and doubles as one,
too, But like the retractables, it must
be mounted asyvmmetrically, and is
also about 3 dB leas efficient than
conventional antennas. The makers
say there's no significant loss of AM
or FM reception, though. And the
disguise antenna, unlike the fold-
down or retractable types, must be
unscrewed when yvou're going through
A cAar wash.

Removable antennas are another
anawer, Magnetic mounts ecan be
placed in the center of the roof for
the most even radiation, and will
stick on well beyond legal speeds on
all cars but those with vinyl roof
covers or convertible or plastic tops.
For side mounting (and asymmetrical
radiation again) there are many
mounts that clip on a car's rain gut-
ter. A new one from Channel Master
clips to the edge of the side-window
glass. Then there's the removable
trunk-lip mount from Antenna Spe-
cialists,

“I don't see no set in there"

Even without “advertising," soon-
er or later someone will look in vour
car window and be tempted by your
CB’s shiny chrome. Or mayhe they'll
be looking for—but not finding—
vour set.

Out of sight, out of mind is what
counts, 8o some CB owners install
their sets in such spots as the glove
compartment, under the driver's seat,
or beneath the dash but way back
near the firewall, The set's now out
of sight, all right, but so are its con-
trols.

That's one reason you'll find more
and more sets with most or all of
their controls on the microphone.
Radio Shack's One-Hander puts them
all there; similar sets from Royee
and Midland leave a few on a small
control box, which ean be easily
tucked into the glovebox,

But the set ideally adapted to this

approach is the Hy-Gain 9, Unplug
its microphone ‘control head, and the
only sign of the set's existence is the
round black jack—easily concealed—
that the mike plugs into. The rest of
the circuits are in a featureless black
box, which can be mounted almost
anywhere in the car, especially if you
usze the optional extension cables,
Performance of this set is excel-
lent, though its controls take a hit
of getting used to (they seem to work
backward ), Its digital channel read-

Swing the antenna into the trunk with
this mount from Holly Enterprises. You
don't have to break connections to do
it. Similar mounts are available from
many sources; most mount on the edga
of the trunk epening, not the lid.

NOVEMBER 1976 a3




Retract your antenna and it won't attract
thieves—or vandals, either. This model,
from Tenna, is center-loaded. Many makes
of retractable antennas are available,
some of them doubling as antennas for
ordinary AM and FM car radios.

Mounted in your dashboard's radio slot,

a CB is harder to steal—and looks so
much like a regular car radio that many
thieves may not even notice it. But lock
up the microphone when you park—it can
still be stolen readily.
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out in the mike is easy to read. The
only drawback inherent in this ap-
proach is that the microphone must
double as a speaker. At moderate
volumes, this works well, but at high
valume levels, distortion is a problem.
There is a connection on the black
box for an external speaker, but
that's one more wire to run and an-
other component to coneceal.

{ By contrast, the microphone in
Radio Shack's One-Hander wasz not
nearly as good a speaker as the Hy-
Gain's—but the big speaker in the
One-Hander's main box was a far
better one.)

Steal your own set first

If you already own a set, you ean
hide it another way, with a slide-in
mount that makes and breaks the
get's connections for power, for the
external apeaker (if you're using
one), and sometimes for the antenna
as well (page 76, June '76),

This has an added advantage: If
the bracket's wvisible and empty, it
shows the set has been removed,
which might discourage a would-be
thief from hunting for it. If you've
already stolen the set, he can't.

But there are also disadvantages:
If you forget to take it out, you make
a thief's job all the easier. And some
insurance policies pay off only on
thefts of sets which are rigidly
mounted as “part of the car.”

Onece you've slid your set out, what
then? You can tuck it under the seat
{ probably the firat place a thief would
look, though), hide it in the glove
compartment (if it fits), or lock it in
the trunk (best done out of sight of
the area where vou'll be parking
vour car), Or vou can take the set
away with vou: Platt Luggage even
makes a molded carry case just for
that purpose,

Other mounts, such as the Shur-
Lok, take the opposite approach. In-
stead of making the set easy to re-
move, they make it hard to take—
hard enough, you hope, to discourage
a thief's attempt. But unless the
mount is anchored with great care,
it can be ripped out and the set re-
moved.

Mounting the set in vour dash-
board is a neater way to make it
hard to steal. Combinations of CB,
tape and AM /FM to fit your dash-
board's radio slot are available from
JIL, Rovee, Boman /Astrosonix, Au-
tomatic Radio and Audiovox.

Combinations give you fewer con-
trols to fiddle with, and place them
all where they'll be handy. But they
make you pay a lot—and all in one
lump. If any part needs fixing, the
whole system will have to be out for
repair (and it's reasonable to suspect
that eramming all that into one box

increases the chance of something
going wrong). And the set's high
value might tempt a thief into rip-
ping up vour dashboard.

Alarms: the last resort

All these tactics are designed to
convinee a thief it's not worth his
while to break into vour car. But
what if he does anywav?

Then your last resort—short of
an armed guard in the car—is to rig
yvour car with an alarm in hopes of
acaring him off again before he has
stolen anything worthwhile.

There are car alarms designed to
ring, scream or blow vour ecar's horn
if the car is jostled or opened, or if
vour set or antenna is removed. But
don't count on anyone's responding
unless you're within earshot vour-
self. And alarms work best only if
vour CB is so well secured that a
thief must apend a long time getting
it. 8o consider an alarm as a supple-
ment to other measures, not a sub-
stitute.

CB is still a hot item. But these
precantions should help you keep cool
about keeping yours, * &

Cross a Kriket with a camel, and you get
a Kamel that sits on your car's hump,
haolds a Kar Kriket speaker for clearer
sound and takes your CB. When you park,
it transfers readily to your trunk. From
AFS, it's priced at $30.



Wings for CB ‘takeoff’

This distinctive design for mobile CB antennas
features ''wings" of rigid aluminum that mount on
a car trunk. Makers claim performance equal to a
4B-inch whip, due in part to capacitive top-load-
ing. Channel Master, Ellenville, N.Y. 12428

Torchlight for corners

Flexible fiber optics allow a new mini-torch to
bend light around corers for modelmakers or
handymen. A junior “Lite Probe" uses two AA
batteries, costs 54, Industrial model takes two D
cells in a plastic case (above). %48. Ibis Over-
seas, Litd., 520 N. Michigan, Chicago, 1il. 60511

Message holder
clips right to
your telephone

“While you wera out , . ."" mes-
sages needn’t get buried on pa-
per-strewn desks any longer. The
answer is a flexible plastic "“Call-
Back" message clip that snaps
into the rear finger-lift notch of
any standard business office or
home telaphone. The manufactur-
ars have made it transparent so
that it will blend with the color of
any telephone or home decor.
$1.98. A & D Products, 2 E 5L,
Santa Rosa, Calif. 85404,

Copper-clad mini-car

What do you do with 8517 old British pennies and a lot of spare time?
In Carsigan. Wales, a young secretary applied that many king-size “'cop-
pers” with epoxy lo the entire surface of her baby Austin, The dazzling
finish weighs 150 pounds, has a face value of only $60. Bul considering its
unigue application, the cellection is said to be worth up to $5000.

Solar 'blanket’ warms
swimming pools

Fuel-fired pool heaters were fine
before the energy crunch. But now
¥Ou can raise your pool's temper-
ature 10° to 15" with "“"The Solar
Pool Blanket,” a sheet of trans-
parent plastic bubbles that let in
solar heat, then act as insulation to
prevent its escape. Makers claim
it allows cold-weather swims with
70 percent less fuel cost. Dearing
Solar, 12324 Ventura Blvd., Studio
City, Calif, 81604,

NOVEMBER 1976 a5



| In 1960, the laser was still
| a lab curiosity. Today it's

into everything from drilling
teeth to machining the
toughest metals. Tomorrow
the laser may unlock the
door to useful power from
nuclear fusion reactions.

by Richard F. Dempewolff

a blinding pyrotechnic display
gpouted like a July Fourth fireworks
fountain. In a split second I'd seen
a sheet of 14-inch-thick titanium—
among the toughest metals in use—
sliced in two at 580 inches per min-
ute. The cutting tool was a tooth-
pick-thin beam of invisible light.

At United Research Laboratories
{URL) in East Hartford, Conn., that
same beam—from & 15-foot-long car-
bon dioxide “electric discharge lazer”
(EDL) capable of delivering a con-
tinuous 20-kilowatt beam—has been
cutting up or perforating everything
from paper and ordinary lumber to
stainless steel, foot-thick granite and
even diamonds, It's been welding
metals of all kinds—steel up to an
inch thick. It's been melting cylinder
walls and valve seats to provide them
with a nearly indestructible ceramic-
like surface, known to laser people
as an “amorphous” or a “glass me-
tallic" coating, And 20 kilowatts is
modest in the high-energy laser bus-
iness nowadays.

Even behind the dark glass shield

Top-secret laser work

Just how modest is indicated by
oceasional hints seeping from places
like our military's Defense Advanced
Research Projects Agency (DARPA)
and its sacrosanct laser weapons de-
velopment branch at Kirkland Air
Force Base in Albuguerque, N.M.—

86 POPULAR MECHANICS

MASTER
CONTROL
ROCM
COMPUTER

University of Rochester's laser
fusion lab hits a nuclear fuel peliet
with four beams, A new lab will

have 24 converging beams with
5000 times the energy.

with the cloak-and-dagger code name
“Eighth Card." Here, as well as in
nuclear fusion labs, laser power is
discussed in terms of “"megawatts”
and “gigawatts” (millions and bil-
lions). Not that it's actually running
that high except in an oececasional
burst for a billionth, or trillionth,
of a second.

But that doesn't mean our national
defenders aren't dreaming hungrily
about such laser power. A recent
DARPA report to Congress dis-
cussed the need to investigate laser
rocket propulsion systems “for
launching military payloads into
space,” and exploitation of the high-
energy laser's ability “. . . to pre-
cisely transmit energy over very
long distances at the speed of light.”
It talked about the laser's “. .. abil-
ity to cause damage to the target in

AMPLIFIERS

_»LASER BEAM

TARGET
CHAMBER

times much less than the flight time
of a missile,” and ita *'. . . pointer-
tracker features . .. which direct the
laser beam spot onto a ecritical area
of the target to do damage.”

Actually, there's a big difference
between a continuous laser and a
nano-second (millionth of a second)
power-packed zap, which will become
evident az you read on. But today,
the high-energy laser is at least a
qualified fact,

Most of the early tales of Buck
Rogers-type “death rays,” capable of

The ubiquitous laser has moved
into a variety of fields—from jobs
calling for flea power less than a

watt that pumps light signals
through hair-thin optical fibers in

the Bell System's lean cable (A},

to the multikilowatt beam that
drills precision holes through
stainless-steel turbine fan blades

(E). Today's high energies were

made possible by Bell
Laboratories’ Dr. Kumar Patel and
his invention—the C0D: laser (B).
Other applications invalve “finger-
printing'" of inclusions in gem-
stones (D). Expariments even

use laser to clean tooth decay with

a special “lightwave guide" (C).






vaporizing everything from people
to whole cities, probably were
prompted by the miasma of super-
secrecy surrounding the Eighth Card
operation. Dr. George Heilmeier,
DARPA's director, has vigorously
denied the existence of laser “super-
weapons' on any U.S. planes, tanks
or shipa. He labels such reports ab-
surd. The really far-out rumors prob-
ably are, But whether or not new
high-energy lasers have been tested
for weaponry potential on actual
military heavy equipment iz aca-
demic at best.

Lasers powerful enough to inflict
significant damage to delicate com-
ponents of enemy aircraft, satellites
or missiles already have been demon-
strated in scientific and industrial
laboratories. And experimental high-
energy mobile laser units packed
into huge vans admittedly are being
field-tested by military services for
tactical uses—among them a Honey-
well 1000-watt LADAR system (laser
radar) for precision “antiship mis-
sile defense and missile guidance.”

Power for zapping planes

Four yvears ago the laser industry
journal Laser Foecus reported that
wood was being set ablaze by a 60-
kilowatt gas dynamic laser (GDL)

two miles distant, and that the beam
could be aimed precisely enough to
peg a playing card at a mile. Re-
cently, Bell Laboratories’ Dr. Kumar
Psatel, inventor of the high-energy
carbon dioxide laser, told Popular
Mechanics uneguivocally that with
current technology an infrared CO:
laser has the potential size, efficiency
and power to be packaged aboard a
T47-type plane and to knock other
planes from the sky “at long dis-
tances.” And it's no secret that ad-
vanced lasers are steering large anti-
tank gun projectiles to designated
targets with near-flawless precision.

And there's been persistent talk
from the field about a laser gun de-
signed to blind enemy gunners from
the air. GIs call it the “eye-popper.”
While officials won't acknowledge it,
there's no question that any rifle-
type laser device employed in rang-
ing and tracking could be adapted
to “eyve-popping,” given proper (and
available) power and optics,

More interesting to gun sports-
men, perhaps, is an “Indoor Marks-
manship Trainer,” made by Inter-
national Laser Systems in Orlande,
Fla, Using a low-power “eye-safe"
laser that adapts to the M-16 rifle,
the unit shoots laser pulse “bullets"

(Please tuin to page 132)

A parade of lasers (from top): An Army
rifle-type ranging laser; a 20-kilowatt
beam zapping oil shale; a laser-guided
missile and target about to be hit; GTE
Sylvania's mobile PATS tracks planes.
Left, top: Laser target trainer with
readout scope. Left: Tha Army’s tracked
test bed for evaluation of laser weapon.
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You can
make
giant prints
at home

by Ivan Berger
PHOTOGRAPHY EDITOR

aking photomurals in a home

darkroom isn't easy. But it is
possible—and the results are quite
impreasive. Kodak enlarging papers
are available in large rolls (Porter's
in Cedar Rapids, Iowa, sells them by
mail), and most enlargers can be
tilted to project big images on the
wall or turned around to project
them on the floor,

For developing the big prints,
there's lota of equipment available.
Perhaps the least expensive are the
Maxwell Photomural tanks that hold
paper up to 30 by 40 inches (other
sizes hold up to 48 by 96), develop
them in just one guart of chemicals,
and cost just $26 up.

A more elaborate approach is the
119 Big Dipper, which holds the
paper under moderate tension while
you raise one side and lower the
other to pass the paper through the
chemicals in the troughs below. It
processes paper up to 30 by 50 inches,
using only 32 ounces of chemicals,
and givea you a view of the print's
surface while it's developing. Four
trays are included, one for each
chemical plus a washing tray with
hose attachments. There's also a $30
Little Dipper; the difference is that
the overhead hoist is eliminated,
leaving you to pass the paper up and
down by hand.

Getl a helping hand

For professional labs, CPI's Mural
2000 ($866 without pump and motor
drive} handles paper up to 5 by 35
feet! But the 5-foot trays are avail-
able separately for $78 each, if you
want to try hand dipping.

You'll find it helpful to have help
when you're making murals—not
just for handling the big sheets of
paper (they get wvery floppy when
wet, and wrinkles can crack the emul-
sion), but also for focusing: One of
yvou can stand by the paper checking,
while the other focuses. L

Prints this size and bigger da-
mand care in processing. New
darkroom hardware makes |t
easier to do—and do it right.

Big Dipper iz expensive (£119), but its crank system
makes it easy to roll the paper through
the chemicals evenly.

Maxwelllank (above)

is Inexpensive, saves
chemicals. CPl Deaville
machine (right) can be
motorized, has temperature
control system availabla,
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For driving over snow or camping out in it,
there’'s new equipment that makes the sport
more comfortable, more fun—and safer.

by Bill McKeown

QUTDOORS EDITOR

The ultimatle in equipment for snowgoers
could include: A, A rifle (the hibernating
bear you disturb may be bigger than you
arae). B, CB radio and motorcycle tank
bag with plastic top to protect topo map.
C. Helmet, goggles, electric gloves,
rear-view wrist mirror and snowmobile
suit, D. Clamp-on boom mike for

CB and intercom. E. Pleasant companion.
F. Backpack. G. Tharmal ice chest.

H. Mountain tent. . Snowmobile sled.

J. Sleaping bags In stuff sack.

K. Duffel bag holding the equipment
shown on facing page. L. Bear-paw
snowshoes, M. Snowmobile pac boots
with removable felt liners. N. A dependable
snowmobile—this one's a 1877 Moto-5ki
Futura model from Bombardier. PM
models are Dale Mell of Ski-Doo, Duluth,
and Keri Thorne, Miss Minnesota for 1978,

PM phota: Pat Elder
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t had been a sunny winter day of

winding along forest trails and
apeeding across snow fields, But now
total darkness had come and white
flakes were dusting through the head-
light beams as we headed down a
frozen lake, trying to stretch our gas
out toward the village six miles
ahead somewhere in the night. Sud-
denly the headlight of one of our six
machines dimmed and went out.
Cireling back, another machine
coughed and sputtered from low fuel.
With one smowmobile idling to pro-
vide light, we checked gas tanks,
found one driver who hadn't been
racing and had plenty of fuel, and
gent her and her husband off to town
to gas up and bring us a supply.

They were back in less than an
hour, but that was plenty of time to
joke about spending the night in the
snow, wonder if our refueling team
could spot our weak flashlights, and
make mental checklists of what we
should have had along. In the vears

EMERGEMNCY FLARES

COMPASS
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BANDAGE

CAMPSTOVE
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EXTRA
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gy Ag:EANEHE HAND WARMER |
=

Emergency gear often means extra layars of dry clothes to conserve body
heat and prevent wind chill whan driving into strong cold gusts at speed.

Camping out in cold country, particularly
when it can happen by accident, requires
extra aids for keeping warm, rigging a
shelter or windbreak, cooking, sleeping
and signaling for help it necessary,

since then, we have added a lot of
items and eliminated others. The
result is a collection of basic equip-
ment for day runs, emergencies that
may last overnight, plus winter
camping essentials, Many of these
items would also make sense in the
trunk of any snowbelt ear or back-
pack of a cross-country skier,

What will the well-dressed snow-
mobile and driver wear this winter?
We took our gear and lists out into
the Rocky Mountain snows of the
Grand Tetons above Jackson, Wryo,,
to teat them with outdoors photogra-
pher Jim Elder and performance
engineering teams from Bombar-
dier's Ski-Doo and Moto-Ski snow-
mobile divisions.

The essentials

First essentials, of course, are a
small package of spare parts—extra
sparkplugs and wrench, serewdriver,
friction tape and the rest, plus a
firat-aid kit and waterproof matches.
Extra sunglasses, a few plastic bags,
and a Boy Scout or Swiss Army
knife can be carried in a pocket or
belt pack. A little reading ahead of
time on first aid, frostbite, survival
and mountain sickness doesn't fit in
any kit but makes good sense.

Backpacks can be worn by both
driver and passenger, though for a
crosg-country run, it is more com-
fortable if only the passenger wears
one. A pack mayv be lashed on the
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back of the machine and special cus-
tomized snowmobile bags are also
available, Rucksacks and belt pouches
gtrap easily on rider or machine, and
a motoreycle tank bag, made by
Eeclipse, hag a transparent map case
on the top, will mount in front of
the driver for easy navigating, and
can even be removed and worn as a
backpack. Stuff sacks, duffel bags
and that great Air Force surplus
item, the parachute bag, can be
packed aboard a tow sled, lashed
down, and covered with a tarpaulin
or ponchos secured in place most
easily with elastic shock cords. A
rigid tow-tongue for the sled is al-
most essential to keep it trail-track-
ing properly and prevent it from
climbing aboard and up your back
during downhill deceleration.

Up from the back of your machine
can extend a fiberglass marker wand
with orange flag, and slid under the
securing straps on snowmo or sled
can go small snowshoes, cross-coun-
try skis and possibly a rifle, A rifle?
We remember talking with an old
cargo wrangler who probably still
spends late winters in northern
Canada, heading up frozen rivers
to supply fly-in camps. Once thaw
comes, only airplanes can reach the
distant lakes, but old Michel would
head up with a diesel snow tractor
towing a sledge train loaded down

Checklist of equipment

FOR COMFORT

B Glove shells, Comfort electric gloves,
poncho, ski mask, Frostline booties,
Storm windshell parka, Stag Hand-
warmer, Readfield mini binoculars,
Comfort boot warmers, Reyco Frost-
Guard cream, wool socks, wrist rear-
view mirror, Thermos All-Weather
blankets, backpacks, sled, Eclipse tank
bag, duffel and stuf! bags. Royal pac
boots, Ski-Doo and Moto-Ski snow-
mobile clothing, sled,

FOR CAMPING

B Sleeping bags, tent, food, wire saw,
Coleman ice chest, compass, canteen,
matches, flashl'ght, candlas, stove,
cord, thermometar.

FOR SAFETY

B Signaling mirror, CB radio, snow-
shoes, first-aid kit, rifle, flares, strobe
light, bandages and splints, avalanche
cords.

SOME EQUIPMENT SOURCES
B Eddie Bauer, Third and Virginia 5ts.,
Seattle, Wash. 98124,

M L. L. Bean, Freeport, Me, 04032,

M Beliek (CB radio), 1093 Bedmar St.,
Carson, Calif, 80746.

B Comfort Products, Box 9200, Aspen,
Colo. 81611.

W Company 3, Box 1859, Aspen, Colo,
81611,

M Eastern Mountain Sports, 1041 Com-
monwealth Ave., Boston, Mass. 02215.
B Eclipse, Box 372, Ann Arbor, Mich.
48107,

B Frostline Kits. 452 Burbank, Broom-
field, Co'o, BO020.

B Herter's, RFD 2, Mitchell, 5.D. 57301,
B Mountain Safety Research, 631 5.
06th St, Seattle, Wash. 98108.

B Patzoldt Wilderness Equipment, Box
T8, Lander, Wyo. 82520.

B Recreational Equipment, Inc., 1525
11th Ave., Seattle, Wash, 98122,

B Redfield Co., 5800 E. Jewell Ave,
Denver, Colo. 80222,

B Reyco Products, Box 1203, Sonoma,
Calif, 95478,

B Royal Red Ball Boots, Naugatuck,
Conn, DETTO.

B Morm Thompson, 1805 NW. Thur-
man, Portland, Ore, 97208,

Stowing aboard all the essential gear is easier with a rigid-tongue snowmaobile tow
sled where extra equipment can be lashed in place. Backpacks for both machine and
riders, however, can also carry most items shown, secured with nylon and shock cord.
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with supplies like food, gasoline,
boats and outboard motors that
would be heavy and expensive to ship
in by air. Occasionally, during a bliz-
zard, Michel and crew would find the
river-bank remains of a trapper's
abandoned cabin to hole up in. But
there is no welcome as rude and un-
friendly, he claimed, as that of a
hibernating bear who'd found the
cabin first. Michel carried a gun,
with a scrap of masking tape over
the muzzle to keep snow from pack-
ing into the barrel.

Snowmobiling is no pleasure sport
unless vou can keep warm while driv-
ing into a cold wind that increases
the wind chill factor, and when
stopped along the trail as well. Snow-
mobile suits can be supplemented
with extra socks, ski facemask, extra
gloves, handwarmers, poncho or wa-
ter-reaistant rain jacket for that day
with miserable freezing rain, Ther-
mos All-Weather thermal blankets
that can also be rigged into a shelter,
electric socks, gloves, mittens and
boot warmers, Liquid and solid stick
fuel handwarmers can also chase the
chill from damp mittens and boots
before you must put them on, and

(Please furn lo page 168)




IT'S NEW

Housebreaking frustrater

Smashing out a glass pana in the
front or rear door, then reaching in-
side to unfasten locks and latches is
a common method used by house-
breakers to gain entry—unless you
have a tricky lock or barrier to dis-
courage them. A ‘“vandal panel” of
22-inch Plexiglas now promises to
deter such easy break-ins, The panel,
15 times stronger than regular glass,
is mounted owver the glass on the
inside of exterior doors, basement
and garage windows or other likely
points of forced entry. Besides baing
impact-resistant, the tough plastic has
a crystal clarity that makes it virtually
invisible. Panels measure 30 by 40
inches and come with mounting
screws, instructions. About 530 at
most building supply outlets. Rohm and
Haas, Independence Mall Wesl, Phila-
delphia, Pa. 19105,

STOL transport swallows big ones

Existing tactical transport planes can't accommodate the sprawling dimensions of
the Army's 26-ton, 155-mm self-propelled howitzer., But McDonnell Douglas’s new YC-
15 can. It also handles a 35-foot-long, 10-foot-high * Goer™ truck, or a 31-ton, 8-inch
howitzer, The plane was designed to haul big gear in or out of tight air strips.

Tank train umbilical

Thanks to tricky hose links supported
by swinging steel arms, a string of 10
railroad tank cars now can be loaded or
unloaded from a single connection. The
unigue system, by GATA Corp., can han-
dle 3000 gallons per minute.

3 i‘:.‘ L o s - L
L T._?ﬂ.q_:l:,:h__-*

Wide-track bike kit

Want to convert vour bike to a “trike'"?
There's a kit designed to fit most makes
or sizes from 24-inch wheels up to light
multispeeds. Front wheels provide more
stability and cost under $50. Tahran Mfg.,
Inc.. Box 812, Jamestown, N.D. 58401,
Dual forks support the wheels,

‘ /

Prop-driven skiing

When ordinary skiing got too tame for
instructors and students in the Design
Bureau of Russia's Mari Province Poly-
technical Institute at Yoshkar-Ola, they
put together a backpack engine with a
two-foot shrouded propeller on the
drivashaft. Then unit can, according to
claims of the student engineers, shove a
skier across flat country at speeds in
excess of 30 mph. The speed is con-
trolled by a hand-held throttle that is
linked to the motor by means of a
flexible cable arrangement.
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Take ybqﬁ-bick of a king-sized platform
with movable end tables or an economy,
y-to-build single sleeper.

y Mike McClintock

HOME ANDISHOP EDITOR

FM ohotos: Harry, Hl_:‘lm:n

N

The sweeping elegance of this luxurious platlorm is
matchad by its versatility. Full-length storage drawers
slide out easily on casters and convanient end tables can
be placed at any point along the 1=in, aluminum rails,



idden beneath the elegant styl-

ing and generous proportions
of PM's king-sized platform bed is
more easy-access storage than you'll
find in most closets. Although the
bed looks luxurious, every decora-
tive detail is built to serve a pur-
pose. The platform overhang is de-
signed to create a floating effect
that makes a large piece of furniture
gseem less imposing. But the design
algo puts to use one of the biggest

KING-SIZE BED trmTO SUT}

/4 u 54"
REINFORCING
RAIL %

e/ B
AC PLYWOODD

i

34" BIRCH
VENEER
PLYWOOD

P arl: Waller Hornens

HOW TO ORDER PLANS
As a further service to our readers,
PM is offering a full sel ol working
drawings of both platform beds, plus
a six-page instruction booklet with
hoaw-to photographs and construction
tips, for $7.895. Send your order to
Popular Mechanics Magazina, Home
and Shop Dept., Box 1014, Radio
City Station, New York, N.Y. 10018
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dust collectors of all time—the dead
space under a conventional bed. The
full-size drawers roll out easily on
casters (even on a rug).

Movable end tables

The rails are made from 1-in,
aluminum tubing with eompression-
socket elbows connecting the straight
lengths. The rails are attached with
screws and spacers every 12 in. (see
next page for details,
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34w 1304w 27 1/

112"
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The end tables are designed in
keeping with the free-floating look
of the bed. Aluminum bar stock is
bent like an upside down “J" to hook
over the top rail and bear against
the bottom one. The straps securely
hold the end tables at right angles
to the bed. But the design of the
atraps leta you move the tables to
any point along the rails, Since the
tables are supported without per-
manent hardware, vou can move

347 ACFLYWOOD
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80" ELBOWS
"1 ALUMINUM TUBING
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FH SCREW

The Simmons matiress we used s
about B-in. thick. Allow Y In,
between the maltress and the side
rail to accommodate bedcovers.

PLYWOOD

Bt i

A plywood Jig with nails supports the alu-
minum tubing for marking the screw holes,

the front and Teflon glides al the rear,
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them aside for better access to the
drawers or to the end of the bed to
support a TV set.

Construction tips

Use kiln-dried 2x4s for the bed
frame. This dimensionally stable
wooid won't shrink and tighten up
the drawers, To keep them operating
amoothly, install Teflon guides at the
back corners to reduce friction
against the support cleats, Much of
the construction won't be seen so0
you should devote the most attention
to critical areas like the side rail
corners, If vou cut carefully, a
aimple butt joint is all that's needed.

You should clamp the joint in
place and then counterbore for the
screws and plugs. Then drill pilot
holes through the joint so the screws
will seat firmly without aplitting the
d3-in. end grain. Take the joint
apart to apply glue, then tighten up
the serews in the predrilled holes, If
vou cut plugs (the same size as your
counterbore) from vour railing ma-
terial, they'll be unnoticeable when
you sand them flush,

The single sleeper

PM's small platform is a less chal-
lenging project you can build in an
afternoon. The simple baze iz made
from plywood panels that are rein-
forced at the corners. Carriage bolts
and wingnuts hold the pieces togeth-
er and make the bed a good-looking
piece of knockdown furniture. Ei-
ther design will shape up a bedroom
and put some style into going to
sleep. * &k

You can build this simple platform bed for
about $50, including the foam matiress.
The solid platform is surrounded by pine
raills, mitered at the corners and rein-
forced with 5/4-square kiln-dried strips.
The support platform is made of plywood
and painted to suil. Pull out the sight
carriage bolts and the bed will store flat.

R R e —
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IT'S NEW
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Seagoing ambulance

Star of Lite |, a new concept in med-
ical service afloat, recently went on
duty on Long Island Sound. Staffed by
volunteer doctors, nurses and technic-
ians, the 31-fool Uniflite fiberglass
cruiser (basically a MNavy PBR hull)
carries $12,000 in medical equipment,
Twin 225-hp Chrysler Marine engines
ram her through the chop at 35 mph.
Operated by marine and local police
and U.5, Coast Guard Auxiliaries In
Stamford, Conn. she logged 800 hours
of duty by mid-summer. She answered
a dozen emergencies, Including a
cracked skull from a swinging boom.
The victim, sped to a hospital, was
saved. Fewer area accldents, officials
think, are due just to the presence of
the floating ambulance. Communities
are invited to contact Fairfield Medical
Products, 2777 Summer St., Stamford,
Conn.

Paint the wood, not the glass

Amateur window painters won't smear
the glass so easily with this brush-and-
guard device. A clip-on metal shield at-
taches to a handle that takes inter-
changeable brush heads of different
widths depending on the job, Shield is
spring-loaded to help it press against
the glass. $3.95, Meryl Lea & Co., 31874
Lasher Rd., Birmingham, Mich, 48010,

‘Golfball’ in the sky
predicts earthquakes

Earthquake forecasts from out-
er gpace is a mission of the
NASA-Geological Survey “La-
geos” (Laser Geodynamic Sat-
ellite), recently tested at God-
dard Spaceflight Center in
Greenbelt, Md. Ground-gener-
ated laser beams aimed at the
sphere will be reflected from
“garnar-cube’ mirrors located
in the satellita's surface ports.
Like a corner shot on a pool
table, the beam will be bounced
back to receivers at the source.
By clocking traval timas of the
laser beams, scientists can
spot any changes in the move-
ment of the Earth’s crust be-
twaan stations, thus maasuring
the displacement of tectonic
plates—the cause of gquake-
producing stresses,

Digital clock-thermometer kit

This electronic alarm clock includes an
indoor/outdoar electronic thermometer
in a sloping-front package. Digital read-
outs are bright crange. Time reads to
saconds, and the two temperature read-
inge alternate. Besides a regular alarm,
tha clock features a “snooze’” alarm for
catnaps of 10 minutes to an hour. Instant
touch-bar resets the morning alarm.
Thera is even an alarm on the thermoms
ater thal sounds olf when readings run
above or below a preset temperature.
Kit is $125. Heath Co., Benton Harbor,
Mich, 48022,

On-camera mike
for sound movies

Two new super-8 movie cam-
eras, on@ with flixed focus, the
other with a 8- to 21-mm zoom
lens in Kodak's Ektasound ser-
ies, feature microphones on the
camera handle. They provide
maximum maobility for the pic-
ture-taker, eliminating dangling
wires—a big advantage at out-
door events. Extension mike
goes with it for use when need-
ad. The fixed lens 230 Is priced
at $275 while the zoom 240 is
available for $400 at most photo

supply shops.
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Record care:

Tenderness . o
Vs. tendcrlzmg

by Ivan Be rger ELECTRONICS EDITOR

on't blame your records if they're full
Dof noise, warps and
scratches—blame yourself. Long \&)
record life is up to you

It doesn't cost a penny to
store your records properly
(on edge, packed firmly to-
gether but not tightly
squeezed), or to be sure you put
them back in their dust jackets as soon
as you've played them. And take care
never to touch the recorded grooves—your
fingertip oils will glue down airborne dust.

A dust cover for your turntable will keep
records from getting dirtier while you play
them and will slow down the rate at which
the turntable collects dust it can transfer
to the records later,

What's left is getting the records
clean to start with. Shown here
are a variety of tools for rec- ¢
ord cleanliness: devices -7
that clean records as o
you play them, v
tracking along lhe\
grooves just as the
tone arm does (right);
gadgets to clean the discs just befora you
play them; devices to get dust off your stylus
and to remove static electricity that attracts
falling dust; plus a new lubricant,

My personal favorites here are the Zero-
stat, the Discwasher, the Decca Record
Cleaner, the Manual Parastatand Sound
Guard, not necess=arily in that order.

Polishing cloths don't clean down
in the grooves where the dirt mat-
ters; and | suspect them of leav-
ing dust-catching residues on
the record surface. Record &
sprays are even more likely /
to catch dust.

One possible ex-
ception to this is
Sound Guard, a
new, dry lubri-
cant which does
actually seem o
reduce record wear in lab tests — as shown
under the microscope.

Most of the cleaners shown at the top of the
next page are used damp—but nof wel—the -
better to pick up dust without building up sta- # Track your records clean "'."H.h (from top): Audio-
tic. Europeans, though, swear by devices like & Technica AT-6002, $10; original Watts Dust Bug,
the Lencoclean, which soaks the grooves as ¢ §7; conductive Decca Record Cleaner, $15: con-
the record plays; but some experts feel this troversial Lencoclean which keeps grooves wet, $13.
makes the record noisier if you play it dry there-
after: so if you start wet, stay that way,




cord cleaners vary in design: 1. bristle cleanar ($15). 3. Watts Parastat pocket to hold solution bottie. 5. Watts

weizer Designs Hydro Cleaner ($10) ($15) has bristies in the center Preener (34) is moistenad by an intarnal
1 & built-in fluid atomizer. 2. Decca to loosen dust and plush ends to wick. 6. Ball Brothers Sound Guard
cord Brush has conductive bristles to pick up dust. 4. Discwasher ($15) cleans and spreads a dry lubricant on the

yid static, also stand with bullt-in has one-way slanted bristles and record (see photomicrograph below).
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clean dirty siyli, try: Schweizer Designs Under the microscope, you can 5ee thin shavings worn by even a
210 (rear, $3); Audio-Technica AT-807 fresh stylus (above, left), accounting for some of the fuzsz
nter, 53); Watts Stylus Cleaner (right rear, £1.25); that gathers on the stylus. But lubricated with Sound Guard (above,

cwasher cleanar with inspection mirrar ($6). right), record appears fuzz-free. Grooves average 0.003 in, wide,

Static altracts dust back to
recards. To kil it, try
Staticmaster 500 brush with
1-year Polonium ionization
strip ($15, replacemeni
strips $10), or piezoelectric
Zerostal gun ($30),

which generates ions as you
squeaze, release its trigger.
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Can electronics
make you almost
as a fish?

The new gear can't yet set a hook,

but it can tell you where to look.

by Mark Sosin

Today's complete angler may cram his cockpit console with a foghorn-
hailer, RDF, CB scannar, radar, digital and graph depth finders.

t's true. There's no need for space

ape gadgetry when you want to
catch a fish. But most anglers today
like results as well as the relaxing
aspects of the sport when you just
sit, stare at the water and hope a fish
will come along. Beginning fisher-
men and veterans alike are now in-
stalling a great variety of equipment
and the advantage in finding fish
seems to go to the boat with the best
in electronic gear.

Perhaps the most wvaluable item
is a depth sounder. It should be the
first aid to consider when outfitting
a fishing boat. The basic units de-
signed for sport use, for about $50
up to £500, employ flashers that dis-
play returning echoes as a group of
bright orange flashes on a circular

e LA A ——

dial. With considerable practice, you
learn to distinguish types of bottoms
and spot pulses that indicate fish.
Reading depth is simply a matter of
matching the pulses to the foot or
fathom markings around the dial
scale. Some models with =elector
switches for zhallow and deep mea-
surements sound alarms to warn of
shoaling water or fish passing below.

More effective are recording depth
sounders which use graph paper and
a stylus to trace the confipuration of
the bottom and anything in between.
They provide an angler with a record
of evervthing under the boat, and
there is no need to watch it every
moment for the signal of a fish, as
you would with a rotary flasher. Re-
cording depth sounders come in

Underway, gear aboard Boston Whalar Qutrage points
owner Pete Litinas, Teaneck, N.J., out toward big ones.

straight-line and curved-line graph
models, depending on the tracing by
the stylus. Straight-line machines
generally have better resolution, are
somewhat more accurate, and cost
more than curved-line models. A
“white line" iz a new approach that
incorporates a second trace of the
bottom, allowing you to more clearly
distinguish fish that are lost on
other machines,

Scanning sonar is the latest inno-
vation, Based on sonar used to detect
submarines, the sportfishing models
have a transducer that rotates 360°
and will indicate the depth, direction
and distance of the fish from your
boat. (Flashers and recording depth
sounders operate with a fixed trans-
ducer that sounds down a cone under



the boat.) At the moment, scanning
gonar is being marketed by Weamar
{Western Marine Electronics, 905
Dexter Ave. North, Seattle, Wash.
98109), and Aquascan (Stembridge
Products, Box 90756, East Point, Ga.
30844). Wesmar had been making
commercial models for 10 years prior
to introducing their new unit for
anglers, Both units are about $1200.

Last year the state of Minnesota
attempted to ban recording depth
sounders on the grounds that they
reduced the population of fish be-
cause they made things too easy for
fishermen, The legislation was beat-
en. It should be remembered that
depth sounders do not force a fisher-
man to catch more than the legal
limit: are not a guarantee that he
will catch any fish, and are solely an
aid in loecating them.

New digital finders

Many boats are also being equipped
with the recently developed digital
readout unit that flashes water depth
in numbers continuously while you
run at any speed. These readout
finders are often installed in addition
to a recording machine. While the
recording machine is painting a pic-
ture, the digital unit is giving im-
mediate depth information. Among
other depth finder innovations are
two from Vexilar of Minneapolis,
Minn. Its eolor-coded flasher gives a
atraight-line readout showing bot-
tom depths in red and fish echoes in
green, plus a stop-action button that
freezes the display so a fisherman
can study it. Newest from Vexilar is
its CTR cathode-ray tube recorder
that shows a continuous TV-type
picture similar to that of the record-
ing graph sounder, and the image
can also be held in place for study,

Temperature sensors

Temperature sensors are another
valuable aid in both fresh water and
salt, Most species of fish have definite
preferences and tolerances of water
temperature and it's important to
know what the surface water is and
where the layver of water is located
which vour choice of fish will favor.
A well-equipped fishing rig may have
a hand temperature meter that can
be lowered to find optimum temper-
ature strata, plus a built-in sensor
that reads surface temperature.

Oxygen probes and light intensity
meters are often coupled with tem-
perature gauges and provide still
maore valuable information, Fish can-
not live without ample oxvgen, and
an angler could be wasting his time
in a lake or pond if there is not
enough oxygen to support the fish
that he seeks. The oxyvgen probe

(Ploase turn lo page 196)

Portable depth finder and fish spotter is
usually fisherman's first choice. Heathkil
$100 Dual Range has adjustable alarm.

Recording depth sounder charts bottom
structure, fish, Heath 5280 White Line
kit gives straight-line graph to 600 feet.

Both graph and flasher come with Ray
Jeftarson Dual Range Madel 5300 at $310.
Features work together or separately,

Temperature that a
fish prefers can be
located by lowar-
ing a probea. This
$28 Thermo Spot-
ter kit from Heath
has a 100-foot
calibrated cable
and battery-
powered sensor.

Underwater radar is the effect given by
Wesmar S580 Scanning Sonar. Rotating
transducer, diagrammed below, can

be set to show bottom or sides of channel
plus fish distance and direction from boat.

Range and location of fish are shown in a
similar manner on the cathode-ray tube of
the Aguascan | Scanning Sonar made by

Stembridge Products. Unit is about $1200,

Loran C is an expensive fishing aid, but
can give skipper instant pin-point
position by measuring radio waves from
two stations, Decca DL91 is $4895,
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SATURDAY MECHANIC

All the fine pointsofa
thorough distributor tune-up ,:

All the work that goes into a first-class tune-up can
be wasted if you don’t look deep into your distributor.

lectronic ignition is coming on

strong, but there are still 10
times more cars on the road with
conventional distributors.

There's a lot more to distributor
care than just adjusting point gap,
and we'll ecover all the maintenance
on conventional distributors (Fig.
1) step by step. Servicing can be
done with the distributor remaining
in the engine, but it should be re-
moved for bench work if a serious
problem is revealed.

1. Remove cables from the distri-
butor towers, Grasp the cable’s boot,
twiat and pull. Do not pull on the
cable itself,

As you take each cable from its
respective tower, mark the cable and
tower with some identifying number
or letter. Each cable has to be re-
turned to ita respective tower to pre-
vent damage to the engine.

Use clip-type clothespins or pieces
of masking tape on which you've
written an identifving number to
mark cables, To identify towers, ap-
ply a piece of masking tape to each.

Remember: The tower and its re-
spective cable must have the same
identifying mark.

2. Remove the distributor cap. For
the most part, caps are held by either
a pair of elips or holding devices
having slotted screw-type heads.

If clips are used, insert the tip of
a serewdriver behind each clip, snap-
ping the clip off the cap (Fig. 2).

If slotted heads are used, insert a
serewdriver into the slot. Turn to
disengage the latch.

3. Examine the outside and inside
of the ecap clogsely. On the outside
look for visible cracks, broken towers
and carbon tracks. A carbon track is
a trail of scot running along the cap.
It signifies a hairline crack

On the inside look for burned or
badly corroded terminals, worn cen-
ter contact and earbon tracks (Fig.
3).
4, Replace the cap if there iz rea-
son to suspect damage. Make sure

by Mort Schultz

when buying a new cap that it's the
one for your car.

If you replace the cap, lay new and
old caps side by side so markings and
distinetive features are aligned.
Tranafer pieces of masking tape with
identifying numbers from the towers
of the old cap to the respective towers
of the new eap.

5. If the old cap can be reused,
wipe it clean with paper towels or a
clean rag. Polish terminals which
are coated with a thin layer of car-
bon or are slightly correded by

PM: art: Pater Trojan
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Distributor: 1. condenser; 2. points; 3.
gap-adjust notch; 4. cam; 5. conden-
ser pigtail, primary wire terminals.

Terminals for sparkplug cables and
center contact must be inspected.
They must be clean and not worm.

3

rubbing lightly with a plece of sand-
paper,

Clean out each tower. You can use
a professional-type distributor tower
cleaning tool, which can be purchased
in an auto supply store, or a small,
round wire brush,

6. Take the rotor from the top of
the distributor shaft. For the most
part, there are two kinds. One type
can simply be pulled off (Fig. 4).
The other, which resembles a cap
that seems to cover the entire distri-
butor, iz held by two screws and

Clip-type fasteners for distributor
cap are snapped open to remove
cap for access to components.

shaft and inspected. Make sure it
is not cracked or worn excessively.




Centriflugal advance machanism is
positioned just underneath distrib-
utor breaker plate on the shaft.

Check wires: primary lead (1) and

to connector for the two wires,

condensar pigtall (2). Arrow points

MHITAIL

Remove distributor point asseambly
hald at mountings (1) and (2). Note
condenser mounting screw (3).

To replace cam lubricating wick in
the distributor, release small, lock-
type washer with a screwdriver,

8
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Feeler gauge must be held prop-

erly to get accurate reading. This

distributor uses two sets of paints.

washers that have to be removed.

7. Examine the rotor as carefully
as you did the distributor, Look for
cracks, carbon tracks, breaks, and a
burned, corroded or broken metal
terminal. Replace a rotor showing
even slight damage. Be sure you get
the one for vour distributor. Not all
rotors are the same size although
they may be of the same configura-
tion.

8. You may see some sort of cover
over the distributor, This is a radio
frequency interference (RFI) shield

Distributor cam must not be over-
lubricated. With cam |ubricating
wick, do not lube cam at all.

Point gap can be sel accurately
by means of the adjustment
notch in the point assembly.

12

and has no bearing on distributor
performance. The shield is in two
halves. Remove screws and lift each
half off,

9, Find out if the centrifugal ad-
vance mechanism is functioning
properly. The centrifugal advance is
the mechanism, consisting of ecoun-
terweights and springs, that alters
ignition timing by means of centri-
fugal force as engine apeed varies.

The mechanism may be in full
view, gitting on top of the distribu-
tor shaft. If it is, twist the two parts

wires should be routed so that

1 Condenser pigtaill and primary
they won't contact moving paris.

Squeeze boots as you replace
wires. This releases trapped air
and makes positive connaection.

of the assembly until they are wide
apart (Fig. 5). Let them go.

If the parts spring back together,
yvou can proceed to the next step, If
not, then the reason for the trouble
—whether weak springs, a damaged
mechanism or binding distributor
shaft or bearings—should be found.

In other distributors, the centri-
fugal advance is positioned beneath
the breaker plate, and vou can't get
to it. To find out if it's working
properly, place the rotor back on the

(Please turn to paga 156)







These Japanese tools are
handmade and tempered with tradition
from centuries of swordmaking.

by Mike McClintock wome ano sHor epitor

ou probably haven't seen these tools at your local hard-
Y wiare store. But if you enjoy carpentry, you'll be interested
in how they do it in Japan. The design and use of these hand-
made tools stem from centuries of fine swordmaking. The apirit
of Japanese construction, which combinea simplicity, grace
and utility, iz readily apparent in these tools once yvou know
the jobs they're designed to do. The azebiki saw (B), for
example, is used to make mortise and center cuts where a
short, stubby blade is ideal. If you've already noticed the slant
of the teeth on the large pando saw (D), you've picked out the
higrest difference between Japanese saws and ours. The teeth
are set to cut on the pull atroke, a unique feature that takes
some getting used to. In contrast to the long-handled saws, the
planes have no handles at all. After some practice, you'll ap-
preciate the sensation of the pulling cut at vour fingertips.
Wooderaft Supply Corp., 313 Montvale Ave., Woburn, Mass.
01801, i importing these reasonably priced tools (azebiki saw
is $7.60). L

A—Mawashi-Noko: A fine-toothed keyhole saw with a sharpened point.
B—Azabiki-Noko: Double-adged saw for mortise and center-start cuts.
C—Shakuri-Ganna: A shoulder rabbet plane made from hard, white cak.
D—Gando-Noko: A heavy-duty saw for making rough cuts in timber.
E—Ono: A lightweight, dalicately balanced Japanase hatchet,
F—Dozuki-Noko: With 24 taeth per inch, this backsaw makes line culs,
G—Hira-Ganna: A 14-inch block plane with laminated steel cutter,
H—DOire-Nomi: Chisels with hollow-ground blades for long-lived edges.
l—MWankin-Ganna: Shape the handles on this spokeshave for your grip.

i

Japanese MNomi (chisels) have The picture isn't backward, The

hollow-ground blades made of
laminated steal, The blade tlang
axtends 1% inches into the han-
dla, Striking end is wrapped with
an lren ring lo prevent splitting

planes (and saws) are made to
cut on the pulling stroke. Tha no-
handle design gave ma somae
problems, but you do gel a good
feal for strength and depth of cut.
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OPENING CUT IN
PLASTERBOARD _

1. Unused soffit space

The dead space going to waste within the

soffits over kitchen cabinets offers handy

storage for items used only on occasion like
Christmas dishes and glassware. Make the opening in
the plasterboard as large

as space permits, then install short

studs at the sides to take a lip-type door,

f you're hurting for extra cupboard

space and see mo way of gaining |
more, chances are yvou have over- |
looked potential storage space that's
actually there and going to waste. In
some cases it's dead space within a |
kitchen wall and the soffits over cab- 't
inets; in others it's space under wall L. )
cabinets and on the surface of a door, et — ||

The four space addera shown here e
show how you can put this waste %NETIE m

CATCH HINGE

space to work by building in or ad- T
sTUD [\ |

SOFFIT OVER
CABINET

|  ding on shallow cabinets to give
extra storage for canned goods,
gpices and items you don’t often use.

w SE

-

{..'-:I"IUN \;‘IEW

spaceadders 3
forcrowded =
kitchens

o

INTERIOR
grop W | WALL
MAGMETIC |

& CATCH STUD J
2. Piggyback door storage SECTION
Hang a shallow eabinet fitted with shelves WALL STUD )
and a door on the inner surface of a OPENING IN T CASING
heollow flush door and you'll gain more PLASTE HBQAV TRIM

storage space for can and package
goods. Make the cabinet of 1xds, add a
dowel railing across each shelf and hang
it with L-brackets and Molly bolts,

PM ari: Tom Fung

PLYWOOD OR
LOUVER DOOR

3. Wall niche for | //
canned goods IVl

Hollow space in an interior wall offers storage galore for
canned goods. The 3% -in. width of the studs is ample to
accept row upon row, one-can deep. The cabinet is made to
fit betweaen a pair of studs. The door can be fitted flush with
PLYWOOD the wall for soup-zize (2% -in.) cans, or it can be brought out

an additional 3 in. by a deeper frame to accept 3-in.-dia.
FLUSH-TYPE cans. See that wall is free of pipes and wires. Locate studs
\ INTERIOR DOOR by tapping the wall lightly with a hammer for solid sounds.
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4. Under-cabinet storage i \/
Without sacrificing counter space, extra storage space can be gained by hang-
ing & row of 4-in, binlike drawers from the underside of your wall cabineis. _ %%ﬂf&ﬁ%ﬁ
They're handy for keeping spices, napkins and the like at your fingertips, ik L DA
Each hinged bin pulls out like a drawer and tips down at an angle for full _"l'
access to its contents. The bins ride in a frame assembly attached to the cabi- .
nets with screws in counterbored holes. Stop blocks in the dowel-p'n grooves w A i
prevent the bins from being pulled all the way out. = = 1374 3.3/4"
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Snow-melting
systems
you can install

These methods do away with the drudgery
of snow removal by hand, prevent accidents
and eliminate snow damage to your home.

by Penelope Angell

ASSISTANT HOME AND SHOP EDITOR

ow many times have vou grum-
H bled to yourself about there
“being a better way" as you headed
cutdoors, shovel in hand, to clean the
walks? There iz a better way. Snow-
melting systems can be installed to
keep ice and snow from accumulat-
ing on your roof and to clear your
driveways and sidewalks.

Three types of snow-melting sys-
tems are available for home use: 1.
Electric heating cable can be in-
stalled on wour roof to eliminate
snow dams on the overhang, 2. An
electric heating cable system can be
embedded in driveways and side-
walks. 3. A hydronic pipe system in
which a heated mixture of antifreeze
aolution or hot oil circulates through

the pipes to melt the snow can also
be embedded in the pavement.

Electric roof cables

Heating cables can help prevent
damage to the roof putters and in-
terior walls of your home. They melt
the snow, eliminating heavy snow
and ice accumulation on roof over-
hangs and stopping ice dams from
forming in gutters and downspouts.

Ice and snow accumulations tend
to develop particularly on homes
with large roof overhangs that are
not warmed by heat from the build-
ing interior. Snow dams are formed
when sunshine and heat rising from
the heated building partially melt ice
and snow on the upper part of the

Phaoto: Easy Heal-Wirakrafl

You can instail heating cables on your
roof with clips fastened under the
shingles. About 2% ft. of wire are
neaded per linear foot of rool, For
installation in gutter or downspout,

a straight run is sufficient.

118 POPULAR MECHANICS

roof. The slush runs down to the cold
gutter or unheated roof overhang,
where it again turns to ice and con-
tinues to collect. Beneath this build-
up, water rises under the shingle
tabs, spills over the back shingle
edges and can drain through the lay-
ers of stapled felt paper, down the
rafters, and onto interior ceilings
and walls.

The cable that prevents these ice
dams is an insulated wire that heats
to melt the snow when electrical cur-
rent flows through it. Available in
varying lengths from 5 to over 160
feet, it can cost from 50 cents per
foot for the short lengths to 25 cents
per foot for the long ones. The cable
and kits that include clips for fasten-
ing it to the shingles are available at
hardware stores and electrical sup-
ply houses. Each length of cable is
equipped with a cold lead wire, sev-
eral feet long. It plugs into a water-
proof outlet box, usually located near
the eave. The cable operates on nor-
mal house current of 120 wvolts and
consumes electricity at a rate of 6 to
16 watts per foot.

You should install the cable in a
zigzag pattern along the roof edge.
In this pattern about 2% feet of
wire are needed per linear foot of
roof. For installation in gutter and
downspout a straight run of wire is
used. Where eaves don't overhang
the house, you may only need cable
in the gutter and downspout to melt
the snow. If heating cables are used
on either roof overhang or gutter,
the downspout must also be heated
to carry away the water from the
melted snow and ice, A heated length
of wire is dropped inside the down-
spout to the bottom (even if it iz un-



derground ), using weights if neces-
sary. All gutters and downspouts
should be grounded to a driven
ground rod.

The best way to provide electric
current to the cable is to locate wa-
terproof outlets on the exterior walls
of your home fed by a No. 12 gauge
or other heavy wire. Cables can’t be
shortened or spliced. Each length
must be plugged in sepavately.

To turn on the system easily, a
switch should be located inside the
house. A pilot light that shines when
the system is on is recommended to
remind you to turn off the system
when it's not needed.

Heating cables in pavement

Melting snow and ice on drive-
ways and sidewalks is easily done by
means of heating cables embedded in
the cement or asphalt. These cables
are available either already pre-
spaced in mats, or in individual
lengths which can be laid down at
spaced intervals,

Mats can be cut to follow contours
or to curve around objects. However,
care must be taken that the heater
wire is not damaged in the process.

Cables are covered with plastic in-
sulation which permits them to be
buried directly into concrete or as-
phalt. Cold lead wires are attached to
the heating cable, These lead wires
must be long enough to reach a dry
location for terminating.

Snow-melting systems are de-
signed for average conditions. This
means that during heavy downfalla
the snow will accumulate slightly.
You ecan minimize installation and
operation cost by using two 18-inch-
wide heat strips for the wheel tracks
of your car, rather than a system to
melt snow off the entire driveway. A
mat 18 inches by 4% feet costs ap-
proximately $30 without installation,
Cost of two 18-inch-wide by 30-foot-
long mats for a 30-foot driveway
would be about $165. Coat of individ-
ual cables would be less,

You can install heating mats and
lay individual cable yourself, A li-
censed electrician ean wire and con-
nect the units to the household
electric supply. A reputable supplier
of heating equipment can usually
give adequate advice on the capacity
needed for your situation and the
method of connection. Manufactur-
ers can also give helpful information,

The spacing of individual heating
cables depends on the watts-per-
square-foot required, which varies
with the average number of hours
and inches of snowfall per year in
each area. Cable iz usually rated at
10 watts per square Toot. There are
many variables involved in the cost
of operation. Yearly operating cost

BEND COMNECTORS
BETWEEN SECTIONS
AS MEEDED

JUNCTION BOX \\

FIRST POUR TO WITHIN
2 INCHES OF FINISHED

Mats of prespaced heating cable
embedded in steal wire mash can
be installed without time-¢consuming
task of spacing and fastening down
each cable. The mats are available
in sizes to fit a stair step, or in
largar sizes for sidewalk or drive-
way from 12 by 415 ft. to 3 by 30

1. Mats can be shaped to fit around
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in Chicago, for example, for a 30-
foot-long driveway with 18-inch-
wide mats for car tires, using a sys-
tem consuming 40 watts per square
foot would be about $26,

When you install the cable, a lead
wire must terminate at a junction
box. The junction boxes can be
placed in the slab where the cable is
laid, or brought out to a main supply
point. If boxes are exposed to wenth-
er they must be of the outdoor wa-
terproof type as specified by the Na-
tional Electric Code.

Wires can be laid when new cement
or asphalt drives are built. To wire
an existing asphalt drive, a cable-
aaphalt sandwich can be built.

Hot fluid melting systems

An alternative to the electric cable
method of melting snow from drive-
ways and sidewalks, particularly for
large homes and commercial use, is
the hydronie pipe snow-melting ays-
tem. Pipes are embedded in the pave-
ment through which heated anti-
freeze or oil circulates to melt snow,

The Hydronics Institute, 35 Russo
Place, Berkeley Heights, N.J, 07922,
publishes a booklet containing in-
formation and procedure on install-
ing a home hydronic svstem called
Snow Melting Calewlation and [n-
stallation Guide for Residences (No,
S-400,

curves or odd-shaped obstacles.

A standard system uses *j-inch
pipe on 12-inch centers buried with-
in concrete, or on 9-inch centers in
asphalt. These pipes are in S-shaped
eoils that can be connected by means
of a supply and return main to a
heat exchanger which is attached to
the house heating boiler or auxiliary
hoiler,

Components needed for the sys-
tem include a gas or oil-fired boiler,
heat exchanger, heater pump, expan-
sion tank, gauges, valves and con-
trols, the pipe that circulates the
liguid and the liquid. A boiler need-
ed to melt anow on a 500-square-foot
area would take up lesa space than
a washing machine in vour base-
ment. Flexible polyolefin and rigid
copper tube or wrought-iron pipes
are among those used in the system.
A thermostat is also sugpgested for
heat control.

Some manufacturers provide a
package arvangement including de-
sign, engineering, materials, labor,
on-gite inspection and a puarantee
for installing the system. This pack-
agre is the most trouble-free but also
the most expensive. A homeowner
who is handy could purchase needed
materinla and do his own installa-
tion for much less. However, it
would be wise to employ a specialist
for welding work if rigid pipe is
used. * ok ok




hat turns you on to a stereo

system? For most people it's
@& combination of good sound and
good looks. The cost is generally the
only hangup. The way to beat the
high price tags is to build the cabi-
nets yvourself and sink your money
into individual components. By fol-
lowing PM's plans you'll get a hand-
gome and complete package for your
equipment that includes matching
gpeakers and a healthy amount of
record and tape storage. It's not a
rigid design. You can easily adapt
the front panel sizes to the com-
ponents you plan to get or have,

We made the cabinets from birch-
veneer plywood and kept the design
clean and simple so it would look
good without overpowering the
room. Speaker construction is not
complicated, but make sure you fol-

1 he d : ity TWEETER
ow the dimensions carefully, A com- . \
2 1" FIBERGLA
puter picked them as the best garming &
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SPEAKER CUTS

]
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PM art: Fred Woll

The computer's best effort produced
PM's “A" curve. Even a small

arror in the dimensions of the port would
change the smooth, deep bass of our
curva into the falsaly peaked bass of
curve "B,"” a design the computer
rejected. New Electro-Voice
components make up this easy-to-

build, two-way system that puts you
front row center—at home.
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PM's stereo wall
combines efficient storage,
easy-access components
and computer-designed
speakers, tuned for the
ultimate in sound.

by Mike McClintock

HOME AND SHOP EDITOR
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VENEER LUMBER
CORE PLYWOOD

-
| -

HOW TO ORDER PLANS AND KITS
As a further service to our readers,
PM offers a full set of working draw-
ings of the cabinet and speakers
for $6.95. Included is a 6-page book-
let of instructions with how-to photo-
graphs. You can also order the Elec-
tro-Voice components from PM. Each
sat (with woofer, tweeter, crossover,
wiring harmess and controls) is §157;
$314 for the stereo pair. Plans are
shipped free with this order (add $10
per speaker for shipping and han-
dling). 3M's cassette holders are $4.98
for & and $24.80 for 30. Send your
order to Popular Mechanics, Home
and Shop Dept., Box 1014, Radio
City Station, New York, N.Y. 10019,
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3/4 x 38" DADD

possible proportions from thousands
of combinations.

The speaker enclosures

Although a mitered corner joint
might have looked best (since we cut
the panels from the same sheet and
matched the grain at the joints) we
chose a half-lap with a solid birch
band to cover the plywood end grain,
This joint is easy to make, protects
the veneered edges and can stand up
to the powerful vibrations generated
by the 12-in. woofer.

On the inside, glue and screw #4-
in. plywood strips to support all the

CONCEALED HINGE

MIRRORA

TO SUIT
COMPONENT

38 x 34" SOLID

BIRCH BANDING ,
33/18"
CENTERS

316" WIDE
SAWCUT

1/4" PROTRUSION

CONCEALED HINGE

interior joints, Cut the front and
back panels after assembling the
frame. Here are tips to make your
job look good and sound great,

B Don't substitute ordinary fabric
for grille cloth. Most audio stores
have a pood selection in different
colors that's apecially made with an
open weave for speaker fronts,

B You can substitute fiberglass in-
sulation for acoustic batting—it's
the same thing. Staple it to all in-
terior surfaces except the front
component mounting board.

B Exercise caution when sanding the
veneer. Modern veneers are not even

VEMNEER TAPE

skin deep and a powerful sander can
eat through them. Patching to match
the grain is almost impossible,

B Invest in a carbide-tipped saw
blade. Even the most accurate as-
sembly won't look good if the edges
of the veneer are split or chipped
irregularly by saw cuts,

B To keep the construction free from
the effects of vibration, you must use
glue and screws, A ratchet screw-
driver (or Yankee drill) will save
you & lot of time here.

B The grille cloth is stretched over
the '4-in. hardboard panel and a 2-
in. flap secured to the back with duct

RECORD STOP

VENTILATED
ACCESS PANEL

——

et

2" CENTERS

RECORD 5TOP
1/4" PLYWOOD

—
-~

.

ViEx 1/8" DADD
VENEER TAPE

VENEER TAFE

3/4° BIRCH
VENEER LUMBER
CORE PLYWOOD
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Square layout is essential for good looks
on the cabinet and for tight, vibration-
proof construction of the speakers.

A radial-arm saw is almost essential for
this project. You can set up jigs for re-
petitive side panel cuts and hinge mortises.

Carbide-tipped blades will prevent edge-
chipping. Check your component dimen-
sions before making front panel cutouts.

)
z

Offset hinges make a secure, hidden
mounting ideal for veneer-plywood doors.
Screw slots allow positional adjustments,

Finish your surface cuts with a hand saw,
Snake a coat hanger through the cut to
support the panel and prevent splitting.

3 1m - _—

Three washers, used as spacers to match
thickness of the unmortised hinges, keep
component panel flush with adjacent doors.

Sell-stick veneer tape iz ironed onto the
plywood edges of the speakers. Use a ra-
zor blade and combination square to trim.

tape, Velero tabs are stitched to the
fold, matching the speaker tabs.

Cabinet construction

The sleek cabinet is designed to
show off your components and hide
all your storage. Starting from the
bottom, there are two, full-length
shelves for record storage, The 14-
in.-thick dividers serve as a truss-
like support system for the weight
above, Next comes a 6-in.-high, full-
depth storage area. The fold-down
door can serve as a work surface
for sorting or splicing tapes. Inside
there's room for headphones, micro-
phones, cleaning equipment, instruc-
tion booklets and other small items,

Above this is the main component
board, Glue and clamp this carefully.
You can add glue blocks and serews

Kickspace |s provided at the cabinet base,
Edges of the dadoes for tha Ya-in. récord
separalors are covered by veneer tape.

from the inside for extra support.
On the right we mounted a front-
loading cassette deck. The Pioneer
model CT-9191 has a full array of
recording features, including a
Dolby noise reduction aystem and a
nifty pushbutton release for the cas-
gette cover door. Above it is a Ma-
rantz 2235B stereo receiver. With
enough power to drive the speakers,
the combination amplifier/tuner will
also save space. To the left is a Dual
1249 turntable. The eritical controls
(including cueing bar) are mounted
toward the front, making it unneces-
gsary to build a pull-out drawer.
To increase visibility, we surfaced
the interior of the turntable opening
with mirrors and added a pencil
fluorescent fixture. This elegant ex-
tra makes the whole unit look like a

A continuous %-in. bead of adhesive
holds Ys-in, mirror panels to the plywood
walls surrounding the turntable.

million dollars at night. Above the
components is another 6-in. storage
gection. But behind this door we
mounted a series of cassette holders
made by 8M. On each one, a touch
of the button releases a spring-load-
ed drawer and a tape pops out, ready
to load. Above the tape door (which
vou can hinge to fold up or down) is
another shelf for record storage.
You can use touch latches (push
on the door and it opens) or mag-
netic cateches and pull knobs. Con-
cealed hinges will highlight the
striking effect vou can get by cutting
the sections of the cabinet front
from one piece of plywood., The con-
tinuing grain, running from one
panel to another, will help make the
cabinet a beautiful addition to your
living room. * i
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Laminating: the fine

Everyday objects take on a striking new look when made of wood !

¢ Tl (

— =

HANDMADE

WITH CARE

u

ombining two or more
woods into laminations

can |||‘rrtiL||'s' .-.I:|5‘|||'i.-'i1|.',r pt-
terns and color blendings.
Laminating also offers a
chance to l‘\LEJl'J'i.IIIL'rIT with
small amounts of exotic woods
that would ordinarily be too
expensive.

Ta prepare the laminate,
glue the wood pieces together
with a thin, even coat of
liguid hide, epoxy resin or
other wood glue. Clamp the
wood tightly with bar or pipe
clamps to form a “blank.”
Place ACrapn wood on either
side of the blank to protect
it from eclamp marks

After the glue has cured,
plane the blank smooth and
aaw, carve or lathe-turn it to
form the object. Sand it
amooth with coarse, mediam
and fine sandpaper, then ap-
ply yvour finish.

Be sure all mating surfaces
are smooth and totally free of
imperfections and dust. Pur-
chase dressed lumber,

The first project is on the
opposite page. The remaining
five |Ii'll_!-1'i.'|.:-| follow.

The author
shapes salad
s5Ccoops with a
wood rasp




art of layering wood

laminations. Here are six handsome projects.

by Penelope Angell

1. Fancy tray

The handles of this poplar
and pine tray are cut from the
ends of the tray blank to give
a continuous pattern effect
The sides are strips of poplar.

Materials: 4 pieces of pop-
lar and 3 pieces of pine, each
16 x %8 x 1in.; 2 strips of pop-
lar, each 10 x %4 x Va in.; glue;
4 No. 6 brass flathead screws,
1% in. long: sandpaper (3
grades); vegetable oil,

Method: Prepare the lami-
nated blank with alternating
16-in.-long pieces of wood
as explained on the lacing
page. After the glue has dried
and the wood is planed
smooth, saw 2 in. off poth ends
of the blank for the handles.
Attach the handles to the tray
with screws by predrilling twa
holes in the underside of each
handle approximately 2 in
from each side., The hancdles
should have a 1-in. overhang
Mark screw placement 2 in.
from both sides on the under-
side of the tray, then counter-
sink them. Glue the poplar
strips to the tray sides. Sand
smooth, then finish with oil.

) PCS. ALTERNA
POPLAR AND

4/ NO. & BRASS FLATHE
SCREWS PER HANDLE




2. Rolling pin

AUXILIARY PIECE FOR SPUR
CENTER DRIVE 1" WIDE

Use a dowel as an axle to sand the discs,

This rolling pin is made of maple
and teak discs turned on a lathe.

Materials: 10 maple and 9 teak
discs each 4 in. in diameter by 13/16
in. thick; 2%z-in.-square teak stock
about 8 in. long; glue; Ya-in.-diameter
dowel; 2 socket-head screws 3-18 x
13 in. and SAE washers; sandpaper;
wax paper; peanut oil.

Meathod: On a jigsaw cut out the 19
discs. Drill a Ya-in. center hole in
each (A). Using a dowel as an axle,
individually sand the disc edges. Cut
the dowel to equal the combined
thickness of the discs plus 1 in. Slide
the discs onto the dowel and glue to-
gether with an auxiliary piece of
wood to serve as the spur center
drive (B). (You may want to enlarge
the disc holes to 9/32 in.) When dry,
lay out the center on the drive piece,

19 PCS. ALTERNATING
MAHOGANY AND MAPLE,
7" 4" DIAMETER x 3/16"

B,

PILOT HOLE
FOR CENTER
IN DOWEL END

/818 x 3"
SOCKET HEAD

SEREW AT TEAK FLUG
SAE WASHER

Ml o

D h

The rolling pin is ready lo be assembed.

mount and turn. Remove the auxiliary
spur drive and clean the glue from
the rolling pin end. Turn the teak
stock to a 2-in. diameter and saw
crosswise in half for the handles.
Drill pilot holes through both handles
and make a %8-in.-diameter counter-
bore in one end of each handle 3 in.
deep. Drill pilot hole to 11/32 in. on
each handle. Cut two teak plugs %
in. diameter by % in. deep. Drill ¥ in.
by 2 in. deep into each roller end and
make a 5/16-18 coarse thread tap
(C). With a cotton swab place five-
minute epoxy glue into the threads in
the roller ends, being careful not to
get any on the outside face. Add wax
paper over the screwheads or the
roller may not rotate. Assemble using
PVA (polyvinyl acetate) glue for the
plug (D). Finish with oil.

3. Salad scoops

These salad scoops are made with
five layers of reddish Padouk veneer.

Materials: 5 pieces 9x11-in. veneer
1/28-in, thick; casein glue; lead pipe
about 3-in. diameter and 11 in. long
(or other cylindrical form); rubber
strips for clamping (from an inner
tube or rubber gloves); 2 6-in. pieces
of leather lacing; vegetable oil.

Method: Cut the veneer pieces,
then sponge with water until pliable.
Glue them together with an even coat
of glue. Clamp the veneer around a
pipe, securing it with the rubber
bands until the veneer is dry. It will
form a nearly complete cylinder (A).
Remove from pipe and saw into two
equal pieces (B). Trace the full-size
pattern (C) on a veneer piece and
saw to rough shape with a coping
saw. Trace pattern on reverse side of
paper as guide for second scoop to
produce a right and left-hand scoop.
Refine with wood rasp. Sand, then oil.
Drill holes for leather hangers.

VEMEER WRAPPED AROUND PIPE

3" DiA.

i

SAW VENEER LENGTHWISE
IN EQUAL PIECES

4. Breadboard

This poplar and pine breadboard
has a handle carved from walnut.
Materials: 4 pieces of poplar and 3

7 PCS. ALTERNATING POPLAR
AND PINE, 11 x 1 x 7/8" EACH

—_._,....--'1
2-1/8"
I
LIy S
..... = !
L
s &
[1/4"7
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pieces pine, each 11 x 1 x % in.; 1
piece of walnut 10 x 2% x 2% in.;
glue; sandpaper; 2 No. 6 brass uat-
head screws 1% in. long; mineral oil.

Method: Prepare laminated blank
with alternating wood pieces. Aiter
the glue has dried, plane smooth.
Rough-shape the handle end of the
board with a saw (A), and sand
smooth. Rough-shape the handle with
a saw (B). Round with a Y2-in. wood
gouge and a wood rasp. Sand
smooth. Join handle and board by
carefully predrilling screw holes in
the underside of the handle, marking
off screw placement on the underside
of the board and countersinking
them. Finish with oil.



5. Striped bowl

Angled mahogany and maple
pieces form a striking pattern.

Materials: 10 mahogany and 9 ma-
ple pieces, each 13/16 x 7% x 13 in.;
sandpaper; glue; peanut oil.

Method: To prepare the laminated
blank, mark and saw off at 30° an-
gles the ends of the wood on the 712~
in. dimension (A). Glue allernate
types of wood together and clamp.
The laminated blank will not have
vertical sides (B). Saw off the slanted
sides to form a rectangle (C). Locate
the center of the blank. Mark off both
center auxiliary faceplate circle and
top outside bowl diameter (14% in.)
plus ¥2 in. on the blank. Use a band-
saw to form a thick disc the diameter
of the bowl top plus V2 in. (D). Attach
auxiliary plate to faceplate and screw
to bowl. Mount on lathe and turn the
outside of the bowl. Reverse and turn
ingide of bowl (E). Sand, then oil

19 PIECES ALTERNATING
MAHODGANY AND MAPLE
13/16 x 7-1/2 x 13" EACH

Wi

VAR BB T

30° ANGLE

Rectangular blank is bandsawed to form
a thick disc equal to the outside diamatar
of the bowl top (14% in.) plus % in.

FACEPLATE

PN art: Pater Trojan
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This poplar and walnut duck is a
fine reward for a skilled craftsman.

Materials: 4 poplar and 3 walnut
pieces each 7 x 11 x 1 in.; glue; 15-
in. square plywood; 2 screws; % and
Yz-in. wood gouges, rasp, sandpa-
per; linseed oil; butcher's wax.

Method: Frepare the laminated
blank and plane smooth. Draw the
duck on the blank (A). Form the side
of the duck by cutting out the rough
shape with a crosscut saw (B). Se-
cure the duck to the work surface

while working with the gouges. Fast-
en it to the plywood square with
screws and clamp the plywood to
the work surface. Refine the sides
with gouges. Redraw and form the
top of the duck (C) with saw and
gouges. The rough shape of your
duck should look similar to the draw-
ing (D). Work toward the back and
shape a tail. Then make details. Level
bumps and gouge marks with a rasp.
Sand smooth. Apply three coats oil.
Remove excess oil and apply wax.

Books

® Glenister, S.H., Contemporary De-
sign in Woodwork, Vols. 1, 2 and 3,
John Murray, London, 1968.

® Nilgson, Ake R., Woodware, Drake
Publigshers, Inc., New York, 1973,

® Piepenburg, Robert E., Designs in
Weood, Bruce Publishing Co., New
York, 1969,

Organizations and schools

® American Crafls Council, 44 West
53rd St., New York, N.Y. 10019; main-
tains Museum of Contemporary Crafls
at 29 West 53rd St., New York.

® National Woodcarvers Assn.,, 7424
Miami Ave., Cincinnati, Ohio 45243; for
amateur and professional woodcarv-
ers; publishes bimonthly bulletin.

® The Woodsmith's Studio, 142 East

FOR MORE INFORMATION ON LAMINATING

A2nd St., New York, M.Y. 10016:
classes in woodworking, wood finigh-
ing and carving.

Sources of exotic woods and fools

® Albert Constantine and Son, Ing.,
2050 Eastchester Rd., Bronx, N.Y.
10461.

& Craftsman Wood Service, 2727
South Mary St, Chicago, Ill. 60608.

® Sculplure House, 38 East 30th St,
New York, N.Y. 10016.

® Woodcrall Supply Corp., 313 Mont-
vale Ave., Woburn, Mass. 01801.

Wood manufacturers’ tour

" Kennedy Brothers, 11 Main, Ver-
gennes, VI. 05491; specializes in wood
wall hangings. Gift shop; factory open
to 4 p.m. weekdays.
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4-in-1
workhorse
is molder,
planer,
edger and
jointer

he manufacturer of this unique

molder-planer ecalls it a tool
that's second only to a table saw. Af-
ter having put it to the test, I can see
why—I1 found it to be a real work-
horse and as versatile as a one-man
band.

Not only is it a molder and a thick-
ness planer, it's a jointer and edger
as well. And with the tool's open-side
design, the T'g-in. cutter head can
surface a board up to 14 in. wide.
Just reverse the board and pass it
through a second time,

The machine comes in both hand-
feed ($248) and power-feed ($390)
models, and has an output capacity of
15 ft. per minute. It's a veritable
planing mill in that it can be used to
convert waste and rough-sawn mate-
rial into dressed lumber free of wave
and chatter marks. It's made by Wil-
liams & Hussey Machine Corp., Mil-
ford, N, H, 03065.—Wayne C, Leckey,
Senior Editor, Special Projects

HEAD
LOCKING

KNOB

Crank arm moves both cutter head and
infead and outfeed rollers up and down
to suit work's thickness or width.
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PM photos: Stephen Fay
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Wood blocks clamped to machine's fixed
table are used to guide work straight un-
der feed rollers and cutter head when
jointing or molding top edge.

Husky capscrews in tapped holes lock
two high-speed steel knivas securely in
milled shoulders of 1%%-in.-sqg. arbor.

Alignment strips clamped to base keep
stock passing straight under twin molding
knives, Cutter head turns at 7000 rpm,
requires 1-hp motor and 5-in, pulley,

Slotted knives can be removed in minutes
for sharpening or switching to maolding
knives; 41 sets of knives are available.
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Try the light, smooth whisky that's becoming America's favorite Canadian.
Imported Canadian Mist.

IMPORTED BY BROWN-FORMAN DISTILLERS IMPORT COMPANY, N.Y., N.Y., CANADIAN WHISKY—A BLEND, B0 OR 86.8 PROOF, © 1976,




The New Chevrolet. More of the

More mileage.

Cormpamd 10 1he stondard V8 on the 1974
full-size Chaviolet wogon. And a 22-golien
Pl boark: Ginves L CRUSING FENGHE

2016

MPG Highway MPG City

EPA estimates: 20 mpg Mighway, 1% mpg
City with The nenw Standond 305 VE engine,
aulomalic ransmission ond siandand eor
e, Achuol milaoge maoy vary depending
an fhe typa of driving vou do. your driving
habity, your corf's condiion and avaslable
equipmant. Califarmia EPA mileage ralings
for the 1277 Coprice Clossic ond impala
Wogons are 17 mpg highway, 13 mpg city
with thie 350-4 V8 engine [reqguired in
Califomia) and culomalic Fansmission.
The 305 VE is not avalicbie in Califomia

A well-appointed interor,

Sofl, cul-pile capeting hrcueghout. Richly
pofiemned, neatly tolormed vinyl upholsheny (o
cloth and v, if you'd rothed). Smart wood-
grain vinyl accents In ol o high degres

of finksh

A J-way door-gate. _ Roomy carge compariment
If drops down 02 g gate for congo noding. or
apens out a8 a door with the window up o
Sown 10 et pastengens i and oul of
threa-seat mooals

Tha New Chewolel corgo compartment is
wedl thaught out 1o 1ake loods up o four

et wichs through O fear Spening hat's wickan:
at balfine and higher cwarall

T
LR —

More monageable in city
Cormpored 1o full-size 1976 Cheviolet wogons,

traffic. New comosion protection.

Spaciol metals. a finc-nch primer,
aluminized wax spray ond a bright. deep
acryiic finish halp keep the Ceaulifg Body
by Flsher beouitul

The New Chevrolet is momre manogeobie, The
huming cicle, cur 1o curb, i3 3 feal shorer

"“'i['-l:r'ur_;r "
LR i |
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things you want in a wagon.

Guick, easy seal converslons.

A lgver ieleases thi Tolding third saal
back A bution high an the side panal
[shown baicw] lets the sacond saol bock
fald forward. It iokes but seconds

| Eliminates excess inches or ounces.

| This is o wogan cleary more efficient in
its use of space. luel and oithar
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LASER BEAMS

(Cantinued from page 598)

at a target that can be adjusted to
aimulate distances from 50 to 300
meters. Hits and misses register on

| & nearby scope.

A dozen years ago, speculating on
high-energy laser potentiils was for
science-fiction buffs, A laser then
wad a cigaret-size ruby crystal dis-
covered in 1960 by Dr. Theodore
Maiman at Hughes Aircraft Co.
When stimulated by heat or elec-
tricity, molecules in the crystal gave
up their energy to form intense in-
frared light that bounced between
the crystal's mirrored ends, building
energy until it burst through one
end. What came out was a concen-
trated light beam of nearly uniform
wavelength (coherent) all headed in
the same direction (collimated)—
unlike light from a bulb that scatters
the whole spectrum of light in all

| directions. The first lasers handled

a fraction of a watt of power—not
enough to warm a finger held close
under the beam exit.

Concentration is k.}'
Energy is measured in joules, A

| lager with one watt of power puts

out one joule of energy in one sec-
ond—flea power. But what fascinated
scientists was the way a laser could
be made to concentrate that piddling
energy into superintense minibun-
dles. At Hughes, a ruby laser deliv-
ering two joules could unload all of
it in one 10-billionth of a second!
That compact bundle of laser light,
about an inch long, packed a “zap”
of some 20 billion watts—a tenth of
all the electric power produced in
this country in the same time frame.
The incredible pulse could—and did
—pierce a 1/16-inch steel plate
placed under its exit lens, vaporizing
the metal it had replaced with a hole.

Theoretically, such “bullets” of
laser light could penetrate almost
anything. The “death ray” image
was born, Unfortunately, to achieve

| the power, the zap had to be so short

it hardly made more than denis in
materials of real substance., But if a
laser had a continuous beam . . .
The breakthrough came in 1964
when Dr. Patel discovered that mole-
cules of flowing carbon dioxide in a
tube could be made to give up their
energy in a continuous lasing action,
and at power inputs far beyond the
capacity of solid-state crystals. In
1966, Raytheon Corp., using Patel's
ideas, built the firat EDL—a CO-:
laser that produced 8 kilowatts of
power under electrical stimulation.
Three vears later at AVCO Everett
Laboratory in Everett, Mass., scien-
tists blasted hot CO: from a jet

engine through a chamber where it
“laged” to produce a beam with 60
kilowatts of power. Dubbed the Gas
Dynamic Laser (GDL), its beam was
comparable to an entire bank of night
ballpark lights riding a single beam
the diameter of a pencil lead, In sev-
eral seconds of running time it could
produce several hundred FEilojoules
of energy. The laser was on its way,

Different types of lasers

Taoday, & wide variety of new lasers
with odd names pop up in the news
with increasing and confusing fre-
guency. It's not that much of a
shambles. Most lasers in current use
are categorized according to the way
in which their “lasing” is triggered,
or “pumped " There's thermal, or

heat pumpmg (as in the GDL) ; elec-
trical pumping (the EDL); and
chemical pumping.

Depending on the chemicals used,
most “chemical lasers’ operate in the
shorter wavelengths. Other names
may refer to different lasing materi-
als. Some dyes dissolved in liquids
will lase—hence, “liquid dye lasers.”
Each has its advantages and disad-
vantages, producing particular wave-
lengths of light, at varying energy
levels, for particular uses. A neo-
dymium glass laser, for instance,
produces a beam in the X-ray wave-
lengths, and one day may provide us
with three-dimensional holographic
X-rays—not to mention nuclear fu-
sion. Dr. Patel's new “spin-flip
Raman laser” is a gas laser with a
tuneable beam that can emit laser
light in a variety of wavelengths by
“flipping” its magnetic field.

Uses for all these developments
have proliferated in well-defined di-
rections for both high and low energy
applications in a number of fields.

Today, at Ford Motor Co., there's
a 6 kilowatt CO:= lagser made by URL
that's all set to go on the line welding
automobile underbodies in a continu-
ous operation. The beam-spouting
head travels over the seams at 600
inches per minute, gimballing as it
moves to keep the laser beam at a
congtant right angle to the work.
“The beauty of laser welding,” savs
United's laser division chief, Jeffrey
Carsatens, “is that you can send the
beam around corners to where it's
needed. If you can see it, you can
weld it—with a mirror system. And
the beam delivers a high-quality nar-
row weld in a continuous seam
stronger than the original metal.”

At General Motors, a six-foot-high
laser is cooking the surface of a steel
gear that drives the piston in a
power-steering assembly, case-hard-
ening the metal with that amorphous
melt to minimize wear, “Lasers are

(Flease turn to page 134)
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LASER BEAMS
(Centinued irom page 132)

ideal for this kind of job,” URL's
director, Dr. Russell Meyverand, points
out.” Revolving mirrors can sweep
the beam around cyvlinder walls and
valve seats with ridiculous ease.”

Even granite and diamonds
il shale recovery and subterra-
nean mining scon may come under
the beam. United's big one has been
drilling holes and cutting kerfs in
the shale, making it easier for
smaller amounts of explosive to shat-
ter more ore for removal. The high-
energy beam also is cutting slots and
punching holes in granite blocks. For
penetration of really tough materials
—like granite or diamonds—"pulsed"
lasers can zap their way through
to expedite blasting in deep mines.
This vear at McDonnell Douglas,
a big production-model, 300-watt in-
frared laser went on the line slicing
F-15 rudder skin patternz from
sheets of boron epoxy. The intense
beam does in four minutes what used
to take manual cutters eight hours.
The computer-guided laser head, glid-
ing over a moving worktable, was
adapted from Hughes Aireraft Co.'s
earlier fabric-cutting laser that does
the same thing cutting cloth panels
for suits for clothing manufacturers,
Lasat year, lasers took on the cut-
ting, shaping and sorting of wood,
Two West Coast outfits—Coherent
Radiation and Sylvania Electronics
—have been experimentally cutting
and carving tricky patterns for fur-
niture with high-energy laseras. At
URL, the Department of Agricul-
ture's Forest Products Laboratory
gliced half-inch Douglas fir lumber
under a b-kilowstt beam at 1256 feet
per minute, A 3-kilowatt laser cut
#i-inch hard maple at 15.8 feet per
minute. “The wood is instantly va-
porized,” observes F.P.L.'s Curtis C.
Peters. “There's a puff of amoke and
the end of the board falls off.”
While still an expensive tool for
woodworking, in some areas lasers
pay off. They're cutting ornate slots
in *4-inch plywood used in making
dies for cartons, for instance. Mean-
while, Bendix Research and Spectra
Physics are field-testing a laser sys-
tem that scans softwoods for high-
quality millwork. It locates knots
and imperfections, and a computer
link decides how to rip or crosscut
the piece for maximum yield.

For stomach targets, too

A vastly promising field for lasers
is medicine. Besides the beam's well-
established function in cataract and
retinal operations, the multikilowatt
laser has become an ideal surgical

knife that cauterizes as it cuts. In
Boston Childrens Hospital, doctors
are using a CO: laser to remove
larynx growths, In 87 cases they had
only one remiszion—successfully cor-
rected the second time around. The
beam now is removing tumor cells
in mastectomies and cancerous skin
growths. And it's sneking down gul-
lets to excise stomach ulcers without
the need to cut into the patient. Un-
til now, this has been managed with
“articulated arms.” an awkward sys-
tem of mirrors. At an industry meet-
ing last spring, Dr. Elsa Garmire of
the University of Southern Califor-
nia, exhibited a flexible metal light-
wave guide that will deliver 95
percent of a laser’s energy through
the one-meter minitunnel to precise
targets in a stomach . . . as easily,”
she points out, “as an optical fiber
guides wvisible light." Recently, an
enterprizing dental surgeon has been
experimenting with special laser
lightwave guides to direct the beam
to his own teeth for possible use in
treating dental decay.

The laser's ability to *“senss,”
based on the absorption, reflection
or diffraction of its light waves, is
making it a first-rate diagnostic tool.
University of Rochester scientists
are flowing pap smear cells stained
with fHuorescent dye past a laser
beam and measuring the degree of
fluorescence in each nucleus. Ab-
normal cells emit a measurably
greater concentration of green light,
and are tallied by the laser at hun-
dreds of cells per second—a job
presently requiring hours of work.

Lasers that ‘read’

A far-out laser application was
attempted recently by General Scan-
ning of Watertown, Mass., a com-
pany involved in large-scale diaplays.
Using a laser beam as vou might an
eglectron beam in a vidicon camera,
and in a TV tube, thev tried to scan
and then project moving images onto
clouds in the night sky. “We put a
large UFO on the clouds over Boston
during a Red Sox night game,” Ed
Grenda, a company spokeaman, re-
ports, “But there was no panic. No-
body noticed it. We decided laser
cloud writing has & dim future.”

On the other hand, a four-watt
laser projection of moving images
on & billboard beside a Boston high-
way worked too well, “It's no longer
allowed,"” Grenda admits, cheerily.
“Too many accidents.” General Scan-
ning, he zava, will atay with the
“sound and light" type of coherent
light diaplays.

In many areas of scanning, sens-
ing and transmitting of information,
however, lasers already are perform-

(Please urn lo page 136)
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LASER BEAMS
(Confinued from page 134)

ing veoman service. They are read-
ing words and recording them on
microfilm at unprecedented speeds.
At Philips Laboratories in Briar-
cliff, M.Y., they are producing and
playing video dises for multichannel
storage of everything from TV shows
to industrial and medical X-rays. At
J & B Associates in Santa Clara,
Calif., a helium cadmium beam is
producing “laser document files" by
burning holes in a metal film on
discs, Data is retrieved and read by
the same beam. In printing plants,
lasers are scanning made-up pages
and exposing plates for the presses.

Xerox boasts a new “Telecopier”
using a lager beam to read and send
(or receive and print out) facsimile
messages over telephone lines. It op-
erates unattended at twice the speed
of the company's other models.

In Chicago, an Israeli company,
Gemprints Ltd., is marketing a laser

that "“fingerprints” diamonds and.

other gemstones by scanning, sena-
ing and reading out on a screen the
distinguishing flaws and inclusions.

Many jobs previously reserved for
radar, infrared cameras and the like
are being awept up by the laser
beam. Recently, the Environmental
Protection Agency put an airborne
LIDAR (Light Detection and Rang-
ing) ayatem to work bouncing a laser
beam off smoke plumes and pockets
of amog. By measuring the amount
of light that bounces back and ita
travel time, a computer link caleu-
lates in seconds the gquantity and
location of airborne particles, In a
recent test LIDAR mapped pollution
distribution on a 35-mile path over
St. Louis in 10 minutes,

For probing ozone layer

Patel’s spin-flip laser goes LIDAR
one better, Aimed at an air sample,
it can be “tuned” to any frequency
required to identify the type and
quantity of gases in it, according to
the light frequencies absorbed by
each gas. Nitric oxide, a toxic auto-
mobile exhaust component, has been
detected at .01 parts per million.
“With this laser,” says Dr. Patel,
“‘we now can take measurements in
the stratoaphere to determine the
actual effects of S8T emissions on
the ozone cycle,”

A number of new lasers are mea-
suring distance-and-time frames
with unprecedented accuracy. A sat-
ellite called LAGEOS is reflecting
ground-based laser beams back from
space to determine minute horizontal
or vertical movements in the Earth's
crust—a vital tip-off to earthguakes,
GTE Sylvania's Precision Automated
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Tracking System—a mobile laser
packed into a giant van—is ranging
and tracking in-flight experimental
aireraft. In more mundane pursuits,
other lasers are ranging evervthing
from military targets to the slope
of new sewer lines.

A new airborne laser for military
helicopters, developed by URL, can
apot a lh-inch communication wire
hung in the air a mile away—ample
distance in which to avoid it. “Those
wires tend to mess up rotor blades,”
Jeff Carstens explaing, “and the Viet-
cong didn't alwaye string them for
phones.”

Work for tiny lasers

One real sleeper in laser technol-
ogy has been developing quietly be-
hind the scenes for years and will
affect all of us shortly. Oddly, the
lagers involved are the smallest and
most feeble in the business. They are
aluminum gallium arsenide “chipa”
the size of a grain of salt, modulated
by electric current drives, and boast
a power output measured in the
multi-thousandths of a watt, But
what they can do is something else.
Their size is geared to projection of
a lagser beam through the end of an
optical wavegpuide the dismeter of a
human hair. Today they are operat-
ing Bell Labs' experimental tele-
phone system in Atlanta, Ga., run-
ning signals through 2100 feet of
half-inch cable earrying 144 glasa-
fiber “lightguides,” from which other
optical fibers extend in a laser-driv-
en network several miles long.

The gerviee ia compatible with reg-
ular equipment. Each pair of light-
guides can carry 672 phone calls
simultanecusly, and the aystem can
handle up to 50,000 simultaneous
conversations. Purity of glasa in the
new optical waveguides, developed
at Corning and Western Electrie, en-
ables signals to travel four miles be-
fore a booat is needed, And there's
no interference or crosstalk, The
Atlanta test bed is designed to pre-
pare the new laser-driven optical
technology for widespread use in the
Bell System by the early 1980s,

Other exciting roles for lasers may
be just over the horizon, At AVCO,
acientists are trying to enrich uran-
ium fuel—separating U-235 from
unfissionable U-238, using a laser-
trigrered excitation technique. If it
works, fuel for our nuclear power-
plants will cost far less than with the
elaborate gaseous diffusion process
currently used.

Further in the future, perhaps, is
a laser fusion process. At the Uni-
veraity of California's Lawrence
Livermore Laboratory, and at the
University of Rochester, N.Y., sci-
entists have been trying to trigger

the energy of the hydrogem bomb
with ultrahigh-energy lasers that—
for one incredible instant & tenth of
a billionth of a second long—reach
600 million kilowatts of power in a
beam that is 100 billion times bright-
er than sunlight on Earth's surface,
The object is to hit a pellet of nucle-
ar fuel with converging pulses of
those beams, with enough power to
create a compacting event in the
pellet g0 intense that it will initiate
a fusion reaction.

Laser engines also may be on the
way, At Westinghouse Research
Laboratories, scientists have been
shooting laser light through sapphire
windows in eylinder walls to expand
gaszes in modified reciprocating en-
gines. Since the lasera generate
temperatures of 6000°C. in mil-
lionths of a second, the rapid expan-
sion of the gases in the closed ava-
tem theoretically will produce twice
the power of fossil-fueled engines.
At least one such experimental laser
engine has been operating for a year
or more at a NASA laboratory.

Aiming at the future

And there's still some “Buck Rog-
ers.” At a recent laser conclave, vis-
ionary researchers proposed Volks-
wagen-size capsules riding into
space atop steam-boiler rocket en-
gines fired by superhot ground-based
laser beams., DMore conservative
minds point put that we have all the
technology to do the job—except the
beam, and the weather control (so
far we can't make laser beams pene-
trate clouds, which is very embarras-
aing).

Az for those long-range “denth
ray' weapons, except for a few “fust
zap” applications already discussed,
the “vaporizers” probably will have
to continue functioning in the labs
for a while. Scientists reveal that it
would take 100 kilojoules to punch a
hole through sheet aluminum six
miles away, and about 500 gallons of
fuel for one zap 100 picoseconds (a
tenth of a billionth of a second) long,
Since we have a few problems get-
ting up to 10 kilojoules in the same
“zap time,” long-range death rayvs
are likely to be a long-range proposi-
tion.

But maybe not as far off is a re-
cent proposal by scientists at Los
Alamos and Albuquerque that lasers
of great power may one day be “fired
up" directly by nuclear reactors.
Electrons emitted by fusion would
excite the laser gas, they said, eon-
verting its electrons directly to laser
light. Such nuclear-powered lasers
could, say the seers, be orbited in
space to light whole cities at night.

Don't held your breath for that
application, either. L
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A YANK TANK
{Cantinuved from page 75)

developed the XM-803, which Con-
gress refused to fund anymore when
the cost neared $1 million per tank.

The XM-1 project was authorized
by Congress in late 1971 and con-
tracts were given to Chrysler, manu-
facturer of the M-60 series, and
General Motors. Instructions were
clear. A new main battle tank proto-
type was to be designed for the pro-
duction of a tank to cost $507,000
per copy in 1972 dollars. The XM-1
was to weigh 58 tons and mount a
105-mm main gun and two or more
complementary armament systems
with improved fire control and shoot-
on-the-move capabilities. Improved
ballistic protection, a new super-
tough armor that's presently classi-
fied SECRET, would allow the XM-1
to safely engage targets at shorter
ranges than current tanks with in-
creased first-round kill capability.

The new armor, developed by the
British and reported to be a com-
posite material made by a process
blending ceramics and metal, has
100-percent more stopping capability
than the armor on the M-60,

“Antitank rockets and other types
of armor-piercing ordnance almost
bounce off this new armor plate,”
said an Army engineer following
tests last July,

To make it a tough target

The Army also demanded that the
new tank be capable of “higher
cross-country speeds and faster ac-
celeration to make the XM-1 a more
difficult target for opposing ground
and air forces."

The Germans, meantime, had
launched their own tank development
program following the demise of the
MBT-70 joint project with the Unit-
ed States. They also entertained ideas
about producing a standardized tank
for NATO. The final result was the
Leopard II, a fast, sophisticated
weapon with a 120-mm main gun. It
points up the different outlooks of
American and German tank experts.

German tank doctrine leans toward
a heavy gun for a long-range capa-
bility against enemy tanks and for-
tified positions. American doctrine,
based on a combined air-infantry-
armor effort, calls for a shorter-
range weapon—such as a 105-mm
gun—for closer engagement of the
enemy.

In any event, during the develop-
ment of the XM-1, the United States
agreed to consider the Leopard II as
an entry in the MBT (main battle
tank) sweepstakes. After all, the
Germans had purchased the made-in-
America M-48 and the Lockheed
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F-104 Starfire, an ill-fated fighter
with a penchant for crashing.

Having promised that the Leopard
I would be considered as a battle
tank possibility, the United States
said that the tank would be tested
against the two XM-1 prototypes.

But a proviso was thrown in: Bonn
would have to send an “austere ver-
sion" mounting a 105-mm gun. The
modifications would bring the cost
of the tank more in line with that of
the XM-1. The standard German
Army Leopard Il runs close to
$900,000 a copy.

Whatever its final configuration,
the new battle tank is keenly await-
ed by our tank troops.

“It was quite an experience,” ex-
plained Lt. Col. William H. Roche,
a tank officer throughout his 17-year
Army career, a3 he recalled a ride in
the XM-1, “The new suspension sys-
tem permits & much better run across
bumpy terrain—and three times as
fast. I could damn near drink a cup
of coffee without spilling a drop
while riding in the XM-1."

Just like a sports car

We were talking in the South Ko-
rean tank park of the U.S. Army's
Second Infantry Division, The 1/
T2nd Tank Battalion, under Col.
Roche’'s command, is the only on-the-
line American tank unit on the
Asian mainland.

Driving the XM-1 is like driving
a sports car, explained Spec. 4 Louis
Rivera, a tank driver who had been
assigned to the Armor and Engineer
Test board at Fort Knox, Ky., the
Army's tank/armor headquarters,
He was one of four enlisted men sent
to Detroit to drive the prototype
models and confer with engineers.

“I couldn't believe the pickup and
power of the GM model,” he recalled,
“l had it in reverse and almost ran
over a mechanic. That's how fast it
moves. But the driver in the XM-1
is more confined than in the M-80.
The new tank is compartmentalized
with armor plate to protect the crew
if a hit is made in the fuel tank or in
the ammo storage areas. It's like
being in a little cockpit and it took
a bit of getting used to.

“As for the Chrysler model, it is
just as fast and can do 35 mph
cross-country. The engine is a bit
quieter because it's a multifuel re-
generative turbine instead of a die-
sel. The engineers told me that this
kind of engine can operate for 12,000
miles without requiring a major
overhaul, which is three times better
than the M-60 engine. But I think
the most important factor, from the
crew's standpoint, is that 65 percent
of the mormal maintenance on the

(Plgase lurn o page 142)




Start your own money making business! ({72

Make up 0°1222 an Imm'— (=
gven while learning!

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

Mever before have money-making opportunities been so
great for qualified Locksmiths, MNow lucrative regular
lock and key business has multiplied a thousandfold as
millions seek more protection against rooming erime.
Yol there's only one Locksmith for every 17,000 people!

Start Collecting CASH PROFITS Right Away
You're "in business'' ready to earn up to $12.50 an hour
a few days after you begin Belsaw's shortcut training.
Take advantage of today's unprecedented opportunities
In Locksmithing for year-round EXTRA INCOME in-spare-
time—or fulltime in a high-profit business of your own,
Hundreds we've trained have done it. 5o can YOU! Al
tools plus professional Key Machine given you with
course, Thess plus practice materials and eguipment,
plus simple, illustrated lessons, plus expert supervision,
plus business-building guidance will enable you to KEEP
THE MONEY COMING IN! Ideal for retirement—good
jobs too,

SEND FOR EXCITING FACTS—Mo Obligation
Discover what's in Locksmithing for you—how Belsaw's
Master-Locksmith-approved training can give you the
skill you can depend on lo EARN MORE—EMNJOY LIFE
MORE.

No EXtr3 included With You
cn,t !

ALARM
g BECUAITY
EYSTEME
training. Covers
all phases of
Burglar, Hold-Up
and Fire Alarm
seryicing and in
stallation. This
valuable and
timely Insbruc-
tion includes all special tools
and supplies. ONLY Belsaw of.
fers such extensive training in
this rapidly expanding field as
a part of your Locksmith training.

ADVANCED Locksmithing!
How to change combinations, in-
stall and service Safe, Vault and
Bank Safe-Deposit Box locks.
You learn-by-doing on the locks
that we supply. You'll find It
Iul:lrr.ltlrrl and highly profitable

wor

Locksmith Training
BURGLAR

r

A

"I bepan carning
righi afier starting. .,
. made 31,200 while
I was snll learming.””
WARWEY COO

;'—-
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Hundreds of Belsaw trained men
have succeeded in this fascinating

and highly profitable field . . .

"1 opened my own busingss, apare

nume, seven months after | enrolled and

made a profit of $32% for the first week”
B. A, Deberry Litileton, Colovado

“Mo more hard, nasty work for me
Now | have my own business and with
hardly uny effort | average wround $50
wday. Thanks for my new start in lite.”
Sam Waller Prichard, Alubama

1 ' I

«+.YOU Can Do It Too! h

PRO KEY
MACHINE

YOURS
TO KEEP!
Thiz Pro Key Maching can

alone add wp lo 1200 a
monih fo your income .

eyl piecony ‘L‘:EF.'EEF.E..P TRIAL!
Send far
Find out all about it! RIAALLUEE oetaii)

Just fll in and muil coupon below (or
send postcard) o receive full information

RUSH

and details by return mail. DO 1T TODAY: COUPON!

RUSH COUPON TODAY
FOR THIS FACT-FILLED

| FREE

< || BOOKLET!

Telly how you quichly
I rain b be yaut own bbss

in @ profitatde 5paretime
o Fulltime butsnesy o
your own PLEE complele
dutaits aa our 10-Day
WD RISK Trial Difer!

Hame
Address
City
State

TI=

£ LOCKSMITH !

BELSAW INSTITUTE.
HANSAS CITY, MISSOURI 64111

YES. please send me the FREE bookbet that . _
gives Tull details aboul startng my Own Buginess n
Locksmithing | understand there 15 no obligalion
and that no salesman will call

ALL SPECIAL TOOLS

AND EQUIPMENT INCLUDED!

BELSAW INSTITUTE

107Y Fiebd Biig., Kansas City, Mo, 84111

There is NO OBLIGATION and NO SALESMAN Will Call— EHBI"

107V FIELD BUILDING

lip
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FREE BLUEPRINTS and TRIAL LESSON

—for your greater success in Building

Beginners, craftsmen, even foremen
and superintendents, have sent for
these free blueprints and trial lesson
in Flan _Rnadm%_as a means of trying
out Chicago Tech’s home-study
Builders training. Learn how you can
master Plan Reading—FEstimating—
and the practical details of all types
of construction in vour spare time at
home. Mail coupon below today—ses
how you, too can prepare for a better
job—higher income, or start your own
contracting business,

CHICAGO TECHNICAL COLLEGE/ 5chool for Builders
2000 5. Michigan Avenue, Chicago. Ill. GD&16

i

! CHICAGD TECHNICAL COLLEGE Veterans
§ Dept.PM-116, 2000 5. Michigan Ave, Check :
| Chicagn. I1l. 60616 Here L1 i
I Please mail me a Free Trial Lesson, Blueprints |
&and Builders Catalog. | understand there is no I
: chbligation—no salesman will call :
: MAME __AGE :
| ADDRESS oo 1
1 ity STATE P 1
t —————————————————————————— ‘-“I

¥ , T

3y 5 ﬁ{%
o SCUPST TRV IV 20 o

Wife Beater!

Your faithful wife-navigator may
be right most of the time—An Air-
guide auto compass is right all of
the time. Versatile adhesive
mount. Self-illuminated. Adjust-
able compensators. Model 1601.
Available at retail auto stores.
Write for catalog 67A. Jobber and
dealer inguiries are also invited.

Chicago 60647
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A YANK TANK

{Continuad from page 140)

engine can be done without remov-
ing it.”

Last summer, when the two proto-
types were being tested against each
other, the need for further modifica-
tions appeared on the horizon. A new
“memorandum of understanding” be-
tween the U.S. and West German
governments called for the standard-
ization of certain key components.
The heavier, longer-range 120-mm
gun would be used on the XM-1 as
well as the Leopard II and both tanks
would be powered by the American-
made, 1500-hp turbine engine de-
signed for the Chrysler.

The XM-1 design that may be se-
lected before the end of 1976 and all
the Leopard Il tanks will be manu-
factured with the common gun and
engine. Also, according to the memao-
randum between the governments,
the two tanks will incorporate the
American-developed day/night sight
with improved night vision capabil-
ity: a German-made gunner’'s tele-
scope; standard metric fasteners re-
quiring only one set of tools on board
each tank: a common track.

Lessons from war

In this first step toward a higher
level of standardization of NATO
weapons, Secretary of the Army
Martin R. Hoffman, at a news con-
ference announcing the additions
to the original German-American
agreement, disclosed that the 1973
Middle East war had a lot to do with
the decisions taken. “Part of the
considerations of combat effective-
ness are logistical support,” he de-
clared, “including that ultimate
dimension . . . the ability to cannibal-
ize on the battlefield.”

With NATO armies using both the
U.5. and German tanks with com-
patible guns, engines, tracks, tools,
ammunition, fuel and other equip-
ment, any tank knocked out in battle
automatically serves as a source of
supply in repairing temporarily dis-
abled tanks. (Armies of the Soviet
bloc already have this ability.)

The new memorandum sent Gen-
eral Motors and Chrysler engineers
back to the drawing board to rede-
gign  XDM-1 turrets to accommodsate
both the current 105-mm and future
120-mm guns and adapt their blue-
prints to conform to the new addi-
tions to the original 1974 agreement
between the U.S. and Germany.

Meanwhile, the U.S. Army's tank
experts will be taking a hard look at
the Leopard II's performance, which
will be measured against the track
records of the two American proto-
types. The base line of measurement

is the M-60 series tank of which the
M-60A1E3 is the latest model. The
differences between the old and new
American tanks are these:
Combat-loaded weight of the XM-1
with 105-mm gun is 58 tons (6D
tons with 120-mm gun); the M-60
weighs in at 57.3 tons. XM-1 height
to turret roof is 95 inches, 33 inches
lower than the M-60's. At 25 feet,
the XM-1 iz almost 3 feet longer.
The GM prototype is powered by a
1500-hp, 12-cy¥linder, air-cooled, tur-
bo-supercharged diesel; the Chrysler
has a 1500-hp regenerative turbine
engine, The M-60's engine has about
half the horsepower of the XM-1,
The XM-1's range is 300 miles
without refueling as against 280
miles for the M-60. The XM-1 can do
48 mph on roads and 30-35 cross-
country. Comparable speeds for the
M-60 are 30 and 12 mph. The XM-1
can climb a 109 slope at 20-25 mph
as against 10-12 mph for the M-80,

Sophisticated firing system

The prototypes and the M-60 are
all mobile gun platforms with, of
course, a far superior suspension
svatem for the XM-1. However, both
prototypes and the latest M-60 in-
corporate a laser rangefinder, a full
solution digital computer and an im-
proved day/night vision sight. The
XM-1 stabilization system permits
accurate shooting on-the-move. In a
typical firing mode, the gunner se-
lects his target, uses the laser to de-
termine the correct range and the
computer for firing adjustments.
Then he presses the firing switch,

Secondary firepower will be pro-
vided by a 7.62-mm machine gun, two
50-cal. machine guns and a high-ve-
locity grenade launcher.

As a fighting machine, the XM-1
is without peer, according to the
men who have designed and tested
the two American prototypes. But
it's a machine that will cost, at the
time of delivery in the 1980s, at
least $1,090,000 a copy, according to
Army Secretary Hoffman., That is
why some Congressmen are up in
arms over the tank program. They
see no sense in spending a fortune
on a weapon that may be obsolete.
For the price of one XM-1, two
late-model M-602 can be bought,

Other legislators are equally un-
happy about the delay caused by the
decision to explore the possibility of
using common components for the
new American and German tanks.
Representative Mel Price (Ilinois),
chairman of the House Armed Serv-
ices  Committee, told newsmen:
“We've been fighting a long time for
a modern tank and this means one
more delay of unpredictable dura-
tion. It could be critical.” * kK
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ANNOUNCING THE NEWEST PONTIAC

For 1977, we started from the ground up AMAZING NEW 5.0-LITRE V-8...
and created two wagons designed
specifically for the changing needs of GREAT NEW ____
today's changing world. RESPONSE.
Grand Safari. And Catalina Safari. [t's really new.
We made them trimmer without trimming A 5.0 litre (301-
away the good things you buy wagons CID) 2-bbl. V-8
for. So they're very space-efficient Smooth, quiet and
wagons. responsive. So
SURPRISING NEW ROOMINESS. Il i
NEW have a tough time
87.3 cubic feet of roominess. Enuugh deciding between it and the 6.6-litre
roominess with tailgate . — (403-CID) V-8 that’s available.

Whichever, you'll get Turbo Hydra-matic
standard. Variable-ratio power steering.
Standard. Power front disc brakes.
Standard. And Pontiac’s Radial Tuned
Suspension with steel-belted radial tires.

Aririey 3 \ = ooy Standard.
ould that whatever be
people, a lot of those ——————=  SUPER NEW 3-WAY TAILGATE.
87.3 cubic feet convert nicely to 1. It opens like a door with the window up.
headroom and legroom. Enough for 2.1t opens ]:ke a door with the window
eight adults if you order the new = down.
rear-facing third seat. 3. It pulls down like
Our new interiors were also designed a tailgate with the
realizing that adults like things that help window down.
make their lives more enjoyable. So get your grocery
So the upholstery is new. The carpeting is bags, kids and 2-by-4s
new. The appointments are new. And the ready. Pontiac’s
instrument panel is new. We even raised ready for '77.
the gauges so they're easy to read.

closed and front seat
forward for a whole
flapjack stack of 4' x 8'
plywood. Or whatever
else you may want to

carry,.

Push a button. Safari's second seat does a
disappearing act, Flip a panel, lift, and

it's back.
4



WAGONS SINCE WIDE-TRACK.

seat is equally

easy. Flick a
lever, it releases.
Push down to
lock. Use the handy strap

panel. And the load
floor’s flat.
We also built in two new lockable storage
compaﬂments One s in the rear quarter
| panel. The other’s
{ under the rear cargo
floor
| Together they carry
: 6.8 cubic feet of stuff
| you don’t want to
2% advertise.

NEW CORROSION PROTECTION,
NEW EQUIPMENT AND MORE.

We came up with whole new wagons.
Naturally we wanted to protect them,

_ r. / \ V) I"-_
to pull over the final (%
--
Pl T T8

"M.A in Callforda and high altitede counties [

So we put more corrosion-resistant materials
in the body and chassis than ever before.

We put in diagnostic connectors to help
your dealer analyze electrical problems.

And we put in a new maintenance-free
battery.

That's what we did for your Safari.

There’s a lot more you can do. Like add
CB radio. Add an adjustable roof rack.
Add automatic level control. Add auto-
matic temperature control air condi-
tioning. Add a limited-slip axle. Add an
AM/FM stereo radio that features a
digital frequency readout and a digital
time readout. They're all available from
Pontiac’s list of accessories.

Just so you can have a full-sized station
wagon tailored specifically for you.

Buy or lease a 1977 Pontiac. Soon.




The ‘iron man’
dives to
900 feet

by John F. Pearson

The JIM suit's tough test came in a series
of dives in 915-foot water at a drilling site
near Melville Island, 800 miles north of the
Canadian mainland. The drilling rig (above)
sits on island of ice 16 feet thick. Plywood
“snowshoes’ were fashioned for the

suit (right) after divers reported sinking 12
inches into the soft bottom at each step. The
snowshoes worked well, Four dives,

totaling 15 hours of “bottom time,” were
made in the 27.4°F, water, Below: Tether
lines help diver move around on platform.
In air, bulky suit weighs 810 pounds.

f vou met JIM in a dark alley, he'd

acare you to death. JIM stands 6
feet, 6 inches tall, weighs 910 pounds
and has metal claws for hands. He
looks like an escapee from a robot
farm.

But JIM is nothing of the sort.
He's a diving device, little more than
an empty shell until a man climbs
inside, Still, it's natural to think
of JIM as a “he,” and I'll refer to
him that way in this article, He is
named after a mechanic-diver in-
strumental in his development.

JIM is a one-atmosphere diving
aystem designed to be used at depths
of 1000 feet and more, where divers
in standard gear can't operate. Such
deep work now calls for “saturation”
diving. Divers must be taken down
in a pressurized bell, wear heated
suits and breathe special mixtures
of gases that saturate body tissues,
displacing air. Topside, they must
be backed up with decompression
chambers and other sophisticated
equipment. It adds up to an expen-
sive operation.

Currently available alternatives

148 POPULAR MECHANICS

include small subs with manipulator
arms and unmanned underwater ve-
hicles, But they're limited in what
they can do.

JIM is now offered as another
choice for deep work in the world's
offshore oil fields, JIM iz the sim-
plest of all the systems—basically,
a rigid diving suit with articulated
arms and legs. The suit is made of a
magnesium alloy and has fiberglass
components,

No compression needed

Because the suit can withstand the
extreme pressures of deep water, the
diver breathes air at normal atmos-
pheric pressure, which provides a
big advantage over saturation div-
ing. The saturation diver must be
compressed in a chamber for houra
before a dive and must be decom-
pressed for a period of days after
he comes up. The JIM diver can go
down immediately and simply step
out of the suit when he's back on
deck.

JIM is far from a new idea. Rigid,

(Please lurn lo page 148)




Which one offers you more?

Take 5 minutes to complete this
little quiz.

It compares three of the best places
where you can buy property and casu-
alty insurance.

With the correct answers (which are
printed below), you can save time and
money.

And assure yourself the best protec-
tion and service.

[%I 5 F]s Which one offersyoua
choice of many leading insurance
companies?

Allstate sells Allstate Insurance.

And State Farm sells State Farm
Insurance.

But The Insurance Store offers you a
wide variety of insurance companies—
including ourselves, Continental
Insurance.

Some of the companies specialize in
automabile insurance. Others, in home-
owners insurance. And still others, in
business insurance.

At the same time, some of the com-
panies specialize in low price. Others, in
unusual coverages. And still others, in a
combination of both.

So whatever kind of insurance you
need, by shopping at The Insurance Store,
you can select the specific companies
and policies that best match your needs.

Today no insurance company can ac-

tually promise you the lowest prices.

Because each company bases its
rates on actual experience with specific
insurance classifications in specific geo-
graphical areas.

And recent studies show that each
company’s rates vary widely from one
area to another,

But because The Insurance Store in
your area offers so many different com-
panies—chances are, it has the one
company that best suits your needs and

budget.

A SF TIS

[J [0 ] Whichone offersyoua
unique combined home-and-car
policy?

Only The Insurance Store offers you
this unigue policy.

It's called the Continental Insurance
Personal Comprehensive Protection
Plan*

And, in fact, it's so comprehensive, it
also lets you combine even your hospi-
tal, disability income, and mortgage life
insurance all into one neat package —
with just one premium and one expira-
tion date.

SF TIS
|:| (] [] Which one offersyou
24-hour Dial-A-Claim Service?

Of the three places above, only The
Insurance Store can offer you 24-hour
Dial-A-Claim Service.

It lets you report an accident from
anywhere in the U.S. or Canada—any
time, any day, toll free.

And it's backed by over 2,000 claims
adjusters.

So whenever and wherever you need
help, help is always nearby,

A SF TIS
[] [] Which one offers you
an independent agent?

Unlike the agents at Allstate and State
Farm, the agent at The Insurance Store
is an independent agent.

Independent means: While he repre-
sents many different insurance compa-
nies, he's beholden to no one company.

And so if the company with which he
places your business doesn't do what's
best for you, he's free to switch to an-
other company which will,

That gives him tremendous leverage
to use on your behalf, And use it he does.

To find the independent agent who
runs The Insurance Store nearest you,
just see an agent listed under Continen-
tal Insurance in the Yellow Pages.

- L L L L

Having completed this little quiz com-
paring three of the best places where
you can buy property and casualty in-
surance, you now
know two very
important things:

Which one offers
you more.

And why.

ol [

hnﬂn%mumnce

The Insurance Store

The Irsarance Siore i5 & service mark of The Contineral Inswrance Company. *Mol avadlabie in all stales, Terms and condilichs vary in cartain ales.




IRON MAN

{Continued from page 146)

one-atmosphere suits were made in
England in the early '20s, and re-
lated patents go back even f urther.
JIM was developed by an English
company, DHB Ltd., but his use in
the offshore oil fields is sponsored
by Oceaneering International, a big
diving company based in Houston.
JIM showed what he could do last
winter in the inspection of a big
mooring tower in the wild North
Sea. Divers using the suit totaled
88 hours of bottom time at 384 feet,
operating underwater TV and still
cameras to provide engineers with
a visual record of the inspection.
But JIM's toughest test to date
came last spring in the Arctic. The
gite was a well drilled by Panarctic
Oils Ltd. in 915 feet of water. With
one man geing down at a time, a
team of Oceaneering divers spent 15

Photo of diver at work (above) was
made from screen of topside video
maonitor. A TV camera on an
unmanned sub provided
underwater coverage.

MAGHESIUM ALLOY
PRESSURE HULL -

__ BAEATHING HOSE

ORAL/MNASAL
-BREATHING MASK

PLEXIGLAS CO; SCRUBBER
VIEW CAMISTER
PORTS

ARTICULATED
| \\ _ FLUID-5UPPORTED
f I JOINTS
BALLAST _ g
WEIGHTS
MANIPULATOR
HAND LEVERS
SPECIAL
PURPOSE MANIFULATOR

MANIPULATOR

ARTICULATED
. FLUID-SUPPORTED
~ JOINTS

JIM's hand-operated
manipulators can hold
work or a variety of
tools. A 20-hour supply
of oxygen is carried

in tanks (not shown)
built into back of

unit. Six JIM suits

are now operational.

Source: Doceaneering
International
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Grealer freedom of
movement is afforded
by new generation of
arm joints on this
JIM suit. Ballast
weights in front are
released from inside.

hours carrying out simulated tasks
such as connecting hydraulic lines
to the wellhead's blowout preventer
stack. The test was judged a success,

System shipped by copter

JIM iz easily transported. The
complete system—diving unit and a
small deck winch and other handling
gear—can be rushed to a site by
helicopter,

But JIM has his limitations, too.
He is slower than a diver in stan-
dard gear in performing actual
work., He has limited vertical move-
ment and does not funetion well
dangling by his tether in the water.
He must have a platform or other
fairly solid surface to work from.
In addition, murky water hampers
operations because tasks must be
done visually; divers in standard
dreas often work by "feel”

But JIM has done so well in his
oil field outings that Oceaneering
and DHE Ltd. are working on an
improved model capable of making
3000-foot dives, * ok ok



How to make an ID photo

dentification photos for use on ap-

plications, passports, permits and
licenses are sometimes hard to have
taken for you (they're not profit-
able for most portrait studios)—but
they're easy to take yourself.

The average snapshot won't do, but
just follow a few rules to lift your
ID photos out of the snapshot class:
B Backgrounds should be plain and
white—light, unmarked plaster walls
will do indoors or large sheets of
white cardboard anywhere. (White
bedsheets aren't suitable—they wrin-
kle too easily, and the wrinkles show
up in the background un-
less you take a lot of extra
trouble with your lighting.)
B Distance should he at
least 414 feet between cam-
era and subject to avoid
distortion. Ten feet is still
more flattering, but unless
you use a short telephoto
lens, vou may have to order
a large print to get a big
enough head size at that
distance,

B Lighting should be soft
and simple—bounce light

indoors, open shade or overcast sky-
light outdoors.

B The print should be made on matte
or semimatte-surface paper, especial-
Iy if it will have to bear a signature.
But if you can't have a matte print
made, get a gloasy one and spray it
with dulling spray from a photo, art
or drafting shop.

B The pose need not be dead straight
on or the expression as grim as on
the mugshots on the post-office wall;
# slight turn of the head and relaxed

smile are permissible and pleasant.

—{ fiarfes Smith

A simple background, such as the
white cardboard tapaed to the wall
above, accounts for some of the
difference between a mere snapshot
(tar laft) and a good 1D photo

(left). Soft, even lighting (here,

a wall in open shade), the right
distance and a relaxed expression
also help improve the shot.

This can be
a real help.

Meet STP Carburetor Cleaner.
A spray, Its needlenose can get

into tough places —to help clean
throttle plate, choke, linkage, anc
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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Avoid CB radio theft
with magnetic mount
antenna. Just lift
off and lock in-
-m..

Has your CB ever let you down? Right when you
needed it the most?

It could be that "'good deal' antenna. Or the
lightweight mike that came with the set. To get the
most out of your CB, switch to Turner at both ends

Try a Turner amplified mike. You'll tind out how
much talk power your set can really deliver. For full
range when you need it

Make sure your antenna is dependable. Step up to
a Turner. Turner builds them tougher. There are 43
madels for all kinds of base and mobile installations.

Ask anybody who has been around CB for awhile
They know us. Wherever CB is sold, Turner

The talk of the road

TURNER

NMICROPHONES
ANTENNAS
g

O 716 Qakland Road N E., Cedar Ramds, lowa 52402
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Sculptured
bookends
from scrap
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%
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f vou are a scrap saver and are

looking for things to make from
leftovers, these “sculptured” hook-
ends may be just the project. The
pieces can be cut from one Kind of
wood or from contrasting woods to
provide alternate layers of light and
dark pieces. Cut the five parts in
pairs, then sand smoothly, particu-
lnrly the end-grain edges. Here a
dise sander comes in handy.

Use glue only and elamp the pieces
together in the order shown, keeping
the bottom and rear edges even, If
the pieces are hardwood, they can
be stained and varnished, If pine,
you can paint them. The bookends
atay put from weight alone, but the
bottomsa can be covered with felt or
sheet rubber if you wish, —Bob Tom
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SPECIAL PROJECTS DEPARTMENT

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-140T Sur! Sailer

Imposasible! A sallboatl, paddle-
baard, suribeard all in onal
Bollove il or not, al Malibu,
Calif.., Surl Sailér is the anly
boat allowaed to lawnch directly
Irom the public beach. 75 lbs
ol dynamite maring design s
yours {plana, that is) lor $9.85

PM's hovercralt
lypé air cushionad
vehicle thal you
can really build
and Hy for under
£800. Eugane Gluharefl,
designer at Sikorsky enginearad
this beauly 80 you could use readily avail-

able malerial. Be the envy of your fown! $15.00

PL1308
The Scamp
is & winner!

An B} MPH flying ™
Volkswagen! This
VW powered biplane is sensationally inexpens
siva and fiys like & dream. 150 mile range.
Proven design. Kits and parts readily avall-
able and The Scamp I8 a handsome piace of
waork, §49.98

PL-12T0
Teenie Two

Daughter af
Joanies Teanie and
slickar than Mom, Teanie
Two is the second generation of PM's most
succassiul VW powered monoplane. The rage
of the homebullts, il you listen real hard you'll
hear hor say ““Come on and fly me."” 33500

PL-1408
Boonie Bug

Stlarting with a
Junked VW bus
ehassis, you sdd
soms work mnd love
and prastol A smooth .

riding enclosed van with ATV

capabilitios plus sleeping and camping facilities,
Show-stopping looks too! Truly a child of the
T0's. $14.96

PL-1405 Scuba-Tow

& moloreycle Dallery powers this stream-
lined fresh or aalt watér dréeam., Pulls
you on or under the waler for
hours of affortless snorkel- 7
ing or scuba = oy
diving, Rugged —
and depend-
able, Big, full
scale plans and delailed
instruction manual. 57.95

MODELS

PL-1278
Quiet as & U-2!

A aophisticated model
airplane powered by car-
bon dioxide gas. You can fly [t
just sbout Bnywhere because [ts
powerplant I8 nol much louder than 1he buze of &
bes. Yes, the PM BEE is our lines! example of
creative airplane modelmaking design encom-
passing classic construction with modarn power

$3.49

PL-1272 Challenge
of a lifelime!

The famous J. 1. Case
thrashing maching
sleam tractor, 18
separate plans sheets
plus instruction booklet
The finest detail work, Stacks firewood

but burns alcohol. 8 separate gears in the trans-
misaicn alone. What a thrill 1o see It hulfing and
puling under its own power, $10.00

PL-1200
S5 United States

The glorious, recond
breaking llagship
al the WS, Mer-
chant Maring, Though
now retired in Narlalk,
Va,, no passgnger ship has ever

approachad hér (op speed, This proféssional quul-
Ity model Is described in detall en 3 full size
bBlueprints, Over 2 ft. long of wood and metal,
A stunning project for the craftsman. $2.50

FPOWER TOOLS

a magnificent home-bullt
baring machine, Horizon-
tul, podal operated, this
tool can become the pride
of your workshop and at
greal economy, $6.85

PL-1401
Drill Press

“For pure pride ol accomplish=-
ment, lew things match ihe feel-
ing you get when using a good taol
that you built yoursell,” Dick Guller
should know, He designad this gom

ol a tool which you can build for
aboul 5T0. All parts are cblainable
from hardware and hobby shops, $6.95

PL-1402 Milling Table

An idaal maching for modal builders, alac=

tronic hobbyists and camera bufts, Built en-

tirely af parts found in hardware, hobby and

plumbing supply stores, this precision tool

] cosis about 530 to build from scratch. An=
* piher Culler design. $6.95

.

PL-1301 Tha Southarn
Stick uwp & shed and neighbars may hata
you. Bul build this cule storage building
and they'll love you, So will your kids since

this siruciure doubles as a playhouse.
Platform and slide pond
option In plana. Dasigned
by Carl Sigman, Dean af
backyard storage
structures, 2 sets of

BACKYARD STORAGE
PL-1277 Carrlage House

Eye appeal, storage space and two ator-
jesl Equip it as a workshop or an affice.
Build the second MHoor as a bunkhouae
thal sleaps two kids. Bx12, the covered
walkway widens the second

floar over 2 H. Two sais

of plans {one lor your

bullding permil). $5.48

plans, $5.49
PL-1300 The Storybook

It looks more like & coltage oul of “'Snow
White"” than a loolhouse but wide, barn type
doors lead 1o & special tool storage room walled
off from the play rooms. You ¢an hang & lot of
garden tools inside and still provide plenty of

Atep b play space. Extra set ol plans lor bullding

permit $5.49

I I S S S S S I I DS I IS IS B B S S I . ..
rPC'PULAH MECHANICS PLANS LIBRARY, Box 1014, New York, N.Y. 10019 1

Please send me the plans projectis | have checked below, | enclose 8 check of money order made payable lo “Popular Mechanics™

[ PL-1402 (8.95)
[0 PL-1400 (6.95)
O PL-127T (5.49)

O PL-1405 (7.95) O PL-1407 (9.95)

O PL-1271 (15.0 0 PL-1270 (35.00)

[ PL-1406 (14.95 O PL-1401 (6.95)

[0 PL-1308 (49.98

All plans are shipped posipaid. Please allow 2-4 weeks for delivery

MNamea

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

5.49)
PL-1200 (2.50

PL-1272 (10.00) l
O PL-1275 (3.49

Address

Town

State
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What do
have tlla“tm
sticks or
squeaks?

WB-40 will fix it fast!

® Lubricales and

profects.
= Drys wet ignitions.
m Loosens rusted paris
u Cleans chrome paris.
= Prevents corrosion.

"MI 'H'-"""

No toolbox is
complete without it.

Pick up a can at
your favorite store.
Try it.

WD-40 COMPANY

1061 Cudahy Place, San Diego, CA 92110

[
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a product of

1000 Lake Road, Medina, Ohio 44256
Phone 216-725-4511

A CONSOLIDATED FOODS COMPAMNY
RESPONSIVE TO COMSLIMER NEEDS
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RETURN OF THE MODEL A

(Continued from page 83)

the originals,”” Biebel says, “but 1
know darn well the roadsters we
build here are a lot better than any-
thing that ever rolled out of the
River Rouge plant.

“Take certain reproduction parts,
for example. There's a lot of junk on
the market, most of it made quickly
and cheaply overseas, It looks okay,
maybe, but when you go to fit it, you
find out it's not quite right, or that
something that should be made of
first-class material just isn't, and it
breaks down easily, or it wears out
overnight. You won't find any of
that crap on our cars.

Fussy work

“Also, we put 'em together on a
one-on-one basis., One of us, say, does
the engine every step of the way
from stockpile to bench testing to
final installation and run up. We
don't eveball anything. Everything is
checked thoroughly. If a part is even
minutely eracked, we don't bury it
or rechrome it and say to hell with it.
We just throw it out and start over
again.

“l guarantee you,” he says, jab-
bing an index finger for emphasis,
“they weren't that fussy in Dear-
born.”

The thing about Biebel's fussiness,
of course, is that not only does it
produce superb examples of the 1931
Ford Model A roadster; it also costs
money . .. and lots of it. When the
roadster bowed in 1928, it cost less
than $500 in the standard version.
By 1931, the base price had climbed
a few dollars, but only a few. The
basze price of one of Beibel's beauties
iz $12.500, a contrast that at first—
inflation or no inflation—seems
shocking. Yet Biebel swears he's
cutting it as fine as he can without
compromising quality.

Cost high; value higher

“Anyone buying one of our cars
gets not only the pleasure of owning
and driving what I think is a nifty
little car,” he says, “but also a ear
that will appreciate in value. Hell,
it's possible to build only s0 many
of these things, and when all the
original stuff is gone, that's it, there
won't be any more. Right now collee-
tors are paying a lot more than
$12,500 for mint Model A roadsters,
and we're making and selling the real
McCoy, brand-new, for that same
money or less.”

What does a buyer get for $12,5007
Well, he gets not only a Model A
roadster, a car that can bring to
reality a lot of fond and misty memo-
ries, but also a car that can introduce

or recall a type and style of motoring
that simply doesn't exist anymore.

Remember the rumble seat?

If you're old enough, for example,
you might recall what it was like to
ride in a rumble seat, If you were a
yvoung buck at the time such seats
were in vogue, you might remember
having an arm around a really special
girl., If vou were a kid then, you
might remember how neat it was to
ride along and wave to all your
friends, a smug and beaming smile
on your face. But if you were to
ride in a rumble seat today, you'd .
be forced to remember that they
could be a sauna in the summertime,
an icebox in winter, and absolute
agony if vou were out on a chilly,
rainy night.

If you have the impression the
Model A was a miser on gas, you'd
be surprized to discover that 20
mpg was a rarity, the usual figure
being under 15, in-line Four or no
in-line Four,

If you have the impression it was
a lively performer, it was . . . then,
By today's standards it's pokey.

Driving a Model A today will also
help vou appreciate modern suspen-
sion systems, not the ones that are
mush, but the better ones, the ones
that give vou a feel of the road with-
out cracking yvour teeth. Hit even a
minor pothole with a Model A and
yvour kidneys can start to ache.

If you deplore today's wventless
windows and recall fondly the use of
side curtains, a ride in a2 new Model
A roadster will jog your memory:
The darn things invariably leaked,
and they did a lousy job of keeping
out the cold.

But oh what fun to drive!

What you might recall, or perhaps
imagine, iz that a Model A roadster
—its top down and its delightful and
simple engine beating out an alto-
gether gratifying rhythm—was fun
to drive. It was all of that, and more
. .. and it still is. Driving one, it's
difficult not to be swept by the reali-
zation that automobiles were once
very apecial and unique things, pla-
teaus of experience that defined in
very personal terms and in wvery
private ways our concepts of free-
dom.

0Old Henry Ford was probably
right to abandon the Model A when
he did, but Kevin Biebel and his fel-
low devotees are right, too . . . there
really iz a lot of life left in the old
girl, and a small army of us would
give our eveteeth to have one of our
VEry own. * ok ok
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Introducing the CB system that'’s
ready for 40 whern you are.

Now you can have the Hy-Gain Personal
Communications System that's ready for
40 channels when you are. It's our
Hy-Gain Il (Model 2682) citizens two-way
transceiver and Hellcat X trunk lip
antenna.

The 23-channel Hy-Gain |l gives you
clear, quiet performance. The incredible
frequency stability of advanced
Phase-Lock-Loop circuitry. And a
certificate for remanufacture to
40-channel specifications. It's your
guarantee your new radio will be
40-channels ready.

If, after January 1 and FCC
acceptance, you decide you want all 40,
send us your radio. The certificate. And
$25 for remanufacturing. We'll send your
radio back with all 40 channels (offer
expires June 30, 1977).

With the Hy-Gain Il you also get extra
cost features like switchable automatic
noise limiter. Mic preamp. Separate AF
and RF gain controls. Automatic
modulation control. And PA provision to
let you convert the whole thing to a
powerful Public Address System. There's
exceptional sensitivity and selectivity. And
superb adjacent channel rejection, too.
So you don't get the whole gang when
you place a person-to-person call.

And for the budget-minded CBer
there's our Hy-Gain | (Model 2681).

With automatic gain and modulation

Helicat X 40-channet antenna lor citizens two-way transceivers

controls. Excellent noise cancelling.

Mic preamp. The same great Hy-Gain
performance. And like its big brother it
can be remanufactured for 40 channels.

Complete your system with our
Hellcat X. The perfect 40-channel antenna
for either radio. Comes in three versions.
Trunk-lip mount. Magnetic. And claw
(requires 3/8-3/4" hole). All are quick
and easy to install. And the Hellcat X is
completely adjustable to keep the 54"
stainless steel whip upright and efficient.
So you get all the performance your
Hy-Gain radio can deliver.

So get the Personal Communications
System that's ready for 40 when you are
at your Hy-Gain dealer. And ask about
our 300 other fine two-way communi-
cations products. Call 800/447-4700
for your nearest Hy-Gain dealer. In
lllinois 800/322-4400.

iy | y-ga i

We keep people talking.
Hy-Gain Electronics Corporation 8601 Northeast Highway Six;
Lincoln, NE 68505
Hy-Gain de Puerto Rico, Inc. Box 68; Naguabo, PR 00718
The following Hy-Gain 23-channel radios can be

remanufactured to FCC 40-channel specifications after
January 1, 1977

G681, B2, 2680, 2681, 2682, 2683, 2685, 2678, J084
It you currently own ane ol these radios, a 40-channal
cerfificate may be obtained from your Hy-Gain dealer

ty-Lamn
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® See why the world
runs more Johnsons

than any other
outboard.

41 models in 15 power
choices from 2 to 200 H.P
..plus 12 and 24 volt elec-
tric outboards. With new
styling and engineering
improvements that
mean grealer depend-
I ability, performance
and fuel economy. Get
the full story in our 32
page, 4-color cata-

I log

Johnson Qutboards
11632 Sea-Horse Drive
Waukegan,Ill. 60085

I Mame_
I Address
City

Suatn

_20

GIANT FREE
CATALOG!
NEW.164 Pages.
Over 4,500 Un-
usual Bargains Qs
for Hobbyists,
Schools, Industry.

71 SEND FREE

. = [Charge my = American Exp
T CHECR = Bervice & handiing char i
5 Ju{:sﬂUcPDEhﬁ I BankAmenicard — Master Chy Enclosed it thl:i* " 5100
Y EDMUND Inferbank No. M. 0. inamountaf &

Card No

SCIENTIFIC Co.
300 EDSCORP BUILDING

164 PAGE CATALOG ‘H°*

OWN THE BINOCULAR NASA
CHOSE FOR APOLLO/SOYUZ!

For the historic U.5.-Russian space flight and
link-up, this powerful 20%60 binocular was
slightly modified. Own the original! It's our big-
gest, most powerful for distance idesigned to
help the Astronauts look back at earth from
157 miles out in space). Big 60 mm objective
lenses. 173-ft. field of view at 1000 yards.
Relative hrlghtness. 9.0. Fully coated optics.
20X special design eye lenses. Coated BK-7
Porro prism, Extra long All-American style mth

fold-down rubber eyecups. Just
47.5 oz. (9% x BY2"). Includes
case and straps. Mo 1556H just ﬂd

Reg. BX30 Binocular, An Unbelievable Bargain
Fully coated optics, European style body (4% «
64", just 19 oz.). Field of view at 1000 yards,
392 ft. Great for hunting, races.

No.1558H only 329;“

COMPLETE AND MAIL COUPON NOW
EDMUND SCIENTIFIC CO. 300 Edscerp Bldg., Barringlon, N. 1. 08007

= SR

Please send ma:

s Hn IEEEH hlnn-:ullr{lil

TR Hh 155911 binetulan(s)
@ $20.55 each

Signature.

Nama

Expiration Date
Barrington, N. ). 08007 |
609) 547-3488
America’s Graates!
Science » Oplics » Hobby Mart
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30-DAY MONEY-BACK GUAR-
AMTEE. You must be sals.  Address
fied or return any purchase
in 30 days Tor full refund
LN N N N &N __§ N _§N _§N N N N N N W ]
HELPING TO DEVELOP AMERICA'S TECHNOLOGY FOR OVER 30 YEARS,

Please Print

City, State, Zip

SUPER THRILL RIDES

{Continuad from page 81)

O5-foot-high tower. At the Six
Flags Over Georgia amusement park
in Atlanta, the “Great American
Scream Machine” carries occupants
up a dizzying 105-foot-high tower
before plunging them down a near-
vertical drop. At Busch Gardens in
Williamsburg, Va., a simulated bob-
sled run puts passengers through
2800 feet of twisting, turning, roll-
ing track to give them the feel of a
real bobsled ride.

For sheer size, the monstrous
“Sereamin’ Eagle” run at Six Flags
Over Mid-America in Eureka, Mo,
takes the prize as the world's long-
est, tallest, fastest roller cosster.
The 3872-foot ride carries passen-
gers to an incredible height of 110
feet and hurtles down steep, 92-foot-
long dips and dives at speeds of 62
mph. The #3-million structure con-
sumed 550,000 board feet of lumber,
65,000 pounds of bolts and nails,
10,000 gallons of paint and 130,000
man-hours of labor.

Pulling Gs like a pilot

Coming in a close second is “The
Great American Revolution” at
Magic Mountain park in Valencia,
Calif., billed as the longest, highest
all-steel roller coaster (the Scream-
in' Eagle is bigger but made of
wood ). Incorporating a 90-foot-high,
45-foot-diameter vertical loop, the
ride covers 3657 feet of steep, twist-
ing, spiraling track at speeds of 50
mph. Entering the loop, riders ex-
perience a phenomenal 4.94 G force
—as much as many stunt pilots pull,

For a bit of nostalgia, the “Texas
Cyelone” at Astroworld in Houston
will be of more conventional design,
but will still give patrons all the
thrills and scares of top roller-coaster
riding. With 3180 feet of track and
53° drops, it will be a Texas-size ver-
gion of New York's famous Coney
Island Cyclone built in 1927.

Why put vourself through all this
torture—and pay for it besides? It's
a way of conguering fear, sayvs
Chaytor Mason, associate professor
of Human Factors-Paychology at the
University of Southern California,
“A thrill ride permits one to test
himself. You experience a sensation,
realize it's not so bad and achieve
the satisfaction of knowing you
gained control over yvourself.”

Sereaming is socially acceptable,
adds the professor, himself an aero-
batic pilot. “A scream is a release
of a fear response, but on a roller
coaster it's all right—you can let off
pent-up energy.” A lot of thrill riders

vell their heads off—loving it all the
wWay. * &



Mariboro Red or Longhorn 1@0's—
you get a'lot to like. :
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Warning: The Surgeon General Has Determined
That Cigarette Smoking |s Dangerous to Your Health.

Kings: 18 mg:"tar;" 1.1 mg. niCotine—
100°s:17mq:"tar.” 1.1 mg. mcoting av, per cigaretie, FIC Heport Apr: 76
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There's no end towhat you can
create with our Scroll saw/ sander.

It cuts through just about any ma-
ferial you'll ever work with—wood,
light metal, styrofoam, file, plastics,
felt and leather. in addition, Mato-
Shop has a power take off that en-
ables you fo convert it fo a flexible
shaft oo, disc sander or dozens of
ofher usatul powar lools. The basic
571 saw/sander costs §59.95. De-
luxe Model 572 Molo-Shop with flex
shaft and a selection of accessores,
§79.95. See your hobby or hard-
ware deqier. Dremel Mig., Div. of
Emerson Electric Co., Racine, Wis.
Dept. MS 20-86K.

DREMEL

Helping families to
cm;?—loganm.

POPULAR MECHANICS

DISTRIBUTOR TUNE-UP

(Continued from page 1731

distributor shaft, twist the shaft
about 5° in the direction of rotation,
and let go. Action should be snappy.

The direction of rotation can be
determined by having someone crank
the engine for a second or two as
vou wateh in which direction the
rotor turna.

10. The spark advance mechanism
should be tested to get an idea if it's
working. The unit is a vacuum-op-
erated chamber which is usually
attached to the outside of the dis-
tributor (Fig. 5). It controls igni-
tion timing during acceleration,
causging spark to occur earlier,

Place your finger against the rear
of the distributor breaker point
assembly, pressing against the as-
semhbly in a direction which is oppo-
site that of shaft rotation. This
causes the distributor point base
plate (breaker plate) to turn.

Release the point assembly. The
breaker plate should swivel smartly
back to its original position. If it
doesn’t, the cause of the bind (weak
spark advance unit or damage to the
distributor itself) should be found.

11. Remove the breaker points
from the distributor for examina-
tion. It is difficult in most cases to
get a good look at the points with
them still in the distributor.

Loosen the terminal screw on the
breaker point assembly and remove
the coil-to-distributor primary wire.
At this point, let's stop a minute
and give that primary wire a very
close examination, especially where
it enters the distributor housing
(Fig. 6).You may spot a potential
problem which, when it occurs, baf-
fles car owners and mechanics alike.

A reazon for sudden ignition fail-
ure, leading to stalling when the car
is on the road, is worn primary wire
insulation. Exposed bare wires short
themselves againat the metal distrib-
utor housing, which interrupts the
flow of current.

Replace a badly frayed coil-to-dis-
tributor primary wire,

Alzo disconnect the condenser pig-
tail wire between the condenser and
breaker points, If this wire iz dam-
aged, replace the condenser,

12. There is no need to install new
distributor points unless they are
needed (Fig. 7). Spread the two
points apart and examine surfaces.
If points have an overall gray color
and/or show slight roughness or pit-
ting, pass a clean fine-cut contact
point file between them two or three
times. Wipe point surfaces with a
clean lint-free rag which has been
moistened with alcohol.

Cautions: Do not try to file points

smooth. The purpose of filing is to
remove scale and dirt, Be sure the
file is neither greasy nor dirty gince
contaminants will be passed on to
point surfaces. And don't use emery
cloth or sandpaper for cleaning
points. Particles will embed them-
selves, causing arcing and rapid de-
terioration of point surfaces,

13. If distributor points are se-
verely burned or very rough, replace
them with a new set. However, there
is usually a reason why points get
this way if they have failed within,
gay, 10,000 miles. Unless the condi-
tion is found and corrected, new
points may also fail prematurely.

The usual causes for rapid peint
failure include a wesk condenser,
weak contact point spring tension,
improper point gapping, an over-
lubricated distributor cam that is
tossing lubricant onto point surfaces,
malfunctioning voltage regulator,
bad resistor, and oil or crankcase
vapors that are seeping into the dis-
tributor housing and affecting points.

14. If you have to replace contact
points, replace the condenser, too.
The two work as a team. Unscrew
the condenser mounting screw and
lift the part out of the distributor
(Fig. 7).

15. Wipe the breaker plate clean.

16. Lubricate the cam. Some dis-
tributors are equipped with a cam
lubricator wick that you should re-
place with a new one (Fig. 8). Do
not relubricate an old wick. You'll
cause more trouble than a new one
is worth.

Distributors that don’t have wick
lubricators should have one drop of
distributor cam lubricant applied to
one lobe of the cam (Fig. 9). The
drop of lubricant should be equiva-
lent in size to the head of a match.

17. Place the condenser into posi-
tion on the breaker plate and tighten
its mounting screw,

18. Install the breaker point as-
sembly, screwing it securely to the
breaker plate.

19. Now, reconnect the primary
ignition and condenser pigtail wires,
but make very certain that the ter-
minal clips aren't in contact with the
breaker plate. This will cause a
short. Tuck the two wires carefully
into the housing, but see to it that
they aren't touching any moving
parts (Fig. 10),

20, Gap points, using a distributor
point (flat) feeler gauge. The pur-
pose of gapping is to bring point ad-
justment inside the ball park. When
the distributor is reassembled and
buttoned up, points should be finely
adjusted by means of a dwell meter.

To gap points, set the rubbing
block of the breaker point assembly

(Please turn lo page 158)




Black Velvet feels -
great straight. ﬂ
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The Premium Canadian. Black Velvet" Blended Canadian Whisky.
80 Proof. Imported by ©1976 Heublein, Inec., Hartford, Conn.




" “makes it good in just
10 seconds.
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For sale wherever fix-it products are sold.

WOODHILL CHEMICAL SALES CORPORATION
CLEVELAND, DHID 44178 & membar of the SEETITE groms of companies
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FINISH CORNERS * CUT MOULDING

WITH ANY ELECTRIC DRILL

NO $50 ROUTER OR %6 BITS NEEDED!

You don't have to buy anm nnniu lulw to

fimish corners, moulding & trim. “ARCO"™ Cutters No. 3 —3 PIECE CUTTER SET
do the wark at a fraction of the cest. Simply siip
the Cutter's " shank in any drill and it's ready
to prodece! Dual Guides assure a-::ur:n cuts
al entire lemgth & width of workpi Cuts
W lastics, soft metals, Quality- Il V.54

of hardened sisel. These Cutiers also fit & work

with all Electric Routers, - ADJUSTABLE
BEVEL-CUTTER
cuts 45" bevels from

No. 6—3 PIECE CUTTER SET

13T to SI16” wide

$585

2 RADIUS CUTTERS
for 1/8” and 1/4"
ROUND CORNERS

No. 7—3 PIECE CUTTER SET

(IR AR R R R RN RN RN RN AR RN

S0 e NG
MAIL THIS COUPON TODAY!
ARCO PRODUCTS CORP., Dent. PM-11

110 West Shetfield Ave., Engiewood, N.). 07631

;
:
Vo

Fes ,_:/ CONTOURS

|

l ot onte sm your 30-duy Maensy Back Cusramtes: I DGEE.

| -2 3-PIECE CUTTER SET $6.25 | CUTTER

| au 7, IJIEE% EUTTER :g' - 5388 |

a. . . B,

| [ Mo, 6703, ALL OF ABOVE 9 CUTTERS ... 14.95 | SPECIAL SAVING!

| O1enclote Cheek, M.O.—SHIP POSTPAID. ] Order all of above 3 Sets at

| (Ne C.0O.D."s) our Special Money-Saving 95
| Price. No. 6703, total of 8 $

| Mame = | Cuttars, only.....c..comccsmsssnes

| Mdrem | Toeee sver 300 sther ARCO Tosle availabie st Hard-

AT i il | oy Soas asdee ™ -
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DISTRIBUTOR TUNE-UP
(Cantinued lrom page 156)

on a lobe (raizsed part) of the cam.
You mav have to tease the cam intn
place by having someone in the car
crank the ignition in short spurts
until the rubbing block ends up rest-
ing on a high point of the cam.

You might want to consider the
purchase of a remote starter switch,
which allows you to erank the engine
from beneath the hood, It's a handy
deviee to have around, especially if
there's no one available to give you
a hand.

In order to gap points, vou will
need the specification for vour dis-
tributor. This may be obtained from
a tune-up decal which may be pasted
somewhere in the engine compart-
ment. You can also get the spec from
a service manual or owner's manual,

The gap specification is generally
given as a range—for example, .016-
.019 inch. If points are new, gap
them to the maximum specification
(.019 inch), If points are used, gap
them to the minimum specification
(.016 inch).

Use a feeler gauge that's the same
thickness as the specified point gap
setting (.016 inch, for instance). In-
gert the pauge between the points.

Caution: Make sure the feeler
gauge is absolutely clean. Hold the
gauge straight. Don't twist it. The
measurement will not be accurate if
yvou do (Fig. 11).

If you don't feel slight resistance
on the gauge as you slide it back and
forth between points (if the pauge
moves too loosely or rubs hard),
points have to be adjusted in one of
two ways. One way is by means of an
adjustment noteh in the point assem-
bly, near a mounting screw., Loosen
this screw, insert a screwdriver in
the noteh, and twist until points open
or close to the desired setting (Fig.
12). Keep the gauge in position, test-
ing until the proper gap is attained.
Then tighten the mounting screw and
doublecheck to make certain the gap
is as specified. You can also use a
point adjustment screw. Insert an
Allen wrench in the serew head and
turn the screw until the desired set-
ting is attained. Keep the feeler
gauge in place, testing as you go
along.

21. Finish distributor tune-up by
installing the RFI zhield, if one is
used, and rotor. If the rotor is the
type that fits on the distributor shaft
without being held by screws, apply
two or three drops of SAE 10 or 20
engine oil directly to the inside of
the shaft. Mske certain no oil drips
into the carburetor housing.

Reinstall the distributor cap se-

{Please lurn lo page T60)



EVINRUDE V-4

Basic

for
tournament

fishermen.

E—

Last year, five out of the top
seven rated pros in Bass-
Master magazine's tourna-
ment list got there with the
help of Evinrude V-4 power,

Why do the top pros pick
Evinrude?

Performance is the obvious
reason, because hardly any-
lhing is 80 impurtant foa
tournament fisherman as
getting there first.

But over a long season, stamina and reliability run a very
close second. A motor that won't start or won't run can turn
the hottest fishing streak into a major disaster.

Tournament fishermen spend a lot of time thinking and
talking about motors. They know the ones that make it, and
the ones that don't — the smooth ones and the rough ones,
the tough ones and the prima-donnas. They know all about
sarvice, too—who's got it where the fishing is.

Tournament fishing is a sport that can bring out the best in
a fisherman, and the worst in a motor. Which is why we're
s0 pleased that the best fishermen choose Evinrude power

We like to think there's a lesson in that for anyene who takes
his fishing and his fishing power seriously.
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! Learn the professional
method of appliance repair...
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Send now
for this free NRI catalog.

Train at home in your spare time instrument that's essential for trouble-

with this short, easy course

NRI can prepare you quickly to do

professional applianee servicing for
art-time income or a full-time career,
ou can finish the course in a matter of

months, learning by easy step-hy-

step bites. And you even get your own

professional appliance tester—the one
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Name

———————— RUSH FOR FREE CATALOG -—————=——

McGrow-Hill Continuing Educofion Center

[0 Approved under G.1. Bill if taken for career purposes. Check for details.

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-
shooting. Mail the coupon today for
your free NRI catalog. No salesman
will call.

Rush me your illustrated free book
that tells about portunities in
servicing Electrical Appliances and
gives details of NRI's simplified
training plan. | understand thera is
no obligation, and NO SALESMAMN
WILL CALL. BO0-116

A!a

Address

City State

Zip
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ACCREDITED MEMBER NATIOMAL HOME STUDY COUNCIL
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DISTRIBUTOR TUNE-UP

(Cantinuwed from page 158)

curely and replace cables. Be certain
that each cable is inserted into its
proper tower.

To seat cables properly, squeeze
cable boots as you insert the termi-
nal into the tower to release trapped
air (Fig. 13), Make sure cables are
firmly seated. If they aren't, arcing
may occur, damaging the distributor
cap and terminals, L

OLD CARS NEVER DIE

{Continued fram page B5)

coupe based on the 1968 Plymouth
Belvedere body dies and mechanicals.

The Polara (Dart) comes with the
225-c.i.d. Slant Six at 145 bhp,
boosted to 155 in the Polara RT
coupe. The RT has a four-speed man-
ual gearbox as standard equipment.

The GTX coupe (Belvedere) uses
the 318-c.i.d. V8, rated at 230 bhp
iall ratings are SAE gross), four-
speed on  the console, reclining
buckets and iodine headlamps, All
Argentine Dodges have front disc
brakes,

Spanish Dodge

In Spain, too, Chrysler Corp. mar-
kets what it calla the Dodge 3700,
Americans will recognize this car as
basically the 1969 Plymouth Satel-
lite sedan with slight sheet-metal
changes: full rear-wheel cutouts, a
different grille and taillights, plus
ingtrument panel variations,

The Dodge 3700 gets its model
designation from its engine displace-
ment—3687 ce. This iz again the
225-inch Slant Six, this time rated
at 165 bhp. The car uses a three-
gpeed transmission as standard
equipment, with a four-speed manu-
al optional,

There's a GT version of the Dodge
3700 in which the four-speed is
standard, as are front bucket seats,
console and upgraded trim. Only one
body style is offered—the four-door
sedan, Power steering plus front disc
brakes are standard on all versions.

Spanish AMC Jeepster

Ever wonder what happened to the
Kaiser (AMC) Jeepster of 1967-737
It's retired and still being made in
Spain, nearly identical to the 1972-
78 version (104-inch wheelbase),

Available as a full convertible,
a pickup with removable hardtop,
and as a two-door station wagon,
the Spanish Jeepster's basic engine
ia the AMC 232-c.i.d. pushrod Six.
This engine delivers 145 bhp and
couples with a three-speed manual,
floorshift gearbox. The car comes
with two or four-wheel drive, * % %
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ASTOUNDING SUCCESS—-NATIONWIDE

JOIN THE NUMBER 1 TEAM

A MESSAGE FROM THE PRESIDENT ..

Here is your Golden QOpportunity to own and
operate one of the most successful business
opportunities ever offered | Once again, we're
expanding our National operation, making it
possible for people just like yourself to enjoy
a happy and prosperous future,
When you become part of the Guarantee Team,
*you'll understand why we're Mumber One in
our field, Customers coast-to-coast know and
respact our high degree of service and
reliability.
For years now, you've watched the other guy
get all the breaks . . . and make all the money.
Mow, it's your turn | Make your move TODAY
by sending me the coupon below,

Frank Woodruff, President Guarantea System New Home Office Building

JOIN US IN A WELL PROVEN
SUCCESSFUL BUSINESS!

Our success is legitimate, documented,

We're a National company, No. 1 in our . S
and easily verified.

field . . . we're looking for a husband and
wife team to join us in the rapidly expand-
ing carpet cleaning and dyeing business.

Through development of our exclusive
process, we have rapidly become the rec-
ognized industry leader, Our successful
and proven methods are reaping outstand-
ing profits in over 200 cities from Hawaii

to Florida,

If you're willing to work, we'll teach you
our exclusive system of using color to
dye, tint and clean carpets. No competi—
tion — We train — protected area,

Guaranteed Success | Solid buy-—back
agreement! Isn't it time you went to work
for yourself 7

[JNC)PJ'1F [)EEI_I\\( WRITE TODAY

for years to come,

AREA DESIRED

" i

, I Please send me full details on the opportunity you offer I
i I qualified men to start a business of their own. I
car ﬁ‘ 3 : i Member: |nternational Franchise Association .
cle n&d i : :
;h;;;:;;;;;w-ﬂ-*- +  (GuaranTee Bfciyl :
: GUARANTEE CARPET CLEANING & DYE CO. (]
i 2953 Powers Avenue / Dept. PM-2 / Jacksonville, Fla. 32207)
]
]
§ NAME :
I e aii il . -a : ADDRESS 1
Thi: is your Gurden Dppormmty to estahl:sh vwrmlf | CITY STATE 2P '
in a business where employment is guaranteed now and | AREA CODE PHONE :
: ]
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FREEED

over 2000

unique tools,
handy kits,
precision

instruments,

technical
supplies.

years of service to the world's finest
craftsmen and technicians.
7\ National Camera

1000 Weif Uadam dve. Dapl. EAB
V Englewood, Colorade, 80110

Send a FREE copy of the NC Flasher

|
address
|

l city

i | Camera
O Ea'g:ff::. Ave, gm..s:a

inglewsed, Colorads, BOIND

Need
wheels
?

Finance your next car or truck
at your credit union. You'll
find their low annual percent-
age rate helps keep your fam-
ily budget running smoothly.
There's a minimum of red
tape. At your credit union,
you're more than a customer.
You belong.

Join your credit union.
it's where you belong.

For more information write 1o your
state’s Credit Union League or Cradit
Umion Mat. Assoc., Inc., PO Box 431
Madizon, Wil 53701

Letem
roll!
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LONGEST TUNNEL

{Continued lrom page 76)

perilous. The ferry trips take a gruel-
ing 4% hours and are suspended an
average of B0 times a vear because of
hazardous conditions.

The Seikan Tunnel will change all
this. It will extend Japan's already
famous high-speed rail asystem un-
der the Straits from Honshu to Hok-
kaido, providing a direct, permanent,

| vear-round, all-weather connection.

Fast, modern bullet trains will whisk
residents of Tokyo to beautiful Sap-
poro, site of the 1972 Winter Olym-
pics, in five hours and 40 minutes
compared to the current 16 hours and
30 minutes—saving nearly 11 hours,

With locomotive cabs at both ends,
the electric-powered, streamlined
trains will be ab'e to shuttle back and
forth without having to turn around
or change engines. They will operate
on dual tracks, permitting simul-
taneous two-way serviece.

No easy task

Building the tunnel has not been
an easy task. Survevs for the route
were begun as far back as 1946, with
exploratory excavation started in
1964. At the present rate of progress
{the tunnel iz about half completed),
construction ia not expected to be fin-
ished until at least 1982, Thus, from
planning to execution, the monumen-
tal project will have spanned more
than 35 years before the first train
roars through—evidence of the enor-
mous difficulties involved,

A bridge would have been much
easier and cheaper to build, but the
deep waters, swift currents and vi-
cious storms of the Tsugaru Straits

ruled out this possibility. It became
necessary to go underground—and
that brought its own problems. The
water depth of the Straita at mid-
peint is almost 460 feet. For struc-
tural safety, the tunnel must burrow
another 328 feet under the seabed—
or a total of T88 feet below sea level,
Because of its great depth, the
Seikan Tunnel must be much longer
than shallow river tunnels or
straight-through mountain tunnels.
To maintain a reasonably gentle
slope of 12° and avoid towering
coastal mountain ranges on both
sides, it was necessary to start the
tunnel entrances many miles inland
from the shorelines. That's why the
tunnel’'s overall length is more than
33 miles even though its undersea
portion is less than half that. And
the longer vou make a tunnel, the
more complex it becomes. Problems
of ventilation, power supply, lighting,
equipment maintenance, fire preven-
tion, emergency evacuation and so on
multiply to a staggering degree.

Tricky engineering

With mountain tunnels, such as
those in the Alps and Rockies, you
can bore vertical access shafta down
from above along the route to sim-
plify construction, maintenance and
ventilation. But with an undersea
tunfel there's no way to bore such
shafts down through water. For this
reason, the Seikan is not a single
tunnel, but is actually an intricate
maze of multiple tunnels, some par-
alleling the main tunnel, some spread-
ing out in different directions.

These supplementary tunnels aerve
the purpose of access shafts, provid-

fl"n'r'.l'.r' furn o paga H:i-I‘.I

Pllot tunnel, nearly complete, shows two rail tracks, complex array of power cables and
vantilation ducts. But appearance is crude compared to how finished tunnal will look,



Vivitar TX Lens System

The uvltimate in lens

interchangeability.

One of the most useful
features of 35mm S5LR cameras
is their ability to photograph
through an incredible variety
of “interchangeahle” lenses —
from wide angle 10 super
telephoto,

This is also the feature that
causes you the most grief
when vou want 1o change 1o
another make of 35mm camera.

In most cases, one manulae-
turer s lenses aren’t inter-
changeable with another
manufacturer’s comeri.

S0 changing cameras means
making another big investment
in accessory lenses and
taking @ beating vn your

old ones.

Yivitar’s TX lenses
eliminate that problem by
being interchangeable
with just about all the popular
A3mm SLR cameras now
on the market. Thanks to an
ingenious adapter system,
any TX lens will work on many
different cameras. So if you
change cameras, yvou keep the
lenses and all vou have o
hu_'r are the incxpensive
adapters for your ncw camera.
Each TX lens and adapler
couples 1o the through-the-
lens exposure system of
the camery (including auto
n'IiJ."IL' I_'\.FII.!\LJFL' L'I.Inr"rl.'lj
moddels) just ke the manufac-
turer’s own lenses.

All TX lenses are the
result of computer-generaed
wptical designs, Euch one

A VIVITAR TX LENS...

is a superior performer, light-
weight, compact, multicoated,
and among the fastest in

its respective focal length.
Wide angle lenses — 24mm (2.8,

Telephoto lenses -

How to use the Vivitar
TX Lens System.

« Select a Vivitar TX adupter
tor match NOWEr CAarneri,

3. Rotate the lens mount locking
ring te fock the adapier an the
fens, then mount the lens o
vaur camera in the wswal way,

See the Vivitar TX lens
system and try it on your
camera wherever fine
photographic equipment
is soled.

28mm 2.5, 35mm [2.5.

135mm [2.5,
200mm 3.5, 0mm 5.6, 400mm
(5.6, Zoom lenses — 75 o 260mm
4.5, 90 1o 230mm (4.5,

-mndﬂdsii

2dimn 28 I8mer 35w 20000 3w 9 o 75 1 SiNIerm
2 Ahrem 26dhmm

Vivitar TX Lens System adopts to: Pentas E5. SE Spotmatic
and K series: Minolia SR and XK series: Canon FL
andd FD series; Nikon F and EL series: Olympus (M-
and OM-2: Konica Autorefles

series; Mamiva Sckor DX L
and DTL: Fujica 8T series;
Vivitar 5L series; plus
other 33mm SLE unmiversal
thread mount cameris.

For independent test reports and TX lens
brochure, write 1o Dept. PM-2, Ponder & Best, Inc.

FITS VIRTUALLY
ANY 35mm SLR.

PLUS VIVITAR TX
ADAPTER. ..

Vivitar

Marketed in the U.8. A, by Ponder8dBest, Inc.
Corporate Offices: 1630 Stewart Strect, Santa Monica, CA 90406,
In Canada: Precision Cameras of Canada Lid., Montreal
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LONGEST TUNNEL

{Continuad lram paga 162)

ing a means of getting to the main
tunnel for maintenance work or
emergency aid. Some tunnels also
slope downward for draining off wa-
ter that may seep in. Galleries—
large, cavern-like extensions—fan
out at intervals of 2000 feet and are
used to inspect peological conditions
and water-seepage problems,

To complicate matters, there are at
least 10 geological faults fracturing
the seabed along the tunnel’'s path,
and voleanic rock on the Honshu side
is riddled with numerous deep fis-
sures. Heavy water seepage i3 ex-
pected at all of the faults and fissures.

Slow going

Huge drilling machines chew away
at the undersea rock at the rate of
G614 feet an hour—fast compared to
old-fashioned hand-digging methods,
but still a time-consuming operation
considering the tremendous distances
and complex engineering involved.
Unlike mountain tunnels, which can
be built in relatively short, straight
gections, the long, winding Seikan
must be constructed by boring from
both ends toward the center, with
elaborate electronic guidance sys-

temsa to assure that the two ends
meet precisely at the midpoint—un-
der nearly a sixth of a mile of sea-
water and bedrock. So far, a pilot
tunnel has been driven through sue-
eessfully, but the main two-track rail
line has advanced only a few miles
under the forbidding Straits.

As the drilling machines pierce the
water-laden rock, the walls of the
main tunnel are sprayved with a 214-
foot-thick lining of conerete, Where
water seepage exists, the surround-
ing rock must first be sealed with a
waterproofing chemical grout in-
jected into existing fissurea and
predrilled  holes, Heavy steel H-
beams are installed for added rein-
forcement at unstable sections or
where severe seafloor pressures may
impose dangerous stresses on the
tunnel walls,

A tunnel with no equal

The Seikan project is under the
supervigion of Japanese National
Railways, with the Japanese Rail-
way Construction Publie Corp. as the
general contractor. Like many other
major congtruction jobs in the world,
the tunnel has been plagued by prob-
lems of recession, inflationary cost
overruns and technological delays.
Its coat, first pegged at about $500

million, is now expected to exceed $1
billion—more than double the origi-
nal eatimate, When completed, how-
ever, it is likely to have no rivals.
How will the Seikan stack up
againat other record-holders? The
longest current road tunnel—a little
more than seven miles—runs through
Mount Blane in the Alps. The longest
rail tunnel now in use is the Simplon,
a 12%-mile underground link be-
tween Italy and Switzerland that,
incidentally, cost the lives of 60
workers. The Chesapeake Bay
Bridge-Tunnel system spans 17.6
miles, but the longest underwater
tunnel section is just over a mile.
The only potential challenger is the
long-planned, much-discussed, highly
controversial and now apparently
abandoned “Chunnel” linking France
and Great Britain under the English
Channel i(see Is the Chunnel for

Real?, page 90, Jan, 'T5), If this un-

dersea link is ever built, it could con-
ceivably top Seikan’s length by a mile
or two (estimates of possible Chun-
nel length vary from 31 to 35.6 miles),
However, it now seems unlikely that
the Chunnel will come to pass, at least
not in the near future. So it looks as
if the Seikan Tunnel will reign su-
preme in the record books for a long,
long time. * ok k
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ONALITTLE STIHL.

This Christmas we'd like to put a little Stihl into the
hands of everyone. And to do it, your Christ-

mas spirited Sthl dealer will give you 25 dollars

worth of the free extras shown below just for
buying cur tough, little 015L Chain Saw. But
hurry. We can't keep this big deal on a hittle Stihl
going long. And at 25 dollars a crack, we'd hate for
you to lase out simply because we sold out.

Our lightweight 0151 has been designed to last at least two
times longer, start easier and run quieter than any other saw
like it. That's what makes all Stih] saws so popular. And being
popular is being preferred. And being preferred is what's made
Stihl the largest chain saw manufacturer on earth. S|

An 015L by itself is a bargain. An 015L with 25 @ m
dollars worth of free extras is a Stihl. J;'_..‘}L._.L.u

Ofter good at partimpating Stihl dealers only. i

—

1. Custom
2. 14 inch spr

7. Stihl's new 2-Cycle Engine Qil.
8 Attractive gift bos (not shown)

CAFTYING cASD. 3. Wedge lor saber nrthn}q.
et-nosed guude bar and chain, 4 Heavy-duty nan-slip gloves.

*Starclard squupemient wiik all Sehl sy

5. Complete owner's manual ®
B, 3-way combination wrench®
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6 MONTHS FROM NOW...

You can be the boss of
vour own locksmith shop!

We show you how...
furnish professional tools, too

SEND COUPON FOR FREE DETAILS BY
MAIL. NO SALESMAN WILL EVER CALL

Train at home, using the professional tools of the
trade, with the original, accredited LOCKSMITHING
INSTITUTE. Be ready in as little as 6 months' time

to take care of the demand in your community for
professional locksmiths...a demand that is grow-
ing rapidiy with the increased threats of domestic
crime.

l.,.\
Earn while learning, too! |

In just a few waeks, you have the know-how and

the tools to make extra money changing locks,
making keys, deing simple installations. And a few

of these jobs each weak can add up to several hun-
dred dellars...for some students, even more than
they've paid for the course.

Learn by doing

Locksmithing Institute’s tested and proved mathod of home study
makes it easy for you lo learn.. easy to do. Each lesson s fully

""Highly recommend the course to

an interested In locksmithing.
I'vﬁl up a mobile locksmith :l'm:ll

illustrated and diagrammed and, as you follow the instructions, = work out of for spare time earnings.

you work with the tools and materials that have been sent to you | Earnad axtra money while training.”

with the course. These are not just inexpensive gadgets, but real lack W. Gray, Mantua, N1
Is, I i = Y

professional equipment...the lools, supplies, cylinders, tweezers, © i ol bl -y, B

door handles, gauges, pins, springs, picks, extractors, wrenches,
locks and keys...even an electric key machine...equipment that
you will ba using when you go Into business with your own lock shop.

Cash in on the growing need for locksmiths

As an ethical school, we cannot guarantee employment or income
for our students, but we do promise to help you develop skill in a
profession for which there is a real need. The nationwide need for
qualified locksmiths puts you In the driver's seat when it comes o a
business that can really pay off for youw, And, with your Locksmithing
Institute Diploma as a skilled Master Locksmith, you'll be all set to go.

imith service and earned almoxt
500 hefare 1I'd actually completed
he course, NOW earn on an average
of $70 a week In my spare time."
Richard Kennedy, Philadelphia, Pa.

- d

Electiric key machine and
over 300 tools and supplies

Widespread demand

You'll find locksmithing work to do all around you...in homes,
offices, stores, factories, apartment buildings, hotels, hospitals,
schools, public buildings, laundromats, vending machines... just
about any place you look where a lock and key are used. Automo-
biles, new construction sites, banks, government locatlons...all
need and use locksmithing services, and pay well for your work.

""‘ “-‘Q""‘""-;ll‘“.‘i'."l"l..l..
MAIL COUPON NOW
Locksmithing Institute

Div, Technical Home Study Schools
Dept, #1110-116, Little Falls, N.J, 07424

Gel the exciting profit facts today all by mail..,
no salesman will call

Mail the coupon, We'll rush all the facts
to you by mail. Then decide if Locksmith-
ing can be your own anawer to indepen-
dence and a more secure future, Do it
now=—today.

PLEASE RUSH BY MAIL all tacts and your FREE booklel, “Your
Oppartunitier in Lockemithing.” | am under no obligation, and no

- salesman will call,
{Print}
s+, LOCKSMITHING INSTITUTE : ™
@ : Division of Technical Home Study Schools Aeidene ———
Dept. #1110=116, Little Falls, N.J. 07424 City/State/ 2ip.

“,-." # Accradited member, National Home Study Council
Mo wr # Licensed by N.J. State Dept. ol Education * State Approved
Diploma » Approved for Veterans

— Chack hore il sligible for Veleran's Benelits
LA AL R R R A R R RN R R R NN R N N N N R SRR
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workshop warm

py 11¢ an hour to keep your

while you work this winter?

This portable heater® offers an easy, low-cost way lo keep your garage,
workshop, shed and other unheated buildings warm and comfortable

in the coldest weather, Delivers
30,000 BTU's, about '3 the ca-
pacity of the average home fur-
nace at a fraction of the cost.
ECONOMICAL . . . costs about
11¢ per hour to operate. Uses
low cost #1 fuel oil or kerosene.
Operates 9 hours on a tank of
fuel.

RELIABLE...solid state ignition
system assures instant starts
even in sub-zero weather, Ad-
ded safety is provided by an
exclusive built-in flame-out pro-
tection system.

SIMPLE . . . no ductwork. No plumbing . Just plug into electrical outlet

to start. Pull plug to stop.

See your local hardware store or home center today, or write Dept. PM

for more information.

K Koehring

Atomaster Division
Karuamd | Bowling Green, Kentucky 42101
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*Use only in accordance with

manufaciurer’'s instructions

AR-6630

MOTORCYCLING

{Continued from page 91)

six-foot-two pilot. So much for the
Can-Am in particular. It opened up
a new motorcycle world to an ex-
Indian Shafty veteran.

For me, two vears on an enduro
have taken the terror out of loose
gravel. Wet leaves keep you alert,
but they don't put you down. The
chuckholes you once detoured are
now fun bumps to hit and jump out
of, And detours, the kind with torn-
up tundra and water truck slick clay
and fresh round gravel—those be-
come &n opportunity to pass a whole
line of fat station wagons and a few
superbikes tiptoeing along, afraid
they will serateh their chrome,

Tires in the rain

Most enduro bikes come with a
tread called “trialg’” or “trials uni-
versal.” They hold on gravel, stick
to railroad tracks, float through
sand, and will find any traction that
is to be found on wet leaves, grass
and gutter garbage. They are not as
knobby as motocross rear rubber on
the highway, and thsat can be dicey
on a rain-slick highway. Look for a
tread pattern which is siped, not too

[ “knobby," and puts more rubber on

the road. Make sure they are very
“round"” to take full advantage of
the high clearance and low cornering
of enduro designs. Then vou can lean
till the spring-back pegs spring, or
your boots wear bald, whichever
comes first,

No passengers

Endures don™t come with passen-
ger pegs, and don't add them. These
machines are not designed for two-
up riding. The suspension is tuned
to take one person over and through
almost anything safely. A passenger
ruins the ride, and extends passing
and stopping distances too much for
safety. A hundred and seventy-five
cubes can only move so much meat,
even on a 25-horse Can-Am.

Quarter-ton multi-piston monsters
have their place. Long-distance tour-
ing, riding double, road-eating week-
ends covering several hundred miles,
and the pure pleasure of high speed
behind a wind-shedding and bug-
catching fiberglass fairing—this is
a great part of motoreyeling. But
not the only part.

To go to work, pet the mail, carry
the groceries, and chase a fish on
Saturday, look again at the enduros,
Not the 1258, A bit skinny in free-
way competition. Not the 250 ec or

[ 400 mudthrowers unless vou really

want to race enduros and do a com-
plete teardown and rebuild after each
race, Try a good 175, * k&
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THE WORI(HA'I'E
THE CIRCULAR SAW, THE DRILL

AND THE JIG SAw
(or how Black & Decker built the barn).

If you were to. - door. Its vise jaws work W =" i -
start out with a é%: independently, sono matter — '
pile of boards, / { how varied the shape, the H b= Reversing %" Drill
beams, anda 5",  WOREMATE can hold it. “# | does the drilling.

keg or two of | o
nails (plus a

Upto350 mumesmmnd ( (Takes the labor out of
pounds’ o ol screwdriving, too. )

little knowl- worth. And ... And the 7580 Jig Saw
edgeandalot it folds for  § = t ’ -‘-ldﬂﬁq the trimming,
of energy), you uml{l easy carry- | © 1 . ¥ usingits -~ == —
build a barn. | ing or stor- == | f variable- ” '
Of course, you'd need age. And | speed fea-
something to hold, cut, while the q ! ture to slow ; e
trim and drill the wood. WOREKMATE does the down nicely  © | =43
And that's where Black & ]u;]d;ng the Black & Decker around W
Decker comes in. 7390 Circular Saw does the  corners ol =
You'd start off with the basic cutting with its  and curves. \[
WORKMATE —the incredible “ powerful The Black? & Decker
portable workbench made of &5 N 12-HP WORKMATE, circular saw,
sturdy, die-cast aluminum and ) - motor. variable-speed reversing drill
steel with a wood-ply top. The A y Andthe  and variable-speed jig saw.
g WORKMATE iy £ 190 Just about anything you
s can hold .2~ Variable- can dream up, they can build.
ey g . justabout Speed

o e D Black s Decker

[=] WORKMATE is a trndemark of
l to a barn The Black and Decker Manufscturing Company for its all-purpose work center and vise.
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SNOWMOBILE
{Continuéd om page 102)

add warm spots in a cold sleeping
hag.

Camping gear

If you plan to camp out (or sus-
pect that you might have to), take
along a light backpacking tent, anow
saw and snow tent pegs (though one
side you can tie to your snowmobile),
winter-loft sleeping bag, and all your
regular compact camping egquipment.
All, that is, except yvour butane stove
which dislikes operating below freez-
ing. Stoves which can be pumped up
will usually work satisfactorily, but
test them firat at home. Be sure your
cooking kit has a pot for melting the
anow to make the water necessary
for reconstituting the handy new
freeze-dried food. If there is sled
room for an ice chest, it can help
hold heat and keep a canteen of
warm water from quickly freezing.
Food, cameras and clothing can be
atored without fine snow dusting in.

Emergency gear

Emergency gear—thosze items that
vou hope vou'll never use—had bet-
ter be top-quality. Often, like flash-
lights, they may get continual use so

be sure they always have fresh bat-
teries. String, wire, rope and the
gtrong nylon line called parachute
cord will all come in handy for both
normal touring and emergency use,
Signal mirror, bandages and splints,
strobe light, flares, compass, whistle,
wire saw and citizens band trans-
ceiver are simple items, vet each
could help save a life, Photographer
Elder also aguirrels away small metal
coughdrop boxes with niceties like
thread, tweezers, can opener, nails,
razor blade, toothpicks, scissors, pins,
pencil, dot rivets and tag wire.
Candles may be ambng the most
important of extras to have salong.
They make fire-starting simple, pro-
vide light, warmth, and even heat
for cooking and melting snow for
water, especially when several are
used topether. Long-lasting stearic
acid types with leas tendency to melt
over gear when warm are available
from camping equipment stores,
Avalanches ean be a danger al-
most any time of year above the
anow line. Long cords, some with
colored markings (to show how deep
you are buried) can be dragged be-
hind your machine, and Company
3, in Aspen, Colo., offers a $60
Avalanche Pieps which transmits a
locating =ignal to a radio receiver.

Snowmobilers in avalanche coaat:y
should make a study of likely condi-
tiona and note the paths of previou:
slides and the trees and outcroppings
that may afford protection.

Several vears ago during a winter
anowmaobile camping trip with Ralph
Plaisted, the famous Minnesotan
who reached the North Pole on his
Ski-Doo, he pointed out the special
advantages of the snowmo safari.
While gear should not be so heavy
it bogs down vour machine, it still
can be durably made and strong
enough, Ralph discovered, to weather
days of Arctic storms. Tents of the
Plaisted party were anchored to the
machines during blizzards, Large
camping stoves, plentiful food and
sufficient fuel could all be towed on
their sleds so the adventurers were
not completely dependent on aerial
supply drops, Even a driver out for
only an afternoon run ecan easily
pack enough of today's compact sur-
vival supplies to take the most un-
expected hazards out of the sport.

Unlike a backpacker, the snowmao
driver doesn’'t have to get by with
minimum gear—he has the space,
facilities and power for carrying all
his needs. This vear there iz abun-
dant equipment to make the sport
even more fun—and safer, * ko

“Grit-Edge” blades
trim tile with style.

Material

“Grit-Edge” blades
can cut it.

H

Agbestos-Cement

Beryliium

Carbon

Cast lrgn

Composites

Composition Board

Fiberglass

Foamed Glass

Friction Materials

Glass

Hardened Stesl

Honeycomb Materals

Marble, Matural

Marble, Synthetic

Plaster

Plastic Laminates
Plywood

Stainless Steel

Stranded Cable
Superalloys, Iron-base
Supiralioys. Mickel-base
Tempered Hardboard
Tires, Steebreinforced
Titanium

Tile, Ceramic
“Reguenes coolant and variable = speed machine

When ordinary blades
“"' can't cut i I@mmgmu o

Remington “Grit-Edge’ rod saw and hacksaw blades
make contour cuts in ceramic tile, snag-free cuts in high
pressure hose, culs .ﬂanganple in hardened steel, space
age alloys and plenty of the other “unsawables™.

Hundreds of tungsten carbide particles permar*ently
bonded to “Grit-Edge” blades make them a match for
materials conventional blades can't tackle.

Economical, durable “Grit-Edge" blades take the tough
out of tough jobs.

For more information, see your hardware dealer or
write: Abrasive Products, Dept. 619, Remington Arms
Company, Inc., Bridgeport, Conn. 06602.

when ordinary blades W’l
@ can't cut it. W

Brrmingion 3 trade

P B et e e 2 B 3 | e | e | e | | | | e e e

168 POPULAR MECHANICS




Turn Extra Time Into E arn $5 Tn$8 an H(]ll['

Extra Income!
Belyouriown
infalmoney-making
businessiof own"

Sharp-All

lets you

Sharpen Saws

garden and shop tools
for home and industry

Start Earning FAST—No Experience Necessary.

ey

With Suarr-ALL it's easy to start yvour 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 In Sharpening.

II

' /
\t's EASY To Get Started —NoO Franr;:usﬂe ;aﬂfdsm
You dom't have 1o invest thuus;ﬂisﬁ £1AdeH§LsE uu? el
{. Low Cost e
E:;g:ﬁcﬂ's E:f;ﬁ: giNCErE MEn earm gxdra income, plus the desire

i i ted Operators Manual gives
to gel ahead 15 all you need. Fully illustra wphuw st 24

Every home and business has saws and tools that need clear, step-by-step instructions, Shows E“:uw'ln het free acvertising
periodic sharpening., There's plenty of business waiting 1ool. where 1o get business, what 1o ChmlLISB}-'iAHP-hLL does the kind of
for the man who can sharpen saws, planer knives, jointer all the “‘tricks of the trade A"g \ck time after time

blades, wood chisels, scissors, pinking shears, snips, lawn- precision job that brings cuﬁlﬂmﬂlﬁ IH e
mowers, axes and other garden, shop and home tools. Send for FREE Book “Lifetime Securily.

SHanrr-ALL does ALL these jobs and more. ., quickly, and

at a big profit. You will be sharpening headquarters for ACT NOW!

Gty per et e e verk. There is NO OBLIGATION and [t
own neighborhood "n snlESMAN wi" call| Full Detalis!
L

SEND FOR FREE FACTS TODAY!

You risk nothing by accepting this offer te see how masily you
can turn your spare time inte Big CASH Profils with your own
Complete Sharpening Shep. Send coupan orf
mall postcard for full details on sur exclusive

30-Day FREE Trial Offer! \WEWG

FREE Booklet gives full details — S‘E“m

Our Free Book tells or WESS
Send for LT 1
how to start a profit- e
able, lifetime home [kl . |-
e = )

sharpening business, [t ‘:h (B
how we help vou grow, ELULUEITLE
how wea'll finance you.
City State Lip

BELSAW SHARP-ALL Co., 717V Field Bidg., K.C., MO 84111 e e g

PO
Copavil

£
... BELSAW SHARP-ALL CO. ::'to; nust L |

seLsaw: 717V Fleld Bidg.

w»”  Kansas City, MO 64111
e Please send my FREE copy of your book
"Lifetime Security" and full details on
your 30-Day Free Trial Offer!

'-‘_.—5-& Hame
- -
"""',_ﬂi = Bddress &

'[

C F N F N BN O R NN
f"ﬁ
¢
S
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show their tender touch

At the national truck ‘roadeo’ it's not calf-roping
and bulldogging. But the competitive
strain at the safe driving championship is just as grueling.

by Bill Kilpatrick

A tough parking problem (top) forces a
driver to maneuver a big rig to within
inches of the curb (middle). All the con-
testants line up (bottom) before the com-
patition to be introduced to the audience.

170 POPULAR MECHANICS

he next time vou duck into a

truck-stop for a quick cup of
coffee and notice one of the drivers
sporting a distinctive gold or silver
belt buckle proclaiming him to be a
“roadeo” champion, pay attention.
That man iz something special,

He may lock like the guy next
door, but in the world of trucking
he's a man capable of passing the
proverbial camel through the eve of
the proverbial needle. In being de-
signated a roadeo champion, he has
demonstrated an ability to perform
certain delicate maneuvers with
trucks ranging in size from big to
mammoth—maneuvers you might
have trouble performing behind the
wheel of the family car.

He can, for example, parallel-
park & big semitrailer in a space
only four feet longer than his rig.
He can tuck it in so close, his curb-
side rear wheels are within six
inches of the curb. He can do it
without touching, however gently,
the curb or any vehicles or barriers
limiting the width of the parking

space. And he can perform this wiz-
ardry making only one pull-up get-
ting in, only one getting out.

Az another example of his roadeo
skills, he can—using only his aide-
mounted left and right rear-view
mirrors—back his rig up in a
gtraight line along a narrow “alley”
to within six inches of a simulated
loading dock. If he so much as barely
touches the dock, it's a wipe-out, If
he stops more than six inches from
the docks, he is penalized points.
Stopping over 18 inches from the
dock is another wipe-out.

Tricky driving

If you want more evidence of his
special status among his fellow
truckers, consider that he can, if
all goes well, guide his truck through
a narrow double row of small rubber
balls balanced precariously on tees,
with only a two-inch clearance on
gither side of his right—or offside
—wheels. To bring thiz one off
guccesafully, he has to line up his

(Pleasze furn to page 172)
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WE MAKE FRIENDS

BEARIN'

LIQUID
WRENCH
NO. 1

Regular No. 1 — Tha
Supar Panatrant that
loosans rusted nuts,
bolts, and parts n sac-
onds

SEAL

Stops oil leaks in fron|
and rear main bearing
seals. Add {o crankcase
ol mixas with all
motor oils .. . will not
harm angine parts.
Stops all drip and

N paging S¢

g ask W
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wasia

QUIETS
NOISY
LIFTERS

VALVE
MEDIC

Designed fo aliminate
valve noisas by dissolv-
ing gum, siudge, and
dirt daposits in ihe valve
lifar

Prevents and slops
leaks in Automolive
Tranamissions. Keeps
sanls soft and pliabia
reduces gaar and boar-

Ing nolss

CLEANER

Dagreasas (nstantly
and can be used withoul
disassambling brako
units. Quickly dissolvas
and Nushes away brake
fluid, oil, and greass

i 3SIONVHOHIW ONIONYLSLINO HONOHHL *°

“1§v3

Write for complete
catalog today

RADIATOR SPECIALTY CO.
P. 0. BOX 10628
CHARALOTTE, N. C. 28237

Mfg. of Chemical Tools
for over 50 yoars

POPULAR MECHANICS

BIG-RIG WRANGLERS
(Conlinued Iram page 170)

gingle right front tire (again, the
offside wheel) dead center in the
row of rubber balls so that his
trailing double-tire tractor and van
wheels do not topple any of them
off their tees,

Like the man said, try that on
vour old piano some time,

Roadeo drivers compete each year,
first in statewide, then in national
championship drive-offs to determine
winners in seven classes of trucks
ranging from conventional two-axle
units to huge and tricky twin-trailer
rigs. They are, to put a cap on it,
the cream of the nation's truck-
driving crop.

The pros' high point

This vear's ecrop of state cham-
pions displayed their skills in Texas
at the American Trucking Assn.'s
{ATA) 36th annual National Truck
Roadeo held at Fort Worth's Tar-
rant County Convention Center.
Over 200 drivers representing 37
states competed, with winners being
crowned in seven different categories,
On hand for the three-day event was
a amall army of ATA officials and
about 2000 spectators, most of whom
were families and friends of the
drivers. To the competitors, the
annual national Roadeo represents
the high point of their professional
lives; to them, it's the eguivalent
of baseball’s World Series.

To be eligible to compete in a
Roadeo, a driver has to be a full-
time pro, must have an accident-free
record for at least one year, must
be in good all-round health, and
must have been emploved for at least
a year by a licensed motor freight
carrier. Independents (owner/opera-
tors) are not eligible to compete

unless they operate regularly and
exclusively for a single licensed
carrier and have done so for at least
a year prior to entering a Roadeo,

One out of seven

Drivers compete in one of seven
classes of trucks—straight truck;
three, four or five-axle semi-trailer;
flatbed trailer; tank trailer; twin-
trailer. Drivers can compete in one
class only, regardless of how skilled
they might be in handling other
types of rigs.

In addition to the actual field-test
driving, competitors must submit to
three nondriving tests.

The first evaluates a driver's ap-
pearance and personality. It is the
only purely subjective test the would-
be Roadeo contestant undergoes and
it counts for a maximum of 60 of a
theoretically perfect overall score of
600. It is not uncommon for the ATA
official conducting the test to delib-
erately antagonize a driver to deter-
mine how well he reacts to pressure,
and more than one driver thus nee-
dled haz wobbled out of the inter-
view a shaken man.

The contestant then takes a series
of four written exams, each of which
rewards a maximum of 20 points.
Drivers are tested on safe-driving
rules and regulations, on first-aid,
on proper firefighting procedures,
and on their knowledge of the truck-
ing industry in general,

Find the trouble

The final nondriving test is a pre-
trip inspection of the wvehicle they
are about to drive in the field test.
ATA Roadeo officials plant varving
numbers of defects in nearly 80 items

(Please turn to page 174)




When a man’s fancy turns to fancy.

There comes a time in every
man’s life when he outgrows the
basic power tools. When his
imagination calls for more.

That’s the perfect time for a
router. One of the few power tools
around with hardly any limitation,
but your imagination.

Meaning you can make flutes,
beads, reeds, rounded corners,
or almost any other finishing touch
under the sun. Plus a lot of really
practical things, like dovetails for

drawers, dadoes for shelves, rabbets

for joints, etc., etc.
What’s more, it’s
all possible for just

$39.99; the price of a |y _

Rockwell 4600 Yo-hp
router.

Now, that happens
to be the least _4
expensive s
router of
the four
Rockwell
makes.
But the
Impor-
tant
thing to
remember 15 W _
that Rockwell =
makes it. So you
can expect a
router backed

*Manubturer's ayggested retiod prce.

by half a century of know-how and
on-the-job performance. Not to
mention a few features you usually
don't get for $39.99.

Super high speed (28,000 rpm),
to cut fast and smooth. Micrometer
depth control, to make adjustments
easy. Non-marring base, to protect

your wood. Double insulation,
to protect you. 1007% ball-
bearing construction, to
last and last.
¢ Add to that more than
, 170 bits and cutters to
& ' pick from-to trim

plastic laminates,

o, cope window

g UE, rails to match
B a bead cut,

you name
it. Or a
& $59.99" toter
kit complete with
the Rockwell 4600
router, wrenches,
edge guide, the three
| bits you'll probably use
v’ the most, plus a carry-
ing case to hold it all.
Now you're ready
to let your imagination go.
Fancy that.

‘l‘ Rockwell International

For your local Rockwell dealer, phone toll free; 1-B00-243-6100
tin Connecticut: 1-800-882-6500). Excluding Hawaii and Alaska.




Bishard Petly, Americe’s
'hl| |'|-‘h-|h‘-lll' Li
and N Rl Autamouve Donsultant

RICHARD PETTY says:

“Want toreally
Iearn howto
repaircars?

Checkout NRI
home trammg

You get all
this equipmani
and maore with
tha NRI Master
Automotive
Technician's
Course . . .
including NRI's
exclusive
Achievemant Kit,
‘ and 70 profusaly
illustrated

“bite-size"

lesson texts.

“NRI provides the most
up-to-date complete courses

in Auto Mechanics I've ever seen. I Know the importance of a

mechanie, and the opportunities out there for trained men. That's
why I'm glad to see home training like the two NRI courses. It's a lot of
training for a very few bucks,

Save Gas...Save on Repair Bills. NRI's Tune-Up Course will
teach any homeowner all he needs to know, quickly, with hands-on experi-
ence. The course includes 8 important service items, including a Dwell
Tachometer, Volt Amp Tester, and Tune-Up Tool Kit.

Become a Professional Mechanic. NRI's Master Automotive
Technician Course gives you the essential training and diagnostie equip-
ment to be a real pro. You get 10 pieces of auto service equipment, including
a Dwell Tachometer, AC Power Timing Light, Volt-Amp Tester, [gnition-
Analyzer Scope and a complete set of tools,

Train with the Leaders—NRI & McGraw-Hill. No other school
has NRI's experience in home training, or McGraw-Hill's background in
continuing education. Mail the coupon and check what they have to offer.”
NRI AUTOMOTIVE DIVISION, 3939 Wisconsin Ave.,

Washington, D.C. 20016

RUSH FOR FREE CATALOG

[T L T p—

Automotive H
Servicing

NO SALESMAN WILL CALL.
'NHI';;%;;;J;; """" sitte
I939 Wisconsin Averus
‘Washinglon, DIC. OO

Check below for your free Automotive Catalog. Or select one of
the other courses instead.

i

AUTOMOTIVE Tw/Audia, Communicationa, D Alr Conditioning,
MECHANICS and Computer Refrigeration, and
COURSES Electronics Courses
Namg Age
(Plaase Print)
Address
City State Zip

AFPPROVED FOR CAREER BTUDY UNDER GI BILL.
Check lor details. ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL
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BIG-RIG WRANGLERS
{Continued Irom page 172)

that must be checked before a driver
takes off. Typically planted defects
might include an uncharged fire
extinguisher, an air-hose leak, a
missing windshield wiper blade,
faulty headlights, a gate valve that's
open instead of shut, and so on, The
test can result in a maximum of 60
points, and drivers are graded not
only on their ability to spot the
defects, but also on their owverall
inspection efficiency,

All wehicles used in a Roadeo
{most provided by local dealers are
brand-new and as individual units
have never before been seen by the
drivers, Contestants cannot, in other
worids, compete in the trucks they
regularly drive on the job. They do
have a choice of available equipment,
but if a driver happens to be, say,
a Peterbilt man, and there isn't a
Peterbilt on hand, it's too bad,
period. He just has to make-do,

Everyday problems

Depending on the type of equip-
ment being driven, the driving test
consists of six problems designed to
simulate typical situations a driver
encounters in the course of a work-
ing day. Each of the problems is
valued at 50 points, so the driver
who manages to complete the course
perfectly gets 300 points. However,
such a score is rare.

Drivers have to complete the in-
door course without striking a bar-
ricade, running over a boundary line,
ticking one of the earlier-mentioned
rubber balls, or making an unautho-
rized stop. Anything less than abso-
lutely perfect execution results in
penalty points of varving amounts.

In addition to “solving” the “prob-
lems,” drivers must complete the
course within a certain time limit,
usually 8 or 10 minutes., They get
no plus points for being under the
limit, but are subject to penalties
if they fail to get around on time.

Driving tests
Typical driving test problems in-
clude the parallel parking, alley dock
backing, and straight-line control
mentioned earlier, plus snaking
around barrels and barricades, mak-
ing a right-hand turn without run-
ning over a simulated curb (the
more delicate a driver's touch, and
the closer he comes to the eurb with-
out hitting it, the more points he
scores), and coming to a complete
stop at a fixed line (the closer his
unseen bumper is to the line, the
higher his score). Before the actual
drive-off begins, competitors in each
(Please Iurn o page 176)




Maintenance-free

An open and shut case.

On the left is Gulf's new
Cruisemaster-MF, maintenance-
free baltery. Notice the vent caps,
On the right is a “sealed”
maintenance-free battery. No
vent caps! During normal battery
life, neither kind needs water.
But emergencies can happen.
Then what?

Sealing the liquid in,
seals you out.

Certain conditions like a
malfunctioning alternator can
overcharge a battery and boil it
dry. If it's sealed, toss it out.
There's no way to get inside, But
if it's a Cruisemaster-ME you're

in luck. You can save its life.
Just remove the vent caps and
add water. Sensible? We think
50, loo.
Not just better, cheaper too.
There's an important
difference inside these two
batteries. Both are made with
plates thal allow them to stay
charged at a lower alternator
current, so there's less heat to
boil water away. The
Cruisemaster-MF uses a lead
low antimony alloy. It's less
expensive than the lead/calcium
alloy in the other one, Naturally,
the low antimony type, like our

Cruisemaster-ME generally costs
less than most other MF batteries.
Yel performance is the same.

Of course, as with all batteries,
occasional cleaning of terminal
posts or recharging may be
necessary.

At your Gulf dealer.

See the complete line of
Cruisemaster-MF batieries at
your Gulf station or Gulf Tire
Store. Pick the power

right for your car. / ’\
We think you'll ;

agree you made a
wise move.

CRUISEMASTER-MF

Gulf Tire & Supply Company

Houston, Texas
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Tighten,
Hold,
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Pound
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You Need Help...

the dependable help of tools by
CHANMNELLOCK. Precision made to
ease the job. Drop forged of tough,
high grade steal to lasl. Beauliful,
high polish finish to make you proud

to own them. CHAMMNELLOCK,
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rins, competitors in each
class are allowed to walk—en masse,
Just about all drivers run the course
in second gear of the low range.

The sweats

Clagsifying the competition as
intense states the case far too mild-
ly. Any number of drivers at this
vear's nationals, most of whom are
old hands at such events, could be

| observed enduring wvarious degrees

of the nervous sweats as their turns
to battle the intricate course ap-

Checking out the rig before driving is all
part of the competition's requirements.

proached. At stake is not only peer
recognition and a certain prestige
throughout the trucking industry,
but also appropriate trophies and
plagues and plain old coarse, green
money-— ‘Flﬂﬂll."r to class winners, $500
to runners-up. Few drivers, however,
admit the prize money is what brings
them out.

“0Oh, it's nice, of course” said
Gerald LeJeune, of Eunice, La., a
tank truck driver for Enterprise
Products Co. and a Louisiana state
champion. “Hell, 1 can always use
the money. But it's not the main
thing. I want to win because it
representa the top of the heap in
my profesaion.”

But Gerald LeJeune didn't win,
The nation’s best truck driver this
yvear is George P. Holik from Oak
Lawn, Ill. He's an 18-year career
man with the Eazor Express of
Chicago and has driven 700,000 con-
tinuous miles without an accident.

‘Moment in the sun’

For just about all the drivers a
Roadeo is their “moment in the sun.”
Each contestant, before he drives
the ecourse, is introduced over the
public addresa system. Given is his
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Before you
spend $8,000
or more fora
motor home,

spend *12°
for this.

When you buy a motor home today, there are a
lot of choices. And a lot of ways to go wrong. The
Motor Home Buyers Guide can help you avoid an
expensive mistake by making sure you get the
best motor home for your money. It tells you what
to look for, what hard-nosed questions to ask
before you buy. Gives you more than 100 pages, s )
packed with facts about costs, models, floor ' 4 N D D . -
plans, features and construction. ' : 11A20
This guide is published by Winnebago. It's

i

I COUPON NOW! ~
authoritative. And honest. Because we honestly || Winnebago Industries, Inc.,

i

i

Consumer Information Dept.

believe the more you know about motor homes, 1909 East Cornell, Peoria, I1l. 61614

the bettEi‘ I)'ID"'II” |||"ZE‘ ours. SE‘ﬂd I:"rour $1 95 now., Enclosed /s my check of manay order for 51.95 Please sond my
It could save you a lot of grief. And a lot of money, | Moter Home Buyers Guide fo the address bafow

MAME

I

l ADDRESS
WinneBago |

|

The name that means the most in motor homes.

STATE.
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Take this giant
$24.95 treasury of

creative woodworking

FIREE

when you join
Popular Science Book Club

If you're like most do-it-yourselfers, you probably do
most of the routine woodworking jobs around the house
yourself and pay to get the fancier work done. Yet the
real satisfaction of woodworking comes from doing those
fancy jobs yourself: making a wall of handsomely grained
built-ins . . . wood-panelling an entire room . . . construct-
ing a table with a perfectly matched veneer top. Yes, you
can do all of these fancy jobs yourself even without expe-
rience when you've got a copy of CABINETMAKING
AND MILLWORK as your guide.

Thousands of show-how pictures guarantee success!

This excellent, 928-page volume is a complete education
in fine woodworking. It teaches you exactly how to do
every step of every woodworking job you'll ever want to
do. Thousands of explanatory pictures (including many
full color photographs), charts, assembly drawings, fin-
ishing illustrations, construction details and more make
this book very easy to use . . . even for a novice! (Think
of the money you can save by building, repairing, finish-
ing and refinishing all kinds of home woodworking proj-
ects vourself!)

Super clear how-to on tools, wood, construction,
maferials, finishing and much more!
CABINETMAKING AND MILLWORK is such a giant
how-to book that it takes more than 1700 separate index
listings just to tell you where to look for each step-by-step
answer. You get more than 200 pages on how to use hand
tools, power saws, shapers, routers, drills, boring ma-
chines, lathes and more, including how to sharpen and
care for tools and make a variety of jigs for power tools.

| h°"°'_jr building  carg aprobair
rempajr | hﬂﬂw e w appliance
WOrk progecrnics _how thi
Sarpenfy 1oCton " magoy /158
technology mﬂ“ ma:er

More than 300 pages of specific construction plans for
built-ins, kitchen cabinets, room dividers, tables, book-
cases, furniture of every description. You even get a big
wood finishing section with more than 100 pages of step-
by-step how-to for all kinds of fine hardwoods and prac-
tical softwoods, plywood, composition, hardware, plastic
laminates, etc. There's much, much more on how to read
blueprints, how to make construction drawings, estimate
costs, purchase materials at big bargains. Every detail you
need to know is given the complete, clear-cut treatment in
this excellent do-it-yourself book. You'll use it for years
as one of your favorite "handyman's tools".

HOW POPULAR SCIENCE BOOK CLUB WORKS

= Firal, you get CABINETMAKING AND MILLWORK (reg-
ular price $24.95) FREE, and your first Club selection,
BASIC HOUSE WIRING (regular price $9.95) for Just $7.95
plus postage and handling. That's $34.90 worth of books!

s Then, about every four woaeks, 15 times a year, you'll
recélve a bullelin describing the coming selection and
alternale books also available at big discounts,

= If you want the selection only, do nathing, It will be sent
automatically, ! you don't want the salection or want an
alternata, just indicate your wishes on the form that comes
with tha bulletin and return it by the date indicated,

« Your only obligation s to take two more books within
tha first year of membership. You may cancel any time
alter that, To retaln all membarship benafits, you nead
take only a book a year thereafter.

= You save up to 60% on every selection. Yat virlually
overy book is identical to the publisher's edition. Same
paper, print, jacket. Same everything except price.

Your first Club selection is BASIC HOUSE WIRING

This brand-new book was custom written
especially for Popular Science Book Club.
It 1ells you everything you need to know to
install, repair, improve and troubleshoot
the entire electrical systam in your homa,

How to determine wiring needs. How
to draw up plans for "'go-aheads"”. How to
install complete systems. And how to wire
low-vollage devices (intercoms, ete.), rural
bulldings, service entrances, workshops,
heavy-duty machines, appliances—every-
thing!

For example, how to rewire an old
house inside and out. Hang a chandealier.
Put in handy closet fixtures. Install dimmer

aswitches, conveniance outlets, thrée-ways.
Set up an intercom. Install door chimes,

Ground your TV or radio antenna.

And this new book makes all these
things easy, More than 500 Illustrations
gulde you through each job step by stap.

This is the latest, most complete book
of its kind available. It regularly sells for
£8.95, Your PSBC price Is only $7.85 plus
poatage and handling.

]
Fa Pt b

How to install & dimmer switch.

POPULAR SCIENCE BOOK CLUB, P.O. Box 2006, Latham, N.Y. 12111
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SURE YOU WANT TO KEEP YOUR CAR
LONGER.
BUT DO YOU KNOW HOW TO?

It’s a lot easier than you think
to keep your car running young.
For instance, make sure it’s kept
well tuned. Bring it in for
maintenance check-ups when
your owner’s manual tells you to.

And be very careful about the
motor oil you use. Because motor
oil protects your car’s engine.

So make sure you use top
quality motor oil.

That’s Quaker State.

People have been using and
trusting Quaker State Motor Qil
for over 60 years. And for very
good reasons.

I’s made from Pennsylvania
Grade Crude Oil. The world’s
choicest.

We refine our own oil at our
own refineries. And before it
leaves our refineries, it has to pass
Quaker State’s strict quality
control standards.

So by the time Quaker State
reaches your car, you know it’s
going to do a great job.

Use it regularly and you'll
really help avoid expensive engine
repairs.

182 POPULAR MECHAMNICS

And help keep your car from
growing old before its time.

Running young like you want
it to.

The fact is, more people depend
on Quaker State than any other
motor oil in America. So look for
Quaker State wherever they care
about cars.

Because we'd like you to keep
your car longer, t0o.

QUAKER STATE
KEEPS CARS RUNNING YOUNG.

5
——




BIG-RIG WRANGLERS

{Continued from page I176)

name, age, home town, his wife's
name, the names, ages and sex of
his children, the name of his em-
ployer, his safety record and—if any
—past Roadeo record, his military
service affiliation, any fraternal or
civie associations to which he be-
longs, his church affiliation, and
mention of his role in any com-
munity service projects.

In that most of us live our entire
lives in anonymity, this sort of
public recognition iz pleasantly
heady stuff. And the men respond
accordingly. As part of the cere-
monies preceding the start of the
drive-off finals, the men—each of
whom is a state champion—are lined
up in front of the crowd and intro-
duced individually,

The appearance of most drivers
at a state or national Roadeo is
sponsored by the trucking firms for
which they work. Indicative of the
prestige accruing to both driver and
employer as a result of qualifying
for Roadeo competition (to say noth-
ing of winning), most sponsoring
firms pick up all tahb
tion, rooma, meals, and so on—for
a competitor and his entire family.

Many families turn out in identical
uniforms—even the youngsters—
bearing their individual names and
the names of the companies for
which the men work.

Not all sweetness

However, despite the family and
fraternal “togetherness” discernible
at such an event, a Roadeo is not
necessarily all sweetness and light.
Because the competition is so in-
tense, the overall mood at this year's
nationals, for example, was some-
what somber, The crowd watching it
had little response to offer drivers
other than those in which certain
of its segments were interested and
squeezing for. An error-free run
usually resulted in general applause,
but it was desultory on the part of
all but a given driver's highly par-
tizsan fans.

Partisan fans, in fact, represent
a potential problem to ATA officials
conducting a Roadeo. The shouting
of advice to contestants—such as
“Too far right!" or “Straighten it
out!"—is prohibited, but in the heat
of the scuffle, fans can easily pet
carried away. Officials also menitor

the erowd for partisan-inspired sig-
nals—a program waved a certain
way, a flaring cigaret lighter that
might signal when to stop, and so
on. As the events gain in significance
and prestige, official surveillance is
hard-pressed to run neck-and-neck
with partisan ingenuity.

Still, in spite of the occasional
and admittedly mild hanky-panky
that might show up at a Roadeo, the
event in general has a pleasing “down
home™ quality that is in many ways
reassuring. To most of us, trucks
are a blunt fact with which we have
to contend out on the road itheir
drivers feel the same way about us,
incidentally ), but when the industry
gathers each year for its big Roadeo,
the demeanor it displays is sunny,
cotcernad, and very much Straight
Arrow.

At Fort Worth this vear, for ex-
ample, faces were scrubbed and smil-
ing, and, az a prelude to the finals,
hands were placed over hearts as
The Star Spangled Boanner was
played over the public address sys-
tem, You don't see that sort of thing
much anymore . . . and seeing it is
kinda nice, * %k

Get More from Your
Carwitha
System.

/
The best-selling CDI system of its kind in
the world—now at discount prices!

Would you like more power? Better mileage?,/
And could you stand to eliminate 3 out of 4
of those expensive tune-ups? Well, that's
what the MARK 10 capacitive discharge
electronic ignition system is all about. Very
simply, it boosts the spark to your engine—
promoting better combustion, and minimizing
combustion contaminants. Spark plug

life is extended, all-weather starls

are insured, and you can feel an increase

in acceleration and overall engine

performance—no matter what kind of

car you drive. Learn more about a

MARK 10 CDI system for your car (and
take advantage of year-end discount prices),
when you write today for a catalog and price list .

\

I |
PO. Box 1147, Dept. ‘
| Grand Junction, CO B1501
. | (303) 242-9000 |
= I | want to know more aboul Mark Ten CDI's. '
Sond me complete no-nonsense information an
| how they can improve the perfarmance of my car, l
| ‘N el
: Address . _ SN S S e :
. | I
| cuy Sate_______ Zip _1
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How new

FM tuner specs

can help you
buy theright hi-fi
components

By Ivan Berger ELECTRONICS EDITOR

uy an FM tuner or receiver, and
you're not s0 much buyving a
hi-fi component as a batch of specifi-
cations that are supposed to tell vou
how the component will perform. The
trouble is, the specifications have
been out of date since shortly after
they were introduced in 1938,
fut now new nuombers are coming
that will tell vou more. The Institute
of High Fidelity has just replaced
its 1958 tuner-rating standard with

one that takes both stereo and tuner-
cireuit improvements into account.
The biggest changes involve sensi-
tivity, the specification most wused
to judge tuners. Sensitivity, to be
meaningful, should be 8 measure not
just of how weak a signal a tuner
can pick up, but of how weak a sig-
nal ean be and still sound tolerable.
Curvea in the chart below show
what that means. As FM signal
astrength (the horizontal axis of the

RELATIVE OUTPUT (dB)
-
[=]

0.1 1.0 10

SIGNAL INPUT IN dBf

SIGNAL INPUT IN MICROVOLTS (300 OHMS]

a5 65 85

Lt
DISTORTION (%)

100 1000 10000
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FM receivers (top) and tuners {above)
haven't suddenly changed. But the num-
bars describing their performance hava,
Sensitivity ratings will be most altered,

graph) increaszes, the tuner's audio
output level increases quickly to a
maximum, and its noise and distor-
tion decline, less rapidly, to their
minimum values, The farther the
noise curve ia helow the output, the
quieter the sound.

Disquieting quieting

The old standard rated *“usshle
sensitivity” at the point where the
tuner's noise and distortion were 30
decibels (dB) below its maximum
output. That makes a tuner look
quite sensitive on paper since it
doean’t take much signal to produce
that much quieting; for cur hypo-
thetical tuners A and B, less than 2
millionths of a volt will do it.

But vou'll never listen to a 2-mi-
crovolt signal with either tuner be-
cause a signal with only 30 dB of
quieting sounds terrible. It takes
about 50 dB of quieting to make an
FM program sound good—and while
tuner B reaches that point with a
mere 2 microvolts of signal, tuner A
would need an 11-microvolt signal to
get that good.

So the new standards will list the
signals required for both 30 dB and
50 dB of quieting, And they'll list

(Please lurn 1o page 186)




Inthe Coast Guard
you’ll learn the mechanics
of saving lives.

When there's a family marooned by a
flood, a sail boat in trouble on San Diego
Bay, a boating accident on the Intracoastal
Waterway, the Coast Guard goes.

It could be by helicopter, a motor life-
boat, or a sleek Coast Guard cutter.
Whatever the way, we can't afford any
mechanical failures.

We're in the business of saving lives,
and we're proud of the job we do. Last year,
we answered over 67,000 distress calls, and
saved or otherwise prevented the loss of
over $280,000,000 worth of property.

We need people with mechanical
aptitudes in the Coast Guaru. Young people
who want to help others while they help
themselves,

There are dozens of skills you can
acquire: become an expert on gas and diesel
engines, helicopter repairs, small boats,
hydraulics.

Or, you can learn navigation, electron-
ics, communications, or any number of
useful, career-oriented vocations, Most
importantly, you can learn at our expense,

The pay is good, too. Over $360 a
month to start, with your first raise right
after boot camp. And that's money you
won't have to budget to room and board
because we furnish those free. Flus free
dental and medical care, and 30 days of
paid vacation every year.

If you want to further your education
and get college credits, we'll help. We'll also
provide Gl benefits when you get out, Or, if
you decide to stay in, you may be eligible
for a bonus for re-enlisting plus excellent
retirement benefits at an age when you can
do something with them.,

If you've got a way with things mechani-
cal, give the Coast Guard serious thought.
We want bright, young, eager people who
want to do something with their lives. While
you're helping others, you help yourself.

So, if you're a young person thinking
hard about a good future, or between the
ages of 17 and 26 and wanting that good
future right now, call us toll free,

HELP OTHERS
HELP YOURSELF.

. 800-424-8883

THE COAST GUARD.
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Beautiful Dreamer...

Sleep On An
INFLATEA-BED'

AME LALL A DNELF

The World's Most Comfortable Bed — You “Adjust” it to Your

Own Personal "Firmness Level’

Also...The Only Guest Bedroom
You Can Store On A Shelf!
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FM TUNER SPECS

(Continued from page T84)

those figures for stereo as well as
monophonic FM, since stereo FM is
inherently noisier, making any tuner
effectively less sensitive,

The new dBf

The other change is that the old,
familiar microvolt rating of signal
astrength will give way to a new one

—called “dBrf"*—based on a unit of
power called the femtowatt (one
thousand-trillionth of a watty. The

switch from a voltage to a power
rating iz to erase the difference in
sensitivity figures between tuners
using 300-ohm antenna inputs (the
familiar, flat, TV-wire type) and
those using T6-ohm, shielded cable
antennas. For & given signal level,
A00-ohm systems deliver twice the
voltage but half the current of a 75-
ohm system, But the signal's powar
—voltage multiplied by current—
would be the same for both.

But the new measurements will
be stated in decibels above one fem-
towatt (dBf), rather than in femto-
watts themselves. This allows a wide
range of signal strengths to be ex-
pressed with a small range of num-
bers, makes charts easier to draw,
and better expresses the real signifi-
cance of changes in signal strength
(if two signals are 3 dBf apart, one
iz alwave twice as strong as the oth-
er, regardless of numerical values).

Most FM tuners, instead of having
“usable-sensitivity” ratings between
about 1.7 and 3 microvoelts, will now
be rated between 10 and 15 dBf. ‘i h.
lower the numbers, the higher t o
sensitivity, so figures for “quieting
sensitivity" will be even higher, since
tuners need more signal for full 50-
dB quieting. The rest of the stan-
dards will be basically unchanged,
but tests behind them will now be
more rigorous. * k%

CONVERSION TABLE

(dBf to microvolls—and vice varsa)

Microvolts Microvolts dBf
0 0.55 1 5.2
5 0.97 2 11.2
10 1.7 3 14.7
15 a1 4 17.2
20 5.5 5 19.2
25 9.7 10 5.2
a0 17 20 1.2
as 3 0 4.7
40 55 100 45.2
45 97 300 54.7
50 170 1000 B5.2
55 a0 3000 T4.7
60 550 10.000 B5.2
B5 870 30,000 894.7
TO 1700
75 3100
BOD 5500
B5 o700
a0 17,000
a5 31,000
100 55,000




Your home workshop
can PAY-OFF

This one power-fed tool —
SAWS to desired Width. ..
PLANES to desired Thickness...
MIOLDS all popular Patterns...

—all in one fast operation!

Men and women everywhere are using this one
low-cost power-feed machine to start and build
their own new businesses ...and YOU can do the
same. Supply lumberyards, camenters and
contractors in your area with door and window
trim...base shoe. .. bed mold... cove and

Business

>
: Part T_ime quarter round...ALL of their trim. You can sell
4 or Full Time — picture frame to custom framing shops,
Right At paint stores, department stores and direct to

Home! users. All patterns available or design your own.

Try It
In Your Own
Shop on Belsaw's

TRIAL OFFE

Mail Postage-Paid
Card for Complete
Detaiis! 1

Here's a versatile power tool that literally pays for itself. In just one |
pass, you can guickly turn low cost rough lumber into high value finished
stock, From the day it arrives your Belsaw will make and save you money,
Low cost cutter bits let you make quarter round, base mold, door and
window, stop, casing, tongue and groove...all popular patterns. Other |
Belsaw operators are making and selling picture frame molding, fencing, |
clock cases, furniture, bee hives, bed slats, survevor's stakes ... all kinds
of millwork. These men report profits up to 3100 a day,

Does The Belsaw Pay? YOU BET! =======
READ WHAT OTHER BELSAW OWNERS SAY: "

“I've bean 3 planer man for yedrs and am now “| bowght a babch of walnutl in the rough, and
retirad. The Belsaw has earned me $60,000 in after planing it on the Belsaw | figured | saved |
sleven years. .. M's the best imvestment | mhmmmmmmlmmmﬂ
BT made. e Planar Iln:zdnlu pb.”

Robarl Sawyer— Rossburg, Oregon A. §. Clark = Springlieid, Ohio

“This maching peys for Hsedl maling money |
oul of scrap boards. It is @ wvery well built -
miachire and | confess i is more than | really
mpecied lor the price. Il does evenything you

“| mcommend the Baisaw as the most usetul
shop tool any craftsman could own. We use
one ity dayy in the Workbench model shop . . .
couldn'T get along without il.™

L

say it will,”
Stephen Schultz — Orangeville, Penna. / |

Find Out NOW How You Can Get In On The Profits!

Frecssssssss=== Cut Out Ready-to-Mail Coupon. No Postage Stamp Neededr=====m==menmem=== -
” Stam | Yours FREE! i
0 F 1 Yous o Send TODAY for ;

] ow You [= -
Needed— ' wrCiala fact-filled :
I Into ) N ]
—just fill out B Extraincome! o % c !
coupon, cuton | S POWER | i e = 2 té'l ;

b2l
dotted lines, | O - B gE B g m I
fold and seal | 8 2l = |28 i
with tape or ' \ g . = F H ) ]
staple and mail. | 2 ga S = Em !
[ J - = m
weanaetid | = NO OBLIGATION :| =3z [{% |
details about I m ' ' 3 8=4 © ? z i
this amazing ' I“ mm “I H—Wﬂl‘ E f E E @ g ; -
. : ] YES, please send me the FREE Bookler  § E »n ! E H
ln : that gives me complete facis about Belsaw's T 2 i =|
i Planer-Molder-Saw and full details on how g - * [
Power ! I can gualifv for a 30-Day Free Trial right £ & H
: in my own shop. I understand there is No i e - :
’ 1 Obligation and that No salesman will call. % .:-4 m "
00 i -4 2 Pl o L I
3 ' . g =z |!
Do It Today! I Mame = B |1
If conupon has been 1 o el -2 z I
removed, just send : Address g i Q 2 :
postcard with name | TO° ; !
and address to: - - =3 = E !
BELSAW POWER TOOLS | | ‘ | | | | I = :
SOTVFieldBldg.  } g = j
L

Kansas City, MO 64111
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ualizers:
g dd-on
= tone controls

that custom shape
your sound

by A. M. Barzilay

Vi o mike fine [ MCY iut there are th 8 MOuDG, SyBamrs %
correction ith i i-i i Fim VOur soul 1 i ruly equal at all frequencies. In
bass and treble controls is like t & carving Kk i ividing the practice, they move vou closer to

ing to s our mustache with a v range up into as many a8 this goal, but what they do best is

; _ : the way yvou

3 men cooler,

il L. e or

¢ firmer er bass

spem o g | | : f 1alizers,”™ 6 your socks off, yet
up to i



Start your own money-

making business in...

As a qualified custom famer, peo-
ple will seek you out and pay you well
to frame valued paintings. prints,
photos, certificates, diplomas,
needlework .. . the list is nearly
endless,

NO EXPERIENCE NEEDED
You don't have to be a "born crafisman™ BELSAW INSTITUTE
or need prior experience. With Belsaw's  gpjy FIELD BUILDING

fally accredited training, you can masler  yaneas CITY, MISSOURI 64111
this high-profit craflt right at home in your eEgeiioons's e e ST

spare hme.

Easy 1o understand lessons are fully
ilustrated —so clear you can't go wrong.
You receive all the special tools and equip-

BELSAW INSTITUTE
807V FIELD BUILDING
KANSAS CITY, MISSOURI 64111

ment needed = vours 10 keep! We guide vou
every step of the way with tested und proven
information on how 1o gel business, whal
o charge. how 1o get free advertising, where

[ YES, Send me the FREE booklet
that gives full details about starting
my own business in Custom Picture

1o gel wholesale supplies...all the "tricks Ffﬂ!’“iﬁjﬂ- | understand "'IGFB. is no
of the trade™...all the inside facts you obligation and no salesman will call.
need 1o assure success right from the stan! NAME
Cash in on the huge demand for custom

framing...an _:'m‘um'_r where men  and SEND FOR FREE FACTS ADDRESS. . .

women are earning $10 to 315 an hour. . .and Just fill in and mail coupon at the right for CITY ) =g

that's just for labor. Prints. mats, hangers  firee information and details by Firsi Class mail,

and lighting accessones add even more o N} OBLIGATION, NO SALESMAN WILL STATE TP

= - - -
| e ———— |

your profits! EVER CALL! - .

Your car is rotten.

From the day your pride and joy first hit the
road, it's been going downhill.

Every wuinerable surface —tire side-walls,
vinyl top, interior, weather stripping, under-
the-hood hoses, wires, cables — has been
under attack by roften elements that cause
rotten things like deterioration, cracking and
discoloring.

So put the pedal to the metal and send
tor Armor All profectant.

e S

I Select Products Company, 4029 Westerly
Suite 1098, MNewpor! Beach, CA, 92440

Okoy, Armor All protecrant doesn’t sound like just
anather ranen product

[ Please send me 4 oz, bonrles of Armar &ll
profeciont of L1998 soch plus 50<
nunclmg

Enclosed is my check ar maney arder for §

tar postage &
But cheer up. Because finally there’s one

product (count it, one) that will

protect about every surface of your car

against rot. Armor All protectant.

[ I'm a listle shert this menth so V'm sending $1.00
far an Armor All products intreductary kit wath
'!l.'ll’lf:llé!. o decal, plus a brachere with an

Armor All products and occessaries shopping lisy

L e

Armor All protectant is honestly unique. It oy
combines with the fibers of —grab the Sireer
wheel, now —any rubber, vinyl, plastic, BE A.UTIFIES City St
leather, wood, even paint, to form a thin, e Sraate e .I.-r-

tough shield against rot, e £ == pu

And surtaces treated with Armor All protec-  § MEH FL ﬂI (118CC) o=
tant not only survive a whole lot longer, they — “alaL TR LS |
actually take on their tresh, original look. ~— -

IT'LL BE EVEN MORE ROTTEN
IF YOU DON'T TRY ARMOR ALL.

£ 1978 Sefers Pradurts Camgan

_-—_—_—_-—_—__J
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EQUALIZERS

{Conlinuad from pagea 188)

isn't boomy. And they let you do
several of these things at once.

A rough world for sound

Flat, equal frequency response is
a basic goal of hi-fi systems, but
except for amplifiers, it's often ap-
proximated but rarely achieved,
Phono cartridges usually have a lit-
tle treble peak; speakers are far
from flat: even if they were, there
probably isn't a living room or den
that doesn’t overemphasize some fre-
quencies, underplay others and give
you a slightly different sound at
every seat. Measure the freguency
response yvou actually hear at home,
and its graph would be a rough,
jagged curve less like a straight line
than like a cross section of the Alps.

That doesn't mean you're getting
bad sound. The sharpest spikes and
chasms on the chart cover too few
frequencies for your ear to catch
them. And because you're used to
listening to natural sounds in your
room, you mentally correct some-
what for its contribution to the
gound.

But an equalizer can make your
good sound even better. (In fact, the
better the sound you have already,
the more an equalizer can improve
it; trying to salvage a bad system
with one is a lost cause.)

The most audible defects in your
system's frequency response show up
as broad, prominent peaks or valleys,
or long proncunced slopes. To be
audible at all, these have to span
at least one-third of an octave,

The fanciest equalizers therefore
divide the frequency range up into
glicea just about one-third octave
wide. With such an equalizer, you
can flatten down a peak while filling
in a valley right next to it, all with-
put altering the balance of the other
sounds,

Such elaborate equalizers will alter
vour bank balance, though: With
20 to 30 controls for each channel,
they cost well above §500. It takes
instruments, patience and work to
adjust them properly—and if you're
smart, you won't touch them again
until you change your room or sys-
tem enough to need new measure-
ments. Altec's $875 Acousta-Voicette
even has a clear panel that screws
down over the controls so you can
look at but not touch vour settings
once they have been made,

But it's frustrating to add 48 new
controls to your system at over $18
each, and then not play with them.
That's why most equalizers have
about 10 bands of one octave apiece.
That's still fine enough to deal with

180 POPULAR MECHAMNICS

most frequency variations and all
the major ones, but few enough con-
trols that you can try to set them
by ear, or use them much as you
would ordinary tone controls, to alter
the sound of a broadeast or record-
ing to suit your taste. Most 10-
banders sell between $200 and $300,
though a few cost more, and there's
a nine-band kit from Southwest
Technical Products for $100.

Five-band equalizers naturally
cost even less (mostly about $130,
factory-wired, though Heath has an
excellent kit at that price, and Ace
has a slightly more Spartan one at
$84.25). And they're simpler to use.
The bottom control (each one alters
two octaves at a time) can add sol-
idity to weak bass—if the speakers
can take it without distorting—or
reduce hum, rumble and acoustic
feedback to the turntable,

The upper bass controel can make
the sound a little warmer, or a lot
less boomy. Turning down the lower
mid-range control reduces the nasal,
boxed-in sound of many speakers,
while turning down the upper mid-
range control makes the sound less
shrill and harsh; raising these con-
trols makes solo voices stand out
more clearly, and the music sound
cloger. The top control adds crisp-
ness and sparkle to the sound, if
needed; turned down, it's chiefly
used to reduce record scratch and
tape hiss.

All those knobs

Most equalizers have sliding con-
trols whose positions show you at a
glance the approximate shape of the
frequency curve you've set them to.
Usually there are separate sliders
for each channel, though the JV(
SEA-10's controls affect both chan-
nels at once. Separate channel con-
trols let you compensate for the
acoustics of assymetrical rooms, or
reduce acoustic feedback by cut-
ting the bass of the speaker
nearest the turntable while
raising the bass of the other
speaker.

You can usually cut or boost
each of an equalizer’'s frequency
bands by 12 or 16 dB, which is a
lot. So, since even slight misadjust-
ments of the sliders can make a
difference, it helps to have a elick-
stop detent at each slider's zero
pogition. Even more important iz a
switch that cuts the equalizer out
of the circuit altogether., This lets
you instantly compare your equalized
results with the sound you started
with—without such comparison,
you can readily get lost in all the
poasible adjustments and wind up
making the sound worse,

Since equalizers are usually con-

nected to a stereo system's tape
monitor jacks, most models have dup-
licate jacks of their own, so you .
can still use a tape deck. The out-
put from the tape recorder usually
goes through the equalizer; but a
few models let you equalize the sig-
nal before it's recorded, if vou wish.
That's handy for taping old T8-rpm
records, or from any other asource
that needs frequency correction,

The only other common control is
a gain or level-setting adjustment.
On some equalizers, it's used to set
the input level so that the equalizer
won't be driven into distortion. On
others, it matches the overall level
of the equalized signal to that of
the original so that if, for instance,
you've had to cut down several peaks,
the sound level won't drop when you
switch the equalizer in, or jump
when vou switeh it out.

You can adjust a tone control while
listening to musie, but an equalizer
isn't that easy. Since there's always
some bass and some treble in a musi-
cal signal, tone controls will always
have an immediate, audible effect.
But the narrower the band being
controlled, the better the odds are
that nothing will be happening, mu-
sically, in the band vou're trying to
contral; then the effect of wyour
adjustment may not be noticeable

{Plaase turn o page 193]

Equalizers vary in shape and size, Here,
top to bottom, are: BSR FEW-1, Ace Kit,
SWTP kit, BSR FEW-3, Heathkit, Pioneer
and Soundcraftsmen models.

]




LOOK AT ALL YOU GET!

HEAD STYLES INCLUDED

S Y a9 T

Panhoad

Flathead Roumdhead Hox Head

THREADS INCLUDED

el ) e

DIAMETERS INCLUDED

co 0 @ |

From Mo, B v B/ 16"

LENGTHS INCLUDED

b

From 38" to 1-1/2"

1,862 nuts, bolts, screws, and pther fasteners = Heavy-duty, all-steel
cabinet, 12°W. x 5%"0D. x 9'H. « 25 pre-printed 1.0, labels = 51 individual
compartments = 25 high-impagt plastic bins, 2'W. x 5%"D. x 1V2'H
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Just about every nut bolt, screw, washer, and

cotter pin you'll ever need-nearly 2,000 pieces - all in

one, organized steel cabinet.
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Mow you can have just the

washer, or cotter pin at your fingertips
job! And for an almost unbelievable low price!
& BOLT SHOP
ramge of just about every kind of hardware you'll
ever need. All orpanized in one all-steel, 25-tray, 51
abinet, Perfect for auto repair. Home projects
Office maintenance
Great as a gift, too!
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I'Y FRIEND,
I'm getting old , and I don’t have much
r to live. Unless [ do this now, when [ go
secret goes with me. )
What | am about to give vou is KNOW.
E...the knowledge that men have
searching for since time began.
[ used to be an ordinary man. [ spent the
ly part of my life stumbling in the dark,
ng to find a way to make all the dreams |
as a young man come true. | wanted,
most young people, to be wealthy
dmired, respected. [ wanted love an
iness. | also had many questions about
and | wanted some answers. Yet, no
er how hard | tried, everythin always
to be kept from me. As though it
E:a.]ll‘ﬁddgn in the very next room, a room

hose door was impenetrable without the

| After years of being kept from those
‘nn;a that I wanted most in the world my
t could have easily broken if | allowed
yself to become consumed with failure
rejection. Little could 1 know then how
cky |1 was for this to have
lappened to me. For some-
grew inside me that would

ot let me rest until [ found the
nswers that would bring me
| tht:dthmga I so desperately

Jan! 5
This was the beginning of a
earch that mutd{emrne an
bsession. To find the know-
»dge that | so desperately
nged far and knew must exist
e inspiration of
faat men of the past took
ch of the torment away. The
wiltimillionaires and recluse
illionaires that seemed to have
he world at their beck and call,
he men that were able to
ontrol the very destinies of
ations. How they held respect
fp lome ol b
iC ut not me,
ever me. What did all these
reat men have that | didn't?

knew there must be an answer
nd | dedica tedmybelfetuﬁ it: because |
Tﬁ;’tm could for me until

[ started to read, to do research into the
ast, | spoke with and studied of the richest,
he most powerful mweﬂasﬂwmse&tmen
rfnwtlmlrea&we possible piece of
terature that | thnught would | a clue.
delved into the oldest recorded writings of
he ancient civilizations. [ studied and [
sarned. Trying almost insanely to put all the
ieces of this great puzzle together. I kept
sking myself, what did these men have?
Ul'latd:dt}myhaue that | didn't and how
ould | get it?

I involved myself in all sorts of sit-
iations trying to put into practice what |
iad learned. [ traveled with the hn:l:\
hat the answers might somehow lie
veyond the horizon and though | didn't
ind them there, | know now that the
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The late J. Paul G
Place, London, The
msmwurstumm.mhmrmdadpnum But it's up to you

YOURS FREE

rb, “Seek and ye shall find,” couldn’t

e more true. For when the answers
were finally revealed to me they came in
a way that I could not directly attribute
to any Ip.'ace I had been or any individual
effort | had made to find them. It was as
though my mind had crossed into a new
frontier, a frontier that [ was certain
re!atwe[g few men had ever gone into
before. Suddenly | saw the whole world
differently, what seemed confusing
before 1 could easily understand. What
was unobtainable before suddenly
became easy to get. The things that
people saw one way | saw differently as
though [ could detect more aspects of
the same thing and thereby see it more
clearly or as it truly was. rhad an un-
defined power that gave me an advan.
tage over everything | did. After a while
I realized that | was very different from
before. | was at last the way [ wanted to
be. | had learned what [ wanted to learn
and was at long last able to live the way
| had dreamed and knew it was possible

experience
te make the decision o accept it.

for a man to live.

It is written, "Once in a thousandyears
a man lives a dream.” For the last third of
my life that is exactly what | have done. |
have lived with more wealth and quer
than any man could ever want. | have
done almost evervfthlng that 1 have set
out to do. | doubt if there has been a man
who has lived a more fulfilled life than I.
But now | have only memories: This, in
my opinion, next to life itself, was the

eatest gift that a man could be given,

ut now | have come to realize that if |
don't share this knowledge now | may

mmﬁ e to do so. | now
know that | am obligated to share it and in
the end this was way the fates had
destined it to be

mdlrg in the muriyurd of his home af Su:mn
, wisdom and

of this

A GIFT FROM THE RICHEST MAN IN THE WORLD
THE LATE J. PAUL GETTY

know but a few will be chosen to carry on
for me after | am . | have written what
I have learned and published it in a special
limited edition book that contains only 344
pages. | have titled it “The Secret of the
Ages.” | want vou to own a copy of this
book that is specially bound in Iihrari;-type
binding, but | want you to pay for it. | want
you to send me a check for fifteen
dollars that you may even postdate up to
thirty days to eliminate any doubt as to its
value and to give it a chance to prove its
warth to you.

The reason that | am asking you to pay
fifteen dollars is that | want to make
sure that you read it and | feel that if you paid
fifteen dollars for it, then it will be

read,

With my book, | will also send you a book
written by the man who was renowned as
the richest man in the world, a man whom
I've had great respect and admiration for,
the late J. Paul Getty. His book is “The
Golden Age.” | have bought at great
expense, tha rights to publish this great
book after Jean Paul's recent
and sad departure from this
world, | have also printed it in
very limited quantities, The
book is bound in special library-
type binding that should allow it
to last for generations to come.

[ feel that it is essential you
read, along with my book, the
message that Jean Paul wanted
you to learn...and acquire the
truths that took the richest
man in the world his entire life-
mﬁﬁ?ﬂa e | ki

refore, | am making you

the following offer: If you feel
that after reading my book itis |
not worth many times more
ﬁgﬂ? the r;:éemﬁftien
rs you've pai it, then
send it back to me and 1 will
return your uncashed check

immediately. Not only that, you
great can keep Paul Getty's book
or your
tmuhle ":"cru can lose only if
yvou do nothing.

If you want to own these two books, write
on a blank piece of paper the words “Send
me the books,” along with your name and
address. Mail it along with your check, that
may be postdated up to thirty days and mail
it all to me, Robert G. Collier, in ¢/o Collier
Boock C ation, 531 Wyckoff Avenue,
Ramsey, N.J. 07446. Dept. PM

P.S. Both of these editions are bound to
become collector’s items in the years ahead.
Their inherent value will no doubt increase
with time...making them an excellent invest-
ment as collector’s items.

P.PS. If you have any guestions, m
number is [2!.'!1] 744-3777, if busy call
744-3815 or 744-3784. N.J. residents add 5%
Sales Tax.

® 1975 C.B.C.
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EQUALIZERS

(Cantinued fram page 190)

until later, when vou're trying to
adjust something else.

The best system I've found to set |
up an equalizer is to use Sound- |
craftamen’s test record (free with
their equalizers, but available for a
price separately), which gives you
mid-frequency “pink noise” signals
in one channel, plus single-octave

(Flease luin o page 194)

o0

-»:“r*rnr

i el beewili

Unusual equalizers include horizontal-
conlrol MXR (top), JVC with both channels
ganged and frequency selectors for top |
and bottom bands (above), Altec Acousta- |
Voicette with 'a-octave bands (below).

FREQUENCY IN HERTZ

To flatten frequency response, equalizers
can provide boosts similar to most dips |
in system response, as here, or cut back |
on frequencies where the system peaks,

na TYPICAL EQUALIZER l‘.'uFIU ES
#30 m— - =

15
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FREQUEMCY IN HERTZ
Family of equalizer curves shows range
of boosts and cuts available. Thesa ex-
treme settings, though, are rarely used:
dashed lines show more typical settings.
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Waterproof Survivor-

If you've ever worn one of the Herman intulated SURVIVOR ®boots, you know how
warm end comfortable thaey are, even when it's 20° below zero, Now we've made
thiz famous boot even better — we've made it mvnﬂ The glove leather uppers
are specially treated to shed water like a duck’s back. You could stand in a puddie
for hours and not one drop of moisture viould get inside these 8" boots! And like all
Herman SURWIVORS® they're crafted of the finest leathers, with genuine
Ensolite® foam padding and insulation 1roughout, Sure-footed Vibram® soles and
hests make these boots ideal for work cr for sport. You owe it 10 yoursell 1o see
these great new waletpronf SURVIVORSE And to try on a pair. Ask your dealer
to show you styles in butternut chamois-finish leather or black. Or mail the coupon

tor a full color illustrated catalog showing dozens of Herman boots and shoes,

& N N &8 B 8 B §F B N 0 N 0 N'NR N B & N _ N _ R _N_ B 38 &R N & N N N |

J. M. Herman Shon Co., Inc. Dept. 34 Millis, Mass. 02054
FREE CATALOG 3 i 1
I'd like 1o try cn a pair of the waterproof SURVIVOR® i

boots. Please sencd me the free catalog and the name of my
SHMCE 1879 nearest dealer. |
=1
SHﬂEsg Name 4 |
Address =1
BOOTS !

City. State Zip -

---------------I-----_----------J

—

Buy a "NU-THRED""!
THREAD FILE
Cnly $4 ea. Post Paid

Mo, 1., for 11,12, 13, 14,
16, 18, 20 and 24 T.PI,

LEARN SMALL ENGINE REPAIR

at home in spare time-guickly!
Good Business Great Hobby!
| 1 BRINGS BOOK, FULL FACTS

- MODERN SCHOOLS

S for hne

4333 M. BROWH AYE. DEPT.PM SCOTTSDALE. AT 8323/ o ALL 3
: 1 No.2.. . fer 9§, 10, 12, 16
EARN WHILE YOU LEARN 20, 27. 28 and for ;} 1.25
= 3L LR Renaw thieads on
Held Up Your Pants! Mo. 8. .. for 8 any dlameter, right or
RED SUSPENDERS popular WETRIC left hand. Put a set in
Aren "::».‘-.:"':.E:'J."’ v strine] to 3mm. your tool box to fix damaged

rr
Il Wide—Meavy Du
A jaatabie Length
Specity Ciip End—{Riles, b ar
Buttom End—%d.60 pr. plus A0 B.p-

YANKEE WORKBEMCH
Depl. PM
Harvard Rd, Littlzton, Mass. 01460 <k

JAW MFG. CO.

P.0.

v

INSTANT GH EEN THUMB

Like a palient teacher, PM's Complele Garden Guide lakes a man down a programmed path lo
the cerlainty of virfuoso, championship gardening.

First the editers of Popular Mechanics assembled ewery bil ol data a man needs to know 1o
make his lawn, gerden or house plant display the anvy of his neighborhood THIS YEAR!

Then they condensed and programmad these sssentials and added iwenty Inci-packed charis
and tables along with scores of show-how drawings.

Then they printed this wital material on heavy, plastic coated stock (so
and spiral bound and hole punched it so il coulc lay flal on a table, sel up as
potting banch or hang on a wall,

Mever before has so much material baen presen'ed in such purely distilled form
Much more than you'll find in gardening books selling for three timas the price!

Send £4.95 & 50( Postagn to Popular Mechanics.
Gardening Guide, Box 1014, Radio Cily, N.Y. 10019

it would ba washable)
an easel on his

Instantly usable.

threads fast! Order topday!
SATISFACTION GUARANTEED

Box 213 = READING, PA 12603



EQUALIZERS

{Conlinued fram page 193)

pink noise in the other; you adjust
the equalizer so that each noise
octave sounds az loud as the mid-
frequency one. Using my ears to
mateh these levels seems to work
better, for me, than using a sound-
level meter, though yvou can get a
good one from BSR for $70. Other
teat records are available from BSR,
CBS, Lafavette, Radio Shack and
Ziff-Davis,

If vou have an audio generator,
you can use that, too: Sweep it
slowly through the audio spectrum,
noting where you run into peaks that
need trimming (you'll probably need
a meter to find all but the bigpgest
dips; single frequencies seem harder
to use than bands of noise are),

Whatever method vou follow, re-
member to flatten down all the peaks
before attempting to fill in the dips
ithe ear's more sensitive to peaks).
And make all your adjustments slow-
ly and cautiously; if you have to

use the full control range of even
one of yvour equalizer knobs, it prob-
ably means there's something wrong
somewhere. * W

Connecting an equalizer is simple in most component stereo systems. An equalizer
can use tape monitor jacks exactly as if it were a tape deck (most equalizers have
duplicate connections so the tape deck can also still be used). It can also connect
an amplifier and preamp, or use some receivers' external amp/preamp connections.

INTEGRATED AMPLIFIER PREAMPLIFIER AMPLIFIER
- - : R i + [':
| | l |' |
nnuun] | R A A E,H"i.“;
| FERELRTI Y
— |
TAPE TAPE
ouT MONITOR
EQUALIZER EQUALIZER

HOW THE KITS COMPARE

We built three equalizer kits for this
story: the five-band, $130 Heath; the
five-band, $84.25 Ace, and the $100,
five-band Southwest Technical Prod-
ucts modal.

The Ace kit went together easily
and quickly, and performed well, It's
attractive, and the only kit designed
to lie flat on a table, with controls
on top. It's available from Ace Audio,
25 Aberdeen Drive, Huntington, N.Y.
11743, There's also an assembled
varsion for $134,

The Heath was more complex to
build, though the super-detailad in-
structions made it no harder—it just
took longer. Heath also has the best
troubleshooting instructions, but there
was none lo shoot, Available by mail
from Heath, Benton Harbor, Mich.,
48022, and from Heath stores.

The SWTP kit, a real challenge,
took eight hours to build. If you are
experienced and inganious at build-
ing kits and projects, you'll find it an
excellent value. If you're a beginner,
pick something simpler. It's available
from Southwest Technical Products
Corp., 219 Wesl Rhapsody, San An-
tonio, Tex. TB216.

SAVE 50%! REG.$30.00 VALUE SPY SCOPE

NOW*14.95 ppd.

Fantastic bargain in a fine sighting instrument.
Top quality 8 X 20mm Spy Scope, a $30 value, is
now offered at $14.95! Our special purchase saves
you 50% . . . and you get fully coated optics; 393-
A foot field of view. Weighs just two ounces—stores
in pocket, purse, glove compartment. Fits in your
palm, so you can peer into hard-to-see places
without letting your subject know you're spying.
Great for bird-watchers and racing fans. Includes
neck strap, leatherette 3% x 112 x 2" case. Beau-
tiful brushed metal finish. At this special low price,
buy two—one for you, one for a gift!

STOCK NO. 1568H.................. JUST $14.95 ppd.

GIANT FREE §

CATALOG!

EDMUND SCIENTIFIC CO. 300 Edscorp Bldg., Barringlen, H. J. 0BOOY

NEW. 164 Pages. ——
Over 4.500 Un- R : | Send me: |
usual Bargains L . e
tor Huhbﬁiﬂ!-. " 164 PAGE CATALOG “MH"™ . Spy Scope(s) |

7= No1568H @ $14.95 ea, ... §

Schools. Industry. Charge my 1 American Exp
e ST CHECK * = BankAmenicard T~ Master Chy ! Sarvies & Handling Chargs .. $__1.00 l
couront | jorerbant o Enclosed is (] Check, [ M.0.
EDMUND I Card No. in amount o I
SCIENTIFIC CO. | Expiration Date Signature I
300 EDSCORP BUILDING [ 30-DAY MOMEY-BACK GUAR-  pame I
Barringten, N. J. 08007 | ;:;]?;HJ’;:{FM:;:,IFF%;;Q; Address Piease print |
in
{ﬁng}_ 5.4?_3455 arsm ;r ull refund. i :
Science - Optics - Hobby Mar!  HELPING TO DEVELOP AMERICA'S TECHNOLOGY FOR OVER 30 YEARS,
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GIVE THE GIFT THATS
DIFFERENTI

Sale Ends
Dec. 31, 1976

Available in DO-IT-YOURSELF KIT
or FACTORY COMPLETED
Kit has easy vo follow instructions. All
wood pieces pre-cut and factory sanded;
hardwood banding pre-cut. Plush red vel-
vet lining factory installed. Brass nail
heads are rich accents on brown, black or
tan top grain textured cowhide. All munk
interiors are cedar-lined and have ample

room for storage.
KIT $89. Reg $129
Factory Finished $159, Reg $239.
SOUTHERN MORBILE INDUSTRIES
P. 0. Box 360 — Dept. 612
Bay Minette, Alabama 36507
Personal Checks Accepted:
COLOR: { ) Brown ( )Black { ) Tan
TOP: ( ) Flat ( ) Round

Bank Americard - Master Charge orders
Phone collect 205-937-2416
Alabama Residents Add 4% Sales Tax
U.P.5,—Shipping Charges Collect




{}HII.I_ YOUR OWN WATERWELL | e —

owh WSthr el 4t 8 cost of Sbect 126 por Stop Those Errors With The Screw Chek’rs!! *

fool! Alsa, this unit can be operated haori- r
Identifies INCH and METRIC |

_ zentally to drill fres-flowing springs in hill-
Screws Quickly and Completely

sides, A big, fact-filled and 24-page

book **Heow To Drill Your Own Water Wall'' is

just §1.00 PPD. (Refundable) “'WRITE TODAY'"
DEEFROCK MFG. COD,

i 703 Latayeite Phwy., Depl. PM118, Opelika, Ala. 38800

» == Machine Screws
Checks: i \Wood Screws
Sheet Metal Screws
Self-Tapping Screws
== Drive Screws
¥= Standard Rivets

Lﬂﬂ“u:ﬂhhﬁb&ﬂﬂh‘“

T‘ L FL” e alsiation b wll call

‘Careery by harw shedp mwnmarrnm 1

SLECTRIFY YOUR BIKE! Tells: * Size (inch and/or Metric)

L PEDALPOWER exciting new bike drive tames * Thread Count or Metric Pitch
-“=3 teugh halls. Be independent. Shap when you i
wanl. Fits all Bikes, Adult Trikes. Installs 1 *= Length (inch & metric) |
sn minutes. Thousands sold. Recharges - I
overnife. Travels 100 mibes for & dime. Fr’ces: - Tﬂ.p Series {NG NF, EtC]
Send For FREE (llustrated bookiet. | ]
o GEMRALENGIES O ] INCH (Covers #1 thru 5/16") $6.45 * Tap Drill Size
5032 Mantus Bhvd., Sewell, NJ 0 L N R W * Body Drill Size
| METRIC fl.. .{?ﬂ’.t" “t_tml' ;HM} $6.95 # |50 Preference Rating (Metric)
i
MEAT CUTTING [ METRIC .# E JEM.ET E:E,r.".'...}ﬂ !“} $1.35 Order Now For Christmas.
Eﬁ:‘ﬁ:&‘:ﬁ.ﬁ%ﬁ'.#ﬁm [ Canadian & Forelgn: Please add $2.00 for Postage & Handling, [
ave wwhﬁqﬂ.?"inui‘l‘?nﬂu: = Each Satin Chromad Steel Chek'r is furnished »ith Complete instructions, Drill Chark and Instruction
; g [ o s on How Ta Cutl and Siraighten Screws with the Coek'rs, = In addition, Metric Chek'rs furnished with a 1
HOW for & big new uml'uw I-,u":':":.m ;;':pﬁ';.:ﬁ,;la"f wealth of inch-to-metric and metric-to-inch corversion infarmation, i
UTTIRG, Mo T1-92-
STST. Dept 011,30 N Superior. Toeda. Ohis 43554 . Your Money Back If Mot Completely Satisfied! r
a7 e | Eniaautaiiiiiii ittt P e e F
i e ok d P TO: Ruelle Bros. Co., Box 421, Dray'on Plains, Mich. 48020 !
e T S TLE r —_AIl3Chek'rs @ $27.35 /80t T =T I
T ! i Enclosed is = Inch Chak'rs @ $8.45 sa
Financing Available R
Phone day - night (713 682- 2728 r 5 ot ——AiG S LN SO0 e i
RELCO, pest. oo a2 |- PO o el SRR SRR =

A Remarkable Value Offered Just In
Time For You To Complete Your Clock
Before The Holidays!

Wood World can underprice mosi clock companies,
Why? Because Wood World has an advantage over
most other clock manulactuners. We cul our own wood,
We don't just buy the pre-cut walnut kit pieces and then
resell them to you.

And we pre-sand all the pieces lor you, including tenons
and mortises. We even pre-assemble the major parts,
and include in the kit all the hardware youll need.
Instructions are clear and complete. W allow you thirty
days lo inspect your kit. Glass is not supplied, due tothe
possibility of breakage in shipment.

r I e S TR O —St pmeeis ST L
Expires
160-M Movements ORDER FORM Pre-Holiday Special Offer £ .
With Melodious I Orders shipped 2 1o 3 weeks after recaipt.  Shipping chares collect.
Westminster Chimes TO: Wood World Clack Campany » P.O. Box 32
From $108.50. Beflingrath Road * Theodore, AL 36582
All Plates Solid Brass. | [ T e
TEment Model 150-K; Solid % Natve Black Wainut
by wJ:“ ;ﬂ'ﬁﬁﬁc}m & Black Wal. l Case i, Withaut Mavemant. reg, $145.50, L
G 10.001 The Moon EXa maveront, show Mogel 180-MW: Movemand with Tampus Fugl 108,50
in the photograph ol rght, is $123.50. Al Dial, Wostminslar Chamis, reg. $114.50.
MOvamnts e B-diy wiighl drven moie- Mode! 160-MW: Mavement with Moving Moon
rgribs racde in Wost Garmany. We guaran- L $123.50
4 them for & hall e . g Cual, Westminster Chimes, reg. $129.50,
Com . hrashed clocks = Black Walnul Modal 150-F; ww Fnishad Clockin
and \?;hhMImur Chlvay o 531.9.50 sTﬂnﬂm.F:" Wn"'_"i' “'%’ﬁm $349.50
with the Tempus Fugil movement. and prus Fugit reg. 53
S364, 50 with tha Moo Dial movement Su“ﬁ*;r%ﬂm thghumkm i
Relerences bor Wood Warld Clock € it Blac L, Wyestmingter Chimes, !
lr:';-llwda Arga Chamber Of cu::m:’: Maving Moon Dial, fikg. S414.50
Commavcial Guaranty Bank of Mobile; TOTAL
Caentral Bank of Mobile. b
Please dm ot Iactory showroom the ©  Name Ala sama residents
ﬂha.m ':ruh;;. ] rnur‘rpq: Wig'ra located add 4% Sales Tax
?:;'l gﬁﬂwz:ﬁ:mmmﬁﬂmﬁ:ﬂ Sreed Acidress (IRAND TOTAL
grath Gasdens.
— City Srabe Zip
ey - e T [T T cNewCusiome
[ ot ien [ [ - e 73 Mo [ Previous Cusiomer




| BOUGHT THIS

Motor Home wim

You Too Can Earn An Extra Income
Feley has been helping people make money for
over 50 years. s simple. It's easy. Work when you
want...the hours you want. Use exira income on

Find out more about this sparetime business, the big
profits to be made and why every community needs it

Send Coupon Today or Call Toll Free 800-328-8488

e

whatever you've always wanted: a faraway wa-
cation, angther car, house boatl or a cruiser,
or maybe remodeling your home

Foley Helps You All the Way

I
There's no need for experience. Foley's sharpening |
equipment is simple fo operate. Easy-to-under- I
stand operating instructions show you how, After

a little practice you'll be a professional in the |
sharpening field. Receive the eguipment one

day...start making money the next. There's no I
door-to-door  selling. Customers will come to |
you. No franchise fee, Foley will start you in busi-

ness with no maney down. I

MANUFACTURING CO.
1143-8 Folay Bidg,
Minneapolis, Minn. 55418

Please sénd me more information about starfing
my own spafetime business.

Name_

Address

NEW Electrically-powered **Hearth-Aid""
increases heat output of your fireplace by 500%

TN -

% Adjustable. Fits all # Produces over
fireplaces. 20,000 BTU's of
i Eazy to install. No heat. Uses less than
tools required. 20 watts of elec-

% Thermostatically tricity.
controlled. Works # Hi-Temp stainless
sutomatically. steel construction.

The heat of a fire is sensed by a thermostat which
activates a fan. The fan pulls cool air from the room
through the tube where it is heated 1o over 400
degrees and forced back into the room at the rate of
120 cublc feet per minute, easily heating any size
living area. $67.95
Guarantee: 30 day satisfaction or money back,

1 year defect, workmanship.

For Free Pamphiet Wrile:

THERMALITE CORP.

Dept. PM P.0. Box 658, Brentwood, Tn. 37027
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DON'T PUT UP
WITH POOR
RECEPTION

e g =

PUT-UP A

WINEGARD
TV ANTENNA

REPLACE
YOUR OLD ANTENNA
NOW!

Winegard —powaerful for better VHF and
UHF TV pictures; built stronger to last
longer. Exclusive anodizing for weather
protection. Available from your TV man,
or at any Woolco store.

WRITE DEPT. PM 103

““meesn.nn

C OMPANY
3000 Kirkwood = Burlington, lowa 52601

THE TV ANTENNAS MORE PEOPLE LOOK UP TO

FISH

(Continued from page 111)

measures the percentage of oxygen
in the water and is worth having.
Many bass fishermen have desert-
ed the shoreline to look for their
quarry over the submerged trees,
rocks and irregularities called “struc-
ture.” Saltwater anglers are con-
stantly searching for sunken wrecks
or an inlet on the way home, For
anglers usually within sight of land,
a well-designed hand bearing com-
pass is important for taking ranges
and triangulating on a fishing spot
that would be difficult to find other-
wise. Farther offshore, a good radio
direction finder which can identify
the direction of coastal radio trans-
missions is very worthwhile. It can
point the way home in bad weather
or at night. They run about $100 up.

Even Loran is cnmlng

Loran is becoming increasingly
popular among fishermen and small-
boat owners who head offshore, al-
though at $1000 and much more it's
not for everyone. It provides instant
and continuous lines of position that
give the user an immediate fix as the
Loran receiver measures in micro-
seconds the time it takes pulsed radio
signals to travel from two separsated
pairs of shore stations.

The original Loran A will be
phased out in the next few years as
it is replaced with Loran C, which is
far more accurate, effective over land
ithus providing Great Lakes cover-
age) and longer-ranged. Firat shut-
down of Loran A stations iz sched-
uled for the West Coast, Alaska and
Hawaii in mid-1979 and on the East
Coast a vear later, Combination
Loran A and C units, some basically
Loran A that will take modification
kits, are now being marketed, but
some experts feel these will not be as
accurate as models designed initially
for Loran C. Boats on the East Coast
running to offshore underwater can-
yona and those on the West Coast ex-
ploring the Channel Chain areas find
Loran indispensable for locating fish
and then navigating back home.

Radar becoming popular

Radar iz also gaining popularity
aboard small boats, Though at first
it may seem out of place, users re-
port that it can make all the differ-
ence in mnavigating, especially in
areas that are plagued with fog and
low visibility weather. A few years
ago a radar dome on a sport fishing
boat was a rarity, but today it is be-
coming commonplace and you will
find the characteristic antenna on
smaller center-console and tuna tower
models as well as the larger offshore



Even the air in the water fish breathe

can help spot whera thay are. Waller Fish
Hawk 555 Dissolved Oxygen Metar, $150,
measures oxygen at favorable depths,

boats., Small radar sets cost upward
from §$15600, but the bhenefits are
equally great. Making landfalls after
dark and running parallel to a shore-
line aver the horizon are advantages
as useful as the well-known safety
features of navigating in a fog.
Many less expensive and impres-
give electrical aids, self-powered or
running off the boat’s engine hattery,
can also help a fisherman. Assorted
lights and lanterns simplify night
fishing. Electric fish scalers and cary-

ing knives can make cleaning and |

filleting easier. A power aerator in a
fish well will help keep bait and cateh
alive. Downriggers for deep trolling
are now offered "with optional pow-
ered winch to get weights and bait
down amd up with less effort. Some
downriggrers provide an electronic
thermometer so water temperature
can be measured to help select and
maintain correct trolling depth. Fish-
ermen who are out after deep-watey
denizens and feel they need help can
get electric-powered reels,

Consider two-way radio

And then there are those over-
worked fishing aids to anglera—the
airwaves, where constant radio-tele-
phone chatter can often alert you to
where the action is. The fully
equipped fishing boat today is likely
to have both VHF and citizens band
equipment, and szince big fish are
often far from shore a good marine
radio is 1 worthwhile safety aid if
you should need to call for help,

Before electronic fishing aids were
invented, of course, no one missed
them, but now even small bass boats
are beginning to mount extensive
gear, For anglers who enjoy building
their own, a number of excellent kits
are available from Heath Co., Benton
Harbor, Mich. The most difficult as-
pect of the sport of fishing has al-
ways been considered to be locating
the fish. Electronics can eliminate
much of the gpuesswork. 'k
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The most famnus numher in pipe smok:ing.

e

Revolutionary New

HUNDER - JET)

l] RISK « MONEY-BACK 90 DAY TRIAL PERIOD
*TURN POLLUTION INTO POWER * INPROVE MILEAGE

. THUNDER-JET, the revo utionary  enjoy its amazing results. you won't
Fits new device, engineered of top grade  ever be without it again.
I all components, will upgrale your This revelutionary device is not like
car's okl ignition systemr o the the gimmicks so often advertised.
Bé: 12  laest standards and give you THUNDER-JET compares to units
continuous peak perfo-mance, selling for up to $69.95. It has been
volt THUNDER-JET ensures positive  tested and proved reliable in uni-
systems 'Bnition. maximum explosion, and  versity and fleet tests. And you have
* complete combustion, evien when & % day no-risk money-back irial.
the gas and alr mintore it thin. It Available only through THUN-
has no il effects on other clectrical DER-JET OF AMERICA. Dealer
In mm.d FTHUNDER-JET gives .Lm. inguires invited.
seconds  proved  staris im oany  weather,
increased gas mileage (up 1o four WORN GUARANTEE
extra gallons per fill upl, positive Tev THUNDERJET for 90

- A

insinlle

spark intensity (1o help privent days withour risk. If vou don't
i q “misfire” and extend plig lifed. agree that it is ol we sav it i
_,,.:"'f smoother operation, more power, amad more, Fefur i fo us foor w
less carbon deposit, and air pollu- tull refund by retuen mad, ¥ow
b Fity un_um'r-u!. THUNDEE JET is can save more than your pur
“?Q u:ni:r mlmulllrd inta your ignition chase price in vhe 90 day trial
%" \"-""‘*' el or distributor in seconils, Once pvelod,
-\v‘ww“b you install THUNDER-JET and
W THUNDER-JET OF AMERICA
o =
PO. BOX 19779 LAS VEGAS. NEVADA

——— ——————— — — ——— ——— ———————— ————

THUNDER-JET OF AMERICA ro. FOX 19779 LAS VEGAS. NEVADA

Name Send ~Thunder-Jet(s)
Address — enclosed §
City, State, Zip __ Ocheck [money order

NOVEMBER 1976 167



Announcing A Special Offer

Wrapper

The 1976 Popular Mechanics Index and Shelf Wrapper actually converts your "76 PM
issues into a formidable **reference library.”" That's right, over 5,000 entries have been
indexed and cross referenced.

The index is built-in to a handsome shelf wrapper of sturdy, high gloss lacquer board
designed to withstand years of use, Precisely encasing twelve issues, il's an attractive
addition to the most tasteful book shelf arrangement.

As years pass, your PM issues will increase in value. You'll enjoy the satisfaction of
retrieving articles, as you need them. from a growing informarion bank.

Needed information ** jumps out’” of back issues at your beck and call—How to pick and
install the best CB car antennas; repair electric coffee percolators; overhaul drum brake
systems, and hundreds more, all at your fingertips! Or you can find aff the articles on
broad categories such as auto repairs, boats, drlls, photography and other subjects.

The entire package—Index & Shelf Wrupper—is yours for only 5269 postpaid.
Send for vour copy teday! You'll be happy vou did.

(A limited supply of 1975, 1974, 1973, 1972 and 1971 Index & Shelf Wrappers are still
available, )

r--------------.--------*----—----------------- -
Semal Cheak vor Mamwy Ebraler 1o
FOPULAR MECHANICS INDEX, Box 1014, Radio City Station, N. Y., N.Y. 10019
Moake checks payable to Popular Mechanics
Please reserve the 1976 Index & Shelf Wrapper and rush it to me as soon as il is available in early
1977, Also send me immediately the O 1975 O 1974 01973 01972 O 1971 Index-Wrappers
as checked. | enclose 52.69 postpaid for each index ordered.
Name _
Address
Ciry Srare Zip

L-b---------------- - -
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NEXT MONTH IN PM.. ..

B Earthquake predicting:
What you should know
New tips on
winter driving
What's life like aboard
an aircraft carrier?
B Report on new pickup trucks
How to make your own
Christmas ornaments
B Front-wheel drive

and how it works
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Popular Mechanics

P.O. Box 10060, Des Moines, lowa 50340
Plaase enter WerM
Y ' my subscription
& fo POPULAR MECHANICS for:
O 1 year $7.00 [0 New
[0 2years $13.00 C] Renewal
Payment of § is enclosed.
Bill Me
initial here
MHame {please print}
Address
City State Zip

Your first copy will be on its way to you
in six to twelve weeks, Watch for it!

(Above prices apply in U5, & Possessions only. Canada
add §3 per year. All other countries add §5 per year.)

CHANGING ADDRESS?

If wou're planning to move, please let us
know at least eight weeks before changing
your address. Attach current address label
and fill in your name and your new address,
This will serve to insure prompt service on
your subscription.

Send old label with your name
and new address to:
POPULAR MECHANICS
P.0. Box 10064, Des Maoines, lowa 50340

WA [Please print)
NEW ADDRESS
Ty STATE ZIP CODE
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BEAT INFLATION!

Cash in on the
huge demand for
small engine repair.

Work part time, full time
- & right at home- we help you
%_ﬁ;f every step of the way.

in SMAll ENGINE
service and repair -

Start your own money -

In just a short time, you can be ready
to join one of the fastest growing indus-

IFies: in  ANievics... 00 ISustry whcre That's right =there are over fory-six We guide you every step of the way, ¢
qualificd neen are making from $10.00 to million 2-cycle and 4-cyele small engines including tested and proven instructions
$15.00 per hour...and that's just for labor. in service across the U.S.A. That's the on how io get business, what to charge, o
Parts, engines and accessories add even official count from the Engine Service how 1o get free advertising, where to get i
more to the prllﬁh Assn,, and new engines are being built at supplies wholesale ... all the “tricks of i!
a rate of one-million per month! With the trade™, .. all the inside facts you need FJ
fully accredited and approved Belsaw to assure success right from the start. g
training, you can soon have the skill and fi
knowledge to make iop money servicing Increased Income -
these engines. Homeowners and busi- “F've had abow 4

Because the small engine industry has
grown so quickly, an acute shortage of
qualified Small Engine Professionals exists
throughout the country. In fact, it's not
wnusual for a good small engine man to be
three to four weeks behind in the summer
and at least a week behind in the winter.
When vou see how many small engines
are in use todav, % easy to understand
why gualified men command such high
prices —as much as $17.50 for a simple
tune-up that takes less than an hour!

46-million small engines
are in service today!

nessmen will seek vou out and pay you
well to service and repair their lawn-
mowers, lillers, edgers, power rakes,

garden tractors, chain saws, mini-bikes,
go-carls, snowmobiles, generators, snow-
blowers, paint sprayers. ..
most endless.

the list is al-

No experience necessary.
You don’t need to be a *born mechanic’
or have prior experience. [f you can read,
you can master this profitable trade right

atl home, in your sparetime, withoul miss-

ing a single paycheck. Lessons are fully
illustrated — so clear you can't go wrong.

fact-filled

You receive trade secrets
and business plans.

& vears experi-
ence repairing
small engines ...
but repairs were
only miner. . Wn-
il I started the
Belsaw Course.”

Walter H_ Strick
Campbedl, California

With our famous “learn-by-doing’ train-
ing method, you get practical *hands-on’
expenience with specialized 1ools and
equipment that you'll receive with your
training plus a brand-new 1 HP engine =
all vaurs to keep !

SEND FOR FREE FACTS!

You risk nothing by accepting this of-
fer to find out how Belsaw training can
pive you the skills vou need 1o increase
your imcome in a high-prafit, recession-
proof business of vour ow,

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

BELSAW INSTITUTE OF

SMALL ENGINE REPAIR
517V Field Bidg., Kansas City, MO. 64111

B

R P P T S

N Ly sl i

e

There is NO OBLIGATION and
NO SALESMAN Wili Gall— EIIEI'LI

FREE

you get :!n_'.a BMKI-EI!
--‘. La

lELW IHS'!'I'I'U'I'E 51'nr F}{LI'.I Il.HLﬂIHE ,"
KANSAS CITY, MISSOURI G411

| YES, please send me the FREE bookiet that °
I qwes full details about starting my own busmess n”

J HORSEPOWER
CLINTON ENGINE

YOURS TO
b KEEP!

Smiadl Engine Repair. | undersiand there 15 no obligation
and that ng salesman will call

Tells how you quickly Mame
frasn o be your own boss

i & profitable Sparelimse
or Fulltime basiness of
youl gwin PFLUS complete [:m
details on our 10-Day

| MO RISK Trial Offer! gy State_________ |
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He'm:le?hsﬂtgeheh: youdo
more wi uets
heve round the house.

B
el
mmwmmmmnm

FILL I ARCUND WINDOWS AND PIPE HOLES 70 KEER
OUT INSECTS, HEAT, DLST, CAIN, SNOW AND COLD AR,

MY onmvisrs Fio versanLe
PLASTIC WAOIOO'S PUTTY-LIKE QONSSTENCY iDEAL
FOR MAKCING WOODEN JEWELRY, COLLAGES AND
WIOOD SCULPTLIRES . BuILINNG MODEL

DAL ROADS PLAMNES § SHIPS

AND BATLINGS,
SCREWS, HINGES AMD LATCHES, TOO. TRY IT!

200 POPULAR MECHANICS

WORKSHOP PROJECT

Ball
and
paddle
caddy

hen you want to challenge vour
buddy to a rousing game of
table tennis, no time is lost grab-
bing a paddle and balls when they're
kept handy in this neat wall rack.
It holds six paddles and stores seven
balls in a chimney-like dispenser
that lets them roll out one at a time
from an opening at the bottom.
You can make it of plywood left-
overs from your scrap box or, for a
fancier appearance, from walnut.
The holes for the paddles are bored
with a 11%-in, spade bit, and you'll
do the neatest job if vou clamp a
gerap board to the underside of the
plywood. A slanting block in the
bottom of the ball holder makes the
balls roll forward.—Norman Ward

o 1-3/4" =

Sides of ball hopper fit in grooves cut
in front and back. Run grooves first, then
cut ball opening in front. Insert slanting
block in bottom as you glue the parts.

174 x 21/2 x 9"
/ PLYWOOD

1/4 x 211/4 x 9*
- PLYWOOD

HANGER
f—2.12"—+]| 1/4" BALL
RAMP AT
10° ANGLE
\lfh"":l
\F"A“,
1-1/2" HOLES, \
1/2° APART "
\ |
E
1.3/4" A
S
g™ | 1. J
1-1/2" HOLES, 34" | sk
172" APART | R { 3 i
—_— I I
& 12 x B-i.rg x 13"
PL "
. YWOO 31/4
21/4 o
VIEW
PM arl: Frsd L. Waollt | s_‘nn II




Start A Profitable

Saw Sharpening Business
» ﬂﬂ Your Own—In Sparetime

Turn your spare hours in the evening or week-
ends into extra dollars, this proven practical
way - Start your own money-making sharpen-
ing business—No selling or canvassing —No
experience required. You can do it automat-
ically with the Foley Saw Filer.

Beginners Earn Up to $8 an Hour

People, just like voursell, all over the United States are
making extra cash £50 to 380 a week —right now in their
spare tine. "My sparetime saw filing business has made me
2952 these first few months,” says B T. Chapman. Many
start part-time, find it =0 profitable that they build vear.
round s¢vice business. You ean, toa, simply by following
vasy Fole v plan

HOW-TO
_BOOK_

PAINTING |
DECORATING |

WALLCOVERING |
surface preparation

You'll want a copy of this 8%" x |
11", clearly illustrated book that |
shows you how to use Hyde Tools
lo prepare surfaces for painting,
decorating and how to hang wall- pmmssmﬂal!r with We Fllllﬂ.llﬂﬁ You

mpirivarinp Wra pioaioidll I ey Sav TIET BTl

saving tips for ﬂﬂ-lt-}fﬂklfﬁﬁ'lf deco- profit=. 8¢ of every $1 you varn is clear profit. Easy toearn

. : _.,,:.mhinul'l““ irip $5 to 88 in sparctime. No need to carry stock, no canvassing
Eaung pF'E]jE!CEIS. : tod f | in:l;-pr;:ﬁ:'\lt:' "5"'"'""11: m::' necessary. We'll show you how Lo get started

mo ST saws, (TS5 — i o o s s S ———
Send §.50 in dimes to ay 1oryour | band 53“-“-""::2.:":3,“] do & MANLUFACTURING COMPANY -1
copy ' cut circular saWs= 0 Lih. - 1116-8 Felay Building !
p{l_ﬁ._":l ]Lﬂ:l_ t":l:':‘ or Spec ial Minneapokis, Minnesota 55418 i

| experient CALL TOLL FREE 1-800-328-B488
‘::.niniﬂﬂ-_'rhf pre ol A0S Send more information on Saw Sharpening Business :
Hyde Tools, Dept. PM ol Name e = :
Southbridge, MA 01550 . 5 pagle < e . !
rage.

! e City _ State_______  ip, :

ke mc === - - [ ———.

W%OIS

e s el VIAGNATRAC WITH &ﬁﬁrufﬁ?ﬂ;xqm ,'ﬁ:
| nch

@ﬂrﬂ /-'% B ALL-GEAR POWER Jolid Oak Hall Be
- ) | & Hall Tree

DON'T LET OUR NEW

&’  CRAFTSMAN and ey > o, e )
HOME WORKSHOP o 52 2F B -

¥ = ¥ | 3 1 (4,

[T g | Discounts on STANLEY Powsr Tools | i i

bolo = Red Osk h{ b |

A > oy
Wi e
Siam Tesk = Wermii. | Domestic and imparted hardwoods! 11’ i
llon * Chary «| Alse thousands of Lamp Parls,
Ebony » Rosswesd = | Cabinet Hardware, Upholsters Sup-
Satinmead = Tabra = | @lées. Clock, Furniture and  Pic- |

Mahopany » Mromstie | fure  Kifk, lrlays, Piclars Frame
Fed Codar Moldings, Mand amd Powes Tools. 12 or. 16 hp.!

MAIL COUPON FOR NEW CATALOG Fully enclosed

trachs!
CRAFTSMAN WOOD SERVICE COD. Dopt. A-116
8

|
2729 5. Mary 5L, Chicage, IL. 60D | i transnai '
| Sond new 144 page Craftsman Catalog. | enclose | ol d -
l Sl for handling, postage
[ Mame | "“-I'IL‘-'J full Mrack dozer ]
= T offers unmatched work- e
1 Address____ — - l power for serficus gardening, ‘*-‘"-— .
City_ i _State _Zip. ] snow remaval, fendscaping, lawncare, 41" wide

“WHY NOT MAKE MONEY T,

| Magnatrae goes slmost anywhere. Eagy 1o drive

... MAKE YOU FORGET

READY TO ASSEMBLE...0R COMPLETELY FINISHED. Au-
M I N I- D uz E H themtically designed kits are easily assembled and finished
with simpde hand toofs. Thige quarier inch white oak is pre-

Two American Classics

SIENO FON FREE BIOMLEY & Buy Struek Wit Crawlere factory direct cut, pre sanded and dowesed. Kids include all hardware,
:'.'.‘E.I':;E.-"ﬁrilﬁh-ﬁ:rl ] B < -.l-r / i.'.'SE' Dun BNy A‘Dl.-r-'.!. |:=!1'.'IIhI:;5.L Il.'-l:er Screws and . Mirrors for kil not lurneshed due 1o break.
et el oo el 30 attachmants, Assembie kit on ;ﬁ_}rmufgﬂ: kit 599 Finished $160. HALL TREE: kit

weekend, Earn exira
odd jobs or resell dozer for big

Cash doing Ma Risk Ten Day Full Refund Inspection Check, Maney Order

Div. of Teghnical Home Study Sabosls

UPHOLSTERY & DECORATING SCHoOL | — A
Dept, S110-116, Little Falls. W) 0Fa14 k —]

p ] or credit cards accepiad « UPS and Ins. Collect
e e e B L = o iy IS Encusanfs o2 Gruch NEW ELOEK AMD FURNITURE KIT CATALOG. Fully dustrated
X ;- T ; e (LK 8010 - YOl and in color. Largest salection of elocks and fing farnibare in
i > : - ; S L ER Do-11-Yourselt Kils OVER 50 NEW ITEMS, Send $1.00 (RE-
P — — | wothpower per dol- FLNDED WITH FIRST ORDER)
[ IR S cheias, Send tor FRRE Bratang Moteur AT  Retseat | ’ lar invested. Send for
4, Gl and VA Bessfiin, Mo sslssman =il eall, Herma SBudy

Lt

Comrnerl
R HAMWE ME

CATALOG showing crawl- ]éll fﬁi"{ E
" —— or kit consfruction and ( :}‘ H}f :
uses — 50g, Complata PLANS for I"|I1|l';|rica|ling: O’y ﬂ

tractor (specify Magnatrac or Mini-Dazer) from Drawer G 148 Fairboge, Ala. 36523

I

I

I

! local materisle — $6 (refunded on any purchase). Finer Kits ai Faciory Prices
I

[

; STATE £ A 2
IFREE! AMERICAN SCHOOL OF DRAFTIRG, Dept. PEOAS | Struck Corp. DEPT. PM116
ACEANERR [T _ 4508 Campen v, Mewpert Beach, Coll 42663 v 1 | Codarburg, Wis. 53012
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Send for FREE brochure

and comparisons

MEGASPARIK

Model 400

End tune-up problems forever. Replaces points
& condensor, never needs adjustment.

Save money on gas=more efficient combustion at all speeds
& under all condibons. Longer spark plug life.

Install it yourself with our easy, detailed in-
siructions. Fits 4s, 6s, Bs, domestics, imports,
rotaries. Converts CDu to breakerless, taa !
Warks withowt friction or wear; not affected by dirt, oil,
Molsture, o bEMperature FXITETEL. ically -controlled by
infrared Light beam. ™o adjusiment |ems.

Lifetime warranty. No time limit. Money-back
guarantee.Mads in U.S.A,

HERE'S HOW IT WORKS!
et Ut L

m '_
-

‘f’f; = @"«_l_' :l
.,-.;J' _Tl.nnu:-l.’uanEEH_' 'ﬁ
uf-r'i:r... j‘:;';ﬁ j!:"'_:m j m

[ N

Megaspark cutperforms all others. Maintenance-free and
quakity-made, Lifetime Warranty —free repair or replace-
ment! Lhe vour standard cotl or order 8 Mallory Valt-
masier Mark [l a2 our discount price (see coupon below ).

Extremely accurate timing & consisient brig-
gering at any RPM. Rugged & reliable—no
moving parts o wear oul. Extended dwell
increases coll saturation for l-nn..'tr-dul'l.ljnn.
maore intense spark. Eliminates misfire ; keepa
plugs clemner. Squeezes more miles from every
d.rnp aof fuel. Fires at 4 volts so cold weather
starting is no problem. Darlington Amplifier
for cool operation & extra-fast rise time.

Megazpark paps for el guickfy. Mo other system
delivern soch iner duation amd cylinder-o-

cylmder I:rrum,' BOCIETACY. %k in 10 10 20 times loager
than the best Tk, Megaspark works of yousr maney back!

MODEL 500 High performance madel
Dalivers 20% mome powar
than Modal 400

MODEL 400 Siandard model axcends
mequiremants of all cars

MODEL 300 Trigger Unit madarniies

Two new film tanks

for your darkroom

PM photos: Madaline Silyes

praviously installed CO's

Free brochure! Charge card, COD orders
CALL TOLL-FREE 24-hours

800-325-5900 5=

{In Missowri, B00-342-6600 )

o I
0 amoum down. I
Tharge
klf\.*:riJi CHARGE,
BANK AMERICARDY I

Caive cord info & expire date. I

MPORTANT  Give ewr I
mikr & cylinders

CAR__ CYL

| CITY { STATE | 1P
I’ . SEND FREE ILLUSTRATED BROCHURE

o i
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ired of sitting in the darkroom,
Tﬂﬂ'itatiﬂﬂ' vour developing tank?
Unicolor’s new Film Drum system
will do it—and quite a bit besides,
Designed for color, where chemi-
cals are expensive, the $37 Film
Drum has two unique chemical-sav-
ing features: Its piston bottom ad-
justs the tank's volume to the number
of reels inside, from one 110-size reel
to aix 35-mm or four 120 reels. And
yvou needn't fill even that volume with
chemicals: Since the tank lies on its

side and rotates, it need only be half
full—rotation passes all the film
through the chemicals.

You could roll the tank by hand,
but a far better way is to use Uni-
color's motorized %60 Unirvoller,
which rolls the tank around one way,
then rolls it back again, to avoid the
streaks of one-way agitation. Since
agitation is continuous, developing
time is cut about 15 percent. A color
print drum (shown) also uses the
Uniroller.—fvan Berger

& & rocess a roll of 35-mm black-
Pand-white film in its own cas-
sette." When I read this blurb for
the Brooks/Sigell developing tank 1
thought it was a put-on. It's not.
The process is limited to 20-expo-
sure rolls because it depends on the
looge spooling of the film to admit
the developing solutions; the much
longer 36-frame rolls are too tight.
One important preliminary precau-
tion must be observed: When the
exposed film in the camera is being
rewound, its tapered tongue must be
left free so vou can turn it back

around the cassette and snag it in
the cassette’s felt tip.

The tank proper is a small plastic
evlinder. When the cassette is at-
tached to the one-piece cap/twirler
and pushed into the tank, the lip
wedges against the inner surface
and prevents the film container from
turning when the twirler is twirled.
The film expands and contracts as
the knob is twisted back and forth,
thus keeping the solution circulating.

The Brooks/Sigell tank ia $56 from
Porter's Camera Store, Cedar Rap-
ids, Towa 50613.—Kobert Hertzherg.



Here's ¥ our Opportunity To Be A |
' PARE TIME INCOME?
proFessioNnaL. I °
INVESTIGATOR!

SELL KNAPP SHOES!

_STRATE-

LEARM HOW WITH THE Sall farmous Knapp Cushion Comfion = i -
TRADE SECRETS Shoes lull ime or par lime 1o S
OF THE F.B.l. supplement your incorme, Enjay the
AND TOP CRIMINAL financial success and secunty
INVESTIGATORS you've always dreamed aboul

Milhons of repeal Cusliomess
Earn higher commissans plus |
Jus d5¢ bonuses NO iInvesimen
$ 95 plus 4 Free seling and rasnng kil o |
9 Postage gl you Staned Amenca's
Mo 1 company in e direcl ‘

A 549 95 Value for only

?D salling shoe industry. Write
COMPLETE LESS0MS5 I Margoks, 612 Knapp Cenire,

: : K100, Mas Use "STRATE-CUT" Cutting Guide with
SHIPPED AT ONCE! W ckion, My, 1a4q1 | | any punlbdaan:;mutnr saw, jig :;r -::Iu' I'ou;b:.r

Extends to 88", reduces to 517 for sho
c%ﬂEEHJSGG?LL ﬂ m | | cuts and portability. Clamps to panaling,
INYESTIGATION! doors and other long work. Make preci-
# n i i ~ ] The more for lh&m"ﬂ" shoe. sion 80%cuts, tapers, angles, elc. Two 51
Heare's Just Fart of What Y ou Get! | Aluminum seclions. connector, clamps,
EROM directions, oaly lafjﬂnﬁ ?:Er.sﬁagd :hac”‘vf:-gr
MO to R.AK P UCTS, Dept :
BIG 3,-150 Wasaw3treat, Depl. FP-108. N, 7. KT, 10038 LAHGE DULLHO“SE KIT Box 23426, Milw., W 53253 129«57
BACK GUARANTEE. Wis es. 4% tax,

Thl*l,ﬂurglurp & Robbery.Undercover Work, I .E=IEI_BI_1E=£IIHN CUT AND SOLD ONLY BY MAIL OMLY IN USA

Self Defense & Physical Fitness.Flrearms. = NAILS AMD ELUE IH- =

Hamocide.Marcotics Survalllonce, Memary CLUDED

& Observation.Ballistics.Snooper-Scope .ait&w:a!rl“11lnpl leTIS HE Dﬂl.ﬁ!
ine Mechanic ..n 5 =

. STIJI!I'I' 2" CONSTRUC- :
Making a Conciete

. i'I'F-II'I'l'lu'Ir & PATID

- ) * EEHE“L INCLUBED Flower Pot! ... and
1445 i, Baich, Pla, e & SCALE 1" to 1"
lmlh'b- Db s 208740044 : = CHILDPRODE SO CAN YOU! i\,_
i Aee I Large & room dollhouse is easily assembled in & Make and sell your own (=4 |
1 I few hours, All parts are precision cut and drilled. Ornamental Concrete items. ———o .!
| Gty Strte | All that is needed is a hammer and screwdriver; Rush 55.00 feor Book Y S
| Pe— | '.'5-1131_: nails, glue, casters, hardware and easy step by about Aluminum Malds r
e e e s e e o step instructions are supplied. When assembled, with prices and production trade secrets

PRESCRIPTION EYEGLASSES e amy aiay nors. oy 34598 pius sag.09 | | clirect from world's largest mald manufacturer,

BT mll shipping. (Decorations,/furnishings nol included) Over 350 designs to select from.
THE PINE BOARD .0 8ex2211 LR L) CONCRETE MACHINERY COMPANY
Ie, Ariz.
Soutiinte; Meiz. 8161 Teday To 9 p 0, BOXA99 - HICKORY, N. C. 2860]

Direct from
manufacturer

Est. 1859

Your own doctor's prescription will be TOSS OUT YOUR
i ey LAST DEAD BATTERY

All '?p-eal- ol lenseés available. Quality, accur-
acy, fit guaranieed

SEND FORFREE FAMILY CATALDG TODAY! &

rm:u OPTICAL INC. f : -
M40, 135 West d1st St, M. Y., WO Y. 10836 ) GE's new rechargeable battery system i i
makes ‘‘throwaways” obsolete. What's n ;‘
Bugy trial | I P BChargo
n:qui::d fE arf ImEstli'I? more, these rechargeables cost less i, "y "lck;« C
GATORS for pre-trisl work to use per hour than alkaline or zing Badmium
;f'ﬁﬂ:.'",m’:l",#f:";:ﬁ | batteries. In p_hum-ilfash eg;mmegrg battery
INFORMATION woman may quali “throwaways  cosl from 23¢ 1o 25¢
TR e AR tudy. Free Information. | h : he GE Rech [
_-- L .i u'Imm SCHOOLS D{H Qiir 1 B eC argﬂah BS
CAREER IN LEGAL mmmmm 11110:116 a mere 4/10ths of a cent per hour!

INVESTIGATION Litthe Falls, N. 1, 07424

All you need is one pocket-sized charger .

_ plus one “snap-on” module for each
GERSTNER CHESTS size of battery you wish 1o charge,
are for the and enough batteries to power all
FEW TRUE Craftsmen your battery-operated equipment.

GERSTNER TOOL CHESTS

Dept 0 Cincinnati Street

Complele Catalog Dayton, Ohic’ 45407 Mail to: ACI  P.0. Box 35289 Dallas, Texas 75235

. —— — —— — — e ——— E— T e

§1.00 o] fem St Price] Tota | Far Master Charge and BankAmericard wrders call our arder
5 LEARN Mini-Charger 5598 dask boll-Ires (200} 527- !.aﬁail] {Excepl Alaska, Hawaii & Texas)
Fldm&tﬂlll UPHOLSTERY AA Module w2 Batteries 57 80 : ':I-.ill.“.' T [ | Master Change ; ['|..\.\'|n.l5||::r||-l card
AT HOME! SPARE OR FULL TIME . C Modue w ZEatlm e 55 W) Card No Exp. Date
5 MEN & WOMEN ALL AGES! Send for 0 Moduwe w2 Battaries 5050 For Master Charge: Inferbank No
L= J.‘!., . free book on learming to reupholster chairs, WA Battory HE
L ,'_,, 7 "':“";L:t:ﬂ:!’f;::’ﬁmmm:ﬂg T Battery 5390 Signature) SIGNATURE AEURKED ON ALL CHARGE ORDERS
no age of educational lmils. We show you how O Battery 53480
and provide EVERYTHING needed to start: (1) = — Hame
e Iu1l|l|: covering all phases. (2) all toals and & big Shipping & Handiing $1.00 Address
furniture kits for practice. (3)..all supplies, irames and materals Texas Residents, Aod 5% Sales Tax 3 5 B
1o bisild $300 worth of furnsture, yours ba keep or sell. Write for Enciosed [ Check 1] Money Droer City State Zip
big free upholstery career book. Mo obligation, ne salesman will S e R e TOTAL e T ’
call. Veteran Approved.  MODERN UPHOLSTERY msn'rm';_ €176, AL, Dallas. Texas L | SORRY. MO C.0.0. ORDERS TR

1205 W Barkley, Box 16 CWL, Orange, CA 9266
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Advanced Techniques On How To

Professionally

oHARP

Now Available At The

HINTS

FROM READERS

Tape to the rescue

-

(AR
saw & ool SCHOO!

Experts from the sharpening field teach you how to
operate and maintain all -'~|hlt’;1€.'11-i11-1: equipment. ..
PLUS. .. how to successfully operate a profitable sharp-

ening business of your own

Five Information Packed Days

Make Money

Keeping Saw

H
Sharp for neighbors
and industry ...

The potential gharpen-

Your time is divided batween classroom instruction and
practical operating experience. You learn how to sharp-
en everything from hand saws to carbide-tipped saws
and tools to drill bits

If you don't have a screw-holding
gerewdriver, masking tape can hold
the screw in place for hard-to-reach

ing market is almost
'Iirl?l;itiaﬁs. At the Foley
school you alzo learn
how to profitably oper
ate your OWn busingss

jobs.

E'—“ Toll-free B0O0-328-8488 or send coupon

MANUFACTURING CO.
@ Foley Bidg., Dept. 1116-688
3300 N.E. 5th 5t., Minneapolis, MN 55418

Bumpers from garden hose

iniufmaliun on how Pleasa send me mors infarmation on Foley school and sharpening |
tg take advantage of business. |
potential money-making Name |
markets in your area. B i |
City . Stata _Zip J
---——_—-----——--_____

1 love tobacco.
| don’t smoke.

You don't have to smoke to en- .
i nyutlub:?:cu.aﬁ?l you neid iﬁ“a H’ IT::“[ :

pinch of “smokeless" tobacco be-
L ,. -.-

tween vour cheek and gum. You'll
get full, rich tobacco pleasure.

For a free booklet that explains how to get the full enjoyment of “smokeless t,nhnccu’;

_as well as a few free pinches that you can try for yourself—write to “Emokeless

Look for it in three great

brands. Skoal. Copenhsagen. And
Tobaceo,” United States Tobacco Company, Dept, P99, Greenwich, Connecticut 06830,
204

Protective bumpers for doors and
tovs ean be made from wood and
scrap garden hose, Cut the hose
lengthwise and slip it into grooves
made in the wood.

Utilize old nail brushes

Happy Days. Each is dated for
freshness.

Smokeless tobacco.
A pmd| is all it takes.

Turn old wooden nail brushes into
sanding or polishing blocks. Trim off
the remaining bristles and rub the
block on zandpaper to remove stubs.
Glue sandpaper, leather or felt over
the bristle area.—Walter Burton

POPULAR MECHANICS



All lumber supplied by Mason & Sullivan is the finest
solid, kiln-dried wood available from domestic and foreign sources, The
hardware, dials, West German movements and chimes are simllarly
selected for their superior workmanship, materials and performance.

Only with such components can you capture the
beauty and enduring qualities which are the essence
of all heirlooms . . . the qualities which distinguish
every Mason & Sullivan masterpiece reproduction

.. which are worthy of the skill and patience you
putl into their creation,

SEND $1 FOR NEW 32-PAGE COLOR CATALOG
& PLAN TO BUILD your choice of any 1 of the 4
clocks shown (check coupon). Catalog shows the
many Grandfather, Grandmother, wall, desk &
mantel clocks available in do-it-yourself, pre-cut
or semi-assembled forms, Send $3.50 for catalog

e — -

MASOM & SULLIVAN COMPANY

-
] I

S oll 4 ki, | Dept. FM 116, Osterville, Mass. 02655 i
i Please Rush the followi g plan H

CATALOG ALONE 50¢ i1 CLOCKAQOEBOCO E @ $1.00 each i

{ Sendall4plans [J @ $3.50 :

1 Send catalog only [J @ 50¢ i

MASON & SULLIVAN CO. ;| neme I
OSTERVILLE, CAPE COD, MASS. 02655 | Street !

i City— State Zip—+!

-l

IL—-l-—.-l---u-------‘--——-I—-#----‘l--l-----

INVENTORS
.' Information Kit!

lmportant Information Every Inventor Should Have Yor the

Developing, Protection & Marketing of Inyentions & Ideas
INVENTOR'S "LINK TO INDUSTRY"

Have you an invention or idea that's crying for develop-
ment and presentation to a prospective manufacturer?
Now you can do something about it. Send :for our Free
INVENTORS INFORMATION KIT No. A-194 today! In addi-
tion to telling you how your invention or idea may be
protected, developed, publicized and negotiated for cash
sale or royalty licensing, it includes an Invention Record
Form, a Product Marketing Brochure, and a special
Directory of 500 Corporations Seeking New Products.

RAYMOND LEE
President

B.S. Industrial EngineeringE

Former U.5. Patent Office Examiner

N Ow ' Address

When you contact the Raymond Lee Organization, the
inventor's “Link to Industry,” you're talking to “the idea
people”-who presented over 2,000 inventions to industry
in 1975 alone...professional invention developers with
over a decade of experience, integrity and performance.
Fees are charged only for contracted services. Remember
..the INVENTORS INFORMATION KIT is yours without
cost or obligation. Find out how you may put your
invention or idza to work for you. Mail coupon NOW!

il

e e

Raymond Lee Organization, Inc.

thevi L]
idea GEH 230 Park Avenue, New York, N.Y. 10017
i Phone (212) 686-8500 (]
¥es, I'd like to lind out how to take action on my
idea. Please send me your FREE Inventor's Kit” A-194 l
i l
MAIL Name l

City State

i Area Code j
L-------_----—_‘

Phone No
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inventions
ldeas
Wanted

Developed, Marketed for
Cash/Royalty.
Sales or Licensing to Industry.

"NOIDEA IS TOO SMALL" ™

LAWRENCE PESKA ASSOCIATES
500 Fifth Ave., Dept. 706
New York, N.Y. 10036

Toli-Free Mo.: (800) 223-6655
(N.Y. State residents call:
{212) 391-6350)

Othices thipughoul the U S A & Canada
L T T F T ¥ P R P R T

Send for FREE booklet:
“How to Safeguard,

Develop and -

Market Your

Ideas to Industry.”

{Please print)
Hame

Address

i! L FOR
LL{ « KITCHEN « CAMP « BOAT
H1:nf o TRAILER = WORKSHOP

Solve

<4
HANG-UPS

For gift or use anywhere. Magnagrip Mark X
halds metal kitchen or shop tools magneti-
cally in sight, safely, orderly. Handy, compact,
Mounts easily on any surface. Styled in
whi}e. J.';:ﬂ boxed. For kitchens, shop, camp,
traller. Money-back guarantee. -

L ¢ 55-95 :::!!,

Phelon Magnagrip Company, Inc.

East Longmeadow, Mass. 01028
Send check or M.O, to Dept. BO4S

| Want
Sparetime
'Income?

' You'reasclose
: as yourlelephone!

DIAL TOLL FREE
800-328-8488

Sharpening Services needed every-
where. Cash in on big profits to be made.
Foley tells you how. Call right now.

New arc welder works

off car batteries

f you feel welding is not for vou, 1

have just tried a new hand-held,
lightweight arc welder from England
which could change vour mind, It's
called the XL welder, is no larger
than your electrie drill, and iz made
to order for the do-it-yvourselfer. It
works off car batteries. Two 12-v.
batteries will produce enough heat
to weld 2Z2-gauge metal (car-body
gauge) ; three batteries will handle
metal up to 10 gaupre,

Here's how simple it is to use:
With face visor in place, vou hold
the electrode about Y% in. above the
metal and lower it slowly until it
starts to vibrate rapidly. This pro-
duces a succession of arcs which form
a weld deposit. Now vou move the
electrode slightly from side to side
as you slowly draw the welder toward
yvou. It's that easy and fun to use.
It sells for $49.95 from P-J Sales,
6975 Washington Ave. South, Edina,
Minn, b55435.—Wayne C. Leckey,
Senior Editor, Special Projects

Hold welder at 45°

angle. Slow rate of travel
is bast to produce good
weld, Keep batteries 4

ft. from work; weld with
battery caps removed
and protect face with
visor or goggles.

Arc-welding kit includes
No. 10 standard head
with power lead and clip,
three-in-one visor, a
second cable with clip
at ends, Allen wrench,
electrodes of various
sizes, brazing and
soldering wire with flux,
spare helical spring and
instruction booklet on
how to weld.

Typical hookup: Two 12-v. batterias are

cable is attached to work and welder to
negative post.

connected in series by clipping positive post of
one to negative post of other. Then positive

206 POPULAR MECHANICS
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LEARN CONCEPTS OF BUILDING!!

Theas %" Scala Kite
taach: Building
Codes, Framing,
ta RAead Floor
Plans, How to Cul
Lumber 1o Length,
and much moral
Hava the fun and
gel the experience of bullding an
cabin, room  addition, or
All mafterials,

A-Frama
2 bedroom  home.
lools, plans and easy 1o read
inglructiong are included in each kit

For a free brochure and bonus sawings, mail
this ad lo:

IDENTICAL CONSTRUCTION COMPANY
B2 ARosanna Ava. * Garden Grove. Ca. 92641

Complete catalog of over 90 items
used by stromg men, body builders
and athleles to develop strength and
muscles.

Send 35¢ today for your copy
WEIGHT LIFTING EQUIPMENT

P.0. Box BE2 Holyoke, Ma. 01040

At Last a New Amazingly Simple
GAS TURBIMNE "

JET ENGINE

Ruiild trom easy tefel lowplans. Length 15,
Dia. B V™, Wi, 15[bs, m solineqrRers, e
Sfereaming Demen™ 3
wifadus-minded hnhlﬁrlrh |I|-l|n:|- L:-.It”.uﬁrul#;:“‘::
@i arts classes, Make om 8% meilal cutting lathe with r|-||||1'|g
attachment, For wse sn small racing boate, medget cars
-lc Full wize ;lnnhlp driwinge with oritical 'lMi-ﬂi“rﬂl
of materials snd q l'r:l 0, M l
iS10 2

lll'll' .
SCIENTIFIE, 5 MONICA, CALIF. 0408

Be 2 MOTORCYCLE Mechanic.in 30 Days

MNERCAN WOTORCICLL MESTITUTE  7a.09.39 il

IIHE Siytroaper R, Daytona Beach, Fla. 13005 n{':r:;u

[
LI

COMPLETE BOOK OF INSTRUCTIONS
How To Fil Keys. Change Combina-
tions, Masler Key Locks, Keys By
Number, Tools To Use, etc. Detailod

illustrations. Easy @

to follow. Gat started!
Order faday,

AMAZING VINYL REFM

Big. fast earnings with amazing VIP
Vinyl Repair. Big profits, repeat
business,car shops, homes, motels,

; bars, restaurants, ete. Easy, guick.
FREE details by mail. No salesman will eall.
¥IP, 2021 Montrose, Dept. 1810, Chicage GOG1E

LE‘HH‘ LANTERNS
STOVES
Cﬂiﬂ:‘ﬂﬂrﬂ HEATERS
COOLE
CAMP GEAR ., 51.1.]::?51
REPAIR TENTS

CONVERSIONS
BACK PACKS
24 MY iy
1944

MODERN SCHOOLS
- Dvpl. Mo, PME

4125 North Brown Avense
—y Srotimdsle, Aritona 83251

THE ORIGINAL

BASEMENT ﬂ'@ﬂﬂ.@"ﬁ‘
Gonuine Porcelain

FLUSHES UP 1O

SEWER OR SEPTIC TANK

-No Digging Up Floors-
INSTALLSE§45§ AJEYWHERE!

Write McPHERSON, Inc., Dept. PM

Free

Blackhawk
Films
Catalog...

Listing thousands of BMM
and 16MM silent & sound films . .~ The
most compreahensive listing of home en-
tartainment films available and it's
yours frea. just write or call loday

Call Toll Free: 800-553-1163

In lowa Call; (319) 323-9736
Fiease mention order #2703

Fbbes e
2703 Eastin-Phelan Building
Davenport, lowa 52808

GARAGE HEATER EIT

CUT PERFORMS THEM ALL

L
TEEL WIT INCLLIDES
MOE, DOOR ASSEMBLY WITH DAAFT COMN.
- BOLTS. WUTS AND EASY BOLT TOGETHER INSTRUCTIONS
St RIVER, s 1o T AL A SIS T RS Brers A
HI |l 5
#%% SALES TAK]L UNCONDITIONALLY GUARANTEED

10TZ CORPORATION, 21797 SPRADUE RD,, COLAMBLA STATION, OH. 84030

n Pnnt. Your Own
Cards, Stationery. Advertising,

lak tickets, annoinerments,
3L enrdn, ;mtmﬁlurmpnl.hp,
prayer cards, ete

i pEint ahop, A far

In s shaort Hh‘rf "’!:Ihﬂ

rubes !d-ﬂ.t
Send Be

aly Svarytin
¥ everything.
off. KELSEY PRESSER
Migriden, Conm, 08450

MAIL THIS  Kelsey Presses Dept 76-BK
COUPON TODAY  merwen, Conn. D84a0

| erclose e send big eatalog and ree samples.

Mame S —
Al P
City

— HYDRAULIC

Lin

JACK REPAIRS

Earn Whils You Learn In Your Spare Time

Trained @nd qualilied mecranics necded NOW fs seneice
imogeErative hpdrauhic E::h B opportus "d- Ambebitug
. We ghow you H in your basei... | & garage lo
®are spane fime cash in dn sxpanding industiy, Ban't wait
ACT MO Gt ihe lacts

Wrile for folder Mo.r-11aed free bonus offer

- Hydraulic Jack Repair Manual Co., Inc

P 0. BRI STATEN ISLAND, N

REPLICA MODELS, INC. Qust Pt 6io Frackin s
Sand [] #108 [ SEND NEW °78 FREE CATALDG

. LEARN AT HOME

i Ull]':llll B'I'H-?ﬂ' Bystem develops your

watch repalr skills step by step at
home in spars time. Mo previoos ex-
perience needrd, Low tultion, Free sam-
ple lesson and full information.

CHICAGD SCHOOL OF WATCHMAKING
Depl. 1116, Fox River Grove, [Il, 60021

AAMCO® And You Can Make It!

The world's largest Eransmission chain & ol
growing strong affer fwelve years. COwver 500
of our franchises located frem coast to coost,
Hew openings in some markets mean you teo

might qualify, For further information write:
AAMCO Transmissions, Dept. N§

Box 15133 Tampa, Florida 33684

408 E. Fourth 5t., Bridgeport, Po. 19405

A Sign Carving Business Of Your
Own

I wou enjay wesdworking, this is for veu®! Profes.
sinmal results are easily olisined with the Marlis
3:I} Carving Machine and ite Sign Carving Arees:
soried. Making unusnal and atiractive wood signs i=
enjoyable s well as profitable. Create vewr own
design or dlrp!kulr enisting sigm, Send for e free
brachure and priee lst and legin 1o plam vour e -
ahle full o part fime hasimess,

Marlin Industries, Dept. PMGLL
3224 East Willow Street, Leng Beach,
Callformia S0BOG.

USE ZIP CODES
WHEN ANSWERING ADS

STATE. ZIF E

CONOMY

TRACTOR

PRE-WINTER SALE

No week-end toy —this garden tractor has
real work power! 14 hp, plus exira size

weight, and traction gives you added pull-
powar. Mo lluid-drive loss gearad driva
leawves more horsepower lor bigger attach-
ments. You can mow 2 to 3 acres per hour;
clear 168" snow in one pass, plow, roto-lill,
move dirt. 5o wall built, you actually gel over
3100 more value. See your dealer, or wrile
for his name and address

e

\llMF

ADDRLSS I

BNBMH

TRACTOR |

TUUD R-11 ANDRA AVENDTE, WALKESHA, WIS, SO188
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1 11t pasgaliz sauinvea

Leara al Home,
Spare-Time!

B a “Spesd Pra”! Lat
your leva for cars lsad 1o an
wuciting. high-pay cames In the
boaming Spesd Bhop industry]

Leamn e gxperis” Top trade
ERIDRS. INTERSORS.

- iping,

Alf Brush bechaiques:
apphying crowd slopging
Lacing, Fagpisg. Flaming
denigns, . ir -merk”

L] leite s
= VAN l‘.‘LISIHHI!I-iB. How

by imstall porthales, sarpeting, Deoartunities swscywhars. Work for

l‘lillil-.:- "Eﬂlﬂ;r-‘_.“-- aihers snr\-;h‘:ld:'. -l:ll.lluﬂlrl Soeed
Shad laled. Mad coupon
FLUS MUCH MORE! k

YT ] tody!
S0 | e NS e
;;.‘E,_.l Big “'Speed P’ Brochure

K obdigatios, &0 talesmen wil cal, jag

INCLUDED!
Tooln, materinks,
1% BIG KITE

r TR W e i, e St S S s |
CUBTOMIZING CENTIR “Carwsrs_Thmu Mams Srudy. i
1 4400 Birch 51, Dopt PECAS , Newpart Huch.cjlu @266 i
|nuthmgru|'mun|n"mfnmmnwﬂmw L]
1 name ae__ !
]
|| ADDRESS :
L STATE I

The story of the desk on which
Jefferson wrote the

Teum™=  DECLARATION of
] INDEPENDENCE
Full eoler Smithsonian Photo-

graphs of our most precious his-
torical relic. Read about the Rep-
™ licas treasured by Princes and
Statesmean

SCHOOL WORKSHOPS—HOME CRAFTSMAN—
CREATE YOUR OWM HEIRLOOM for the cele-
bration of our Tricentennial from the full size
engr. drawings including hardware deslgn. Both
the Ox12 Documaentary and the plans ONLY
£6.00 plus 51.25 postage & handiing. Send
che~k or money order to:

G. F. Riordan, gox 15261, Phoenix, Arizona B3080
Bee Mike MeClintoeks artiele In June 76 Issue

INDOOR
WATERING HOSE

With Spray Mist Attachment

----------—-------#—hu---u‘
1
|
1
1
1

Simply atach this
500 shatterproof
vinyl hiose to mosl
any kiichen or bath-
room faucet = and
traved a Tull 100"
through heme of
busingss = speedily,
salely walering or
misting hanging or
for plants withoat
dripping, filling or
carrying a bucket!
GREAT!

*super little squirt *

Has solt linger-louch, drip-proal valve 1o regulate wales
v thraugh our sxclusive root irrigating nozzle.

]
]
i
ONLY $12.95 postpaid E
[]
]

[in Calif. add 788 tax)

CASAPLANTA, Dept. 151
18129 Runmymedes 51, Van Nuys, CA 81408 .......J

- - - -

O — -

guides you In flllng r

D
="==CHAIN SHARP

Complete sel lor quick, accurala fillng of chain
saw chaln, "Chain Sharp" holds file al correct
angle for sharpening chaln teath. “Filemata™
ars to right depth.

The 4-Plece Sel — "Chaln Sharp™ with Chaln Saw
Flle, Flla Handla and "F"-I'I'llll"fhll lilusirated
directions — ail for only $4.75 ppd.

Bend check or monay order. Ba sura to give fila size
naeded, or chaln piteh, or saw make and modal.

FREE CATALOG — Huge savings on chaln saw
chain, gulde bars, sprocksis, other saw parts and
mccessories. Write loday.

ZIP-PENN INC. Box 179- SD Erie, PA 16512

“PATENT
SEARCHES

Patent Searches include max. speed, full

Airmail report, copies of closest Patents,

Quality searches expertly administered

with complete secrecy guaranteed: Ask

« for Free Record of Invention Form and '
Free “Patent Information™; write

Washington Patent Office Search Bureau

734 16 5t.,, NW, Suite 708-B, Bur;jurrrin
Franklin Substation, P.O, Box 7167
Wash,. D.C, 20044

LOCKSMITHING & Key Making

PRACTICAL UP-TO-DATE COURSE — ONLY $9.95

den,
Financing available.

i e-c0d0, make masier kays, repasr,
:nmr-“ﬁ?nﬂm:lz} ﬂ::ﬁﬂﬂnrulmn bessons o zu!'rlr handy-
: L man, homaswner, carpanier, mechanic, service
ATTTT glation aperalod, hik-l shap, hardwars caaler,
o 11l guramith, 53 eagy, flusirabed bessom. Full price
Bl only §9.95 posipaid. Satisfaction or refund
i L%, gustanteed. Mail rdes today!
- 5y Nelson-Hall Inc., Depl. LE-2
335 W_ Jackson Bivd., Chicago 60606
Flushes up 1o exisling sewer or sep-
tie tank by powerful, sell-conlained
pump operaled by normal walar
prassure. Mo diuglnF up floors. Clog
resistant, easily installed. Make L T1INIE.
basemenl Inlo game foom, i
apartmant with private bath.
Write for frea literature.
SAMDERS, Dept. J—25 , Box 92102, Houston, Tx 77206
110 VOLT A.C. GENERATORS
B0 cycles, 3000 walts, Wt 27 pounds, S¥x10"
Fanbelt drivan from car or pickup. Operates T.V.
All power tools, Over 13,000 in service, This is
our 27th year, Guaranteed 6 months. $115.50
Pastpaid while iugﬂly lasts, Our X1200-watt !!l‘h
erator needs no battery., Special price—%105.00
Postpaid,

Virden Perma-Bilt, PO, Bex T160 PM,
2821 Mays, Amarillo, Texas 78108

YOU NEED TO KNOW:
THIS IS YOUR CHANCE . . . DON'T WASTE IT.

NOW! Collect up to 583501 worth of Gov=
ernment Benefits owed you. Special Report
of unknown facts—only $3.00.

= Flus -
FREE! Cnm%:lt report of tax tips for In-
vestors and Entrepreneurs, Save thousands!

G. 5. Connections
1111 W, 20th 5t, 4, Jacksonville, Fla, 32208,

“MAKE $25 T0 $100 PER HOUR"

o IRATHE A T T et modal i Bas

furig ba BADGL-A-RMIT, Lil, Baw GU8,

Maliwie | Beaigrk Frasidesi Bepl -0 0a. LeSalie, (llinsis 81300

PORTABLE ELECTRIC POWER

1020 E. Irvina, Dupl. ML, Tustin, Calil, 82680

BUILD THIS SOLID OAK SCHOOL
0 reo

COMT. 1.5,

cLock For onLy 34°

Everything you need to build this
zu;rl:uli" x & clock i; included
except finish, glue, and battery.
ll'oos is pu:ﬂinn cut.  Major
pieces pre-assembled. Battery
powered pendulum  movement,
glass, dial, hands, hardware and
instructions included. MONEY
BACK GUARANTEE. Send check or
maney order (no C.0.0.) to

Thomas Qlock Tompany
Box-36, Roselle, L, B0M72
Il Res. Incl. 5% Tax.

OLD FASHION
BRANDING IRON
YOUR CHOICE UP TD

FIVE 3/ COPPER s Toe

LETTERS OR NUMBERS ‘laodling
ADDITIONAL LETTERS OR PUNCTUATIONS|
$1.50 EACH

I. MILLER ENTERPRISES
BOX 772-M

$5.00

GREAT GIFT MANCHESTER MO. 63011

For New Year's Celebrations & Special Events
CARBIDE CANNONS

F 1

MAMMOTH = CAN-
NON SHOOTS WITH
TERAIFIC BOOM HEARD
FOR BLOCKS! Rugged, heawy
cuty Cast #on. Lasts a Nfetime.
Marry i use for B0 years B finng
as good a8 rew, Hindsome den, mantle of fec fo6M JBLOIaIGR
when nol in use. Hundreds of shots for faw cents. LUees
cartvde, Aulhentic design. Mpthunad e mschaniem bor saay

Brilliant
Fiash

lpading B finng. Modern Woeld War |l carmnors have haawy-duty
rubbhar irecior whsels. Four models. The begger the camnon
Tha loudes the noiss. Pramp! money back guaraniss. ORDER
MNOW - lviied supply. Send check o money onder. Your
order shipped sams day received. Mot sold in Mechagan

1977 7 CATALOG

s

Hurnddreds of Knives,
Swords, Guns, Replicas,

Books and Much More.
) % Sond §1.00 1o
[ EXECUTEK
/ 777 §. Ceniral Exp.
A Richardson, Tu. 75080

o -

_

INSTANT GREEN THUMB

Like o potient feacker, PM's Complete Garden
Guide fake: @ man down o progrommed pofh fo
the cerfalinty of wirfucto, championship gaorden-

ing.

?irsl the aditors of Popular Mechanics assem-
bled every bit of data a man needs 1o know 1o
make his lawn, garden or house plant display the
envy of his neighborhood , .=, THIS YEAR!

an they condensed and programmed these es-
sentials and added twenty fact-packed charts and
tables along with scores of shnwahnwldrmmns.

Then they printed this vital material on heavy,
plastic coated stock (5o it would be washableh and
spiral bound and hole punched it so It could lay

at on a table, set up as an easel on his potling
bench or hang on a wall.

Never before has so much materlal been pre-
gonted in such purely distilled form. Instantly us-
able. Much more than i,-ﬁu'll find in gardening
books selling for three imes the price!

Send $4.95 & 50¢ Postage to
Popular Mechanics, Gardening Guide,
px 1014, Radio City, N.Y. 10019

FOPULAR MECHANICS
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ELECTROPLATING EQUIP.

Portahle Platers, Supplies & “Know-How"

Bulld your swn tanks fer Mickel, Chroms, ele. Esgy-
to-iastall PVC liners. Reetifer composents—all sizes.
Behematie parts lists. Termulas, aperating imstrudiong
for all plaling. Guaranteed to save 25%,-75%. Some
good wead wnits for sale,

Send for FREE delalls,

PLATERS SERVICE CO.
2880-PM Supply Ave., Uity ot Commarce, UA 50040

MAGNETIC CASTER-CAMBER GAUGE

. Professional Model, Accuracy to 44
 Degree One-level—No Moving Parts,
Complete Instructions=—5 Year Guar-

| antes
tic Model $34.95
& Spring Clamp Model $17.08
1 F'pd Cash with crder,

Money Back Guaronfes

Tric-Kee Tool Co;

BILT M.OW. & Ave. Fi. Leuvderdaie, Fis. 33311

4 miike metal pin back
s fow up bo 752 mach, o
L

Lid, Bex 'IH

ping in BADHGE AW
§ o B M0

WMakmie | Horfar b  Prevuient Bl o 1 5 Lafats, 11

ORIGINAL
WW.II
HELMET

MOT A AEPLICA DAIARAKTER
CULLECTDHBI 32 PG.CO LDH CATALOGS1.00
WW, 1 Medals Clvil War Hats, Flags ebc. 100's ol fems

‘«‘“"'“l UNIQUE IMPORTS, INC. Dapt. Ph.l-z

& mEen l-"u«vllqt.nlnaluur\un Mi& 22

FGHTEILE STEAM CLEANER
Wteam in B0 ssconds
CLEAM:

Engines, Air Filters, Lown mowars.
3 year guarantes an fire box, calls.
Utes liquid woop, propane fired.
Waight 120 lbs. Auvxiliary pump re-
guired on low walér predurs.

WEDCO MFG. INC., Dept. M-T

Scoll Lane-liox D, Jacksen, Wyo. §3001

Digital Auto Clock
Build-It-Yourself Kit.

ek

TECHNOLOGY KIT
autimgbile clock

FAIRCHILD

A brand new solidstate Technology Kit |

S
from FEAIRCHILD
j s

TESTERS

| I * no meter seales lo puzzle over

All the parts and instructions you nesd to |
build a 5-function digital clock for you- car. |

Check these outstanding features:

« Shows hour and minutes [seconds, month
and day on command) with guartz-
grystal accuracy.

* High LED drive current for easy viewiig —
evan in bright sunlight; phototransistor
provides nighttime dimming.

* 2m A quiescent current for min battery drain,

» Compact — mounts within 3-inch.dia, circle,

* Kit includes all circuit boards, components
and complete instructions for assembly,

* Only three connections to vehicle required.

AVAILABLE NOW — $40.00 COMPLETE
onoen AAINCIROINUA
ORDER
PO. BOX 2208X -CULVER CITY, CA 90230

Also available over-the<counter ar
ANCRONA ELECTRONIC STORES

® Culver City, CA — 11080 Jefferson Hivd,
®m Santa Ana, CA — 1300 E. Edinger Ave.
B Tucson, AZ =4518 E. Broadway ® Portland,
OR = 1125 N.E. B2nd Ave. m Atlanta, CA -
3330 Piedmont Ad., N.E, m Vancouver, B.C.—
Conti Electronics, 5656 Fraser 51,

PLANS AND IMSTRUCTIONS FOR
Go Kart |,
Mini Bike
Mini Car .........
Pedal Boat
12% Sall Boat
Snowmobile Slalgh

Minl Jep . oiciianaianis . 53.00
o Minl Yehleles 1"ais
Dopt. oL
Chasy, N, ¥, 18031

LECTRIC CAR

‘L‘:E;.’:."EEJ&'.T*
- por(s ov completn bts.

$1.00 to:
M INC. PO, Box 12 Tempie City, Calif, 1780

LEARN

CUsTOM
BUILDING
PICKUP

COVERS

AND CAMPERS,
Earn $20-30 hr, while
training at hemeo-spare
time. Make repairs, sell and install accesseries on
all types of campers, I'll show you how, with
photas, drawings, pre cut patterns and a cemplote
cover Kit you can't go wrong, I'll guarantee it, Ne
big invastment to stari,

CUSTOM BUILT CAMPER SCHOOL

Dept, 116 P.M,

Route 7, Box 435

Martinsville, Va. 24112

Please send free Information on how to custom
bulld campars.

Hame S
Address Lita b t ———
City . State____Tlp____

ROTO STHIPPEB

Powers Paint l]ﬂ
FASTER, CLEANER
EASIER, than any

other way!

« FURNITURE

« WROUGHT-IRON,
MASOMAY

« AUTOS AND BOATS

T = HUNDREDS

F;

Mower by oxganslve, painl ramavers sgain

Cauglic chemical femowers arg danpemus %* CRILL
o skis and epes and highdy flammable .

Works on @ patenied niw pringiple be d9 p—
the job cheaper, saler &~ last & litetime =
Made @l galid sterl, not cheag plasiic! =
Higk-speed “"whipglhg action'’' makes .“H:E:-.:n"l:'l
aied, rugd. scale wanish as if by magic!
ik g Earben sloal liny

BOATS. HOURE BIDING, Soes all
\ big pebs in @ Prastian of fhe fime
h STOPS AUST BEAD, sbrips rusted
|,_ apoks dewn la the dare melal Tasl!
Cleans makonry @ad gwimming
pools ellortlesly
LIFETIME WARRANTY

SAFE TO FINE
FURNITURE woen
uged u§ dene sbed
Ledves a satin
smaoth lisigh,
feady for paial o
Stain. We za3ding
raaded (wan | ralde
wad graln 8%
ligueds da)

FULL INSTRUCTIONS SNCLUDED
—— — AUEH ORDI N COUPOH e —— 4
I ROTO STRIPPER (Dept, 203A) |
47 Rivarside Ave Prease rush . ROTO STRIPFERS
| Weslport, CT 0BBB0 & $12.95 each. Iwo lor 523,98,
Sorry, Bo CODS Add. §1 00 hanfling
Toe each ROTO STRIPPER

l lenclose § - I
| Charge [ ) BankAmaricard [ ) Masier Change
UTEERETIES]] I
| Etrd [ Explratian Dl . i
I Minimgm 17 ggils meeded 1
Hama e
|Mﬂrw J— [
IEI'I'r il i
| state |
(A aoplicablosmbostax, _ __ __ __ __ _ | |

| I non-fechnical handyman

S i — | — e — T ———— —— f———

3 1 1 3 1 1 |
ow electrical testing is easier 1
i
N
i

NEW METERLESS

M Big red LEDs light up to
show results of your test
= laster, easier to use than any m:l:r

# no complicated switches
# no delicate meter lo braak
# jusl right lor the

& hundreds of uses In home,
RV, car, boat, cycle, efc.

SEA, ROAD &
HOME TESTER™
— only 22.95

Al you nesd 1o check allernafors
batieries, switches, sockats,
fuses, relays, coils, heaters,
I maotors, power lines, even bace
shecironic crpais. Tests AC.and
DC woltages (6. 12, 110, Z2v.
I nominal], checks Coatinully of
wiring, delermines Polarity, even
fimds “hot~ side of AC lime. Tough
plastic case Rouses 5 LEDSs,
ewy-prood solid-state inegrated
gircultry & S batt. {not suppliad).
Drder now [#dd 51 for ahpg)

EVERYMAN'S CIRCUIT TESTER™
— only 11.95 (kit-8.95)

Single LED shows Veltage Presence (dv 1o
E00v, AC or DB), Polarily, and blow-proof
Continuity fest. Reguires @ batl. Buy
assembled of in kit form {add §1 for shpg).

Send Check or MO (no I:I:Is:gi Mich
residents add 4% @a MG & Charge
Cards accepied, send afl numbers and
axpiration date.

E/B/A MARKETING, Dept8
Box 727, 1. Joseph, Mich 49085
1 1 71 1 1 § |

BEA NOAG &
1eCasE TEETEA

Stop spending money needlessly for new
Spark plugs. Here's the answer!
Satistaction guaranteed or money blct

ot

TURBO-BLAST

spark plug cleaner

CLEANS PLUGS IN SECONDS!

Sludge and built-up carbon deposiis can
cosl you plenly in plug replacement.

Instead, get whistle-clean plugs in just 30
soconds, Here's all you do: cannact unlt fo
any household outiet, Inserl plug, press but-
tan, remove plug. Re-gap.

Satisty yoursall that clean plugs will glve
you longes usaful spark plug lite, battar par-

lormance, more mileage. | MONEY BACK
GUARANTEE!
You must ba
sallslled or
ralurn wihin
30 days for
100% relund,

Depl. 390

RD Industries
2400 Vauxhall Rd. L,

Unien, N.J. 07083

Hame

Ploasa send
My chack ar monay
ander I8 anclosed,

Addrens

95 Siate

City
Zip
@lus §1.58 ahipping and hasdiing par uniy

' M. regidents add B% sales ax

'd'E RY UNIT FACTORY INSPECTED.
_--___

HOVEMBER 1876 208




You can
profit from

the growing

demand for
on-location
cleaning.

I'm looking for
good income from— r

A fast-growing safvice
m—mmllmmm;?m‘
pets, upholsteny and walls in hormds
mnd cornmarcial buildl

nes [

Riepeal busingss from satisfied cus-
TS

Wiork iy oawn howrs—part time or
Tl tirme

Keep all | eam bocause | will twn
my equipment, (No payments of
fews. dues or royalties)

Easy 1o use ligntwuiwl. profes-
sional equipment. (Mo spacial
gkills, educalioh or experience
naddied)

Work out of my own home |:]

Free continued guidance to help
me every step of the way

A surprisingdy small vestmient D

. "Let me send you our free booklet that gives
all the facts”

Bchrades, Prosicent
Paad about thi big demand
far on-location cleaning,
why Yon Schrader

+#

-
= [Eranc von

age
Dt

wou
Exir

L

Ahumr oo ity Hhmy
e to operaie, Lesm how
Eher men nave become (-
nancially  independant,
hew Von Schrader helps
oy
al Special Aecorded
Message included with
booklal, Listen &8

won Schrader Talks to you
parsonally about your

Levacer Dorseoon

I.'l F"

't

Associate.
mﬁ:ﬂlﬁﬁdmﬂaﬂﬁm.mmq
] whizn & fine opponunity couldn't
b more welcomel

The way 10 ivdapendance
Hawe & profitabie business of your own.
Irstead of working all your life for some-
one alse and staying ted down, you can
control your income, Make it grow bigger
mnwmuh.mmmnmw
can shart without leaving your present job!
Exceilant incoams :
Thesedays, homes, businesses and publlc
places everywhens e wall-io-wall car-
peting, And walls and ceilings. All can b
cleaned or-ocation beautihully and prof-
itably with Vion Schrader Detergers

It's truel Unlimited opportunity is wialt-
vy for w0l 83 & Vion Schrader .
How much you éam depends almast én-
F‘ﬁrﬂ\l@m!hﬂnmmaﬂmmm

it

licenseas,
Thery

lesseas
wish, with their own Delésgens).

W back you 100% "
W hhlp you reach your full potantial. We

W

are the firest of

41 yasrs ol helping people sarm good monay

Mail complete |
o sblseesmeany will il b hothess mae.

BT

If you can v~ check at least
4 of these benelils

—you owe it to yourself to get
all the facts about this money
making opportunity.

show you how o get customens and pro-
vigde advertising materials and literature
with ssch Deterger. Our counsel IS yours
at no cost—now, [aber, always.
Remarkably small investmiesnt ]
Start your cn-location cleaning senvice
for much less than you imagined. Our
complets, free shorws you how
wou can take advantage of an opponunity
you CanT dupticate o ke
Anyona can gel prolessional
wilh proven, high-guality
Detergars. Simple in design, b i A5y
o cparale, give quick results. De-
ar incl all necessary RoCESSOn s
& supply of cleaning materials. Mary
Assoclates start with one Deterger and
then, as business grows, get all thiea.
Succass speaks for itselfl ) .
11 oo wer by Pl our Associales, you'd
i 1 tham toll of

rasults

that important first step right now. Mail
th coupon Tody. You've nothing to lose
and ensarything bo gain,

10117 Placs, HulnT. Wisconsin 53403

steg ol the way.

Sareed

City.

Sate

T -

Eudting il 1l;|ﬂhﬂ'ﬂ| Wity gnal pepply

MANE TIFFANY-TYPE LAMPS

Erpey s wbnad!
e

T TT———————
1@ #::rm-l.lT Inclydms potfesn =

o molded FORM, ocoweate PAFER FATTERNS,
HETRUCTHONS. Sand 307 for brochut s showing

o art glows, glow

H.L. WORDEN-GRANGER, WA
TR

o
D
|

i

FREE! POWERFUL

Fantastic New Discoveries in the sclence of
bodybuilding. Add inches of powerful mus-

l teed! Send for free brochure!

l Universal Bodybuliding Box 485 Dept. M '
Dearborn, Michigan 48121
[ [T |

Il WOLF KNIFE with back lock
9% OVERALL LENGTH $3.95 ea.

- - |
r

This beautiful heavy duty FOLDING HUNT-
1

ING KNIFE i3 hand crafted with a hollow
ground rust proof mirror polished blade. A
non-slip rosewood handle that fits the na*ur-
al curve of the hand for secure holding, Su-
perbly designed. RUGGED AND Fun_q_v1
GUARANTEED. 9% overall 5%" closed.
MODEL MNo. K-26-W. ONLY %3.95 PLUS
30¢ HAMDLING, Money back in 5 days if
not completely satisfied. BLACK BELT
CASE also available for §$1.00.

WESTBURY SALES CO., 259 Post Avenue,

Box 4734, Westbury, N.Y. 11590
Dept A-11-PM ||

MEW! FOWERFUL Al RADID STRAFS ON TOUR WREST
wol  PUALE DN YOUR FRVORITE STNTRON womeet
ere! Complele with beailt im anfeana, lpe 7

v and Bathery. ldeal far schael. gelsaent ar just
‘s, Send omly 51255 Cash, k., M D) iad
we il 1t pastage prepied. of SERD OMLY 5200 a=d
you pay e posiman 31995 m delvery.  AUSH TOUR
QRDER TODAY:

14407, DEPT; PM-11, OMAKA, NEBR. 68114

DEPT. PAGK, (011 PLEASANT YALLEY PQAD
SWITT HOME, GRE. 9734

SAVE ELECTRIC POWER!

Save up 1o B0% electrical power with this unigue,

inexpensive, portable, permanent and egal method

applicable for shops, homes, factariés, businesses,

farms, sites, 100% Refund Guaranteed if not

scientifically sound of If it employs Eimmicks.
Intarmation 51.00

CONSUMERTRONICS CO.
P.0. Box 5428 Alamogorde, M.M. BEI10

IMPORTER-TO-YOU PRICES!

Buy Direct From Importer, Over
30 models—popular colors,
sizes, switches, features! Famous
makes for students, teachers,
professicnals. Save! No middie-
man profit. 5 day home trial,
Easy terms. Trade-ins Welcomed.
Satisfaction assured. Write To-

SAVE
ON...

STANDARD AND ELECTRONIC

5 DAY HOME TRIAL- EASY TERMS

F-----------
Aecordion Corp.

5535 Beimont Avenue, Chicago, 111, 60641
Zund FREE CATALOGS and Special Prices
Niga send information on

[] Hohner ‘button’ Accordions

| Cordovex

Buttan-Type

MOW—Fopular
HOMMER ACCORDIONS at
DISCOUNT PRICES! Check
Coupan,

Color catalogs and
“Direct” Price List
of Amarica — Dept. R116

|
]
|

[0 Accordion Amps

CORDOVOX

Combines Organ with Accardi-

Iulrm
C

on. Buy from A.C.A. and Save
Big Money. Chech Coupon,

210

POPULAR MECHAMICS

ity ' State
[0 Check if you have a Trade-in!
=T . 0 7 1 1 1 )

LEARMN
TO BE A

DENTAL MECHANIC

SECURITY AND PRESTIGE
Lewrn i home, im ysor spare lims, te make Crowss
Flales, Hridpework, ebe, Denial Mechansen are ¢mplayed
By Dentists, e bara n pour eww shop,

full or spars lime. FU

AND MATERIALS

Auilben, Essy Terms. Wrile for FREE 1B
money-making prefessian that's ot afected by autnmal e,

THE McCARRIE SCHOOLS, INC. 215-L08-9153
}37 M. i2th St. Dept. J.76, Phila., Pa 10103

Be A Specialist
Repair Air Compressors

Mew Manual Gets You
Started. Well Illustrated.
Parts Directory.
£1.95 Postpaid

Nir-Power, et

-
-
-
L

1

P.O. B&
Hickasy, W0
FLTTR




MEASURES INGLINES

DOWN T0 Y46"AT 25 FEET!

Split Image Transit
The most revolutionary
level & incline magasure
ever made! |deal for
contour plowing, car-
pentry, brick & cement
work, surveying, etc.
Qulck, easy, sccurate!
Just $12.95 plus §1.50
shpg. Leatherstie Case,
£385,

-
mmay!ﬁxrﬁuar:nu !
J.W. Holst, Inc.
Dept. PM-116
1864 E. U.5. 23
East Tawas, Mich. 48730

DUNE-BUG

Complete plans & Specs
an how to bulld ar

buy - disc. prices om
parts, kits, ennines,

& raw material,

Send £2 for DUNE-BUG pkg. ta:
K L P Mig.

330 5. lrwindale, Arusa P-11
Calif. 81702, Ph (213) 334-0334

- = BB
_ e BEAUTIFUL
ALL §izps MOBILE HOME

SAVE 50%
Complete easy to follow plans & do-it-vourself
material Kit. Mo welding, Min. of toals, Send $2.50
for catalogue (Refundable)

PARTS FOR ALL MOFILE HOMES & CAMPERS,

Write Dekco Dept PM4. Menahga Minn 56464

MOTOR OIL TESTER

DO YOU REALLY KNOW WHEN
TO CHANGE YOUR OIL?Y

MEW 24 TEST $ BB *55%¢ Postage R Manding
SAMPLER KIT Calitormy Resideniy sl 5% Tax

ML RESEARCH ASSOLCIATES
ATLANTIC RICHFIELD PLAFA BOEE P10, L A, Tl B8H
=

B, W= 7w
NOW! GET‘% A

4 REAL OLD @.}}
BUFFALO
NICKELS-Only1

Only 1 brings you 4 ald
Buffala nickels issued before
193B. (One set to a customer.)
These scarce coins offered 1o get .
your name for aur mailing list. You will
alzo receive the most wonderful eatalog of U.5.
and foreign coins and paper money In America.
Send 51, name, address, zip to: Littleton Coin Ca.,,
Dept. %8, Littleton, New Hampshire 03561

COLLEGE DEGREES BY MAIL

Revolutionary new pregrams of traditional, well-
known universities let you earn valid, fully-
accredited Bachelors, Masters, Ph.Ds . . . the
eaty way, at low cost, and without attending any
classes! Free revealing details.

Career Counseling, 52" .une

e —
T VENEERIN
| P33 davaloe

I B0 varisties world's rarest vensars,
Joined versers, checkerboand

—— ——

' ture, t;irltd wxotic wen ”":f‘rrl-p e
| this Fom Tearm Taet: R e e tatuioy ol
| MORGAN VENEERS, Dept. PO1KIE

915 E. Ky. Street, Louisville, Ky. 40204

Boost fireplace

output up to 10X

Glass Door ThermoGRATE® Unit
‘Enough to heat a house’
New! Dynamic break-

through delivers up
to 100,000 BTU/hour
wiglass door beauty.
Total draft control,
Converts fireplace
lo circulating heater.
Stops night heat loss.
Performance & quality guarantee.
Open Fireplace ThermoGRATE* Unit
| The proven original. Now 28 sizes to assure
accurate fit. Heavy duty welded
steel construction. Simply slide
in, replacing old grate. Up to
| 40,000 BTU/hr with opt. blower.

Thermograte Enterprises, Inc.
Dept.M 51 lona Lane St. Paul, MN 55117

CLR MMM
ThermoGRATE |

BUILD o%% POWER TOOLS

OWN
TS AT LOW FACTORY

METAL PARTS KI

DISCOUNT PRICES FOR:
PLAMS ¢ 00 gy
F
:Iul e DESUCTHLE

-
SSPINDLE SHAPER

I TEAR OUT AND MATL TODAY!

o T e R O F e R R ey o T
I Addrims o ____ oo ___ P —
r O i e Btade _.__._. R T s

= 12-1M, BAND SaW
.
by
KITS FROM

- BAMD SAW
324.9% TO $97.99

. BELT SANDER
Bl = 101N, TILT/ARBOR SAW
phobos show fow. Mo -

B. O ESS-LATHE
“»1a 0

f 1AM i s, B-YelF
lans [oostpadl or S0~ fer Catas
FR-11, §1. Charies, Mo, LeELTY

i I-rI “II
Suaranies. Send 43,56 for p
log, GILLOM MFO. &0. Beal

CLOCK BUILDER'S H

Our 315t year! Fantastic SURPLUS GUIDE with 100's
of illustrations & 1000°s of bargains in hydraulics,
electrical, marine, aulo, hardware Items — and
more, A must for hobbyists, sportsmen machinists,
Inventars, elc, Send 5-.‘2 fo cover posfage & hand.
II‘nE. Fiur extra quick delivery send $1. Must in-
clude rip.

AIRBORNE SALES CO. oept, pu7s

8501 Steller Or., P.0, Box 2727, Culver City, Ca. 90230

Name ___
Address ___

\ City

State Zip

MAKE 10 AN HOUR

SHARPENING SAWS & TOOLS
PART-TIME OR FULL-TIME

No experience needed.
Operate in Your basement
or garage
95% clear prafit; no inventory.
Start for as Little as §150,
We finance you
Every business & household
nEeds your service,
Complete instructions &
A selling aids.
“In 3 months, parl time, absut 3 hours a day
I'm netting 100 a week." Lincoln B. Stahl
Send lor FREE boohlet, no abligation.
THE?B“ 105 Treyca Bidg., N. Tonawsnda, NY 14120

[ﬂ.l.hlil-hld. 1946 Pl.l_nr-t: 716/ 553-65\2_5
EADQUARTERS - USA

Largest selection of kits, movements, hardware

New: 1976 Bicentennial
Grandtather Clock Kit

Inspired by originel American
design ol Henj Chandlee ca 1776,
A clock vour granddhildren will
b prowd of — built by vou of the
linent  materials. . Described  in
100 page clock catalog

CGirandfa

AMAZI

Dan't order
calalog. A fas

ments, 150 di

ice and the ex
Send 50¢ (or

school, bracket and novelty clock kits!

vou the most value

100 PAGE CLOCK BOOK

Y
see the most in-depth elock builders

clock kits, 30 clock plans, 114 move-
ware, hands, hardwood moldings &

trim. The hard to find and the un-
usual are included for both the nowv-

CRAFT PRODUCTS COMPANY
Depi. 1, Elmhurst, Hlinsis 60126
_ﬂ--_-""w”’_--——

ther, grandmother, wall, shelf,

Choose irom 35 dilferent clock kils leaiuring ihe finest
cabinel work of solid American hardwaods plus the
highest grade movements and hardware. Buy plans for
ax little as 8¢ or complete wood kits plus vour choice
ol movemrnts, dials and hardware. There are clocks fo
fit all budgets yet our insisiance on top guality gives

NGLY COMPLETE"

r clock kit until you

cinating display of 35

als, plus brass hard-

perienced horologist

Craft Clock Catalog
OVER 15 YEARS EXPERIENCE

NOVEMBER 1876 21



Unadorned
power tools
...they do the
same job as tools ¥ 7% ~
costing up to S times as much, »J

-. dnma of thesa .-.ll low prices
at our Royersford faglory showrcom st 4th and
Spring Sts, (9 to 4:30 weekdays, 8 to 12 Sat.).

wie shipped the chrome fo save you mongy . . . but
e did mot siip anything on ce. Actuaily,
et skipped more than just chrome we cul oul
every costly fiill that wasn't absolutely needed.

Dur tools are nol exactly flashy, We
are the first to admit it. But I'n artl-

Brand m. slectric mator
hnloﬂu full 1 h.sa 17 Ibs. (Purchased
gratel t

ycles covering test results on AMT tools, . $34.85). h any

writlen h;cll‘ndln; publications such as AMT ma Int IIII"!]- '2550
I i i.d- I“::"d oot “’“’m""f' h;u:: 8% it arbo 043~

ped Over over again, In & s pijt srbor saw . . . O
!ﬂ‘mir jow prices, our toals are full "“EI ““ cuts, rips, mibres, £uts, com-
scale and offer full performance pound angles, dadoss, coves, moldings. Completely
ﬁmluan. assembled with ground cast [ron table,
ERE'S WOW WE DO IT,.. First, we don't claim our ahuhlurd, splitter, mitre gauge.
Less blsde, motor, Rip fence for

tools should sell for flve: times the ﬁ:l'r.-! Just that
pur tocls do the same job , . . with shmE AccU-
racy, cass and speed " and will last at least as
AMT fools cost less to make and are sald
direct. They are bona flde quality power tools used
by serlous amateurs and professionals alike and if
sold in retall stores would be much higher in price.
usé no magic, let's be specifice
IMPLICITY , . . AMT tools are- soundly enginearsd
to eliminate every frill and gimmick—ta minimize
material and production cosls. Machined parts are
used only where they're needed. Unzdorned cast
iron and aluminum save you 3 forfune.

PIRECT-FROM-FACTORY SAVINGS ... You save a
bundle, yet we offer a double guar nte oy

easiar work alignment. 34.50 add'l,
Ball bearing model. $3.50 add’l.
Takes b hp. mator of larges,
standard blades, sttachmaents,

WL 272 ibs., F.o.b. fachory.

] plywosd, comvert
your §34.70 saw info & floor modsl with
s huge 277 1 24° top. Takes cabinat rip
fence, $6.50 add'l.

BELT SANDER

antee
a ar-old company with millions of satisfied cus- A precision unit. |t changss
lu:m.,?':rﬂ hwﬂ: of orders pour in daily. . from horizontal tovertical in
LARGE WOLUME . . .Our own foundry and 'large mass seconds.  Heawy,™ sander includes 47 x 36 sanding
plus large buying power all  belt. Uses ‘% h.p. or larger motor. W-pulley drive

production facilities
wofll to kesp costs down.
STANDARD rf.tn. " _Dur designs use standard hard-

oz i ware items wherever possible. By aviod-
0@

and multi-purposs drive :;H'Idll.

Disc sander accessory. 312.50

add’l. Mitre gaugs, $2.95 addl.

g custem-made ?.Il'l'l we pass on tre- 18 Ibsl, fo.b. fm.saam
o

£ " savings yoru.

It are looking for power Lools o
that perform like units costing many Yy WOooD I..IHE . - . 6 swing. Sama pre-
{imes our low prices, order today and :ou'll be one : cision mnd speed as ;ldﬂ
ﬂ;: closer 1o many hours of woodworking satisfac- l;_:::- ﬂ:’:’t.ﬁ"ﬂ, By with tubslsr  steel .
| : two-spesd pullep, fits
E‘E m"g ary - motor. Sst of _3‘ L
high turming chis-

JOINTER-PLANER .. 4.5 % o
]

opund adjustable tables. For planain ...}:ﬁn?t *Sevels,

round adjustable ot Fudjusiabie 6° 10 50°. Steel

sls, $6.95 add’l. [
face plats, §2.50 add"1, 15 ibs., 1.0.b. factory l“aﬂﬂ

l' Hnnn u‘lni i 1:;“ swings Injlu:trhl
$75 wnits. Tubular stesl hed Fails, N aatine wil

stock, 3-speed pulley. Use any motor. 3 high speed
turning chissls, 3$8.95

add'l. 4~ face plate,
$2.50 add'l, 30 ks,
f.o.b, factory. 344‘“

DELUXE BALL BEARING 4’ WOOD LATHE....

12" swing, similar to 4’ model with heavy duty, deuble
shislded, lubricated-fur-life ball bearings. 3 high

Knives, dusl guards, Use any mo-
tar. Precision ball bearing ug- &
trial model, $10.00 add’l. Wt. 19
Ibs., f.o.b. factory.

SRR N 4
5| TWO GUARANTEES |

10-DAY MOMEY BACK GUARANTEE =
Try any af these power toold &nd com-
pare it with any samibar maching Bt any

00

price. If not satisfeed. returm it far i
prompt, mo questions. asked rilund. We hlr%[ chizals, $6.95 wdd’). 47 face plate, SE 'l'n
pay the refurn shipping charges, $2.50 add’l. 30 Ibs., fo.b. faclory. 4

10¥R, FULL SERVICE GUARANTEE

Ary part or parts of these AMT powsr Makes beads, coves,

WOOD SHAPER K

Eaoly (encept ol e e mapers: maldings,  tongue:
L an ooe o s B

fm v any reason within :-rl n;.:.:‘ and-groove hi,;:"l .'Tn' M:“r:?f.ﬂr:-ﬂtf: “DIHNB'P.H:G"
after purchpse date will be repaired o aled grease earings.
pced by the e e Less wood, Takes K4 h.0- Bl O pold
AMERICAN MACHINE & TOOL CO. = = I:Jn assembly, $3.95 add'l. 9 Ibs.,
ath & Speing St, Royerford, Pa. 19468 - t.o.b. factory ;2555

BUY DIRECT
L USE THIS HANDY
ORDER COUPON

: MO LR TG EU TR LU LU LT THRR LT NOW

AMERICAN MACHINE & TOOL CO., Dept. W'Hi.muiﬂﬂlf PFa. 19458
Pleass send me the units checked. Payment in full enclosed 3 orf
$5 deposit each itern enclosed, batance C.0.0. | must be fully satisfied or will return
unit within 10 days for full refund. Mo guestions asked,

[0 & Power Saw at $34.70 G.E. Maotor IEL $29.90 (with other item)
Stendard Rip Fence ot 54.50 $34.85 (purchased separately)
ui;ly Cabinet Rip Fence at $6.50 [] Weod Shaper Kit at $25.93

.0 Ball Baearing Spindla &t §9.50 13 Opt, Hold Down Assembly at $3.05

[0 Belt Sander al $33.00 Swing %' Lathe &t $19.80
Disc Sandar Attachment at $12.50 12" Swing 4° Lathe at £44.10
Mitrs Gauge for Sander al 3295 Deluxe Ball Bearing 4' Lathe at $54.10

[ Jointar Planer at $43.80 Face Plate $2. } any Lathe

[0 Ball Bearing Spindie at §10.00 Turning Chissls $6.95 [ above

HAME
ADDRESS =

#

i

T

STATE_____ZIP E
mumnmmummunnmmmlIulllllmnlnmulllllmmlu-mmm-mlﬁ

CITY
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- ar st and maedh devioes, Rendreds
more—ALL MEW FLUS INFO UNITED PARTS IIIH‘IC‘-

AMAZING ELECTRONIC
“~a~ PRODUCTS .4~

por pewsrsd, Burmind,  euthisg. pifle, pisiel;
:ﬂhﬂﬂﬂ in dark—iaiy dir i mik
barge—jlant Tesla—Btunwasd =Ty dasr i e —e e Py
duging. survelllancs, datertiam,
ultrmsanie, e, re,

e
eledtrilying, chemical,

CATALOS |NFORMATION unlimited

mox 838 LOND JEFFERY 6T, S AMAERST. M. H. 03031

CASOLINE!

VELOME AMES
503 STOWT Dees PM
EAL FAIVE
“UR FOUMDRYETTE' BLAST FURNACE
- SIMCE 1038
Hobbyists, Schools, Inventars, elc.
Make your own castings of Ay
fnetal from cast iron, down o lead
ey and zinc. Avallable in sizes from
wa 1v: to 285 Ihs, RED BRASS.
& Complete units furnisned with all
o sizes. Send 25¢ for cirtular.
KAMSAS CITY SPECIALTIES CO., IMC.
Gept. P11, P.O. Bex 183, Middistan
Wiscanain 53863

Self-Sufficiency Catalog

300 pages of down-to-earth General Merchandise!
3000 (tems, all mew! Coffes Mills, Fruit Presses,
Butter Malds, Kraut Cutters, Wood Stoves, Wash
Boards, Farm Bells, Buggies, Wagons, Oak Barrels,
Churns, Stoneware, Lamps, Hand Teels, Garden
Tools and Much, Much Mare! $3.00 (refundable).

Glen-Bel's Country Store
Rt. 5, Box 390-PW — Crossville, Tenn. IB555 °

PUMP DRAINS pools, cellars, laundry tubs
IRRIGATES — CIRCULATES — SPRAYS

Heavy duty Ball Bearing pump. All metal, rust-
proaf Type X8, siainteis Bhatt, Lize L HPF ar
£ . |srger 1 HP 1,200 GPH B0° high or 3,000
: PH 25 well. 5,200 GPH mar. 1367 in;
o L srr 1" out, Beit or direct drive. $17.95

TR Type P won't rust or clog. Bronze bear-
by ing. To 2,400 GPH, 17 in; W° ot §11.95
- prod cash with order Money Back Guarantes.

LABAWCO, BO Hwy 206, Belle Mead, N.1. nas02
DO YOU MEED 3 PHASE ELECTRICITY?

With the F.L.(, phase ensworier pesi can havs TR0/
10 vl A 3 phase current la operale any 1 il
mstof b yoir lnee workshep, gutage. on he farm o
minch, remie oil-well or waler pamps, gte. 1T less
cuslly o phase molors ipslesd of pingle pliase. P00
units wrniialle from 2 hp 1o 188 “hop. Thew phese
pomteriers are complviely ready 1o ase wilh bnstruct lens,
T e e oo i Tased Toed it 1o i
switch andl 5 wires from the faiesl bugd awitch 1o Do

metnr an yeuf machine, All eeinpancils are 1 L. Lised.
snbil direrily from fectory to ¥, iH1Ty THI-BIIR
F.L.GC. Imc. 1700 Wildweod, Jac Mi. 49202

St L
L L
Be u steam modsl engineer. & FaschAEling
oty for The mdh Whe ISk i wark Witk
mead s hands, AL ya
s

Eapre g

Pistuted, daseriplive colalogy 5_2 00

HARRY P_KALUFMAN po. 32 Confuck Statar
H.P.K. Models Youmers Haw Yor

e,

18e sabes TREd
Catalor of mmre Than T3 wwadem

fay plans. ey making mapplics and lileas) 30€.

- LOVE-BUILT TOTS & CRAFTS, 3517 Camby P

3.
WCmb, Jhos. ashil

0. Box TS, Depl PO-11.

Antisen, CAlltornia 34309 |

Privately recorids hoth sides of

from wnkr hime oF W, Al

pte subsmatioadly when nRnne I= |m @

tm any phone & caseefle mnit, N0 « Freo des
talls vin First Class Hail. § ddoy mamey back trial.

Order XOW, .
KOPIS ENTERprises Dapt PM
P.0. Bex 483, Addlsen. IL 60101



TRANSFORM YOUR VW
in1o A UNIQUE-PICK UP

® Cing weskend homa naesllation usieg hand soals
® poo poech ouiting, wiliing o s huncal changss
® iy inchude molded body pari & sl meeded kerdvase

Sawd £ 1 For infosmarion & solpr brochune
£5 Far sagrructions & fempiasel

DEPT.PM 312 EAST 17TH
pomus

KANSAS CITY, MD. B4108

LIP.ON HEAT FINS

scorative Black
2.95 set (shown)

right Finish
.95 sat
Add §1.00 shipping
per sel;

Mass. residents
add 5% tax

Each st turns a 24 length of
flue into a giant radiator that recovers
waste heat ctherwise lost up the chimney
The new fins are easy to install without tools
s heat-conductive fins expand to fit arcund all
zes of fumance, boller, or heater chimney pipes.
Jork in any position, even around bends and will
cover heat for the ke of the heating system,

\TENTED MANUFACTURING COMPANY
20 BEDFORD ROAD, LINCOLN, MA 01773

Men’'s Wide Shoes —

EE to EEEEEE = Sires 5-13

100 styles, top quality
popular prices, full

money-Dack warranty
Send lor FREE
CATALOG, ey
3 Mol malka
BHOES, INC. e
Depl. 28K, Hingham,. Mass, 62043

HANG GLIDE

with no need for hills ar sea shore
breezes , just flat land is needed.
Good penetration and a glide ratio
in the wvicinity of 20 to 1. For
more information send 51.00 to

/4 B AIRCEAFT DEVELOPMENT €O

1326 W Westlink Blvd.
Wichita, Kansas 67212
Attention department @

IIIR PISTOL $7.95 "

MPROVED MODEL. Built to last & Lifetime,

houiy boih pelleis snd deris. This fine, wall made 177
ul Gﬂm alr piatol s juir the tigka o Targal of
(i e Apourans. Me COT carnidgs 1o riplice, aither
bnce e o8 Nislene bargain, Osder sevaval, Dnl-u‘:'.l.l
el Hiliber, 1208 « 600 Daluss Polletn, 3280

30 Delune 077 wal. Stesl Duta, $200 | n0 60¢ pofage

AR FETOL, Depl. FE.0I, L m Cabt |
113 biuniingian Or, S0, Los Angeles, Calil, 90032

[P TT

“My Heald Super Tryke had & times the
power, greater top end speed, shorter turniag
radius, faster start, smoother ride than my
,anmn {major brand) plus Super Trykc's
about §195 cheaper.

John J. Pyles, Jr., Venice, LA

 Special Dfter — One free i B

Here's what one customer said about the rugged
trail fun-machine he made with a Kit by Heald.

=~ mm Choose from 17 bike and 10 tryke

A Kit from Heald will get you a
rugged work or play machine for
much less., Save assembly costs
when you build your machine (in
612 hours) with our easy 22"x34"
aisembly chart.

models, engines from 5 to 20 H.E. All
have Comet torque converters (no
shifting): air cushion tires and fuli
suspension (smooth ride); tubular
steel frames and engine skid pans
(shrug off rough going). Electric
start, lights for licensing and many
aecessories available.

Write today for free brochure:

Heald Inc. Dept. PM-611

P.O. Box 1148, Benton Harbor, Ml 45022

a8 ¢y
BARTS Amsis Tomro
SILENT, MOWERFLL, ACIITHATE
Eborgany, Thrilliog spaort!
piwver, 300 H man sty
Ivweand, Spwesd ) s
%._ Popular 8 i §7 908 )
KT arts, sding, quiv
l;u;ui I;]I.:?i {840 NHE‘III.N
| 1
0 CHARAE! (ue 38

CLOCK COMPONENTS

Wegalar mnd leng Bhafi BRaiiery Miwe
miile, Hattery Pemdbaluan amwl Wekghi
Diriven  Wesimbnater Chime  Minewiee

lteEel [Vimls, Melal apald Paper 1
| Iirass Numibers, 1"lasiic '\lulrll-r

S Markers  amill Birikes anl i
"lwk  Hardwpio
1:|||||II:| |I'I.ll|

H!wrﬂl'l' tll'l'tlt!ltl:l: INE, Depl, A
1309 West Burbank Bivd., Bursank, Calil, 91704

ueliTY DS

ENDS WOOD SPLITTING DRUDGERY
New low cost COMPACT MODEL with trailer type wheels
and hitch coupler for farmers, camps, cattagers.,
10 ton ram, 2 cycles per min,, splits '
logs 25% x 18~ Also avall-
abla for 8" wheels for [l
trunk transpart. .
For detsils write
Figua Engineering, Inc., Depl. P, Box GOS Pigua, 0. 4515

x -
SWISS ARMY TYPE KNIFE

All purpos wonded krale. FRed
handle. Sturdy survival knifls
wiih 12 Sigendess Stewl
Blades. par
tge for high
ingy, camping,

1]
Fitiis
Tlf for 10 jmie

igislyeils o
Mol

PCES 7 \"z::.::f::;
L7 L "‘ # 3.95¢ea.
‘ i :‘ ﬁ:l:li?c
l 'I H:'lrll

Wsibury Sales P.0, Box 434, 171 Mapls Ave
Wiesthury, M. Y. 11550 Dapt. E-11-PM

- B

o - LA mad %1 ﬂmﬂm“ (1
; -uug%,@’r-a TR 4
s _

ME » f
SAE + 2000 FREE SN (L 1%" -
LARS WE h"ILI. !I'JLMI .'I.'E L.

g - -.-—-I-—---I--I-—il--l--l---l--l.--lll--l-

ﬂ WAREHOUSE
DISCOUNTS on
: NATIONALLY ADVERTISED

» C.B. RADIOS
+ MONITOR SCANNERS

IN FACTORY SEALED CARTONS

AUSINESS - RECREATION - PERSONAL
SATISFACTION GUARANTEED

FIRE
POLICE

WRITE FOR QUOTE

ELECTRONICS WAREHOUSE, INC.
8234 LITTLE RIVER TURNPIKE (DEPT. 4}
ALEXANDRIA, VA, 23712
OR PHONE: (703 258-1300

A AT 0L TAS LSTUN

i i i i A i i

- A A A i A A A A A i A i

I'IX LAWN MOWERS

FOR FUN & PROFIT! Fascimaling new
Handbook by F. Peterson gives you the
Enowladpe dkilled mechamics liam
OVER 125 ILLUSTRATIONS show how o
trouble shoo!  repair carburelors, en-
gines. balance and sharpen blades,
ete. Exploded denwimgs are exlin-
siyely used
\ IHSTRI.IMII.’IN! COVER reel, ratary
and ridér moaers, pravemtive
and routing maAtenance, how
1o identily brand names, whera
o obtain replacement parts. How to buy and oo
I lawn mower, Friends gladly pay 510 to £80 to
ix their lawn mowers, Try the HANDBOOK OF
AMN MNWER RFPAIR
tush only $7.95 plus 60¢ tandling on 10-day
nam DALk gudraaled

EMERSON BOOKS, INC. D pt. 4i5C
Reynolds Lane, Buchanan, New Yorm LUail




This can be the start of a
new and exciting hobby ...
Discover the fun ofleather-
craft with Tandy's new
mini-kit and start a
Craftool collection for i |
future leather projects. e

Kit includes: \

» Key Fob .

=« Bag Tag

« 2 Craftools

# | oz, bottle of
Omega Dye

= Pattern and instruc-
tion sheets

Discover Leathercraft

For Onlv $1.95!

.4(5.
» e “%*

(A %6.00
Retail
Value)

==\,

Name
Mail this coupon with a check
or money order for $1.95 plus Address
25¢ postage to 2808
Shamrock, Dept. KPM3, Fort  City
Worth, Texas 76107 ([Texas
residents add 10c sales tax). State

Zip

Mot redeemable for cash, Cannot be used in combination with other Tandy
offers. Only one coupon per purchase.

& PUT THAT )

BASEMENT WORKSHOP
TO WORK FOR YOU

Turn your workroom desd space into an
efficient working area with COLUMN
BEMNCH,

It REALLY works!

Free up your work bench by rélocating
visas or grinders. Also makes excallent
stand for radlal arm saws, router tables,
ammunition reloaders, most other
stationary tools

COLUMM BENCH IS TOUGH! made of
12 gauge steal (10 X 24), Complataly
adjustablal Can be attached at any healght
10 any Dasement support pipe (2% od 1o
4 1/8 od, round or square).

For upstairs workshops, COLUMMN
BEMNCH may be mounted on any salf-
installed 4 X 4,

Simply add a plywood top for efficlant
maunting of multiple tool set-ups,
Imgtall in minutes, No spacial 1ools

SATISFACTION GUAHANTEED

[ am?nclu:lnq $29.05 for my
COLUMM BENCH, FOB Detroit
Please send additional information,
ALLIANCE TOOL & MACHINE CO.,

17850 Mt. Elliott, Detroit, Mi. 48212
NAME

ADDRESS
CITY ST ZIP

e Y,

214 POPULAR MECHANICS

CORE-CRAFT CANOE
FACTORY DIRECT

Litetime guasanieed fberglass canoe, ANl hand manulact-

ured. Triple keel botlom saler lor families, Rolled gunwale
means dryer ride. Won-shid conloured seals. Five perma-
nent calors. Ho Tllﬂlnl Built hz':ilﬂlll 01g-

el and wrges! laciory-direcl Nberglass canoe
maneiaciurer, Own the quiel ome, and ask abowt

being & lactory representative in your ares.

LR L T N R R R R R R R ]

+ Write Core-Craft, CPM-10, Highway 2. Bemidjl, E
t Minneacis 56601 lor full-color catalog. 51.00 en-
» closed for posiage, handling. '
-

: Mama Agpe_ :
L] L
s Adfress -
: iy Slate Zip .
! Pnone: Bus. Homa, H
" "
L] -

BUILD YOUR Wl
FTRAVEL TRAILER

® Hunting
@ Fishing
@ Camping
[ ] Sleeps 4
#® Guaraniesd

a fibergiass Do-1-Yoursell

For tive fiest irme
Kil' Mo welding Scamp ki scludes ail paris
v meed and fully-lusirated step-by-step assem-
Bly mangal Scamp can be completed o B) mours

wilh  menimum  (oois
mlch-up-and-go

Algp avalphle ready 1o

§ Write: SCAMP DEPT. PM-11, Backus, Mn 56435 1
| Rush 12 pg full colgr catabog $2 00 énclosed ]
' name Age -
| Address 1
i City State Zip :
! Ph-nnn Bus Home J
s o s o -

| LERN
1"" il ‘Eh‘ﬂmms
’ '[:_ Depl. PM-11

! EQ'J‘ E. 3rd 5.

\ Cokato, MN
L 55321

i

MARS PHOTOS

BE THE FIRST to own your genuing MASA color

photod ‘ol MARS; enjoy the breath-taking Martian

lendscape taken by U5 Viking Mission. High

quality 23" x 35" Blow-ups only 54.95 gach ppd.
Calitpimia rossdoris pod 6% sakes

WOODSTOCK PRODUCTS
P.O. Box 4087, Dept. PM11, Beverly Hills, CA 90213

Dasign .
= Make - Repair
Train al home

Mok el wviey il Mo Je el v o arv Sl for
FREE Uawver Kit™ N whligation. No salsuiaw wil onll

HARDWARE

CITLCH T
¥ e 450 pages af the mowl comelete (i
"‘..'“.TI' It::llﬂl It:lllllrﬂtu:. L Erarﬁunl’u (L1
it AELF er prad ded, Dirds  yeor
u"u !] '-I'L' “"| l-:n;r ;.!..hl} ppd ., dedini 1‘1‘n-
Gl wEn e | ist $159.60 order.

OUTWATER HARDWARE CORP,

IE0E Rives Dr., Garfield. N J, OTOTE

Q.o g

i;ﬁ;

NEW! BATTERY OPERATED
WESTMINSTER :Hl"l
“H“HTI‘HIL AND QU
LOCH HH'UIHI‘HTI

Plus I.Imut hlntln ol  Peadulums  and
*‘ﬂ“ New, Low-Coat Movements. Cleck
Kits, Beautiful

NlllJ' Humersls, Hands,
Aceaisar s

Wrils for FREE CATALOG o:
KLOCKIT, P.O. Box 839
Lake Geneva, Wis. 83147

with Ultra-Sensitive IVRECTIONAL Locater

sEnD Foi FREE inFORMATIVE DROCHURE
= pESEARCH PRODUCTS
sox [EITIENYT] rampa, FLORIDA 33810

SWITCH-BLADE COMB

:IPDF'l!TEI::.;: Owerall .

un = Prac

Guaraniesd mﬁm
$5.00 Postpald \ Catalog hvilm

TTT 5 Ceniral
EXECUTEK pjcnsrdson, Ta. 75080

INSTANT 110 VOLTAGE POWER ANYWHERE

MEw PFROVID MODEL

i, Bepiriwvi.  Lip o 5500 wetin
Sabeiy fue. woliege b, UL
Apmowed, Il sy i mn
el Cimdl o Reivnani, ipormman
LI ) Clugrasgsd  lor
e life ol your wehiols, O8LY
BVR S poipasdl e, oheck, MO,
Bt i mennicaed | Amersces Eapie
of  Maviee Chags w/Enp, duse
HAL LALEE Owm. Fm-3

IITE Pek Aws, Weeisgh, WY, TITED

&Y HEARING AIDS

: PRICE CATALOG FREE!

IiUFEI SAVINGS! Mewest, Finest.
l All ypes. .ll.ll:" DIRECT & sove up
to HALFI Mo solesmen. Sold by

I.m MAIL on HOME TRIAL, FREE
Cn‘l‘uhg. Write: MOMNEYSAWVERS,
Dept. PM 11D, 9530 Langdon Ave.,

| Sepuiveso, Cal. 71343




Hargrave Miter Fram# Clamp — Clamps all four
corners at one fime. Quickly adjusted. Absolutely
accurate, Aluminum alloy corner blocks, Screws
and adjusting nuts are steel. Capacity 2 to 147,
Add §1.00 for shipping,

T80-C15 Miter Frame clamp PP 1L - ]

Hargrave Exténsion Screws —- Each sel incroases
capacity of No. T80 clamp 12", Any number of
extensions may be used. No. 780-E available only
in s#1s of four.

TROE-C13 Set of 4 Exh, Screws .............. 3485

Magnetic Base Stand — 75 Ibs. pull, with scriber,
&ccepts all AGD dial indicators, Fine ad|. clamp
and unlv. clamp, on and off lever releases mag-
net, §15* high, Add $1.25 for shipping.
MBI1-Fé Magnetic Base Stand .., ..., ...... 14,98

Slivo Veneer Trimmars — Complete unlf, Includes:
cutter, arbor and ball beéring guide — 4 wing
carbide Tipped — "“W"' shank, W' width of cut —
check our 5ilvo Catalog for & complete line of
Stanley, Rockwell and Silve roufer bils and cuts
ters for prices that are hard fo beat,
F1B-Vié Silve Flush Trim Culter

VIB-Vé Silve 15¢ Bevel Trim Cutter ........

No. 74 Millers Falls Mitre Box —\World famous for
quality, one piece cast iron bed and back for
strength, Oilite bearlng, saw guides, Gradyated
arc and index plaie, travels freely from 45° to 500
right or lelt and locks al any angle (automatic
locks &t 0°, 99, 1214°, 30° and 909 right or lefi).
Eﬂn{npilﬁtﬁ Tiﬂﬁﬂ;;;ﬂﬁaw. Capacity 101" at
¢ JlAT g i for shippin i
I7 lbs. Reg. §157.45 P el
THMIE P—3T b5, .....ccovnviinnnnn, Special sev.e8

& T i

Hydrolevel—Layout Level=In lws! a few minutes
you accurately set batters for slabs and footings,
lay owt inside floors, ceilings, forms, fixtures, and
check foundations lor remodeling.

Hydrolevel is the old reliable water level with
modern features. Toolbox size. Durable 7 con-
fainer with exclukive reservolr, keeps level Hiled
ard ready. 50 1. clear tough 3/10° tube gives you
100 1. of leveling in each sebup, witth )5 accu-
racy and fas! one-man operation. Add s’r.w

HL-H]) Hydrolevel Reg. $14.95 ... .......... $10.98

Stanley Open-Throat Rouler Plame— Made In Eng-
land — with 3 Cuters 4", V3" and Voo — 74"
long — Adjustable for ordinary and bull-nose work,
Adjustable fence follows siraight, convex or con-
cave edges, Add 50 for Shipping.

FIP-511 Open-throat Rouler ., e B17.98

Wen Router Kit — Includes: Router: 25000 RPM,
¥ HP, 4 Amps. Use standard ‘4" Bits, Spindle
ock for quick BIt changes. Depth control lever
and Dial. Plus: Edge & clrele gulde, ‘W' B,

Veneer A, and Router book. Add $1.50 for
Ihl-pEl . Rep. 49.95
| T K 3- Wen Router Kir . ..., LhEE ]

Nen, 14" Eleciric Hand Plane — Does precision
aveling, edge plasing up o 244" thick. smoaoth
uriace planing. Cutler spoed of 14300 RPM,
{as full 14 shos length, desth adiustable te
/16", Mitre gulde adiusts 457, & Amps, 120V
LC., Rep $50.95 Add $1.85 fer shipping.

IX-W3 Wan 18" Plang ................ .

STAMLEY

Sand-0-Flex Contour Sander Kil — Far curved or
flat suvriaces. Firm cushianing bristles force
abrasive sirips Info, arpund and over corners,
small openings, convex and concave surfaces.
Aluminum wheel confains B0°Y to 150" of abrasive
cloth strips, which is fed out as used. Use on
metal, wood, fiberglass or ceramics, No job foo
towrgh. Kit confains 2350-R wheel, &% dia, x 1"
wide by 32" bore, 1 abrasive refills in sssorted
grits for wood or mefal sanding, 14" shank adap-
te ba fit cowcks, and an arbor reducer bushing
W't to 19", Add $1.50 — Reg. 512,75

15-M2 Sand-O-Flex .......... . 1F ¥ |

Emerson’s Sander Grinder — Uses 17 x 42" sand-
ing bels — For grinding and pelishing metal,
rough sanding or finishing wooed, plaslic, anc
- composition materisls,
run on lubricated Ball bearings. f
Mo, 12-1008 Complele unit as illusirated — Con-
faina sanding belt, Vee belt, pulleys, Bell guard
and Base that has rubber feet. This unit Is port-
able and doos not require mounting to bench,
Meotor included is Vi H.P. 1725 RPM. Vo shait.
12-1008-EX Sander Grinder with Motor — add ship-
ping coat for 45 Ibs o.iooyiciiciriiniannarny 0.9

12-100%-E2 Sander Grinder — less Malor — ad
shipping cost for 30 bs, .................. 5,98

Coastal M.D. Spring Clamps — &'s" lang » 1W4"
capacity. Double cushioned plastic grips and han-
dies. Helds fiat or round items. Heavy duly
spring — holds iterns good and flght. Reg, 2 for
£2.00. Add $1.00 for shipping B clamps

H0108-C8 G o3 for—31.49 8 for—54.95

Mo. 66 Praktikus Workbench Edge Vise — Clamp
on bench or boards up to 2V thick, A truly
multi-purpose heavy duly vise that we have
named the Way-0ut Vise. 11 holds work of any
lenath, s two separale jaws can be set &l any
distarca apar! 1o clamp |ust about anvihing. in
addition, special milled cenlers which slip Infe
each law will securely hold round or square solid
wood bars, A recessary tool for any craffeman.
H071-C5 Add $2.00 for shipping ... . 1098

Daeveon Walerproef lpu\é Sealer — Five times
stronger than concrelel Brushes on like it
Stops leaks In concrele walls and floors. Bonds
te new or old concrete, cinder block, brick, stone,
woed, steel. Produces ceramic-like finish on bath-
room walls, Withstands water pressure of 100 Ibs./
#4. In. Quart slze covers approx, 40 &g, fF Add
£1.00 for qf. Add $1.85 for gal,

RIP0-D1 guart E ¥ Sealer . §5.50
R171-D1 gallon Epoxy Sealer $17.78

Stanley Rabbel Planes — (Cabingt Makers® Shoul-
der Plane) — Made in England — 1" cutier width
== Plated finish, with adjustable mouth for coarss
or fime work, and cutters adlustfable for thickness
and evenness of cut, The fronts of these planes
can be removed fo lurn them info chisel planes.
Add .50 for shipping each plane,

#0P-521 Bullnose Rabbel Plane—dls™ long . 51650

#1-511 Regular Rabbel Plana—5'%" lang ... 817,98
#3811 Regular Rabbel Plane—4'%" lang 2.0

Sdlue Hardware @

Upper and lower wheels®

PM 7611

Ho, #2i4 {(old N5K} Rockwell Tia™ Heawy Duty
Builders' Saw Kil — Contains: MNo. I1% (old 215)
H D, Builders Saw plus Rip Guide and Carrying
Coge. Specs: Speed 5800 RPMY, 11.5 Amps, Culs
2150 @ 800 and 17,7 et 457, External gear lubrica-
tinn, 100%: ball bearing construction. Wrap around
bise. Auxillary fron? blade shield. Depth and
angle adiustment scales. Kickproof clutch. Light-
wilght alumilnym alloy housing, Blade included,
UL Listed. Add $4.00 for shipping weight of 4 lbs.
Reg. 511198

¥ 16-RT Rockwell H.D. Saw Kit . .......... $76.50

N3, M5 (ald 315) Rockwell 714" H.O. Builders
Saw — Sew descripilon above. Met weight of saw
it 1M Ibs., add $3.00 for shipplng, Reg. $99.95
115-RT Rockwell H.D. Saw fHEe o0 368,50

Coastal Flexible Shaf! wilh V' Geared Chuck, A
40 Winyl Cowered Cable for use with electrie
doills and bench molers. Comfort grip handle with
P+C covered handpiece. Add $1.00 for shipping —

Reg. 517058
41714-C5 Flexible Shatt with Chuck .......... .98

Coastal 3" Geared Chuck and Key — Commercial
quality — Chucks are geared drive, all hardened
steel — Made in U.S.A, Chuck Capacity: N, to
3" with 1424 thread — Fits mest Drills, Flex
atafts and any ool that recelwes 14-24 thread,
Rxg. $4.59

S48-C5 207 Geared Chick & Key ...

veara S50

Ceastal Universal Swivel Vise — H.D. Locks In
ary posilion — clamps to any firm suriace. Two
seis of jaws, one smoolh and the other has hor-
iziinlal and werfical vee slots. Base and jaws ro-
fates 0% Durable malleable steel. Anvil base,
Fur hobby, jeweler, mechanic and machinkst use.
Add §1.25 for shipping, Reg. $17.98

WITECS Univ, Swivel Vise ..... .. ..o 5190

Stanley Small Router Plane — Made in England —
™ lang with W" Cullter — For miking grooves lor
inay work, a.«d reguiar or buli-nose work,

27 -513 Small Router Plane Vaw e .

Stanley Side Rabbet Plane — 515" long — Made in
Ergland. For right and left hand working, Mose-
plices are removable so thal you can get flush
up inta corners. Blades con be Individually sef,
Fitted with depth gauge. Add .50 for shipping.

%521 Side Rabbet! Plane PP [ 6

"Eilipse Jewelers Hack Saw — Adjustable, hard-

wiod handle, bow aliows the blade to be ten-
siieed as it s clamped in the frame. Hardened
and serrafed clamps operated by screw and
wing nuls — Reler 1o our Silvo Catalog for blades,
Rig, $7.30 add .50

PLEO-ES Jowelers Mack Saw . ............,,, 3547

Al STAMLEY

S5ILYO (ERAND NAME) TOOL CATALOG

TEOUSANDS OQF EXCITING TOOL VALUES:
Stanley, Wen, Speedy-Spravers, Milwaukes, Rock-
will, Dremel, Skil, Micholsan, Disston, Millers
Fills, Hellos, Wellsaw, Plumb, Kennedy, Huol.
Riigld, Crescent, Vise-Grip, Audel Books, Unimat,
Wiss, Channel-lock, General, Pony Clamps and
miny MWationally Adveriised brands of tools and
susplies. We ship Coast to Coast at prices hard
o beat, Send $1.00 fer our big SILVO TOOL
CATALOG today.

Minimum erder i3 $10.00. Please add minimum
th pping charge of $1.25 fo all orders. Wa will
rd and over-payment or charge for under-payment
of all yvour estimated shipping charges. NMOTE:
Reg = Regular Mir's suggested list price,

!PII:III Exira discounts of 5% K W% on order of
$1:0.00 or mare an all [terms listea In this Ad and
all items In our Siive Catalog.

107 Walnut 5t., Phila., Po. 19106




CLASSIFIED ADVERTISEMENTS

Rate: $2.90 per word payable in advance

each insertion. Bold face capitalized words—75¢ per word additional

{First word sel in Bold Face at no extra charge, Zip Code Free.) Minimum insertion ten words. The next available issue to place an
adverlisement in America’'s No. 1 Classified Section is January. The closing date is Movember 10th.
Send remiltance payable and order to Popular Mechanics, ATT.: Hildegard E. Kappal, Class. Adv., Mgr., 224 Wast 57th Streal, Naw
York, New Yark 10019, As a consumer service and in cooperation with our mail-order advertisers who use post office box addressas
for their convenience in handling your order, Popular Mechanics maintains a register of such mail-ordar advertisers containing
their complete name and sireel address, which is available to you upon written reguest.

When answering adverlisements please use the zip code number

CHRISTMAS SHOPPING

CHRISTMAS GIFTS For family and friends, Free Cata-
iogue, Write: American House, Dept, 2-E, 4601 Chester
.Iu-nr.. I‘hiu.. Pa. 19143,

BII'III!'I'HIS! IN ADVAMCE, PRICE REDUCTION in
OCTOBER, REPUTABLE, fas! selling gitts, FREE GIFTS,
DISPLAY CATALOG iiﬂﬂ WRITE US FIRST. R, A
Parker, Mardon-Industeies, PO, Box PM11-B37, 2340 W,
19th Avenue, Gary, indiana 46404,

TRAMPOLIKE KITS (Jumbo 6x12'
aiature, Trampoline Supplies Inc.,
Riverdale, Ga. 30206,

SAVE Gas. Shop by Mail, Free Catalogue unusual
pifts. Henri's, 1450 A South Park, Magalia. Ca, 95954,
USEFUL Gift. Engrave name on tools, metal wood,

plastic. Carbide Pen, §2.59 PPD. Annéfle’s Treasure
Shoppe, 11950 Penimsula Dr., Traverse City, MI. 49684,

WHOLESALE Catalog EEEI Mini-Bikes, wetchs, Elec-
{ronics, Tools, Lorenco, Danville, |||Iﬂ|:|l5. 61832,

FAMILY Tree Chart. Trace An:uslw Bend %£3.00.
Rose White, 735 Eleventh Street, N Washingion,
D.C. 20001,

129.00) Free Lit-
1367 Hignway 138,

TRILORED Suits, rammed Shirls, Cameras,
Watches, Paintings, Handicrafls, Batilnt 1. Ace
Cnrpnratll:m 1022 Bell House, HongKong.

STATIONERY Gifts: Artistic wildlife pictures im-
printed with nam! or Letterhead: Send 55.00 for
sample memo f: lus infermation to:  Wildlite
Staimur_u, Box owelty, Ohia 44072 P.5.

.l.l.l'l'ﬂﬂﬂllL“

H:0= Rocket Powered Race Cars Book, $5.75. Cata-
log 50¢. Rockets-8, Box 591, Coroma, CA. 91720,
DISK BRAKE PACKER Pack bearings without removal

of wheels rotors calipers brakes lines. Trem Products,
78 Page Rd., Bedford, Mass. 01730

'S0 MPG Carburetors—Do they Exist? Free Details.™
Madison, Box 2065, Berea, Kentucky aU403.
MOTALDY Ring-Valve Replaling Job—3$6.00 Money-

Bach Guaramtee! Free Brochure! Arrow Products, Box
374M, Braoken Arrow, Okla. 74012

33% OFF Delta CDV. A/C, Radar “'(Super] Snooper,
Gl fights, CB, Gauges. Free Catalog, Time Machines,
200 Falinouth St., Brookiyn, NY 11235,

SAVE Gas, Oil, Repairs, Detasls Frawe, Motaloy, 2532
Superiar, Chicago, 11, BDG12,

MOTALOY Ring-Valve Job 'While Drivingl! $6.75 Post-
paid. Two $12.25, Guaranteed, Andris, Depl, 263K, Box
34081, Sam Francisco, CA, 94134,

POWR-X BATTERY RENMEWER—FProlongs Cell Life.
Formula, (Drug Store Items) $1,00-—Guaianteed. Mack
Products, Lakeside, Or 97449,

ALTERMATOR/Gengrator Rebuild'ng Bodk. Debails:
Hedelund, Box 5686, Las Vegas, NV. 89102,

ADD An igiit Ta Your Ignition, G-ARC, Box 47876,
Los Angeles, CA, S0047,

AMAZING CAR WASH—USE NO WATER. Silicone
tréaied long-handled mop polithes and protects your

car. Fast, Easy to use. $3.98. 6% Tax in Calif. Donell
gg?&rlns. 44146 Halcom Awenwe, Lancaster, Calid.

SAVE 0OIL %%, Free details. Ernhart, Box 49, Irwin,
Pa. 15642,

HYDRAULIC Jack repair Wits parts and supplies,
Catalog $1.00. Hydraulic Jack Packing & Tool Co.,
Inc., General P.O. Box 3, Statem Island, N.Y. 10314,

SNOWMOEBILES

MARE YOUR OWM SNOWMOBILE, Propeller driven by

# Continental aircrali engine. Drives over smow and
ice, Becomes 8 “'sel contained” trailer in 15 min.
l'l'h!ﬂ I'IlEE'ES-BF)' ip transport smowmibile over dry
Ep'l'i] a phetoco ol articte as It appeared
far I 25, Send orders to: Popular Mechanics,

Tﬁll HE, Box 1014, Radio City Sta., New Yook, N.¥.

HOVERCRAFT

AERD-CAR amazing Hovercrall built easily with ordi-
nary ftools, Lewnmower apgine power, Carries ong man
plus, Howers, flies 1-unum, packward, Sldeways ovel
Land / smow, water, lete construction plans and
brochure. §$5.95. Aerg-Frojects, Box S118PM, Clinten,
New lersey I:Ia!u'!

TWOD MAN PLUS; Build Easily, Latest Design- Flies
QOwer Land, Water, Snow. Fully Steerable Uses Low
Cost Mower, Snowmobile Engine, Complete Large
Plans Package, Construction Book, $10.85. Foreign
mﬂ E}Eﬁ Hover-Car 11, P.O, Box 56P, Changewater,

AUTO TOWIMG STRAPS FROM JUNK TIRES. Complete
Instructions how to make. 53.00. Cam Lyseng, 2630
MN.E. Taylor, Minneapolis, Minn, 55418,

HAVERCRAFT Plans All Sizes Tested Designs Catalog
H-anc.li Uniwersal Hovercraft, Box 281, Cordova, IL.

AUTOMOTIVE Tools & Equipment Mationally Adver-
tised Brands at Discounted Prices for Mechanics. Send
Stamped Emvelope for Current Specials. Associated
Distributors, 401 Avgusta 5t., Cincinnati, OH 45202,

GAS SAVER PILLS!! DISCOUMTED! Were 56895 Mow
$4.50. Better Mileage Guaranteed. Gasaver, 914
Nottingham, Jamesville, N.Y. 13078,

RECREATIONAL VEHICLE PARTS
AND ACCESSORIES

BOOMERANGS! £5.00-Warld's best! Free cataleg. Now
?.I'E:I_‘.’&Iﬂ“- Boomerangman, 306 Park, Monroe, La.

BARTLETT Flying Saucer WHra-Light Howvercraft Pow-
ered By Ordinary Lawn Mower Engine, Easy To Bu'ld
Fun Ta FI{ I:umplu’le Plans, Pholos, !Supp ¥ Sources
And Flight Instructions $3.00, Write: Heib Bartiett,
P.0. Box 156-M, Silverdale, WA, S8383.

BOATS & TRAILERS

FREE . . . FREE . . . FREE! Lorpest RV Accessories
Catalog in U.5.A. Fredsom Traller Sugg;'r Dept. GOA
815 N. Harbar Blvd., Santa Ana, CA 02703

MINIBIKE, Lawnmower, Small Engine Replacement
paris-accessories at discount prices. §1.00 for cata-
log—Refundable First Puichase, AC. Products, P.O.
Bow 3413, Waco, Texas, T6707.

MOTORCYCLES, BICYCLES,
MOTORSCOOTERS, & SUPPLIES

MPE Incressed 30 4+ 9%, Bypass poltution :nntn;ﬁ.
easily, reversibly!! Free detsils, Posco #GB11, 453
W56, NYC 10471,

MOTORIZE BIET[:LEE—PLI.NS!!H Electric, $2.00 .
Gasaline. 32,040 . Bo 2300 .. . Guaran!!ed
. Britt, 956 Sprlnzﬂnle ‘atlanta, Ga. 30308

CONVERT Your Automobile to HYDRDGEN. Dwefailed
Elans adl'ldulélstﬂlctlnl'lsﬂm RAD Associates, Box BT3,
QRCor

HEW VEWICLE QUOTE SERVICE. Get True Faclory
Cost To The Dealer on your next Car Pickup or Vanm.
Save l.hnea By Having The Facts First Before Buying.
Send $3.0 mth Make, Model, Opinicns, Wame and
?.Edg[;iss To: R, L. Rhodes, Box 19 Meridian, Buller, Pa.

SAVE Gaz Remove Smog Devices. Details §4.00.
Ross, Box 607, Titusville, Florids 32780,

STUNT DRIVING INSTRUCTION BOOK. $6.95. High
Performance Press, Box Z94-WYK, Mew Rochelle, NY
10804,

LECTRICKAR 1¢ Per Mile, 30mph, Converi VW's,
Fials e Electric. Plans $22.50 Info 31. Robert Bucy,
Bax 28734, Dallas, Tz, 75228,

STOP WASTING GAS! Patemted device comrects fuel
erixture. Installs easily. Only $10. ppd.—Guaranteed!!
Details free. Semd today! Northco, Dept, 3411, 755
Baoylston, Bosten 02106,

COBL-STUD Overheating protection, lransrms.smn
enpine, last longer. $24.95. COOL-STUD, 4014 5.W.
I'r'.z-lg'uld Portland, Oregon 87219,

MIDGET CARS

AMERICAN Ingign Motorcycle Parts, Rt, 1 Box 98,
west Point Rd., Mokelumne Hill, Calif, 95245, 20%-
2B6-1232.

ILLUSTRATED Catalog, 25'.? Parts and ACCessories.
Custom and Stock, -.‘rr ost Makes and Models.
Motarcycie Supply, Box 155M, Fairbury, 1llinois 61739,

BICYCLE SUPPLIES Hi-performance oriented 129
pages, culur natalug including framesets, toals,
clothes, and ““how to™ advice for mnnr custnm Instat-
lations. Top Rated by 3 major crc ng azimes,

oK

BIKECOLOGY BIKE SHOPS IMC., 80P,

Santa Monica, CA 30406,

SPACE, ROCKETS, ASTROMNAUTS
ROCKET Building Information, Cotalcg 30¢ refund-

zble, Rockets.B, Box 591, Corona, CA, 91720,

ANTIGRAVITY Propulsion Device. Frae Brochure.
RDA, Box BT3-N, Concord, NC 28025.

HANG GLIDING—AVIATION

SIMPLIFIED Aircraft design data. Full size airteil
patlerns. Free Brochure, McCoy Aircrafl, 505E Rose
crans, Gardena, Calif. S0248,

YOU Convert VW engine to aircraft engine. Instruc-
tigns, diagrams, 32 pages $7.00. Vertex magneto for
ihis conversion £200.08, Inguiries enclose SAS#T0E.
BAC, T8 E. Stewart, Lansdocwne, Pa, 19050

BUILD “THE BUG" Your own personal sports car,
cempletely different than anything else an the street?
Emgineered (o make construction as simple as passible,
Frotocopy of article available as it appeared in
Fopular Mechanics past issues, Available for §2.25.
Send erder to: Pepular Mechanics, Box 1014, Depl. HE,
Radio City 5ta,, New York, NY 10019,

AUTO SUPPLIES & EQUIPMENT

PARTS: Army llla and truck parts. Spara Parts &
E?;H]]mﬁ‘l‘l‘l Co., PO, Box 751, Lexington, Kentucky
4 x
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ALL About Ballooning, Handbook $3.95. Aerostation,
Box 141, Long Saull, Ontaria, Canada KOG 1P0

AIRBOAT Propellers, Engines, Hubs, Mounls, Sup-
plies, Corvair, V-W Conversions. Remaovable Airdrives,
Catalog 52.00. Banks-Maxwell, Box 3301E., F1, Waorth,
Texas 76105

FIBERGLASS BUILDER'S MATERIALS. Lowest factory
prices in clath, mat, rowng, resin, apoxy, foam,
bronze, nails, plywood, mahnzanr £en $1 o0 for
literature or §2.00 for literature plus booklet on mold
making and “How to" fikerglass. CLARK CRAFT, 16-P1
Agqua Lane, Tonawanda, New York 14150,

BOAT WITS, HULL KITS, FRAME KITS, FLANS &
PATTERNS, World's larpest catalog, over 300 rcdern
designs for the amateur in fiberglass, plywood, sirip
planking, steel, aluminum, cement from 7 to 70 feet.
SAIL-Prams, Day Sailers, Motor Sailers, Ocean Racers,
Trimarans, Catamarans, POWER-Cruisers, Trawlers,
Run-a-Bouts, Fishing Boals, Kayaks, inboard & Out-
board Hydroplanes, Tunnel Boals. Also compiete boat-

building materials, Ssails, fiberglass, plywood, elc.
Send $1.00 for catalog or §$2.00 for catalog plus boat-
building guide to: Clark Craft, 16-P, Agua Lane,

Tanawanda, New York 14150,

300 DESIGMS, Patterns, some kits. Catalops: Powe-
boat (2) 170 pages. %1.75, sailboat 75 pages %1.00.
Marinecraft, Box 161-M, Brighton, Mass. 02135,

MEW 1978 Evinrudes . . . 6 S400 . . . 15 §588 _ . .
35 £750 . . . 85 Electric $1150 . . . All Sizes _ . .
Scott-MeCullough Parts . . . $1.00 Handlin
Electra Marine, 610 Merrick Road, Lynbrook,
York 11563,

SAILBOATS: 16°-574%; 21'-51320; 26'-52890. 24° Pow- .
er Cruiser-$2495. Save $2000-35000-more! 9@ factory
mnldad fiberglazs models. Easy terms. Free Catalog.

Dept. BC-76, 3B0D Waesl Highway 13,
Mlnnt:pnlus. Minnesata 55337, d

FIBERGLASS Canues, Kayaks, and Duckboals. Many
entiling medels. Easily assembled kils. $559.85 up.
Free Literature. Riverside Canoes, Box 5595-AL, River-
side, Calif, 92507,

BOAT PLANS, FRAME KITS, FULL 5ITE PATTERMS!
Easy, proven methods especially for amateurs include
step-by-step pictorial instructions. Muge 128-page
cataleg shows-Saliboats-Pawerboats-inbaards.
Outboards - Jets - Houseboals - Cruisers - Hydroplanes
- Trawlers - Catamarans - Ski Boats . Tunnel Hulls -
8 to 49, New “Ome-OH" Fiberglass Designs! Also
fastemings, fiberglass, rigging, hardware, sails, spars,
Bboat trasler plans, “how-to" books, Send £21.00 for
calalog plus Free ““Boatbullding Supplies™ brockure.
Glen L Marine, 9152 Dept. MP, Rosecrans, Bellfiower,
Calit, 9070E,

New

BUILD—5INGLE-—PASSENGER JET  HELICGPTER!
Easy, Inexpensive, Detailed Plans, D ansings-—%600.
Helicraft, Box 7153, Baltimere, Marytand 21218,

DELTA—The Han Glldmg Handbook—cemplete with
dealer dlm:tnr{ ;I‘mtns includin :MM. $5.95
gsslpalﬂ. Black Horse uhlll:-aiiuns 7 E. Paseo,

n Andres, Tucsom, AZ 85710

I:ﬂ:ﬂﬂi:l.! Kayaks! Factory Direct Wils, from $£40.00.
Quality wood/canvas designs. Free lit=rafure. Sports-
craft, Box 636-P, Allentown, N.J. 08501,

POLISHED Siainless engraved nameplate,
Gartmann, Box 1005A, Delran, NJ D80O75.

{Cantinued on next page)

$4.55.
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BOATS & TRAILERS
(Continued from preceding page)

FIBERGLASS Cloth and resin, World's finest ciotn
and non-run resin, at direct mill prices. Complete line
of plastics, silicon Bronre and brass scréws, Save
G0%,, No sales tax, Boat Plans. Catalog !5-:'.! Stiles
Bnal ;Saﬂ%m. Box 11P, Linden Avenue, Mantus Heights,

\I'H'I' Unload Boat & Motor, take your boat on its own
trailer along with your travel trailer, Send $3.00 for
plang bo: Service Co., Box 455, Hewa, Tx, 75058,

CAMPERS AND TRAILER
KITS—PLANS

CAMPER/TRAILER KITS, Plans, Full Size Patlerns
gspecially for amateurs, Save! Build your own RV!
porens of models for domestic and Imparl wehicles.
Niw gad-saving models, ;l:lu covers, Kfth wheelers
van Conversion plans ictarial instroctions Bs-
sure professional results. Send $1.00 {refundable) for
illustrated details Plus RV Kits ‘Equipment catalog.
Eﬁ'ﬂné RV's, 9152 PM Resecrans, Bellflower, Calil,

VAM CAMPING Interior Unit Sleeps 4, Removes
Easily. Plans $2.50. Elite Yan PM-116, Box 3722,
Pearea, IMinois 61614,

BUILD PM'S 'BOOMIE BUG' Based on a YW ehassis!
Smart-looking with its gleaming red exterior, build-it-
yoursell “"Boonie Bug" camper is a smooth-rider on
the highway and a FHIEE“ mountain cat on back trails,
Sleeps two adults w room to spare for ané or bwo
youngsters, For large, detailed plans and complete
instructions, send $14.95 to: Popular Mechanics, Dept,
HE, Box 1514, Radia City 5ta., New York, N.¥, 10019.

MARINE EQUIPMENT
AND SERVICES

MARIME Engines, convérsions, parts, equipment.
Catalog FREE; tage and handling 506! Stokes
Marine Supply, Coldwater, Michigan 38,

COMVERT Auto lﬂFIl‘tl“l to marine, 68 Page tn!.j:{;ﬁ
50¢. Lehman Manuiacturing Company, Elizab
Avenue, Linden 4, New Jersey 07036,

ATHLETIC & BODY
BUILDING COURSES

POWERFUL Muscles Fast!! Free Book, Universal
Bodybuliding, Box 4854, Dearborn, Michigan 48121,

ARMS, 18+ INCHES IN 90 DAYS Or Refund!! Ravolu-
tiomary Arms Spacialization. $3.00—Complets!! (Karale
—Free  Information) Phenoministics, Box 281D,
G sham, Oregon 97030,

AMATINE—Constant Torque Tenslon Exerciser bullds
real strength fast. Money back puaianiee, Torgue-O-
Metric Systems, 316 East Shadbolt, Lake Orion,
Mchigan 48035,

POWERFUL Muscles Fast! Guaranteed!
Goliath Enmterprises, Box 8933F,
GO0,

Inguire:
Wheeling, |llinols

FROGS, FISH, REPTILES

$20,000 YEAR Possible Raising Bullfrogs! Exciting
detalls Free. Quaestor, Box 27BT-EEM, Rochasher, N.Y,
14626

HUNTING, GUNS, DECOYS

PELLET GUMS And accessories, Sensible, enjoyable
shooting anywhere. Finest adult models; satisfaction
waranteed. Free catalog. Write: Air Rifle Headquarters,
rantsville, WV 26147,

WORLD'S LARGEST SUPPLIER OF GUN PARTS Offers
a 150 Page Catalog. Send $2.00 to: Numrich Arms, Box
PM, West Hurley, N.Y. 12481

AMAZON “'BLOW-GUNS™! Silent! Poweriull Unbeligy-
ablell! $8.98!1 See DIEIE:J hdvertisement Page 213,
Weapons, Provo, Utah 1.

ELECTRICAL SUPPLIES

STAINLESS STEEL Screws, NWuts, Washers. Large,
Complete Stock, Low Prices. Free Price Sheels.
Fastenlng Products, Box #151, Cheltenham, Pa, 19012,

1I-N' :m.uu I.llt'!d and Dli;:rl-l:lld! Sources far

TERLOG,
B,ru-: 2“13 'uI'LI m Ilnd Clll!’nrnll B4623,

GIANT 860 PAGE CATALOG, Thowsands of items for
home, shop and industry st discouml prices. US $3.00
refundable on first order, Daytona Distributors, Inc.,
7776 West Second Court, Hialeah, Florida 33014,

MAME Brand Tools below whaolesale, Llnhul.lwlhli
pffers! Many Closeputs, Overruns, ¢!-II|I:|'H $2.00
:limdihl erréema Tool Brokers, Box 103, Hudsonvi |l

ich

PIEI:I.SIH Tﬂﬂl.s Su plies, Equipment, For lewel-
ers, Watchmakers, E. and Instrument Repairers,
Sllﬂr:.rml,h: Met.al Wurkurs, Engravers, Laboratories,
(‘.Hllul =785, §2.50, Clock Repair Center, Dept. P,
PO &5, Carle Place, New York 11514,

LIGHT BULBS—1000's of types. 134V to 300V, Ww
to 10,000W. Specily reguirements. Sunray le’ﬁtlnx
3303 Harbar Blvd. H-2, Costa Mesa, Calif, 92626

iHIIlﬂ—Swﬂhsh Steel Small Size. 100 Springs
1.00 Postpaid, Mercantile, 363 Azalea Rd.-04,
bile, Ala, 36609,

ELECTRIC MOTOR SUPPLIES! Rewinding Instruc-
tions, Modequip, Box 7266, Kansas City, Mo, 64113,

CONMVERT Circular saw l.u&:‘!mlnnrl tablesaw, plans
$3.00. Box 3601, Mansfield, Dhio 44507.

RABEITS, CHINCHILLAS,
FUR BEARING ANIMALS

BREEDING Stock, New Zealand White Rabbits. Pedi-
reed, Commercial, Meat-type. Hilltop Acres, Rt. 2,
rgyle, Wis, 53504

£500-51000 MOMTH Plan ral.smlﬁ rabbits for us, De-
talls 25¢, White's Rabbitry-PM, Hudsom, Ohio 44238,

AMAZING Profits! $10,000 Yearly Raising Rabbits for
Wool and Breeding. Details—351.00. American Angora.
Malta 12, Montana 59538,

RAISE Chimchillas, Guaranteed imcome. |Nustrated
catalag $3.00, Refundable, DeShon Chinchills, Route
2H, Roanoke, Indiana 46783,

RAISE Rabbits Successfully—Pul High Protein Meat
On Your Table, 58 Page Ilustrated Booklet Tells How,
50¢ includes handling amd mailing. American Rabbit
Agin. 36 ARBA Bldg. Bloomington, 11, 61701,

HORSES, LIVESTOCK

“HOW TO TRAIN HORSES"—FREE Book tells how to
break, train, make money with horses. Beery School,
11011, Pleasant Hills, Ohio 45359,

ELECTRONICS

ELECTROMIC Part and tool catalog.
Bigelow Electronics, Blufiton, Ohio

FREE! Police Security-lnvestigative 5-1:|'IEI1'IHIC!- and
Equipment Listings—D0Don-0, Box 548-PMO, Seattle,
washington 98111,

H 00 DEPOSIT.

SANDIMG Machine sands boards parallel and flat to
27% wide, Plans $5.00. R, DeVaux, 54 Scuth Cardinal
Drive, Wilmington, Narth Carolina, dga01,

12 GROSS Mixed Machine Screws $6.95. 9 Ibs.
mized wood screws $12.75. Nuts, Bolls, Screws.
Washers, Rivels Catalog 75¢. MNutly Co,, 135 Main
Street, Derby, Conn. DB418,

VERTICAL MILL PLANS, BIG VALUE!, 5350 POSTPAID,
MKINSTRY, BOX 63447 SANTA ANA, CA, 52703,

NYLON SCREWS, NUTS, WASHERS. Noncorrosive, mom-
conductive, Introductory Offer. 300 Assoried Pleces
gE.HS. Jrd class, postage prepaid. 111, Res, add 5%.
ree detailed price list. Randex Products, P.O. Box
5927, Chicago, IL GOGED

V-BELTS, Pulleys, Sprockels, Chains, Gears, Clutches,
Thousands of power Transmission items. Large catalog
2,00 refundable with order. GLOBE, 370 Commerce,
t. Washington, Pa. 19034,

OVER 25-Years Manufacturing our ORIGINAL Lathe-
Top Wood Turning Duplicator. Literature 25§,
Turn-0-Carve Tool, Box 8315, Tampa, Fla. 33674,

AUTOMOTIVE Tools, Astro, Chicago-Pneumatic, Black
I. Decker, Rodac, Binks, Devilbiss, Sharpe, Hutchins,

ngersoll-Rand, Etc. 20% To 50% off Current List

rices. $2.00 L‘mpl!tﬁ Catalog, Hughes Tool Service,
lﬂIﬂH Arlgta Awe,, Arleta, California 91331,

BANDSAW BLADES. Any size, Immediate service,
Sand for brochure. Jeco Mfg., 538 E. 9th, Dubugue,
lowa 52001,

WELDING, SOLDERING, PLATING

DISCOUNTED C. B. RADIOS: Send $1.00 for Dealer
Price Sheet, Catalog. ESCO C. B. Mart, Box 1167M,
5t. Juseph, Missourl 54503,

BATTERIES, GENERATORS

SPORTING GOODS
AND EQUIPMENT

ARCHERY Lowest Discount Prices. All top brands.
Oiders shipped same day received. Money-back guar-
antes_ World's Largest Suppller. Free catalog. Anderson
Archary Corporation, Grand Ledge, Michigan 488137

HUGE Sportsmans Catalog low direct factory prices,
fishing, Hunting, Archery, reloading Camping. Send
$1.00 Refundable. Herters Inc., Dept. CPM, Waseca,
Winn. 56093,

POOL TABLES $388.00 F.0.B, Factory! International,
1932 E. Edinger, Santa Ana, California 92705,

BATTERY Reconditioning Hit, mcludus molds, ma-

térial, instructions. Apex nesring, 3100 Ramona,
Iut.lsnlduru, California 534%'

ELECTROPLATING Equipment. Se¢ our 1" ad—
Bargain Hunmter. Platers Service.

285 AMP AC Electric Welder $158.76, 250 AMP
.I.G-ﬂc ﬁ-ﬂﬁ Eﬂal&lﬂ.?i refundable. w-aidirllg

Supp Co “I{la West Beaver Street,
lal:k'snrlwllla 32205,

IID\"EIHHIHT SURPLUS

ENQINES, MOTORS, MAGNETS

SMALL ENGINES, Rototillers, tramsmissions & parts
wholesale prices. $1.00 for Catalog. Factory Bramch,
440 E, Prospect Jackson, Jacksen, MI 49203,

SURPLUS Bargains—War, government, industrial
surplus at Hwngs to B0 percent! Clothes, boats, cots,
tents—bargains for farm, home, outdoors. SEND FOR
FREE EATA —must give zip code. SURPLUS STORE,
Sigu Falls, SD 57102,

REWIND Car Generator for 110 VAC. Power Plant
Plans $3.00. Schmauss, 1228 East Cass, Tampa 33602,

RUN Three Phase Motors on Single Phase! Three
Methods! New Illustrated Mamual, $3.00 Guaranteed!
Lindsay, Box 12-T, Bradley, IL 60515,

SWISS Army Type Knife. 12 lools in ane. Perfect
far Fisherman, Campérs, Handyman, Scnd $6.98 lo:
Granada Products, 17100 Celtic, Gramada Hills,
Calitornia 91344,

FISHING, TACKLE, LURES

WINDINE Lesson, A.C-D.C. Armatures, $3.50. Data
Company, 512 Kensimgton, Kansas City, Mo, 64124,

MAGNETS, All types. Specials—20 discs, or 10 bar,
or 2 stick, or 8 assorted m:ﬁneu. $1.00, Magnets,
Box 192-A, Randallstown, Maryland 21133,

EXCITIMG Mew Fishing Club, Free Details. Neptuna
Fishing Club, P.O. Box 2424, Chicagn, Illinois GOGOA.

IMJECTION Mold plastic worms Fast-Fun-Easy Tons
of guality fishing products toeo! Send $1.00 you'll get
£1.50 in baits plus catalog. Super-Sport, P.O. Box B3E,
Bishop, Calif. 93514,

EARTHWORMS, LIVE BAIT

GEDRGIA ﬁmﬁ Nightcrawlers—Raise or Retail—Prof-
itable—Free iterature—Fain's Wholesale Bait—
Edison, Georgia 31746,

MACHINERY, TOOLS,
& SUPPLIES

ALUMINUM CASTIMGS Easily made at Home, Foundry
Plans £1.00. Struve, 3000 Spark, Bowie, Md. 20715.

IDENTIFY Your Tools, TUMGSTEN-CARBIDE ENGRAV-
ING TOOL Writes Permanently on Hard Surfaces. Satis-
faction Guaranteed. $2.9B, Fred Hayes, 1/E2, 7125
Leighton, Orlando, Fla. 32807,

1876 SURPLUS Army, Mavy Store. B4 Page Illus-
trated catalog. Send £1.00. Ruvel, 3037 North Clark,
Dept, 11-J, Chicagn, 1lingds 60614,

JEEPS, TRUCKS, Typically from $52.40 . . . Auto-
maobiles, Boats, Motorcycles, Airplanes, Ty wllt-rl..
Tools, Clothing, Sports, Camping, Photographic
tronics Egquipment . . . 200, Bid Bargains ﬁatmﬂ
'ull:lz Direct From Government . . . Low a5 2¢ on Dollar!

rplus c.at.arn and Sales Directory $1.00 (relundable
ﬂrs order). National Surpius Cenfer, 240 Eastcass-PPM,
Joliet. 1linois 60432,

GOVERNMENT LANDS FROM $7.50 ACRE! Homesiles,
farming, vacationing. investment opportunities! "'Gow-
ernment Land Buyer's Guide™ plus current listings—
EZEIJU Surplus Lands, Box 15107-AK, Washingtom,

“U.5. GOVERNMENT SURPLUS Directory.” How,
Where to buy 100,000 items (including leeps) . .
low as 2¢ un dnlllr' Maost complete information avail-
able SURPLUS DISPOSAL, Box 19107-AK,
WASHINETD I'.I C. 20036.

PLAMS. Pipe Bender, Break, Press. Info. 50¢. P.0O.
Box 56, Campp, Ca, 92006,

EARM Money Raising Fishworms For us! Exciting
details free! Oskhaven-56, Cedar Hill, Texas 75104.

MILLING Cutters, lathe milli |tll|:.hmmt Eahlng
£1.00: Potter, Box 73, Cedar Raplds, lowa. 5

FREE Literature. Profitable Business Ralsing Fish-
rms, Crickets. We Teach you how to Raise and Sall.
Write today. Carter Fishworms, Plains, Georgla 31780.

| RAISE Grey Hula® Redworm Sailless Method, Three
Flats Dresden, Tenn, 38225,

AMAZINGLY Profitable Earthworms! Eam 56,000
early, sparetime. Raise in backyard, garage, base
ment. Easy. Exciting free details. Ml Peak Hatcheries,
Box 735M11, Midlothian, Tx, 76065,

PROBLEMS? Earthworm growers, Can we Help? Send
52.00 Self-Addressed envelope. Cal-Set Worm Farm,
39672 Royal Paim Dr., Fremont, Ca. 94538.

BAMDSAW BLADES. Any Size. Free catalog. Parker,
R4. BXT3S, Sonora, Cal. $5370.

EMALL FOUNDRY furmaces. Suppiies. Free literalure.
Pyramid Products, 3736 South 7th Avenus, Phoenix,
Arizons ASNA],

UNIMAT Lathes—Maximats—Metals—Micrometers—
Catalog $1.00. Campbell, 1424 Barclay, Springfield,
Ohio 45505,

4" METAL Cutting Lathe $54.65. Taig, 15048 Proctor,
Induttry, Calif. 91746,

MACHINIST Pocket trigomomet
formulae—5%1.50. Box 573,

tables. B basic
MNewhall, Calif, 91322.

GOVERNMENT SURPLUS. BUE your area. How,
Where, Send $2.00. SURPLUS, 30177PM HEADAUARTERS
BUILDING, Washington, 0.C, 20014,

JEEPS—552.50/—CARS—%31.50'—200,000 ITEMS!
GOVERNMENT SURPLUS—MOST COMPREH:MSIVE DI-
RECTORY AVAILABLE. Tells how, where lo buy—YOUR
AREA—52.00—MONEYBACK GUARANTEE—Government
Information Services, Department PMI11, Box 623,
South San Francisco, California 94080, 165 Cervantes.

JEEPS * Vans * Motorcycles * Trucks * Automobiles
typically from $52.40, are available nationwide. Sur-
lus Directory and Sumlus Catalog $1.00 (Refundable).
rls Surplut Sales, Box BO16-PM, Nashville, Tennessee

HEH! Government Surplus Manual, Details, Write:
Nationwide Awclionesrs, Box 872H, Anpka, MN 53303,
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HOBBIES AND COLLECTIONS

COLLECTING Political Items? List , Campalgn
Americana, Box ZTS5PM, Merrick, NY 11

COLLECT Military Medals. List 50¢. Vernon, Box
IRTPM, Baldwin, N.Y. 11510,

DOLLHOUSE MINIATURES (llustrated catalog $1.50.
Hobby Craft Miniatures, 118 West Main, Marshaiitown,
lowa 50158,

DECALS, EMBLEMS, PATCHES

CUSTOM Designed Embroidersd Emblems, Decals.
Inespensive, Free Catalog, detalls, Southern Emblem,
Box APFMB, Toast, Morth Caralina 27049,

EMBLEMS Embroidersd, Made fo order from your
design, Free catalog. Donalyn Craations, Box 247PM,
Cliffside Park, N.J. 07010,

STAMP COLLECTING

FREE! 300 ALL DIFFERENT GIAMT STAMP Collection
of colorful waluable miuﬁe stamps from Africa-Europes
Asig-British Empire—Worth $10.00-§12.00 Catalogue.
Maoney-saving Booklet, All yours as a Get-Acquainted
Gift. Idults ly. Other fing stamps enclosed for your
|r||.)|&u:uuu. Frasek Co., Inc., PM11, White Plaing, N.Y.
1 1.

FREE Worldwide packet. Penny approvals. Froehlich,
Bax 4124, Morton Grove, 1llingis 3.

YOURS FREE! 55 Valusble Red China cld and néw
ostage stamps previously banned to Americans by
fr.. .5, mi’ At last you can legally own them—
you may never have another chance as supplies arg
strictly |imited so act fast! This spectacular and

nuine offer given to introduce Kenmore's sensa-
jonal world-wide Stamps-On-Approval Service for
FREE examination. Buy $2.00 or more and get wvalu-
able bonuses or buy nothing—return selections—
cancel service anytime, In either case the 55 Red
China stamps are yours to keep FREE, Send 10¢ for
mailing to: Kenmore, Milford CR-289, New Hampshire
0305

WOW! 110 ALL DIFFERENT GERMANY 10¢. Commema-
ratives, Airmails, High Values, Big Catalog, bargain
lists, Alsp, fine stamps fram our approval serwice,
which you may return withoul purchases amd cancel
service at aa, time. Jamestown Stamp, Dept, ALLGPM,
Jamestown, N.Y. 14701.

STAMPS 2¢ Each Mounted Scoll order, Smith, Box
58286, Fi. Lavderdale, Fla. 33310.

MUDES, U.5,, Bargains, Lists: 20¢. Stamp Farm, LM1,
Oxford, Wis. 53952, onii ’

FREE, U.S. Mint Set. Approvals. Hildebrand, Box
5645, Redwood City, California 54063,

PICTORIAL Collectlon—10¢ with w:lﬂ approvals,
Castle, Box 144B5PM, West Allis, Wisconsin 53214,

VIETHAM 25 Difierent 1|:|§ aﬂnm-lll.. Sam Chazen,
Box 666, Delray Beach, Fl. 33444,

“INVERTED ERROR"—Hammarskjold 15¢ with ap-
provals. Belment Stamps, Washington, D.C. 20015,
50¢ BRIMGS You 100 pictorials plus worldwide 'rt
'q"'"f;iq"‘" . Bhaw's Stamps, Box 277, Ocean Pa
aine :
BREATHTAKING Beautiiul, 50 different mint Monaco

pictorisls-commemaoratives only $1.50 with mint com-
g?atats“l approvals, Pagoda, Box 132P, Sidmey, Ohlo

20 WISTORICAL U.5. Commemoratives 20¢, U.5. Ap-
provals accompany, PINTO STAMP £0., Bex 111, Park

Ridge, 100, g

SINGLE STAMPS and up, Mounted Im books.
TRUST STAMP COMPANY, P.0. Box 100-P, Jamaica,
New York 11435,

FREE Surprise collection sent with approvals, Gould,
1784 Union, San Francisco 84123,

PENNY! Approvals! Regardiess catalogus! Kloster,
4164 52nd SL., San Dlego, Callf. 92105

500 DIFFERENT Stamps, $1.50. Smith, 508-A Brooks,
College Station, Texas T7B40.

100 OLD United States bstwoen 1861 and 1939,
$1.00. £d Roush, 423 Shepard, Mansfield, Ohlo 44907,

“U5. BARBAIN, 50 Different with beautiful
5‘354”:“'“' spprovals. Stamp Center, Kennabunk, Msine

100 DIFFERENT United Slatss Commemorative, 50¢
with Discount Price List. Shelron, Bax 547C, Marth
Miami. Fla, 33161,

U.S. MINT Specials! Flag Set complets ii.ﬂ. 1¢,
i 3& Famous Americans (21 differsnt) i‘ 50, Free
List. Brooks, 2601 Avenus “'U", Brooklyn, N.Y, 11229,

110 DIFFERENMT U.S8. Commemoratives. $1.00.
Stamps, 7607 Larchylew Driva, Dallas, Texas 75240.
WORLDWIDE New lssues—Frea Weekly illustrated

Lists, Brooks, 2601N Avenue “U", Brooklyn, HN.Y,
11225.

UNITED STATES And UMITED NATIONS mint catalcg
gnly: Lee Stamp Company, PO, Box 461, Cudahy,
Wisconsin 53110,

80 ©.5. 10¢ With approvals. Happy, Box 124,
Springvale, Maine 04083,

100 Africa $3.00. H, Nel, Box 2086, lohannesburg,
South Africa.

50 DIFFERENT Old U.5, Revenue Stamps $1.00. Win-
chester Stamps, Box 3582, Mansfield, Ohio 44907,

FREE New used Congo animal set. Approvals in-
cluded, Alpaughce, Box 225, Highbridge, N.). 0BE29.

S50 YEARS 01d, fifteen different United States, ower
fifty years old—25¢ with rovals, Jaxon, Box C11-P,
New Rochelle, New York Lﬂh

FREE! BIG BARGAIN CATALOG—MEW EDITION Listing
thousands of bargains including U.5. & B.N.A, iliﬂ}?l.
packets, albums, accessories and supplies. Also, fine
stamps from our approval service which you may re-
furn without purchases and cancel service at any time.
llrﬁstﬂn Stamp, Dept. E116PM, Jamestown, N.Y.
14701,

COLLECT STAMPS For Profit! Mow to start, where to
sell. Send for complete guide. Just $1.50. Cardinal,
Dept. PM. 12 504-285 Mohawk East, Hamillon,
Ontario. L8A 2J2.

OLDER U.S. OM APPROVAL, SURPRISINGLY GOOD SE-
LECTIONS FOR ADULT COLLECTORS. RIVERTOWN, DEPT,
188P, LOWELL, MICHIGAN 45311.

100 BRITISH EMPIRE 10¢ with approvals. Gibsonm,
Box 34, Lansdowne, PA, 19050,

SCARCE Guinea UN Airmalls $2.25, catalog 25¢.
Approvals. Stamphaus, Box 533, Salisbury, Mass.
015950,

CAMADA: 25 Different Commemoratives 25¢. Ap-

rovals, Wilson, Box 116, Daollard des Ormeaux, Quebec
U.S. C32 mint, the 1946 DC-4 Skymasier issue only oG 2H3 Canada. :
10¢ with approvals. Colonie, Box Ome, Guilderland, 50  ARGENTINA—Different. lgﬁh Approvals.
New York 12084, Gobestamps, Box 690, Saco, Maine T2,

FREE! 55 Different, including triangles, space, oth-
@rs! Approvals, Baird, PM-46, Box 8128, Portland,
Oregon -fmr,

SPACEDPHOBIA? Romania nudes plus 50 different
10¢ with approvals. BKJ, Astor, Bosten, Mass, 02123,

STAMPS FREE! Mew Issues—New Countries—Trian-
Eles—ltmkuts—nlhppi::-—knuts—-—alnl:—rluwer:.—

nimals—0id Canadian—U.5. Stamps. Complete (llus.
trated Canadian Stamp Catalop. Send 10¢ for mailing.
GRAY STAMP CO., Toronto, Canada. Maw 2M2,

WORLD WAR TWOD! 35 Wartime and postwar stamps
picturing tanks, bombers, submarines, Hitler, Chur-
chiii, Staiin, etc. South African miniatures, Free
French Issue, FOR memaorial, many moré—all genu'ng
postage stamps from Germany, Italy, Russia, China,
etc. Only 104 to Introduce Marris approvals: exciting
stamps to examine free, buy any or none, return
balance, cancel service anytime. Free 40-page cala-
log. Send 10¢ today! Harris, R-29, Boston, Mass. 02117,

FREE German, with approvals, 719 Fort Stockton,
5an Diego, CA 92103,

SERIOUS COLLECTOR? Desire ﬂ'-ualit{ A%mrlls? 5
LS. Commemaoratives 154 Keith Marsh, 1 Landan,
Wilmington, Del. 19810.

SENSATIONAL Clearance, Twenly Different Packels
50¢. Approvals. Norge, Wyckof, N1, 07481,

75 TRAIN Stamps 204 Approvals. Ralph's, Dept-ZA,
1664 Murray, Forty Fort, Pa. 18704,

AN Unusval U. 5. Approval Service, Sherman, Box
153556, Philadelphia, Pa. 19111.

520 DIFFEREMT Stamps $1.25. New |ssues Approvals,
Klondike, Harrisburg, 1. 62946.

LODK: 300 Worldwide Stamps, 25¢ with Approvals.
Scenic Stamps, Box 1973G, Vancouver, Wash, D8663.

FREE! Beautiful Nudes Collection, Approvals, Bank-
notes. Summit, 1146A-48th, Brooklyn 11218,

50 SPORTS PICTORIALS 35¢ With approvals, Arbour,
3727 Downey Dale, Randallstown, MD. 21133,

RICHARD WIXON 1973 IMAUGURATION DAY Cowver.
Scarce mow. Special 1-day-only postmark records his-
torical event on lovely cacheted enwvelope. Only 32,
K.M. WALSH, BOX 3J08AI, TUCKAHOE, W.Y. 10707.

UNITED STATES—IOD Different Flag stamps 15¢.
-ri‘-ﬂffﬂl'lilﬁ.g Blachman, Box 147, Homecrast, Brooklyn,

25 BRITISH Colenies 10¢. Approvals. Parrish, Box
14383PM. Minneapolis, Minnesota 55414.

FREE U.5. mints with l&prwals. Chapman, Box
487M, Galesburg, Michigan 49053,

FREE Huge bargasin bulletins. Try 121 diff. U.5.,

1.00; 100 Nudes, $2.50; or $9.50 buys either 1000

grmany, of 1000 Latin America, or 1000 British Em-
pire or 500 diff, U.5. plus $21.00 value in foreign, No
approvals, M & | Associates, 2831 Emerald Dr., Walnut
Creek, Calif. 94598,

AMATIING PROFITS! Invest in waluable U5, Mint
postage stamps at face value, Details 25¢ plus self-
addressed envelope, Prosperity Asssoclates, P.O. Box
478, New York, Mew York 10031

$10.00. At least $10.00 catalog value in all different
world-wide stamps for 25¢ when reguesting our ap-
pfnuazls. Elchelberger, P.O. Box 570, Santa Rosa, Ca.

AMERICAN CREDO Set Free to Collectors request-
ing low priced Approvals from: Richard Thorme, 13317
I.r%lin Street, Silver Spring, Maryland, 20806.

99 DIFFERENT Worldwide—25¢. Approvals, Solway-
PM, B26346, Houston 77207,

218 POPULAR MECHANICS

INEXPEMSIVE Packet Approvals, $1.00 Deposit, Re-
fundable. Fies, AGP, Thornwville, Dhio 43076,

FREE Duplicate Exchange, 2¢ approvals, Belden, Box
4175, Durgnm. Michigan 48126,

CANADA 75 Diffgrent 25¢, Approvals. Oroszky, Box
1, Sarnia, Ontario, Canada

FREE Mint British Colonials from Antigua, 5t, Chris-
topher, Mevis, Sarawak, Turks, Calcos, Tristan
Caymans, S5t Vincent. Frée with approvals, VIKING,
Great Neck, NY 11021,

GRAB BAG Of over 100 Unassorted stamps. Containg
new issues, Asias, South Seas, Africa, etc. All for onl
E%lthtluton Stamps, Dept. EX-1, Littleton, N.H.

FAMOUS MOVIE SCENES On Real Stamps! 25¢, ;g-
provals. R. Jomes, Box 5890, Cambridge, Mass, 02139,

W.5. And Foreign approvals at 3¢ and up. Harold
Stref, Rural, Forl Dodge, lowa 50501,

SEND Onlsv :luf for nice collection of U.S. Stamps
including $5.00 issue and scarce mint Sipex Souvenir
Sheet. Altractive price lists of other beautitul stamps
and collectors supplies also included. Mystic Stamps.
Dept. 55-1, Camden, Mew York 13316,

U.5. Stamps, Free price list, mint, used, plate |
g{ﬂu!t; Southern, 2278 Frayser Blvd., Memphis, Tenn,

500 Diff, Stamps. $1.00 with approvals, Indy Stamp
Service, Box 28521, Indianapalis, Indana 46226,

50 U.5. Historical Commemoratives 25¢. Approvals.
Emgpire, 3552 Snelling, PS5 11, Minneapolis, Minn. 55406

50 DIFFERENT Pre-1945 United States. Including
Commemaratives. Only 25¢ with pruﬁl~sharln$ ap-
roval. 25 United States Alrmails, 734, Universal, Box
D, Keposha, Wisconsin 53141,

UNBEATABLE! 250 FROM ANY CONTINENT! Breath-
taking Pictorials. Exciting Topicals, Famous Paintings,
Valuable Commemoratives! g:ctal:ullr $15.00 Value
Only 15¢. Approvals, Dual, ¥ 6, Mew Hyde Park,
Mew York 11040, .

AIRMAILS; 39 Different U.S. ($3.50 Retail Value),
;I.W to approwal applicants, Micrael Wilcox, Box
17, Bloomfield, CT 0B00Z.

1950 Washinglon Sesquicentennial et for 25¢
When requesting our U5, mint price list. EES Stamps, -
2567 Soper Ave., Baldwin, N.Y. 11510,

WORLDWIDE Collection 125 interesting stamps 10¢.
Approvals. Casto, Box 927, Largo, FL. 33540,

207 Different Triangles, Sports, Topicals, etc. Value
$7. Onmly 25¢. Approvals. Free catalog and coupom =
';azn':rltslj, £1. Jayto Stamps, East Syracuse, New York

100 Fascinating Turkey Stamps (all different} only
55‘&“3159,!?}! only. Goliath Co., Dept. ¥-1, Bethlahem,

“WHOLESALE™ L.5.—Forei
Free! E hin
Grand Raplds,
Charge.'

U. 5. 30 Differemt mint commemoratives $1.00! Ap-
Erm.lul!.. Gordon Davison, Hillsbaro, Mew Hampshire

Pricelist and calalrg
Guarantead, Schneider, 1240,
ichigan 49501. “We accept Master

U.N. MINT 25 Different $1.00. Philpot, Bex 111,
New Berlin, Wis. 53151,

70% DISCOUNTS—Worldwide gemeral approvals.
Gains, Box 788, Mattoon, 111, 61538,

25 U.S. Airmails 50&; Free list; Welsh, 2103
Runmymeade, Frederick, Maryland 21701,

“MONTREAL Olympic Sports™, Romania's latest Gi-
gantic ﬂi-:nloreﬂ, &Jmmemmﬂues—-l‘r&et Approvals
lus 101 Bonus Sets. William Deems, ﬂﬁi Race,
avenswood, West Virginia 26164, -

OWN Exotic 100 Differant! 10%!2 Approvals. Stump,
212A16 Rosedale, New York 11422,

SEND Only 25¢ for collection 55 Different U.S.
Stamps, Includes old issues, commemoratives hiil‘l
valug, airmails plus hard to get $1.00 stamﬂ. otfer ta
ADULTS only. Send 25¢ to: Goliath Co., Dept. W-1,
Bethlehem, NH 03574,

CANADA Ten Late Commemoratives 10§, Camadian
mﬁvals. Harley Boardman, Little Valley, Mew York {

COINS, TOKENS, CURRENCY

RUSSIA CANADA HOCKEY Medallion |ssued 1972, 32
MM Nickel Silver $1.75 Postpaid, Alan Salter, POB 4
1032, Surrey, B.C. Canada V35 4P5.

20 DIFFERENT Wheatback Cents Only $1.75. Mac's
Coins, Box 341, Oxford, Ohio 45056.

SET Of Four Curious B and 12 sided, round and
square shaped coins from Pakistan. Semd only 10¢.
Mystic Stamp Company, Dept. CM-1, Camden, New
York 13316,

LINCOLM Cent 1509-VDE £1.00. Chili Celn, 1350
Bufialo, Rochester, N.Y. 14624,

PRICGE Lists of United States Stamps and Coins. 256
Refundable, Bryson, 612M White, Toledo, Ohio 43605.

GRAB BAG Of coins from 25 countries, Only $1.00.
Money back if not delighted. Littleton Coins, Dept.
DX-1, Littleton, N.H, 03561,

BRILLIANT Proof Sets—1957, 1959 Each A%
19688-19695-19715-19728 Each $5.49; 19765 311&“'
Gi ic Bargain List 50{. Bebee's Incorp., ha,
MNebraska GE111,

{Continued on mext page)




COINS, TOKENS, CURRENCY
(Comtinued from preceding page)

WHEAT Pennies—one brilllant uncirculated, one
“8" minl—eight more assorted—3%1.50—S%end Salf-
Addrassed Stamped Envelope—HKenney's Pennies—Box
182, Flat Rock, Michigan 4E134.

INDIANHEADS & Lincoln Cents 1BB3-1949 33 Differ-
enl $2.88. Cataleg 25¢. Edel's, Carlyle, Illinais 62231,

HIGHEST CASH OFFER Gold, Silver, Coins, Stamps,
anything collectable. SEND VALUAELES NOW!! ABSO-
LUTELY WO OBLIGATION! Coinpockef, 342 Central,
Lawrence, NY 11559,

WHEAT PENMIES—Circulated fillers—1934 thru 1958
PDS—Your choice 15 different—32.49, Emparium, Box
262, Arcadia, California 91006,

ANTIQUES, RELICS, INDIAN
GOODS AND CURIOS

ORIGINAL Antique Telephones. Illus, 1976 Catalog
J0¢. Telephone Co., Turtle Lake, Wisc. 54889,

INDIAN Relics, List free. Arrowheads, $5.00 doz.
Folsom $10.00 each, C, Secrist, Deerfield, Mo, 64741.

SELLING 10,000 Indian Relics, Arrowheads. Knives,
inf“?ritﬁ?ﬁll Scrapers, Etc. List Free. Lear's. Glenwood,
(LT a

COLLECTORS WEWS, Big monthly newspaper covers
ALL collectibles. Ower 1,000 buys sell/ trade ads.
gsﬁﬁfa yr. Sample 1. Box 155, Grundy Cenler, lowa

VALUABLE Waaoden Nickel—Indian Catalog Free.
Indianfead, Indian Pass, Fla. 32456,

WORLD'S Finest professional magic tricks, Joker's
MNovelties. Giant [llustrated catalog 25¢. Top Hat.
Evanston, Illingis 60204,

FREE! World's lnﬂlnl numt: :mTrlm 1600 Fun-
makers, lnh.u.. Tricks, Sclence Hobbies,
lewelry, Psychedelia. ]lpmlsnn Sml.!h t:-d. ML Clemens,
Mich, 48043,

600 ILLUSTRATIONS—52 Catalog Pages—Fres Tiick
—50¢—Manhattan Magic, Box 334-M, WYC 10011.

PROFESSIONAL Magic! Factory Direct to You. Giant
1976 Catalog—%1.00. (Refundable). Hank Lee's Magic
Factory, Dept. PMI1, 24 Lincolm Street, Boston,
Massachusetts 02111. L

FREE Trick and Catalog 25¢. Magic & Fun, Box
1936-PM, New Yark, N.Y. 13;:1:-.

“FIVE PROFESSIONAL MAGIC CATALOGS $1.00 (Re.
funded first order) PRACTICAL MAGIC, 2311R Whithey
Ave., Hamden, Connecticut 06518,

MRBEGIC Trick and catalog $1.00. Milnes,
Princeton Rd., New Castle, Penna. 16101.

MAGIC! Large combination professional and amatiur
catalog, 50¢, refundable. Order from ald, reliaole
dealer. Fast service, lelfries Magicland, Box 274-A,
Dallas, Texas 75221,

BE A Magician! Twa Booklels explaining 156 tii:ks
Plus large Professional Catalog $2.00 (refundab o}
Magic Inc., 5082 Lincoln, Chicago, tlllnms GOG25.

EYERYOME Has a story telling frlaﬂd. s:nu him ;
BS Liars Club certificate, Send $1.00, nome, Addriss
to: Liars Club, P.O. Box 61, Alamo, Texas T78516.

11058

224 Page Antigue Buying Guide Originally Published
For Dealars With Thousands OFf Prices, ‘Wholesale And
Retail. $1.85. W, G. Miller, 85 Harriman Slreet,
Bedford, Ohio 44148,

MODELS—CARS, SHIPS,
TRAINS, PLANES, ETC.

REBIND YOUR DAMAGED BOOKS. With a few comnion
tools and a homemade book press (plan included) you'll
be able to handle anything frem a tern hinge 0 a
complete rebinding. Photocopy of article as it ap-
ggarm in P.M. available for $1.75. Send orders to:

pular Mechanics, Dept, HE. Bax 1014, Radio City
Sta., Mew York, N.Y. 10019

SHIP MODEL Kits, Plans. Fittings from our own Work-
shop, Big IMustrated Catalog: $1.00, Blusjackel
Shipcratters, 145V Water Street South, Norwalk,
Conn. DGASA.

STUART Steam Engines, Castings, Catalog 3%1.
Carolus Models, 3082 5. 200 E., Bountiful, Utah 84010.
“SHIF Model Kils, fitlings, plans, books, tools, en-
ines, motors. 1876 lllustrated catalog §1.00—'"'re-
undable with first order'’. James Bliss & Go., Dept.
M, Route 128, Dedham, Mass, 02026,

MODEL Alrplanes—~Big 220 Page Catalog $1.50. Sig
Company, Mantezuma, lowa S0171.

LIVE Steam powered backyard rillrml:l-! Al !Iiﬂ'l
Complete “hnlt—lnielher kits," casti
Excellent drawings page t:il.llnl 2.00, Lit lu
Engines, Lomita, %llllﬁfﬂil 717,

SHIF And Airplane model kils catalog 25¢. Scien-
tilic, Inc,, 340 Snyder, Berkeley Heights, M., 07022

SHIP And Yacht model fittings: Pine construction
hull kits; blueprints. snndé far illustrated cata-
wﬁhrgan l1l:\h'ua‘ Inc., 1002 Etowah Avenud, Royal Oak,

" MASTER Shipbuilders EI'IIH!I-I 128 Pages, Kits, Toals,
Books, Fittings, Wood, Ships l.lni-rrllted Box
J2X, Mortan Hh'u, 1lingis EEIEIEI

RADID CONTROL Alrplanes, Boats, Helicopters, Big
Discount Calalog $3.00. Modelers Supply, Box 7185,
Mantgomery, AL 36107,

CHINESE Junks, wood ship models. Wils or pre
assembled. Free brochure. Weite:  Ship  Model
Emparium, 15260 Linden Ave, No, Seatile 98133,

BOOXS & PUBLICATIONS

WILDERNESS Living! Shelter, Food, Power, Madical,
Sell-defense, Military. Books—Vital, Fascinating, =x-
tracrdinary! Free calaluu. Adobe Hacienda, RFD 3,
ﬂliﬂdala Arizona B5301.

“PUBLISH your book! Jain our successful authers:
publicity, advertising, promotion, beautiful books. Al
subjects invited, Semd for free manuseript report @nd
detailed booklet. Carlton Press, Depl. PMK, B4 Filth
Avenue, New York 10011,

NATIONAL Geographic Magazines, 1BEB-1877. any
.ls;;;g Buzbaum, Box 465PM, Wilmington, Delawire

FREE Book. Prophet Elijah Coming Before Ghr st

Megiddo Mission, Dept, 63, 481 Thurston Road,
Rachester, N.Y, 14618,

CLOCK And watch repairing books, tools, materizis.
Free catalog. North American, Box TTAYA, Fox River
Grove, llinois 60021

USURVIVAL ‘Milltary™ Books/Manuals  Gatalog—
“Surviwal' Freere Orled Foods By Case. Rush $1 00
Cash: Ken Hale (K-100), McDonald, Ohlo 44437,

BOOKSELLERS By Mail—Directary $3.95. Frankiin
Book Company, RDJ, Box 305K, Somerset, N.J. D881,

SMALL BUSIMESS, SELF-EMPLOYED, PROFESSIONALS!
New, capyrighted bookkeeping sy:lam provides nec is-
sary tax récords and valuable managemeant information,
Trial I:DET $1.00 {refundable). Dealer inquiries £1.00
refundable with order). B35, P.O. Box 4205.A.
eading, Pa. 19606,

R/C 3ailboals and Devices, Catalog $£.00. T.5A,

Mini-Sailers Inc,, 6550 Evening 5t., Worthingtom,
Ohia 43085
KITES, GAMES, PUZILES,

NOVELTIES

A :ru:l A STRING——A BUTTONHOLE. Untie this
magic g Guaranteed funll Only 32490
I:nurprlus. 13725 56th South, (1E11), Seatile GALGA.

BACKGAMMON! America's Hottest Game Sensation.
Booklet reveals Secrets for Successiul play. Send DI‘III
tl.!l‘.l. Hamitton Gifts, 526 Hamilton St., Lancaster, P

UNIVERSITY Degreas (phony) shipped Immediately.
Authentic Seal. State-2U9, Box 5222, Station F. Ottawa,
Canada. K2C IH5.

ACRDSS THE BOARD—New Horse Racing Game—3§%9
delivered—Satisfaction guaranteed. MPH Company,
Nrt. PM, Box 1496, South Bend, Ind. 4GE624—Free
Catalog on Requesi,

TENMSE?! Get the amazing new tension er kit!
Great gift Idea for Xmas or anytime!l $3.00. Smirnof,
Box 58M, Pala Alte, Ca. 94301,

MAGIC TRICKS, JOKES,
VENTRILOQUISM

FABULOUS MAGICS New 1976 muw. Qur
Specially Orders smr#ru Same Day. Mo stitutes
Fabulous Magic, 3319 East Charleston, Las Vegas,
Nevada 89104,

FREE 1976 Magic Calalo
Imperial, Box & ZSP' U-rmut-'r
VYENTRILOGUISM! Informaticn free

cl
COLON DUMMY CATALOG—25¢. Mater, Box &M
Littleton, Colorado BO120.

lus gift cerlificate!
ssachusatls ﬁllﬂl

TWO! Diflarent ic Catalogs 25¢. Miaml Magic,
G734 Bird Road. Miam !-'l'll-!l-m.l y

LOW COST Books, Wealth, Success, Happiness,
Health, Sex, Personality, Ete. FREE ||.L|ﬂ-ml'ﬂﬂ BirD.
CHURE! MPM Productions, 334 Inn Street, MNewbury-
part, Mass, 01950,

SAVE On used Cars! Learn Dealer's secrets. Send

IMPORT-Export opportunity, profitable workd-wida,
mall order business from home, without capifal or
travel abroad. We ship plan for no risk examination
Experience unnecessary. Free reporl, Mellinger, Dept.
C2706, Woodland Hills, California 91364,

TREAT Yourself to Better Lite with Successful, Prafit-
able Maitorder Business Anyone Can Operate. No Ex-
perience Mecessary. Free Details; Write: DelRoi, Box
J13A, Rogers, Arkansas 72756.

HOW To Make §5,000 per month in your own homea!
au;mielss Details Free. Harris, P.O. Box 106, Broaklyn,

" BROADCAST STATION: Start your own! Free booklat.
“Radio!”, Box 551681, Walnut Creek, CA. 94596,

HOLLYWOOD Cementcrafly Profitable Home Business.
Experiance Unnec-es;&r%. Unlimited Paottery Designs
Made Without Mowids. Birdbaths, Fountains, Wishing-
wells, Waterfalls, etc. Chemical Coloring Formulas,
Maible-Glazing. Free Brochure. Concrete Facts, 602
Athens Street, Altadena, CA 91001.

$300.00 WEEKLY Fozsible-——Mailing Sales C:ﬂ:u}ars!":
Details Free!! Lowe Line, 37.-PM Cedarridge, Paclfic,
Mo, 63069,

THERE'S MOMEY T0 BE MADE, By writing short ar-
ticles at home, Begin Immediately! Report raveals haw
and where, Send $1.50. Pipeline House, 267 South
Zobb, Box 1275, Paimer, Rlaska 99645,

$2,000 MOMTHLY Possible, proven program-—
3l /B11011, Box 2663, Newn-url Beach, CA 9?26«53

IMVEST in your Future- :23!} pa“ biaak rgwals s how
wnyone can get rich, $3.00. B. Hood, 40 Stuart Ave..
Dracut, Mass. 01EZ6

WRITE For free list of mnnermakinﬁ uppnr‘tﬁ-n‘l":
Booklets—Myermac, 14624 Moorpark, Sherman Oaks,
California 91403.

$200 Weekly. l.lmiue Mailing program. Free delails
Dunham, Box 18819.C. Memphis, Tn. JB118.

STUFF EMVELOPES, %250. PER THOUSAND, FRE:
surmzsﬁ. RUSH STAMPED, RDDRESSED ENVELOPE,

W/M EN ﬂFltSE! ROUTE 1, BOX 263-Ci1, PAULS
VALLEY, OK, 73075.
EARMN Exira money in your spare time mailing

spmmission circulars. Rush addressed stamp d enva-
ope for free details. Brooks-Ealon Associates, 5
Hfh-e an Avenue Bl1, Port Washinglon, Mew York
1 ;

WE NEED GINSENG GROWERS! 53,000-$30,000 Annu-

III ! We Buy Your Crop. $3.00 Send for seed sample

information, Glass's Ginseng Exchange, Box 336
'!m:hd‘lle Station, Jamaica, NY 11434,

SECRETS! Mail Order Success. lntamntlnm“r e
nous experl reveals how to make home business fog.
unes, Beginmers: Gel free report “Make Money By
wail". Discloses free adverlising, profitable products,
Viailco, Dopt. CCT0B, Woodland Hills, California 91364,

GET RICH By mall! Nationally known millionaire wiil
whow you Raw, Write for casae hlﬂnrlu infarmalt us

naak, cmluf and complete delails, EVERYTHING
:llj“nﬂ No obligation, Gil Turk, Dept, 530, Montvale,

“TRUTH'" About MAILORDER Revealed!!! No :F.IFI‘-_-
micks. Frea delails. Send sell addressed envel=p=:
Iutw"':h' Box 9T0ELL, Mitchell, Ontario, Ganada, NOK

STUFF Envelopes 5500, 1000, Free Details Send Sall
\ddressed Stamped Envelope, Steffen, 2083819 Luther
"lace, Saskatoon, Sask, Ganada.

lll.ll.l.’lllﬂl MILLIONAIRE Helps beginners start n'.l-_n
lusiness, money! Spare time! Free details’
mpﬂall‘ﬂll ox BSG1. Fountain Valley, Eﬁ 92708,

HOMEWORKERS! Bip Money addressing, mailing an.
elopes. Valuable offer 108, Linco Publications, 3636
*gterson, Chicage BOBSY,

2.00. Value Researchers, PO Box 1024C, E) Cerrito,  susranive $6.95  Flacher Gor PO Box 1033

A 84320 ‘asamond, Calif. G3560 ]
PLAYS, SONGS, MAILORDER Millicnaire helps beginners make $500
MANUSCRIPTS

LYRICS-POEMS Wanted for musical setting, recod-
ing, Promotion available on selected songs. Fabulcus
$1,000.00 offer. Monthly Awards, Talent, 17 (PM)
Lengwood, Quincy, Mass. 02169,

" WANT Your book published? Learn how we publish,
ld"l'l‘rlllﬂ' promate, distribute. Al subjects. Fiee
booklel PM. Vantage, 516 W, 3ath Streel, New Yook
City. 10001.

SONGPOEMS! SONGS! Urgently Needed, 5050 Agroe.
menl. Betly's Music Makers. 103558 Paradise :
Troasure |sland, Florida 33706,

BUSINESS SERVICES

YOUR CATALOE PRINTED—Low az 4
Sbag for 16, elc, Fram camera ready
eample and prices: Dinner & Klein,
Saattle WA 1.

BUSINESS OPPORTUNITIES

CUSTOM PICTURE FRAMING—A satisfying profitabile
craft! Learn at home—no experience needed, we sop-
ply  everything, Booklet mailed free,  Creative
Framecrafters, 1205 W. Barkley, Box 16, Dept.-CPl,
Orange, California 92668,

IIIHMHEII INDUSTRIAL SELYER—Yours for takrg!
a 000 yearly slble, Free information: %ilverman
4, Box 548, Woodvlile, Texas 75870,

Tor 8 pages
copy. Free
Bm: ‘21 BER,

vookly, Froe reporl reveals secret gllﬂr Execulive
AL, 333 Marth Michigan, Chicago 606

SAVE MONEY! $4.00 Forwards Your Name to Every
lusiness Opportunifies Ad This Issue. Knight, PO Bo
481, Springfield, OH 45501,

FREE MONEYBOOK, “MILLIONAIRES SUCCESS !E
GRETS™, Fortune Building Detalls Revealed, Millioni
Iinitd,, Bul 41023-C. Indlanapolis, Indiana 46241,

MAKE %2,000.00 MONTHLY. Write: Eagle —A

Eagla -—A—
Lnterprise, 2021 Morlth East 19th, Oklahoma City,
Tkla. 73111,

“EVERYTHING You Ever Wanted To Know Aboul The
ldpitprder Business But Didn't Know Where To Find
it." $5.00. Particulars free, (Dealers wanted.) Neil H,

‘asker, Shamokin, Pennsylvania 17872,

OWN Collection Agencyl] §25,000.00 ¥early Possibie,
IMaster-PM, Dowsonville, Georgla 30534,

PLANTERS, Woaden, Earn $10 per hour 12 Beauliful
:-m ns. Send $2. Lo Planlars, 2234 1586 Ave. North,
starsburg, FL. 33713,

0,000 GUARANTEED OR OWE ME NOTHING. o
mmnullilnrl HDW er hour possible, Details Free,
imur.lic“ Dept. B, P.0. Box 11065, Orlando, Florida,

|

(Continued on next page)
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BUSINESS OPPORTUNITIES
[Continued frem precoding page)

INCRERSE Your income, Start home business in
gpare timé. Several free (deas. The Eclectic, 1284
South Broad, Thomasville, Georgia 31792,

TAKE Catalog ordérs. We drop-ship 1001 best- Eulllng
specialty prooucts. Lowest below-wholesale prices.
Immeédiate delivery, Spectacular home business oppor-
tunity, Free Book. SMC, S081 De Sato Ava., Uepl,
20-47, Woodland Hills, CA 91365,

$30.00 HUMDRED Stuffing our Circulars into stamped
siiiressed envelopés, Beginners Kl $2.00. Cobossl,
1433P-61 Street, Brooklyn, N.Y. 11215,

| MAKE $1000.00 Monthiy Hlullﬂp;"l.ultlls, How?
Write: Des#rl Iadusiries, Boax B233 runalapai Br.,
Kingman, Ariz, BB412,

FREE Mallorder Dropship Busingss Magazine!
Lﬂ_;{'laer: World, Box 1355K, Sioux Falls, Souwth Dakola

100% PROFIT Bronzing Baby Shoes. FREE LITERA-
TURE. NBC, Box 1804-PM, Sebring, Flerida 33870,

BIG MOMEY Part/full time, Free diteils, Mark 110,
Box 723, Murpiiysbare, 101, 62966,

“HOW Mailorder fortunes are made!” 258 pape
haidcover, $10.00. Fige particulars, Small Wo.id, 12
Falling Creeh, Pitistord, N.Y. 14534,

BECOME “‘Morigage Broker.” Lucrativel Capital
Sources, Box 640099, Uleta, Florida 33164,

§$700 Monthly. Raise Rabbits, Laboratory Ani-
mals for us. We Supply Equipment, Breeders, In-
structions. Finamcing Arrangements.  Details-25¢
Laboratory Amimals, Inc., M, Countyling Road,
Pentwaler, Michigan 48448,

$700 Per month earnings possible filling owl in-
come tax forms al home or tax ofl.c. dur-pg lax 98-
son. We show wou how. Simple, quickly lesned
Detatls mailed free, Mo salesmen, Hurry, Big demand.
Federated Tax, 2065 Montrose, Chicago 60618,

FREE Jeweliy Sales Kil. Make 233% lelt
Courtesy Gems, 1634 Bogart, Bronx, N.Y

FREE 100-Page Catalog walting to hrlnx you Bl

spare-time cash commissions, Sell Advertising Bao

atches., Every business & prospect , . . complete
selling instructions furnished, Steady, repeat businass,
Dept. MX-1176, Superier Match Company, 7530 South
Greenwood Avenue, Coscago, Nlinois 60619,

MAILORDER—Establish own business, Everyifing
supplled—catalogs, ads, mailing lists. Merchandise

dropshipped. Gif-Guide, 5818 Venice, Dept. 464, Los
Angeles 18.

EARM Mone ilmlnf Fishworms for us, Write
Oakhawen-38, Cedar Hill, Texas 75104.

PIANO Tuning quickly lesrmed with home study
course, Diploma granted, Americap Tumimg School,
17050 Telfer Dr., Hnrm HIb, Cail, 95037,

BECOME Our Mall Order Distributor with
. Free Brochure. Audit Controls,
Ave., Fair Lawn, New Jersey 07410,

VENDING Machines. No illlll'lt Routes earn amazing
ﬁlﬂﬁts.g;# calalogue Free. Par Machine Corpord:
MB Greenspring Drive, Timonium, Maryland

150 Invest-
Brookside

$1.00 LISTS You year sent to 1000 Importers, Job-
bars, Mailers, our malling wear. Dixleml, King,
North Cargling 27021,

HOW TD RAISE $100.00 to $1,000,000.0010 Write:
Capltal-PM, Dawsonaville, Geargia 30534,

| MADE $40,000.00 Year by Masllorder! Helped
others make money! Frees Proof! Torrsy, Box 31
Ypsitanti, Michigan 48197,

MAIL Baby Catalogs to New Molhers for Blg Profital
Details 25¢. Vaolz-PM, Ypsilanti, Michigan 481

REFAIR Hydraullc Jacks—Detslls Frem. Wrile
H:utrlullr: Parts Supply, Box 4157, Brownsville, Texas

l'ﬂll Own Mallorder Catalog Busimess. No Merchan.
dise Investment, Details Fres. A.M. Sales, 31-14 54
5t., Easl Edmhurst, NY 11365,

EARN $60.00 Daily manufacturing Concrete Femce
Posts. Practically mo investmenl. d stamped-ad-
g;?é‘:d envelope. American, Excelsior Springs, Mo.

570 TO WEEKLY—Home, Spare Time Simplified
Mail eeping. Immediate Income, Easy, Auditax,
Box 34T41A, Los Angeles, Calif. oD034.

$400.00 MONTHLY Raising gant fishworma. Soilless
method. Charlie Morgan, Bushnell, Florids 33513,

FROFITS FROM CLASSIFIED ADVERTISING! Booklet
shows ﬁ'u how to start '_rnur own businass with Glas-
sified Adverlising. UII 1.00 {Refundable with first
nrdur I H. E. I.ul MECHAMICS, DEPT. P,

234 WEST S7TH ! ET, HEW YORK, W, Y. 10018,

BLOCK Machines, Posts, Mold Catalog 53.00 refung-
able, Cerlayne, Route One, Box 95, Rapid City, South
kota 5701,

$231.00 EXTRA Weekly Playin
Game™!! Details—Business,
Georgia 31707.

SELL SENSATIOMAL LOW-COST BURGLAR ALARM.
Lightening seller. Excepliomal margin. Samples for
;riPJI.]‘ Morthwest! Electric Awe, 213, Mitchell, 5.0,

WATCH REPAIRING. For cash income or nobby, Free
sample home study lesson. Ghicago School of Walch-
making, YLA, Fox River Grove, Illinols 60021,

Mail Order ‘‘Money
J Robinhood, Albany.

VINYL'S WHERE THE MOMEY 15! Invisibly rlﬂir re-
fimish, recolor fummiture, luggage, car tops. aulk,
easy, Twa small HI.'IM obs & day eamn LI’J $1.000 &
month. Homes, cars, t:a:. restaura uniimiten
cuttomers. Stari erllrl after a ﬂmﬁ pract:e Ten-
sational detalls Free. P' 2007 ntrose, Chizago

GUARANTEED $178.00 Weekly, Work ome hour daily.
;r‘azu] Brochure. FAS, Box 13703), San Antomio, TX

$2,300.00 Spare Time earnings with Unique Wood-
working projects, Details free, Bradley House, 157-A11
Bradley Avenue, Meriden, Connecticut 06450

FREE MAILORDER Report! Plan guarantees beginmers
50.00 per order—Ao $750 weekly. Professionals, Box
1093E, Seattle, WA DE11L.

SELL Boohks H mll Complete dealer set-up—Frea,
Midwest, , Shawanp, Wis, 54166,

HOW To Fuhl!sn 'l'nur Own Boak SMA Course, Chart,
or other Printed Product, amd Market 1t Warldwide!
Free Brochure. Shimmco, Box 3577, Central Point,
Oregon 97501,

$200.00 MOMTHLY. Spare time Business Plan making
Mowelty Items from scrap lumber, Workshop Five, 3800
Harney, Yencouver, Washington 98660.

CLASSIFIED ADVERTISING. 60,000 Buyers, $.15/
word, Details $1.00, (refundable) Salee, 14328 RBiech,
Lewiston, |daho B3501

GET RICH! Use other people’s money. Be mongy
broker. Write: IIlIEan Trust, 565.PMN Mohawk,
Boulder, Colorads BO303

§$250—5500 ' Thousand Stuffing Envelopes, Complete
Assistance, Send  Stamped Addressed  Emcelcpe.
';’lll.lllﬂr:, 1530 Palisades Avenue, Foit Lee, NI, 07023

uite

EI!IJhTEIITInI: Frirl:murs Rack Man, Vendors White

ant tg Trade? Who else bougit

simitar ., . """"‘1'7"“"”"II Subscribe fto: , ., " LE
JOE'S GAZETTE™ Details: $1..... .. P O. BOX 239,
FRANKFORT, KENTUCKY . ., . . ... . 40601,

MAKE 51000 A WEEK CAMPING, Mo Capital, Land,
Selling of Cxperience Needed, Froe Dolals, Writes
“Camping'”, Dept, 220, Box 1616, Torrance, Cant.
050%,

MATLORDER DEALERS WANTED! 51,000 mominly
GUARANTEED! Write: UNDERWOOD, Box 154, Fairfax
Station, Virginia 22039,

YOUR Name fto 1000 Business OPPORTUMITIES,
£1.00. M-PAC, 201 Almon, Tuscumbia, Ala, 35674,

COMPUTER Bl m Charts, Need National Distribu-
tﬁfhm“”s $1.00. BOX 17371, Irvine, Cabifornia,

MAILORDER Bogimners—Sell Books, 400% Profits!
Regal Gifts, 44 Grove, Arlinglon, Mass,, 02174,

750+/ THOUSAND ﬂumn Emrtl.uus &ufm
PER YEAR POSSIBLE AND PROBRBLE Wi

UNIGUE I.'IFFMI'I.III'IT'I' Send %zlf Addressed Stamped
Envelope To: Wable Company, P.O. Box BSEB, White
Bear Lake, MN 55110,

SELL Books by Mail. Wholesale Book Buyers Direc-
tory and Dealer Set-up $1.00. Books—45PL, Halesite,
New York 11743,

UNLIMITED INCOME Set Your Own Pace Selling Gifts,
300% Profit Possible Detalls $1.00. Superior Products
Company, 4501 East Patricia, Tucson, Arirona 85712,

MARK WELL THIS DAY! You've come upon something
that'll afect H' life! Write for free “1001 Ddds'™!
£10,000-5 100 sctually made al home by oddballs!
PI.II!IIWEE Carlshad, Callf. 92008,

BECOME A MILLIORAIRE In 90 days wsing legitimate
business procedure wirtually unkmown to 99% of
eneral public! Detail—send 25 ln- Schnella, 1B11,
ox 213, Ruthven, Ontaric NOP

FREE llﬂlt!‘l' Free ml‘l’l:hllldlil frae 'lllhﬂll!-ﬂt
catalops. Address bookiet, . Harvir Co.-P, LPO
Box 53, Niagara Falls, H.Y. HJD

MAKE Money Selling Proven Synthetic Lubricants.
Write: GBS, Box O, Sparks, Nevada 89431,

MAILORDER—HOW TO BEGIN? Send for descriptive
illustrated folder listing forly publications that guide
you to success. Send 5.A.5.E. b R. Sumner, PO Box
BIM, Haddon Heights, N.J. OBD35,

WEEKLY! Make, Sell Bricks! Fres information!
Xcito Bricks, 5715 N. ﬁn:ar‘! Chicago, 111, 80859,

MEW! |mport-Ex Q tunities Newsletter, De-
tails free! Iprllernaml ﬁmeﬁng Services, Box “'C",
Barstow, Ca. 92311,

START WHOLESALING—From ftrunk of your car.
Grow with us. $45.00 Inuesnmrll ‘nir ms {ﬂl started,
Refundable. Details: Send 5.4 mner, PO
Box B3P, Haddon Heights, M) nm;s

$300.00 Spare TIITIE Profits, Table Saw/Band Saw
required. Detalls Woodshop “Genie™, 6743
Hanbury, Long Bea-cl'l | MKJ. California S&0E.

$500 THOUSAMD STUFFING ENVELOPES COMPLETE
Assistance, rush stamped :nuelnge. Jgan Enterprizes,
Box 09339, Milwavkes, Wi, 5320

FAST RICHES PROVEN. BOOMIMG Catfish farming.
WS, sponsered. Financing. Mationwide eslablished
markets. Lifetime depression proof business, Netails
$1.00. SCIEMTIFIC CATFISH FARMING, Box 1082, 5t
Petersburg, Fla. 33731,

WE'LL Pul you wise to sensationall
ness. Target Enterprises, Box 71,
Pepasylvania 15033

profitable busi-
ast McKeesport,

CONTROL %1,000,000 IN REAL ESTATE! Met 52,000
monthly, Mo selling. No Cagital to starl. Unigue
leverage opportunily, Free Brochwre,  Kashbuilder,
Box 1132-198, Indianapoiis, Indisna 46225

MAKE 52,000.00 MOMTHLY. Spare fime. Unegue
EIHH'EI'I enterprise. Mo selling. No capilal to stark, Free
rochure. Kashbullder, Box 1132-19K, Indianapolis,
Indiana 46225,

PHOTOSTAMP Agents wanted! Make Big Money From
Hame  Mailorder. Free  Samples,  Information:
Postermatic-C7, East Providence, R.1. 02914,

CALIFORMIA MANUFACTURER NEEDS MAN To assem-
ble owr product and be iocal agent, exparience un-
necessary, May start while presently  employed,
Fivi-Figure income for responsible applicant, 5.K.R.M.
Manufacturers, 1419 West Dolores Street, Wilmington,
California 80744,

ﬂm .08 Monthly Raising Earthworms For Us. Free
ils. Baker Enmterprizes, Box 192, Sparta, Ohio

smn Your Own Correspond School, €
Guidance, Bl?! 2044, cn:nr-:ﬁu. i:ael'iﬁﬁnint 9??22. iz

220 POPULAR MECHAMICS

MIDDLE MAM WANTED! Unusual posilion represent-
ing our cempany. Mo selling. Regquires telephone, de-
endability, honesty in disbursing company money.
uceplional income. Full or part time, Inland Empire.
1419 West Dolores Street, Wiminglton, California

“HOW To invest now and retire rich." 95¢ plus 15¢
handling. M. F. Harris, 2402 West Allegheny,
Phitadelphia, PA. 19132,

HOME Work All You Want Supplies Furnished $§4.
Myers, 1933 Potemac, Chicago, M1, 60622,

$500/ THOUSAMD immediately, stuffing envelopes,
Free supplies. Rush stamped, addressed envelope,
ﬁggﬁ-ﬂu. 1220 Mertensia, #7 VYictor, MNew York

COMPREHENSIVE REPORT “How to Run Your Own
Diving Business." 45 Yrs Experience in the Business.
Erl]:]{I $a0 to 350 Thousand a year. Send $6.95. )

Geschrey, Box 526, Morton Grove, M1, 60053.

COLLEET Mames, $6.00 Each, Free Detalls.
gil&h:llgsnn -FM2, 113 Falmouth, Rochester, Mew York

BECOME Corporstion representative, Hiphly profd-
able. Complete  instructions, Ari, Box 362,
Wilmington, N.C. 28401,

MAIL ORDER Can turn Spare Time into Cash, al
Home. Send 25¢. Forum IV Enterprises, 12410 SW.
Center, Sulte BAA, Beaverton, Dregon

MERCHANT POLICE CONSULTAMTS Will send com-
plete Expert informatiom to start and operaie & prl-
vately owned MONEY MAKINE Security Patrol Business.
Countless small town City Park and Resort Areas are
wide apen for needed SECURITY PATROLS. Start small
and prow fast. Any active Age. Total 55.00. EMIPCOM,

P.0. Box 5404, Eugene, Orégon 57405,

$1,000/DAY Possible! Send long self addressed,

stamped envelope, SBRC-2, 10590 Malaga, Rancho
Cordova, CA. 95670,
MAILORDER Books, Directories, Manuvals, Delalls.

Senofi  Emterprises, 1589 Albion, Rexdale, Onlario
MoV 186,

MAKE $92.00 FROM Square Foot Plywood (Jigtaw or
Bandsaw necessary). (Proof), details 254, (Refundabie).
Woodarl, Bridgewater, Mass, 02324,

HEW Fire Extinguishir. Sample ofer—huge orofits.
Morwich Chemical, Morwich, Connecticul OB383,

HOW TO MAKE 32,000 WEEKLY Al Home using other
Eeuples money. Guarantesd. Free Details, Richliew,

ox 35277, Dept. B11, Houston 77005.

FREE BOOK!! 2100 Unigue Ways To Make Money!!™
world's Biggest Collsction!! Suecess-M, Box 40614,
Detroit, Michigan 48240,

FREE SECRET BOOK 2042 Unique, proven enter-
prises'. Fabulous ‘'Little Knowns Work home!
Haylimgs, Carisbad, Calif. 92008,

FREE Informafion. Reciaim industrial silver.
lent profits. Send Stamped Envelope: P.O. Box 311,
Jefferson City, MO 65101,

MAKE MONMEY AT WOME. Simple proven methods.
Full-time-part time. Men-Women, Write: Qualidy, Dept.
F, Box 198, Farmington, Conn. 06032

MAILORDER—530,000 yearly . 10,000 Products,
Euclusive! Manufacturer stnrt:h:tw immediately! Write:
Highlands. SR152, Cassville, Missouri B5625.

FAILPROOF—Instant Fortune. Send $1.00. Fement,
Postbon 123, Howell, New Jersey 07731,

MAKE $1000 OR MORE WEEKLY WITH THE RIGHT
MAILORDER METHODS. MANY ARE DOING IT—YOU CAN
T00. WRITE: David £, Rhodes, 1133 Broadway, New
York, N.Y. 10010, A

IMPORTS Establish overseas conlacls; Price, de-
livery, pa ment terms, shipping, e€rplyined, Send
Stam ddressed  Envelope: Hawlilus, Box 33,
Hunt gtnn H.Y., 11746,

GODD EMTERTAIMMENT, Information, 1, your name
to every business opportunities ad this issue. AA, Box
33303, Seattle, WA 93133,

PREPARE Tax Returns—Policeman Albert Myers
made 52000 his very first season. Train at_home, VA

Eprnued‘ Mational Tax School, Monsey, MG, N.Y.
109
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BUSINESS ﬂmn‘l’lﬂll'ﬂll
(Continued from preceding page)

GREAT Profit O pnrlunt fnl Mailorder Businessas.
Profit Package—25¢. Lu 8200 Southwest 124th
Sireet- 85, Miami, Florida 33156, A

$500,/ THOUSAND IMMEDIATELY, Stuffing envelopes,
free supplies, rush stamped, addressed envelope.
Eg;ﬂsezn nmpanr. Box B2172, Virginia Beach, Va.

PIAND Tuning Learned quickly at home! Musical
nowledge unnecessary. bree infaormation. Empire
Scnool, 450327, Miami 33145.

PRINT T-SHIRTS At home, for J:Iuln teams, stores,
schools and businesses, I:Izialls r srum.
P.O. Box 3106, MNorth Myrile Bmh E .

SEND Stamped addressed envelope :m:! In tin
QUICA MONEY, Ri. 1, Box 1268, Vivian La. 71

CREATE—PROSPERI! How to create toys, songs,
articles, inventions—profitable ideas. Fres informa-
lion! ‘Write: Concepts, 1763 Aulumn, Memphis,
lennessee JB112.

GOVERNMENT Contracts—Start with little cash—
Experience, Write: Zoro, Box 132160, San Antonmio,
Texas TE213.

WORLD'S Largest sl.ﬂrly 25% 1o 40% wnder whole-

sale, Closeouls. Hongkong clothes. Autcmohiles. Fres

dﬁetvg;hisnumlﬂnnl Buyers, Box 16386-MM, Portland,
I B

EARM 1500/ THOUSAND WEEKLY STUFFING EN-
VELOPES At home, FREE SUPPLIES, START IMMEDI-
ATELY. Send Stamped envelope: The A, Sherdahl Co.,,
P.0. Box 702-A, Tenafly, N.). O7GF0.

PROFITS Up 1o 3009% ! Gifts, Toys, Jewelry, SIIecLaltﬁ
items! Below-Wholesale Catalog $2.00! Relundablif!
Lyman, Dept. 1811, Box 519, Clearfield, Ut 14015,

SELL SEMSATIOMAL LOW-COST BURGLAR ALARM. Ex-
ceptional margin. Samples for trial. Northwest Electric,
Ave. 213, Mitchell, 5.0, 57301,

$500/THOUSAMD, Immediately Stuffing Envelopes.

Free Supplies, Ihlsh 5!: M Addressed Znvelope,

Montgomery Co 0\: 6761, Fort Worlh,
Texas 76115

BECOME Wholesaler!! 1001 Items! Radios —Gifts—
Movelties—Catalog—Details—send $2—Relundable!
Dotties 1011, Route 4, Seneca, SG 29678,

899 Successful little-known bus.ness;s work Homs,
Write: acrey, 408 Austin, Edgewoid, TX, 7all17.

ESTABLISHED Firm seeking reliable mallmdzi
distributers, Exceplional protit  potential Wik
Contemporary, Drawer 1144F, Forest Park, GA 3005).

HUW To start your own wholesaling business ot

home. 1500 ﬂlrndu:-ts. $2.00 brngs gant catilog. R
Hﬂhle illiams Co., 5727 Floy 5t., 51 Lowis, M0,

MAKE THE BIG MONEY!! Start now for big Christmes
profits. There is still time. Guaranteed!! Hefundable'!
DE‘ $4.95 for kit!! A mail add $1.50. Mail today !
F‘II]IE 10854 Lindblade, Culver City, California

HEHE‘I’HAHIHG OPPORTUNITIES

SPARE TIME CASH. Sell famows Hanover Shaoe:.
Samples, sales kit free. Mo experience needed. No age
limit, Big commissions. Hanover Shoe, Depl. 165,
Hamover, Pa. 17331,

HOW To run 2 Garage Sale, Free Report! 25¢ Postage,
handling. Eon Enterprises, PMF-1, goc. Willgsw Cowrd,
Waukegan, 11inois i

WHOLESALE MERCHMANDISE! UNLIMITED PROFITS.
Complete ordering list $2.00. Lassiter, (Tweed)
Richmond 23228,

BE YOUR Own Boss! 1001 fast, easy ways to make
maney! Free! Rush name, address, :IEi Maney Making,
13263.F Ventura Bivd,, Studio City, Calif. 61604.

25.00 Daily Possible stuffing anutupns[ Free de-
tails. Service, Box 715P, Lynbrook, NY 11563.

GUARANTEED %1, EII] Monthly. Wark ane hour daily.
Write: “UNMICORN.” PM11, 568 Marguette 303A,
Colorada Springs, Colo, BOBIL.

INSTANT Money! Plastics are the wave of the future,
Ela profits mow! At home! Spare timel Materials cost-
22¢ hrin& back $3.20 profits immidiately! Free
wm-ltinrl. ush name on postcard tor Warner, Room
IJ.‘. 2-FM, 1512 Jarwis, Chicage, 1). 60626,

$41.50 DAILY. Easy Homewark., No stuffirg emwvi-
lopes-mailorder  hoax! Information: Selfaddressed
stamped  envel Shiamec, Postbox 4099
Yillage, Ca. 91607,

MILLIONAIRES Success secrets, Wrile for fred
moneybook today. Parks, Box &2564C, Las Vegas,
Newada 89104,

Walley

CLIP Newspapes Sicries At Home! $2.00 to $10.00
Each. Write: Flair-PM4, East Providence, R.1. 02814,

HOW | Made %33,000.00 In Two Months Usin
Hidden Law. Free Detalls: Cress, Box TS506P, Newar
Delaware 19711,

MAKE Statuettes, nmlnltles imitation marble, Sell
o stores or start ift shop, Free details.
Marbleizing, P.0. Box 11?! Hall'mrl Missouri 63011.

$250/1000 Stutfing Envelopes, Free supplies, Send
stamped addressed envelope. M. Willen Co., 18408
Evergrean, Detroit, Mich, 48219,

LEARN Thae secrets of repairing junk batteries,
“Fabulous Profits” at home. From the fririnal
Batteryman. Ap!x Enpnurln;, 3100 Ramona Road,
Atascadero, CA. 534

VINYL'S Where rha Money 15! Invisibly repair. re
finish, recolor furmiture, luggage, car tops. ODwick,
easy. Twa small $20.00 jabs a day earn you $1.000 a
month. Homes, cars, offices, restaurants, unlimited
tuslomers. Start earning after a day's practice. Sen-
%télllill details Free, VIP, 2082 rose, Chicago

Whiy! Selling Books! Write, Rixdin, Box 855,
Demmgr HJI?I ooks] Wri in, Box

5200 WEEKLY, Unigue Mailing Program, Free Details,
Ruth Stamped ‘Bddrassed Envelope. Daco, Box 9161
1811, Ogden, Utah 84401.

“HOW To make money in commercial art. DIFLOMA,
Success, Box 1204 PM2, Youngstown, Ohio 44501,

RECOMMENDED Mailorder “"Best Sllllm'Tﬁ:. Wil
H. Tasker, Shamokin, Pennsylvania 17872,

CASH For Pine Cones. New market, P-Shoppe, 3708
Atwell, Dallas, Texas 75209,

$200 Weekly mailing circulars. Foolproof program,
Start immediately. Write: Hopper, 13 Pleasantview,
Bramptan, Ontaric LGX 1WS.

MAKE EXTRA MONEY. MNew booklet shows ‘rou how
lo make money in your spare lime—withoul working.
Send §1.50. The Hendor Co., Dept. M, 1602 Tih 5t
Clay Center, Kansas 67432,

0 Profit Stuffing 1000 Emvelopes. 23 Centi
Details. Canapro, Box 215-8, Station “H"”, Wontreal,
Que. Canada.

NATIOMAL Small Business Registry Home Bu!iness—-
One Man Operations Fully Guaranteed—Free |nforma-
tion, NSBR, Box G987C, San Antonio, Texas TE209.

LEARN From Experts. Avoid mistakes. Read Journal
of Creatlvity. Advice, Id“s. small business wwrtunh

MAKE UF TO $150.00 A DAY—Polishin IJfl'lllurt
send $2.50 for booklet “SHIME YOUR WAY 0 SUC.

tlna ﬁalwn ssm I, g 1G5, inc., Dept. . Box  CESS" Mirro-Shine Co., Dept, PMS5, P.O. Bax 124
arrifield, .lu 221 Williston Park, New York 115 E.
n!l Catalog—Sell our Iron-On Heat Transfers, Weekly Possible StuMing envelopes. Free de
Sarﬂz-la $1.00. Specialty Wholesalers, Princeton, lowa  tails. Marfax-F, Rd2.60, Scolis, NY 12302
52768, $500,/ Thousand stuffing envelopes. Free details

$12.00 Profit on every $18.00 sale guarantes. Details
free. Dept. 51, Sales Exchange, 2418 Belgrade CL.
Augusta, Georgla 30006,

300 WEEKLY Part Time. Guaranteed. DWA, P.O, Box
11%, Lendon, Kentucky 40741,

SILKSCREEN ING—Gold Slmg:rllm'-'ulnani:in —
Home Businesses—See “Printing Presses” Classifica-
tion—Techirades,

INVEST $250 IN REAL ESTATE, them make 575 per
month for 30 years! Amazing, but it's truel A little-
known bul legal, ‘'Wrap-Around Mortgage Plan™ does
it, A successful attorney tells you how he has done
this numerous times without a Real Estate Broker,
Complete detailed instructions, $3.95. 30 day Money-
Bach Guarantee. Free details on request. MANSFIELD's,
2524-P East 7th Street, Long Beach, CA 90804.

500 MONEY MAKING illll. ﬂltl'-‘ﬂ IDEAS!! Nelson's,
Box 68, Fennimore, Wisc. 5

500 PLUS/THOUSAMD l'l'l.IFFI!H ENVELDPES, GUAR-
ANTEED! Free Supplies. Rush Stamped Addressed En-
welope. |-Ran. Box 207E1Ll, Beaver Dam, Wl 53916.

Q00D INCOME And security wholesaling to retail
stores. One source. free details. Found, 402 Edmonsion
Dr., Rockuille, Md, 20851,

WOODDWORKERS—Turn £4.00 malerial inte $34.65,
MO SELLING! Muge Profits! Pine Shop, PO, Box TH,
West Peterborough, NH 03468,

STUFF EWVELOPES 52500 Hundred IMMEDIATE
EARMINGS Send Addressed Stamped Envelope. Warren
Company, Box 1234, Canfield, Ohlo 44406,

$30.00 A Hundred Stuffing Envelopes. Beginnors Kit
$1.00 (Refundable), R.H.5. Jr., Box , East Hartford,
Conn, 06108,

FREE Mallorder Information, Results Guaranteed.
Write: Ranson, Box 1719, Richmond, Ya. 23214,

$280,/Thousand Stuffing envelopes, Guaranteed earn-
ings. Details 25¢ and stam ﬂ addressed envelope.
Specialties, Delano, MM 55

“MILLIONAIRE SUCCESS SEHE‘H” Details Freo.,
Assoclates, Box 447811, Centerville, UWtah B4014,

MAILORDER DEALERS WAMTED. Earn outstandin
profits using tested promotions! Executive type busi-
ness. Rutward—PG, Georgetown, CT 0BE29.

MAKE Durable Bullding Plastie easily. Wilarpmul
Fireproof, Economical. ;'I Labaratary, Box
168, Eeﬂlrlﬂt! Cala. 8141

Rugh stamped addressed envelope, Parks, Box 123640
Las Vegas, Nevada B9104.

MOMEY! $250 Day Possible, Free Delalls, Write
Hritn! Enterprises, Box !!3 I;'..uls:elhaﬂy, Fla. H?ﬂ?

CASH-in your Ideas! Repor! shows how. $1.50. Eor
Enterprises, PM-1, 606 Willow Courl, Waukegan
Ilinols GO0BS,

PROFITABLE Home Woodworking shop secrets. $3.00,
Valley Crafts, P.0. Box 41, Mooper, Utak 84315,

GET RICH With secret law that smashes deats and
brings you $500 to $2 million cash, Free Report! Credit
(BA11}, 333 North Michigan, Chicago 60601.

WIN Prizes! Thousands paid monthly! Gil your
share! Subscribe today. Year, $6.00. Two BIG issues,
‘3_1 00, Frltmmnuf, 2001 28th 5t No., St Petersburg,

“HW 'I'ﬂ MAKE COIN JEWELRY," Guaranteed money-
maker; MALL'S SUPPLIES, 05320 Croesus, Los imgeles
anoonz,

HOW To Make Mone
formation free. Barr
Chicago, 60660.

GAMBLERS—Free! Win |ifetime income froen dice,
roulette, thoroughbred, harness, dog rocine, Suaran-
teed! Research, Box 551 PMIG, Mineola, NY 11501,

VEMDING Machines. No selling. Roules earn amazing
profits, Big catmiogue Free, Parkway Machime Corp-
pration,  1930PMM  Greenspring  Drive,  Tim onium,
Maryland 21083,

$175.00 WEERLY Correcting Pupils' Lesson:| Sam-
ples, $1.00! Castle's, S07-LP Fifth, NYC 10015,

GET World's Biggest Wholesale Import Catalog
Wirlte: World, Medina, Washington 98039,

$100.00 PROFIT. Sheet 34" plywood. Details 50¢.
Novelties, 610 So. 24k, Elwmun Indians 4603,

writing short piragu-; hs, In-
, Dept. C-27-X, 6216 N, Clark,

EXTRA Incame Information. G & H Indusiries, Box
6603, Providence, R.1. 02940,

HOW TD WRITE MONEYMAKING Booklets, Folios. Any
subjecl, Free delails. laycee Barnes, Box 913-B, Glens
Falls, Maw Yark 12801,

HOW TO WIN CONTESTS. $1.50, Bill White, 2730
GIIK#DM Or., Green Bay, Wi. 54304, Muﬂ!rh:i Buar-
aniee.

CADGETS MAME 3355 FAST! Sample, Information,
£1.00 Guaranteed! Mack Products, Lakeside, Or 97349,

MAILORDER Offers And Opportunities Galore $1.00.
Dells, Box 91, Corry, Pa, 16407,

EARMN CASH!! Mailing our brochures. Send =elf-
addressed. stamped envelope. R. Sumner, PO Box B35S,
Haddon Heights, NJ OQB03S.

IMMEDIATE $500.00 WEEKLY Possible Stuffing En.
v%esr Free Supolies! Rush Two Stamps. Profits,
Belen, N.M. 87002,

WIN! Craps. Blackjack. Handicapoing. Free informa-
tion. Bazaar, Box 496, Chico, Calif. 95927,

£260-5500/ THOUSAND, STUFFING ENVELOPES, COM-
PLETE ASSISTAMCE. Send Stamped Address Envelone.
%Eﬁuntrlmprim. Bax 1033 PM11, Vers Beach, Fla.

LIVING On five acres 42 Ways. $1.00. Homecraft,
2350 WA7-P, Denver, CO BI211.

DISPLAY THE HOMECRAFT CLUB LTD. Enroliment
cerlificate in your home workshop, earn $200.00 each
weehend, You receive personalived enrollment cer-
tificate, and HOMECRAFT catalog of special des'gn-—
its tha best dallar you ever invested. Send $1.00 tos
HOMECRAFT CLUB LTOD., Box 90B2, Edmonton, Alberta,
Canada THP dK1.

FREE Maneybook, Millionaires Success Secrets,
Amazing Profit opporiunities. Eames Enterprises PM,
EII:I No. wllturl Place, Los Angeles, Calif. &Hﬂ-‘

MAEI :mn MONMEY . . . Booklet shows vou how to
make monay in gwr spare time . | Mr 50 Vil
Distributors, 18 So. Maple Ave,, westn G..I'm DHW

HOW TO MAKE MOMEY Writing fillers full upmt
;égﬁ Monticello, Box 6749, Charlottesville, Va.

MAILORDER Beginners, Opparfunities Manual $3.95
!:'I:!a;aﬂrﬁﬁliin Included). McGuires, Box 144, Tacoma,
i

FABULOUS Profit potential, with small Iavastment.
gﬁm brings complete plan. Met: Enterprises, Box
70, Shelbyville, Indiana 46176,

#8500+ THOUSAND STUFFING EMVELOPES. Frea Sup-
plies Send Stamped Self .Mdralsud Envelopa. Erin,
6961 Armitage, Chicage, 111, 60625

PROFITS FROM CLASSIFIED ADVERTISING! Bookiel
shows you how to start your own busines wit Clas.
sified Advertising. un!: il.m (Relundable with firsl
arder.) H. E. KANPPEL, POPULAR MECHANICS, DIEPT. P,
224 WEST 57TH STREET, MEW YORK, H. Y. 1 8.

IF YOU HMAVE AM IDEA FOR A MEW PRODUCT .
4 way to make an old product better, send for impor-
tant information on Protecting, Developing, Ma keting
ouf Inventions/ideas for Cash/Royalty salei. Pro-
essional, fee-based invention service compary, Re-
guesl FREE INVENTORS KIT MO, A-BS, Raymond Lee
rﬁnnlnllun 230 Park Avenue MNorth, New Yok City

;rqnm'; Biggest Money Secret Full Details Mall
5.00 to: Money Mechanics, PO. Box 308, Austinburg,
e 44010,

COIN-STAMP Collectors—MNEW Booklels Reveal B W
T0 Get Started Collecting For inwestment And Profit,
Whaere to Sell, MUCH MORE. Send $1.50 Each. Gifts 'N
Infa., P.O. Bax 192, PMI1G, Keene, N.H, 03431,

MAKE ?Iﬂﬂ daily sharpening scissors. E%ufmnl
and details $59.00, KFE, Box 21011, Denvar

{Cantinued on next pagi)
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MONEYMAKING OPPORTUNITIES
(Continued from preceding pagel

MONEY For your idess. New copyrighled reporl Lells
how and where, %200, Jaymar, 17 Myrbie, East
BruAswick, N.J. DBA1E,

INVESTORS! American planning lucralive MARINE-
LAND-TOURIST CENTER beautiful beaches Uruguay!
f'ﬂu minimum, Alrmall; Winler, Londres 63, Mexico

FREE SECRET BOOK "'2042 Unigue,
rises”. Fabulous “Little Knowns'
aylings, Carlsbad, Callf, G2008.

EARN Money At Home! Beginner's Kit, $3. 00! Guar-
||'|t|:|ed| Dunham ©Co,, Box 1B818-F, Mrmphls n.

proven anter-
Waork  home!

H(IHH'HI.HEI Patented Tail and Exhaust Pipe Ex-
tractor from Muffiers, Send for Brochure, Gaski-cxbrac-
tor, 2510 Lumar Lane, Nashyille, Tenn. 37214,

YOU'VE COME UPON SOMETHING That'll affect your
lifa! Write for free 1001 Odds™"! $10,000-5100 000
actuaily made at home by oddballs! Publicoe, Garlsbad,
Calif. 92008,

MAKE MONEY WITH YOUR IDEAS. Turn your ideas
into cash, Booklet shows how anyone can do it. Send
just 51,50 The Squire's House, 2 Maple 51, Box 387,
Wells River, Vi, 05081,

MIRROR Resilvering Secrets Revadled in My New
Book. Tells in detail my own shop methods. $31.95
postpaid. Springfield Mirror and Resilvering, Box 805M,
Springfield, Ohio 45501,

$500,/ Thousand Stufling Envelopes. Rush Stampes
Addressed Envelope to: H. Clark Company, Box 243,
Springville, Cal. 93265,

STUFF Envelopes, 500/Thousand Immediately, Free
Supplies, Details 25¢ Linderman, 164 £ 3rd,
Helena, Ark. 72300,

“MILLION Dollar Secrels of Buying Income Progp-
erties with Na Down Payment™. Sénd $3.00 for Manual
ta: lim Parmeles, 419 E. Franklin, Marshfiald,
Wisconsin 54449

MAKE Mongy Addrassing Envelopes, Send Stamped,
Addrosied Envelope for Details to: R.H.M. Produections,
11 Willard Avenue, Mount Vernan, Mew York 10553,

EXTRA CHRISTMAS CASH. Sell Money far Profits,

Amazing new product. Detalls free. Bicentenmal
Medallion Company, 9058 4%rd Place Marth East,
Washington, D.C. 19.

$10 DAILY WRITING SHORT ARTIGLES AT HOME,
Begin Immediately! Copyrighled Report Reveals How
:r':d w“'IE' $1.50. Ryals Company, Box 422 Evergreen,

AMAZING Mailorder Profits uwsin
Details Free!! LR. Enterprises, 141
City. lowa 50401,

HOW TO Build a lifetime income by writing, copying,
or publishing Information, Anyone can, Details 25¢
g‘géi;;nl Post, Box 295IMB Culver City, California

QUTSTANDING OPPORTUNITY!! Stuffing Envelopas,
$500. Per Thousand and More Possible, Send Stamped
Eﬂfﬂ;ﬁ;f&lﬁ Envelope, E. Mazon, Box 9473A11, Fresmo,

Al .

SCASHS Clipplng Newspaper 1lems auarﬁing an-
velopes. Information Free! Imceme, Bax  T21P,
Lynbrook, NY 11563,

$10 DAILY Writing Skort Articles at Home. Begin
immediately! Cepyrighted report reveals how and
where., Send £1.50. Terry's, 4197 Cottenwood,
Mamphis, Tenr 38118,

SUCCESSFUL Owner of doormat sales and rental
business offers comprehénsive manual detailing how
to maka 5550 per month fer 10.hour week working
from homa. $117 annwal return from each §$7.50 doaor-
mat. Manwal 53.00. Enterprises, B11 Beaver 5treef,
Santa Rosa, TR 95404,

Proven Methods.
No. Qhio, Mason

101 Practical Ways to make big mwerl at home!
Within 40 days! Details. McMiece, 4-L Hemingway,
Melville, New York 11746,

HUNDRED Independent Wealth Ideas For 1977, $5.00,
Current Corp., Box 10-C, Miami, Fla, 33148,

STOP! Success can be §5. away. Send $5. SATIS-
;gg;;ﬂl GUARANTEED. Koch, RT #1, Slocomb, Ala,

ENCELLENT SECOMD IMCOME Without leaving your
armehair, Send sell addressed stamped envelope to
ﬁiz:' Lloyd, 131 Continental, San Antonio, Texas

FREE Gifi!! With big money making catalag and in-
structions!] Mail £2.00 today'! HouSeofall, PM11D,
10854 Lindblade, Culver City, Califormia 90330,

PROFITABLE OCCUPATIONS

POOR Mapns Cataleg U-Build machines, reproduce
carve engrave, catalog $.50 Refundable. Crascent
i;?ﬁ?nses. 107 W, Lancaster Ave., Shillington, Pa,

EXTRA Cash daily. Sell engraved melal social secur-
Ity plates. Send $1.00 for agénl's perional plate &
free sales Rit. Include full name, sotial security pum-
ber. ARTIE, P.O, Box 405PM11, Woodbury, N.Y. 11767,

EMPLOYMENT INFORMATION

10B Openings in Oragon, |daho. $1.00 refundable.
Protper, P443, Bend, Oregon 97701,

JOBS FOR EVERYONE! Don't be unemployed, Send for
brang-new, exciting bocklel, Factual, straighi-for
ward, 53,00 chech or M.D. Data Search, Box 301,
Plainfieln, M., OF0ED

RARE OPPORTUNITY—Needed trzined projectionists
and spcllight cperators. First and cnly school in the
USA offering home study ‘traininﬁ in this excitin
carégr. Earn up 1o $14 an hour doing little manua
work under pleasant unianized conditions. Direct per.
sonalized placement assistance. Three month course
with money bech guarantes il not employed. IF sincere
send $2.00 1o cover postage and handling (refundable)
to: Motion Picture Pro actuomsl Training Center, P.0O.
Box lm Jackson, Mich., 48204 e

BAKE MNew greaseless doughnuts in kitchen, Sell
;T;Jg&; Free recipés. Michasl Ray, Wageca, Minn.

SHARPEN—Scissors, Pinkers, Light, compact equip-
menat. Supplies. Blackhawk's, Sheldehl, lowa 50243,

FREE Catalogs. Repair air condilioning refrigeration,
Tools, supplies, full Instructions, Doolin, 20016 Canton,
Dallas, Texas 75201,

FT. SMITH Auction School, FI. Smith, Ark, 72801,
Resident & Home stedy, Veteren approved,
$100.00,/DAY POSSIBLE!!! Buy Scrap Goid . . . Easy

. Complete manual, $4.00 Satisfaction Guarantesd
. Brown, 856 Springdale, Atlants, Ga, 30306.

PLASTERCRAFT!!! Profitable home business, Molds
dvallable. Detsils: Lyanette, B251C Mentor FPark,
Mentor, Onio 44060,

MAKE BADGES for fun and profit. Send $36.70 for
complete kit prepaid. Momey back guaranieed.
Hlll_ﬂﬂf-lélll:;sl]l'l'. Box 616, Dept. PM-118A, LaSalle,
Illinais .

HOW To Make Money writing short paragraphs. In-
formation free, Barrett, Dept, C-27-T, 6216 N. Clark,
Chicagoe BOBED.

$14.75, Hour—Sparetime! Homa Vacuum Cleaner Re-
palr Business! Small Investment! Details Free! Phillips,
4733-C Richard, Fort Worth, Texas 76119,

MAKE MOMEY IN SPARE TIME. Earn generous com-
missions as a subscription sales representative for
leading magazines. For full details and instructions,
send thiz ad with vour name and address to: POPULAR
MECHAMICS, Room 1107M, 250 W, 55th 5t., New York,
N.¥Y. 10018,

HOW To make money im commercial art. DIPLOMA.

Success, Box 1204PM3, Youmgstown, Ohio 44501,
« EXCEPTIOMAL OPPORTUMITY: Learn Parimutua!
vwagering. Easy Living. Wonderful Income, Experience
Unnecessary. loin Many Successful Beginners. Free
20 Page Brochure. Write: W, W. Young & Co., Box
4200, Cheshire, CT D410,

SALESMEN—DISTRIBUTORS

SELL Blue ribbgn Hertel Bible! Startling cover; Full
tolar J-dimension Mativity, Top commission, libesat
banus. Sells itself! Liberal easy credit plan. No in-
vestment, Demonstrator furnished. Write for ewery-
thing! Intermational Book, Dept. PM, Box 11B, Wichita,
Kansas 67201,

$100.00 Extra 5 week easy! Spare (ime! Shaw men's,
wamen’'s Double Air Cushion shaes, Dress, work, salet
tee! Highest commissions, Shoes for yourself. Quifi
Free, Bronsan, Dept. HX-116, Minneapolis, Minnesota
55408.

SELL CALEMDRRS, SPECIALTIES Repeat Business-
E:J%?Demls « Fleming, 8535 Cottage Grove, Chicago

VEMTURE Capital Assistance for any worthwhile
projects. Send details to: Computer Capital Corp.,
E.DEEB 50, 6922 Hollywood Bivd., Lot Angeles. CA

HOW Much does being your own boss or making
$25,000 per year interest you?! The Warner break-
through Im the Engraving feld could be your future
Write: Warner, Room EC-2.-FM, 1512 Jarvis, Chicage,
IL 60626,

$250/Thousend, =tuffing envelopes, Rush stamped.
addressed enveln?e. Dollars, P.O. Box 576, Higganum,
Connecticut DB441,

MEED Extra monmey? Start
Send for details today.
Loras Lane, Niles, IL. GOG4S.

EARN $300.00 Per Thowsand Stuffing Envelopes in
the comforts of wour home, Send Self Addressed
Stam ad Envelope, Plus 25¢ to: CT Corporation, Box

sota, Texas 75115,

sm Per Thousand, StuMing Envelopes. Free Sup-
plies, Rush Stamped, Addressed Envelope, T/L Enter.
prises, Box 24X, Canova, 5. Dak. 57321,

%300 Monthly Spare Time, Simple Wood Craft Easy.
Praven. Woodventures, 1763 Remington, Allanta,
Georgia 30341,

MOW-—Your jdeas worth money, Booklet shows how.
Send $1.50. Hill House, Dept. 11, 11811 Cypress Park
Drive, Houston, Texas
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rafitable home business.
MC  Enterprises, 92548

SCAMP Part-time representatives needed, See dis-
play ad elsewhere this issue. Scamp, Dept, PMC.11,
Backus, Mn, 56435 for full coelor catalog. $2.00 en-
clozed, pestage and handling.

EARN $£100.00 daily selllr&hm‘ﬁem Rings, jewelry.

Free catalog. Anka, , Granston, Rb
Island (2820,

CORE-CRAFT CAMGE Part-time representatives
needed. See display ad elsewhere this isswe.

Core-Craft, Hwy, 2, Bemidji, Mn, 56601. For full-color
catalog. $1.00 enclosed, postage and handling.

BOOMING OIL muum'r-_nuu of Mexico—Thou-
sands of Jobs! Fantastie Pay! Your Chance to Bréak
Am;ﬂ Get Fpeis-$2.00, THOR, Box 53687, Latayette

MORTH CARODLINA—Work and
List af over 300 companies, §2.
N.C. 27R0G.

OVERSEAS EMPLOYMENT—Now Avallable  World.
widaf!l Al Occupations!! 512000360000 = Free
Transparlation!! Latest Printouts $2.00. Jjobwerld,
6311-PM ¥ucca, Los Angeles, ll:allrnrnla 90024,

LIVE In Floridal Information on jobs, homes, etc.
3100 Eltes, Box BOL-ID, Opa-Locks, Fla, 33054

“TRAVEL OM FOREIGN SHIPS!" Gaod Pay, mo ey

: Eﬂﬂﬂ F'i!f. Ag B
perience. Globelrotter, Box BB4PE, 51, Joseph, MO,
64502,

fay in the sun beit.
, Box 18102, Raleigh,

HELP WANTED

TEXAS REFINERY CORP. Ofiers PLENTY OF MOMEY
plus cash bonuses, fringe Benefits to mature individual
in your zrea. Regardiess of experionce, write: T. 1.
Pate, Pres.. Texas Refinery Corp,, Box 711, Fort Warth,
Texas 76101,

OVERSEAS Employment . , . $10,000-550,000 . Frec
Infarmation! Employment Intesnational, Box 25217-AK,
Indiznapofis, Indiana 46339,

REAL ESTATE & FARMS

CAMADIAN LAND FROM $47.00 AN ACRE. Choice
properties across Conada. Low monthly paymants.
Ideal for cotlages. hunting, fishing, investment, Free
calalogue, Canadian Estales Lamd, 286 Lawrence
Avenue Wesl, Toronto, Canada, MEM 3A&. Bupl PI'.I'I

FREE CATALOE! Exciting Fall-Holidays euulmn |:|1
country property! Over 5400 NEW Properties de-
scribed, pickured—Lland, Farms, Homes, Businesses-
Recreation, Retiremenl. Selected Best thruout the
U.S.! 78 Years' service—70D Offices, 42 states Coast
it Coast. Mailed FREE from the wWarld's Largast!
%Eg:li” REALTY, Imc., 7-MX 5, Dearborn, Chicageo, 111

“CAMADIAM Counlry Properties.”"” Our Glst Year.
Frae Catalogue. Tax Sale Service, Suite 404-PM, BS
Rloor Stroet East, Toronts, Ontario MAW 185,

WYOMING RANCH LAND. 10 Acres £30.00 down,
$30.00 month. Owner-Mike Gauthier, S550M Gallatin,
Dvwmey, Cakif. 80240,

. £5 ACRE, Canadian Border—hundreds campsiles,
islands, farmlands, directly from lax authorities.
[Men-profit). Lists, photographs mailed izber,
Room 10, 110 Church Street, Toronta 1, Ont. Canada

CENTRAL Ontaric—Choice 640 acre rismen's
paradises still available—5$20.00 plus $6.50 fazes
'Eenrly. Maps, pictures. $2 00 (Refundable}. Infarmation
ureau, Norval 4. Ontario, Canada.

FREE CATALOG! [Coverimg 15 States)! All types prop-
erly! Photos! SAFE-BUY Real Estate Agency, Inc., Box
5H9-PM, Little Rock, Ark. 72203,

§3.50 ACRE! USA & Canada. Lists, photographs
mailed. Government Lands, 421FPM Center, Lawislon,
New York 14082,

WHAT YOU SHOULD KNOW BEFORE BUYING LAND.
$2.00. LANDWISE, Box 196, Plymouth, Ma. D23ED.
BIG . . . FREE CATALOG! 256 pages! Qver 2,600 top

values coast to coast! UNITED FARM AGENCY, G12-Pat
wWast 4Tih, Hansas City, Mo. BA112.

AGENTS WANTED

SPARE TIME CASH. Sell famous Hanmover 3Shoes.
Samples, sales kit free. No experience needed. Mo
age limit, Big commissiens. Hanover Shoe, Dept, 1656,
Hanowver, Pa. 17331,

BIG PROFITS IN REAL ESTATE. Mew report tells you
haw and where 1o bey land, Just $1.50. Ron Clark,
1201 Guyer St., High Point, N.C. 27262,

FLOWERS, PLANTS,
NURSERY SUPPLIES

PRINTING Adverlising Salesmen—Cucellenl maney-
making sideling selling Decalcomania Name Plates,
small quantities. Adve |5Inf Specialties, sign letters.
Free Samples. Ralco XL, Boston, Mass, 02119,

GUARANTEED Cstra income, Instructions, Sources,
Services. Join International Association Manufacturers’
E:ﬂ;santativn, B0B Broadway, Ksnsas City, Mistouri

INVEST 510, Earn $100.00 Comm, Limited offer.
Details $1.00 Guaranteed. Munkens, Box 12693, 5t.
Pote, Fla. 33733,

rll! Gift, men—wonen distribute new cleaning

mpound-—can make $20.00 hour, will show you how.

[irlt cetails sample $2.00 refupdable—Cortz, 2054 M.
Campbell, Chicago, 110, B0G47.

GINSEME Bringing $40 Pound. Have seeds, roots. In-
formation. K. Colllns, Viole, §A, S52350.
LEARN Landscaping and the anml I:»'I'Fmaﬂtl Start
a profitable business part or full time. Free informa-
tign without obligation. Lifetime Career Schools, Dept.
%5, 2251 Barry Avenue, Los Angeles, California
B4,

CONSTRUCTION PLANS,
BLUEPRINTS
SAVE UP TO 75% Heating, up to 50% cooling costs.

Guaranteed plan. Send 320 Walus Enlerprise,
3451-2PM Colonville, Clare, Michigan 48617,

(Continued on mext page)




CONSTRUCTION PLANS,
BLUEPRINTS
{Comtinued from preceding page)

SCUBA TOW PLAN. Moforcycle battery powars this
streamlined fresh of $alt water dream, Pulls you on
of under the water for hours of efortless snorkeling or
souba diving. Full scale plans and instruction manual,
only $7.95 Send order to: Popular Mechanics, Box
10614, Dept. HE, Radio Cily Sta., Mew York, N.Y. 10019,

LOG CABINS AND “A" FRAMES

BUILD Log Cabins, Rustic Furnlture, Flreplaces|i!
Complete Manual, $3.00, A" Frame Plans, $2.00 ., . .
Housebuilder's Carpentry Handbook, :5 . « Guar-
anteed . . . Beels, 956 Springdale, Atlants, Georgia
30306,

WOODEN DOLL Pattern, Easy to MAKe—no CAFVING.
Movable joints, 33,50 includes head, Doll, Box 175,
Caroga Lake, Mew York 12032,

WINEPRESS Plans. Détalls Free, Brouze, R.D, 4,
Allemtown, Pa, 18103,

WOODWORKERS BOOMS, PLANS, Furniture, Cabinets,
Remadeling, t:lrga ntry, Antiques, Clocks, Tools-—More,
List including FREE picnic table plans $1.00, Brazea,
11EH, 2000 Binyon, Fort Worth, TX, 76133,

WOODWORKERS, Hobbyists—1577 Catalog contain-
ing Chair Cane, Swiss Musical Works, Clock kits, Lamp
Parts, Tools, Finishing Materials, Hardware, Plans,
etc. Send SO¢, Barap, Dept, PM1176, 835 Bellows,
Frankiort, Michigan 49635,

CREATE A CLOCK! Movements, Write: Stewart, Box
HP, Hubbardston, Mass. 01452,

HATURAL STOME WOUSE. Gather Rocks Free, Bulld
in One Semmer! Nesd Pichuup Hand Tools—No experi-
ence! Guaranteed “HOUSE OF STOME' manusl, §3.00,
Stonehouse 340, Sweel, Idaha BIGT0.

YA FRAME CABIN. 1184 Square fest: $2400. ma-
terial, Purchase locally, Complete plans, instruction
manual, material lisl: 5500, Momeyback guarantée.
Plan #4913, “Dependable Products”, Box 113, Vista,
California, S2083.

“YOUR DREAM HOUSE' Contractor bullt for 43 less.
(Save thousands of dollars and have best home avail-
gbie) ““Guarantesd Bookiet''''! Specifications!!| (Con-
tractor Worksheets) $5.00. “Popular Chalet' 2318 New
Road, Morthfield, M), DB225,

ROUGH, RUGGED E RUSTIC. LOG PROJECTS! Make
chairs, benches, tables, gates, fences, A summer
nouse, birdhouses, signs and house mumbers, lamps,
tables, shelves, book ends, Pholccopy of articles as
they appeared in Popular Mechanics, avallsble for

Eﬂ Send order to: PM, Depl. HE, Box 1014, Radio

ity Sta., New York, N.Y. 10019,

HOME CRAFTSMAN

WoDD—Domestic and Imported Hardwoods! 4000
Items! Clock, Musical instrument kits, Teals . . .
discount prices! Hard-to-find hardware, 144 page cata-
log, 50¢. Craftsman, Dept. AX-116, 2720 Mary, Chicago,
Iinols 60604,

ATTENTION WOODWORNERS! Save time & money.
Come to one source for Cratl supplles, specialt har_d-
ware, billiard materials, clock movements, dials, kits
and easy-to-follow plaps. Send for free catalegp W,
.;.;n}igg Company, 271 Skidmaore Road, Deer Park, N. Y.

SOCCOR GAMETABLE PLANS Finally avallable £5.00.
Manufacturer sells parts or finlshed tables, Free infor.
mation, KAL, Rt, 2, Box 1134, Lovettsville, WA, 22080,

101 PATTERNS, Giits, Novelties, Action Windmills
plus “Make Money Jig Sawing”. Dnly $3.00 Prepaid
Ist E?u ss. Mastercraft, 115M P.0. Box 631, Park Ridge,

FIVE TOY and game plans. Make fun foys or unique
collector items. Send $3.00 to: Wood Shop, 2202 N,
Broadway, Sidney, Ohia 45385,

WOODWORKERS PATTERNS. Over 1500 Sales Tested
Projects. Catalog T5¢, Walters, 207-FPM French, Utica,
New York 13502,

HOME REMODELING

FOPULAR MECHANICS COMPLETE MANUAL OF HOME
REPAIR AMD IMPROVEMENT. 480 pgs. Here in one big
volume Is everything you need to know to keep a home
in A-one shape. Indexed and cross-referenced for im-
stant answers, 1,000 lus,, charts, etc. Price $8.05,
Send order to: Popular Mechanics ﬂeg, HE. Box
1575, Radio City Sta., New York, Ny, 10019,

SO0LAR & ALTERNATE ENERGY

EMERGY Cotts busting your budget. FREE defails.
Wrile: ENERGY, P.0. Box 1138, High Point, N.C, 27261,

BUILD YOUR OWM FUSSBALL TABLE. Fully detailed
plans with complete materials sl will fe you to
build your own Fussball Teble for less than Vi price.
Plans $2.50—, Rits, Inc., 20435 5. Tillamn Avenue,
Carson, Caill. 90748,

SERAP Lumber and remnants made into doll daven-
port and chair. Easy instructions and plans. Send $2.
E:;‘;:, Rhone, 708-47th Avenys, Minneapelis, Minn,

DECORATIVE Dual Purpose LIght, turns on if Power
Fails or use as Night Light. Plans 53.00, John McNees,
5319 OQechard Ave,, Butler, Pa, 16001,

FIREPLACE Becomes (nexpensive forced air heater
ultilizing jumkyard parts. Plans, 3$5.00: Thermawent,
308C Grove, Mantclair, N.J. 07042,

MARBLE Symnthetlic, compléte guide lor cCare of fé-
pair-minor o major-$2.00. C. Hannis, 8930-B East 35th
Place, Tulsa, Oklahoma 74145,

SOLAR Water heatar from INESpensive [unkyard paris,
EI?HEITE‘A§IQSI Thermavent, 308-C Grove, Montclair,

TELEVISION PROJECTOR: Easy to build with our lsns
and plans. Guaranteed! $15.95. Kelly, Box BK,
Levittown, PA 19050,

SAVE GAS. | cut chimney waste over 25% for 30
esrs, Mo extra parts to buy, Simple, $4.85 to: E. ).
les, PO, Bax 3084, Centerline, MI, 48015,

COMCRETE Patios made with plastic molds, beautiful
designs. Write: Formlite Products, 2 Hughes Ave.,
Rye, NY 10580,

 WATERPROOF Repair, Build with bulk Epoxy Adhe-
sive. Free Literature, Construction Chemicals, Box
257-L, Monroa, CT. 06468,

~ STOP CONCRETE DUSTING Basements, garages—ires
wﬂnrﬁsn‘lﬂm—hureu Products, Bax 2821, Cherry Hill,

ORGANS—PA SYSTEMS, Electronic Flnrlnsmﬁstrln]g
[
i

Synthesizers—Speakers—~Guitar Amplifiers—Electron
Sound Rotators, Modern integrated circuitry. Facto
assembled or easy-to-build custom kits, Send one
doliar ﬁrﬁundad with first purchase) to. WERSI
Electronlcs, Depl. E, Bex 5318, Lancaster, Pa. 17801,

DO-IT-YOURSELF

REPRODUCTION MOLDS

ENGRAVING-Carving, Wood-Metals, U.Bubld cheap.
Calalog 25¢. Planservice, Foresiville 4, Pa, 16035,

TELEPHOMES, Equipment, all types including madu-
Lazri]é::talu: 504, Box 1147, San Diego, Calitornlz

WOODEN TOY PLAMS CATALOG. 75 Designs, books,
supplies. 504, Love-Built Toys, Box 769-PM11, Antioch,
Catfornia 94509,

BUILD AN ANTIQUE RIFLIMG MACHINE Complete
mstg.lécﬂu‘ns $2.060, Rifting, P.0. Box 3567, Muskegon,

CATALOG FULL SIZE FURMITURE PLANS—%1.00
Refunded with first order, Traditional Early American,
over 150! Furniture Designs, 1425 Shermen, Dept.
CP-76, Evanston, |linais 60201,

CUT Your Home Haating Bills %p fo 25%—0il or
Gas Heat—Install Yourself, Design drawing and facis—
gﬂ B.B ldeas Inc., 1135 Wenonah, Dak Park, 111,

MOLDS For Ornamental Concrete Products. Catal
800 Fiberglags Molds 32.00. Plycrete Mold Co., EI
Rapids. Mich. 49628,

ARTS & CRAFTS

FROFESSIOMAL D11 Pnstnlg.. St of 60 Dustless, non-
toxic, easily blendad, Radiance, colsr depth of alf
gints. $3.9B, Miliremac Company. 6218 Flamingo,
uena Park, Calil, 90620,

1600 CATALOG REFEREMCE DIRECTDRY—Lists MAIL-
ORDER businesses throughout USA—SOURCES for
ANYTHING and EVERYTHIME—irom EMPLOYMEMT 1o
ELEFHANTS — HOME — WORK — RECREATION —
HOBBIES—32.00—MODNEYBACK GUARANTEE—KEYFILE,
Department PM11, Box 99484, San  Francisce,
Califernis 94109, 165 Cervanles.

CABINETMAKIME MADE EASY And “How fo Maks
Formica Counter Tops." Two axcellent guldes let vou
puild kitchen cabinets and counter tike profes-
sionals, Eltraun:llmuri guides bring master craftsmen's
shortcut methods, Satistaction guaranteed, Write: Japs,
126-P Seventn North, Hopkins, Minn, 55343,

PFICTURE Framing—Profitable fuli or spare-time
husiness, Easy te learn with handhook-course “'Guoide
To Picture Framing Profits." $3.00 Guaranteed, Free
framing-supplies l.'.atﬂh:l%ﬂ Included. Japs, 126-PM
Seventh Worth, Hopkins, Minnescta 55343,

PM'S GREAT, NEW MASTER HOME CARE GUIDE. The
Latest and Greatest In The Popular Mechanics Master
Guide Series. Lays Dut All You Weed To Know ADouR
Haome Regairs, From Basement Waterproofing to Roof
Repair. 24 Laminated, Wipe-Cleam Sheets on 12 Stamd-
Up, Hang-Up Boards. 150 Cherts and Illustrations.
Properly Used, It Can Save Thousands of Dollars.
£4.95 + 50¢ Lo cover postage and handling. PM Master
Iiluﬂéhlggﬂlre Guide, Dept. HE, Box 1014, Radio City, N.Y.

CIDAR Press—Classic—ABlueprints $20.00. Cidar-
press, Marcala, Oregon 97454,

POOL TABLE Plans and kits. Brochure 334, Tiercraft,
P.0. Box 8151, Erle, Pa. 16505.

CHEESEBODARD  Tiles—Wholesale—Details 256,
Twinline, 147 Dauntless, Pittsburgh, Pa, 15235,

SAVE Money! Bulld your home or become a carpen-
ter. Instructions with drawings. £5.95 Humrite Cao.,
Box 15144, Sarasota, Fl. 33579,

YOUR HOME WORKSHOP can earm you 520000 each
weekend. Enrcll with HOMECRAFT CLUB LTD. and re-
ceive your enrollment certificate, and calaiog of
HOMECRAFT  designs Enroliment fee  §1.00.
HOMECRAFT CLUB LTD., Box 90B2, Edmonton, Alberta,
Canada TSP 4K1.

WOODWORKERS. Send stamp for monthly “specials,”
Hardwoods, RR #4, Box 133, Angols, Indiama 36703,

EARLY American Rn:kingﬂm:-ll Bed. Daughter's Toy;
Mother's Magazine Rack. Make Extra Money Sellin
Friends, Toy, Gift Shops. Complete instructions, Pat-
terns—2J Large Sheels—52.00. Elias Hines, 4326 Calle
Real 34K, Sanla Barbara, Calitornia 93110,

FOOL TABLE PLANS & SUPPLIES. Bulld & profes-
slonal teble or renovateé your old one. You ceén't beat
cur prices! Wrile for free catalog, P. Armor Company,
271 Skigmore Roazd, Deer Park, N, ¥. 11729,

1400 CATALOGS Listed and Described Sousces far
EVERYTHING Imaginable! Rush $2.00. MASTERLOE,
Box 23413.¥, Oakland, Calilornie 94623,

ELECTROPLATING. Complete amateur's textbook AN
metals Electroplate metallic/nonmetallic items 57.00.
Detalls free, Tropic, Box 95-P3, Palm Bay, Fla. 32905,

EMEREY Saving Plams. Water Wheels. Windmills,
Electric Cars, Home Power Plants, Free info., plans
list. Goodman Associates, & Berryville Pike, Eummit
Point, WV 25446,

PM'S FAMOUS MASTER SHOP GUIDE. One of The Most
Important Tools You'll Ever Own! Lays Out Eveérything
You Need Top Know About Nails, Screws, Bolls, Drills,
Adhesives, Lumbers, Masonary, Piumbing ‘and Elzctrical
Work, 24 Stand-lip, HII'IE-U?. Wipe-Clean Laminaled
Pages. 56 Charts plus a Built-in Ruler, Protraclar and
Compass. Solid Value at $4.95 + S0¢ to cover poslage
and ha.rldlirl% PM Master Shop Guide, Depl. HE, Box
1014, Radio City, N.Y. 1001%.

LEATHERCRAFT Catalog. Tools, Leather, Dyes, Dress.
ings. Saddie Stamps. Buckies, much mare, Send S0¢ to
;l:lchgarsun Bros., P.0. Box 395, San Franciscoe, Calif,

WHERE o buy Handicraits Supplies, Wholesale or
Retail Dpalers Directory, $3.00 each. Catalog $1.00—
all three $6.50, Handicrafts, 924 Winter Street,
Stamford, Conn. 06905,

MAKE TFigurines, plaques, fawn ornaments, Malds,
prastercraft kits, liguid rubber, Sampla and cats-
?Itﬁuﬂt 256. Wooley Company, Box 29-B, Peorla, Illinols

1.

“GETTING  Started in  Stained Glass" 254,
Whitlemore, Box 20B5Y, Hanover, Mass, 02335,

GLASS BLOWING Kits—Make Glass Miniatures For
Fun fnd Maney, Fres Details—wWillis Giass, Box 3460H,
Anahelm, Callfornia 92803,

~ FASCINATIMG Leathercralt—Lzarn for hobby or extra
iecome, illustreted tmstruction manuel, $3.95—guar-
anteed, West's, Dept, 117E, 8527 Gecrgetown Pike,
McLean, VA 22101,

WALL PIPE RACK WITH HUMIDOR. Make your own,
Photocopy of article shows afl details. Price 45¢. Send
order to: Popular Mechanics, Depl, HE, Box 1014, Radio
Cily 5ta., New York, MY, 10019,

BINOCULARS, TELESCOPES,
MICROSCOPES, MAGNIFIERS

WATER Power PUMPS water, Pamphlet $10.00, with
bullding plans $25.00. Rams, Box 463, Sweel Home,
Oragon Bb.

FREE Bimocular, Riflescope catalog, Discount eale,
Sawe 50%. Free gift with order. Write: United Binoc-
ulars, BN-308, 8043 5o, Western, Chicago 60620.

MAKE A WAVING SANTA for {uur yard this Christmas.
You get a 6-ft. paste.on pattern in color free, plus
instructions, when you buy the 7-rpm melor thal
makes him wave, 511.'95 gnstpaid. Way-Mar Co., P.O.
Box 164, Hartsdale, N.Y. 10530.

TRAMPOLIME KITS. Many Sized. See cur ad Christmas
Shopping Calumn.

WASTE Fireplace Heal Transferred To F!_.IPI'IIEI! Ducts.
Details $2.00. Hydrgheat, P.D. 1798, Fairmont, W.Va.
26554,

CAMERAS AND EQUIPMENT

FREE BARGAIN BOOK—Central Camera Co., Dept.
3111, 230 5. Wabash Ave., Chicage, 111, G0G04.

PHOTO & PHOTO SUPPLIES

UNUSUAL Slides Unprocessed Films Catalogue ﬁi
HS Pholo, Box 2187, Bramalza, Ont,, Canada LET, .

PHOTO FINISHING

SAVE Money. Learn to spot defects and determine
corrections needed in your electrical system. Send
$3.00, Check or M.0. To: Myriad Chicage, Box 20030,
Auburn PR, Statron, BOG20

HELIOTROPE GENERAL. Product data shests wilh
prices for solar systems. Differential Thermosiats,
Storage, ele. Send 13¢ stamp, 3733 Menora Dr., Spring
Valley, CA 92077,

TAKE-Apart Furniture-Sturdy, all Wood, No Metal
Fasteners. Flve Plans $3.00. Esbenshade, Box 1454,
Highspire, PA 17034,

FURNITURE, Unigue designs, simple to mahke, foi
lans send $1.00 to: HKS Limied; RRZ Box las;
Inster, Ohio 45865,

LOOK!—Special Money Saving Offer! Kedacolor Rolls
developed with Jumbo Prints—12 Exposure $1.50, 20
Exposure $2.50, BAW 69¢ (postpaid). Big Supply
Discounls. Enclose advertisement, Wiscomsin Film,
Depl. E, LaCrosse, Wisconsin 54601,

COLOR SLIDES

GAF  Colorslides—All  countries. Catalog .':nf.
Horldwide, 7427-M Washburn, Minneapalis, Minnesots
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MOTION PICTURES &
SOUND EQUIPMENT

SUPER 8 L VIDEOCASSETTE ENTERTAINMENT FOR
SALE OR RENT! 8 mm, 16 mm sales only. Write or call
today! Free Catalogs! CINEMA EIGHT, Box PM, Chester,
Ct., 06412, (203} 8513.

CASTLE Home Movies Catalog—C & G Films, Box
321, Syosset, N, ¥. 11791,

T UMUSUAL Movie supplies. Free circular. Esor, 47th
Hally, Kansas City, Missouri 64112,

SUPER 8, Bmm, 16mm, 35mm, BEW and Color Film,
suﬂalln. Processing Equipment. Send 25¢ for H-plfu
catalog refundable with order. Superior, 448 N. Wells,
Chicago G0610.

16MM SOUND Films, Features, Shorts, Bedner, 5300
S0. Talman, Chicage 80632,

SUPER B, 16MM and EMM Full-Length Features and
shorts, Sound and Silent, Color and Black White Film
Classics. Bugﬂrt. Popeye, Barrymore, Garbo, Chaplin,
Bugs Bunny, Mansfield, Our Gang, Efe., Etc. Free Cata-
IuE. NILES FILMS, Box 1576PM, South Bend, Indiana
[ b

GUITAR, Banjo, Violin, Mandolin Maki
Accessories, Books. Catalog 25¢. Guitar
15444, Tulsa, Oklahoma 74112,

ACCORDION Top Brands. Cardowox, Buy direct, Tre-
mendous discounts. Trades accepted. Free brochure
PM. Accordion-0-Rama, 874 Broadway, N.Y.C. 10003,

Materials,
enter, Box

POEMS  ‘Wanted for songs, MNashville Music
Productions, Box 40001-P, Nashville, Tennesses 37204,

PLAYER FPIANOS: PUMP ORGAMS—books; repair
manuals. Catalog $1.00, refundable first order. Vestal
Press, Box 87, Vestal 11, NY 13850.

LEARN Banjo. 5-5tring Bluegrass. No music, Makes
learning easy. Free details. Blaylock, Box 25-M,
Marietta, Georgia 30060,

ACCORDIONS Manufacturing, GB46-P North, Chicago
G835, Concertlinas - Chromatics - Heligons - ners -
New - Used - Repairing - Wholesale Catatogs Free.

ELECTRIFY Player Piancs, Pump Organs Quickly, Im-
expensively with Lee Silent Suction Units., Write: Lee
Music, 525F Veneria Avenus, Yenice, California 90291,

STRINGS! ALL KIMDS! Accessories, Parts. Catalog
25¢. Stringking, M11, Box 5444, Lindenhill, Flushing,
New York 11354,

CB-RADIO, HAM EQUIPMENT &
TELEVISION

38¢ MADIO L TV Tubes, Fres catalog. Cornell,
4713-17 University, San Dlego, Callfornla 52105

GOVERNMENT  Surplus  recelve transmitiers,
snooperscopes, parts. Calslog 25¢. Mashna, Nahant,
Mass. 01908,

WHOLESALE, CB, Amateur, Marine, Scanners, List

25¢, Scanner crystals, $4.25, Enterprises, Box 461M,
Clearfield, L!Til%lﬁ.

C.B. 10-Code Signal Card for Aute Visor. Printed on
ressure sensitive paper. 745 x 434 inches. £1.00, The
ohnson House, Box 503, Milford, New Hampshire

03055.

CB 10-Code, Trucker's SlinE'. Sleeve Fits Over Auto
Visor, $2.00. Elite CB, PM116, Box 3722, Peoria, 1i-
linois 61614,

PROTECT Your CB, Detalls. Tomchuk Distributors,
Box A420PM, Amsonia, Conn. 06401,

AMAZING AM WRIST RADID! Lightweight, like walch.

Battery included. Omly $11. rhu;antud! Order
wllu?z.'a‘”m Sales, Depl. 2K, 66, Penfield,

HEAR POLICE/FIRE DISPATCHERS! Catalog Shows
Receivers, ‘‘Confidential Channel” Directories! Send
;?Faﬁ isstlmp. Communications, Box S6PM, Commach,

WANTED Pre 1930 Radios Parts Magazines.
Thompson, 2930 Delavina, Santa Barbara, Calif. 93105,

HIFl, TAPES, PHONOGRAPHS
& RECORDS

KITS! Bulld dulcimers, guitars, harps, Banjos, man-
dolins, From $2.95. Finished instruments from $23.95.
f.:jez!“uralng. BBGS West 13th-PM, Denver, Colorado

GUITAR, Mandolin & Viclin makers bending tools.
Cast sluminum electric heated malds, Pamphlat 25¢.
A. E. Qverholtzer, 618 Orient St., Chice, Cal. 95926,

TRADITIONAL Appalachian dulcimers from  kits.
Beautiful instruments. Brochure from James Cox,
Luthier, 429 Fawcett 5., Baltimore, Md. 21211.

POEMS Wwanted. Publishing. Recording. Awards.
Broadway Music, Box T438PM, Sarasota, Fl. 33578,

GUITAR LEARM FAST, Eazy Mo Note Method, $2.95.
Dal-Way, Box 2778, Idaho Falls, |daho (B3401).

SWIS5 Finest Music Boxes, Movements, Spielman, 55
West d2nd, New York 10036,

MUSIC BOXES—Complete Selecticn Finished Music
Boxes, 510 to $1000, or do it yourself—Parts-Music
Mechanisms—By Thorens Catalog $1.00—Clock Repair
?ﬂw—n!pt, , P.0. Box 65, Carle Place, New York

ORGANS—PA SYSTEMS, Electronic Pianos—S5trin
!ﬁﬂhu:l:un—-ﬂpnherh—huﬂl: Amplifiers—Electronic
Sound Rotators, Modern integrated circultry, Factory
assembled or easy-to-build custom kits., Send nne
dollar (refunded with first purchase) to: WERSI
Electromnics, Depl. E, Box 5318, Lancaster, Pa. 17601.

EDUCATION & INSTRUCTIONS

WELDING TRAINING. Basic and Advanced Trainin
for Major Processes—Arc, Gas, Pipe, TIG, Ml
Plasma. Hcbart, a nonprafit schoel, Is accredited
mamber MATTS, Approved Ohio 70-12-0064 HT, Write
lor school bulletin and course schedule. HOBART

Hﬂ!éﬂ'll‘llta 1] ng:t:nunnm_;mr ::'A'rl business
or wark for others. Easy home plan prepares
you quickly, Veteran-Approved. Free “‘Accountin -
reer Wit Write: Accounting School, Dept. PEBCBG,
Newpart, California 92683,

DETECTIVE Profession, Easy home siu
tack or lapel pin. certificate, future,
Invastigators, Box 41345, Dept.

Calif. 90041

LEARM Asleep or awake! Records, tapes, equipment!
irﬁa“calalug! Drawer PM-400, Ruidosa, 'Hw exlcn

; free lie-
rofessional
CP, Los Angeles,

IIETEF'IWI—IraIrlinE Course, American Detective
Institute, Box 418-A, Fairfield, Alabama 35064,

PIAND Tuning gquickly learnsd with home stud
course. [iploma granted, American Tuning Schoal,
17050 Teller Dr., Morgan Hill, Callfornla EEI:I!I_

LEARM Sewing Maching Hepalring. Mem, Woman.
Lucrative profits. Profession with brl future.
?reia;llrau!.;urrrspnndenl:l School, Box G27, Spencer,
owWa

DETECTIVE Course. Free Information. Universal
g;ﬁﬂﬂl. Box  B180-F, Universal City, Caliornia

FREE Hook Iells how you can bearn camera repalr
and service, Home study or classroom, Write today!
H%ﬁur Camera, Dept. EAD, Englewood, Color

USED Courses! Books! List 156, Smith's, 124
Marlborough, 3alem, Massachusetts 01970,

WATCH REPAIRING. cﬂmrl-ela home mlirllrlgE Di-
ploma awarded. Free sample lesson. Chicage Schoal
of Watchmaking, YL, Fox River Growe, |llinois 60021,

BARTEMDING-Bar Management Course. Frea Informa-
tlon. Universal Academy. Box B1BO-AB, Umiversal City,
California 91608,

UTOSUG I0N. 5§ tep-mmull headquarters!
Tapes, records, books, Gigantic catalog free. Research
Assoclation, Box 24PM, Olympla, Washington 98501.

INSTANT MEMORY . . NEW WAY T0 REMEMBER. No
memaorization. Release “'phatographic’” memory. For-
get nothing! Liberstes estraordinary knowledge tal-
ents, ESP, Immediate results! Free information.
Institute af Advanced Thinking, Box 606-FM, Pacific
Palisades, California 0272,

HIGH SCHOOL AT HOME In spare time. If you left
school without finishing, write today for free brochure
about our home study method, diplama, and accredits-
tion. American Schoal, Depl. X845, Drexel at 58th,
Chicago G037,

AUCTIOMEERING: Mendenhall School of Auctioneer.
ing, High Point, M.C. 27263. Free Information.

RADIESTHESIA, Radionics, Dowsing. E.5P. Courses
and Equipment. |Hustrated Catalog £1.00 [refundable)
Established 27 wears, Dept. PM/R Bruce Copen,
Highfield, DameMill, Sussex, England I!Hl_'-'_'.I'EI.

EXTENSION And Post-Graduate Awards in Philosaphy,
Art, Science, Botanic Medicine, Homeopathy, Radi-
gnics and otfers. 30 subjects. Curricular free (alrmall

TAPES, Records. Discount Catalog $1.00. Tower,  SCHOOL OF WELDING TECHMOLOGY, Box 76, Tray, OH 1.00 refundable). Registrar, Sussex conaga of
Box 33048, Washington, D.€. 20028, 45373, wehnalogy, Highfield, Danehill Sussex, England.
FREE Catalog—Electronic  Kits—Amplifiers—pre- LEARM To fix typewriters and office machines. 30 LEARN Aucticneering, Term soon, Free Catalog.

amolifiers—Psychedelic Strobes—3SCA Adaptors—Color
Organs—Digital Instruments—~Guitar Amplifiers. FREE
Subscriptions. SWTPC, Box PM32040, San Antonmio,
Texas 78284,

RECORD-TAPES! Discounts to 73%; all labels; no
purchase obligations; newsleller; discount dividend
cortificates; 100% guarantees, Frea details, Discount
Music Club, B50 Main 5t., Depl. 1-1176, New Rochelle,
New York 10801,

FREE! Soundtrack Auction list. Whalon, 2321 P Hill,
Redonda Beach, California 90278,

GOLDEN Age Radia, nnmg[&tu taped Shows. Box
25215-M, Portland, Oregon 97225,

OLDIES 45 RPM Original Hits—Catalog 50¢. CA&S
Record Sales, Box 197, Wampsville, New York 13161,
MUSIC INSTRUCTIONS
& INSTRUMENTS

million typewriters need shkilled repairmen. Earn as
you learn at home in spare time, Facts froe. Send
name. Typewriter Repalr Schoal (homgstudy), Dept.
3310-116, Little Falls, N.). 07424,

AUCTIONEERIMG, Resident or Home Study Course.
Free Catalog, Nashville Auvction School, 1921 West
End, Nashville, Tennesses 37203,

BECOME A QUALIFIED ELECTRICIAN. Evaluation
lﬁl;élwlrl. $2.00. STARR ELECTRIC, Otego, M.Y.

Reisch World Wide College of Auctioneering, Inc., Box
945, Mason City, lowa 50401, oL

SING Beautitully, Eilll;"!nFrn Proof! Publishers,
Box 118, Brooklyn, N.Y. 11203,

LEARN Recreational Vehicle Repair! Free Informa-
tion! R¥. Service, 5015 M. Darfield, Covina, California

91724,
REVOLUTIONIZE YOUR LIFE . . . PERSOMALITY!!
Mind-Stimulator Helps Hundreds!! Tibolt, 2819P5

Carmel, Glenzide 19038,

ACCOUNTING Career, Only 20 lessons, $5. lesson,
Send tﬁa first fesson, Jenkins, P.O. Box 571, Taft,
Calif. 93268,

OWN Collection agency, "Little Gold Mine!™ Franklin
Credit, Roancke, Yirginia 24004,

UPHOLSTERY Decorating. Free Booklet. Learn al
home, | hulst:rf_' Decorating School, Dept. 5310-116,
Little Falis, N.J, 07424,

ACCORDIONS —Famous Makes, 32 Modals, Importer-
To-You Prices! Save On Cordovox And Button Models.
Home Trial. Terms. Trade-Ins. Free Catalog. Accordion
Corporation, Depl. R, 5535 Belmont, Chicago 60641,

SOMGWRITER'S Professional Service, Frea Info.
Wolfebarn 665, Pt. Pleasant, Pa_ 18950,

MAIOR Music Publishers Catalogs, §2.00. Wollebarn
662, Pt, Pleasant, Pa. 18950,

SOMCWRITER! Truth About Songwriting,
Wolfebarn 661, PL. Pleasant, Pa, 18950,

PFIANISTS! Pro Piano Secrets, $3.50, Wollebarn 66,
Pt. Pleasant, Pa. 18950,

EASY To play and mahke, TJIIil} dulcimers, banjos,
thumb pilanos, hammered dulcimers; instruments and
Kits. MERE, INC, #P, 20 SE Main 5t., Minneapolis,
Minnesota 55414,

INTERNATIOMAL Calaiog valuabie to makers, repair-
ars atring instruments. Biggest variety ris, scces-
sories, all imported woods, bows, kits, Send and
thiz ad for ca .lqil price Hst. We'll include certificate
worth §1.25 credit on your first order of at least $10.
International Violin Company, negt. NC, 4026 W.
Belvedare Ave., Baltimore, Md, 21215,

0 T B0% DISCOUNT] Any Model: Guitar, Amp,
Drum, Banjo, Dobro! Free Catalog! Warehouse F‘.|'5. Box
11448, Fort Worth, Texas 76109,

224 POPULAR MECHAMICS

§3.50.

PASS Civll Service Examinations—Easily! Detalls.
Arthur Alena, Box 173, Farmingville, New York 11738,

PIANO Technology—Electronic organ  servicing,
learned easily at home, G.1. Approved, Free booklet.
MNiles Brya School, Dept, P, 3631 Stockbon,
Sacramento, California 85820,

UNLOCK Your Future. Become prolessional Lock.
smith spare time homestudy. $13 in an hour pas-
sible. All tools, equipment included, Facts FREE. Send
name, Locksmithing Institute (Homestudy), Dept.
1310-116, Little Falls, New Jersay 07424,

IF YOU'RE HANDY WITH TOOLE AND FASCINATED
WITH SCIEMCE, You may be able to develop special-
lzed vocational skills in electronics technology. Work
with professional electronics eguipment. Pul theory
inte practice. Prepare for governmenl FCC License
exam, Do it all at home, spare time. Carear courses
fully accredited by National Home Study Council.
G.I. Bill. Send for FREE school catalog and Indepen-
dent slu:l{ details. School rep contact in some areas.
Mo obligation. Write: CIE, Dept. WPM.13, 1771 East
17th Street, Cleveland, Ohio 44114,

PLAY ORGAN! Learn with inexpensive “professional™
method. Write: Tino's Studio-PM, 4001 East Fanfol,
Phoenix, Arizona 85028,

ELECTRONICS DEGREE by correspondence. Fres bro-
chure, Grantham, 2004 Stoner, Los Angeles, California

LEARN Metaphysics, Flr;ﬁsmhuln y. Certificate.
Detalls. APRF, Box 5395-B0, Sherman Caks, CA 91413,

SAUTOMOTIVE Training Courses.” Details from:
Tom Brock, Sacred Heart School, Walkerton, Ontaria,

BREAT Directories—Degree-Granting Correspondence
Schools, Medical Schools, Secrel Socielies, Gowern-
ment Publications. Aureap, Allemhurst, New Jersey
arrii.

PROFESSIONAL Bartending course. Finest. Detalls,
Mack Mixalogists, Bon 1215, Boston, Mass, 02104,

ELECTROMNICS. Proven intensive Homae Program,
FCC preparation, Trouble Shooting. Digital Techniques,
Kits, Lessons, Equipment. Diploma Granted. Free
Booklet, Applied Laboratories, P.O. Box S473M, Fort
Lavderdale, Fia, 33310.

FOR INVENTORS

INVENTORS: If rnu have an invention for sale or
licensa, writeé for free booklet e:pm-l‘lmﬁ how we can
amp ou. Kessler Sales Corp., C-511-FI, Fremont, Ohio

BASIC Brief, "How To Sell Invenlions' %1.50, re-
fundable. Searches with abstracts $15.00, with com.
mentary report $22.00. Professional Engineer, 701
Broughton, Beverly, Massachusetts 01915,

MEED Halp? Write our company, what can you fose?
Pauley Cngineering Sales, 45 Coral Drive, Bellevilla,
1llinois 62221. _

INVENTORS—United States Palent Office Searches.
Patent Developmant Engineering and Marketing of your
Invantions, ideas with manufacturer contacts, for
FREE INVENTION CERTIFICATES and Invention Informa-
tlan. Serving Inventors since 1948, George Spector,
LICENSED PROFESSIOMAL ENGINEER-—Patent Enginaer.
Former UNITED STATES PATENT OFFICE EXAM
3615 Waolworth Builﬂml. Now York 10007.

(Conmtinued on next page]




FOR INVENTORS
(Continued frem preceding page)

U.5. PATENT Office S=arches, 234 Hroadway, Reom
3615, Mew York 10007. Free invention certificates,

MANUFACTURING

GUICK % For ldeas. Full Details How-where, Send
§1.50. Gifts Unlimited, Dept. 3-PM, 1520 12th 5. N.E.,
Hichory, N.C. 28801,

YOUR INVENTIOMS/IDEAS-PATENTED OR UNPATENT-
ED-EXPERTLY RESEARCHED, DEVELOPED, MARKETED
FOR CASH/ROYALTY SALES. Professional, fee-based In-
venlicn service company—second decade reliable ser-
vice. Member: US Coumcil Intérnational Chamber 04
Commerce, Send for FREE INVENTION RECORD FORM,
PRODUCTION MARKETING BROCHURE, ““Your Inveniion
==It§ Protection, Development and ale." Write: THE
IDEA PEOPLE, RAYMOMND LEE ORGAMIZATION, 230 Fark
Avenue (A-113), New York Cily 10017,

FHEE PAMPHLET: TIPS DN MARKETING YOUR IN-
VENTIOM,” Trom am experierced fee-based inveniion
service company. Write: United States Inventors Service
Company, Depl. P, 1435 G Street NW, Washington, DC
20005,

INVENTORS! A successful design engineer amd in-
ventor with gver thirly years of aerospace experience
would like to share his expertise with idea people who
need help in any phase of product develcpment and ‘or
promolign, Without obligation write: Invenlion Ser-
viees, Inc,, Box 206, Hichmond Beach, Washington
98160,

WHY Pay Hupe Agency Fees to Protect and market
your Imnvention. Do It Yousself. Bave Hunfdreds.
Inventar's Melpar, 3709 Atwell, Dallas, Texas 75208,

"HOW TO INVENT, PROFESSIOMALLY." Profitable
Booklet! $3.00. Tech Associates, 24 Cotton Avenus,
Brainiree, Mats, 02184,

INT'L INVENTORE EXPD "77" At the Amercana
Hotel, March 2, 5, New York. Renmt Booth! Write or call
for application! Technology Transfer Lid., 148 Madiscm
Avenue, MNew York, N.Y. 10006, Tel. (212) 6856798

PATENT OWHNERS—Find out who is active and what
has been done in the ares your patenl relates to, For
50 we will send you the number of EVERY later pat-
ent, nol just cne, that the Patent Office has cited your
fa'lent against. First three patent copies free! Will re-
uned il your patent has not been cHed, 5Ci
Citations, P.O. Box 2327, Eads Station, Arlingtonm,
Virg.nia 21202.

PROTECT AND MARKET Patenlable and unpatent
able ideas. Gel rich. Free details, Warren, Box 79-P,
Canby, Oregon 97013,

RELIRBLE Honest Invention Marketing. Patentabls
ideas promoted for equitable fee. Write: ACCREDITED
rl.}l!;& TING CORP., Box B5, Huntington, New York

1743,

MEEDING Assistance? INVEMTION DEVELOPMENT
;il;ﬂm‘l’lﬂh‘, 155 HKeni Street, Ottawa, Canada KIP

INVENTIONS WANTED

LEARN How to offer your Inventlon for sale or |i-
cenze. Free booklet gutlines procedures, royally rates,
requirements. Kessler Sales Corporation, C-511-1W,
Fremont, Ghio 43420,

Honghong Factory Needs several new products every
month to satisfy their oversea buyers. Particularly
interested household items, toys, games, gadgets.
Please send skelches or detailed explanation for evalu-
align and cash 'n:lralg purchaze, Il you have am
arlicle accessory cannot produce domestically hecause
of quantity, price, or labour; please try us, Honphong
Piaslic & Metal Products Company, F.0, Box 9827,
Kwuntong, Hongkong.

FREE DIRECTORY OF 1001 CORPORATIONS SEEKING
MEW PRODUGTS. Professional, fee-based Invention
service company. For impartant infarmation on Protect-
ing, Devetoping, Marketing your inventionsideas for
Cash Royalty sales, write for FREE INVENTORS NIT
HO. A-84. Raymond Lee Organization, 230 Park Avenue
Maorth, New York City 10017,

INVENTORS: MANUFACTURERS NEED NEW PRODUCTS.
FREE "RECOMMENDED PROCEDURE,” by a creative fee-
based invenllen service company. Washington
Inventors  Service, 422.F  Washington Building.
Washington, DC 20005,

INVENTIONS MARKETED Cash, Royaities FREE IN-
VENTION PROTEGTION CERTIFICATES. George Spectar
Manufacturers Representative, Woolworth Bullding,
New York, NY, 10007,

INVENTIONS-IDERS WANTED. Developed, Marketed
by |EEI:III'IE professional organization for Casy Rovall
sales, FREE EXAMINATION and COMFIDENTIAL REPOR
of the Commercial Features of Your Patented: Un-
patenied Invention. FREE COPY ““How te Safeguard
and Market Your invention to Industry.” ‘Write:
LAWREMCE PESKA ASSOCIATES, Oept. C, 500 Fifth
Aye., N.Y.C. 10036 or call today (212) 391-6350. No
Idea 15 Too Small, Branch offices throughout the United
States and Canada,

INVENTORS Canadian manufacturer nesds new
products, to manufacture im Camada. Send sketches
and detailed information, for owr evaluation and
Cash, Royalty purchase. Can-Am Plastic & Metal Co.
{Product Research) #2186 Thaler Ave. Suite #20,
Hitchener, Gntaric M2A-1R5, Canada.

40-YEARS Inventing. Manufactur'ng fools SUCGESS
FULLY zold by mail. IDEAS wanted, Will manufacture.
PIHEEII;E l‘I.EIEI. Turn-0-Carve Tool, Box B315, Tampa,
. i

INVENTOR'S PARADISE—Combination Shows, Catalog
Listing. FREE DETAILS To All Inquiries. Deadfine Nexrt
Shows Soon. Paul Paulsen, Jr., 401 S0, Columbia,
Frankfart, Ind. 46041,

INVENTORS Ideas Developed. Research. Models,
Manufacturing. Sales, Free HBrochure. Since 1942,
William Parker, Box 6305, Orlande, Fla. 32803,

BUY IT WHOLESALE

FANTASTIC Free catalog—watches, general merchan.
dise. Department Forty, 100 Morth Greene Street, Bal-
timare, Md, 21201,

CHAIN SAW CHAIM—Save to 40% on first-gualily,
fully-guaranteed Chain, Bars, Parts, Sharpening Equ p-
ment for all makes saws. Free Catalog. Write today,
Zip-Penn, Box 43073 ATT, Middlelown, Ky. 402432,

400,000 BARGAINS Below Wholesale: Many Free!
Liguidations , ., . Closeouts . , . Job Lots , . . Singie
Samples. Free Detalls, Bargainhunters Opportunities,
Box 730-A. Holland, Michigan 48423,

HEARIME Aids, batteries. Wholesale. Catalog 25¢.
Fiston, Box 1444, New Preston, Conn. 06777,

SAYE MOMEY! Low cost wnuswal Christmas items 5
catalogs $2.00: Winchester Enterprises, 2B0TPM
Hargrave Street, Phila. Pa. 10136,

WHOLESALE Jewelry, sound eguipment, Free cata-
log. Storekeepers only. Empire-PMD, 1916 Fifth,
Sacramento, GCalitornia 95814,

HAVE Own Business, Weorld's largest wholesalers
American. foreipn, Bargains, Free dela’ls. |=Ernational
Buyers, Box 163B6-M, Porlland, Orepon 97233,

FOR THE HOME

S5TOP Bazement Flooding, Sewer Backup, Under
§10.00. Basement Drain Valve Co., 215 No. Main,
Kenton, Ohio 43326,

CHAPPEE Stoves please eye, warm body, respect
purse, Preston Fuels, 17 Whidden, Lowell, MA, D1852.

EMEREY Saving Encyclopedis—Save Hundreds—In-
sulation, Lighting, Ventilation—$10, NRG Saved, Box
452, Latayette, |n. 47901,

WIND-ELECTRIC Systems, Advancrd, Relizble, Ex-
tremely Ecencmical, Uitima Corporaticn, Coppitt Rd.,
Key West, FL 33040,

STOP Looking for a keyhole In the dark, Miracle
Key Beam clip needs no batteries or bulbs ever. Fits
sny key. Send $4.45 to: FED Enterprises, 401 5. 57
Terrace, Hollywood, Flarida 33023,

UNLIMITED Home Enmlnise, Qutstanding Dpporfunity,
Rush Stamped Envelope, Keller's, 1912-A4 West Tist
Street, Los Angeles, 90047,

INVENTION FOR SALE. Arnie Hasleiet, Dorchester,
lowa 52140, IT'S MEW.

FAMTASTIC EMERGY DISCOVERY Allows Food Preser-
wation without Relrigeration, Accelerates Plant Growth,
Sclenfifically proven EMective. Pyramidal resoib®
Storage umils. Test theory yoursel with Reabsorplion
Energy Lab Kit (319,95 + Tax), Full brochures ($1.00).
SIEED cambers protect from witravioiel ravs, Fil'll'lt
Em‘itllﬂ%i feabsorption Intermational, 3220 Snmelling

outh, Minneapolis, Minn, 55406

OF INTEREST TO WOMEN

YROYAL" BAKIMG POWDER (Oid Time Faworite!)
Formula, Rush $1.00—Guaranteed! Mack Products,
Lakesida, Or 97449,

i

QUILTING FRAMES—Two plans available, wery easy
to make. One Is adjustable the other folds Izlt for
storage. Pholocopy of plans as they appeared In PM,
Price for both $1.00. Send arder to: Popular Mechanics,
Ifgli.gll[. Box 1014, Radie City Sla., New York, N.Y.

GIFT SHOPPING

GIANT Magnifier! Built-in light! Perfect for reading
boating charts, car maps, |deal for stamp, coin col-
lectors, $5.95, Willow Winds, PMG-1, 606 Willow Courl,
Waukegan, 1llingis 60085,

WANTED ALIVE! Gift buyers! Free Catalog. Bonuses.
Tarkeel, Glendon, North Caroling 27251,

FREE Catalog of guality Gilts, Welco, 1523 Woodside
Road, Redwood City, Ca. G4061.

COLORFUL Catalogs. 35¢&; Bridges, S5029PM South-
wiesh 25th Street, Hollywoeod, Fla. 33023,

ATTRACTIVE Unique Gifts. Free Color Catalog! Torrey
Pines Trading Post, Box 2403P, Lalolla, California
92038,

FREE! Gifts Catalog, Dura-House Gifts, 1314 6th
Street, Greeley, Colorado BOE31,

FOREVER Running out of GIFT IDEAST?T Send for onr
latest Gift Catalogue, FREE! MIDWEST GIFT HOUSE,
Dept. POPM 106, P.O. Box 1167, lowa City, lowa 522°0,

EXPORT—IMPORT

ORIGINAL Qil Paintings Below Wholesabe, Color
catalogue + Sample airmailed $5. Specially, Howloon
Central Box J0BE-PMILE, Hong Hong.

OF INTEREST TO ALL

FREE Bargain Bulletin. Latest months® overstochs,
disconkinues from famous 4-milllon national catalog.
Outstanding buys in uvnusual and Fard-te-find sclence,
optical, hobhy items. Sheer serendipity! Savings to
50%"! Somathing new esch month! Na ~bbcation!
Request Bulletin S914H, 300 Edscorp Bidg., Barring-
ton, M) DEOOT.

TEM TERRIFIC GAMES You Can Play Wit Your firand-
children. Easy. Fun. llustrated. Desipnrd by Paul Hart,
IEITngﬂ{';;ﬁ: Games, 1210-C Howard Circle, Wheaton,

FREE Catalop. Gifis and Learn at Home Hebby books.
Maredith, P.0. Box 4034, Euclid, Ohio 44123,

CASIND DICE: Used on Vegas Tables! $2.00. Vegas
Creations, 5193 Brentmead, Las Yegas, Nev, 89120.

SENSATIONAL BONUS—PURCHASE PLAN! Free Gift
E}:uéalug! Mail Order U.S.A, Box 455F, Cranbury, NI

CLOCKS, WATCHES. OLD GOLD,
JEWELRY

_HIGHEST CASH Far Gold, Jewelry, Gold Teeth, Rines,
Diamonds, Watches, Silver, Platinum. Mail Articies
Tnﬂar. Frog gift with infarmation. Chicage Gold &
Precigus Metals, & E. Monroe, Dept., 258, Chicago

WIGHEST CASH |MMEDIATELY FOR OLD GOLD, SILVER,
PLATINUM, JEWELRY, GOLD TEETH. WATCHMES, DIA-
MOMDS. SPECTACLES. FREE INFORMATION. ROSE
INDUSTRIES, 29-A EAST MADISON, CHICAGD 60602,

WATCH and Clock repairing bonks, tools, materials.

Frea Catalogs. North American, Box TT-AY, Fox River
Grove. |ilinois 60021,

HIGHEST Cash! OId Gold, Rings, Watches, Teeth,
ctacles, Silver, Plalinum. Diamonds. leweiry.
rusted Chemist Guarantees Satisfaction. Ace Precious
Metals, 17454 Caminp Palmera, Los Anpeles 90046,

ARIZOMA—Interested in retirement . .
+ + . wacation? Stay informed of developmenti—good
and bad. Fact-packed mont“ly newsletter tells all.
For details and free back o¥er: Arirona Feport, Sulte
AL17, 4747 N. 16th 5t., Phoenix, Arizona B5016.

FREE LIFE ASSURAMCE. Bogk tells how anvone can
auality, Guaranieed, Send $4.85 to: Akers; P.O. Box
753, Mango, Fla. 33550,

SE0D MONTHLY Potsible addressing—stuffing enve-
lopes (longhand-typing) your home, Experience um-
necessary. Details, send 5tirl1r|:!|d addressed envelope
American, Excelsior Springs. Mo, 64024,

.‘“E BIG MOMEY I L*A*S V'E*B°A*S!I Damnlets
Guide Only 3200, Guaranteed. Bilmor/BXISPMS,
Encing Northridge, Calif, 91.325.

EARN PROMOTIONS, BIG RAISES; SAVE MIMEY,
TIME. Never forgel anything again. Heep unlimited
facis available instaplly with Action System—A com-
plete planning and conlral system, Simple, yel so
effective you will be amazed! Salesmen, Managers,
Engineers, Students, Businessmen, Househald Heads,
Etc. Imstruction Book and complete materials $4.95
plus $.50 postage. (NY add §.39 tax) (2 or more $3.85
each plus tax/postage) Mame, Address, ZIP to: System
Goncopls (Dept. 1A11}—50 Sherbrooke Drive—
Smithtown, Mew York, 11787, Salisfaction guaranteed
ar money back in ten days, Sorry, no COD's.

BLACKIACK—Earn 35000 hourly. Win every day.
Guaranteed. Free Details, Scirater, Box 234, PMIG,
Williston Park, NY 11596

. Investment

BBE Your jeans!! Mever wear angther ir of sti#,
dark jeans. Instant AﬁeinF softens and fades denim,
ric! Send %$4.95 ftodav—guar-

wilhou! damaging fa
anteed!! J.C. lEn%a rises, 1348

reen Road, pt.
2811, Roslyn, Pa. 1.9301.

WANTED—Gald, Sitver, Platinum {any form). Pochet
walches. Information free, Wilmol's, 345-D South
Glassell, Orange, CA 92666.

1876-77 CLOCK PARTS CATALOG—Do It Yourself!
1000°s Hard To Find Items. For Antigue, Modern,
Cuckoo, 400 Day, Electric Clocks, $3.00. Clock Repair
E;Etﬁr Dept. R, P.O. Box 65, Carle Place, Mew York

WEARING APPAREL

REOWING And Irish Seiter boots discount prices.
‘i‘rg;;;ntmn write: Nelson's-Depl. 511, Fairfax, Minn,

HEARING AIDS

HUGE SAVINGS. Eliminate dealer mark-ups, Free
Trial, Batieries Wholesale. Terms arranged, Lloyds.
PMC, Rockford, 111, 61104,

FREE HEARING AID CATALYG—Save
mall! write: “MONMEYSAVERS", S530PMI11
Sepulveda, CAL 91343,

HEARING Alds. Batteries, Discount Prices. Free Trial,
Write: Rhodes, Bookport, |0inois 62910,

REPAIR Hearing Aids. “Prompt, Rellable Service'.
Manmouth, Box 1009, Asbury Park, M., 07712,

TOBACCO

SAVINGS: Meerschaum, Ceramics, Haom
lélll1iakzlump- PM, 1310 Glendale, Champaign,

La—by
Langdon,

Pipes.
1linais

YPIPE CRAFTING". Thorough book $5.20 ppd, Ghaoice
materials for plpes, list free, Pimo PNG, Box 59211,
Chicago, Illinois BDE5S9.
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SCIENCE & CHEMISTRY

COMPLETE Chemistry Catalog, 50¢, Laboratory Sales,
Box L61-A, Brighton, Mass, 02135,

“DISCOUNTED! JLaboratory Chemicas, Glass~ Appar-
atus, EmI“F S0p. Defuxe Scientific, 507 Huron,
Manitowoc, Wisconsin 543220,

FAMTASTIC Chemical Catalog. Surprising Extras.
ﬁﬁ Kenrus, Box 205, Staten |sland, Wew York

TESLA TURBINE-—Hera's a simple modeimaking proj-
#cl: no pisions, &0 na close tolerances! Runs on air or
steam. Complete plans, sasy lo make. Photocopy of
article available for $1.25. 5end order to: Popular
Machanics, Dept, HE, Box 1014, Radio City 5ta, WNew
York, N.Y. 10018,

FORMULAS, PLANS, ETC.

OUTSTANDING Tone Dn Wooden Insiruments, in.
struction %5.00, Marc Anthony, F.O. Box 1205,
Crescent City, GA 95531,

ANY Formula as.m. Catalag—Manufacturing Trealise
§1.00, Belfort, Box 568, Chicago 60650,

PLASTICS

CASTOLITE Pours lke water, hardens like glass
without heat, Crystal cleer, colors, Embed flowers,
seashells, mementos, anything, Make fine gifts, Re-
produceé your designs with flexible molds any shape,
size, Profitable. |liustrated Manual Catalog 31,04,
CASTOLITE, Dept. T6M/PM, Woodstock, 1], GOO9E,

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 its heated, Photocopy of PM article, Price $£1.00,
Send order fo0: Pnpular Mechanics, I]Ept HE, Box 1014,
Radio City Sta., New York, N.Y. 100

TREASURE FIHDEHE

FIMD Coins, jewelry, gold nuggets with new pat-
ented detector, Astounding range. Unaffected by con-
centrated black sand, minerallzed pround. Wejects
metallic trash. Free calalogue. Gardiner Electronics,
Dept. 9, 4720 N, 7th Avenue, Phoenix, A2 B5013.

TIRED OF DIGEING UP TRASHT The All New “'Coln-
Shooter” Rejects Boftle Caps Tin Foll, Naits and
shallow Trash. Detects Goid, Silver Coins and Jewelry,
Freg Literature. D-TEX li.Eml.'IHIl:! Box  451-U,
Garand, Texas 75040,

DISCOYER True Treasure Hunting with world-famous
deep-detecting mineral/metal detectors from White's!
Locate gold, silver, rings, coins, artifacts and maore!
Sold, serviced, warehoused world wide. Priced from
smim Free Catalog! White's Electronics Degi PABY,
1011 Pleasant Vailey Rd., Sweet Home, OR 97386

BURIED TREASURE-—Locate up to Quarter Mile away
with Ultra-Sensitive Directional Locator, Send for free,
infgrmative pemphlet. Research  Products, Baox
13441-AME, Tampa, Florida 33611.

FIND Lost Treasure! Coins, Gold, All Metals. Many
Models frore 559,95, Free Catalog. Compass Metal
gﬂﬁ‘n"' Dept. (PBYG), Box 366, Forest Grove, OR.

TREASURE FINDER Locates buried gald, silver, coins,
Ireasures. 6 powerful models. Instant finantcing awail-
able. Write or call for free catalog, Phone (713)
682-2728 day of night. Relco, Dept. AAZ1, Box 10839,
Houshon, Texas 77018

FINEST Discriminating detectors; factory prices.
Patented. Treasure Enthusiast, Ri. 1, Box SEMN,
Jenton, La, T1006.

POWERFUL Metrolech Locators Detect Coins, Relics,
ﬂ:ﬂgzﬁ;ﬁh Guaraniee. Write: A, Box 783, Menlo Park,
=

LOCATE Gold, Ete. 15 Mile, Unique Guarantesd Plans,
§10. Current Corp., Box 10B, Miami, Fla. 33148,

GoLD

FIND GOLD, 0 Mines, Treasures, Pan Nuggets, As-
$1y Gald Dl'l. Amazing Gulde Reveals How. ﬂEfI.II.I
FREE. Dave Hunt, Roosevelt, [Hah 84066,

SIGN Painling--Easy method. Freéa Calalogue. Kauf-
mann Company, Centertawn, Missourl 65023,

LEARM Sign painting at home. Fres Talént test, Ben
Kems, Box 812-PM, Greenville, 5.C. 25601,

MODERN Cartponing taugnt by mall, Write for free
brochure. Cartponerama—Box  263-W, Branford,
Conm. 06405,

HOW To make money in commercial art, DIPLOMA.
Success, Box 1204PM, Youngstiown, Ohio 44501,

52 Cartcon lesson course, Cartcon fips, Both $5.00,
Hartman, Box 30367, Lintoln, Nebraska 68503,

MONEYMAKING Fﬂrta Cartogning  Lessons=—Many
“Extras™!! $3.00, OFESSIOMAL CARICATURIMNG:
$2,00, Art, Box BSM, Woodmaere, New York 11588,

PROFESSIOMAL CARTODOMIST'S Actual "ORIGIMAL
CARTOOMN™ (Mot a Print) with Copying, ﬂritinatinsg Tips,
Tricks, Instruction. Send Only §5. Harris, Box 1567PM,
Partiand, Gregon 97207,

ADVERTISING AGENCIES,
ADV. SERVICES, MAILING LISTS

MAILING List, Most all kinds, $11.00 Per M
Circuiars mailed i‘.l' EI:I I}ll:m.allers-. Hing, NC E'J‘II]!:I.

mlﬁ Ratebook leading mewspapers, maga-

tings—%1,00, For mallorder business, salesmen, etc,

I?“Flg:nagu Advertising Agency, 28-EM Jlackson, Chicago
4.

MAILORDER ADVERTISERS!! CLASSIFIED ADVERTIS-
ING CAN BE MOST PROFITABLE AND REWARDING.
PROBLEM IS TD KNOW WHAT TO DO, WHAT MOT TO DO,
COLUMBIA CAN HELF YOU WITH YOUR MAILORDER
PROGRAM, OVER 20 YEARS CLASSIFIED ADVERTISING
EXPERIENCE, KENOWLEDGE OF BEST PULLING PUBLI-
CATIONS, EXPERT COPY SERVICE |5 ALL YOURS AT NO
INCREASE OVER PUBLISHER'S STAMDARD RATVES,
CHANCES ARE YOU WILL SAVE MONEY. WRITE TODAY
FOR FREE DETAILS PLUS YOUR FREE COPY OF
“MAILORDER ADVERTISER'S RATE GUIDE™. COLUMBIA
ADVERTISING AGENCY, BOX 1285811, RICHMOMD,
INDIAMA 47374,

RUBEER STAMPS

TOP Quality Rubber Stamps—Thrée lines $1.50. Fast
Service! IPSE-M4, Box 1251, Ogden, Utah 84402

FREE Catalog—Custom Made Stamps—Youngers
Stamp Shop, Princeton, lowa 52768,

OFFICE SUPPLIES

FABULOUS Income for Printers, Printin S-nlﬁmﬁﬂ
Brokers: ‘144 Ways To Sell Printing By "l
I"I‘D\\:'. ;;E'S detalls, !rnntln' Press, Box 555 Utica,

FREE C.B, PRINTING CATALDG Wilh order Dulu-d
1877 C.B. Calendar with 10-Code, 51.00, C&M
Enterprises; Box 907; Winterhaven, Callfornia 5!23,1

THERMOGRAPNED Business  Cards  %6,75/1000,
Gummed Address Labels $1.00/1000. Atlantic, Boa
1678-PMA, Florence, South Caroling 20503,

NEW-BICEMTENNIAL EDITION OF 'I'Hl LARGEST, MOST
COMPLETE CATALDG III 100 YRS, 332 pgs. of every.
l:ﬂ-ll'r Hd-t Slamping & Printing Presses. Foundry &

{re Offset and Bindery Equipment. Supplies
u'ti: Sen i& 00 to cover owr production costs, AMERI-
HH FHIN ING EQUIP'T., 42.25 @th S0 LI.C, N.Y

GUMMED LABELS
1000 GUMMED Andress Labels §1.00, wait's, Box
G604, Scuth Bend, Indiana 46624,

GUMMED ADDRESS LABELS 51,00,
LITERRTURE Atme, 1238 Vosksmp,
Fennsﬂnnm 15212,

REMAILING SERVICE

FORWARDING, Receiving, singles 35&, Hub Sérvice.
P.0. Box B4, Moncton, N.B. ELIC 1HZ.

CALIFORMIA Remail Service, confidential ,30¢ sing!
Plum, Box 81, Capilala, California 95010.

UNLISTED ADDRESS. Discreet and confidenfial. Re-
mall S0¢ simgle. Mall Forwarding Service, 8050 5.
Main, Houston, Texas 77025,

FREE
Pittsburgh,

TOUR Mail Received-Forwarded, Hedgpetn, 3Z4-M
South First, Alhambra, Callf, S1802.
YOUR Mall Received—forwsrded 25¢. Mill Pend

Enterprizes, Box 414, Aurgra, Ontario, Canada.

MOTOR Cily Remailing Service Michigan LOTTERY
Intormation  Write: (? Box @890, Dearboarn
Michigan 48121,

MILWAUKEE Receiving, forwarding, smglu;,'rﬁb-ﬁtnl'p.'
Det#ils: Racamm, Box 21854, Milwaukea, Wi, 53221.

PARADISE LOST? Sputh Pacilic Remailing, postcards,
letters, 25&. Box 1308, Suva, Fiji,

MIAMIE, 25¢. Letters remailed from 140 foreign, 400
U.5. cities. SASE for details. Marle, Box 343I668P.
Maami, Florida 33134,

MAILORDER RECORDS Help get increased husiness!
Complete 32 Page Record Book shows your inguirles,
orders, adverlising, expeénse, etc, Omly 51.00, M. E.
KAFPEL, POPULAR MECHAMICS, DEPT. R, 24 WEST
STTH STREET, HEW YDRE, MN.Y. 10018.

PRINTING PRESSES,
RUBEER STAMP OUTFITS

SIMPLE-X RUBBER STAMPF PRESSES, Hydravlic op-
erated electrically heated. Sires 57 ¢ &7, 8" ¢ 127, 10¥
% 15", Starting owtfits. Order for presses, sepplies
shipped day received, Send $2.00 for Catalog and
Brochure. Custom  Manufacturers, Box  211-PM,
Springfield, Mo, 65806,

FRINTING MACHINES. Ofiset, Mimwifllnh. Type-
writers, Composing, Machines, Dizgraph, King, North
Carelina 27021

PRINT YOUR OWM—FPrinting Pressas, type, supplies

direct from factory. Send 25¢ for catafog and samples
to: Kelsey Co., DM, Meriden, Conn. 06450,

FRINTING Presses, ftype, Supplies Lists, 20¢.
Turnbaugh Sarvice, Mechanicsburg, FPennsylvania
17055,

Z.00, International Remal-
0, Boxn 1744-M, Miami

REMAILING DIRECTORY,
Forwarding Association,
Florida 33134,

LEAVENWORTH, Lansin
41, Lansing, Kaneas &

LAS VEGAS-CONFIDEMTIAL.
More! Free Details,
Niévada 8911%.

OHID Femails Youngstown Or Girard 25¢. P.O. Bar
82, Glrard, Ohio 44420.

REPAIRS & SERVICING

BE YOUR OWN SERVICEMAM. You can handle mas:
small enginé repairs. Here's the guide you need o
insure guick-starling, smooth-running gas engines an
your yardpower eguipment. Photocopy of articles as
they appeared in P.M, avaifable fgr 32 50, Send arders
to: Popular Mechanics, Dept. HE, Box 1014, Radia City
Sta,, Mew York, N.Y. 10019,

AUTO Repair Book You Fix, You Save. Fallow Eass
Steps, Dnls'r 32,50 ppd, Cotorado Gold, Dept. PMLL.
18427 w, S8th Or., Goiden, CO 80401,

Bn?n‘lalts 256, How, P.O. Baa

Remailing and Mu.;l-
Alpha, @ox 19547, Las Vega:s

TYPE FONTS, Hand Printing Presses, Supplies. 120
Fa g5, $1.00 deductible first crder. Acme Type, 732
eral, Chicago GOS0S5,

SAME day shipment, Rubber stamp supplies, Whole-
sale price list. $1.00 deductible, Star Stamp Supply,
732 Federal, Chl:ngnmﬁﬂﬁ_

FREE Catalog Type, Rubber Stamp Presses, Supphies.
E;ﬁ% Type Mig., 237 5. Evergreen, Bensenville, 101,

ELECTROPLATING With zold and :-nlur' Easy to fol-
Inw instructions! Pnalncnrh' of artlcle as it appeared
s past issue of Popular Mechanics available for
_1.15, Send order to: PM, Deptl. HE, Box 1014, Radio
ify Sta., New York, M.Y. 30019,

PRECIOUS STONES & MINERALS

GET Free ca!iJnE ne serious rockhound, gem cutter,
l’Emw maker, hobbyist ar craftsman cam ba without.
wll of bargains, exclusive items, low prices From
largest suppllers and authorities in the field, Free
new catalog just off the press, yours for the asking.
Write: Grieger's, Dept. C-12, 300 South Arroyo Phwy.,
Pasadena, Gallfornia 91105,

500 POLISHED Gemstones $5.00, Tumblecraft, H_I:I_i
James Rorth, Minnespolis, Minn, 55430,

CUT Stomes, jewelry mountings, bell buckles for
silver dollars or stomes, rockhound supplies Wholesale
E.F'PIUE 11'5»:. Eloxite Corp., B1OPM 10th 5t., Wheatland,

CARTOONING,COMMERCIAL ARTS,
SHOWCARD & SIGN PAINTING

CARTOOM For Money!! Free Book!! Success, Box
B854, Dearborn, Mich. 4B121.

226 POPULAR MECHAMICS

RUBBER Stamp Supplies; Slarting Dutfils. Catalog
$1.00 Deductible. Martine, 1432 Major, Jetfersan City,
Mo, 63101,

SILKESCREEN  Printing—Gold
Stamp Presses—Low Cost, High Income Home Business
Oustfits/Instructions. Details: Techirades, 162TAC
Pontiws, Los Angeles, Calif. S0025.

PRINTING AND SUPPLIES

EMBOSSED LETTERHEADS EWVELOPES Distinctive In-
expensive Postpaid, Universal, 226N Myrtle, Scoich
Plains, New Jersey OTOTE.

1000 EMBOSSED Business Cards 56.85 Postpaid.
Agents Wanted. Elce, 181-A, Sylvania, Ohla 43560,

FREE Literature, Business Cards, Letierheads, i
Gubbsr Samps. Ceers, 111 North Drive, Otaws, Ohlo

GQUALITY PRIMTIMG—Bath lefterprass and offsel-
Hﬁllrlnlzrlulails. Byars, 28 Keney Terrace, Hartfard, Ct.

Stamping—Rubbar

DO YOUR Own Typeseiting with tramsfar Laettering.
Frea :atnlnﬁ:’s:mp e. Seavue, 10 Sarah, Farmingdale,
Hew York 11735

QUALITY PRINTING!! Price List Available, Selco
;;J;dzlscts., Department 37PM, Danvers, Massachusetis

SPECIAL SERVICES

_INFORMATION On anything. Ferguson Research Spe-
cialists, 60-15 Woodside, Woodside, New York 11377

FROFITS FROM CLASSIFIED ADVERTISIMG! Bookiet
shows II:m how 1o start your own business with Glass!
fied A HII.ISIJ Only 51.00 (Refundable with 1|.ri.’
arder.) M PPEL, POPULAR MECHANICS, DEPT, P
224 WEST 5TTH i'I‘ItE'ET NEW YORK, M.Y. 10018,

DOW JORES IMDUSTRIALS, 30 Daily 9x12 Stock-
charts, 6-12 Menths Background, $15.00. Ref, 22
Garfield Place, Poughkeepsie, NY 12801,

REMEMBER Your Friends—join Groom's Birihday anc
Helldsy Club, Detailz, E. Croem, 3714-32nd Siras!
Tuscaloosa, Als. 354001,

BETTER HEALTH

HEALTH PROBLEMSET Free Factual magazine—HNat-
wral Living, Health, Organic Gardening. Provoke:
Press, 51. Catharines, 402, Ontario L2R 7C9.

BEDWETTING—EMURESIS WOCTURNA Free infarma-
tion about new sensational Scandinavian scientific ra-
sults with cure for all patienis over age 6. Ewans &
gssi‘g% Medic Dept,, 140 East Awe., Mew Canaan, Gb

SLOW BODY AGING, Report tells how ta live Health-
ier and Lomger %1.50. Stantey House. 146 East
Wakefield, Anaheim, Calif. 92802,

EXERCISE At Home on build-it-yourself physical fit.
ness equipment, including bicycle exerciser, rowing
machine, bell massager, and ahdumrml hoard. Send
5.00 for blueprinis 1508 and instructions, Popular

schanics, Dept. HE, Box 1014, Radic City Sta. New
York, N.¥Y. 10019,

(Continued on next page




LOANS BY MAIL

SOCIAL SECURITY PLATES

BORROW by Mall! Up to $3,000.00. tm-nilnl
terms. State Licensed, Postal Finance . 1710,
G018 Maple Ave., Omaha, Nebraska ssmi

MEED A Business Loam? Lerd Albert, 1B12 Albany,
Springfield, lllinols 62702,

PERSONAL

PSORIASIS SUFFERERS: DISCOURAGED: Write for
Free important information that is helping thousands,
Pixacol, Box 29277PM, Parma, Ohio 44129,

ESCAPE From debts snd bill collectors! Have AAA-L

credit everywhere. Free report reveals secref plan!
Credit 4A11, 333 North Michigan, Chicago B0601.

LIFETIME Gold Metal Social Security Plate, Engrived
Name, Number——$1.00, Bonomo, 408 Washington fve.,
Bellmore, N.Y. 11710,

GOLD Metal Social Securlty Plate $1.75 wilh
Black Case And ldentification Card, Send Name and
Number to: George Anthany, PMI11, 826 Clintan Street,
Brookiyn, New York 11231. Money Order Only.

SEND $1.00 for lillﬂ‘tt personal metal plate and

free sales llt Include full name and sccial security
“l;'qb;' E, P.0O. Box 405PML1, Woodbury, M.Y.

WANTED MISCELLANEOUS

IMVESTIGATORS, Latest electionic alds, Write
Clitton, Box 220-P, Miami, Florida 33168,

MERCURY Gold, Sitver, Platimum; Ores assayed.
Whelesale Terminal, Norwood, Mass, D2082.

RECORD Telephone Conversation putomatically,
Leawe Recorder Unattendéd, Robertl's, Box 43-PM11,
Parkridge, |ilinois GO0GE,

BIBLE Questions answered, Stamped envilope.
Bylon, 17167 Bentler, Detroit, Michigan 4821%.

LIVE FOREVER—You won't! Protect loved ones! Pre-
pare & will now!—Will form $2,00—0D0. ). Stricker, 1126
West 133 5t., Hawthorne, California 90250.

FIMANCE YOUR DREAMS With Governmenl and Foun-
dation Grants. Free Details, Tou-PMIL, 432 PCH,
Hermosa Beach, California 90254,

WILL KIT—Includes G3-page attorney's booklet,
‘What Everyong Should Know About Wills,'" 4 Wil
Forms. Only $3.00. Free: Persomal Assets Record,
Execulor's Dutles, Valuable paper portfolio. South
Carolina residenls add 4% sales tax., Weathers'
nggn.splnr-uipt. 20, 804 Eastland Ave., Kingstres, 5.C,

WINEMAKING & OTHER RECIPES

WINEMAKERS. Free Catalog., Equipment. SUFEME
Continental, Box GRONGPM, Indianapolis, ind. 46268

WINEMAKERS—Frer Catalog. Fast Sérvice. Large Se-
lection! Kraus, Box 451L, Mevads, Missours 64772,

WINEMAKERS, Free (llustr tzs catalog of yeasis,
e%ulfmant Semplex, Box 12276R. Minneapolls, Minn,

WINEMAKERS Free Informative Cataiog, Yeasi Equip-
ment, Ingradignts, DANEMBERGER'S, Box 276:-M, New
Bevnin, 11N, 62670,

BEERMAMKER'S Supply Catalog—Free, Bacchanalia,
273 Riverside Ave., Westporl, Conn, DGEB0.

GALLIAND-Drambuie-Tiamaria tastes alike lnf less
than half retail price, Three easy recipas $2.00. Brex,
Box 595M, Dania, Florida 33004,

DON'T DIE Without & will! 2 will forms plus Instruc-
tion booklet, unI; $2.00—guarantecd! wma M. L.
Emterprises, 5151, Phoenlx, AZ. BS069

FREE ENCYCLOPEDIA WINE BEER MARING EQUIP-
MEMT and INGREDIENTS. Send request oo Vynox
Industries, P.0. Box 7498, Rochester, NY 14615,

PYRAMIDS Send 13¢ Stamp for Catalog. IIH'I'H-
ﬂ.lﬂ;ﬁ;ﬁ\'}“ﬂlﬂ WORMNS, P.O. Box 11231C, Phoenix,
1. *

DON'T Die Without & Will! Blank Form Prolécts Your
Family. Only £2.00. Guaranteed. Order Now. Ebco, Box
34003, Miami 33134,

WOW! Read 'What Men Should Know About Women™
—Plus "Stop Smoking Forever''—(Only £1.00, Hall's,
USSAH—Box 23X, Washington, D.C. 20317,

YOU Can write your awn will. Formz and Instruc-
E"E?HQ $3.00, Malbon, 13103 Robertcrest, Housten, TX

WARTS. Vergo™ Criéam is painless, safe, easy. Buy
Vergo® li batter phirmlﬂ!s

HHHIIE 'I'l.'ll.ll IH!ELLIEEH(‘-E Sell-scoring test re-
veals 1.0, § for 3, Mercator 1A11,
S030 lerlsnn Ru::Hurd IIHnuJa. 61108,

WINEMAKERS Buy Whalesale-Catalogue-Ohic Whole-
ﬂl&.lwma Supplies, Box Z1405M, Cleveland, Ohic

MISCELLANEOUS

BOOKS Onm antigues and their prices, Frée circular!?
P, Warman Publisiers, Umentown, Penna, 15401,

IDENTIFICATION CARDS. Sa 25¢. Documents,
Box 260627, Los l.n;ltu. Callf "hﬁ

IDENTIFICATION ﬂllﬂl- Sen
dressed envelope for samples. IIHI
Main, Las Vegas, Nevada 89101,

METRIC Converter and pencil caddy, $2.59 d.
Eif"s Line, 4001 Glenarm Ave., Balt-mru. uu"'ﬂlﬁ-

FREE. Beaulity! Gift Catalog. Atlantic Wholesale,
Box LG678-PM, Florence, 5, G, 20503,

$1.00 EACH . . GUARANTEED. Blank WILLS. Mini 11
Water Purifier KILLS Germs FAST!!—Purifies “any”

%27 Nortn

waler, $26.50. UMCLOG Orains Fast, easy! Connect
Drain King 1o garden hose—3$4.95. HEALTH charl—
COMFLETE |nformation on ALL Vitamins, Minerals, A

HEALTH MUSTI! $1.00, 3/52.00. EVERYTHING guaran-
teed, postpaid. Varl, Dept, 1M11, Box 356, Station K,
Ium.rr!u IP!G

I AM an alcohalic. | make Creative Wall Hangings,
with Serenity Prayer and Cross, $3.95 PP. Arvo
Enterprises, 4013, San Francisco, CA 94101,

BURGLAR ALARMS &
HOME PROTECTION

PROTECT YOURSELF! Double Duty Alert Is A Siren
Alarm That Wards OFf Intruders When Door 18 Opened,
Guards Against Fire By Automatically Triggering Heat
Lensor, Permanent-Portable For Home, Campe:, Molel.
hl!.gﬂ.?g;ﬂun, 333 North Broadway, Box B2, Jericho,

T u

COMPLETE Line of Discount Burglar-Fire Equipment,
Catalog 50¢. Emel Electronics, Box 146-E, Sheffield,
Mass, 01257,

DIALING Unit calls police,
585 Systems, 5619-D St John,
(81614834612

BURGLAR ALARMS, Choosing the right ?Ipmaﬂt
$3 00. Burglar Alarms canm be defeated $5.95. Alarm
qluumm!rll Catalog $3.00, Refunted with 1st Drder.

s Im‘tuﬂrlas 3708 Diversey Ave,, Chicage, I,

29,95, Free lileralure.
nsas City, Mo. 84123,

FIEt 48 Paiu Burglar and Fire Alarm calalog.
Supplies and information. Prolecto Alarm Sales, P.0O.
Box 7738, Michigan City, Ind. 46360.

CHAIN ALARM GUARD Battery Operated, Stops in-
truders, Satisfaction Guaranteed, $3.95, Hughes, 1
Woodhouse Ave,, Wallingford, Conn. D6352,

ROCKETS From Papér Matches. Glders From Scrap
Paper. lllustrated Directions., $1.00 and sell ad-
dréssed stamped envelope: Flight, 12108 Howard
Circ e, Wheaton, 111, 60187,

ORNAMENTAL Iron designs, Book of 1600 beautiful,
praclical designs for railings, columns, ete, Free
literature, l:unnlnf'nam 3BB1 South 3200 West, Box
20005, Salt Lake City, Utah B4120.

HEARING Aid batteriés wholeésale. Free [Ist. Habs,
Box 51, York, Penma. 17408,

PREVENT HOME FIRES From liance and shop tool
Merrudlnf house wiring. Install FUSED SAFETY PLYES
in place of your standard cord plugs on all appliances,
Uses stamdard 3AG amd 3AB fuses to 30 amps. Send
£4.95 for 5 plugs postpaid to: Elking Electronics, P.0O.
Box 457, Chatsworth, Ca. 91311,

DOUBLE PROTECT YOUR FAMILY!! Avoid Intrusion,
Fire with 24 howr siren signals!!! Permanent, Port
able'l! Fits any door, Batteries included!!! REPLACE-
MENT GCUARANTEED!!! 21295 Saint Cntérprises, 1227
Marais, New Orleans 70116,
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Discover the carpenters’
trade secrets for 15 days free!

Free
Book Offer

Keep a free §3.50
copy of Easi-Guide fo
indoor Home Repairs,

just for mailing
the coupon!

Audel's Carpenters and

Buillders Library

B 4 hardbound volumes. . 1,488 pages packed
with valuable frade secrets almost anyone
can use!

W 1,034 gasy-lo-follow illustrations, diagrams,
charts, and photos!

B Covers practical and architectural drawing

228 POPULAR MECHANICS

...8pecs...plans. . measuremeants. . all
kinds of projects you'll want 1o tackle
yourself!

At the end of 15 days. if not entirel

Here are just a few of the 75 chapters filled with trade satisfied, return Im;,r volumes and {:ile
secrets you'll discover in secrets you need for working nothing. But, just for mailing the coupon,

1,488 fact-packed pages: with wood! you get to keep a $3.50 bonus copy of

[ ] o 'S . 1
What is a trade secret? It's a shortcut . .. fg:;ﬁ::ﬁ:::‘ef:g;?dﬂnr Home Repairs
B Discover how to hH“d. F'ﬂ’tll’. a IE‘ChI‘HnUE S 'Ian idea. It's kﬁDer‘lg how H..-?r| i iy - el G doeliy
and panel walls. to do a better job an easier way. [ o e 1
Practical advice about material ... Trade secrets are actually what Audel's | FREE-BOOK i
methods for avoiding cracks.. Carpenters and Builders Library is all : m“_mm cwm :
techniques for finishing and paneling. about. Shortcuts, techniques, and ideas i
B Discover how to prime, paint, by the hundreds .. many of which have : Yes please send me the Carpenters and :
and finish. nevear appearad in print before. A wealth dElurIr.'i;.'rs Lrﬁrar}; L-‘-ZE!I‘EE:J II|:| usTu rfc;; 1-‘.; 1
: g ays free. It nol completely satisfied — 1
Important information on paints. .. of knowledge you can really use. whether 1 may return it and owe nothing Otherwise. 1
equipment. .. techniques for mixing, you are a professional carpenter or a I it's mine to keep for only $21.25, plus 1
priming, spray painting, and finishing Sunday do-it-yourselfer! : WRUEW i e i : g
: : : nd, whatever | decide, a gift copy o

on different surfaces inside or outside R RSN P | Easi-Guide o Indoor Home Rapairs (val- [
ued at-83.50] is mine 1o keep Ireg’ 1
W Discover how to select, install, || g4ition of the Carpenters and : : !
and repair your roofing. Builders Library for 15 days free! | :
Expert advice for selecting and install- —— o —
ing material... and repairing leaks, The Free-Book/Free-Trial Coupon in- : il I
B Discover how to remodel your vites you to discover all these trade | Address .
kitchen. secrets free F'Ie_ase your family; impress i
Time-saving tips for increasing the your friends! Build a home workshop : City :
value of your home by laying out and install some shelving... plan a patio. .. ! ¥
equipping a modern kitchen or add a fireplace. 1 State Zip -
B Discover how to design your Find out which tools to use and how to I Save shipging and costs. Ensiess full may- 1
own home workshop. use them most effectively. Pick up a fast : ::::-":':uf:;.:: o mpplicabie). 1S-day ret :
Valuable information on the art of working knowledge of plans, measure- | Mail to Audel :
planning a modern home work center ments, or specifications BfﬁWSE ”f‘E : 4300 W 82nd Street —
and stocking it with the right tools. chapters that cover every phase of ] Indianapalis, Indiana 46206 !
carpentry from foundations to roofing. | PLINUAIN O Toiersl W Sapich 012 (o 2



Great taste is why Seagrams 7 Crown is every party's
choice. America’s most popular whiskey by a landslide.

Say Seagram's and Be Sure.



10 FILTER
CIGARETTES

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




