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Give him a hint.

Make sure he knows you want
Seagram’s 7 Crown. For 30 years,
it's been America’s favorite whiskey.
And for 30 Christmases,

America’s favorite gift.

Say Seagram's
and Be Sure.




Thelastthng you want
to worry about at night is your
battery in the morning.

Even if that weak batterysnot  offer the E-5000 and E-3000 —
going to let you down, you won't  different levels of price and per-
know it the night before. formance. Both are built big
and powerful for people who
want lots of cold-weather

AVE AN 8 O'CLOCK cranking.
'ﬂEEL.T': NG, BUT ITZ éo::i i:r:
TO 5 BELOW zZE ; FOR ; s .
SHOULD SET THE ALARN ])elm o:l‘fe f(lfl

great ways to quit worrying,
one right for your kind of

driving...and your budget.

If your budget is very tight and
your starting requirements are
moderate, go with the new Z-Line
Delco Battery. You get Delco
power and quality in an even
more economical package.

A weak battery is one worry
you can do something about. And
Delco gives you a choice of four
comforting ways to do it.

E CAR ETAFEI':-U b |-".
E o
FLHME:R | £FT FOR 7 OCLOCK - OF ME:

ALL NIGHT.

<HOULD STAY UP
Y THEN YL BE ALLTIREP OUT.
'I.,LD'-U' WHY DID T WAIT
WINTERY

AND SEE IF TH

Delcos Z-Line ‘ ._....

Worrying about tomorrow is
no way to spend tonight.

The revolutionary Delco
Freedom Battery is one great
way to get some peace of mind.
It's loaded with the thing you kuy
a battery for — cranking power.
But notice something else. There
are no filler caps. That massive
dose of starting power is sealed
in. The Delco Freedom should
require no maintenance. You
never add water. "

But Freedom could be more G-o
battery than you need, so we also

Delco’s E-5000

Delco’s Freedom

A
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On the cover

Pickup trucks, called
the ""hot rods" of the
‘70s, are loday’s new

hard-muscle sports cars,
including this Ford
F-250 Custom Styleside
model. Popular options
are pushing many sales
at twice the base price

Wallace Alfred Wyss
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INTRODUCING
BATTERIES THAT DIE.
AND THEN
COME BACK TOLIFE.

Thetsri

With the new GE Recharg le'

Battery System, when our battery runs down

youdont have to run out and buy anew one.
Igstg?tad vc:-ut slrﬂrlpl;,lr sngp ouci:h rechargeable
eriesintothe handy re em,
ol Prodo

e

plug it in overni
You have a brand new battery.
Without ever leaving your house.
And that same ery
that you charge once
can be charged again
and %ggm up to

Thatsright. 1,000 times.
Which means that instead of ordinary
batteries that may last for weeks,
the GE Rechargeables can last for years.
So not only do you save yourself alot of time
and inconvenience, you also
save yoursell alot of money.
By having a battery that's re-
placed when you plug it
into asocket Instead of
one that's only
replc:ced bym
Your p%cket

From the people whobrou tyouthe lightbulb.
GENERAL (%) ELECTRIC




Pentax. ..
always easy to use.

1 1000

This new one
IS easy to own.

If you want better pictures than you've
been getting with your pocket camera
but not a lot of hassle getting themn,
now there's a camera far you.

Get your hands on a K-1000. It's
the easy one.

As easy as your pockel camera.
You can grab and shoot with a
K-1000 just like yvou do with vour
pocket camera. The built-in light
meter makes it certain you'll get beau-
tiful color. And you'll get all the picture
you see in the viewfinder because you
look right through the lens.

Beautiful pictures without fuss.

All you have to do is center a needle
while you look through the viewfinder,
focus and shoot,

Easy to own
See your dealer and you'll be sur-
prised at the reasonable price. The

K-1000, newest member of the
world's best-selling family of 35mm
SLR cameras, is very affordable, Ask
yaur dealer to show you the easy one
.+ . the affordable K-1000. Or if you
need more information, send for a
free full-color brochure that gives all
the details on the K- 1000,

Yes. | want more information.

Please send me your free full-color
brochure,

MAME

ADDRESS

CITY

STATE JIF

SEMND TO: Honeywell Photographic,
P.O. Box 22083, Dept. 118-815
Denver, Coloradeo BO222.

Honeywell Photographic
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“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

90 Park Avenue, NewYork, NY. 10016







This is Ford Motor Company’s very own way
for putting fogether many electrical connections.

~A N e - 8

And when you got irtdgether (Snap!) no way should they come apdrr.
When you own a 1977 Ford, Mercury, or Lincoln car with snap connectors
you shouldn't have to worry about these electrical connections,

It’s simple. Ford wants
to be your car company.




If one of them says no,
it doesnt leave
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Bladie Grimdet Hockwell Testor Head Hane
Each person who has a hand in making a Schrade
knife also has a hand in rejecting it. Each knife is
subject to more than 100 hand operations. More than
100 inspections. I there's a (law of any kind, the Old T
knife doesn’t get out the door. That's why vou can lmer

put your confidence in the ones that do
Schrade Cutlery Corporation, New York 12428

by Schrade

Do you need a $65.00 SEARS
wrench set or one Thormaster
wrench for oniy( séﬂs )??

Weill, the fact is . ..
# The Thormaster wrench replaces about 40

'H different wrenches.lt combines ratcheting,
box-end and crescent features into one
sell-adjusting marvel,

* You can handle both inches and metric, or any
type of nut (square, hex, winged, aircraft, etc.)
even damaged nuts, without having to change
wrenches or adjust for size.

& 200 fiLb torgue, 9 inches long, fits anywhere,
A must on jobs requiring different wrenches,

| want _ Thormaster wrench(es) for hobbyists, home repairmen, mechanics,

Enclosed checkD MO. O for S boatmen, cyclists, etc. Highly praised by

Add 5.08 shipping [CA resicunt sdd 5%} MOTORCROSS ACTION magazine and others.
Shipped wilh trialratum wasranty

L 2

THOR INTERNATIONAL
Dept. PM, P.O. Bax #1254
Los CA 90008

Anpales
{099 M. Sepulveda—2314)
{El Segundo CA B0245)

ORDER COUPON

| properly adjusted,

LETTERS

TO THE EDITOR

Great—but not enough

Working Works of Art (page T2,
Oct. 'T6) was great—but not nearly
enough. I've owned a Record Works
Multiplane for years. It was given
to me by my father. Also a Record
breast-drill that'll do the work of a
4g=in. electric job in half time. I
don't have a Primus plane, but do
have an old Elcord-Arundel that was
my grandfather's. Still going astrong
and doing a great job,

Hand tools build pride of work.
(Oh, I do have power, but only for
the rough work.)

Your story should have gone on for
gsiz pages. There's magic in these
tools. More in the ability to use them.
Even more in the ability te under-
stand the capability of such instru-
ments, ED JAMES

NEW YORK, N.Y.

Paper-thin bumpers?
In the interview with Art Kasper
{(Chrysler Flexes Its Muscles and
Works on Its Waistline, page 94,
Oct. '7T6) wyou state the bumper on
the XL is .00075 inch thick instead
of the usual standard bumper which
is 00105 inch thick. The amount
indicated is much thinner than a
sheet of paper. I am curious as to
what the correct thickness would be.
FOSTER W. ROSS
MILAN, MICH.

I know they are making car parts
lighter, but, damn, isn't a bumper
L0075 inch thick a little extreme?

Somebody goofed ? G. YANN

COLUMBIA CITY, IND.

The answer to both questions:
Yes. The standard thickness is 105
inch; the XL is 075,

Open-ear driving
I believe an important point was left
out of the article Do You Have the
Right CB Microphone? (page 83,
Sept. "7T6). While there is no gques-
tion that a preamplified microphone,
is an asset, your
photograph shows two headsets
(Superex and Telex) which probably
cannot be used in many areas. Most
atates, if not all, prohibit covering
one or both ears with a headset in a
moving vehicle,

As an aside, Connecticut (and
probably other atatea) still has on its

(Please furn fo page 10)
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show it o the family
 before Christmas.

4

Dad"
Clip this out and

ESRREENAY S T |

You can’t buy another Chain Saw

1 withall these features at any price!

New Mini Mac 35 with Auto Sharp.

New Auto Sharp lets you sharpen
gour own chain with the press of a

utton. Keeps chain at peak efficiency.
Saves time and money.

Chain Brake Safety Feature
stops a moving chain in milli-seconds

b

to reduce the hazard from kick-back
and still lets you cut with the full

prolong the life of these parts. Manual
oiling too, for extra squirts during
tough cutting jobs.

$20 Value Carrying Case protects
saw in storage or while you're traveling,
holds tools, manual, oil can. Sturdy
double-walled construction.

McCULLOCH
KEEPS AMERICA BUZZIN’

McCulloch Corporation. Los Angeles, Calilornia 90009
I I I B I I D O S B B O e N ..



We’ve got the
original2in1
antenna.

The Antenna Specialists MS119
Super Scanner leads a double life, As
an omni-directional antenna, it
delivers an impressive 5.75 dB gain.
And with the flip of a switch, it
becomes an electronic beam antenna
with an 8.75 dB gain signal just where
you want it—instantly. No need for a
mechanical rotator
or the maintenance
it requires. Modern
control console
makes direc-
tional changes
electronically.

Take ad-
vantage of our
20 years experi-
ence. Look for the Stripes of Quality.

the antenna specialists co.

& mambor ol The Kllan Growp s

12430 Cuclid Avanus C lgvpl.ihu I:Il'llu A4 10l
Erxport 3200 Shames Drive

Wiesibury L1 Maw York 11500

Canada A C Simmongs & Soms, Lid

INSULATED
WATERPROOF

POPULAR MECHAMICS

The Quality Name In Outdoor Boots

Want warm, dry feet this fall (without
the bulk and clumsiness of felt-lined
rubber footwear), then this is the
Wood N° Stream boot for you.
Insulation, surrounded by sofl leather
lining, keeps the cold away. Specially
trealed waterprool leather insures

that your feet stay dry. In fact,

it's guaranteed. lsn't it time you owned
a pair of Wood N' Stream bools!

480 — Maple Dry Duck leather
9" insulated/waterprool boot.
Fully leather lined, natural
| gum rubber lug sole and heal,
== Also available in Forest

r Green (478)

Skittfully made by

Z N\ weinbrenner

Shoe Company = Merrill, Wlsuul‘lh Mﬁ?lmi

A [wisian af Bats Shoe Co,

LETTERS (Continued from page 8)

books an antiquated law prohibiting
radio transmissions from moving ve-
hicles. The enforcement is apparent-
ly ignored ; CBers and amateur radio
operators are moving to have these
stricken from the statutes,
THOMAS R. SUNDSTROM
WILLINGBORO, M.J.

We were aware of laws against
driving with both ears covered; and
they make sense. But laws against
one-eared headsets are a new one on
us. Any of our readers know of sFuch
laws in their areas?

Don't style usefulness out!
As a new van owner I enjoyed the
October Al Outdoors column. How-
ever, 1 think you are way off base
in your comments on RV appearance.
It is just the sort of styling that
you advoeate that has made today's
cars so nonfunctional—so large on
the outaide wvet so small on the in-
side. This we do not need in RVs,
For me, the great appeal of a van
is just that it is primarily a util-
ity vehicle and as such has not suf-
fered from the heavy hand of the
stylist. I enjoy, for example, being
able to get in and out without having
to make like a contortionist. I hope
that the burgeoning popularity of
vans as personal vehicles does not
encourage Detroit to allow the atyl-
ists to ruin them. CHARLES E. COHN
CLARENDON HILLS, ILL.

Better CB listening
Perhaps this idea will interest your
readers who are into CB.

Trouble hearing CB reception with
windows of your car open? If your
CE rig has a remote apeaker feature,
try running a wire up the side
molding and placing a small speaker
right over your head. Remove the
overhead molding and push down on
the acoustical ceiling material. (In
my new 'T6 Aspen this is a fiber-
board material with holes.) The
speaker will be held in place by the
glight pressure of the ceiling ma-
terial. FHILIF GUADAGNINGS

ROCHESTER; N.Y.

Best fit for a drive belt

In Change Your Drive Belts (page
106, Oct. "76) you mention a cardinal
rule for a drive belt, namely “that it
fit in the pulley so that the two aides
and underside are in contact for
smooth power transfer.”

To put it bluntly vour author is
wrong. To quote one source, Ma-
chinery's Handbook, 1Tth Edition,
The Industrial Press, page 951: “The

(Please turn o page 14)
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Only a po can tune your car.
Turn pro for $2.00

Let's face it. Many of us don't think we can tune-up Sets, precision tune-up tools, gauges and

our own cars. Now, you can do it as well, maybe tachometers; 2) an easy-to-follow test and tune-up
better, than the mechanics who have been tuning manual for American and foreign cars; 3) a

your car for years. (DIXCO test and tune-up tools postage-paid order envelope.

work on all OEM electronic, standard and add-on
ignitions.) And, you'll save a bundle of money. The
cost of a DIXCO Test and Tune-Up Set is about the
same as one tune-up by a mechanic. Think of all

the tune-ups you won't have to pay for at his place DIXCO‘«

when you do it yourself with DIXCO.

That's a small price to pay when you think of all the
money you'll save after you turn pro.

Precision test and lune-up tools, tachomelers and gauges.
Just fill out the coupon and send it to us with $2.00 p o Box 1449, Grand Junction, CO B1501

in check or money order and we'll return to you: 1) 303/242-8863
a full-color catalog of DIXCO Test and Tune-Up All DIXCO precision products offer a Lifetime Warranty.

Send me the DIXCO Catalog, test and tune-up
manual and postage-paid order envelope. A
$2.00 check or money order is enclosed.

Mame

Address

City

DEGCEMBER: 1378

1
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Sears best 1-HP Router

Micro Adjust Depth Gauge
adjusts in 64ths of an inch up
to 1¥zin. deep.

100% ball bearing motor

25,000 R.P.M.'s for fast,
smooth cutting action.

With the accessories pictured
to the right, this powerful
1-HP Router can decorate
edges, do carving and inlay
work and make virtually every
joint used in furniture
building.

Kit. Now 349

and save $4 to $10 on these

Doos spiraling Turng oonlours Doy Dioes round
and diamong and shapes langihny 58 fluting and
s fiyting and beading.

baading

Now Only $54.99 \
Save $5.00

on Sears Craftsman
Router-Crafter
Reg. $50.99

Only Sears offers this unigue tool
which turns a router into a precision 'Y
lathe for a variety of detailed
woodworking jobs. Fact is, this
Router-Crafter is better than a lathe
for certain jobs because it makes
identical repetitive cuts.

Price refers to Router-Crafter only.
Router not included.

Now Only $39.99 =
Save $10.00 Now Only
on Sears 17-piece $29.99 3

Save $10.00

on Sears new Craftsman
Router/Sabre Saw Table

Craftsman Router Bit sat.

Reg. $49.99 w q %

Reg. $32.99

This table is made with a heavy duty
cast aluminum top and comes with a

ARARARARARS

precision miter gauge and steel fence,
You can also save on a steel Router
Table (not shown) Reg. $16.99. Now

EARARS

only $12.99,

This sale begins on Nov. 26 and ends on Dec. 11, 1976 at most
Sears, Roebuck and Co. retail stores.

'[H ATS

Tools that have earned the righl to wear the name.




*> ALL GEAR
MAGNATRAC KIT

with BACKHOE

You're only hours away from a Business of Your Own when

you start to assemble your Struck-Kit Tractor. Once assembled (a weekend
project), your Struck Tractor will allow you to turn your spare hours into
Cash! Over 30 attachments allow you to tackle almost any “‘compact-size"
construction, landscaping or gardening job. You'll be able to get in places

#% where the

-

3

r
.

"big rigs"” can't and then charge your own price! Buy
factory direct from the leader in the small crawler field and
be one of the thousands of satisfied customers. Send now to:

T, o R ekl e ol ooy e =

STRUCK KIT, Dept. PM 12.6, Cedarburg, Wis. 53012

City, State, Zip

|
M'Nl-UOZEH| [ cataiog showing Struck Tesctar Kit construction & |
uset {specify Magnatrac or Mini-Dorer] — 5.50. Boath [
KIT | catalogs — $.75. |

f Plans for fabricating Struck Tractor (specify Magna-
M I trac ar Minl-Dozar] Trom local materials = 56,00, Both l
- - | plans = $9.00, {Refunded on any purchase, [
ol : | Neme |
2 1 Address |
I
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The Enduro is a special shock and weather-resistant CB
transceiver. It operates off 12 volt power, puts full legal
wattage into the signal, and weighs just over three pounds.
Controls include volume, squelch and channel selection, also
intercom and public address switches.

A handlebar remote-control transmit button, earphone and
boom mike with clamp fasten on your helmet. A driver can
monitor ar transmit on it without
ever touching the set or
microphone.

In a bouncing, four-
wheel drive tractor,
racing boat or on a
trailbike, you're
likely to have
your hands
full,

FCC TYPE
ACCEPTED

DIRECT ALL
INQUIRIES TO:

BELTEK CORPORATION OF AMERICA \B=1 =40 T g O . %
1093 Bedmar St., Carson, California 80748 -'

Telephone (213) 537-6180

LETTERS

(Continued from page 10)

tapered cross-zectional shape of a
V-belt causes it to wedge firmly into
the sheave groove during operation
go that the driving action takes place
through the sidez of the belt rather
than the bottom, which normally is
not in contact with the sheave at all.”
Also common sense dictates that if

a belt is bottoming in the pulley it
is probably not wedged tightly on its
gsides. Which is better—the small
area of contact on the bottom or the
much larger area of contact on the
two wider sides? PETER J. STAGG
BUTLER, N.J.

The latter. You are eorrect,

No generation gap

Hooray for Gordon Webb and his
letter to Car Clinie (page 60, Sept.
'T6). I can recall when [ was 12 or
13—about Gordon's age—that my
dad put a "37 Chevy on blocks on one
side and supervised a change of U-
joints. All my work on all cars for
two or three vears was closely super-
vised.

I'm sure you can underatand the
pride that any kid has when he can
do his own work and be assured he
is competent in that work. I worked
with Dad for only five years before
he died. Those were our closest times,

Please tell dads and kids: You not
only can teach or learn but also come
to a greater personal understanding.
To hell with a big generation gap.

HAROLD DAVIS
ALAMEDA, CALIF.

Mrth! and delusions
I think it most inappropriate that
an article such as 7 Great Quests of
Man (page 92, Sept. "76) should be
published by a magazine such as
vours, and, under the heading of
“Science and Engineering,” no less,
Not only has there never been any
substantial scientific evidence for the
existence of these myths and delu-
sions, but all have been thoroughly
refuted many times. I am sure the
technical editors and advisors of
vour publication can give no credence
to these beliefs, and I am wondering
what good purpose can be served in
reinforcing the beliefs of the credul-
ous in this respect, If people insiat
on reading about and believing this
sort of thing, let them do so in the
oceult and sensational type publica-
tions. Your purpose should be to
enlighten, not delude. DON M. WILSON
MESQUITE, TEX.

True, the seven questz may all be
for navght. But in some coses, at
leaat, the searches are led by reput-
able acientists. LA
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for the Active
Outdoorsman

Sportsmen. . . order any item on this page
with complete confidence. Evary product

ULTRA-LIGHT
ULTRA-WARM

of quality, pnrfﬂrmnm and an ironclad
guarantee. If you're not completely
satisfied, return it for a full refund.

ALL-WEATHER
GOOD SPORT

Warm at sub-zero, comfortable year
‘round because the Bauer Goose
Down “breathes.” Fully insulated
crown and tum-down storm flaps;
tough nylon cotton fabric. Sizes:
S(6Yz-T), M(TVe-T), L(7T%-T12),
XL(7%-8). Colors: Red, Autumn
Tan, Olive, Camouflage. 0138 Cap
$13.85 postpaid.

RUGGED SOFTIES

Eddie Bauer chamois cloth shirts
are double-fleeced for luxurious
softness inside and out. Tough 10
oz. cotton fabric protects against
wind and weather; grows softer and
softer with each washing. Full eut.
Long shirttails. Spacious button
down pockets. Whisker-proof Nylon
lined collar. Sizes: Men's neck
14-17%., Colors: Red, Camel Tan,
MNavy Blue, Brown. 1462 Chamols
Cloth Shirt $14.95 postpaid.

GOOSE DOWN
FOOT WARMERS

Will keep your feet warm in sleeping :

bag or bed. Great travel mates that
tuck away to occupy little space in
your duffel or sultcase. Bauer
Goose Down is quilted in tough,
washable Nylon taffeta. Colors:
Red, Winter Blue, Powder Blue,
Taupe. Spacify shoe size and we
will send the proper fit. 0123 Goose
Down Sox $9.95 postpaid,

FREE CATALOG

Sand lor your copy nowl F

OUR GUARANTEE

Every item we sell will give
complete satisfaction or you
may return it, accompanied
by your proof of purchase,
for a full refund.

Rugged Goose Down jacket keeps
you warm down to 20°; comfortable
evian on mild 50° Spring days. Great
casual wearing for town ar country.
Tough Nylon fabric inside and out.
Sturdy front zipper. Elastic cufis
keep cold out. Colors: Green, Navy
Blue. Sizes: Men's X5 (34), 5(36-
38), M(39-41), L(42-44), XL(45-47).
Sizes: Women's X5(8), S(8-10),
M(12-14), L(16-18), XL{20). 0239
Down Sweater $39.50 postpaid.

NON-SKID
CHUKKAS

A firm footing on wet rocks, slippery
dacks, or anyplace that fishing,
hunting or hiking takes you. The
secret is the sole . . . 18 iron natural
rubber with hundreds of inset
grippers. Sola bondad for long life.
Uppers are soft, dry-tanned Maple
Cuddy leather with padded screa
top. Color: Maple. Sizes: Men's C
and E widths whole and 12 sizes
7-12, whole size 13. 3120 Chukkas

l‘llﬂpoatpmd

Special Offer!
TOTE AND
TRAVEL BAGS

Tough, spacious bags camry and
protect jackets, clothing and
outdoor gear. Nylon fabric is strong
and waterproof. Drawstring closure.
Inside top flap for added protection.
Fold flat for storage. Assortment:
One each 4" dia. x 10" high, 8" dia.
» 16" high, 10" dia. x 20" high. 0300
Assortment of Tote Bags, specially
priced, three for $5.95 postpaid.

== mm——m— MAIL THIS COUPON TODAY! ———————————y

= Endlosed Is my chock or menay order lor § e {
a [-1: ] h

i {Add sales tax where appiicabla.) I
Charge my: Addrass

| O Master Charge O BankAmercard (] American Expross |  City |

I Card Mo. “Good Thu™ Btals Zin :

] L1 0239 Sweater, Man's Size Coler [ Please sand me FREE your color catalog of over 1200 I

| 0023 Swealer. Women's Size Color unique sutdoor products. 1

B SIRASS Ry o o s T

| O 1482 Ghamois Shirt, Neck Size Color - |

I O] 0123 Sox, Man's Size Coler éé a-« @ {

| [ 0123 Sox. Women's Size Color 1

=== _—=—= = ——————n"|
| O 3120 Chukkas. Size |
{Dmnmmmamuﬁmm Depl. RPM, Third & Virginia, Seatile, WA 08124 |

—
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Aromatic
Cedar Closets

Do-it-yourself!

This
booklet
shows _huw

It's easy and inex-
pensive to have the
fresh aroma of real
cedar in your clos-
ets, Giles & Ken-
dall Cedar Panels
are applied with
nails like any
paneling, butt
snugly at joints.
10095 red cedar.
Mo finishing
needed. Send 25¢
for this booklet of

Plans for 4
handsome
Cedar Closets

GILES & KENDALL, INC.
P.C. Box 188
Huntsville, Alabama 35804

Please send me your Cedar Closet Plans
Booklet, | enclose 25¢.

Hame
Address,
City

State, Zip

DON'T PUT UP
WITH POOR
TV RECEPTION

PUT UP A

WINEGARD
TV ANTENNA

REPLACE
YOUR OLD ANTENNA
NOW!

Winegard—powerful 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 104

““VWINEGAHD

C OM P A NY
3000 Kirkwood * Burlington, lowa 52601

THE TV ANTENNAS MORE PEOPLE LOOK UP TO
16 POPULAR MECHANICS

CHRISTMAS SPECIAL: )
Three-wheel pickup

his “vou haul"” version of the

popular three-wheel kiddie car is
a tov voung truckers will like to find
under the tree Christmas morning.
The 1-in.-thick center frame con-
gista of two pieces of Le-in. plywood.
Bandsaw both pieces together, then
glue and clamp them face to face and
sand the edges. Make the 5-in. wheels,
geat, floor and front of the stake
body from plywood also. Cut the rest
of the parts from hardwood such as
hirch.

If vou don't have a wood lathe, the
turned tenons on the ends of the rear
axle can be formed by drilling the
ends for 3-in. lengths of 14-in. dowel.

} 1212 .|

| } 1
% : 7/8" S0. =
REARAXLE | ya1g" ___|

1/2"

4 x 212 x 131127

l‘—uw g M e

PART A_T
. S
1_1“"—.-[ 5-— 1/2 x 5-3/4

x 11-3/4"

o
1/8 x 1-1/4 x 67/8" \

78 x /8 x5-4" |

1/2 % 7142 x
11.3/4"

The turned steering handle can be
made in a similar wav. Slot the steer-
ing post for the front wheel and
pivot the post to the center frame
with two wood brackets and a loose-
fitting dowel. Both brackets are
glued and nailed in 34-in.-deep da-
does. Part A supports the rear axle
in its 9&-in. square notch, and a
screw and washer are used to hold
each wheel to the tenon, Make the
holes in the wheels a bit larger than
the tenons. A 34-in. dowel is the
front axle, glued to the post. Drill a
Ls-in. hole in the wheel to make it
turn freely and apply paste wax to
tenons, —. L. Widdicombe

Sand all parts thoroughly,
round all sharp edges.
Paint with a nontoxic
finish. Wheels, seat and
handle can be red, tha
rast kept natural and
given a coat of clear
urethana. If you find
that the seat neads axtra
support, a small wood
bracket can be glued to
each side and fastened
to the seat and frame
with FH wood screws.

PM art: Fred L. WolH

|. i (| (=] _1
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l——s-1/4"—=|

L
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3/8" HOLE
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T
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‘ 3
1" _ﬁ

|
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o i 1
1 i
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1/2 % 38"
238" g0t

38"
% DOWEL

TWO PIECES GLUED

BACK TO BACK =

SCREW
AND WASHER

/.
3/4 x 5"-DIA, WHEEL



In chain saws, the greater
the vibration, the greater the
fatigue.

at’s exactly why Poulan
came up with the Super XXV
CounterVibe Automatic, a new
lightweight with 4 shock ab-
sorbers and a specially counter- .
balanced crankshatt that 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 powertul 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 CounterVibe.

A Winner never siops preving it

L4
L
T

¥ T.'Lr"'.

i —‘ Beaird-Poulan Divislon, Emersan Electric Co.. Shreveport, Loulsiana. Ses the Yellow Poges under "Saws” for your nearest Poulan Deales,



BY ROBERT LUND

DETROIT LISTENING POST

More vans from GM, Ford

GM and Ford are considering the
idea of producing “corporate” vans.
Corporate means the vans would
carry the name of the corporation,
instead of the name of a car divi-
aion, and they would be sold through
all dealers handling the corporation
car lines. As it iz now, if you want
a Ford van, you can only buy from
a Ford Div. dealer. You can't buy a
Mercury van. Same with GM. You
have to buy from a Chevrolet dealer.

Dealers handling car lines that
don't offer vans are pressing the
factories to add vans to the catalog.
The companies aren't eager to do
this because they are tryving to de-
proliferate, reduce the number of
models and nameplates. They don't
want to compound the problem by
adding new types of vehicles. There's
another obstacle in that the divi-
sions without vans do not have the
production capacity to make the ve-
hicles. Solution: Bring out a van
with the corporation name on it and
gell it through all dealers.

GM downsizing, second round
Next batch of GM cars to get the
down-gizing treatment will be the
A-body intermediates—Buick Cen-
tury, Chevrolet Chevelle and Monte
Carlo, Oldsmobile Cutlass and Pon-
tiac Grand Prix and LeMans, They
will be reworked for 1978. The down-
sizing won't be as dramatic as the
job did on its big cars this year.
Where the big cars went from a
wheelbase of 124-122 inches down
to 116 inches, wheelbase of the A
cars will be shortened by 4 inches
to 112 next year.

This means the 'T8 mid-sizers will
be about 8 to 10 inches shorter over-
all than the '77 ecars. “It will be a
more subtle change,” according to
a company source, “than the rede-
sign of the big cars. If vou start
with a small package and make it
smaller, the change isn't as evident
as it is if you reduce the size of a
big package. It's an optical illusion.”

Ford downsizing, first round
GM isn't the only ecompany that

knows how to build them smaller on
the outside, same room inside. One

18 POPULAR MECHANICS

of Ford's ambitions for the new line
of compacts coming in 1978 is to
package the interior dimensions of
an intermediate in a compact body.

Ford accelerating diesel
Oldsmobile says its V& diesel for a
passenger car is still a vear away.
“Sometime during the 1978 model
vear,” is the answer Olds gives
when asked when the engine will go
on sale. GM is supercautious in talk-
ing about future products, so when
the company says it expects to have
the diesel during the 'T8 model year,
yvou can bet the job is just about
locked up. Locked up enough to worry
Ford, anyvway. Ford has been devel-
oping a passenger-car diesel in Ger-
many. That project is being acceler-
ated and will likely be moved to the
United States to get it moving even
faster.

Better mileage for '78 cars
Starting next year with the 'T8
models, cars must average a certain
number of miles to the gallon. The
government says so. Car manufac-
turers are concerned about meeting
the mileage objective because they
can be fined if they fall below the
specified figure.

I'm taking bets most 'T8 cars will
do better than the 18 miles to the
gallon the government has decreed.
This is based on two things the com-
panies are doing right now with the
"T7 cars. First, they are setting up
computer programs to monitor all
cars on mileage. The machinery to
measure miles per gallon will be
tested and ready to go when the
law becomes effective next year. Sec-
ond, the computer programs are set
higher than the government stan-
dard requires. This is to give the
companies an extra edge so if there's
an error, it will be on the high side.

Original parts vs. Brand X

The auto companies make a strong
pitch to get you to buy original
equipment parts when you have to
replace something on your car. An
OFE part is supposed to be superior
to a Brand X part. The truth ia most
Brand X parts are as good as OE
parts. In some instances Brand X
is even better. In some cases, both

pieces come off the same dies, same
machine. Only change is they are
packed in different boxes, one carry-
ing the name of the carmaker and
the other under the X label.

This situation is changing and
Detroit may be able to make out a
stronger case for stayving with OE.
Parts designed by the auto compa-
nies are being made smaller and
lighter along with the rest of the
car. This improves mileage—not
much, but every little bit helps. It
will take the Brand X companies a
year or two to catch up, redesign
their products and scale them down.
You would have to change a lot of
things on a car before the weight
advantage Detroit parts have over
non-Detroit parts would add up to
enough to make an appreciable dif-
ference in mileage. But Detroit's
claim that there's a benefit in stay-
ing with OE parts is more valid
than it used to be.

This month's freebie

Shell Oil is putting out a series of
car booklets you can pick up free at
Shell stations. They pack a lot of
good information and aren't over-
burdened with plugs for Shell prod-
ucts. There are four titles in the
series so far, with more planned. If
you want additional information on
a particular subject, there's an ad-
dress on the back cover where you
can write for a perzonal reply.

Ground rules on giveaways

Several companies have asked how
they can get their giveaways men-
tioned here, Here are the rules,

The give-away has to apply to cars
in general—anything that will help
the average guv with his car. New
cars or old and not limited to one
make or a particular model. The
only charge a company can make for
the material is a stamped envelope.
If there's a charge of more than a
stamp, it's not a giveaway and
doesn’t qualify. Finally, if the reader
has to go to a dealer or store to
pick up the material, there can't be
any conditions tied in with the sale
of a product. If you come across a
freebie yvou think the rest of the
guys would like to know about, I'd
appreciate hearing from you. * % %
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It's got to be my cigarette. Salem

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

Warning- The Sur 3
That Cigarette Smoking |s Dangerous toYour Health.




Ford.Firstinvans
by a comfortable margin.

Shawn with owner-addad siriping.
Wheels shown are optional. Check
your local Ford -Desier for avallabllity

Loads of livin' room.
" Add your great ideas to ours: Optional
Customized for“Cruising: el Cantas Cha o)
Industry's first customized van. Factory built fully— g -
Inside and out—a look that sets you apart in a crowd.




Ford's out front in vans—in more ways than one. First with the van concept
about 15 years ago. First in van sales now. And first with an advanced
out-front design. We moved the engine forward so you have more room and
downright comfort. And did a lot more. Put yourself in the leader in vans—

putyourself in a Ford!

Ford Vans-
fun to get into.

It's the easiest van to gel in, out and

Wild! Ford's new
“"Cruising”Wagon.

Part wagon, part van, all fun,
Ford's restyled Pinto wagon up front,
wide open van room in rear.
An Industry exclusive!

93 out of 100 of all Ford Trucks
registered over the last 12 years
are still on the job.

FOR

.

FORD DIVISION @



GIVE A CRANK FOR
CHRIST\AS:

The Kodak instant Carnera with a twist.

Nothing spreads Christmas cheer like The Crank: the {odak EK4 instant camera. In minutes, it
gives you clean, dry, self-timing pictures with beautiful color by Kodak. Time after time. Pictures
protected by a textured Satinluxe™ finish. The low-priced, high-performance Crank features an
electronic shutter and automatic exposure control.

They do most of the adjusting for you, and make picture-taking an uncomplicated pleasure.

This Christmas, see that someone you love winds up with The Crank. It's at your photo dealer’s.
Price is subjec! 1o change without notice. Kodak instant print il can be used only in Kodak instani cameras.

LESS THAN *54 &




BY BILL HARTFORD

New Mercedes bends
A Mercedes-Benz station wagon is
a rare bird indeed. The factory
has never manufactured one for
production. The few that are now
in existence were done by custom
coachworks—outfits such as Cray-
ford in England, who'd knock one
off for a customer who wanted one
and who could afford to pay for it.
The station wagon shown above,
however, was styled in Stuttgart
where we spotted it in the Daimler-
Benz lot. The unofficial photo shows
the wagon configuration on the new
W123 intermediate chassiz (see re-
port on the new intermediates in the
January issue). It's likely that a
300D station wagon will be in the
offing in, oh, about a year. A price
around $15,000 seems reasonable.
That would one-up the Volvo 2656GL
—just introduced for 1977—in the
luxury station wagon class,

A new coupe is also on the way
and is shown here. Designated the
280CE, it replaces the 28B0C that's
now out of production. The new
coupe—powered by the same fuel-
injected, six-cylinder, dohe engine
that's used in the new Z280E—will
probably be available in North
America in the fall of 1977,

Did vou know this year was the
90th anniversary of the automobile?

Yep, Gottlieb Daimler's motor car
took to the streets in 1886.

63-mpg Subaru

Don't look for this economy car at
vour local Subaru dealer—it's just
a college prank. It was built by stu-
dents at Western Washington State
College. The car, powered by Su-
baru's 1600-cc, SEEC-T stratified-

charge engine, was hand-built by
the students, who brought it in at
1200 pounds. They also used Subaru's
five-speed transaxle, but installed
a very high ratio fifth gear in place
of the original. They got 63 mpg
in tests and won the mileage, emis-
siong and performance categories in
a 10-day Sea-to-Sea Econorally from
their campus to Washington, D.C.

New racing Jaguar
The luxurious Jaguar XJ-5, which
was introduced here in November,

19756 (see Imports and Moforsportis,
page 14, Nov. "756), has been set up
for racing in the B Production class
of the Sports Car Club of America,

The Vi1Z2-powered GT won its
United States racing debut at Lime
Rock, Conn., with Bob Tullius of
Group 44 Racing at the wheel. The
XJ-8 joins the Triumph TR7, Spit-
fire and MGs in the SCCA national
competition.

Altered Alfa

i e " _ .' *2 =i il
The Alfetta GT, introduced along
with the sedan model last year (see
page 92, Nov, '76), is exciting
enough in its showroom stock form.
But not content with the factory
setup, Bobeor Imports has tricked it
up as shown above, Not visible are
many performance and handling
components. Bottom line is $11,000.
Bobeor is at 500 F St. and Fifth
Ave., Belmar, N.J. 07719,

Viva Villa!

Three 250 World Championships in
a row—a first in the history of
motoreyele road racing—were just
won by Walter Villa riding a Harley-
Davidson RR-250. Adding the 1976
title to his 1974 and 1975 wins puts
Villa in a class by himself. As if
that weren't enough, he also took
the 350 Championship this year: No
one since Mike Hailwood in 1967 has
pulled off such a double World Cham-
pionship. *k
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“Learn an honest trade?

my old man used to say to
“and you'll never have
to knuckle under to any man?

(A TRUE STORY)

Bill De Medio of Conshohocken, Pa., has it made.

At 26, he’s an electrician. The top of a trade
where there aren’t enough good men to go around.

But more important, Bill's his own boss and
calls his own shots. “I just went into my own busi-
ness. And even before the sign on my truck was dry,
1 got my first big job.

“The contractor for a new group of houses asked
me to do the wiring. And there’s bound to be more
work from him ancf other builders.

“If it wasn't for my ICS training as an electrician,
I'd still be in some dead-end job—hating what I was
doing, taking orders from everyone, and never get-
ting any thanks for it.

“As an electrician, you're the boss on the job—
even when you're working for someone. You get
respect, money, and like my old man said, you
don't have to take baloney from anyone”

Bill De Medio is one of our outstanding grad-
uates. He's hard working. He’s in a growing field,
And he has good training,

Of course, we can't promise you'll be as success-
ful as Bill —no school can guarantee jobs for its grad-
uates. But ICS can %iw: you the first-rate training you
need—especially it you're interested in one of the
growing careers where ICS concentrates its training,

AN IDEAL WAY TO LEARN

As an ICS student, you study at home, on your
own schedule. You waste no time traveling to and
from class. And you never have to miss a paycheck.

But you're never alone. If you ever want to talk
to an instructor, you can call ICS from anywhere in
the continental United States, using our toll-free
Dial-a=Question® service.

Since 18%0, millions of men and women around
the world have turned to ICS for career training.

More than 70 of America’s largest 100 corpora-
tions (including Bethlehem Steel, 3M, Union Carbide,
Weyerhacuser, and International Paper) use ICS train-
ing for their own employees.

And the ICS Center for Degree Studies is au-
thorized by the Pennsylvania Department of Educa-
tion to grant the Associate in Specialized Business
dzsﬂ't in Accounting and Business Management,
and the Associate in Specialized Technology degree
in Civil, Mechanical, Electrical, and Chemical En-
gineering Technologies.

4 At 26, Bill De Medio has more freedom, more security, and gets more respect
than guys twice his age. (Photograph by Frank Cowan,)

These degree programs are not mere stepping-
stones to higher education nor are they intended for
transfer toward advanced degrees. They are practical,
career-oriented programs dcsiEg:d to help you reach
your objectives without further academic training.

If you already have some college education, you
may be able to receive advanced standing toward
your degree. Wirhadcﬂu- fromICS, you'll be able to
apply with pride for jobs that call for career training.

FREE DEMONSTRATION LESSON

No one can promise you success, but if you wanr
more —more money, more security, more day-to-da
satisfaction and more future —our free Career Book-
let and free Demonstration Lesson can help you get
started in the right direction.

Remember, it's your life. You might as well mike

T ——— ————— . — ——— N — — — — — - — A —————— ——ad

the most of it. © 1976 Intext, Inc. E
[ e e e e e e
t FOR A FREE CAREER BOOKLET & DEMO LESSON,
| CHECK BELCYW.
| O Electrician [ Automotive Mechanics
| O Engineering O Rusiness Managenent
| [ Accounting O Civil Engineering
| O Drafting I Interior Decoranng
| O Electromnies Technician O Comstruction Electrician
| 0TV Service & Repair O Apphiance Service & Repair
| O Surveying & Mapping [ Income Tax
| O Diesel Mechanic O Mosel/Restaurant Mg,
| O Air Conditioning & [0 Mechanical Engineering
| Refrigeration O High School
: EARN A DEGREE WITHOUT GOING TO COLLEGE
| ThelCS Center for Degree Studivs is authorized by the Pennsylvania
I Departmentof Educanon o offer carver programs at home leading 1o
| Asiociate in Specialized Busines and Associate in Specialized Technol-
| oy degrees. E:r information, check the field of vour cholee below,
: Business Programa: Engincering Techmologies:
| O Accounting 0 Ciwil () Electrical
| O Business Management [ Mechanical  © Chemical
|
| Mame Age
|
: Address
} Ciry
: State Zip
il Phyines
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|
|
¥ INTERNATIONAL CORRESPONDENCE SCHOOLS
||. SCRANTON, PA. 18515

L
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QUESTIONS ANSWERED BY W. CLYDE LAMMEY

HOMEOWNERS’ CLINIC

Aluminum or vinyl siding?

I'm thinking of applying either alu-
minum or vinygl siding to my older
home. My problem is deciding, from
the merits of each, which to use, The
giding on my home iz in good condi-
tion and the walls are insulated with
batts. Can you point me in the right
direction?—IL. Howard, Blooming-
fon, Ind.

Both types of siding have points to
recommend them. The colors of vinyl
siding are limited, but the color goes
all the way through the material;
hence scratches or dents do not or-
dinarily show. The vinyla do tend to
become brittle at very low tempera-
tures and could shatter from a heavy
impact. Vinyls are available in
smooth and textured surfaces.

Aluminum siding has a longer
record of use and is presently the
type more commonly applied. Al-
though it can be dented or scratched,
it does have a fairly high impact re-
sistance., Were I faced with a choice,
I would choose on the basis of colors
available and installation costs.

Repair broken earthenware

f have a five-gallon earthenware jug
that should be a foirly valuable an-
tique. But the bottom iz brofken. The
hreak startz at the bottom and ex-
tends wpward around the side and
back to the bottom. The Break is
clean and [ still have both of the
pieces intact. s it possible to repair

the jug and if g0, how and with
what P—Leonard Thorgon, North-
fleld, Minn.

It should be possible to rejoin the
parts with epoxy putty. Clean the
joining edges thoroughly, then mix
equal parts of the putty by kneading,
or as directed on the package, and
apply uniformly to both joining
edges. Press tightly together and
allow the putty to dry for six to 10
hours at a temperature of at least
TO°F. or, better yvet, 75", Wipe away
all excess putty before the material
sets, When the putty is dry, smooth
it flash with fine steel wool for a
nearly invisible repair.

Stopper for caulking cartridge
How ean I prevent caulking from
hardening in the nozzle of my eaulk-
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ing cartridge when I have a leffover
amount? I've had this trouble and
never have found a surefire method
of preventing the waste. Do you have
any sugyestions?—B. Olson, Council
Bluffs, Towa

I've had the
same problem and
finally hit on this
method. So far
it's been effective,
Press a short
length of dowel
sanded to the
right fit if neces-

CAULK
CARTRIDGE

sary—part of the LENGTHOF |
L i DOWEL PRESSED
way into the noz INTO NOZZLE

zle, allowing just

a half inch or so of it to protrude.
Wipe away all the caulking that may
be squeezed out and then wrap the
end of the nozzle with tape, winding
tightly several turns to keep air
from entering the cartridge.

Suspicious window sashes
One window in my home won't elose
tightly. When I push the lower sash
down all the way it pulls the upper
sgash down an inch or so. Sashes are
weatherstripped and slide easily, so
I have no idea what iz wrong. Do
wou?—Mrs. R.L. Leach, Waco, Tex.
There is weatherstripping on the
meeting rails. In older sashes it's
usually held with small nails, It's
most likely that one or more nails
are loozse, allowing the heads to pro-
trude. These catch on the meeting
rail of the lower sash and pull the
upper down as you describe, You can
correct this by sliding the lower sash
up and the upper one down, thus ex-
posing the weatherstrip so that the
nails can be reseated. In window
units of later manufacture, the
weatherstrip is press-fitted into the
wood of the rail of the upper zash
and may become kinked or the edge
turned, giving the same etfect. Usu-
ally the strip can be straightened by
tapping lightly with a hammer,

Remove paint the easy way

I have always had trouble spreading
paint remover on a large surface
with the widest brush. By the time
I get the surface covered—not teoo
well—part of the maoterials are dry
and no longer effective. There musf

he some hetter way. Can you help?
—R.W. Stone, Grand Repids, Mich.

I've used a paint roller. Just pour
the remover onto the surface in some
quantity and roll it out. There is no
problem with too heavy or too light
applications here and there over the
whole surface; the roller spreads the
remover evenly, just as it does paint.
Roll lightly with very little pressure
and keep rolling slowly until the re-
mover has done its job of raising the
paint or varnish. Of course, you can
never use the roller for applying
paint, and you have to use a wash-off
tvpe remover. When finished just
dunk the roller in water and wash it
out. Do the removal job outside
where there's a light breeze to carry
offt fumes; never work in a closed
FOOm.

Ready or not to reroof
I've been told that [ need o reroofing
job, or an "over-roof” as one bidder
has called it. The roof still looks good
to me. I ean find no leaks by checking
my attic after rainstorms, Am 1
getting fhe ripoff, or do these people
see @ need for a new roof? In other
words, what are the signs of a roof
in need?—John Smith, Columbus,
Ohic

If vou're dealing with reputable
contractors, you're not being ripped
off, as vou say, but rather they may
be trying to save you from damage
caused by a leaking roof later on.
It's likely they see shingles slightly
turned up at the edges, perhaps a
shingle here and there bare of min-
eral coating, or that certain “faded”™
look of a roof about to go, These are
the common signs experienced roof-
ers look for and they are guite reli-
able as indicators of the need for
reroofing. Runoff from the roof in
heavy rains may carry loosened gran-
ules of the mineral coating into the
gutters—another indicator. * k&

Do you have a home mainlenance or repair
problem? Send it to Homeowners Clinic, Pop-
ufar Mechanics, 224 West 57th 51, New Yoark,
N.¥. 10019, Letters canno! be answered indi-
vidually, but problems of wide interast will be
discussed in this column. For more home re-
pair and mainfenance help, ge!l PM's Home
Care Guide, $4.40 posipaid. Send ordars to PM,
Dept. HCG, Box 1074, New York, N.Y. 10018,




Rough puffs never happen when KDL is your
cigarette. It's the smoothest smoke around,

thanks to KGDLs taste of extra coolness. And
m oo sa' , n g here’s an offer from KQDL for some smooth and
cool sailing. The KGDL Cotamaran by Hobie™ a
super-sleek croft for water fun. Almost 12 ft.
w, long, it's yours at the great volue of $699 and
one carton end panel from any style of KGDL.
With taste and salling this smooth, it sure is
smoo as e. KQDL. A free copy of Hobie's warranty will be
supplied upon request to P.O. Box 903, Louisville,
Kentucky 40201.

Price Includes ASSEMBLED of your necrest
1 s d d‘mw"h the United m
ivery to your docr an L]

Subﬂnntr:f gssembly required If you choose the
latter option. We wbll contoct you for delivery
preference. The K@DL Cotamoron by Hobie is a
reassuringly stable, easy-to-sall craft with little
maintenance required. ete with a 150-1b,
reintorced molded plastic hull, o #Ihq.ﬂ Totron™
sall, and notural teak rudder and centerboord..
Offer expires August 31, 1977, or when supply s
exhausted. A.EI:M up to 12-14 waeks for '
Void where prohibited, taxed or restricted by low. .

Offer limited to parsons 21 years of age or clder.

. Pleosesend me_______K@L Catemaran(s). -
quﬂmlmﬁﬂmﬁnmuﬂw‘&‘
from any KQL carton.

* Moke check ar money wdlr payoble to K@l
Cotamaran Offer or use Master C or
< BankAmericard: Mail 18 PO qu_ Sﬂ
Louisville, KY 40201,

O Check O Mone F"‘dﬂ .
{0 Master Churg&' P i - -

: Iimgs 17 mg."tar,” 1. qu.mcmmu Longs, 17 mg. “tF,” .- v : - ‘

st T . nlt:utlna.w pﬂ vt FIC Hopt e 48 Wnﬁmnmﬂm#mmw
s - Address. e
- A mumuu Ty
CBAW T D, - - : % - " P
. : - "'ﬂ‘l;l'\"- — m : m““ hx_'l-
Warning: The Surgeon General Has Determined |~ .. : . 3 . ff"""‘" -
That Cigarette Smoking Is Dangerous toYour Health. = _*CredifCordNo.___ Explros_— :"'""_‘.T



If's @ hunting lodge that goes
where the game is. A fishing camp that
moves from seaside to stream to lake.
This trim, 23-foot motor home handles
easily ot highway speeds or on baclk
roads, lets you follow the sport and the
seasons wherever you like,

DBring all the gear you need.

There's a special place for
everything in the Sportsman's Den,

A built-in rack for fishing rods, a gun
cabinet and a shell drawer that lock
safely. Extra storage space up on
top and below the floor line. Evena
trailer hitch for towing a boat.

Man-sized comforts
are built in.

The wide-open floor plan
provides ample living and sleeping
space for a family or four husky men.
The bathroom includes separate shower
stall. The dinette fop reverses to become afelf-covered game table.

Sportsmen’s wives especially will oppreciate the full kitchen
with generous counter space —as well as the smart

interior decor that features rugged
corduroy upholstery, plaid carpeting andt
patchwork vinyl seats for driver
and co-pilot.
Important “extras” like a 28,000
BTU furnace, rooftopair conditioning andt
4000-watt generator, AM/FM stereo
radio and tape system are all included
at no extra charge. Best of all, is the
Den’s affordable price.
Our Minnie Winnie"
has come a long way.
' ! Built on Chevroler
| chassis, boththe
d Sportsman’sDenand &
C25CR general-
purpose version are
25% longer than last
years Minnies. And
cab roof cutouts add
extra headroom and
easier access to the
driver's section on all
"mini”’ models includin




INDOORS FOR OUTDOORSMEN,

the 23RB, 23RD and 20RG. Add

in Winnebago's well-known quality
construction and you'll see why we say
this years Minnie Winnies are the biggest
mini-rmotor home values on the road.

All this, plus the Winnebago
Homeowners Plan.

Now; with all new Winnebago
motor homes comes an exclusive,
comprehensive package of benefits
that travels with you wherever you go.
The Winnebago Homeowners Plan
profects your investment inside and out.
It locates some 300 authorized service
centers all across the US., in Canada
and Alaska. Details our customer

relations service. Explains the
Winnebago safety program. And makes
you a member of the Winnebago
International Travelers Club, free, for
one full year.

In 1976, Minnie Winnie gives
you more space, more comfort,
convenience and protection__
for your investment than  *
ever before. See them
at your nearest

o |

Winnebago dealer now!

’ 60.

The name that means the most in motor homes.
Winnebago, Box 152, Forest City, lowa 50436

Please send me free mator home literature and
the nome and address of my nearest dealer,

Name

Address




'PHOTO HINTS

| FROM READERS

| Velcro holds display prints

If you buy any other
automatic SLR camera, it'll probably
be a copy of this one.

Konica is the world's most experienced
manufacturer of automatic SLR's.
Fact is, we introduced the professional
SLR, and most other SLR's are based on the
principles which Konica was first to develop.
For years, we've continued to lead the way,
setting the standards for automatic/manual
dual capability single-lens reflex cameras.
You can have the features in a Konica
today, or in our competition tomorrow. So why i
wait any longer for perfect photography? ek e e b T
__ ,Seathcﬂnnicamm“!mdﬂl“ﬂ" i st i elero hook-and-loop material, and
WL ; - o b A L an change pictures easily with-
out harming them or nailing hangers
into the wall. Cut Velero strips into
small squares, and staple each one
to a sguare of adhesive foam tape.
: ¢ the “loop™ square on the back
our n*uunted print, centered and
2 top, and stick the “hook™
= squAre lu the wall. One square per
Y nicture will be enough to support
The World’s "ﬂt EIDIEI'“!I'IH‘ Automatic Cameras. ivr,:n mounted 16321':!&1'.'5:,1.1.11'{,&;,] !aml
_"u'l'_lf.l can use more fﬂl' !ElfHEI' or J"IEH."-"-
| ier ones.—Bobh Connors
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Last year
Chevy Nova
captured

the Los Angeles
Sheriff’s Dept.

This
vear

were after

Introducing the '77 Nova. Last year the Los Angeles Sheriff's Department tested a
specially equipped '76 Chevy Nova against five cars submitted by other car makers.
They put the Nova through 24 different tests of durability and performance. When all
the tests were over, the L.A.S.D. decided to order 222 Novas (the largest single order
for compact police cars in U.S. history).

The same people who built these Novas for the police build three Nova models for you.
And when you get right down to it, a lot of the things the police look for in a car are the
same things you look for in the car you drive. This year, we'd like you to test a new
Chevy Nova. Once you've experienced it, you'll know why Nova won its star.

R I (g You never needed Novamore. "

A a1 Ty i I, E ot |I- . Lo R s o e EA, L ArT ':"1.'__'..:1.-_' .-:'r.-’__‘...- }‘r




WITH BILL McKEQWN

ALL OUTDOORS

This year's best

Among the 10 most interesting out-
door products of 1976, wou'll find
some that are old and some brand-
new. Our list includes updated gear
we've liked and tested, plus items that
have never been published before.
B (One neat peneral-purpose improve-
ment is a refreeze bottle that is filled
with water or beverage, prefrozen in
yvour refrigerator, and fastened into
the special compartment in the lids

Casl once with the new compact St. Croix
Fishing Machine and it extends from 15 to
66 inches. Rig up from built-on “range-
finder" reel and telescopic rod is ready.

of coolers and ice chests. It's made by
Gott Manufacturing, Winfield, Kans,
The container keeps the rest of the
contents cold so ice isn't necessary,
and the “coolant™ can be drunk once
it has thawed. It's a cool idea.

B Telescopic fishing rods are new
convenience favorites, and St. Croix
Tackle in Minneapoliz has come out
with the “Fishing Machine,™ a 15-
inch model that extends to 5% feet
and has a spincast reel built in, Com-
pact enough for a backpack or most
glove compartments, the chunky-look-
ing $25 unit proved easy enough for
my yvoung daughters to use, and has
a “rangefinder" in the reel so casting
distances can be preset. It's handy,
slick and, best of all, catches fish.
B Safety afloat is aided by a couple
more innovations from Minnesota.
Stearns, in St. Cloud, makes a new
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New glues of cyanoacrylate, like Wilhold's
E1 Flash Glue, can lock nuts, repair gear
in seconds. Also note Tooth Saver line
and knot cutter that mounts on reel screw.

life preserver for toddlers up to 30
pounds that can keep them heads-up
if they should fall in. Called Kinder-
giird, the vest has a big, boxy collar
that's certainly worth the funny
look in return for so much safety.

B Vexilar, in Minneapolis, best
known for its advanced marine elec-
tronica products, has a jacket to |
bounce back radar waves. The light, |
handsome $33 metalized windbreak-
er, named Radarjac, is said to pro-
vide a better target on radar scopes
than some big standard rigging re-
flectors. With large commercial craft
around, this jacket is an easy and
attractive way to help avoid colli-
gions,

B Knives are now available of such
quality that they can double as out-
door equipment and collectors® items.
Schrade Cutlery has an American

(Pilzase furn lo page 39)

Fine new knives by
Schrade Cutlery,
$20 Sharp Finger
at left and %325
Folding Hunter, |
are from the lim-
ited-edition Scrim-
shaw series with
lifetime warranty.
Whalingscenasare
engraved on han- %
dles; sheathes are

embossed leather.

65,000 more technicia
needed by 1980° ne

Learn Air

Conditioning,
Refrigeration
and Heating.

Learn at Home With NRIs

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 Conditioner System
comes with Course for
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.

Oﬁhglgesidem Training
at 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 career
training under A
Gl Bill,

v : ’ - o
*U.5. Dept. of Labor Bulletin 1824



Career opportunities are
opening up last for the man
trained in communications.

The field ol communications is
bursting out all over. In Citi-
zens Band alone, class "D"
licenses grew from 1 to over
2.6 million in 1975, and the
FCC projects about 15 million
U.S. CB'ers by 1972, That
means a lot ol service and
maintenance jobs . . . and NRI
can train you at home to hil
one of the countless career
jobs available in design. instal-
lation and maintenance of
communicalions equipment.
Start training now, the NRI
way. 1o gel your all important
FCC Radiotelephone License
and qualify for one of Ihese
openings.

Learn on your own 400-
channel, digitally-synthe-
sized VHF transceiver
The NRI Complete Communi-
cations Course leaches you at
home fo service and adjust all
types of two-way radio equip-
ment {including CB). using the
one unit that is best equipped
1o train you for CB, Commer-
cial and Amateur communica-
tions: a digilally-synthesized
400-channel VHF transceiver

and AC power supply. This 2
meter transceiver gives you
"Power-0On" training., Then we
help you get your FCC Ama-
teur License with special
instructions so that you can
go on the air.

More know-how for your
dollar

The complete program includes
48 lessons, 9 special reference
texts. and 10 training kits.
Included are: your own elec-
fronics Discovery Lab, a new
Antenna Applications Lab, an
Optical Transmission System,
CMOS Digital Frequency
Counter, and TVOM. The
course covers AM and FM
Transmission Systems; Radar
Principles; Marine, Aircraff,
and Digital Electronics; and
Mobile Communications. You
must earn your firsl class
radio-telephone FCC license
or you gel your money back.

CB Specialist Course also
available
MRl offers a specialized course
in CB Servicing. You get 37
lessons, 8 reference fexts,
your own CB transceiver, AC
power supply and mullimeter

. for hands-on fraining. Also
included are 14 coaching units
o make it easy 10 gel your
commercial
racholele-
phone FCC
license, enabl-
ing you 1o lest,
install and
service com-
munications
equipment,

GAN TURN YOUR
INTO PART-TIME
COME OR A CAREER

Widest choice of courses
with Quadraphonic Audio
and Color TV Servicing
MAI offers five TV-Audio ser-
VIEING courses as weall as
career courses in Digital Com-
puter Electronics; Marine and
Aircralt Electronics; Mobile
Communicalions, and more,

Over a Million have
enrolled with NRI

send for the free NRI catalog
and discover why mare than a
million people like yourself
have chosen the NRI way as
the right way fo getl ahead
Read how you learn al home
from bite-size lessons, progress-
ing at your own speed o your
FCC license and then into the
communications field of your
choice. There's no obligation,
and no salesman will call,

Il card s missing, write 1o:

NHI NRI SCHOOLS
N, I, o McGraw-Hill Continuing
¢ ! Education Center

4 . 3939 Wisconsin Avenue
I-n Washington, D.C, 20016
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Hy-Gain 8 (Model 2678) 23-cnannel citizens
two-way transceiver bolts securely in

Hy-Gain AM/FM/CB
hannel cowl mount

protected location in
trunk or under saat.

antenna.Replaces your
standard auto antenna
but looks like original
automotive equipment.
S0 you know it's CB
ready. But the rip-off
artists won't.

e R 4
Optional extension
cable runs

RAemarkable, hand-held MSR [microphone,

Inconspicuous

undetected speaker & radio) Control Unit. Easy to dashboard

beneath carpet I.II:I'“II- a conventional mic, speaker and :"““ﬂ:"ﬂf E&R

to dash. Fol radio control center. Store it away or take  hand-held

path of standard it away when you leave your vehicle. (microphone,

vehicular wiring in speaker & radio)
Control Unit.

most cases.

Now, the radio that’s out of sight
is ready for 40 when you are.

Microphone and speaker

Push-to-talk bar

N

On-off/volurme

Channel selecior
e Squelch

2 3 Transmit and
i fain

Digital chesi receive indicators

readout

{(Model 2679)
MSR Control Unit

The Hy-Gain 9 (Model 2679) 23-channel citizens
two-way mobile transceiver goes out of sight. In the
trunk or under the seat. Away from temptation. And
it comes with a certificate for remanufacture to
FCC 40-channel specifications. It's our guarantee
your new radio will be 40-channel ready.

If, after January 1 and FCC acceptance, you want
all 40 channels, send us your certificate. And %25 for
remanufacturing. We'll remanufacture your radio for
all 40 channels (offer expires June 30, 1977).

Qur Hy-Gain AM/FM/CB cowl mount is the perfect
40-channel antenna to go with your Hy-Gain 9. It
replaces your standard auto antenna. And looks just
like original equipment. So you'll know you're CB
ready. But the rip-off artists won't.

The only part of the Hy-Gain 9 that's around
while you're around is our ingenious, hand-held MSR
Control Unit for operation of microphone, speaker
and radio. Take it with you or store it when you go.
And all that's left is an inconspicuous connector under
the dash. Everything else is out of sight.

Including performance. With the Hy-Gain 9 you
get advanced noise Iirnitingwll%ange boost. Automatic
gain control. Mic preamp. filter to help prevent TV
interference. And the incredible frequency stability
of Hy-Gain Phase-Lock-Loop circuitry.

See the citizens two-way system everyone's
locking for at your Hy-Gain dealer. It's ready for 40
when you are. And ask about our more than 300
other fine two-way communications products. For the
name of your nearest Hy-Gain dealer call 800/447-4700.
In llinois 800/322-4400.

¢
G- ain
? We keep people talking.

Hy-Gain Electronics Corporation BB01 Mortheast Highway Six;
Lincoln, ME BB505
Hy-Gain de Puerto Rico. Inc. Box 68; Naguabo, PR 00718

Tha following Hy-Gain 23-channel radios can be remanufactured
to FCC 40-channel specifications alter January 1, 1977 and
FCC type acceptance.

881, BB2, 26880, 2681, 2682, 2683, 2679, 3084
If you currently own one of these radios, a 40-channel certificate
may be obtained from your Hy-Gain dealer,

) 1878 Hy-Gain




ALL OUTDOORS

{Continuad from page 34)

classic Scrimshaw series with $25
Folding Hunter and $20 Sharp Fin-
ger models, each a serial-numbered,
limited edition with lifetime war-
ranty and embossed leather sheath.
These blades look too fine to use, yet
are too handy not to.

B For instant repairs afield, we can
recommend the amazing new cyano-
acrviate rlues that seem able to bond
almost anything. We tested Wilhold's
E1 Flash Glue with excellent results,
B Ashore or in a stream, over socks,
stocking-footed waders or just bare
feet, the new $25 Lunker fishing
shoes from Royal Red Ball are rle~l
aigned for eamping and hiking, from|
foam-padded collar down to cleated
sole. They're worth trying to locate
at sport stores.

B CE sets are now made in a great
variety of hand, mobile and base
models, For sport use, we found the
Beltek for motoreyeles could also
mount on boats, bikes, RVs and
snowmobiles easily.

B Best outdoor book of the year must
be America’s Great Outdoors, a 200-
yvear anthology of outstanding sport
stories. It's $19.95 from OWAA An-
thology, 4141 West Bradley Rd., Mil-
waukee, Wis. 53209, and makes a

Fishing shoe that will double for camping,
hiking, wading, boating, the new Lunker

from Royal Red Ball has mesh uppers that
drain-dry fast, padded cuffs, cleat soles.l

great year-around gift for yourself| i
or friends.

B And best $10 purchase again th]ﬂl
vear is the Golden Eagle I'.s.mlh'
pasaport to national parks. This is
the annual ticket for free admission
to any park, monument or seashore
of the national park system.

Not evervthing outdoors is per-
fect. (We found problems when you
use the KOA in-house telephone sys-
tem to reserve a campsite in another
time zone. And if vou use motels as
well as campgrounds on a trip, don't
assume that vour room will not be
rented to someone else while you're
cecupying it.) But most outdoor
things were fine in "76, Previews for
next vear look even better, LA

Kentucky Club and Kentucky
Club Mixture. Two great Amencan
smoking blends carefully and
patiently made from the choicest
tobaccns.

Kentucky Club. A mild. White
Burley blend that's flavordiced

for cooler smoking.

And Kentucky Club Mixture. A
pleasingly aromatic blend of five
choice tobacoos, slow-aged fora
richly satisfving smoke.

Kentucky Club. And Kentucky
Club Mixture,

The Thoroughbreds of pipe tobaceo.

* Albizes replaced fhe mechanical
Breaker-Points and Candens & wilh
# "'Highly Acewrate’” Oplical Con-
trol. A Beam ol Light, passing
lhrmh @ specially designed

“ROTOR preciasly Irlilmi"liﬂ l.'l'ur'f F'I:I'I'lR
MODWLE™ that BOTH *“Charges snd Fines'* e Igaition Codl
with the “FASTEST High Veltage RISE TIME, frud.'m:lll'lhr
MAXIMUM “HIGHEST EMERD Y SPARK svailabie.

& Senpethene s N0 Mechanical Friction thers are 80 Parts 1o
ever WEAR or need replacing . and ONCE properly Timed. o
shiuld NEVER need any Maintenanca®  DWELL naver needs
adpesiment, 0 s PRE-SET 1o supply the DPTIMUMN Perlor
mance 3 BOTH Hegh and Low Speeds  The APM Capatubity
of ke ~XR-TOD is Factory Tested 1o 15.000 RPM

# The "High-Energy’” SPARK INTERSITY and DURATION
permits the Positive FIRING of Spark-Plugs, even usdar the
MOST ADVERSE conditions, resuits in more COMPLETE
COMBUSTION and Eliminates “Engine Mislire'", hesce
tewer exhaust Emissions, IMPROVED Fuel Mileage. a2
HIGHER Performance Level...and belps keap Plugs FROM
FOULING, which greaily exlends the Spari-Plug LIFE!

'.' Onby the Highest Grade (U 5 Made) Sobd-State Compa
rigrvts are used.  LINAFFECTED by Moishirg ar Webrahan' The
Allisom " XR-T0 was engwesred 1o OUTLAST the LIFE OF
WOUR CaR

# "EASY-TO-FOLLOW" INSTALLATION.
{MNat Mecessary to Dismantle your Distribulor )

.'|..

e T

g,

=

* ﬂHﬂEH HITH CONFIDEMCE. ..

# SAVE! ORODER FACTORY DIRECT,

“CH" USERS; The XA-700 camplelety ELIMINATES the Major
Cause ol Primary {Igailion Noige| |miprierence.

# America's Oldest and Largest Manulacturer of Dpto-Electronic Ignition Systems. (2

White Brrley Blesd,

UPTO )IH-TIII]

with the Exclusive... Built-In"
SOLID-STATE VOLTAGE REGULATOR

The “XR-T00" is a MEW, redesigned,
EASIER TD INSTALL version of the
Allison “Opto-Electric™, with the New
addition of the ¥oltage Regulator,
making it the MOST RELIABLE and Fool-
Prood ignition System ever imvented.

4 “XR-700"...Designed for those who want the BEST
in Performance, Gas Mileage, Quicker Starting,
Eliminate frequent Tune-Ups and Maintenance Cosls.

FACTORY-BACKED
o $59%

10-YEAR WARRANTY.
COMPLETE

(Call. Bes. add Tax)

Remember, aven o you PAY
Three Times as much, you
cannad get a better kgnition
System than the ~XR-T0D"!

Thal's EVERYTHING
INCLUDING
Postage & Insurance

Send Check or M 0., Car Make, Year, No. Cyl. (4. 6, ar 8-Cyl. )

# You may use your MASTER CHARGE or BANKAMERICARD.
Send us (1) Your Number, {2) Interbank No_, (3} Exp. Date
® MC or BA Card Holders, ORDER by TOLL FREE PHONE:

(B00) 423-6525, Ext 2. {'When in Contingntal U.5.A.)

Belore Buying ANY other Type Ignition System

Send Poslcard for FREE BROCHURE.

I you have already nstalled & “Capacitive-Discharge  ignikon
# Converl Your “C-0" Unit io BREAKERLESS!
INCREASE ITS EFFICIENCY with “XA-CD"...0Only 534,85

A L L l s o " -*r Our BEST Salesmen...are the USERS of pur ALLISON Systems|

AUTOMOTIVE CO.

1267 -E2, East EDNA PI,, COVINA, CAL, 81722
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‘Afew strands of glass fiber
can carry as many phone calls
as this copper cable.

Some telephone calls will soon be carried on
pulses of laser light through a finy glass filber abbout
the size of a human hair.

The system is called Lightwave Communica-
fions. It's being developed by our research and
manufacturing people as an alternative to the

Here you see oser light projecied. - CORIOET Wire used to transmit phone calls today.

gyl gt Lt vl It's so superior to copper that a few strands of
the ultra-transparent glass can carry as many calls as a big, bulky,
copper cable. That can make much more room available in already
crowded underground conduits to expand service when it's needed,

Lightwave Communications may also help us bring new commun-
ications services to your home or business in the future.

And unlike copper, we'll never run out of the natural resource
needed to make glass. It's called sand.

The Bell System-people using technology to improve service and
keep down costs- Keeping your phone system the best in the world.

@ Bell System




Dremel

Variable Speed

Moto-Tool
gives the
handyman

5.000 through
25,000 BRPM.

& A man who works
with his hands works
a lot befter when therme's
; abremel variable-speed
- Moto-lool in them. Bacause
Malo-lool 18 dozens of powar
fools in ona. It grinds, routs,
deburrs, shapes, sands. Carves, Saws,
polishes, forms, repalrs, engraves and
sharpens. Dial slow speads for work-
ing on hard materials, fast speeds for
working on soft materials. The Dremal
Meata-Toal. Thera's nothing handier.
See your hobby or hardware dealer.
Dremal Mig., Div. of Emerson Electric
Co., Rocine, Wis. 53406, Depl. T20-6L.

kits trom 554,95
bo §59.95,

DREMEL

Helping lamilies to create - logather.
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QUESTIONS ANSWERED BY PAUL MANN

APPLIANCE CLINIC

Snap, crackle and pop

Our Sears 4J0-gallon water heater is
ahout three or four years old, but
hasz started making a crackling notse
that can be heard throughout the
howse, Do I have to prepare myself
for a flooded bagement P—Rod Davis,
Deavborn, Mich.

This is not the first time we've
dealt with this problem, and it prob-
ably won't be the last. We keep get-
ting an abundance of mail concern-
ing it.

Severe buildup of rust, scale and
gediment is the reason for a noisy
hot water tank. Noise can oceur with
either gas or electrically heated units
and is noticeable when someone in
the house uses hot water, Water com-
ing into the tank to replace that
which is drawn off stirs up foreign
material, causing popping and crack-
ling noises.

The sediment buildup won't make
vour tank fail, but it does become
ineflicient. By removing the buildup,
less fuel will be consumed to heat the
water.

Remove sediment by attaching a
garden hose to the drain outlet in the
baze of the tank and flushing out
about half a tank of water. Flushing
should be repeated at least once a
year in order to keep the sediment
and the noise at the lowest level
posaible,

Toothbrush with a toothache

I've been having my problems with
cordless-model electric toothbhrushes.
The first one I bought was from Gen-
eval Electrie and lnsted 15 months
before it stopped working, The trade-
in allowance for a new one was al-
most wil, so I bought @ new Sunbeam
ecordless instead. After 25 months it
slopped, Sunbeam's trade-in policy 18
as bad as GE's.

[ inow that I can repair these units
myself if only I eonld get them apart,
I wawld appreciate receiving instrie-
tions.—Wilton J. Zahn, Louisville.

So would [, Every cordless tooth-
brush I've ever seen has been sealed.
Sealing is done to prevent moisture
from getting inside the unit, which
would damage parts and shorten the
appliance’s life span considerably. 1
know of no way to get inside the case

to replace a dead battery or damaged
component short of slicing the case
open, which would destroy the appli-
ance anyway.

However, it just may be that the
failures vou're experiencing aren't
inside the toothbrush holder at all,
but are confined instead to the bat-
tery chargers,

To check the performance of the
charger, connect a continuity tester
acrosa the prongs of the power cord
and turn on the switch. Lack of con-
tinuity may point to a bad cord or
switch, which vou may be able to re-
pair yourself, Also keep in mind that
contacts have a way of accumulating
foreign matter, preventing continu-
ity between the battery charger and
toothbrush when the toothbrush is
connected to the charger. Clean the
contacts by rubbing them with a
pencil eraser or a piece of very fine
sandpaper. This might be just the
remedy your toothbrush needs,

Water, water everywhere

Gurgle, gurgle—help, My Speed
Queen automatie elothes washer is
going down for the thivd time. It
won't shut off and water overflows,
What can I do to stem the flood?—
Larry Emerick, Knoxville, Tenn.

As the machine is filling, cut off
electricity. If water continues to
flow, yvour problem is in the water
inlet valve. What's happening is that
foreign particles have lodged them-
selves in one or more bleed ports,
which upsets the balance of the dia-
phragm. In other words, the water
valve is being forced to remain open.

You can remove the valve from the
machine and disassemble it for clean-
ing. If you don't want to do it your-
self, get two prices from a service-
man: the price to clean out the valve,
and the price to replace it.

If water flow shuts off when power
is disrupted, check the tube to the
water-level preassure switch to make
sure it's not clogged with lint. Then
test for a grounding problem at the
inlet valve solenoid, If a grounding
condition exists, the solencid should
be replaced,

Finally, if all else proves fruitless,
vou can pull your washing machine
out of the drink by replacing the

(Ploase lurn (o page 44}
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FULL TIME

SHARPENING B

No Sefling, No Inventory..
Cash Profits and YOU Set

Yes, there's a lot of business waiting

for the man who can sharpen saws,

knives, jointer blades, wood chisels, scis-
sors, axes and other garden, shop and

home tools.

Belsaw SHARP-ALL does all these jobs
auickly with precision and at a big profit
for YOU. You can become Sharpening
Headguarters for carpenters, builders,
lumber yards, factories, home workshop
hobbyists. And, you can start this Money
Making business for less than $50.

FREE BOOK tells how to start your own
sparetime business while you are shil
working at your regular job. People bring
in their work and pay Cash—over 90c of
every dollar you take in is cash profit.

Does The Belsaw Pay?

YOoU BET!

JOIN THESE SUCCESSFUL
SHARP-ALL OPERATORS—

#3000 a Year

® “Twink ihe werld of my SHaEF-ALL AW Sew
wrossing aboul B0 & pear part time, and hips
o anpand shortly. New doing work for the Stats
of Mew York, Carvier Corp., and Oeneral Mators ™
Lawrince Stévtaiia
E. Syvarsae, New Vork (3057

Wanted to Retine

=] badl dreamed of retiviag for pears, bat e
afruld to guit my ssloried job | bad oreir sesd
this type of squipment, bul the SHAEFALL Wk
real eaay in lears. | sharpened 30 blades my firal
weali — withosl advertising 81 afl. Now, for ibe
first Gima in my 1ife, | can say thal [ am content.”

Farris Corneling

Wadhiagion, Frras Fioas

$5.96 an kowr

0w Saiurdays, my big day, | take in $E6 b B55.
Diber days 1 average lesa. but | figure | mike

Year Round

YOU Can Earn Up To
$80 Hour

voun :
OWN e

USINESS! %

The Hours!

planer

Let Belsaw prove
YOU can do it — On our

30-DAY FREE TRIAL OFFER

You risk nathing by sccepting this offer ta sea how sasily you
€an turn your spare time into Big CASH Profits with your own
Complete Sharpening Shop. Send coupon or mail postcard for
full details on sur exclusive :m-lllr Fres Trial Offer!

Qur Free Book tells
FREE m “1 how to start a profit-
R

BOOKLET! g able, lifetime home
Gives full 5‘ sharpening business,

: wmﬂ'l'l how wea help you grow,
21‘:.'1':"':: _ BUSINESS | Il how we'll finance you,

your copy . .‘ BELSAW SHARP-ALL CO.

betwwen §5 Lo §8 por howr . . wnd sometimes mers. 5 = "
: today. No ; M7L Field Buildin
L T e e e IR il Kansas City, Mo. 64111
posuible. |
¥, 0. Miter :
Rubed, North Corline 4572 RUSH COUPON TIIIMT FOR FREE BOOK
Fad to 2uit Fis ﬂo‘ No obligation . . . No salesman will call
Imwlntul-.iufnurmnlﬂulﬂhl »
has dont averything (snd mére) thaa you sald U BELSAW SHARP-ALL CO. U
wauld. I never sharpened » aww in my Hiw, bst ] a 1
whven | bad 1o quit my regalar fob, [ kaws | had ' T71 Fiald Buildi 1
to have somathing fo do, Sow | heve mors work I Kansas EI“ Mo, 111 ii"---'i':'...'r:l l
thin 1 am able 15 &5 — | have &s many s 108
L AR A i Please send my FREE copy of yourbook =— . §
Gresdview, Waahington SI900 l "L“Htlllﬂ sxu”“" .nd fl,l“ ﬂﬂ'ti"l on ?} I
! your 30-Day Free Trial Offer! |
100% Disabled i 1
u|“1|mh“mmm!hmmmﬂl ;- .
as k0 lron workes, They declared s 1905 dis- Mame
ubled mnd enid I'd mrver work again [ des™ think '
I eould work fer snyene shs but | started my e —
sharpaning business pari-lime snd sow it Turnsd Address ]
i“lfnllih}*"ﬂlm'kﬂlm:ﬂﬂﬁfl = I
;‘-f:'.l-i"bn'huru ‘-EI'----------mﬁﬁ——-zﬁ---.
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APPLIANCE CLINIC

(Continued from page 42)

water-level pressure switch, which
vou can conclude has gone bad,

Indoor pool

My problem is with a General Elec-
tric wundercounter dishwasher. At
tintes some of the wash water iz left.
At other times all the wash woater
reIaing., What's wrong ! —L.J.
Sehnupp, Mavy Esther, Fla,

Depending upon the model, a drain-
age problem with a dishwasher lies
in one of four places: (1) with a
strainer; (2) with the drain line;
(31 with the pump motor; (41 with
the timer.

See if there is a strainer in the
hottom of the tub. It has the job of
protecting the pump by filtering out
debris as the wash water passes
through., The strainer may be suffi-
ciently clogred to prevent good water
discharge, so elean it very thorough-
Iv.

Now check the drain hose for
kinked areas, Straighten out the
hose, If it won't stay straight, vou
should buy a helical spring that is
somewhat larger than the hose's out-
er diameter. Put the spring around
the hose to keep it straight. You
should also test the hose for obstrue-
tions. Disconnect and blow through
it to see that it's clear,

You can make a preliminary test
to determine if the pump motor or
the impeller (some dishwashers have
two impellers) is defective. Simply
advance the timer by hand to the
“Drain” phase. If the motor hums,
the pump should be disassembled to
examine the impeller for looseness,
for foreign objects that are causing
it to jam and for broken vanes, In
the majority of no-drain complaints,
the fault is usually found to be with
the impeller,

If the pump motor doesn't hum
when advanced to the “Drain” phase
by hand, it is probably defective and
should be replaced. But this is not
likely in your case since vou do oc-
casionally get partial drainage.

Weither iz it likely that the timer
iz defective. However, if you've got-
ten no satisfaction to this point,
check the timer visually to make sure
it is advancing from the “Wash™ to
the “Drain” phase, and then test it
with a VOM to make sure voltage is
getting to the pump motor, * kK

if you have a guestion about any eppliance,
send it to Appliance Ciinic, Popular Mechan-
fes, 224 West 5Tth St., New York, N. Y. 10019,
Sorry, but letters canno! be answered indivig-
uvaily. Problems of wide interest will be dis-
cussed in this column,




Thinking about sound movies?

Listento the
Sound of Experience.

At Bell & Howell, we've been putting families each Filmosonic projector is a free sound
like yours into the movies for nearly 70 demonstration film
years. And now were doing it with the added While you're there, ask about the great
exciternent of sound Filmosonic rebate. If you buy—or have

With the Bell & Howell quality line of already bought—any Filmosonic camera,
Filmosonic™ super 8 sound movie cameras Bell & Howell will give you a $25 rebate
and projectors. when you buy a Filmosonic projector

e as good as you think your

movies are, wait |l you hear how much better
they look with sound. More real. More : :
entertaining. And more memorable. BELL & HOWELL /MAMIYA COMPANY

o 1 L C1976 BELL & HOWELL/MAMI -
And now's a good time to your ST DELL & HOWELL/MAS M1 =
Bell & Howell dealer. Because included with are irademarks of Bell & Howe fiy

BELL & HOWELL




CAPSULE REPORTS ON NEW AUTO PRODUCTS BY THE EDITORS

THE PM GARAGE

Slide-a-Wrench

For those maddeningly hard-to-get-
at nuts and bolts in pinched places,
here's just the tool. It's an B-inch
adjustable wrench operated by a
thumb slide. Instead of twisting a
knurled screw in the usual way,
vou just poke the wide-open jaws
down on the nut, push down the slide
adjustment with vour thumb and
yvou're ready to twist. Clever? You
bet! And jt's got an 11/16-inch box
wrench at, the other end.

Called Slide-a-Wrench and manu-
factured by Quali-Kraft in Japan,
it's made of heavy forged steel and
is fully guaranteed. Price iz $9.95
from tool suppliers or from America
International Marketing, 1013 Park
Pl., Coronado, Calif, 92118.—M. L.

Lock-It tight
You ean fight loose nuta with Duro's
new Lock-It, the liguid lockwasher
that comes in a tube, Just place one
drop on the threads of any bolt or
nut, and in a few minutes yvou've
got a firm hold that won't vibrate
loose.,

Lock-I1t becomes the mechanic's
friend not only for cars but for

securing nuts and bolts on every-
thing from
machinery.

eyeglasses to farm
No amount of normal

46 POPULAR MECHAMICS

jiggling can undo it, vet when you're
ready to disassemble the part, a
sharp twist with a wrench will break
the bond. No harm can come to
gither nut or bolt and both can be
reused. Lock-It is priced at $1.98
at auto supply stores or direct from
the manufacturer, Woodhill Chemi-
cal SBales Corp., 18731 Cranwood
Pkwy., Cleveland, Ohio 44128.—M.L.

Warn's new winches

Warn Industries recently introduced
two new vehicle winches, their Mod-
els B074 and B8274. These easy-to-
install electric winches fit most U.8.
and imported pickups and four-wheel
drives. They mount high to counter
damage from mud, snow and rocks.
Installation requires no drilling and
only common hand tools. Frame ex-
tensions and a custom bumper are
parta of all Warn winch kits.

These winches run on 12 or 24-
volt power, have B000 pounds’ pull,
and are equipped with either roller
or hawse-type fairleads, Included
are a 12-foot remote-control switch
and 150 feet of galvanized aircraft
cable. An automatic disc brake holds
the cable at any selected apot, add-
ing to general control and safety.
Accessory guards and chokers are
offered.

Prices and more specific informa-
tion are available from Warn Winch,
Dept. PM, 19450 68th Ave. 8., Kent,
Wash. 98031.—M.L.

Oil test kit
How do wyou really know when to
change oil in your car? Arbitrary
oil-change intervals might leave you
changing oil either too soon or too
late.

Now there's a test kit that deter-

mines vour oil's acidity, alkalinity,
viseosity and level of contamination,
The $12.95 kit includes slides, treated
swabs, reagents and everything you
need to test two average cars for a
yvear. Refills that contain four times
as much material as the starter kit
are available for $19.95.

The tests themselves take only a
few minutes and a few drops of oil
from your engine's dipstick. You
needn’t be a chemist to perform the
tests; instructions are simple, and
results are definitive,

The Motor 0il Tester kit is avail-
able from 0il Research Associates,
Box 71024, Los Angeles, Calif, 90071.
—M.L.

Chock a block

Where's that blankety-blank rock
when vou really need it? Not beside
the road when you're changing a flat,

that's for sure.

But Valley Tow-Rite now offers a
folding metal wheel block that has
rocks beat six ways to breakfast. Set
up, it becomes a wedge, Folded, it's
flat and compact. Use it when chang-
ing tires, unhitching trailers or
launching boats. Store it under a
geat, in yvour trunk or even in the
glove box of your car.

Wheel-Block costs $4.95, is avail-
able at most accessory stores, or
vou can order it from Valley Tow-
Rite, 1313 South Stockton St., Lodi,
Calif. 956240.—M.L.
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TASTE THE GOOD TIMES.
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Raleigh's good time gifts. Get a G.E.
AM/FM clock radio with Raleigh coupons,
the valuable extra on every pack. See over
1,000 Raleigh gifis, write for your free Gift

Catalog: Box 12, Louisville, KY 40201.

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

Filter Kings. 16 mog. “tar,” 1.1mg. nicotine; Longs, 17 mg. “tar,” 1.2 mg. nicatine, av. per cigarette, FTC Report Apr, ‘76 €W Co.

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




SOLUTIONS FOR MECHANICAL HEADACHES

CAR CLINIC

BY MORT SCHULTZ/\

Slowed to a trot

I'm heartbroken becouse my beauti-
ful '75 Mustang II, which I bought
wsed only two weeks ago, has turned
out to be a nag. The ear is equipped
with a 302-ci-in. engine. Arownd
town, she performs like a thorough-
bred, but on the interstate at high
speed it can't take the pace and
gtarts running hot until [ rvein her
in. My mechanic says he's done
everything imaginable to the cooling
systent. The cooling agent is so clear
it [ooks pure enough to drink. What
can be wrong f—Jean Ann Morrison,
Canton, QOlio,

Your Mustang may be suffering
from poorly designed upper and
lower radiator air deflectors, This
is the only inherent condition pos-
sessed by 'THh Mustang Ils that 1
know of which could cause the high-
apeed heats, but it applies only to
those cars built before March 31,
1975,

The solution is simple. Remove and
discard the upper radiator air de-
flector. Remove the lower radiator
air deflector and replace it with a
newly designed part available from
Ford dealers as part No. DZZ-8349-
B.

Other than this, look for a lower
radiator hose collapsing under the
pressure of high speed because of
a weak internal spring.

Friendly persuasion

F've been going arownd and arownd
o this with wmy dealer for months,
and 'm almaost ready to challenge
him to a duel. The problem started
almoat  immediately after [ took
delivery of a ‘7§ Cadillae Coupe
DeVille, The engine has been putting
ot @ noise that sounds like a bod
tifter, The dealer hasn't been able
to trace the noise, but assures me
it disn't a lifter. Now he wants me
to helieve the noise is normal, that
it ixn't go bad and that my ears are
just too sensitive. I'm  disgusted
enough fto believe lim, and I will
if you say I showld —Carl Brooka,
Alerandrin, Va,

I don't want tomakemore bad blood
between you and the dealer, Carl,
but I can't buy his argument. The
Caddy engine is one of the guietest,
and a person having Superman-like

ears should hardly be able to hear
a sound if the engine is operating
normally.

I think your dealer has overlooked
an advisory iszsued several months
ago by the factory about abnormal
engine noise that sounds like “a
deep lifter knock or rap from the
fuel pump.” The advisory applied to
engines in all models, except Seville.

Cadillac has traced the noise to
the water-pump attaching screw in
front of the fuel-pump arm, just
above the water-pump locating boss.
Some Cadillacs got into the field with
over-length screws that were making
contact with the fuel-pump arm dur-
ing downstrokes,

This can be verified by backing the
screw out a fraction of an inch and
letting the engine run, If the noise
stops, you have found the culprit.

To get rid of a noise caused by a
long screw, place a .060-inch-thick
washer under the screw and torque
to 70 inch-pounds,

If the noise is not being caused
by the serew, your dealer should
do something that should have been
done montha ago—ecall for help. Tell
him to contact the factory regional
office and get & representative out
to listen to the engine,

Mouthwash

Wi do some 19075 and 1976 avtomo-
biles give off an odor resembling
rotten eggs while most don't # There's
this ome guy on the bloek with a 1975

P\

Pontine Grand LeMans that is stink-
ing wp the neighborhood.—J. A.
Anderson, Hollywood, Fla,

The rotten egyg odor is hydrogen
gulfide, and it iz characteristic of
cars equipped with catalytic con-
verters running with an improperly
adjusted fuel mixture. Don't be shy.
Tell yvour neighbor his car hag a
case of bad breath, but that it can
epsily be corrected by having a sim-
ple carburetor adjustment made.

Morse code, Colt-style

My 1378 Dodge Colt iz sending me
gignale, and I don't like what 'm
seging. The oil-pressure light has
started fickering on and off. Yel
the engine performs  beautifully,
without any noize, has only 18,000
miles on the odometer, and wses no
oil to speak of. Before | take the
car to a mechanic, which is going
to eost me money, I'd like to know
if there is something easy I ean do.
—Willinm Costello, Des Moines, Iowa

I really doubt that your Colt is
warning vou of a major illness, Even
if the oil-pressure warning light
staved on all the time, there should
be other symptoms if there is a let-
down in pressure,

Oil-pressure lights in these cars
flicker or stay on when air gets
trapped in the oil-pressure sending
unit. This ia easy to cure, Start the
engine and remove the wire from the
gsending unit, which is on the right

{Please fura o page 50)

PM CAR CARE

Stop, read and heed

Stop before using a fuel additive or
carburetor cleaner if you own a 1975

or later model car which is aquipped
with o catalytic converter,

Read the instructions on the can very
carefully to make sure the product

can be used in cars with a catalytic
converter and to verify the way

that the product should be used. If the
instructions don't specifically state

that the product is safe to use with
catalytic converters, don't use it
Heed what you read, because fallure
to do so could result in severe
overheating of the catalytic converter,
which may be damaged so badly that
replacement of the costly unit will

be the only solution.
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CAR CLINIC
(Continved from page 43)

aide of the engine block. Loosen the
serew in the center of the sending
unit with a Phillips-head screw-
driver to bleed air. After a moment,
retighten the screw and reattach
the wire.

If the light still acts up, have
oil pressure checked with a master
gauge, If the gauge shows pressure
up to spec, the oil-pressure switch
iz probably bad and should be re-
placed. The switch is attached to
the oil-sending unit: the prong-type
thing that's being held by the bleed
aerew,

Arm trouble

What canses idler arms to go bad?
I've had to heve three veplaced in
uty 19745 Chevrolet. My mechanic sajys
that all showed ton mwel  motion
when he shook them, but he flnds
wothing wrvong with  ateering  or
suspension which wonld aceelerate
wear, fs he getting badly manufac-
tured parts?—P. L. Farley, Birming-
ham, Ala,

I doubt if any of the idler arms
he's replaced were bad, Chevrolet
equips its vehicles with three dif-
ferent designs. Two of them are for

SF.rkphlu P CAR CARE
no no
The carmakers who

have specified wide-
gap sparkplugs since
1874 bring to mind tha
foolishness being engaged
in by some owners. Stuck with a
stock of "regular” plugs when thay
bought their new cars, some have
tried to make them “wide" by bending
ground electrodes to the new specs.
¥You can't convert a plug having a
gap of .030 in. into a plug having a
gap of .080 in. The rasult will be

a misfire. Drawings below show the
difference between a truly wide-gap
sparkplug and an imposter. The plug
that's bent wide to replace a wide-
gap type has its ground electrode

set at an angle. And that's a no no.

NO GOOD

WIDE GAP

passenger cars; the third is used
in trucks. One of those used on
passenger cars and the one on trucks
display noticeable movement, even
when brand new. This means that a
mechanic not familiar with Chevy
idler arms can be fooled,

One of the arms used in passenger
cars has a tapered seat and employs
a sapring-and-ball assembly that
maintains pressure against the seat.
This is the arm that has lash, which
is acceptable. The other idler arm
used in Chevy cars is threaded and
should display no movement when
new. The idler arm in trucks has a
rubber bushing that holds the arm
aligned with the stud end.

Okay—no matter which idler arm
vour car has, the test iz the same,
The car is raised =0 front wheels
rotate freely and steering linkage
is free to turn. Wheels should be
aimed straight ahead. Place a push-
pull spring scale as near as you can
to the relay rod end of the idler arm
and exert a pulling force of 25 pounds
up and then down against the arm.
Notice how far the tip of the arm
moves, In fact, have someone mea-
gure movement with a scale as you
apply pressure.

For any one of the three types of

(Please (urn fo page 52)

BIGDEAL
ONALITTLE STIHL.

o
worth of the free extras shown below just for &
buying our tough, little 015L Chain Saw. But
hurry. We can't keep this big deal on a little Stihl
going long. And at 25 dollars a erack, we'd hate for
you to lose out simply because we sold out.

HERE'S THE STIHL.

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. e e

An O15L by itself is a bargain, An 0151 with 25 @ 4
dollars worth of free extras is a Stihl. iﬁ‘ill‘t'l"‘

Otter good at participating Stihl dealers only. s

This Christmas we'd like to put a little Stihl into the
hands of everyone. And to do it, your Christ- i
mas spinited Sthl dealer will give you 25 dollars

3. Wodge bor sader cutting.

1, Custem designed earrying case
i 4. Heavy-duty non-slip gloves.

2 14 nch sprocket-nosed guide bar and cham,
"Saanded aquigirsnt with all Sek saws.
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5 Complete cwner's manual®
6. 3way combination wrench®

1. Stihl's new 2-C
B, Attractive gift

Engine Oil.
not shawn).



Experience is the best teacher. You

ight settle to _
Sfdersstandab]y A lot of people think

; retty much ilike. But you'll
gﬁfi]i@%&? ;fhai. likz everything else,
G HONS
thiﬁﬂi: };ﬁg America’s long distance
rruckers. These guys talk CB day in and
day out And they demand the best
That's why truckers refer to the Cobra
29 as "The Diesel Mobie
Listen to Cobra. Youl hear a big
difference. Because the—obra 29 gives
you features which assre crystal clear
reception. Like switchele noise limiting
and blanking, to cut & practically all
pulse and ignition intderence. Add |
““Yeuelch control and F gain and you've
got exceptional — adstable —receiver
clarity. Even in the RViest CB traffic.
You also get Delta Ming which makes
up for the other g1 because even off-
frequency transm=TS are pulled in.
D ,
: e'l'"[%:lidfﬁ Colt And you know you're

4, punching thygl. One glance at the

F |

IF YOTR FIRST CB ISN'T A COBRA
YOR SECOND ONE WILL BE.

r any CB first time around.

29's over-sized illuminated meter tells
you just how much power you're punch-
ing out and pulling in. For voice modula-
tion the DynaMike delivers at 100%
Same way with power: The 29 transmits
at maximum power levels.

Sooner or later you'll get a Cobra.
And you'll get engineering and crafts-
manship second to none. Performance
that will make your first CB seem
obsolete. Reliability and durability that
have set standards for the industry
Above all, you'll get power. The power
to punch through loud and clear like
nothing else. Because when it comes to
CB radio, nothing punches through loud
and clear like a Cobra

&

Punches through loud and clear.

Cobra Communications Products

DYNASCAN CORPORATION

6460 W Cortland 5t Chicago. llinois 60635
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No. 22 Micro Dial=%" fo 3" boring range

Stop hunting
for bit sizes! }-—aL

Irwin's “Micro-Dial"'®
Expansive Bit bores
35 standard holes.

Just turmn the dial and you'ra sef to |
go with this Irwin Expansive bil. |
Mo hunting for the gize you nead. il
Fits all hand bit braces. Clean,
fast, accurate boring action from
T * 1o 3°—35 standard hole sizes
in alll

And what a really fine precision
tool to own. It's drop-lorged from
special bit steel, heal treated full
length, machined for accuracy
and sharpness, highly polished,
too. Two cutters supplied with
each bit. Model No, 21 with %" 1o
1%." boring range also available.
Ideal for home handyman, proles-
sional woodworker, or farm. See
your independent hardware or
building supply dealer soon.

IHWJ.?MG]ZHHL - .:"'?

o) Strait-Line®
., = Chalk Line Resl Box—
=\ 50 ft. and 100 ft. sizes
Popular-priced Irwin self-chalking
aluminum alloy box. Easy action
real. Loak-proci. Practically damage-
proot. Fits pocket or hand.
A

I HWI “ gvery bit as good

as the name

at Wilmington, Ohio 45177, since 1885

M[llDS

f"l’ g et dfic g

"?(:m e

Book aboul Aluminum
Molds with prices ar
production trade secr
direct from wnrld_l -:_'|
ext mold manufactur ks
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BY EUGENE A. SLOANE

THE BICYCLE SHOP

Noggin protection

Is there a good bieyele helmet? I
have seen cyclists wearing leather-
coated foam “monkey hats,” hockey
and kayak racing helmets.—Tom
Angelos, Rutland, Vt.

Every bicyele rider should wear
head protection, in my opinion, 1
have totaled three bicycles in the
past 10 years; two were high-speed
collisions with cars (they were
parked) and one involved getting the
front wheel caught in a bridge joint
on the Hood Canal bridge north of
Seattle. All were my own fault, and
any one of them could have involved
a fatal head injury. I was lucky, but
now the statistics are against me
and I wear a crash helmet every time
I get on the bike.

The “monkey hat” you mention is
psvchological protection only, Hock-
ey and football helmets are cumber-
gome, unwieldy and hot, Kayak

helmets cover the ears and create
annoying wind noise. There are three
helmets designed specifically for bi-

cyclists. I have rated these models
in the accompanying charts found at
the bottom of the page.

The MSR offers a bit more protec-
tion than the Bell, but it's hotter,
has poorer ventilation. The Skid-Lid
is coolest, at 10 ounces is almost
half as heavy as the other two and
is most comfortable to wear all day,
but offers by far the least protection.
The Bell, made by the people who
make the best motorcycle helmets,
is the best compromise, None is ex-
actly perfect, All the helmets have
their good and bad pointa.

The photos show outer and inner
sides of the three helmets, left to
right: MSR, Bell, Skid-Lid, Note
air scoops on the Bell, comfortable
nylon strap suspension inside the
MSR, pie-plate design of Skid-Lid.
Sources: your bike shop or MSR,
Inc,, 96th St. at Eighth Ave, 8.,
Seattle, Wash. 98108; Bell Helmets,
Inc., 2850 East 29th 3t., Long Beach,
Calif. 90806; Skid-Lid, Box 243, La
Jolla, Calif. 92038, L

RATINGS FOR 3 BICYCLE HELMETS
(Based on one-to-thres scale—one is best)

MSR Bell Skid-Lid

COwarall protection 1 2 3
Ventllation 3 2 1
Rotantion 1 2 3
Waight 2 2 1

1] 1 3 2
Comlon 3 2 1
Appearance 3 2 1
Cwvarall quality 1 2 2
Wisibility of wearer 1 2 a

COMPARATIVE SPECIFICATIONS FOR THREE BICYCLE HELMETS

MSR Bell Skid-Lid
Impact sid. Z-88 ANSI-Z80 (decelaration NA
passed time, moditied test)
Shell PwC* Polycarbonate® ™ Polycarbonate*®
Internal 5 In 15 in. TH16 in,
clearance
Suspension Double nylon wabbing, A «in. Styrofoam T#18=in. loam rubbar
system X-gcroas sewed to wire-form over entire inner over interlor of shall.
loops riveted to outar sholl, surface of sheil,
plug Va-in, Slyraloam ring
around inside brim of shell.
Ventilation Eight 5-in. holas; four in 13 air scoops around Four triangular cpenings,
frant, Tour in rear. and on top of halmet. Y2 x2VaxdVe In,
Walight 19 oz. 19 oz 10 oz. less accesscries
12 oz, with accassories
Cost £22.50 £32.50 §27.50 less accessories
£33.50 wilth acceasories
Accessories Mana Nana Visor, rear-view mirror

*360,000 p.g.i, Bexural modulus,

**340,000 p.s.i. flexural modulus.

MA: nat availabla




Experience is the best teacher. You
might settle for any CB first time around.
Understandably. A lot of people think
they're all pretty much alike. But you'll
soon discover that, like everything else,
there are exceptions.

Ask the pros. America’s long distance
truckers. These guys talk CB day in and
day out. And they demand the best.
That's why truckers refer to the Cobra
29 as "The Diesel Mobile'

Listen to Cobra. You'll hear a big
difference. Because the Cobra 29 gives
you features which assure crystal clear
reception. Like switchable noise limiting
and blanking, to cut out practically all
pulse and ignition interference. Add
squelch control and RF gain and you've
got exceptional —adjustable —receiver
clarity. Even in the heaviest CB traffic.
You also get Delta Tuning which makes
up for the other guy, because even off-
frequency transmitters are pulled in
Perfectly

Talk to Cobra. And you know you're
punching through. One glance at the

29's over-sized illuminated meter tells
you just how much power you're punch-
ing out and pulling in. For voice modula-
tion the DynaMike delivers at 100%.
Same way with power: The 29 transmits
at maximum power levels

Sooner or later you'll get a Cobra.
And you'll get engineering and crafts-
manship second to none. Performance
that will make your first CB seem
obsolete. Reliability and durability that
have set standards for the industry
Above all, you'll get power. The power
to punch through loud and clear like
nothing else. Because when it comes to
CB radio, nothing punches through loud
and clear like a Cobra.

G:)I:é-a

Punches through loud and clear.

Cobra Communications Products

DYNASCAN CORPORATION

6460 W Cortland St, Chicago, lllinos 60635

IF YOUR FIRST CB ISN'T A COBRA
YOUR SECOND ONE WILL BE.

COBRA 29 g

2] w8



CAR CLINIC

{Cantinued from page 50)

idlers, if movement iz more than
1% inch, then the idler arm should
be replaced.

Application of the exact amount
of pressure is the only exact way
of testing Chevy idler arms. Pulling
and pushing on the part by hand is
not accurate,

Furyous choking
Can you tell me why my 1975 Ply-
mouth Fury with 318-cu.-in. enjine
and eiutomatic transmission is 80
hard to restart for a few howrs after
I drive it a short distance? The
tronuble happens only in ehilly weath-
er. After muel eoaxing and hassle
the engine finally does stavt, but as
if angry al being disturbed it belehes
black smoke from the exhawst.—Ken
Twrner, Lancaster, Pa.

You apparently haven't heard that
a new two-stage choke switch has
been issued by Chrysler to relieve
this over-rich fuel condition brought
about by the choke plate stayving
closed too long during colder weather,
The new choke switch (part No.
37567501, which vour dealer should
put on for vou free-of-charge, allows
quicker choke plate response. Get it.

Lowering his cholesterol

One time it staris—another time
there's no response at all. I'm speak-
ing of my "75 Thunderbird. As luck
would have it, whenever T take the
car to wmy dealer to ghow him, the
engine responds instantaneonsly and
P left aweith egy on my fuce. Can
pow offer some  adeice?—Howard
Sobol, San Franciseo, Calif,

Sure can, Howard, Failure of the
T-Bird to start on occasion (and
#also the Lincoln and Mark IV can
usually be traced to a loose ground
wire connection at the starter relay.
You will find three connections on
the relay. The ground wire is the
one nof next to one of the others.
It's off by itself, but no matter.
Tighten up on the attaching nuts.
The book calls for torque of 18 to
30 inch-pounds. If you are doing it
vourself and don't have a torque
wrench, make 'em snug,

SERVICE TIPS

B An advisory from Chevrolat warns
that some owners are inverting the air
cleaner lids in their cars, believing that
engine performance and gas mileage will
be improved, Instead, they ara finding it
leads to loss of power, poor cold-weather
performance, excessive noise and altered

emissions levels. Taka it from Chevy and
me: It won't work.

B The battery support trays in some
Chrysler-built Aspens and Volares have
developed minor cracking along welds
and around drain holes. The company
suggests that if yours falls into this
category you take the car to the dealer
and have repairs made according 1o
service bulletin 23-31-786. The shop will
weld and refinish all cracked areas and
add a new support strut.

B It the vinyl roof on your Ford-built
car has faded or discolored, because you
failed to clean it at regular intervals and
you now regret your neglect, take heari.
In many cases, the luster of the roof
can be restored by cleaning it with a
multipurpose cleaner Ford and Mercury
dealers sell under part No. BBA-19523-A.
If the cleanar falls to do the trick, a
dealer can restore the roof to like-new
condition by using & vinyl repair system
Ford has issued. Instructions 1o your
dealer are contained in service bulletin
112, article 1485 MNeglect costs money,
This job isn't a freebee, * ko

GOT A PROBLEM WITH YOUR CAR?
Just ask Morl abowt i Send your guesiion
la the Car Climie, Popular Mechanics, 224
Wagt 57'h B, New York, NY. 10019, While
fatters cornol be answerpd individually,
problems thal are o! general interest will
an pulhizhed n he column

MHaw Teal Works Wenders With Wirel

WIREFORMER

IT BENDS! IT CUTS! IT STRAIGHTENS!

WIREFORMER Is a simple, precision made, I
vise-held tool of innumerable uses. Make I
your own peg board hooks, clamps, han-
dles, braces, brackets, etc.—any shape I
you want. Forms an eye of 3-16" inside
diameter (just right for any nail, screw, ar

balt up to that size), Even uses coat hanger
wire. No pliers needed. WIREFORMER
works with the pressure of one finger. I
Straightens wire if you make a mistake.
Cuts wire where you want it, Forms any I
angle, arc or circle, Bends right and left,

Tool is case hardened, plated with plastic l
handle. Fits in pocket, Complete instruc-
tions, lllustrated brochure showing many
things to make.

SOLD ONLY BY MAIL, MONEY BACK GUAR- I

ANTEE. Seven dollar bills will get you one,
or send check or money order for just $6.88

We pay postage aned handling charges.

VINKEMULDER TOOL CO., Dept. PM 126
Grand Rapids, MI 48506

2213 Extelle Dr., 8.E,

o e == ----J
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( WHEN YOU BUILD L

AN M&S CLOCK...

Is the DIFFERENCE!
A

NEW 32-PAGE COLOR
CATALOG shows 19
authentic antique
replica floor, wall &
mantel clocks plus the
fine woods & imported
movements needed

to build them. SEND %1
for catalog & 1 of the
following plans to
build: Grandfather (]
Grandmother [
Schoaol O ar Steeple [
clock. SEND $3.50 for
catalog & all 4 plans,
CATALOG ALONE 50¢
Write today!

MASON & SULLIVAN
COMPANY

Dept. PM 126

[\Oslewille, Ma. 02655

Wite 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 al retail auto sloras,
Write for catalog 67A. Jobber and
dealer inquiries are also invited,

Chicago 60647
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Bolt on a set of E-T MAGS. They'll do
more to help you escape from the
commonplace than anything else on
your car. Check E-T's new radial wire
shown above — or a dozen others from
the largest selection of wheel styles in
America. You'll find one that says You.
E-T MAGS, with Uni-Lug’, the patented
setup that lets you move your wheels
from your now car to your new car.

y | |
ET MAGS
BE s ronisigeneg v

.E-T divrgion m- Benicia Califorma $4510

o M

0

$10 cash rebate on a set of any four
E-T mag wheels, or $2.50 cash rebate on
any single E-T mag wheel

NAME
ADDRESS
T

STATE
Pl

CT=y
s ‘ |Circle number of wheels purchased
1 e S B |

HOW TO SEND FOR YOUR EEEHE!;
1. Purchase your E-T Mags from |
any E-T dealer. =
2. Mail the following to
E-T Industries, P.0O. Box 17033
Cleveland, Ohio 24117

)t il

i
ipt (proof of purchase)

out registration card
for each wheel purchased
{which comes in every E-T carton)
3. Offer begins 11/15/76 and expires
midneght 12,31 /76, All envelopes
must be po
I chech Allow 4 o 8
prohibited or otherw
par family
ght o werily deales
ol sufficient siock
O CcOWer rebates,



SCIENCE WORLDWIDE

New portrait of big comet

The five-picture composite of Com-
et West (below) was made from
photos taken recently at the Joint
Observatory of Cometary Research
in New Mexico. From extensive
observations of the comet, scien-
tists have produced the first de-
tailed ultraviolet apectra of a comet,
enabling them to identify chemical
components as well as internal pro-
cesses, A major component identi-
fied for the first time is carbon
monoxide, Comet West measures

gome 50 million miles from ita head
to the end of its gaseous tail.

The Joint Observatory was es-
tablished by the New Mexico In-
stitute of Mining and Technology,
Socorro, N.M,, and Goddard Space
Flight Center, Greenbelt, Md.

A tasty way to convert whey
Cheesemakers have a problem: For
every pound of cheese produced,
there are about 10 pounds of whey,
the part of the milk that's essen-
tially water. Though the whey can
be made into protein concentrates,
this takes a lot of energy. Simply
disposing of the whey creates a
pollution problem.

Now scientists at Oregon State
University have come up with a
tasty alternative. They add wveast
cultures to the whey, causing the
milky fluid to ferment. The result:
a wine that experienced tasters
compare favorably with apple wine
and even Pinot Chardonnay,

No energy is required and all the
whey is utilized. The researchers
88y the method can bhe used hy
small cheese plants because no elab-
orate or expensive equipment is
needed.

But will crooks don earmufis?

No two human ears—even your
own—are exactly alike. That's the
contention of Alfred V. Iannarelli,

who has photographed and class-
ified more than 35,000 pairs of ears
gince 1949 A staff member of the
University of California at Hay-
ward, he has discovered key iden-
tification points on the external
ear (as he indicates in photo) that
do not change throughout one's life,

“Earology,” as the system is
called, was developed to supplement
identification by fingerprints. Mr.
Isnnarelli says he has used his
gystem to identify individuals for
the FEI and CIA.

New crystal grown in lab

A new crystalline substance—mnot
found in nature and never before
produced in the laboratory—has
been synthezized by scientists at
Bell Laboratories, Murray Hill,
N.J. In their announcement, the
researchers said the achievement
pointed to tailor-making materials
with specific electronie, optical and
mechanical properties.

Called a monolayer crystal, the
new material was assembled by
adding atomic lavers of arsenie,
aluminum and gallium to a base
of gallium arsenide, a semicon-
ductor. The sequence was repeated
hundreds of times to produce a
crystal resembling a thin, highly
polished mirror. The material has
the same average composition as
crystals used in fabricating light-
emitting diodes (LEDS).

Blood color triggers monitor

An oximeter normally is used in
intensive care units to monitor pa-
tients after surgery. Now scientista
at the School of Aerocspace Medi-
cine, Brooks Air Force Base, Tex.,
are using the device as a safepuard
for volunteers subjected to high G
forces on the human centrifuge or
abnormal thermal stresses in envi-
ronmental chambers.

The oximeter iz placed on the
gubject's ear. [t consists of a light
source on one side of the ear lobe
and a photosensitive receiver on the
other. As the amount of oxvgen
saturation in the blood decreases,
the color of the blood changes, with
different wave-lengths correspond-
ing to different degrees of oxyvgen
content., When the saturation level
goes below safe minimums, an
alarm is triggered in a monitoring
station. Future applications may
include inflight monitoring of pilots
making sustained high-G maneu-
vers, L

By
JOHNF 7
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6 good reasons () why

your new microwave oven

Special tempera- \
ture-sensor shuts -
the oven off when i- '
the meat's just right. : I 2
Insert it in the food like a T
meat thermometer, It's
completely automatic. " '
When the roast is good

and juicy, this Kenmore \
Microwave Oven shuts a
itself off—automatically, i |

Range of settings W’
2 —from simmer to 3’

top speed.

Casseroles and stews that
need slower cooking get it. Shesat :
This oven also has a spe- seits
cial setting for sautéing. M ETaRIIE
tmw} setting, A {[L‘i:'l::t}ﬂl, mu"‘;. F:'::t : it
setting, And, of course, Nt L
"high” for top microwave i i a4t
speed — like hamburgers E‘E HH H $itid
in 4% minutes. s tH
S
il
r 43 8 e *

—important, because %E‘SE%‘ : ¥
ma rl.'!r" microwave recipes st-:i:-":“*;n" .
must be timed within 5 R et e Hh 1f
seconds, With this Hinn ¥ :
Kenmaore, that's no prob- L
lem. Just set the dial. It tHnpaiIiinaag :
couldn't be easier Lo read., i

At last! A micro- [

wave big enough |, ek 2

for big roasts, o
As long as your meat : :
doesn't exceed 7% inches
in height or 16 inches in :r"-” _ : 5
depth — it will fit in, That % 1RO 4 W
much meat can feed as CEN S A g
many as 10 people. - L

Kenmore. Solid as

should be a Kenmore,

available thraugh the cat lag

This Kenmore
comes with free
cookbook:
197 pages long with more
than 425 recipes —and it's
lavishly illustrated in
full color,

Easy to clean
because the
interior is finished
in acrylic,
Just wipe this Kenmore
clean with a damp cloth
Spills can't "bake" on

The Super Reason:

Kenmore offers

you Sears service,
Just call the Sears store
nearest you, The Sears
service r'l'|rl'{'.-l'llti11i'I.'t'
will be there firsf —and
vou can be sure he'll
show up, Don't forget
Sears dependability and
L]II.'l|Il'$. And ask about
our convenient credit
lJ|:lnh. too. The Kenmore
Microwave Oven —only at
Sears, Roebuck and Co,

Friday, Nov. 26, ABC-TV, Sear presents
A An All-Siar Salute fo John Wayne e

Sears
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A Talk with thl..

Budweiser

wdon't pour it down
the side?

Bu@we:ts er.

o OF BEEN .‘
ﬁ-mut R e - s
m'n.ﬂrmﬂ
THE LARGEST 1[[[[‘”5 BEER IN THE WORLD
oA esser -

GENUINE
ANINNITD




OUR TOUGH
CHEVY PICKUP
IS ATRUCK
WITHIN ATRUC

A Chewy pickup is tough in
the right places. With two
steel walls in the
Fleetside tailgate,
body sides, doors, (=8
front fenders and —"
hood. Plus extensive
rust protection
throughout.

Cargo box has a full inner wall of
steel extending all the way up the
body side on Fleetside pickups. It

protects the outer wall from dents.

Front fenders have an embossed
inner wall of steel under the
exterior sheet metal. Plus a self-
washing inner fender skirt to help
protect engine compartment from
salt spray and flying stones.

Hood is fabricated from two
pieces of steel welded together
for rigidity. You also get two
walls of steel in the doors,
upper cab panel, wind-
shield pillars and

front vowl.

For protection against rust,
inner surfaces of both inner and
outer front fenders are sprayved
with a zinc-rich primer before
assembly and final priming. And
pickup box steel floor, sidewalls,
front panel and tailgate are
totally immersed in an electri-
cally charged primer, drawing
paint into seams and crevices
for corrosion protection.

..........

85.1%
88.1%
B0.3%
95.3%
96.0%
96.9%
99.7%
OVER
99.9%
OVER
99.9%
OVER
99.9%
Chewy has an impressive record
for building trucks that last. The
chart above shows the percent-

age still in use in each of the 10
most recent model years
recorded. 96% of all Ch

trucks registered during those
model years were still in use on
July 1, 1975 as reported by R. L.
Polk & Co.

it

BUILT TO STAY TOUGH




n the western edge of the Mo-
o jave Desert, north of Los Ange-
les, the land is rising like bread
dough on a warm radiator. Since
1960 a huge kidneyv-shaped srea of
10,000 square miles has uplifted
more than a foot in many places.

Scientists of the U.8., Geological
Survey are watching the region like
hawks.

Radio stations in Southern Cali-
fornia have even put Bugs Bunnv to
work warning people what to do
when a quake hits, The uplift strad-
dles a sector of the San Andreas
Fault that has remained “locked”
since the great quake of 1857. Hence,
gay the experts, strain may be build-
ing up in the area.

According to Dr. Robert Hamilton,

Can man
beat nature’s most
devastating event?
Scientists say
quake predictions are
arealistic goal.

by Richard F. Dempewolff

and
Mike McClintock

HOME AND SHOP EDITOR

REGEMBER 1878

When buili-up siresses in the San Andreas
Fault (arrow) are released, huge manmade
structures are shaken to destruction,




chief of the USGS Office of Earthquake Studies, ground
swelling preceded a 1971 San Fernando temblor (earth-
quake tremor) as well as one that shook Niigata, Japan,
in 1964.

Geophysicist Dr. Barry Raleigh, at USGS field head-
gquarters in Menlo Park, Calif., adds the historic case
of a village on the Japan Sea, where people woke one
marning to find that their bay apparently had “gone to
gea” overnight, Suspecting the ocean had receded due
to an imminent tidal wave from a distant storm or
voleanic eruption, evervone made for the hills. Nine
hours later a devastating earthquake destroved their
town. The bottom of the bay, which actually had up-
lifted several meters in 12 hours, subsided again, and
the sea rushed back, sweeping everything before it
including the villagers who had returned to see what
the quake had done to their homes. The notable faet,
duly documented, is that a massive uplift preceded the
quake,

However, existing records don't prove that every
earthquake is preceded by uplift. But this phenomenon,
along with other activity now known to precede some
quakes, soon mayv tell peophysicists where, when, and
how destructively the next big shake-up will oceur,

Prediction progress

Already, scientists in the United States and elsewhere
have predicted with fair aceu a number of local
temblors. In November 1974, gpeophysicists at Menlo
Park had the data to predict a magnitude-5 earthquake
near the month's end epicentered at the town of Hol-
lister, On the 28th, a slightly lesser quake struck just
gouth of Hollister, Since the forecast was a test, no
public warning was issued,

At Blue Mountain Lake in New York's Adirondacks,
in 1973, evidence of a potential quake turned up in
velocity patterns of seismic waves propagating through
the crust. Other instruments confirmed that something
was happening in the bedrock. Dr. Yash Aggarwal, a
Lamont-Doherty Geological Ohs ry scientist, cal-
culated that an earthquake of magnitude or greater
would hit within four days. A couple of nights later, at
dinner, Aggarwal thought he felt a shudder, checked
his seismographs and discovered that a 2.6 quake had
quivered through the scenic mountain area he'd speci-
fied.

And recently, the National Research Council's Panel
on Earthqu Prediction ventured an opinion that “a
scientific prediction will probably be made within the
next five vears for an earthguake of magnitude 5 or
greater in California.”

Life-saving predictions

In China, where 10,000 quake-teams monitor that geo-
logically restless country's quake precursors, more than
10 successful predictions have been made and warnings
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Looking like a fractured egg,
the earth, scientists say, has an
ouler crust cracked inte about
a dozen plates that are adrift
on the hot mantle beneath
them. As the plates push and
grind agains! each other,
garganiluan forces build up
aleng the cracks. An earthguake
occurs when these stresses
are released.




Laser ranging devices (right) are part of
the new arsenal of earthquake-pradiction

equipment. They can detect minute
changes in land formations. Scientists can
“read” quakes on seismometer printouts.

issued. The accurate forecast of a
big one recently saved thousands of
lives. It began in 1970, when instru-
ments provided a number of clues
that crustal changes were occurring
around Haicheng on the Liaotung
Peninsula in southern Manchuria.

During the next four years, re-
ports of anomalies increaszed and a
4.8 foreshock hit the region. By
February 1975, the scientists were
sure; a crash warning was issued
predicting a major quake within two
days. An hour later, tens of thou-
sands of people were moving from
their homes, carrying the old and
sick to places of safety outdoors. In
gome villages, officials showed out-
door movies to coax out those reluc-
tant to leave. Less than six hours
after the alert, a 7.3-magnitude
earth-shaker brought down virtually
every building in Haicheng, but
casualties were light.

With such success, what happened
at Tientsin, Tangshan and Peking
last July? Reuters news service esti-
mated that up to B00,000 people
perished in that immense 8.2 quake
—which would make it the second
worst in recorded history. (An 8.5
shake-up in Shensi, China, took
830,000 lives in 1566). Actually,
China's earthquake team had fore-
cast last July's quake. Ominous mag-
netic changes had been noted, along
with other precursors., Last year,
radio stations began to warn the
teeming populace of affected cities
to prepare for a great earthquake.
Whether or not a last-minute alert
went out is not known.

Earth like a cracked egg

Only for the past decade have
geophysicists known enough about
the staggering forces that cause
earthquakes to do much about them.
The opportunity for predicting them
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began with the astonishing discovery
that the earth’'s surface is not one
continuous sheath like the glaze on
a candied apple. Our continents and
ocean basins are adrift on the hot
plastic mantle underlying them.
According to this new view, called
“plate tectonics,” the earth’s 30-to-
60-mile-thick global crust is fraec-
tured, like the cracked shell of an
erg. As researchers probe deeper
into the ocean-bottom trenches and
continental land masses that cut
into the crust, they begin to see a
world in which those vast sections
of thick erust are in conatant, thrust-
ing, dynamic motion.

Evidence in the deep-drill cores
brought up by scientific teams
indicates that for more than 4 mil-
lion years, those gigantic plates have
been jostling and grinding their
rock-faced edges against each other
—sgeparating to create oceans,
squeezing shut with erumbling pres-
sure, overriding each other like ice
floes on a polar sea—driven slowly
but inexorably by gargantuan forces
deep in the earth’s molten interior.

Unraveling nature’s secrets

This exciting concept provides ele-
gant answers for many geological
mysteries that have plagued scien-
tists for centuries. It explains the
jumbled formation of our jagged
coastal sierras; what sea-bottom fos-
sils are doing in rocks on Everest's
peak; why volcanic archipelagos
stream across the ocean floors in
continuous chains; how the fossilized
remains of an African reptile turned
up in sedimentary rock layers of
Antarctica. It also explains the
strange, cloven structure of sub-
marine mountain ranges and pro-
vides the long-sought primeval
mechanics of wvoleanoes and earth-
(quakes. The plate concept holds that:

B The earth’s crust is made up of
about a dozen major plates, with
many fractures and subdivisions,
B The present land masses, embed-
ded in crustal basement rock, once
formed a single continent that began
aplitting up about 200 million years
ago. For years, school kids have
noticed that many continental shore-
lines “match™ but scientists have been
hard-put to explain this “coinei-
dence.” The plate theory does it
neatly. It proposes that molten mate-
rial from the earth's hot mantle
forced its way through rifts in the
sea floors, hardening against each
side and forcing them apart at a
rate of one-half to three inches a
year. Plates thus formed moved off,
carrying continental land masses
with them like flotsam frozen in
vast ice sheets, eventually rafting
them to their present locations,

Something has to give

B As volume is added to the erust
by molten rock welling up through
those mid-ocean ridges, something
has to give—and does. Plates are
squeezed by immense forces, with
spectacular results. Over the eons,
edges crumble into gigantic blocks.
They fold and rumple like rug edges
shoved together. The lighter sedi-
mentary and granitic rock of the
continental plate may grind over the
top of the ocean-bottom plate of
heavier basalt, bulldozing sediments
and rock debris, piling it in a mas-
sive jumble of coastal mountain
ranges,

The overridden plate presses down-
ward, forming deep trenches like the
Marianas and Puerto Rico deeps, as
it iz thrust down into the hot mantle
where it returns to a molten state,
completing the eyele. In the grind-
ing process, pockets of white-hot
lava may be trapped, eventually



pluming through fissures to the sur-
face and erupting in volcances.

B Ags a plate inches along over such
a volecanic fissure, the plume of
magma punches hole after hole
through the crust in a sort of belt-
line production of volcanic islands
such as those in the Hawaiian chain.
B Deep earthquakes that shake the
entire planet, pinpointed by seismo-
graphs at depths down to 400 miles
in the ocean trench regions, are
thought to be the rumblings of that
thrusting, elephantine digestive sys-
stem of overriding plates. Catastro-
phic surface quakes, like those along
California’s San Andreas Fault and
the Altyn Tayh Fault in China, are
the result of plate edges shearing
and grinding as they slip after years
of remaining “locked.”

Signs quake-watchers look for
Now, with a whole new body of
knowledge pouring in from the field,
geophysicists are finding ways to
measure and evaluate the events that
precede earthquakes. In more than
25 cases, Menlo Park instruments
have picked up precursory anomalies
of quakes that cccurred. In 10 other
cases, however, the quake didn't en-
sue. Dr, Raleigh indicates that's not
good enough. For prediction to work,
he points out, forecasts must meet
all criteria, including :
B Accurate location of the epicenter.
B Calling intensity within a few

Fenced-in property lines get lost in the
shuffle when an earthquake rumbles by.
Where fault lines run through populated
areas, sudden quakes can be catastrophic.

tenths on the 1-to-10 Richter scale.
B Naming the day and approximate
time the quake will hit.

B Providing a long-range prediction
to allow for preparation, as well as
a flash warning within a few days
of the expected event.

To achieve such accuracy, a bat-
tery of techniques—some new, some
old—is being brought to bear.

In repeated observations, it has
become apparent that swelling of
land prior to many quakes involves
the appearance of myriad “micro-
eracks” in the rock—a phenomenon
called “dilatancy™ caused by stresses.

New tipoffs to coming quakes

The Russians discovered that speed
of seismic waves in bedrock often
slows long before a quake, increasing

again just before it occurs. Today,
along the San Andreas Fault, dozens
of seismometers monitor seismic
velocities in the ground by measur-
ing waves from quarry blasts.
“According to the Russians”™ says
Raleigh, “the time scale in which
the decrease and rise occur is pro-
portional to the quake that hits.”

At Stanford University, geophysi-
cist Dr. Amos Nur discovered that
during dilatancy, ground water fills
the microcracks, probably causing
the decrease in seismic velocity, as
well as other curious phenomena,
including changes in the level of
well water. “Groundwater,” explains
the Office of Earthquake Studies’
Dr. Joseph Ziony, “‘seeps into cracks
of rock under stress and you get a
drop in well levels, As voids are
filled, the level comes back." In the
stresses just preceding a quake,
cracks close, sending water up dra-
matically,

The Chinese, for instance, observed
that just prior to a gquake ordinary
wells sometimes went *artesian,”
flowing out over the surface.

In China, where Dr. Raleigh and
other geophysicists saw thousands of
volunteers and scientists at work in
1974, and again last summer, inter-
esting approaches are afoot. “Ama-
teurs monitor wells, plus pairs of
electrodes that they poke in the
ground 100 feet apart to measure

(Please turn o page 131)

BIGGEST QUAKES IN RECENT YEARS

QUAKES CAUSING THE MOST CASUALTIES

Place Year Richter No.

1. Anchorage, Alaska 19484 8.5

2. Philippine Sea 1968 80

A, Mow Guinasa 1671 8.0

4. Morth Atlantic 1975 8.0

5, ON Kermadee |, N2, 1976 8.0

B, MNear Tientsin, 1878 8.2
China

Casuallies Place
™M 1. Chinll, China

None Z. Bhensi, China

Mong 3. Tokyo, Japan

Mons 4, Calcyulta, |ndia

None 5. Kansu, China
600,000-800, 000 6. Yokohama, Japan
[(Reulers ast ] 7. Mear Tienisin, China

Year Casualties

1200
1566
1703
17ar
1820
1923
1878

100,000
830.000
200,000
300,000
180,000
143,000
600, 000-800,000 (Reuters est.)

PM art: Peter Trojan
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Fitting a new plane like the F-14 Tomcat into carrier
operations is an exhausting process. But the work pays off.
In a NATO exercise, the Tomcat clearly ruled the sky.

- = = === - — = ____—

t's easy to describe the John F.

Kennedy in terms of numbers,
The 83,000-ton carrier is 1051 feet
long, has a 4.53-acre flight deck,
four catapults and normally carries
05 planes. But a more meaningful
description is encapsulated in one
word : Power,

When the ship is under way, vou
genze the enormous power of en-
ginea that can push this floating air-
field, this seagoing ecity of 5000, at
speeds of better than 30 knots,

Stand on a catwalk aft, with vour
eves almost at flight-deck level, and
vou're assaulted by the force of a
40,000-pound F-14 slamming to the
deck with an 80-ton impact, its
wheels kicking up grit and puffs of
smoke as the arrestment cable hauls
it to a stop.

Or kneel with a launching officer
between the two forward catapults.
At the officer's two-finger signal,
the pilot runs up the twin engines
of an F-14. Then the officer’s hand
anaps down. Engines roar. The
steam-driven ecatapult whooshes.
From a standing start, the plane is
ghot to 160 mph in 2.5 seconds. You
turn to watch the aireraft elimb,

and you're hit by waves of heat.

I was aboard the Kennedy recent-
ly to observe flight training. I was
especially interested in the F-14
Tomeat, the replacement for the F-4
Phantom, a fighter dating back to
the mid-'50s. Two sguadrons of
Tomcats—the planes of the VF-14
“Tophatters” and the VF-32
“Swordsmen”—were initially flown
aboard the Kennedy in March 1975,
following land-based training.

In NATO exercises in the Medi-
terranean later in '7T5, the “enemy”
launched 91 flights against the Ken-
nedy, but not one was able to pene-
trate the carrier's air defenses.

Hawkeyes and Tomcats teamed

Navy brass credited much of this
achievement to the teaming up of
the E-2C Hawkeye—an early-warn-
ing and command aireraft loaded
with electronice—and the F-14, The
NATO exercises marked the firat
time that Hawkeves and F-14s—
both produced by Grumman, a build-
er of many Navy planes—were
operated from the same ship.

Just how well the combination
works—and how well the F-14 per-

forms—was recounted for me in the
Swordsmen’s briefing room by Lt
Jim Aldrich, a pilot, and Lt. C.W.
Hoffman, a Naval Flight Officer
(NFO). Jim Aldrich was on patrol
when a target was picked up and
vectored—it was coming in low,
barely 50 feet off the water. Aldrich
dropped down and headed for the
adversary. He intercepted the plane,
a Mirage, “shooting’ it with an on-
board camera for a “kill.”

The French plane made a tight
turn and poured on the power in a
steep climb—only to find, seconds
later, the F-14 threatening to fly
up his tailpipe. That was enough for
the French pilot, who headed for
home.

“With thiz plane yvou ean make
magic moves,” said Aldrich, grin-
ning. “That's what so intriguing
about it. You're flying a different
plane at different altitudes and
speeds.”

The Tomeat's variable-geometry
wing is controlled by a computer
that positions it for top perform-
ance at a given speed and altitude—
a big plus in dogfighting. The plane
has a top speed of over Mach 2 and
a ceiling of almost 70,000 feet.

“The F-14 is unlike any plane
ever built,” observed Hoffman. “It
has an exceptional airframe coupled
with a unique weapons system."

The Hughes AWG-9 weapons ays-
tem wuses radar and an infrared

(Please lurn o page 132)

An A-8 Intruder, an all-weather
attack plane (balow), is shot from
steam-driven forward "cal'” In 2.5
seconds, the plane hits 160 mph.
Any doubt about who's Air Boss on
the John F. Kennedy is eliminated
by the stenciling on Cmdr. John
(Dutch) Schultz's sweatshirt (far [§
right). Author (right, with camera)
is briefed on safety. On flight
deck, protective gear is a must,

Navy pholos: PH2 C.W. Robaris
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Behold
the pickup
truck!

There’'s a whole lot of hauling going
on—pickup trucks are the hot setup
these days. Here's a look at some of the
custom rigs and a rundown of the
showroom stock pickups on the market.

by Wallace Alfred Wyss

lot of new pickups are going out

the door at 10 grand. How can a
pickup truck that only lists for 34500
go for $10,000? Simple. A pickup in
its raw, unoptioned form is really
not very useful for much hesides
street driving and moving light loads.
As soon as you want to apply it to a
special purpose—to haul a boat or
trailer, or to go off-road—you've got
to have special accessories that’ll
allow vou to do the job right.

The West Coast is where most U.S.
automotive trends—from customiz-
ing to drag racing—got their start.
A host of specialists have predictably
popped up to service the latest trend
—the booming pickup truck market.

Some are dealers like Fairway
Ford in Placentia, Orange County,
Calif., where the owner, Dick Land-
field, races pickups himself and
knows what's needed. Others are in-
dependent hop-up artists like Vic
Hickey of Ventura, Calif., who once
designed off-road vehicles for Gen-
eral Motors and now builds the tough-
est Chevy trucks in off-roading.

To find out what options are popu-
lar, we roamed Los Angeles and
Orange County to see what a fully
loaded truck costs. We found that

Rich-locking pickups are fairly rich

in price. Dodge rig at left, for
example, goes for $9000. The custom,
four-wheel drive Chevrolet Silverado
lists for a little over $8000, but set

up as shown at left, with add-on parts
and labor, stickers at $13,500! Tha
Ford F-250 Custom Styleside pickup
shown at right and on the cover is a
$5000 truck stripped, but can be yours
with 4WD and lots of flash for $9000,

$1000 for just wheels and tires isn't
a surprising fizure, and that the hot-
rod trend of pearlescent paint and
pinstriping didn't die with 32 Fords;
it's just resurfaced with pickup
trucks, the "T0s" “hot rods.”

Four-wheel drive

Beyond a doubt the biggest dollar
option is four-wheel drive. No option
is more useful once you get off paved
road. But you pay for it in uncom-
fortableness on paved road, even
when you can switch out of it into
two-wheel drive. Ordering the four-
wheel-drive option puts your truck
higher into the air, making it harder
to et into and out of. Some pickups
have what's called “full-time four-

:-r 1=

wheel drive”—you are in the four-
wheel-drive mode all the time. The
older and more common system re-
quires vou to switch the front hubs
into the four-wheel-drive mode be-
fore the front wheels start pulling.
One should think hard before
spending $1000 plus on four-wheel
drive for your pickup. Do you really
need it? Or is it only the last quarter
mile to your cottage that's unpaved?
A set of knobby tires on your two-
wheel-drive pickup might get you
across the same terrain a lot cheaper,
Four-wheel drive is ordered by
most off-roaders, and it usually
raises the whole rig off the road high
enough to make skid plates unneces-
sary. But—to be on the safe side if
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the terrain you travel has sharp-
edged boulders—skid plates are a
wise investment. A complete set on a
4WD truck covers the front oil
pump, transfer case and differential.
You can order them in bolt-on form
for most rigs, making welding un-
necessary. You want them unboltable
for easy access to the mechanicals,
A 6000-pound truck can be made
to handle—after a fashion—and Hell-
wig, an old name in suspension add-
ons, makes heavy-duty coil and leaf
springs and sway bars for trucks.
The sway bars should be called “anti-
away"” bars, for their effect is to
minimize body lean during corner-

Old pickup trucks like this "50 Chewy
are also getting the custom treatment.

ing. Most Detroit handling kits for
cars use front and rear sway bars,
so these are merely upscaled units,

There are several schools of
thought on shocks. One is: If one is
good, two are better. Therefore, dual
shock mounts (about $30) are sold
for many trucks. With two shocks
per wheel, adherents of this school
feel, vou're in better shape coming
off the big “yumps."

A second school believes in air
baga—air-filled rubber bladders that
tuck inside the coil springs or be-
tween the rear leaves and support-
ing frame. Both these and the air
shocks require periodic refilling un-
less you've augmented the latter with
an on-board compressor,

Beefed-up shocks

Dick Landfield went to Bilstein,
the German firm that builds the
standard-equipment shocks for Mer-
cedes, and had it design a shock for
Ford Broneos and half-ton Ford
pickups. The Bilsteins are filled with
nitrogen gas and, even after repeated
use, the gas won't lose its damping
effect like the oil in a hydraulic shock
does when it gets hot. Although Bil-
steins cost roughly $62 a pair, they
can carry a truck through a whole
season of rough off-roading where
an ordinary shock would require re-
placement every few weeks (or in
races, eVery race).

Tires and wheels are also a subject
of endless debate. Almost nobody
who orders a truck keeps the stock
wheel rims on it, because they simply
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aren't wide enough to carry most of
the wide rubber needed for off-road
or heavy-duty conditions,

You have to weigh vour tire choice
carefully against the conditions
yvou're going to use them for. What's
more important to vou? Traction?
Flotation? Highway noise? Many
neophyte truck owners buy the big-
gest stagper-block knobbies they can
only to find themselves using their
truck almost exclusively in street
driving—where the knobbies turn
out to be rough-riding, hard to con-
trol and lecking in traction. But
trying to run narrower street tires
with a filled-out tread pattern off the
roviel can get vou stueck in a hurry.

One of the troubles of driving in
rough terrain with the big knobbies
is that you get excessive feadback
from the steering—every bump you
encounter jerks the steering wheel
and threatens to snap your wrist, To
dampen this overreaction, Heco and
other firms make a steering stabil-
izer that works like a shock absorber,
dampening out vibration,

Few so-called “mag" wheels are
lightweight magnesium (where the
nickname came from), They're actu-
ally aluminum so they still reduce
unsprung weight slightly. But when
the tires weigh 20 pounds or more,
saving a few pounds per wheel over
steel wheels might not be worth the
extra price of aluminum spokes,

Buyers choose automatics

Stick shifts are rarely ordered on
pickups today. Automatics have
proven themselves, especially in
trailer towing—but they're not per-
fect.

B & M Auto Products, a California
company that first made its name
in building bulletproof drag-racing
transmissions, has found off-roaders
and truckers a big market. It has
developed a whole raft of modifica-
tions for the stock automatics used
in pickup trucks, which are prone to
alippage due to heat buildup when
used hard. B & M (9152 Independent
Ave., Chatsworth, Calif. 91311)
recommended a transmission oil
cooler as a first atep, but also sells
such things as a Shift Improver Kit
that replaces n transmission part
with their own, resulting in less slip-
page. Another bolt-on is a cast alloy
pan for the transmissgion that has
cooling fins cast into it,

B & M also sells a “Gravel Grah-
ber" torgque converter that borrows
a trick from its drag-racing experi-
ence where they found a higher in-
itial stall speed delivered more power
“off the line.” The same goes for off-
road truckers who want all the power
they can get to be applied as soon as
they Hoor it in Drive,

Engine modifications would great-
ly improve the performance of to-
day's smog-controlled V8s, but mosat
dealers won't touch an engine be-
cause of EPA restrictions.

Watch out for the law

Although emissions laws in most
states, especially in California, for-
bid modification of the carburetion
or exhaust system, that doesn't stop
many truck owners from installing
dual exhausts after accepting deliv-
ery to replace the factory single
exhaust, upping horsepower about &5
percent, Custom headers are more
likely to attract a citation because of
the noise, but they increase horse-
power at least another 5 percent,
and when you're towing a boat or
trailer, you need every horse you can
get.

A heavy-duty generator, heavy-
duty alternator and heavy-duty bat-
tery are also recommended purchases
when you buy your truck. Even if
yvou don't envision a use for them
now, who knows what bug you'll be
smitten with next—hauling a boat
or a six-pack camper? It could cost
a bundle later to reequip your engine
room to cope with new demands.

Somehow, pickups as pretty as the
ones on these pages don't stay that
way for long. Folks have a way of
trving to outdo Army tanks in them.
That's why popular bolt-ons include

Lightweight pickups |ike this Ford
Courier are getting the trick look, too.

various types of guards,

Running off-road means you some-
times encounter wayward stumpsa
that can puncture a grille and radia-
tor. A popular option to defend
against this danger is a front grille
guard, usually consisting of three
steel tubes about 2 inches in diame-
ter connected to two curved brackets
that swing upward from under the
bumper. These run about $60 in black
finish or chrome,

If your plana eall for even more
bashing through underbrush, several
firms sell a grille and light protector
bar that surrounds the headlamps
and wards off limbs that might amash
them.

Roll bars for pickups
And then there's the danger of
rollover . . . How can anything as
(Pleage furn fo page 146)



Over-the-counter pickups

I you're not quite ready to join Cali-

fornia’s custom stepside revolution,
hare’'s whal's avallable in the way of
ready-made 1977 pickups from Detroit
and Japan.

AMC Jeep J-10 and J-20
AMC's 1977 Jeep pickups boast 4WD,

a more powerful basic Six, and power
front disc brakes as standard squipment,

deap Honcho

The spunky Honcho package continues
in the J-10 series,

Jeep pickups come on two wheel-
bases—119 and 131 inches. The 131-
inch wheelbase is available in both Jeap
pickup series (J-10 and J-20). GVW rat-
ings are considerably higher in the J-20,
and the 260-c.i.d. V8 bacomes standard
J-20 equipment—as against the J-10's
258-c.i.d. standard Six.

All J-10s now have heavier front axle
tubes, and revised seats. Both the J-10
and J-20 use Dana's manual 4WD sys-
tem, with Quadra-Trac, automatic trans,
four-speed, and the 401 V8 available.

Chevy C and K-Series pickups
Chavrolet's 1877 pickups include eight
new 4WD models in tha Series K30 one-
tonners. That's in addition to bolder re-
styled front ends and a raft of new op:
tions and refinements in 2WD C and
4WD K-Series full-sized Chevy pickups.

Chavy Cheyenna

Chevrolet's K30s come in three wheel-
base lengths and carry both two and
four-door cabs (standard, crew and
bonus). The K30s use a 4500-pound
front-drive axle, while tha K20 3&-ton-
ners have 3800-pound front axles.

Standard power for mast 1877 Chevy
pickups comes from 250 and 292-c.i.d.
Sixes, with 305, 350, 400 and 454-c.i.d.
V8s optional. Power door locks, power
windows, inside hood release, styled
spoke wheels, "pulse” intermittent wip-
ers, and lots of bright paint and trim
treatments highlight Chevrolet's 1977 of-
ferings.

The 1977 El Camino takes on a face-

lift, and the Luv., which was revised in
mid-19786, stays pat.

Datsun 620 pickup

Mo major changes in Datsun's normal
and long-bed series—same Sspecs
throughout as for 1976. Howevar, five-
speed overdrive transmissions are now
available in all 1977 Datsun pickups.

Dodge D and W-Series pickups

The Warlock, a factory-supplied step-
side in the California vein, leads Dodge's
parade of 1877 pickups. The Warlock
uses Dodge's 318 VB and oozes goodies
above and beyond the skin: special paint
and striping, sideboards, chrome steps,
hero wheel, bucket seats and more.

Other Dodge pickup trim levels are
called Custom, Adventurer and Adven-

Dodge Warlock

turar SE. Whaalbase range from 115 to
165 inches and include a large array of
cabs and boxes.

Base D-100 engine remains the 225-
c.i.d. Slant Six, up 10 bhp from 1976,
You can also order V8s in 318, 360, 400
and 440 displacements. Thera's a four-
spaed overdrive manual trans, plus 4WC
in W-Series Power Wagons and an auto-
matic. Payload ratings go from 1390
pounds in the D-100 through 5445
pounds in the W-300.

Ford Ranchero, F-Series, Courier

The Ranchero gets all-new sheat metal
for 1977, including a bolder grille and
stacked rectangular headlamps. Avail-
able in GT, Squire and Ranchero 500
versions, Ford's 302 V8 becomes stan-
dard hera.

The F-Series Ford pickups get full-
time 4WD optionally (F-100-250), with
part-time 4WD becoming standard with
automatic transmissions. Base F-Series
engine is the 300-c.id. Six, and 351
and 400-ci.d, VBs replace the previous
360 and 390.

Crew four-door cabs and “super” cabs
with center-facing jump seals are avail-
able again this season. F-Series im-
provements include more extensive rust
protection via plastic fender liners and
galvanized body components, an op-
tional speed control avallable with V8s,
electric rear-window defroster, a new
spare-tire lock, six new exterior colors,
plus a widar choice of axle ratios for
economy and high altitude,

The 1977 Courier pickups will make
thair debut in January, They're reported
to be different from 1976 models, but

details aren't available a! press time.
The Courier, buill by Mazda, will likely
reflact Mazda's 1977 changes.

GMC C and K-Series pickups

Most details of GMC's 1977 pickups
parallel those of Chevrolet. GMC's C-
Series are 2WD, while 4WD's make up
the K-Series,

Base engines are the 250-c.i.d. Six in
the 1500s; 292 Six in 2500 and 3500,
There are optional V8s of 305, 350, 400
and 454 c.i.d. Available transmissions in-

GMC Slerra Classic

clude three and four-speed manuals plus
Turbo Hydra-Matic.

Accessories reflect Chevrolet's, as
does GMC's major front-end facelift. The
1977 GMC Sprint again shares nearly
evarything with Chevrolet's El Camino.

International Scout Terra

International continues with only one
pickup for 1977—the Scout Terra. This
half-tonner shares the Traveler's 118-
inch wheelbase, has a 2400-pound pay-
load rating, carries a 6-foot bed plus 11
cubic feet of storage space behind the
seat,

In addition to the standard 196-c.i.d.
Four, you can choosa betwesn 304 and
345 VBs, plus the six-cylinder Missan
diesel (892 bhp). Standard Terra equip-

international Scout Terrs

mant includes power disc brakes, man-
ual locking hubs, tinted glass, and Va-
#-split front seats. Among the Terra's
options are selective 4WD, cruise con-
trol and various trim packages.

Mazda B-1600 and Rotary pickups

Mazda, along with Ford's Courier,
promises some sweeping 1977 changes
but won't divuige them until formal in-
troduction early next year,

Tu1ynla pickups

oyota pickups for 1977 remain un-
changed in every respect but one. The
five-speed overdrive transmission Is now
available in Toyota's standard-bed 1877
pickups.—Mike Lamm
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ast June in Fairfax, Va., smoke
L from a smoldering fire caused
a Tamily of five to suffocate as they
glept in their expensive two-story
homa,

Commenting on the tragedy, Fair-
fax assistant fire chief William Bit-
tle gaid, It doesn't seem right spend-
ing #80,000 on a house, but not $50
!Illll .*-.'lr.l.'t_'n.‘-

The 850 Chief Bittle was referring
to would have bought the family an
automatic warning device that would
have sounded an alarm moments
after the fire started, awakening
them and giving them time for
[EETRH TN

In Freehold Township, N.Jl., not
long apo a4 15-year-old boy and his
rrandmother perigshed when fire
awept a two-story home during the

u night. The boy died in a leap from
a second-story window trying to
[} escape. The woman was asphyxiated

hy smoke,

|N ; = “There iz no doubt in my mind

ew home appliance oo

detection device in the home we could

= have possibly saved the lives of two

l at may save vour l e people,” Fire Marshal Frank Wilgus
S8V,

by Mort Schultz 300 fires an hour

The dramas in Fairfax and Free-
hold are duplicated every dayv of the
week., According to the National
Commission on Fire Prevention and
Control, statistically there is the
likelihood that nationally within the
next hour 300 fires will break out.
This figure translates into a mind-
bogeling 2,628,000 fires a vear.

The Commission reports that an-
nually in this country alone fire kills
12,000—more than 6000 of them in
home fires—injures 300,000 and de-
stroys $11 billion in property.

Every day one fire official or
another is reminding us that this

Smoke detectors warn of fire before heat
and flames build up, give vital extra
seconds to get safely out of housea, At
upper left is ceiling-mounted Honaywell.
Below, Gillette photoelectric model is
available in battery or plug-in version
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Two basic types of smoke detectors
are diagrammed in simplified form at
right. In photoelectric alarm, small
light beam, constantly on, shines
across a darkened chamber. If fire
occurs, smoke particles enter the
chamber, act as tiny reflectors and
divert part of the light to photocell
detector, Photocell senses the light
and sounds an alarm. In lonization
detector, ionized air molecules
gravitate toward oppositely charged
electrodes, setting up tiny current
flow. Entering smoke particles slow
the ion flow, producing a current
drop that triggers the alarm.

Many detectors come in choice
of battery or plug-in operation
such as GE model shown here
and Gillette unit on facing page.
Battery-powered type is handy
for celling mounting, as above,
where no power source may be
naar or you don't want power
cord to show, If you choose
plug-in type, be sure outlet
used is not switch-controlled

to avoid accidental shutoff of
power. Battery modals require
weak-battery warning indicator.

Early-warning smoke detectors offer inexpensive
protection, and are fast becoming a household
safeguard. Here's what you should know about them.

Installation is easy, as
typified by this Honeywell
mounting sequence. Basa
plate is first sorewed to
wall or celling (upper
left), then sensor unit

is attachad to the plate
(upper right). Cover is
snapped on (lower laft)
and job is dona. Alarms
are best located high en
wall or celling as smoke
rises. Good spots are
hallways and stairs with
| at least one unit par
floor level recommended.

HOW THE TWO BASIC TYPES
OF SMOKE DETECTORS WORK
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terrible toll in lives and suffering
could be substantially reduced if
homeowners planned for fire as care-
fully as most do, say, for vacation,

But most people don't, Fewer than
two million of the nation’s 70 million
residences are presently equipped
with fire-detection devices. This is
particularly tragic when you realize
that 9 out of 10 deaths from fire
oecur at home, but that an estimated
8 of every 10 of them could be saved
if homes were equipped with detec-
tion alarms.

Joe Erdmann and his wife and
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daughter today swear they owe their
lives to such a device. It was a vear
ago on Dec. 23, 1975, at about 2
a.m. when Erdmann was awakened
abruptly by a raucous blast from the
smoke detector outside the bedroom
area in his Neenah, Wis., home.

A wisp of smoke from a fire smol-
dering in the kitchen had set off the
alarm, giving Erdmann time to evac-
uate his family and extinguish the
flames. “Thanks to that smoke alarm
we were able to save our lives and
our home,” he saya.

The two basic types of home fire

Easy-to-handle all-
purpose extinguishers
like this BernzOmatic

are handy for home use,
especially in kitchen,
shop and garage. Keep in
mind, though, that small
types typically last

only eight to 10 seconds.

78 POPULAR MECHANICS

Know your fire extinguisher

Underwriters Laboratories puts fire extinguishers through sheer torture. Before
ona can obtain a UL listing, it is dropped on concrete, soaked in saltwater,
frozen to minus 40°F., heated to 120°, shaken violently, overpacked—then
expected to operate perfectly. After tests like these, what could possibly go
wrong with your extinguisher? The answer is: Mot much—provided you under-
stand and maintain it properly. Here are helpful hints on good care and handling:
® Remember that the average small home extinguisher lasts only 8 to 10
seconds. Don't expect it to fight fires beyond its—and your—capacity.

m Check mounting height. The top of your extinguisher should be no more than
five feet above the floor for easy reaching. Place it in plain view, near room
exits and away from fire-prone areas such as a kitchen stove or paint shelf.

8 If your extinguisher has a pressure gauge, tap the gauge periodically to be
sure the needle isn't stuck. If the needle moves, the reading is likely accurate.
B Check the tank and nozzle every six months. Metal surfaces should ba free
from corrosion and the hose clear of any dirt or debris that might clog it.

B Make sure the seal on the trigger safety pin remains unbroken so you can

be certain the extinguisher has not been discharged. If the pin has been

pulled, assume the unit has been used (unless a gauge indicates otherwise).

® Recharge your extinguisher immediately after use, even if it's only partly
discharged. This is the only way of being sure you'll have a full charge when
you need it. And it's especially impartant on dry-chemical extinguishers. The
reason: Once tha extinguisher valve is opened, even if only for a second,
chemical powder particles lodge in the valve seat, preventing the valve from
fully closing. In time, the propellent gas slowly leaks out, leaving the unit
useless. For this reason, never test an extinguisher by trying it—it may check
out fine on the first spurt, then be completely dead when you really need it.

B Recharge only at a recognized extinguisher service center (you'll find them
listed in the classified of your area directory, or your local fire

department may recommend onea). Finding a reliable serviceman is important.
Filling an extinguisher with the wrong kind of chemical can cause blockages,
and overfilling can result in loss of efficiency. A typical recharge job on a

2% -pounder—a common size many homeowners have—will cost under $5.

B |f you have a CO: extinguisher, check its weight regularly against the weight
listed on the tank. Loss of weight signals leaking gas—time for a recharge.

B Soda-acid extinguishers haven't been sold for years, but there are still

some around. If you have one, be very wary of it. An old corroded tank could
blow up like a bomb when activated (see text for safe disposal procedure).

B |f you carry an extinguisher in your car, mount it in a bracket under tha
dash. Don't store it in the trunk where high temperatures could damage it or

it could become inaccessible in a rear-end collision.—Gurney Williams Il

detectors are smoke and heat, A
amoke detector detects particles of
combustion. A heat detector detects
high temperature or a high rate-of-
temperature rise,

Inexpensive protection

When activated, both types emit a
leather-lunged horn blast of at least
80 decibels for at least four minutes
that will arouse the soundest sleeper,

Some fire experts sugrest a system
combining both heat and smoke de-
tectors where maximum protection
ia desired and cost is no object. How-

Poriable fire ladders can offer emergency
escape route from upper-floor windows.
Most hook over sill or lock across window
frame, can be rolled up and stored ina
closet. They should not be counted on for
use by the elderly or infirm, howevar.

ever, many now feel that the newer,
more sensitive smoke detector that
does not require heat buildup to
function offers early-warning protee-
tion at a modest price—and should
become just as common a household
appliance as a toaster, food mixer or
hair dryver,

For the average home, an elabor-
ate =zetup is not needed. The Na-
tional Fire Protection Assn. advisea
that “some very real protection is
possible with one smoke detector on
each floor or one smoke detector
placed between the bedroom and the
rest of the house."

Smoke sensors work far away

The most important necessity
when fire starts is to give a home's
occupants ample warning of danger
so they can escape. Smoke detectors
do this,

“Smoke detectors by their very na-

(Please turn fo page 160)
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Cyclists’ radio-intercom

Tandem-riding  motorcyclists
can listen to radio programs
when they're not chatling back
and forth over a new "Bicom™
that adds optional AM/FM radio
to an intercom system. A sound
tube attachment connects the
intercom to a radio spoaker
far reception, but still operates
as an intercom for double rid-
ers. A single rider can also use
the radio part of the system
Complete system is $30; in-
tercom plus a connector for
your own radio is $13, Acous-
tical Systems, Box 66899,
Scotts Valley, Calif. 95066.

Make your own photo-postcards

Snapshots of the kids, house or a view, printed
on 3% x 5-inch double-weight paper, baecoma
personal postcards when hand-stamped on tha
back for message and address. Stamper, pad
and ink cost $21.40 from Porter's Camera, Box
628, Cadar Falls, lowa 50617.

';'

Waterless plug-in 'johnny’

Toilet that uses no water, chemicals or incin-
erating fuel makes it handy for summer cabins.
“Ecolet" is odor-free and operates on housa
current to activate a thermostat-controlled
coil to vaporize liquids, leaving dry residue.
Fan vents odors through roof. Installs with a
drill, keyhole saw, ruler. $685. Ecolet, 9800
West Bluemound Rd., Milwaukee, Wis. 53226,

Halo hoop for safe night biking

"“Two halos on earth are better than one in heaven,” says the inventor of a
naw reflectorized device for safe bicycling at night. Reflaxite vinyl plastic
ribbons mount on plastic tubes that weave through spokes in both wheels.
Over 40,000 microprisms on each square inch of hoop enable drivers to see
a bike from the rear, front or side at night. They're $3 to $5 depending on
wheel size. Everybody's Bicycle Shop, 168 Main, Northborough, Mass, 01532

Laser fusion lab
has 24-beam zap

In a billilonth of a sec-
ond, 24 high-power lasar
beams at University of
Rochestar's Laser Ener-
getics Laboratory will
Zap a pinpoint-size tar-
get of nuclear fuel simul=
tanecusly. Tool, due for
full power in 1977, will
heat target atoms to 80
million degrees with a
jolt equal to the power
output of all U.S. elec-
tric plants. Rasult, hope-
fully, will be fusion.
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High fidelity? Stereo? AM is getting more
and more like FM—with advantages of its own.

by Harry Maynard

ince ita beginning, FM has been
s glamor radio—first for noise-
free, high-fidelity sound that didn't
fade when vou took your car radio
through an underpaszs, then for
stereo, and now even for four-chan-
nel, quadraphonic broadcasting.

AM has been the workhorse, car-
rying longer distances than FM and
receivable by almost any radio ever
made, including those produced be-
fore FM was invented.

Until very lately, the workhorse
has been losing ground to the thor-
oughbred. AM still gets three-quar-
ters of the $2 billion spent annually
for radio advertising and 60 percent
of radio’s 210 million listeners per
week. But AM had a long head start.
Today, with virtually all radios re-
ceiving FM as well as AM broad-
casts, plus the impact of steren, AM's
lead looks increasingly slim.

But now AM is rising to the chal-
lenge: improving its sound through
better transmission and (if the FCC
permits) through sterec or even
quadraphonic broadeasting. AM's
sound is already a lot better than
most AM listeners give it credit for.
The law permits AM stations to
tranamit a wide audio freguency
range all the way to 15,000 Hz, and
many stations do that well. (The
ear hears from 60 to 20,000 Hz.)

Hi-fi components that don't
stint on their AM sections
include the Dynaco AF-6
(left), Heathkit Modulus
(below) and Technics
receiver (below, right).

FiE AT B H3T]
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But most of the inexpensive por-
table or table radios that people hear
AM on can hardly pass the 100 to
2500-Hz audio range, are too insensi-
tive to pick up any but the strongest
signals clearly, are plagued by inter-
ference, and are limited by tiny
speakers that produce only tinny
sound. Even the AM sections of com-
ponent high-fidelity tuners and re-
ceivers are frequently cheap, poorly
designed circuits. (“"We add a $10
AM circuit and charge $40 or 50
more than for our FM-only model,”
a hi-fi engineer once told PM's
electronics  editor. “Nobody com-
plains.”) And the fewer listeners
who can hear the difference at home
between good and bad AM broad-
casta, the less motivation AM sta-
tions have to clean up and improve
their signals.

Some good AM already here

Still, there are some steren com-
ponents with good AM performance
now appearing (a sampling is pic-
tured below) and one AM-only tuner
(tested, next page) whose perform-
ance is superh.

Paradoxically, one thing that has
contributed to revived interest in
good AM has been the failure of
many FM stations to maintain engi-
neering standards high enough to
exploit the full potential of their
medium.

FM is theoretically a superior
medium—but only if its listeners
have high-quality receiving gear,
live close enough to a station to get a
strong, multipath-free aignal—and
if the station they live close to puts
out a good enough signal to be worth
their trouble.

FM is free of static, sounds the
same both day and night { AM sound
and range change after dark), and
its “eapture effect” automatically

excludes the weaker of two stations
operating on the same frequency, so
you don't get two signals at once.
All these advantages are inherent in
the FM medium.

In addition, the standards used in
FM allow a full, high-fidelity fre-
quency range of 30 to 15,000 Hz and
the greater dimensionality and real-
ism of stereo and four-channel capa-
hility.

But these same standards dictate

How two AM stereo
systems work

MONOPHONIC SIGNAL

¥ LOWER
fens?’ SIDEBAND

Regular, monophonic AM (top) has an un-
varying carrier frequancy whose changing
amplitude, or haight, carries signal infor-
mation. Wave is symmetrical; upper and
lower sidebands are alike, (In FM, the
carrier's amplitude is fixed. Frequency
variations carry signal information.)

In two simplest AM stereo systems, side-
bands stay symmetrical while carriar fre-
guancy shifts just enough to carry chan-
nel-difference information (RCA), or car-
rier frequency stays lixed while different
upper and lower sideband profiles carry
right and left channel information (Kahn).

an FM disadvantage: range. FM is
inherently capable of greater range
than AM, but the VHF band allotted
to FM broadcasting restricts its
long-distance capabilities. (See page
T4, Aug. "76, for a chart of the radio
spectrum. )

Stereo AM coming

AM's greater range leaves millions
still depending almost exclusively on
it for their radio fare. Where an FM
station’s maximum range is usually
about 150 miles, a 50-kilowatt AM
station can consistently reach out
300 to 400 miles by day and, helped
by sky waves after sunset, 1000
miles or more by night.

In eities and hilly country, AM is
far less prone than FM to multipath
digtortion, the same signal-reflection
problems that produce “ghosts” in
TV pictures.

And in many suburbs or fringe
areas, listeners are near enough to
hear FM stations, but not close
enough to pick them up in stereo
(FM loses 60 percent of its range
and much of its signal-to-noise ratio
in stereo).

For those listeners, and any others
who spend much time listening to
AM, there's good news ahead : Stereo
AM is coming.

The question, though, is: when?
Three hundred AM stations, aceord-
ing to a recent survey, say they will
convert to stereo just as soon as the
FCC approves one of the several AM
aterec aystems currently being pro-
posed and studied by the National
AM  Stereo  Radio Committee
(NASRC )—or, quite possibly, one
that the committee isn't studying.

AM stereo is already old: In 1925
station WPAG, New Haven, broad-
cast AM stereo from two transmit-
ters, one for the left channel and one
for the right, on different frequen-
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cies. (The same technique was used
in the early '50s, with one channel
broadeast over a station’s AM trans-
mitter and the other on its FM fre-
quency. “Binaural” AM-FM tuners
were briefly on sale for these broad-
casts.)

But two-transmitter stereo wastes
valuable radio spectrum space; and
those with just one radio hear just
one channel of the stereo broadcast,
not the full, balanced coverage they'd
get from a monophonic broadeast. So
as early as 1926, a patent was issued
for stereo broadeasting on a single
radio carrier.

Different systems proposed

All the systems under atudy by the
NASRC—two proposed by Sansui
and one each from RCA, Motorola
and Communications Associates—
use a single radio carrier and give
listeners without stereo equipment
the full monophonic sound picture,
just as stereo FM does.

But the one system NASRC isn't
studying, that proposed by Kahn Re-
gearch Laboratories, has the most
interesting twist, The Kahn system
is assymetrical, putting one stereo
channel on each edge or sideband, of
the transmitted AM signal. Tune to
the station’s precise frequency, and
vou hear monophic AM. But any two
AM radios can pick up Kahn's broad-
casts in stereo: Just tune one to the
high side of the AM station's fre-
quency and one to the low side, Space
the radios a few feet apart.

There's an interesting twist to the
Communications Associatea syatem,
too., The company claims that, be-

Ty T 0 S gidea bringing stereo to AM, their
T system would narrow station band
width requirements enough to double
the number of stations now on the

AM dial.

With so many competing claims to
gift through—and with much of
their attention going to the current
crisis in CB (see page 98)—the FCC
will not be quick to approve one AM
stereo system as a standard. And

HOW AM AND FM REALLY COMPARE even ::fca they do, some ::ma 12;

pass ore you can get stereo
W;h"lﬂmht n’ﬂﬁ'ﬂh nﬂ"-'h‘"ﬂ'.“"m broadeasts and equipment.

Fidality 200 1o 3000 Hz 30 te 10,000 Hez* 30 to 15,000 Hz
Distance, day 0 to 150 miles To 400 miles To 150 miles** What you'll need
Distance, night To 300 miles To 1000 miles To 150 miles”* Will such equipment be expensive?
Distertion §to 10% Lass than 2% Laas than 1% It's hard to tell. You'll need to either
Stereo 5 1o 10% Less than 2% Less than 2% replace your tumer with a new one
Inerferance fram TV Bad Very little Nane or, if the tuner is built into a re-
Interference from Bad Very little None ceiver or a compact stereo, supple-
fluoresecent lamps ment it with a new one for AM
Interference by stations Bad Vary little, with Nong stereo. But if you're like most listen-
on the same frequency adjustable antéenna ers, vou've already made the big

i s s Jin Conalderable investment needed for a stereo con-

Progrimming DiNarant, bl beooming 1ess #0 version: two amplifiers and two
T e grypmkcarn. An for AM sterec in your
-ﬁ:ﬂ"ﬁ?&’iﬁ.ﬁ:ﬁiﬂmil‘.lmi i car, by the time it's ready, you'll be

ready for your next new car., * * %

—_——
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ITS NEW

Six-wheeled tow car

You won't seea many six-wheeled Toronados in
showrgoms. This one, put together by a Saskatch- I'

ewan trailer buff, cost him $3200 for &

The fifth-wheel trailer hitch is mounted
on a frame and axtends through
the trunk of the car, There is
a problem, however, Pass-
ing drivars do a double-
take, look at the conversion
instead of watching the road
and sometimes crowd tha
six-wheeler to the shoulder,

used 1871 |
model, plus $4600 for extra wheels, axle, 70 gallons L
worth of gas tanks in the trunk, and body work.
According to the owner, the customized vehiclo
tracks perfectly, does away with wind sway, and
the additional hall-ton hasn't cut gas mileage

Portable slide theater

With your own rolary-type
projectar, this screen and
projector stand of aluminum
can be set on a 12x18-inch
desk cormaer or tabletop—
with support rods sticking
out—to show your slides, A
3M “Rigid Lens Screen' al-
lows viewing in normal room
light, Stowabla in a briel-
case, the portable unit sells
for £85.50 from Visual Hori-
zons, 208 Wastfall Rd.,
Rochester, N.Y. 14620

Solar mini-power

Silicon solar cells that power satellites
have come down to earth in junior mod-
als. The "“Solar Fan Cube®' sports a grid
of them above a tiny motor that turns a
fan. In sunlight, the cells generate 1.2
volts—almost as much as a flashlight
battery. $20. Universal Specialties, 15
East 40th St., MNew York, N.Y. 10016,

Seeing-eye phone monitor

A wristwatch-like device wired to an
earphone and connected by optical
fibers to a telephone transmits light
pulses from the phone and converts
them to tones a wearer hears, 'Beaps"
tell which lines are busy, ringing or on
“hold." Called a “Bejed Probe," it's a
new Bell unit for the blind.

Quick-change camera clips

For photographers in the field, the
ability to switch cameras or nack har-
ness in a hurry is essential. Now a fast
clip connector with a tough vinyl sleeve
makes the quick switch easiar. The unit
attaches fo any type of strap lug. It is
available from MNecksaver, Inc., Box
1712, Oakland, Calil, 94604,

Digital thermometer-multimeter

Now there's a hand-held probe to give
you a digital readout of surface or air
temperature, It reads d.c., voltages to
750, resistance from 1 ohm o 19.99 meg-
ohms, Nicke!-cadmium batteries make it
portable and it tucks in a pocket. $259
with case. Logical Technical Services,
71 West 23rd 5t., New York, N.Y. 10010
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_How urvive
a blizzard in your car

uesday, Nov, 10, 1940, A fine fall

day in the Minneapolis-8t. Paul
area. Temperature 60°. Jacket and
sweater weather, if yvou were going
to be outside, but not cold by Min-
nesota standards. Most people stayed
up bevond their normal bedtime. The
following day was a holiday, Armis-
tice Day (since changed to Veterans
Day) and vou could sleep late Wed-
nesday morning.

Next day, Wednesday. The tem-
perature dropped during the night
and snow was falling by the time the
late sleepers rolled out, But nothing
unusual. The weather is always flip-
flop in Minnesota in November.

But Armistice Day, 1940, was un-
like any other Nov. 11 in the recorded
history of Minnesota. Old-timers who
survived the brutality nature visited
on Minneapolis-St. Paul that day
atill recall the experience with a
shiver 36 vears later.

In a 24-hour period, the tempera-
ture plunged 60°. The light wind,
light snow of the early part of the
day built inte a snarling, howling
blizzard, The wind was so powerful
a man could not stand against it.
Snow piled up layer by layer—5
inches, 10 inches, 15 inches. The offi-
cial measurement was 16 to 20 inches,
Farm animals were frozen alive in
open fields.

The human bodies were found
later. Forty-nine people died in the
storm, some from exposure, some
from over-exertion—trying to shovel
out—some in their cars.

Winter is something wou learn to

AP EOEL AR MELSANILE

by Robert Lund opetroir auto epiton

cope with if vou live in the northern
states or Canada. While most storms
are not as vicious and tragic as the
blaster that ravaged Minnesota, ev-
ery northerner old enough to have
a driver's license has a story of a
particularly savage winter.

Winter iz especially tough on peo-
ple who have to use their cars. By
listening to weather forecasts, vou
can plan some nonessential driving
for times when conditions are likely
to be favorable, But this isn't much
of a solution for drivers who have to
drive five or six days a week, good
weather or bad. Snowstorms in the
top tier of states are difficult to pre-
dict. Freak storms can come on with-
out warning—with no mention of
the storm in the weather forecast.

Even a light snow of a few inches
can immobilize automobile traffic if
the snow is accompanied by strong
winds. Wind causes drifting, If the
wind is strong enough, a 2 or 3-inch
snow can drift 2 to 3 feet high.

Basic gear

I live about 10 miles from down-
town Detroit. It's a built-up suburb,
not a rural area. If Detroit has a 5
or G-inch snowfall—we have at least
one or two a winter—I can count on
spending the better part of a day
digging out my driveway because of
the way the snow drifts in front of
the garage door. If the wind is right,
a flat 5-inch snow in Detroit piles up
to 4 feet on my driveway.

You ean take a lot of the risk and
warry out of winter driving by equip-

ping your car with some basic gear
and if you know what to do should
vou become snowbound to a point
where vou can't move your car.

What to carry

There are two different lists of
take-alongs to consider., One is a liat
of on-¢ar or in-car items. The second
is an emergency pack.

Most drivers living in snowbelt
atates already have the on-car/in-car
items. These include snow tires,
traction devices—chaing, mats, sand-
bags—a good spare tire {(be sure it's
inflated ), jack and lug wrench, jump-
er cables, a spray deicer for windows,
a graphite spray for door locks, shov-
el, tow cable or chain, extra fuses
and a junior toolkit—pliers, screw-
driver and adjustable wrench. Spray-
can chemicals are available for melt-
ing ice to give traction under the
wheels, Or you can make your own.
For a good “home brew,” mix sand
and salt or use granite poultry grit.
These can be stored in milk cartons.

That's a fairly standard list of
equipment for keeping a car moving
under most nonemergency condi-
tions, But what if vou get caught in
a blinding blizzard, snow as high as
the headlights and no CB radio.

If you have a survival kit in your
ear, vou don't do anvthing. You sit
there until the storm stops and you
ean dig vour way out, Or you wait
for a rescue crew, If the idea of a
survival kit reads like dramatic non-
sense, check the newspapers this
winter on the number of motorists




who wind up in the hospital—or
worse—as a result of being stranded.

The survival kit should contain
certain basies, but beyvond that you
can get as elaborate as vou wish,
Here is the basic list suggested by
the Minnesota Para-Rescue Team
and the Minnesota State Automo-
bile Assn. (AAA),

Face mask, first-nid kit, matches
and candles, s small knife, safety
pins, aspirin, 40 to 60 cents in dimes,
compass, flashlight with spare bat-
teries, paper towel, facial tissue or
toilet paper and a supply of food. The
Para-Rescue Team recommends stor-
ing the supplies in a three-pound
coffee can with a plastie lid,

Take high-energy food

The food should include honey,
semisweet chocolate, instant coffee or
a mocha mix, raising or other dried
fruit in small packets, candy bars
(heavy on the chocolate) and gum.
Experts don't include it on their
lists, but I recommend carrying a jar
of peanut butter. It will keep for
months without spoiling and is a rich
source of protein. Another item ['ve
found handy is an icepick or awl. Or
substitute one of those old-fashioned
can openers with a point at one end
and a fold-in corkscrew in the center.

Thick mittens or work gloves
gshould be tied to the coffee can with
strips of cloth—bright red or orange.
If you get in trouble, you can use the
strips to signal or tie them to the
antenna to attract attention. You
should also have a half-dozen emer-
gency flares for signaling at night
and three or four reflectors,

Even though you are bundled up
for winter driving, it's wise to pack
extra clothing, Take along high
boots or snowmobile boots, a stock-
ing cap or winter hat with ear flaps
and a padded jacket or heavy coat.
The jacket or coat can be a castoff
you happen to have around the house,

That's the basic list. If you want
to go first class, add a thermal or

space blanket, sleeping bag, thermal
underwear, a hand-heating gadget,
transistor radio (so vou don't drain
the battery playing the car radio),
snowshoes and all the fanev stuff sold
for snowmobilers and skiera.

First rule: don't panic

Now that you have all the gear,
what do you do if you get zonked a
hundred miles from nowhere?

The first rule, according to veter-
ans of Minnesota winters, is don't
panic. The storm will end eventually.

Stay in or near the ear. You can
leave it to find help if vou know ex-
actly where you are or you can see
lights or human activity within
walking distance. But if you don't
know the territory, it's better to stay
with the car. Even if you know
where you are, don't try to walk for
help until the storm lets up.

Don't attempt to push or shovel
the car out of a heavy drift by your-
self. You can try digging out if you
have three or four people with you to
share the shoveling.

If you shovel or exert yourself in
any way that causes you to perspire,
ventilate your clothes. Wet clothes
lose insulation.

Keep front windows cracked an
inch or so to let fresh air enter the
car at all times, A freezing or wind-
driven snow that drifts can seal a
car so tight vou can't get oxygen.

Don't sack out for any length of
time. It's all right to doze, but it's
important to exercise to keep warm.
Move around in the ear, climb from
front seat to back, shake your arms
and legs, clap your hands—anything
to keep up your circulation, If there
are more than one person in the car,
take turns sleaping. Someone should
be on watch to signal for help if a
rescue crew shows up.

Keep a light on

Turn on the dome light of the car
at night and leave it on. Road crews
and snowmobile rescue units can see
a small light from a long distance.
You can turn on the engine to run
the heater and play the radio &t
times, providing you are certain no
exhaust is seeping into the car,

How long will you have to wait to
be rescued? That depends on the in-
tensity of the storm, how long it
lasts and how many other motorists
are in the same fix, Rescue crews in
the Midwest usually get to snow-
bound cars on heavily traveled roads
within 24 to 36 hours., If you are in
the boondocks, you might have to
wait three or four days,

If you do much long-distance driv-
ing during the winter, keep your gas
tank full or nearly full. If you have
to turn on the engine for a few min-
utes to get heat, it's reassuring to
know you won't run out of gas, * * *

Useful items to be carried in the car at all times

Firat-aid kit, $2,50—%6

Flares (set of threw), $1.75 sat

Tire inflator, $1 each

Flashlight (magnelic), $2 sach

Tire préssure gauge, $1.50—35

Fire extingulsher (1 Ib.), *$3.75 each
Jumper cables, “$7.95 pair

Blanket, $5—3%8

Graphite asrosol spray, 75 cents aach
Wiping cloth, 50 cents each

Chock blocks, $2 pr.

Warning triangle, "§7.48 sach

Pencil and notebook, 50 cents each

“AMAA price of esl, ratmil price

Specific items to be carried in winter

Reinforced tire chains, $20 set
Traction mats, “$1.95 pr.

Small snow shovel, "§2.35 each
lce scrapar—snow brush, 5$1.50 each

*ltams available tnrough Amarican Aulcmobile Asan, (ALA),
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Digital
watches
you
build
yourself

by David Sagarin

uilding your own watch from a

kit of tiny gpears and aprings
would be a feat—hbut building an all-
electronic watch or stopwatch is
ERaYy.

Sinclair's “Black Watch,” at 30
in kit form (%50 assembled) is a
large, fairly good-looking watch that
stays black till you press it. Then it
displays hours and minutes or min-
utes and seconds, depending on where
you press. Resetting it is a pain in
the neck, but it runs for six months
or so on inexpensive batteries, And
it takes less than two hours to build.

The stopwatch kits are naturally a
bit larger and more expensive, and
take longer to build—but they do
more.

Intersil's Cronus 2K ($70 in kit
form, $1256 assembled) takes about
twa hours to build. Ours took longer,
though, due to one missing part and

a minor error in the directions, The
2K times by hundredths of a second
up to an hour, and its four function
settings provide for lap, split, cumu-
lative and time-out uses,

Heath's Deluxe Digital Stopwatch,
Model GB-1201, took four hours to
make and longer to check out. But
it's a heck of a machine, with abili-
ties vou never thought you'd find at
this price ($85). It does everyvthing
the Cronus does, while simultane-
ously showing total elapsed time on
a second display register, and can
also count up to or down from a pre-
programmed time and set off an ex-
ternal alarm. You can start or stop
it by plugging in remote switches,
electric eves or other devices. The
CB-1201 can time up to 100 hours
by hundredths of a second or hun-
dredths of a minute and works on
rechargeable batteries or ae, * %%

Sinclair wristwatch kit

has no visible controls:
You just press the watch
in one place (far left)

to display the hour and
minute, in another to
display minutes and
saconds, Pressing the
right spot on the back of
the watch will set the time.
The watch's “works” (left)
are simplicity itself to
build, taking lass than two
hours; flap on the back is a
printed-circuit battery
contact. Works are shown
aboul life-size here.

Stopwatch kits from Cronus (balow) and
Heathkit (right, with conventional
stopwatch for comparison) have several
functions (see text). Of the two, the
Heathkit is the more expensive and takes
longer to build, but it has more
functions, two visible time reqgisters,

and connections for external switches.




o Now

Sizzling, whizzing Wankel

Powered by a four-disc rotary engine
developing 300 hp, a new high-speed
boat is undergoing trials on Lake
Constance in Germany, It is the lat-
est brainchild of Felix Wankel, in-
ventor of the unique engine bearing
his name. Top speed of the craft has
not been released, but the ownar
claims it will maintain a 60-mph
cruising speed in all kinds of
weather. Other innovations include
a "dolphin-shaped” hull claimed to
ignore heavy seas and an arrange-
ment of flexible flippers designed to
act as shock absorbers to dampen
hammering at high speeds. The
cockpit is enclosed and aircondition-
ed. Craft is dubbed agua-speedster
“Zisch"—which, in English, can mean
“whisper,” “sizzling,” “fizzling” or
“whiz'" depending on how it's said,

Perch your camera
or long lens
on a bean bag

When you rest your cams-
@ra on an "Omnipod™ any-
thing from the nearest
stair rail to the branch of
a tree becomes a “tri-
pod.” The handy camera
rest needs only a place to
plop it on to provide a
stable perch. It comes in
a zippered bag filled with
tiny plastic beads. Some
globe-trotting profassion-
als leave the beads home,
carry the lightweight case
to their destination and
fill it with rice, beans or
similar local product for
duty in the field. Three
models include Amateur
{3 = T-inch, $4.98); Pro-
fessional (5 x 7-inch,
$6.98); Safari (68 = B-inch,
$8.98). Add %1 for ship-
ping. Lederman, Inc., 630
South Clarence St, Los
Angeles, Calif. 80023,

Free-end hacksaw cuts
you out of tight spots

This contoured handle accepts stan-
dard hacksaw blades, giving you a
new kind of flaxible hacksaw with a
free end. Tool is designed to make
curve, flush and tight-space cuts more
easily. High-impact plastic holder al-
lows blade-length adjustment from 212
to 6 inches. At most hardware centers
for about $3. Its maker is the Nichol-
son Div. of Cooper Industries, Inc.

Bladeless mower for safety

Three removable tapered plastic
“whips"” whirl at 18,000 feet per minute
in a new rotary mower to slice the
grass. But flexibility of the “Whip Stiks,"”
demonstrated above, lets them bend
when they hit objects. In tests (bottom)
conventional rotary mangled objects put
in its path. New “Blade-Less™ model left
them unharmed, The Roper Corp., 1805
West Court St, Kankakee, Ill. 60801,

Fire-alarm star for Christmas

Excess heat triggers a new Christmas-
tree star ornament to sound off a built-in
horn, alerting you that the tree is on
fire. "Star-Alarm,” hung high on the
tree, is usable year after year. Its horn
works on a regular flashlight battery.
510 from Life-Alarm Corp., 2804 East
55th Pl., Indianapelis, Ind. 46220.
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New movie magic:
The weird,
wild worid

of special effects

The recently released movie Futureworld is typical of a
new era in film-making in which electronic wizardry and
computerized high jinks create mind-blowing visual tricks.

formation of shimmering, color-
ful triangles flies across the
screen, gradually transforming them-
selves from geometric shapes into
the human figures of three flerce-
looking Samurai warriors. We see an
actor's head, but not just from the
outside—from the inside. A love
scene is plaved in the abstract, with
wildly gyrating patterns of light and
color representing the explozive force
of emotional reactions—all created
by computer.

This iz the kind of spectacular
cinematic magic that fills the recent-
ly released science fiction movie Fu-
tureworld, a sort of super sequel to
Westworld, itself a bap of technical
tricks. The movie, produced by Amer-
ican International Pictures, may not
win any awards for social comment
or depth of characterization, but it is
a special effects holiday, a wisual
blockbuster.

The film features a series of eye-
popping surprises that special effects

86 POPULAR MECHANICS

by Bill Shelton

director Brent Sellstrom likes to call
“visual stings"—sudden, startling
scenes that strike the senses as
sharply as a bee sting. As evidence
of just how far special-effects tech-
nology has come, many of the movie's
mind-blowing visual blasts had to be
created with the aid of million-dollar
computers and video eguipment in
California and at NASA's elaborate
Johnson Space Center in Houston.
The picture also reprezents one of
the first major mergers between two
long-warring factions in the enter-

Weird, ghostlike effects are achieved in
the film by elaborate techniques involving
computer graphics. At center above, actor

Peter Fonda is first covered completely

with white makeup, then photographed from
all angles with grid of lines projected on

his body. When grid information is fed into
a computer and transferred onto film, his
head appears to turn, shrink and fade away
as in eerie sequence from movie at right.

At upper left, master special-affects

creator John Whitney works at a computer.




Stili phatos:
Dana A. Shaiton

Movie scenas from
Futureworld fim,
American Intermatianal
Pictures

Lifelike hand, fitted
with electronic and
mechanical innards,
is used by film's
“doetors” In the
grisly business of
putting togethar
humanaoid “people.”
Below are assorted
feet and other body
parts used in the
process. The realistic
pieces of human
anatomy ara actually
plastic modals

made for study by
medical students.

:I:'

Actual Mission Controf at NASA's
Johnson Space Center in Houston
(tar right) was used a8 movie set
to represent similar but fictitious
control center in the pletura.
Phatographing the room's many TV
monitor screens proved to bea
major problem because of annoying
“roll bars" produced by non-
matching TV and movia frame ratas,

The bars ware eventually eliminated,

Faceless robot shown at right, without which =

no science fiction movie would be complete, is
actually a live actor wearing helmet and face
mask. Effect, none  Is properly Scary,

| What seems to bs & complex geometric pattarn

of triangles gradually changes into image of

three Samural warriors in sequenca balow-—
anather of film's computerized visual Iricks,




tainment industry—the video men
and the film men. Involved in the
venture were almost as many video
experts as film people, including some
of the engineers who helped send the
Apollo astronauts to the moon. Even
Futureworld director Richard Hef-
fron has done more work for TV than
movie housea.
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The principals in the picture are
Peter Fonda and beautiful Blythe
Danner. Fonda and Danner play
rival reporters who go to Delos, the
futuristic fantasyland straight out
of Westworld where patrons can in-
dulge their most extravagant de-
sires—for a mere $1200 a day, in-
flation affecting the price of tickets

as much in science fiction as in real
life. Yul Brynner, in a cameo role,
portrays a darkly garbed gunslinger,
looking like he did in Westworld.

Computerized romance
One “sting™ that's bound to bring
commenta from movie viewers is a
Jllun'lhl!ll‘ furn [p page 134}

—
—
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Wild dream sequencs, in which beautiful Blythe Danner and gunsiinger Yul Brynnér play a tumultuous love scena,
is one of movie's technical highlights. Tha scena is portrayed in three ways, with different techniques cleverly
interwoven to produce a mounting emotional and dramatic impact The performers, in an increasingly tempestuous
courtship danca, are first shown as they would normally appear [saquence at left above). Then the figures slowly
dissolve into smears (center sequence). The smears merge (botiom)—the embrace. Al the same time, computer-
generated “brain waves™ flash on the screen representing Danner’s rising sensalions (sequence at right).




World’s fastest

ocean racers

Called the roughest of sports, the wet and
brutal game of offshore racing can break your
bones and bankroll—but it produces better boats.

by Bill McKeown goatinG EDITOR

he greatest powerboats before

World War Il were the rumrunners
—those long lean aircraft-engined
machines that could outrun the Coast
Guard across open ocean with cases
of bootleg liquor piled aboard.

But since then an even faster speed
breed has developed. Approaching
100 mph, these new offshore racers
outrun any military or civilian sea-
going craft ever built before. Each
year, marathon events of up to 500
miles take place along U.S. coasts in
the Atlantic and Pacific, off the Ba-
hamas and in Europe, and the win=
ningest entries come from a North
Miami Beach company called Ciga-
rette Racing Team, created by off-
shore world champion Don Aronow.

The sport got started as a way of
separating good boats from bad, and
offshore contests have done more to
improve pleasure craft than any other
single influence. Sam Griffith, a Flor-
ida boat salesman, wanted to show
that his sportfishing craft were strong
enough to take on ocean waves. He
drove them in races to Cuba during

World champion driver turned designer-

builder, Don Aronow leads the high-

performance offshora field with his
Cigarette Racing Team speedsters.
Australian 40-foot Cigarette (below)
won nine races in a row with this entry.

pre-Castro days and later in the
Miami-Nassau classic.

Hours of slamming into cresting
Gulf Stream seas put hull, engine and
crew to a brutal test, but Griffith was
tough. A dirt-track racing driver be-
fore going to college, Sam was a pilot
during WW Il. Once, when his bomber
caught fire and he had to bail out,
his parachute failed to open, but he
hit the only pond in that sector of
Morth Africa. Eventually his bones
grew back together. He was tough.

In order to slide over water rather
than to push through it, speedboat
hulls usually broadened back into a
flat bottom aft, but in the 1950s naval
architect Ray Hunt worked out a Veed

sea-kindly hull with only little flat
ridges to get it up onto plane. He
called it a deep-V design and in 1960
yachtsman Dick Bertram, with Grif-
fith as co-driver, entered a custom-
built deep-V 30-footer named Moppie
in a 180-mile Miami-to-Massau race
that ran into small-craft-warning con-
ditions.

Rough race

A field of 27 boats started the race
and Moppie won in a record-breaking
eight hours. Nautical engineer Jim
Wynne and |, in a smaller 25-foot
deep-V, came in second two hours
later, and the next finisher didn't ar-
rive until the next morning. Fourteen
craft broke up, blew up, turned back
or sank along the way. The new
deep-V had been proven as a true
wava-tamer hull design.

Two years later sportsman Don
Aronow entered a boat in the Nassau
test, finished fourth and caught the
fever. Back home in Miami he started
a company to build boats to win the
ultimate offshore tests, and since then
has created companies called For-
mula, Donzi, Magnum, and now Ciga-
rette. Other builders produce offshore
machines, but Cigarettes have won
every Miami-Nassau and all but one
of the Bahamas 500-mile events since

Tuning up to try for the Miami to New York
record (under 23 hours at 55 mph for the
1257-mile run), New Jersey's Billy Martin hopes
for speads of 70 to take the Chapman Trophy.




19649, plus numarous world champion-
ships and records. Recently Bob
Mordskog, president of the Amarican
Power Boat Racing Assn., drove his
own 35-foot Cigarette to an ocean
speed record of 90.55 mph, and this
year's brutal Cowes-Torquay test in
the English Channel was won by the
new British owner of the same Ciga-
rette that Dr. Bob Magoon drove in
1974 1o establish the ocean record of
23 hours from Miami to New York.
The hulls that can conguer big seas
aren't made only for racing. For under
$14,000 you can buy a 20-loot run-
about for the fun of driving a minia-
ture performance boat, and models
are also available in 24, 28, 35 and 36-

Phd art: alan Beachal
—

foot lengths. Latest is a 35-fooler
called the Mistress, With two 370-hp
MerCruisers that deliver 84 mph, she
costs $44,990 and seats five. The firsl
one was bought by Greek shipping
magnate Niarchos as a tender for his
yacht Atlantis, the world's largest.
But il you want to race, Aronow's
35-foot Awesome Cigarette mounts
lwo B30-hp engines, costs S85,000,
and doesn't seat anyone. When you
come off a wave crest at flying speed
{Aronow ance had a mid-air collision
with a photo helicopter that was hov-
ering too low), the reentry impact can
be enough to crush the sping of any
crew member sitting down. The driver,
co-driver and navigator-mechanic, if

there is one, stand with kneas liexed
for as many pounding hours as the
race goes on.

It takes teamwork

The cockpil is padded for 'wo or
three riders, and its placement is lo-
ward the stern where there is less
violent pitching motion than up to-
ward the bow. Some owners have
standby systems installed so that if
one hydraulic system or wiring har-
ness is torn loose, another can be
switched on. Some boats are rigged
so that the driver only steers and nav-
igates while the mechanic handles
throttles, clutches, fuel switches and
trim-tab adjustments.

Maximum speed, horsepower, strength and
performance in a minimum weight package

the offshare racing maching tres 1o
combine Teatures that can handle the
consiantly changing conditions of an ocean

course. Engines are staggered o lowel
them. Sterndrives prove laster than
convantional V-drive inboards




Prize money for a winner seldom
covers the cosls of shipping the boat
coast to coast, airline tickets, motels,
meals. mechanics and aviation fuel.
Most racecourses are out of sight of
land much of the time, with no spec-
tators to applaud or appreciate the

1

‘Awesome’ anatomy

Cleaver-blade props and tough but
streamlined lower units add estimated
extra 5 to 10 mph.

Special sterndrivers must take violent
strains as hull jumps clear of waler,

Low windscreen deflects some air
blast and spray at speeds to 90,
shields compasses and speadomaeter,

Arched deck mounts low life rail
down centerlinge as required by

punishment of full-throttle driving. An revs surge and slow abruptly some European safety rules
owner out to try for the world cham-
pionship will keep a duplicate boat
and crew in Europe, and fly over and
back 5 or 10 times during the year to
compete in foreign races as well.

- Yet new owners enter the sport
every year and old drivers keep com-
ing out of retirement. The reward siill
seems to be the challenge of men and
machines against the sea. * & &

Clean droap-snool bow mounls anly
maooring cleals, Alt waight keeps
bow from digging inta waves.

Adjustable trim tabs have replaced
ferward ballast tanks for matching
planning angle o waves.

Intarior bow construction is light
fiberglass skin over ribs, siringars
to minimize bow weight.

Ram carburetor intakes and tuned
exhausts boasl engine hp. Weight
aft keeps bow up out of seas

Veed hull form prevents pounding,
gives solter entry after craft goes
airborne aff waves.

5 Driver’s throttles are at right, clulches 1
at left. Co-driver monitors fuel
gauge switches. tab angles.

EE ..._-' /’ :
/"f

Driver and sponsor of the annual Grand Prix off
MNew Jersey, restaurateur Rocki Aoki has already
won two marathons in his second year of driving.

— e

Black Tornade, driven by [alian
financier Vincenzo Balestrieri,
helped him win two world's
ocean championships while
racing in Europe, South America
and the United States.

With No. 1 indicating national
champign from previous year,
driver Dr. Bob Magoon, Miami eye
surgeon, went on to sel a record
35-mph average lor the 1257-mile
run Irom Florida to New York.
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Front-wheel drive arrangements in use
today are four: transverse-engine setup
shown on previous pages, the two In-=line
setups shown above and the wrap-under
arrangaments shown below, right,

compact cars for production soon,

Unlike other drive-train layouts,
there is no single standard FWD
arrangement. At present there are
four setups in popular use, Here is
how they work, also what effects the
FWD designs will have on some of
the routine service a Saturday me-
chanic may do on his car.

Transverse engine

The newest form of FWD, and
perhaps the one with the brightest
future, is the transverse engine and
transaxle. It takes a somewhat short
engine-transaxle combo to fit the
components across the engine com-
partment, rather than front-to-rear,
but it's being done, as shown on the
previous pages on the VW Rabbit.

The Rabbit also has a novel clutch
arrangement. The throwout bearing
is at the rear of the transmission,
and instead of pressing directly on

a4 POPULAR MECHANICS

the hub of the clutch pressure plate,
it pushes on a long rod that goes
through a hollow transmission main
shaft to the plate. The pressure
plate iz bolted to the crankshaft,
rather than the flywheel.

The pressure plate and flywheel
gsetup doesn't appear to have any
particular advantage, but the loca-
tion of the throwout bearing in the
transmission means that it is lubri-
cated with oil, and even if it should
fail, removal of the transmission end
cover (adjacent to the left front
wheel) gives ready access to it. No
need to drop the transmission as in
moat cars.

Drive to the wheels

Instead of a conventional counter-
shaft, the VW transmission has a
pinion shaft that does the job, and
also serves as a propeller shaft and
pinion shaft. The pinion gear is on
the front end of the pinion shaft to
carry the power back toward the
front of the transmission. Here, at
the front side of the transmission,
the pinion meshes with the differ-

ential ring gear, which delivers
power to the drive axle shafts.
Drive axle shafts

Unlike one-piece axle shafts used
in conventional front-engine-rear-
drive differentials, those in a FWD
setup resemble the propeller shaft.

The VW getup is typical, with
what is called a constant wveloecity
(CV) universal joint near each end
of what is actually a three-section
shaft.

A short stub shaft is splined into
the differential side gear at one end
and the inner CV joint at the other;
an intermediate shaft between inner
and outer CV joints; and a final sec-
tion with the brake caliper and wheel
hub at one end, and the outer part
of the other CV at the other end.

The CV joint does two things: It
permits the axle shaft to assume
rather extreme angles in any direc-

tion and at the same time tranamit
power to the front wheels without
loss or change of speed. Clearly this
is necessary if the front wheels and
axle are to be able to respond to
road irregularities and steer the car.

The CV joint on the Rabbit con-
gists of two flanges, one that fits
inside the other, on the sections of
axle shaft. Each flange has six
grooves inside for steel balls.

A cage with six holes (to hold the
balls) fits into one flange and over
the other. The balls protrude through
both sides of the cage and fit into
the grooves of each flange. Retain-
ing rings hold everything together.

The cage is free to awivel at any
angle, and power is transmitted
through the balls, which can rotate
in the grooves as necessary. There-
fore, there is no angle at which the
universal joint will bind, as in an
ordinary U-joint, so the power is
transmitted evenly, regardless of
angle, To appreciate this, just try
removing a bolt or sparkplug with
a socket wrench that has an ordinary
U-joint, extension and ratchet, hold-
ing the ratchet so as to produce
various angles at the U-joint. You
will find that there is some amount
of binding at almost any angle, that
the turning action of the U-joint ia
not as smooth as when the socket,
U-joint and extension are kept per-
fectly straight.

Although the VW constant veloe-
ity joint is a popular design, there
are many others, such as the old
Bendix-Weiss design, which had
four balls in curved slots and a fifth
in a center pivot. Another is the GM
front-wheel-drive inner CV joint,
which has a Y-shaped voke and ball-
type bearings filled with needle
bearings on each stem of the yvoke.

Engine and transmission in
line—transmission in front

In some cases, the engine in a
FWD lends itself to placement in

(Please turn fo page 124)

ENGINE AND TRANSMISSION IN LINE WITH WRAP-UNDER TRANSMISSION

ENGINE

TRANSMISEION

ENGINE

TRANSMISSION

Wrap-under transmission arrangement may be designed for either front or rear power
takeoff from the engine. The power-takeoff-at-front-setup (left) is used by Saab
while the at-rear setup (right) is used by Olds Toronado and Cadillac Eldorado.




hite knuckles and frozen face

muscles are guaranteed the
first time yvou go crashing through
the woods as a passenger with
former world-champion rally driver
Erik Carlsson (above). But you
quickly realize, he's relaxed and in
perfect control as he sets up the
Saab for each turn and bend. Pretty
soon you're enjoying the ride—as 1
did on a recent wvisit to Saab's
Swedish headquarters.

Lower center of gravity

Erik is a very up-front guy—if
you'll pardon the pun—and he ad-
mits he could get around the rally
courae we were on just as fast in a
rear-wheel-drive car, but his tech-
nique would be different, Lower cg
is an advantage of FWD, however,
gince it reduces the risk of roll-
over,

The real margin of safety of
FWD ig, not for the pro, but for the
non-expert driv-
er. As Erik puts
it, “It can save
vour life with-
out your even
knowing it.""
He's referring
to the under-
asteering charac-
teristic (or run-
wide tendency)

Lars-Einer Nilsson

of FWD cars. That makes them
gafer for the driver inexperienced
in high-speed cornering techniques,
Go into a turn too fast with a FWD
car and there's less chance you'll
swap ends or spin.It's this behavior
of FWD cars that Erik Carlsson
considers a great safety bonus for
nonracing drivers.

The supermarket spin

All of us, at one time or another,
on a drizzly day, have sat blipping
the throttle waiting for that open-
ing in traffic. When vou get it, you
step on the gas and . . . yup, the
rear end of the car starts coming
around. The driver not trained to
cope with such a situation could
wind up like a sitting duck, side-
ways with traffic coming from both
directions. It's what Saab's chief
safety engineer, Lars-Einer Nils-
son, calls the supermarket spin, He
emphasizes that wheel spin with a
rear-wheel-drive car invariably re-
sults in the tail poing sideways.
Front-wheel-drive cars are stable
in such situations.

Lars, as safety chief with Saab,
is concerned with all aspects of
automotive safety, For example,
the Saab 99 has the ignition key
position on the floor between the
front bucket seats, locking the
gearbox and not the steering wheel,

Saab 99, sat up for international rally
competition, smoothly tracks through
a corner in the hands of former world-
champion rally driver Erik Carlsson.

Correct froni-lire pressure is important
on cars with front-wheel drive,

It's unconventional, but safer. And,
as 1 found out riding with him, he
ingists on his rear-seat passengers
wearing their zeat belts: In a col-
lizsion he doesn’'t want them becom-
ing projectiles and injuring fiim!

Steering-wheel tug

In most driving situations, most
drivers can't tell whether the car
they're driving has FWD or rear-
wheel drive. A giveaway, however,
is the steering-wheel tug vou feel
when accelerating quickly from a
standstill. More pronounced on some
FWD cars than others, it may take
some getting used to if you've just
switched to FWD after driving
rear-drive cars all yvour life.

Front-tire pressure

“What's the most important
thing to do or take care of if you
own a FWD car? We asked Mike
Murray, National Service Training
Manager for Datsun at the intro-
duction of the new F-10 FWD
maodels. “Check front-tire pressure
frequently,” was his immediate re-
ply. “Maintaining correct pressure
iz extremely important where the
front wheels are doing the driving,
gteering and better part of the
braking.”

That's good advice for those who
drive FWD cars now, and for many
morea who certainly will be by 1980
when almost all new small and
medium-size cars will be front-
wheeal drive.—B.H,

Those sold in the United States now:
Audi: Fox and 100LS
Cadillac: Eldorado
Datsun: F-10

Fiat: 128

Honda; Civic and Accord
Lancia: Beta
Oldsmobile: Toronado

Renault: 5, 12, 15, 17

Saab: 99

Subaru: Sedan, DL, GF

Volkswagen: Rabbit,
Scirocco, Dasher

FRONT-WHEEL-DRIVE CARS

Gremlin

ment for 100 LS)

(from Simca)

Audi: New 100 (replace-

Chrysler: FWD compact

Those soon to be available or in development:

Alfa Romeo: Alfasud Ti
AMC: FWD mini to replace

Citroen: CX

Ford: Fiesta

GM: Chevette, Nova,
Ventura, Omega
Shkylark, Camara,
Firebird

Renault: 30
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CB: New channels now...

What the FCC'’s
new rules mean

by Ivan Berger
ELECTRONICS EDITOR

t's official. Effective January 1,

the 27-megahertz citizens band
will expand from its present 23
channels to 40, CBers will welcome
this, but not the 4000 or so buai-
nesses now using the new CB fre-
quencies: thev'll have to share
them until 1979, then move to other
channels.

Opening 17 new channels prob-
ably won't relieve the crowding on
the present 23. Moat owners of 23-
channel sets will continue using
them, rather than trade-in, and sets
that operate on the new channels
will still use the old ones. And in
areas where CB traffic hasn't
jammed the lower 23 vet, 28-chan-
nel sets will probably keep right on
selling,

But widening the band will at
least reduce the rate at which
channels 1 to 23 become clogged
with traffic. New-set buvers will
probably opt for the new 40-channel
models and prefer talking to each
other on the mnew, leas-crowded
channels,

The trend to sets that synthesize
the frequencies they need, instead
of using one crystal per channel,
will accelerate: A 40-channel syn-
thesized tuning section should cost
little more than a 23-channel one,
while 17 more eryvatals and socketa
would boost the cost.

You'll also see more digital read-

[— AN BROADCAST, 5-1.6 MM
- PRESENT 27 MiHz. QITIZENS BAND

= WHF TV CHAMNELS
213

— FM BROADCAST
BB | 08 MiHs

WHF BAND, 20300 Mz,

T
[ | b SHORT WAVE BAND, 3-30 MMz,

Gl" ¢
Calculator keyboards and digital readouts make even mMoré Sense—
economically and lor convenience—whean you have 40 channels.

outs, both because they're easy to
engineer for freguency-synthesiz-
ing sets and because their numbers
—unlike those squeezed around a
circular knob—needn't grow small-
er as more channels squeeze in.

Caleulator-type kevboards, like
that on the SBE prototvpe shown
here, should also grow more com-
mon as the eost of rotary channel
switches, and the number of clicks
vou have to count when changing
channels, both rise.

Brand-new channels coming

But the FCC admits the new
channels are just an interim step.
More channels will be needed than
can be added without problems at
27 MHz. And pesks in the sunspot
evele, due soon (see page 97) will

PROPOSID 900 MHe. CIMZENS BAND

UHF BAND, 300- 3000 MHz.

MEDIIM WAVE BAND, .J-3 MH:

L LOMG WAVE BAND, 003-.3 Miz,

96

POPULAR MECHANICS

play havoe with 27-MHz. reception.

By that time, the FCC hopes to
have alternate frequencies avail-
able, in a band less under the sun’s
influence. Theze new frequencies
will almost certainly be high
enough to eliminate interference
with TV sets and from car ignition.

What about your old set?

But the present 23 channels—and
present 23-channel seta—will be
useful for at least a vear or two vet,
or until sunspot problems get bad
{and experts differ over just how
bad they'll get). Forty-channel sets
will be about $20 to 50 more than
23-channel models (much of that
due to the FCC's new, tighter tech-
nical requirements, designed main-
Iy to reduce interference with other




different channels later

The sunspots’ll getcha
if you don’t watch out!

services). So 23-channel sets may
gtill =ell, just as inexpensive B6-
channel models now do, And even if
all sets sold from now on were 40-
channel models, it would take years
until they outnumbered the 23-
channel gets now in use.

If vou're planning to switch to a
40-channel zet, check whether you
can get a trade-in, or have your old
set remanufactured (Hy-Gain and
SBE have already announced re-
manufacture plans for some of
their models, depending on when
they were sold). But adapters to
add onto old sets will be quite il-
legal.

Other new rules

In addition to the rules designed
to lessen interference, the FCC will
now require an engraved or riveted-
on serial number on all CB sets to
ateam the swelling theft rate.

And a copy of the FCC's citizens
band regulations must now be
packed with every set—no more
long waits for them to come from
Washington.

Channel 11 is no longer restricted
for use in hailing other stations to
arrange to converse on another
channel. (Nobody ever used 11 for
that, anyway.)

And the channel numbers are no
longer official. FCC documents now
identify channels by frequency
alone. But the industry has stand-
ardized on the same, familiar
numbers for the 23 original chan-
nels, and numbers 24 to 40 for the
rest—even though the frequencies
of the new channels 24 and 25 fall
between those of the old channels
22 and 23. So the dial numbera run
in order, but the frequencies don't,

by Anthony Curtis

here are millions of 27-MHz CB

sels out there. Now, are we
going to have to throw them all
away?

It's likely we'll have to put them
all away, at least. Not because the
FCC says so, but because the sun
does.

Thanks to the sun, the next few
years will be wonderful for the
CBer who wants to listen in on CB
chatter several states away. But
for the guy who wants to talk to
someone on the other side of town,
they'll be impossible.

Shortwave signals, including 27-
MHz CB, move two ways: short
distances along the surface of the
earth by "ground wave" and longer
distances by 'sky wave, travel-
ling up to the ionosphere and
bouncing back down again.

The lonosphere is a layer of ions
surrounding the earth, about 80 to
1600 miles up, that reflects radio
waves, This reflection makes long-
distance, even around-the-world,
radio communications possible.

But the ionosphere's reflectivity
depends upon the sun, varying
both with the time of day (that's
why radio broadcasts carry further
at night) and with the sun's 11-year
sunspot cycle.

Natural nuclear explosions

Sunspots are large, nuclear ex-
plosions on the sun's face which
send out clouds of radiation that
beef up the ionosphere. The more
sunspots, the better it reflects.
Enough sunspots, and the ioneo-

sphere gets so reflective that sky-
wave signals from a distance can
come in stronger than groundwave
signals from a mile or two away.

That's great for ham and short-
wave operators trying to reach the
other side of the world. But most
CBers want to talk with their wives
while they drive home from work,
get Smokey reports from truckers
a mile or so up the highway, or be
able to call local police for help
when trouble starts. A Pennsyl-
vania CBer with a breakdown
doesn’t need a wracker from Ala-
bama. He needs to reach the gas
station around the next bend.

In recent years, CBers haven't
had much of this problem; sun-
spots have been at a low-point,
and only local, ground-wave sig-
nals have been reaching our sets,

But now, the cycle is climbing
again, and the skipisin. Signals are
skipping across the country like
flat stones across a pond. Sun-
spots, which last peaked about
1969, and which reached their 11-
year low in 1975, are now back on
the upswing. The next peak is due
in 1980—but for two years on
either side of that date, or from
about 1978 to 1982, reliable local
communications will drop to a
range of less than a mile, swamped
by sky-wave signals from hundreds
of miles away. Even next year,
some experts say, you may have
trouble talking across town.

So you'll soon have to throw
that old CB away—or put it away
until 1982. After all, it's illegal to
talk to stations more than 150
miles away on CB—and why call

There's more space in the UHF band than in all
the lower bands together, A good spot for CB?

UHE ARG 100 300D Wk

P arl, Lou Rubsmmesn
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home when you can't raise it until
vou're in your driveway?

Nowhere to go but up

There’'s a way out—with such
added benefits as smaller sets,
more channels and less interfer-
ence: Move the citizens band up to
a higher frequency, such as 900
MHz in the UHF spectrum.

Technology has only recently
opened up this band for general-
purpose, two-way mobile radio
use. The FCC is only now assign-
ing frequencies up there to other
mobile services. The band is wide
and because it's new, it's little used.

That gives us room for hundreds
of CB channels, it we need them,
and there'd be no skip interfer-
ence, ever—UHF signals travel
only line-of-sight.

A new band would mean new
sets, and a chance for the FCC to
tighten up still further on its pre-
viously lenient technical standards
and enforcement. But even If
standards weren't tightened, CB
would improve: The new bands
would be well above the frequen-
cies of car ignition interference,
more channels would mean fewer
sets per channel to step on each
other, and the new channels could
be FM.

The good and the bad

FM discriminates against the
static that maksas even the quietest
CB channel crackle today. FM's
“capture effect” means you'll hear
only the strongest signal hitting
your antenna on a given channel,
not a jumble of overlapping ones,
as you hear now.

But that could mean that the sig-
nal you're trying to hear would be
blotted out by a stronger one on
the same channel. So without
enough channels to alleviate the
crowding, FM wouldn’t work,

Luckily, there's space for
enough channels in the UHF. (But
let's not get too many. No sense
monitoring two dozen empty chan-
nels to find one with somebody to
talk to.)

Another advantage of UHF is
interference from CB on TV sets
would also disappear. The problem
now exists because the CB band
is iust below the VHF-TV channels;
CB above TV would be no problem.

But what about those millions of
27-MHz CB sets now in use? You
couldn't convert them to the new
band, let alone to FM.

A switch to new frequencies
would obviously have to allow for
tha old sets to be phased out over
a period of time, such as five
yaars. * kW

.8 POPULAR MECHANICS

Tomorrow’s CB: Will you

| can hardly wait

ed Rover reached down to his

wristwatch and extended its
antenna to its full 3-inch length.
Instantly, the time on its liguid-
erystal display winked into the let-
ters “CB.” Red Rover touched
three buttons—2,1,3—and the dis-
play showed the channel number, as
the radio came alive with the chan-
nel’s sounds.

“Break two one three,” he said
into the tiny grille below the dis-
playv. “Anybody copy Red Rover,
KZZZ1340, here on two-one-
three?”

“Sure, come on back,” was the
reply. “You've got the Gravel Ger-
tie, KQLJ2198, How're va doin'?"

Red Rover didn't need the handle
to recognize the voice. It sounded

natural and clear through the high-
fidelity FM transmission on the
new UHF CB band at 900 MHz.

Rover and Gertie chatted as free-
ly as two friends on a party line.
No one interrupted them, anxious
to use the channel—after all, there
were 499 other channels left for
them to choose from.

As a plane streaked noisily past
him, Red Rover raised the volume
with a rocker switch on one edge of
his radio’s wrist case, then rocked
it back once the plane had gone.
When he thought he heard a weaker
gignal trying to come in, he pressed
another rocker to lower the squelch
level; hearing nothing, he pressed
its other end to bring the squelch
back up to normal.

A broiling controversy?

he idea of instant communica-
tion on yvour wrist is most ap-
pealing. But is it practical?

Shrinking a radioc and antenna
down to wrist size involves raising
its operating frequencies into the
UHF range, and 900 MHz. seems a
reasonable place in that range for
CE.

But 900 MHz is also in the fre-
quency band now used for micro-
wave ovens. And if 900 MHz can
cook a steak in minutes, would it
cook your wrist? Or vour eves, as
vou brought the zet up to vour face
to talk into it?

Probably-—but not definitely—
not, At the power available in a
wrist radio, a fraction of a watt or
go, and given the brief nature of
most CB chat, it might take vears
of operation to turn yvou medium
rare—if ever. (Microwave ovens
use much more power and reflect
most of it back toward the food

Antennas for 900 MHz
are far shorter

than any of today's
CEB antennas.

TODAY'S CB

instead of radiating it away).

Speculation is rife: A spokesman
from the American Radio Relay
League considers that low-power
907-MHz transmission would be
safe if you stayed at least a foot
away from the antenna—easy
enough in base or mobile sets, but
not possible with a wrist radio. Sam
Lewis, of Palomar Electronics, wor-
ries that a 900-MHz antenna on a
car's trunk lid would be just about
at eye level for the passengers in-
side, and a roof-mounted antenna
would be at pedestrians' eyve level;
the eyes and testes are the portions
of the body that suffer most from
microwave heating,

Considering the prospect of a na-
tion rendered blind or sterile by
several million microwave trans-
mitters, Bill Kanner, editor of CB
World, says, “It would be a unique-
Iy American way for civilization to
come to an end.”

But when I finally found some-
one, at Motorola, who'd had experi-
ence with experimental 900-MHz
gear, he said he'd been using hand-
held, two-watt sets and mobile sets
of 10 and 20 watts for three or four




wear it on your wrist?

Wondering what time it was, Red
Rover touched a button marked *T"
and his radio displayed the time
instead of the channel number. No
need to bother Gertie with a “10-
46" time request.

Reality or dream?

Then, his conversation over, he
coiled the stiff wire antenna back
into his radio’s case. As he did, the
speaker went dead, and the display
switched back to the time—until
the next time Red Rover was ready
to go on the air.

Farfetched? Well, yes and no,

It's all possible with today's tech-
nology: integrated-cirenit chips,
wristwatches with built-in ealeula-
tors and kevboards, digital read-
outs.

But putting CB on vour wrist re-
quires moving the band to much

higher frequencies. On the 900-
MHz, band, for instance, a quarter-
wave antenna can be a mere 3
inches long, while it would have to
be 9 feet long for current 27-MHz
CB frequencies. Even 2-foot, coil-
loaded CB antennas would be hard
to get up your sleeve, even without
the bulging coil.

High frequencies mean smaller
coils inside the radio, too—again,
a help in making a radic small
enough to fit vour wrist,

CB on my wrist? With uncrowd-
ed channels and FM high fidelity ? 1
can hardly wait.—Anthony Curtis

vears with no apparent harm.

S0 the band is probably safe. But
a little research, before it is opened
to CB, would do no harm.

Even safe, still problems

This frequency region is no long-
er really at the leading edge of
technology, but it's still some dis-
tance from mass-production status,
That means 900-MHz equipment
can be expected to be costly, cer-
tainly at first. With mass-produc-
tion, and with increased use of
integrated circuits and other cost-
saving technigues, the price should
come down, But how far? Perhaps
it would come as low as today's 27-
MHz gear, or lower—perhaps not.

Range is a problem, too: Micro-
waves travel only line-of-sight,
though range is otherwize nearly
unlimited. So a fraction of a watt
of transmitter power might carry a
900-MHz signal hundreds of miles
between mountaintops, but with a
steel building or a small hill block-
ing the way, it might not carry to
the next block.

The solution to that problem is
technically simple: Add repeater
stations. Automatic repeaters now
pick up transmissions from ham
radio operators on the 2-meter
(144-148 MHz) band, and relay
them to other operators (sometimes
via other repeaters, sometimes di-
rectly), or relay messages to non-
hams via telephone. A network of
900-MHz repeaters could do the

m R AT R

same for tomorrow's CBers,

But who'll pay for it? Today's
2-meter repeaters are paid for by
ham radio clubs, who maintain
them primarily for their own mem-
bers' use. CB repeaters could be
paid for out of CB license fees.

Still, if the network included
phone-pateh facilities (which would
be most desirable—it would give
evervone with CB in their car a
maobile phone) who'd pay the phone
bills ?

Another FCC proposal may hold
the answer to this: ATIS, for Auto-
matic Transmitter Identification
Signal. Plagued by the problems of
enforcing CB's current rules, the
FCC has suggested that all sets to
operate on any new band send out
digitally encoded identification sig-
nals automatically at the beginning
and end of each transmission. That
way, the FCC could identify every-
one making illegal transmissions.

But a repeater could also identify
each user, and know where to send
the phone bill for each month's

CB Channel 4767 Could
be—along with wrisl-
sized radios, 3-in., an-
tennas and FM—Iif CB
aver moves up into the
high UHF frequencies.
And it may have fo.

calls, ATIS would then make it pos-
aible for private enterprise to get
into the repeater business, billing
each user for his radio time as well
as phone calls,

Mo wrist radios ever?

If microwave wrist radios prove
unsafe, what about the possibilities
of wrist radios at other frequen-
ciea?

If 900 MHz turns out to be
either unsafe or uneconomical, then
the outlook will be even bleaker
for still higher frequencies.

Below 900 MHz., making the ra-
dio system small enough presents
some problems. Shrinking the radio
part may be easier than it now
looks, with the replacement of bulky
coils with solid-state devices called
“gyrators.” But shrinking the an-
tenna becomes harder and harder as
the operating frequency gets lower,

By the time we actually get wriat
radios—if ever—Dick Tracy may
have long since retired from the
force.—lvan Berger
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deally, every car should have two
engines—one big and one small

The big engine would give power
and acceleration. Then for cruising
and top fuel economy, you'd switch
to the little one.

While it's not practical to put two
enginesa into every car, the next besat
thing might be an engine whose dis-
placement shrinks and grows on
command.

Such engines do exist. They've
been around for years. So-called
“wariable-displacement” and “dual-
displacement” engines become, in
effect, big and samall engines all in
one. The displacement, or space in-
side the block that does the work,
can be varied at will. If you need
power to go up a hill, the variable-
displacement engine's innards get
bigger so it can do more work. But if
vou're merely eruising along on level
ground, the displacement pinches
down 80 yvou have just enough power
to keep going, and wvet you're not
wasting a lot of fuel by supporting

Engines that shrin
and grow

Variable-displacement
engines have always made
sense. Now they’'re coming.

by Michael Lamm
WEST COAST EDITOR

a big powerplant and all its built-in
pumping losses.

Variable-displacement engines
aren't anything new, but two major
companies are now working on them
gseriously in totally different wayas.
You've heard about Ford's six-cylin-
der engine that shuts down three
eylinders at cruizing speeds. That's
one way—the simple way—to get
variable displacement: Just shut off
some of the working cvlinders and
run on the rest.

The other way to vary displace-
ment iz actually to change the stroke
of an engine. That's what Sandia
Laboratories in Livermore, Calif., is
doing in an in-line, five-cyvlinder en-
gine that's currently running under
test. Sandia's engine is unlike
Ford's, although both aim at the
same results, notably better overall
fuel economy. Ford claims a 10-per-
cent improvement, and Sandia pegs
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COMNECTING

Working model of linkage in cylinder
of Sandia's variable-displacement
engine is held by the inventor,
Harvey N. Poulot, above. Parts
are called out at right. Gear-driven
stroke control screws move lower ends
of control arms, thus altering the
arrangement of linkage batween pistons
and crankshaft and so controlling the
distance pistons travel to turn the
crank. Rigid stroke control yoke

CRANKSHAFT

STROKE

WORM
connects all control arms to assure GEAR :‘3:" ROL
equal, synchronous adjustment among CASE
cylinders. Here, displacement’s STRAOKE
ind CONTROL
at minimum. Drawings below show il STROKE
extremes of available adjustments, COMTROL
STRAOKE YOKE
CONTROL
NUT
0 7
BAw | | o (2=
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TOP DEAD CENTER,
SMALL DISPLACEMENT =

z| BOTTOM DEAD CENTER, |
4 SMALL DISPLACEMENT |

CAANKSHAFT
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STROKE

W . Ly e B

E, i ¢ CONTROL
e 1. YOKE
STADKE 3
CONTHDy STROKE
SCREW \\ CONTROL
ARN
STROKE /S
CONTROL e T T
NUT

Minimum displacement limit is shown here
with piston at bottom dead center. As
point E rotates clockwise about
crankshaft axis F and point C describes a
simple and fairly horizontal arc sloping

to the right about pivot point D, point

B must also move down and lo the right.
Its pattern is the more complex, however,
since it is influenced by the vertical
reciprocation of A and the rotation of E.

Minimum displacement limit iz shown
haere with piston at top dead center.
Lower end of the control arm D is nearly
on line with piston axis and crank throw
E is at its extreme left so pivot point

C can move anly to the right and a

little downward as crank turns. This
rastriction limits point B to a similar
degree and therefora limits vertical
reciprocation of point A with the piston.

L



TOP DEAD CENTER,
LARGE DISPLACEMENT

its improvement at 25 to 40 percent,

Developed by long-time Sandia
engineer Harvey N. Pouliot (pro-
nounced Pooleeott), displacement of
this five-cylinder, overhead-cam test

engine can go from 43 to 190 ci.d.
Stroke ranges from 125 to 4.25
inches. Stroke can be lengthened and
shortened by a four-bar linkage con-
trolled directly by accelerator-pedal

SANDIA FIVE-CYLINDER, VARIABLE-DISPLACEMENT ENGINE

STRAOKE
CONTROL
ARM

STRAOKE CONTADL SCRAEW

STROKE CONTROL MUWT

STROKE CONTADL YOKE

I.-M“ /| frff;; A

‘rkh r(r

s
& 4
LS —r

Maximum displacement limit is shown hera
with piston at top dead center. With D
now offset as far as possible from the
piston axis, the arc through which C
travels becomes nearly vertical. And with
D now closer to F as E rofates about

F. the configuration requires a far mora
radical motion of C, driving tha lattar
through a much wider arc. Since it must
generally follow point C, point B, too,
now travels farther and more vertically
8o there's a longer piston stroke,

CONMNECTING ROD

PISTON ARM
/

STROKE CONTROL
DRIVE MOTOR

CHANKESHAFT

BOTTOM DEAD CENTER,
LARGE DISPLACEMENT

Maximum displacement limit is shown hare
with piston at bottom dead center. With
A.B.C and E all as far down and to the
right as possible, the pattern of move-
ment of the linkage has baen fully
traced and the full range of available
displacements can be visualized, The
geometry becomes easier to visualize

it the possible movements at each pivot
point are analyzed separately. All
movements excapt those at B are simple
circular or linear patterns,

Dual displacement engine from Ford,
scheduled to go into light trucks

in the near future, uses a computer-
controlled solencid to shut off intake
and exhaust valves of three cylinders.

position and moved by an electric
aervo motor. One bar of the linkage
drives the erankshaft, and the other
three bars become the control
mechanism for increasing and de-
creasing stroke.

Pouliot's idea is to run his engine
at wide-open throttle at all times
except when it's idling. Why always
at full throttle? Because a conven-
tional engine running at part
throttle can't breathe efficiently. It's
working against what engineers call
“pumping losses,” That means that
the pistons are trying to pump a full
volume of fuel/air mixture on each
stroke, but they can't do that except
at wide-open throttle. At cruising
speeds, conventional engines burn up
a lot of gasoline just to overcome
inherent pumping losses. That's be-
cause at part throttle, each cylinder
of a conventional engine is “gasp-
ing" or working againat a partially
shut carburetor,

In Pouliot’s engine, the throttle
stays wide open (except at idle), and
what varies is displacement. At
short stroke, power output is rela-
tively low, and at long stroke it's
high. But no matter what the stroke,
there's only a slight pumping losa.
That makes Pouliot's engine consid-
erably more efficient than normal en-
gines, And that's why computers tell
us Pouliot should be able to get 25
to 40-percent more fuel mileage in
the same car than with an equivalent
normal auto engine.

Why a Five?

Pouliot, who's a self-taught in-
ventor,/engineer,/machinist, chose an
in-line Five because computer calcu-
lations showed that Fours, Sixes,
and Eights of this type vibrate much
more when they're built as variable-
displacement engines. A Five, for

{Flease turn fo page 166)
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How to adjust
ignition timing

It'll still be quite a few years before
breaker points go the way of the bulb horn.

Cam or dwell angle (see arrow above)
indicates the period that ignition points
are fully closed.

by Mort Schultz

well angle and ignition timing
are the two most important ad-
justments made to breaker-type igni-
tion systems, If vou are a serious
mechanic who wishes to advance
beyond the change-vour-own-oil
atage, vou must know how to adjust
dwell and timing the right way.

Dwell (or cam) angle establishes
how long distributor points stay
closed between openings. Timing re-
fers to the instant when apark occurs
in a cylinder to start the fuel mixture
burning.

Dwell angle and ignition timing
are interdependent. Unless dwell
angle is accurate, ignition timing
won't be accurate,

The dwell angle adjustment is not
made in electronic ignition systems
that have no breaker points. There
is no dwell if there are no points,
but the timing adjustment is neces-
gary whether vyour ignition has
breaker points or not.

Dwelling on dwell

The dwell period—when points are
closed—is the time needed for the
magnetic field to build up in the
ignition coil so the coil attains full
gaturation. If this period isn't long
enough, the spark won't attain full
intensity.

Point gap (opening) and point
dwell (closing) are adjusted the
same way. The movable breaker
point is moved closer to or farther
away from the stationary breaker
point, But when setting gap you use
a feeler gauge, while to measure
dwell you need a test instrument
{dwell meter) costing $15 or more.

Why can't gap alone be adjusted
and let it go at that? Because the
dwell angle measurement is far more
exact. Points burn and pit, leaving
uneven surfaces. A flat feeler gauge
measures from high spots on the
surfaces. It's not possible to get a
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true gap reading, and this can affect
the final ignition timing setting. A
1° wvariation in dwell leads to a 1°
variation in ignition timing.

By using a dwell meter, vou can
adjust for exact opening and closing
of points to permit split-second de-
livery of current.

Point dwell is set in degrees, be-
cause the distributor cam—the key
component in setting dwell—makes
a 360° circle. Dwell period depends
on the number of cylinders, which
in turn dictates the number of lobes
{high spotz) and flat surfaces the
cam has.

Counting cam lobes

The cam of the distributor in a
four-cylinder engine has four lobes
and four flat surfaces; that in a
gix-cylinder engine has six lobes and
six flat surfaces: that in an eight-
cylinder engine has eight each.

Each cylinder has the benefit of
an equal part of the cam; that is, the
dwell (when points are closed) and
gap (the time points are open) for
each cylinder equals that of all other
cylinders,

Thus, in an eight-cylinder engine,
the total period of time that each
cylinder is influenced by point dwell
and gap during one revolution adds
up to 457 (360° rotation of the dis-
tributor cam divided by eight). The
coil's magnetic field must build up
and collapse within this 45° period
to get full spark to the cylinder,

In a four-cvlinder engine, dwell
and gap total 90° (3607 divided by
four. In a six-cylinder engine, dwell
and gap total 607,

Remember, these figures represent
the combined period in which dwell
and gap occur. Dwell by itself rep-
resents only a part of the total.

The ideal dwell angle for each en-
gine has been developed by the manu-
facturer, a 30° dwell angle setting

Remote starter switch makes it pos-
sible to crank the engine whila
working under the hood.

Hoses to vacuum 1d|rmt must be
plugged (you can use pencil) before
setting ignition timing.
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FEELER
GAUGE

POINT
4~ OPENING

A feeler gauge can't give you an ac-

curate gap reading if the points
are pitted; you must measure dwell.

FORD aAND MERCURY, MOST
VE ENGINES 1971 1976

BUICK, VB ENGINES
1971 1974

Typical timing marks are shown above. Top row, left
to right: Ford and Mercury, most V8s 1871-1976;
Chrysler, most VBs 1869-1976; Chevy, most engines

Inductive pickup on some
lights makes connection to the num-
bar one sparkplug a snap, litarally.

timing

BREAKER
POINTS

POINTS
CLOSED

BREAKER
POINTS

OPEN ] Y.y
LY '
cam
| ANGLE

BREAKER
POINTS

DIRECTIOMN
OF ROTATION

dwell (points closed)

Duration of
3 and gap (points open) is the same

for each cylinder of the angine.

CHRYSLER CORP,_ MOST
VB ENGINES 1969 1976

AMC, VB ENGINES
1969 1974

is recommended, Thus, for one seg-
ment of the eight-sided cam, points
are closed 30° of the 45 period,

To bepin adjusting point dwell an-
gle, you must first determine the
recommended dwell-angle setting. If
vour car is a 1968 or newer model,
this specification should be noted
on a tune-up decal glued somewhere
in the engine compartment.

Determining specifications

If no deecal is found, vou can look
for this spec in a service manual
for your car, in a general automo-
tive reference book &t your library
or, perhaps, in vour swners manual.

Also available is Motor Handbook,
4 handy guide providing complete
specifications for domestic and im-
ported cars, trucks, farm tractors

Adjusting points with this arrange-
ment is easy: You don't have to re-
move the cap; just open “‘window."”

PM arn: Dale Gustafson

AMC, 51X CYLINDER
ENGINES, 1969 1974

1969-1976 use one of the two types of marks shown.
Bottom row, left to right: Buick V8s, 1971-1974: AMC
VBs, 1968-1976 and AMC Sixes, 1969-1974,

and even outboard motors. Covering
a five-year period to the present, it
sells for $2 and may be ordered from
Motor Books, Box 2316, New York,
NLY, 10022,

The dwell-angle apec may be given
as a range—for example, 29-31. If
it is, adjust dwell for the lowest
setting with the engine idling. The
upper limit is used in a dwell varia-
test, discussed later,

All dwell meters work the same,
whether relatively inexpensive hand-
held models or part of a big console,
There are two connections, One, usu-
ally colored red, is hooked to the
terminal on the distributor (pri-
mary) side of the coil. The other,
which is usually colored black, is
grounded to the engine block or to

(Please lurn fo page 152
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IN SOME MODELS
FANMAY BE ON
SHAFT FRONT

SPINDLES (24

POWER CORD (27)

el v

BAFFLE (29}
AND SCREW (30)

EJECTOR
SPRING 16)

SPEED NUT (5) _

CASE (2]

AETAINING
RING {26]
AND

WASHE R (26)

|
e

PM an Fred L ‘Woltf

* NOT NORMALLY A SUPPLY PART

0

POPLILAR MECHANILDS

EJECTOR
KNOB (4)

SWITCH

EJECTOR
PLATE 18} .

FIELD COHiL (1)

MOTOR BASE (3]

FIELD
IROMN [22)*

ASSEMBLY (7)

by Mort Schultz

FRONT BEARING STRAP (12)
AND SCREWS (11)

_FIELD COIL (8]

BRUSHES (18]

/
¥

BRLSH

HOLDERS (17)

AND SCREWS (16}
i

r

BRUSH
SPRINGS (19)

REAR BEARING
STRAP (13)

AND SCREWS (11)
INOT SHOWN|

ARMATURE
COMMUTATOR (201

~ BEARING (23]

“~. THRUST
PLATE (15}

AND SCREWS (27)

epairing a hand-held mixer isn’t
R exactly a cinch, However, you
may be surprised at how easy it can
he.

Step-by-step instructions here tell
you how to disassemble for repair a
typical three-speed portable unit hav-
ing an integrated cordset (rather
than a detachable one) and fingertip
controls in the handle for apeed selec-
tion and beater ejection. Differences
between the mode! shown here and
uthers are minimal.

To get the most from this informa-
tion, you should first consult the trou-
bleshooting chart and determine the
causes of a particular malfunction.
Then proceed to the applicable repair
procedure,

The numbers in parentheses here
point out the part in the illustration,
g0 there can be no misunderstanding.
Unless otherwise noted on the draw-
ing, parts are usually replaceable.
being stocked by an appliance dealer

AND RETAINER (14)

or the manufacturer's service center.

Disassembling the mixer

1. Withdraw the screws (1) hold-
ing the case (2).

In some models such as the one
pictured, screws retain the case by
being projected through the motor
base (3). In other models screws
project both through the motor base
and through the case, or through the
case only.

If screws are inserted through the
top of the case, they are often placed
beneath an escutcheon plate which
may be removed by prying with a
gerewdriver after removing a retain-
ing screw (8. Some escutcheon plates
aren't held by screws, but are pressed
into place.

2. After removing screws, care-
fully lift off the case.

1. Remove the ejector knob (4)
and switch assembly (7}, held by a
apeed nut (5.

L2




Motor won't run

food mixers

POSSIBLE CAUSES

WHAT TO TRY

1. No valtage al tha
recapiacle.

Check with a table lamp.

2. Damaged or delective

Inspect and/or test for continuity.

pawer cord,

3. Bad switch, Raplace.

4. Other electrical Chack the circuit for continulty, Il ne open condition
breakdowns., shows up, conduct checks outlined for a motor which

has insufficiant spead or powear.

Mo_tnr has insufficient speed or power

'POSSIBLE CAUSES

WHAT TO TRY

1. Baaring or spindle |s
binding.

Tap appliance in the vicinity of the front and rear
bearing straps and fiald iron with a eamall hammaer

or the handle of a screwdriver as the motor is
running. An increase in speed indicates a binding

condition.

2. Brushes are wom. Inspacl

3, Shortad armatura,

Check armatura resislance Irom segment o segment on

the commulator. Field resistance is aboutl 5 ohms
and commutator resistance, bar to bar, should be
about 3 chma, If r. - stance |8 noticeably lower or
higher, replace the jrmature,

Motor speed cannot be adjusted

POSSIBLE CAUSES

WHAT TO TRY

1. Bad swiich, Replace

2. Shorted capacitor.

In those units thal use a capacitor, replace.

Motor is noisy

POS3IBLE CAUSES WHAT TO TRY
1. Dry spindies Lubricata,
2. Worn apindlos Replace.
3. Warn baaring Raplace.

4, Bant fan

Replace fan, it possible—replace armature If

fan is an integral part.

5. Dofectiva armalure Raplace.

In some units the ejector knob,
ejector and case are an integrated
gesembly. Replacing one requires
that you replace all.

4. Unhook the ejector spring (6)
and ejector plate (8),

f. Lift the ejector plate to dis-
connect it from the switch assembly.
You may have to manipulate the
switeh so the ejector plate slips up
past the switch knob. You may also
have to force the ejector plate against
the field coils (9 and 10} to slip the

plate from its slot in the switch
bracket.

Important: As wvou perform this
step, carefully notice the way it's
done, Reassembly is performed in re-
verze order, I necessary, make writ-
ten notes and a sketch.

fi. Withdraw the screws (11)—in
this model there are four—holding
front and rear bearing straps (12
and 13), switch assembly, thrust-
plate retainer (14) and thrust plate
(15). Remove these parts.

Removing the brushes

7. Withdraw the screws (16)—in
this model there are two—holding
the bruzh holders (17). Thiz releases
the hrushes (18), brush springs (19)
and brush holders. There are two
bruzh holders, two brushes and two
brush springs. One assembly is posi-
tioned on each side of the armature
commutator sssembly (20).

Note: You can replace brushes
without doing step 3 and in many
cases without doing steps 4, 5 and ‘or
f, Examine the brush holders to de-
termine if this is possible when trou-
bleshooting tests reveal that new
brushez are needed. Once brushes
have been removed, it iz a good ides
to replace them with new ones, Re-
place both scts,

£, Withdraw the screws (21) se-
curing the field iron (22) to the case.
Here there are three screws.

9. You can now remove the arma-
ture and replace the bearing (23)
on the commutator end if necessary.

10. Remove spindles (24) by
spreading the retaining rings (25).
Slide the rings and washers (261 off
spindle shafts, and lift apindles out
of the top of the motor base,

11, If the power cord (27) has to
ba replaced, melt soldered joints, In
all cases of electrical repair, make
gure solder joints are made proper-
lv. Use the wiring schematic here ss
a rpuide in making electrical repairs,
such as replacing the switeh, field
coils or power cord,

Replacing beaters

12. Reaters (28) should be ex-
amined if the appliance runs but
heaters don't revolve, apin sluggishly
or whip. Look for bent rods and wear
on beater tips. Replace them in pairs.

13. The bafle (29) may be re-
placed, if damaged, by removing the
baffle screw (301,

Reassembling a portable food mix-
er is done the reverse of disassembly.
Spindle shafts should be lubricated
with appliance gear grease hefore
they are put back in the motar

base. *k
WIRING DIAGRAM
YELLOW
BOTTOM
ARMATURE | cCoiL TOP COIL
% .
I -
BRUSHES
™~ WHITE
BLACK
YELLOW™

OFF—ALL OPEN; LOW-—A-B: MEDIUM—A-C:
HIGH=—A-D; X—80LDER CONNECTIOMS
DECEMBER
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1. Prepare concrete slab: Clean
floor completely, then brush on a
creamy-texturad mixture of pure
Portland cement. This bonds new
“mud" to the old concrate floor.

Pl nhntos by the author

v

5. Touching up: A long board may leave
small voids in the concrete. After filling,
use circular strokes with a trowel or
short 2x4 for smoothing.

ere come the wet boots and mit-

tens, dripping snow shovels

and oceasional stray snowhballs. When

you lay a sturdy tile floor that water

can't damage, vou can forget about
the drips and spills.

Mud-set tile is the Cadillac of floor
installations. It will work over any
concrete alab whether it's a base-
ment, garage entryway, or utility
room  floor—even one that's old,
cracked and out of level, It also
makes a great fireplace hearth.

“Mud"” is a mixture of sand and
Portland cement. The ratio iz 40
shovels of sand to one bag of Port-
land, mixed with water to a thick but
workable texture. When it hardens,
the tile is supported firmly and uni-
formly.

Overcoming the obstacles
A mud set, usually between 3) and
2.in. thick, will overcome all the
shorteomings of a conerete slab.
Low spots take a little more mud,

6. Laying tile: Work on a small area
{2x6 ft.) at a time. Start full tiles along
the wall edge to m'nim:ze cutting. You
can use the board for a straightedge,
but space tiles (¥-in. joints) by eyve.

2. Set up the mud: The 1 to 2-in.-
thick mixture (40 shovels sand to
one bag Portland) can be smoothed
and leveled with a straight board.

3. Smoothing technique: First tamp
the edge of the board firmly across
the surface. Then change to gentle,
alongated figure-sight pattarns.

.
4, Leveling the concrete: Check for
level across the top of your board. Use

a hand trowel to shift the mud
until the smoothed surface is level.

3

high spots a little less, but the sur-
face comes out level, Check your
floor with a flat 2x4 (long enough to
span most of the room) and a level.
By moving the 2x4 to different loca-
tions, you can determine the highest
spot. If your floor has major eracks
and substantial level changes (like
two or three inches from one side to
another) vou should lay reinforcing
wire under the new mud to strength-
en it.

Setting up the job

Good preparation will make the
job go smoother and faster, Here's a
checklist for starting up your tile
job:
® Have all your materials on hand,
B (Clean the floor completely,
8 Make vour mud mixture with 40
shovels of concrete sand to one bag
of Portland cement.
® Make a “dry"” mix by adding 3%
gallons of water for each bag of ce-
ment, Pros never rely on a strict

DECEMBER 1976 107



7. Using full tiles: The more tile you lay,
the easier it will be to judge the spacing
and alignment. Save edge-cutting for later,

B. Alignment: Pros use 8-ff. magnesium
rules, You get same results with a straight
1x4 pine board. Tiles will move easily.

9. Seat tiles: 2-fi. 2x4 block is laid across
geveral tile joints and tapped firmly with a
hammer to seat the group unifarmly.

formula. If the concrete sand (some

aggregate comes mixed in  for
strength) is very moist, they might
add less water. If it's very dry, up to
4 gallons maximum. The teat is to
take a handful of the mix and squeeze
it. When you open your hand, the
mix should keep the shape of vour
fist. You'll need about one shovel of
mix for each square foot of space.

One step at a time

To assure a good bond between the
old conerete floor and the new mud
mixture, brush on a thin layer of
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pure Portland mixed with water.
Then start troweling out enough
mud to cover about a 2x6-ft. area.
Use a straight length of 1x4 to level
and smooth out the mix.

It's good policy to start laying
out full tiles from the most visible
corner of the room. You can use a
short block (about #4-in. wide) to
standardize the spacing between tiles
or judge the spacing by eve. After
vou've completed a few sections, use
a straight board to line up the joints,

To make sure that the tiles stay
flat and level, lay a 2x4 block across

the joints, tapping it firmly with a
hammer,

Edging and grouting

Cryatalline-finished tiles can be
cut with a scorer which weakens the
surface so that the tile can be
snapped cleanly along the scored line.
Cutting guarry tile is another mat-
ter. The best option is to use a water
saw. This machine cuts the tile with
a water-lubricated friction blade.
There are more ways to cut your
edge pieces: If you mark the tiles,
many suppliera will make the cuts
for you at their shop. If you can't
rent a water saw, a slate cutter is a
good second choice. Although it's
harder, you can cut the tile with a
masonry nipper,

For quarry tile, make yvour grout
mixture from equal parta of cement
and masonry sand (a finer grade
than concrete sand) and foree it
into the joints with a trowel or
squeegee, Rub away the grout resi-
due with heavy burlap rags.

After one week, the final mortar
residue can be removed with a 20-
percent solution of muriatic acid.
A final sealer of lemon oil can be
mopped on one day after the acid
cleaning to bring vour floor to a
lustrous, water-repellent finish. * % %

10. Edging: At top, full tiles are satting
up. A water saw (rent from tile suppliers)
easily cuts edging pieces with a
water-lubricated friction blade.
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eaturing a lift-off tray with cleat

feet, this handsome 20-bottle wine
rack makes serving extra convenient,
The rack shown was made of cherry and
finished with two coats of clear satin
finish slightly eolored with a tablespoon-
ful of walnut oil stain per % pt. of
finish to give the wood an amber tone.

A fly cutter in a drill press makes
quick work of cutting the 40 half-round
bottle notches, Break the hole edges
with a corner-rounding router bit, sand
the edges smooth with a 3-in. sanding
drum and rip the boards down the cen-
ter with a combination blade.

The rails are attached to the posts in
rabbets, First, preassemble two rail units
(upper and lower), using glue and finish-
ing nails to form two rectangles, Then,
attach them to the front posts with glue
and one diagonally driven screw as
shown. Next, drill screw pilot holes
through the backs of the three front bottle
rails and glue and screw them in place.
Finally, glue on the two rear posts and
attach the bottle rails to the legs with
screws driven from the backs.

—Rosario Capotosto
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Winerack
with tray

ROUMND THESE EDGES
WITH ROUTEHR
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H
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Set fly cutter for 3V -in. hole. Clamp work to a
scrap board and drili-press table (above). After
cutting holes, rip boards down the center to pro- =1

duce hall-round notches (below). Holes can be FH SCREWS
cut with a sabre saw.

> - e dW4ad B
i CLEAT. EACH END
] LEG AND CENTERED

-
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| 1" WO &
¥ Fr SCREWS
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V2x 21170 192947
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FEB e 158w 330 q L1 58" 50. LEG

DECEMBER 1976 109



butcher
designs

Block maple furniture combines clean,
modern styling with rugged good looks.

ou can bring butcher block out of
the kitchen and show off its beau-
tiful wood grain in yvour living room
with PM's plans for a sofa, chair and
coffee table. They're designed for
rapid construction, rugged use and
contemporary style,
The same methods are used to

S
block

build the chair and sofa shown in
the photo. We'll detail the chair, and
if you make the sofa, just substitute
the dimensions on the exploded
drawing and include the additional
back and base supports,

Maple sides and fascias

Cut a 2-in. thick, 30 x 72-in.
butcher block slab into two 3574 x
2975-in. pieces. Orient the sides to

by Mike McClintock Home anp sHoP EDITOR

PM photo: Harry Hartman

Well-giled, 2-in.-thick maple tabletop
shows off elegant butcher-block grain

/ that used to be reserved for use in
—— the kitchen. PM's modern
™ EAR- [ designs will look great
8 E [ in your living room.
i i - | EAR DETAIL
I T b, L
" "y 1Me4" i
/_ | LEG DRILL ]."l:.l1
o STRETCHER ° | >‘:ILL 1" SOUARES
— l 7/18" ]
/ COUNTERBORE | ' T~
I /
I 214 x20/4 %

SLAB

110

N\
: 3ne"
ROUNDED EDGE

_l_il'm“ STRETCHER DETAIL
I ]
T_T j 19" ams"
e "
— i

POPULAR MECHANICS

M. L 12:1/2" LEG
{TOP AND BOTTOM) l T
EAR
STRETCHER
I
II LEG ASSEMBLY
2" NO. 10
FH SCREW
=

STRETCHER






hide or minimize blemishes. For
shadow skids (a visual detail that
makes the furniture “float”), rip 2
in. off the bottom of each side and
trim skids to dimensions shown to
give a 14-in, reveal around the edges
that meet the butcher block sides.
For the fascias, rip two 32%-in,
lengths 614-in. wide from 4/4 maple,
Sand down all butcher block and 4/ 4
maple pieces, finishing with No. 220

grit. Then, with & 3/16-in, self-

The comfortable chair seat iz supported
by a weave of rubber webbing. Use a tack
hammer to drive the Mo. 14 1acks.

Foam is applied 1o the back frame with
contact cement: then edges are turned
gver and stapled at the bottom and sides.

{12 POPULAR MECHANICS

ruided rounding-over bit, kill all the
hard edges exeept along the base of
the large side panels.

Stain the skids ebony for contrast
and, when they're dry, apply Watco
teak oil to the surfaces. Attach the
skids to the side pieces with 5/16
x 3-in. lagholts and washers only,
with 7s-in. dia. counterbores for
wrench clearance,

Poplar framing and cleats

B Base framing: Cuot all
base members and cleats
from 5/4 poplar and as
semble with glue and 2-
in. No., 10 FH screws,
Drop the cleats <% In.
down from the top edge
of the base frame.

B Back frame: Rip
enough 5/4 poplar to
frame the back and
fasten the ends with
glue and 2-in. No. 10 FH
screws, Finish by add-
ing the two “&-in. plyv-
wood panels with glue
and 4d box nails.

B Upholsteryv: Seating

HOW TO ORDER
PM'S PLANS

PM is offering a full sei ol
working drawings for the
table, chair and couch, with
detailed instruction booklatl
for $7.95. Send your or-
der to Popular Mechanics,
Home and Shop Depl., Box
1014, Radio City Station,
MNew York, N.Y, 10018,

The webbing is recessed into the frame
to provide room for 1-in, foam. Staple it
to cleats and cover with muslin,

After attaching the back to the base, you
staple the B-in. “tail” of the fabric from
the back onto the rear seat rail

BUTCHER-BLOCK COUCH

ATTACH FROM INSIDE
WITH B8« 2 1/27 LAGS

2" BUTCHER
BLOCK SIDE

Lagbelting is done through the space
batween the two back rails (top). In
the side panels, lags are recessed
and coverad with maple plugs. To
keep the fabric wrinkle-free, make
folded “hospital” corners all around.
For a job like this the Duo Fast alec-
iric stapler ($45) is a timesaver.
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dimensions are a key part of a com-
fortable couch, If you're pretty tall
tor short), you might want to adjust
the proportions of the furniture to fit
your physique. The back and the seat
have to be soft but firm, One-inch
foam is enough on the back, but the
seat cushions need more flexible sup-
port, On PM's plan, the seat is sup-
ported by & weave of 2-in.-wide rub-
ber webbing, with #1-in, spacing be-
lween rows,

Start each strip by nailing one
edge to the cleat with two No, 14

Rl

TENSION END

WEB TENSIONING

tacks. Then fold the webbing over,
hiding the first two tacks, and drive
home two more tacks through the
doubled webbing,

Tensioning the seat

With one end tacked and the other
end stretched across the frame, put
a 2%-lb. weight at the half-way
point, Adjust the webbing tension
until the weight forces the webbing
Ya in, down and drive two tacks into
the second cleat. Fold over the flap,
drive in two more tacks through the

doubled webbing and cut away the
surplus. You can “memorize” the
necessary tension by marking the
lengths from your sample, and pull-
ing the others to fit.

To complete the seat, use the same
fastening procedure on the remain-
ing sides and weave the webbing
over and under, alternating rows as
you go,

Install 1-in.-thick foam in the re-
cess formed by the sides and rails
and edge-staple the foam to the
cleats, Then stretch No. 40, heavy-
duty muslin over the foam and staple
it to the rails and sides at the edges,
You don't need single, large sheets of
foam to do the job. Smaller widths

{Flease furn fo page 184}
DECEMBER 1976

113




“~Personalize this year's tree
_ with your own decorations.

elope Angell
St

EDITOR

ng sparkle to your

o/ Christmas tree. Try
o4 L "venrling” long wood shavings
=, -to make a peacock in full
plumage. Loop strips of
walnut, birch or other wood
trim into Christmas orbs,

Give holiday shapes and bright
eolors to plywood like our
angel, dove and gingerbread
boy. Or join copper,
saluminum and brass together
® tor shining Christmas stars.
2 Try vour hand at making a
stained glass poinsettia,
Create your own

designs with these

materials for a

personalized tree.

Decorations of natural wood and
metal join with brightly painted
and stained glass ones to make
an individualized Christmas tree




1 Wood-strip decorations

Wood shavings used in the peacock

are made by running a plane over a o

soft pine board. Walnut and other
wood wveneers, a2 in the Christmas

balls, are sold at lumberyards. We '

found the '%-in. width best to use.
Both materials are shaped; then
glued with white glue and held with
tape (or bobby pins) until the glue
dries. Wood shavings can be colored
with water-base markers; they must
be moistened before shaping.

2 Painted plywood

You will need a jig saw with a
fine blade for sawing intricate shapes
in this project, A Dremel Moto-Taool
is helpful.

Materials: Carhon paper, %-in. fin-
ished plywood, sandpaper, Plastic
Wood, enamel undercoat and paints,
fine paintbrush, clear decoupage fin-
ish, screw eyes.

Method: Draw the pattern to full
gize, trace it on the plywood and saw
it out. Sand the edges and fill any
holes with Plastic Wood., Apply the
undercont and let it dry, Do the same
on the reverse side, then sand lightly.
Paint the design you wish or follow
our sugpestions, having drawn or
traced the design on both sides of the
plywood. Use two coats of paint and
sand between them,

After the paint is dry, twist a serew
oye into the gure top and apply the
clear finish. We hung the figure and
applied finish to both sides at once,
Three coats pive o durable finish.

PM photos: Arnold Spandator

Wood shavings (left) and wood trim
are glued, held with tape or bobby pins,

3 Metal stars

Metal stars are cut from nickel, braas
and copper found in hobby stores and
are glued with contact cement, Tex-
ture is made by hammering the metal
on a wood rasp or by using an icepick.

To muke the Bethlehem Star, cut
the brass pattern twice and the nickel
and copper ones four times cach.
Halve the nickel and copper ones ver-
tically. Slit a brass piece from the top
star point vertically to the middle;
slit the other piece from bottom to
middle. Slide the two together and
glue, Pogition the nickel and glue. Do
the same with the copper.

1-1/2" DIA. |

/

COPPER X
R

—=" 418" DI

BETHLEMEM STAR

The pattern for the eight-pointed
Star Flower is made by joining two
d15-in, squares of copper together,
Patterns for the brass and nickel
designs are made using 2-in, and
2-in. squares respectively, and round-
ing the corners. The eight petals of
the copper Aower are based on 1-in,
squares. You can use a sharp scissors
or tin anips to eut the thin metal,

Star Flower, the sight-pointed design,
is based on two squares combined.

4 stained-glass
poinsettia

Make a poinsettia that glows next
to your Christmas tree lightsa.
Tools: Glass cutter; breaking pliers
to break off small glass pieces; gro-
ziers to remove excess glass bitz: 25
to 100-watt soldering iron; hardboard
work surface; safety glasses.
Materials: Five %-in. vellow glass
jewels; 14 to 1 sq. ft. each of red and
preen glass as thin as available; 1-1hb.
apool of ", solder: one roll #4 or -
in, copper foil (depending on glass
thickness) ; one 6-ft. strip of lead
came with a %-in. U-channel; Aux
(oleiec or zince chloride); kerosenc;
carbon paper; oaktag paper; bur-
nisher,

Making the design: Draw the fuoll-

size pattern and make a copy on oak-
tag. Cut out each piece of the ouktag
pattern; place them on the glass,
Cutting and breaking: Note: Before
cutting the plass, practice on Eliss
seraps, Dip the cutter in Kerogsene to
lubricate it. Score the glnss by draw-
ing the cutter toward vou in one firm
stroke, Grasp the gluss on cach side
of the score with thumbs and index
fingers and make a fist. A quick up-
and-outward motion will separate it
on the score, To break samall glass
pieces, use breaking pliers: smooth
leftover nubs with grozing pliers.
Place the pieees on the pattern to
check the fit.

Leading sand foiling: Wrap the jewels
in the U-channe]l of the lead came and
cut it with sharp scissors so the ends
butt topether. Wreap the capper foil
around the glass edges so an equal
amount of foil ia on both sides. Over-
lap foil ends 4 in, Burnish the foil to
the glass,

Soldering: Apply flux with a brush to
the foil and lead; reapply during the
soldering., Spot-solder several joints
by heating solder with the iron and
letting the solder flow along the cop-
per foil., Then aolder the copper on
one side of the piece, Lot cool, then
solder the other =ide. At u strong
point, solder & wire loop to hang the
piece. Wash the poinsettin with aoap,
Supplies are available from Glass
Masters Guild, 621 Sixth Ave., New
York, N.Y. 10011, * ko
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Two enchanting
dollhouses
you can build

| Here's total living on a small
» scale in PM's world
yof miniatures.

| I::',r Penelope Ange!l

ASSISTAN ME AND SHOP

It's grandeur on a miniature level in this stately
Victorian house. These lifelike accessories

and much of the furnitura are from Craft Craative
Kits. Elmhurst, lll. The Victorian sofa, chair,
bathroom fixtures and kitchen appliances are
from Mini Mundus, New York: N.Y

PM photo: Cosimo



wvh':mw to the world of
miniaturesbywavofour
Victorian and town houses.
You can build either house to
give the little ones in your
family hours of fun. Many
items scaled to miniature size,
such as paper shingles and
readyv-made windows, can aid
you in your project.

You'll need several special
tools for miniature work., A
power saw with a fine blade
for cutting intricate wood
pieces is necessary. You'll
also want secissors for cutting
paper and cardboard as well
as tin snips to cut sheet metal
for accessories.

(ther tools to have are: a
metal raler for measuring
and cutting against; several
utility knives; needle-nose
pliers and tweezers for close
work: miter box; awl: drill;
small tack hammer; and
sandpaper in three grades.

Victorian dollhouse

This Victorian dollhouse
mightwell become an heirloom
in your family. Its dimensions
are 34 x 20 x 46-in, high.

The exterior is premade
clapboard painted white.
Shingles are made from
chipboard strips. The =loping
roof over the porch is made
from three pieces of wood
attached to a subroof,

Materials

To make the house, you'll
need two 4 x B sheets of
finished plywood, one Yj-in.
thick and one 4-in. thick.
You'll also need: 8 ft. of 1 x
2-in. pine strips for the
exterior trim and poreh trim:
8 strips of 22 x Me-in. molding
for the baseboards and living-
room ceiling trim; one strip

Comforiable quarters for a city dweller are .
found in our town house with furniture from

Yield House, North Conway, N.H.: accessories

from B. Shackman, New York, N.Y.

16-in. wide of decorative
molding for the top of the
pillarsand porch: 16 windows :
one door; white glue for
gluing joints; rubber cement
for gluing wallpaper; %-in.
brads for nailing the exterior
molding; finishing nails for
attaching partitions to the
ceilings; 1 x & flathead wood
screws for joining the outer
shell of the house; metal
filigree trim for the rooftop
favailable at lamp stores):
piane hinge 24-in. long (a
30-in. hinge iz easily cut);
two caster bearings for ease
in opening the house front:
three sheets 22 x 30-in,
chipboard for shingles ; paint;

wallpaper; 18 sheets of 314 x

22-in clapboard siding; lateh,
Steps for assembling

First cut the pieces out,

making proper spacez for
vour wihdows and door. Use
the layout diagram for the
arrangement of parts,. but

R mp agag=

This 3-story town house can be
built in several weekends to delighl
a young homemaker. See complete
plans an a following page.
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1/4 x 35/8 x 5-1/8"

METAL TRIM MANSARD ROOF
DECORATIVE
MOLDING

DETAIL

A
\ ROOF TOP
Vo4 x 3T k12027 _ STRIPS
“1/8 x 34"
SHINGLE
DETAIL

ARDBOARD

WALLS (2}
= 1/4 % 9 x 10"

i

HOUSE BACK
:hﬂfﬁuﬁ" y, 1/2 x 25-1/2 % 32"
\ . /8" QUARTER
1/8x1  ROUND
STRIP

FLOOR ’
1/4 % 14 x 32"
5

~
i/2"

* INDIVIOUAL
108 =1 GLUED
STRIPS 1/2" SEGMENTS

a4 — SIDES (2)
1/2 % 14.1/2 x 25-1/2"
WALLS 2V

HINGE —_
DETAIL i
SIDING %i :
PLAND '
HINGE CUT - |
TO 24" =
=
=
=
S
PORCH =
e
SIDES (2)
117 n 2 x 25:1/2
TO ORDER
PLANS, SEE
PAGE 122 2.1/4" HIGH
1/8" WOOD STRIPS

CUT AND GLUED

Needie-nose pliers (right) hold brads as
the builder hammars in a delicate place.

At bottom right,
clapboard siding is
being measured.

The front swings open and
. 1 8 the roof detaches to reveal the
AT complete interior of the house.

118 |'I|i' POPULAR MECHANICS

\ FROMNT SIDE
N r" ~ =¥ Hook
\ = L-"FLOOR s
FRONT PANELS (2] 14 14 x 32" BETAIL
12 x 13172 x 25-1/2"
- = DING
PORCH FORCH PORCH
PILLAR DETAIL - DETAIL
| otz
" T SIDEOF
238 e HOUSE —
/2" MOLDING 1747 BALL CASTER
SEGMENTS CLEARANCE ATTACHED
WITH SCREWS

1% 2 FURRING STRIPS

RIPPED TO 3/4" 50, POSTS
8.1/4" HIGH

follow the dimensions given for cut-
ting. Make sure the large pieces fit
together before you begin to assem-
ble them.

Attach sides and back with screws
in predrilled holes. Join the porch
according to the exploded drawing
and attach it to the house front. Con-
gtruct the roof. Glue the roof trim
and paint it black. Install painted

(Please lura to page 121)
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Pssst! Your problem ceiling is showing.

Cover it up! Dress it up! Light it up!
With a new Armstrong suspended ceiling.

Introducing the suspéended ceilling
that doesn't look like a suspended
celing, Look closely, You can barely
see the metal grnid, Armstrong has
carefully designed this new ceilling so

the color-matched grid 15 part of the
celhing pattern, not an interruption
And because this 1s a suspended
celling, wall-to-wall beauty is just one
of the benefits, It's easy to install
and easy to keep looking fresh and
new. It a panel gets damaged, just
lift it out and lay in a replacement.
Mo staples or glue, no muss or fuss.

The pattern above is called Scotch
Pine, and its rustic board-and-plank
look seems to make the whole recre-
ation room more inviting. Scotch
Fine is washable and fire-retardant,
and because it's a suspended ceiling,
the panels simply lift up and out of
the way for easy access to pipes,

Fm——— e ————— e e e e

| Armsirong Name
7612 Watch Ave

| Lancaster, PA 17604 Straet

I I'd like more information on your Cit

| new suspended ceilings. Please rush ity
it to me, free of charge.

| State

I

|

Al 7

wires, and ducts above. You also can
put lights where you want them, like
over a pool table,

You can install a beautiful new
Armstrong Scoteh Pine suspended

Zip

"
CREATORS OF THE INOOOR WorRL DE

celling almost anywhere in your home
Briefly, here’'s how

1. Hang the Armstrong Super White
metal runners at least six inches
below existing celling or open |joists

2. Attach the Armstrong lights
directly to the grnd—no special
hangers required=and arrange for
proper electrical connection.

3. Snap the Super White cross tees
into the main runners and lay in the
new Armstrong ceiling panels, It's easy!

Your Armstrong ceiling retailer can
show you a broad selection of sus.
pended ceillings. He has everything you
need: ceiling panels, Super White

grid, lights, and easy-to-follow instruc-
tions. Find him under "Ceilings" in
the Yellow Pages. Or send us this
coupon, and we'll send you his name
and our free full-color brochure,

(Armstrong

B ——— ——



GO

by land.
Escape
by water.

Leave the road-bound crowd
and wall-to-wall campgrounds
behind.

With your own Evinrude
powered rig on a modern
easy-towing, easy-launching
trailer, you can launch a day
of fun most anywhere,

You can go where the fun is fresh. And get thera ahead of
the rest with a high-performance 175 or 200 hp Evinrude V-6
that cruises faster than most motors can run. An exciting
motor that takes you to new and exciting places. Lets you go,
with friends. In a big, comfortable boat.

If you like to ski, an Evinrude V-6 can handle whatever you
have in mind — tournament class skiing, barefooting, kite
flying — whole ski shows. With its big power and displace-
ment, it does things lesser motors can't do. Does them
guietly, easily, almost effortlessly.

It lets you ski as good as you know you can be,

The Evinrude 175 and 200. Power to escape from whatever
you'd like to get away from.
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/4 x 3/4 x 18"
CLEAT PROVIDES
GLUING SURFACE

,.-rJ CLEARANCE

GABLE FRONT —

GLUE CLEAT

.
FRONT  gooF DETAILS

\ ROOF
ra

SIDEWALL

65" | ~ROOF ANGLE
;lru‘__ i“C-U'T

/8 x 12 x 20" e
B 1T

Steps tor assembly

Hause dimensions are 12 & 20 x 35-in.
Follow the dimenstons given whan cutling.
Assemble the house by nalling the first

floor to one side of the house, Insert
first-ficor partition; Glue it to floor;

nail it to the ceiling (second floor) and
nail ceiling to the house side. Nall the
third floor to the side of the house: add
ite partition and ceiling as with the
previous fioors. MNail the other side of
the house to the floors, and add the roof,
Paint, wallpaper and stain the interior.

Paint tha inside of both house front
panels white and insert the door and
windows (also painted white). Hinge each
frent panel to the house with three
34-in, hinges. Nail on the house back.

Add decorative molding to roof and paint
extarior trim white. Apply exterior brick
and shingle papar with wallpapar or rubber
cement. You might add door hardware
available from suppliers of miniatures
and a magnatic catch 1o keep doors closed
when the dollhouse is nol being used,

| |—27/8"
CUTTING LAYOUT

FLOOR
19172 % 18.1/2"
| 8 WALL
SIDEWALL F 1 -
FLOOR BACK
111/2 % 10-1/2" ) SIDE WALL 1
1/16" CLEARANCE |8 sz 11:1/2 x 311/27
TOP AND BOTTOM
3/4" BRASS  FRONT FLOOR IDE WALL ROD
BUTT HINGE BASE 111/2%19.1/2" 51?15: x 31-1/2" : 10
HINGE DETAILS 0. 5 " |
4x8 x 1/4" PLYWOOD
DOLLHOUSES

(Continued trom page 118)

windows and door. Paint and paper
the interior.

The inner walls are installed a
floor at a time. Glue first-floor walls
to the floor. Insert the second Hoor
and nail it to the first-tloor walls.
{You'll have to retouch the nail
holes.) For additional strength, pre-
drill from the exterior and screw the
gecond floor to the house shell, Con-
tinue until all floors are installed,
Then nail on the painted elaphoard,

Total material cost for the Vie-
torian house, about $120, includes
premade doors and windows we got
from Craft Creative Kits, (See page
122 for other suppliers.) You can cut
coats if you make all parts yourself,

Miniature town house
You can build this home in several
weekends for about $60, including
some readv-made parts you could
make vourself. Floors, trim and most
walls are painted. Brick and shingle
npaper goes on the exterior.
You'll need a 4 x 8-ft- sheet of
Ly-in. finished plywood ; *s x 12 x 20-
{Please Iun o page 122)

FURNISHINGS AND ACCESSORIES YOU CAN MAKE

You can represent virtually every detall
in I'fe in m'niature form. Many of the ma-
terals needed are right al hand. The
siandsrd scale whan working with minia-
tures |a one inch Lo the faol

® Books and magazinss: Check book
club ads for plcturas of t'ny books, Cuf
these out and paste them lo a pleco of
wood, The rows of books in our Victorian
house bookcass ware drawn on sirips cut
from fille folders, 1olded and glued to form
a hallow rectangle.

® Bookcases: The bookcase in our Vie-
{orian library was made from % -in. besch-
woed joined with white glue and decorated
with na-row mold'ng.

® Chandallers: Crystal chandeliers can be
mada from Uny beads glued or wired to-
gethar.

B Curtains: The curtains for our houses
were cutl from material that doesn't ravel,
gathered at the fop and tled back with bils
of yarn. You can glue them to the houso.
® Floor coverings: Magazine [llustrations
of carpet and parquet can be glued to the
wood floor, than lightly varn’shed,

® Food: Modelng clay palnted wih anam-
el and varnished makes delectable past-
ries, vegelables, frult and bread. Or use
bits of wax crayons to make frull,

® Stairs: Procut stringers of thin hard-
wood to which you can glue treads and
risers are available. Or make your own
stairs from balsa wood.

1/4" BALSA WOOD
MANTEL
1-3f4 x 41/2°

FRONT
axd" |

SIDE
1x4"

PLATFORM—"
2x6"

® Fireplace: The firepisce In our town
house was made from balsa wood cul 1o
the above d'mensions. Brick paper was
gluzd to the wood (dan’t 1raet the ins de)
wilh rubber cement. You might wanl lo iry
your own deslgn, fin'shing it w'th decora-
tive molding and other paper finishes.
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| DOLLHOUSES (Continued irom sage 121 white glue: molding for gable, Fol-

low assembly instructions given with

= = | in. plywood sheet; five windows and the layout pattern on page 121. You
one d:mr,_ ready-made; six “#3-in. can minimize construction time by
hmz_en; 1-in. brads: paint; wallpaper  ordering prebuilt accessories or have
{living room, exterior) snd paste; fun making up your own, LB
il R R i
i Ll Sl Sl v HOW TO ORDER PLANS
‘ ; e
- - : e z — R For detailed plans and &8 how-
COR"ER , e I’- v | to booklet, send 3$7.85 for Vic-
- i e —== torlan house, $5.85 for fown
. : t | house or $11.85 lor boih to Pop-
New ideas to help ;mdu I = m;,' ular Mechanics, Home and Shop
| e Dept., Box 1014, Radio Cily
e Statlon, Mew York, M.Y. 10019,
]_! BaiE
[_. | | #iF.R* Follow these diagrams when
| cutting parts of Victorian
[“ house out of plywood sheets.
CL T 1 o
LERT L)
T pur
#
e ::"1' E‘h:h:‘ ln § LU0R | P rOs, :uﬁu-
Foor R L TN o T L
-l
: vy
e o ﬁj}b P

i x 8 x 2 PLYWOOD

Tiny but total (left) are a
Chippendale wing chair and
fireplace, both available

in kit torm from X-Acto.

FILL il ABOUND WIKDOWS AND PIPE HOLES Y0 KEEP
OUT INSECTS, HEAT, DUST, RAIN, SNOW AND COLD AR,

SOURCES

Furniture and accessories

m Craft Creative Kits, Elmhurst, Il
B0126: catalog 50 cents.

®m Hobby Craft Minlatures, 118 West
Main, Marshalitown, lowa 50158,
catalog §1.50.

® Mini Mundus, 1030 Lexington
Ave., New York, N.Y. 10021; catalog
%2.16.

WEDKD, INSEDT HAMOLE AND
T FOR A LN LASTING | EAMAGED ARBAS ON The modern ceramic bathroom set (above) m B. Shackman, 85 Fifth Ave., New
EERAIR ORMATE FURMITURE & ijs m small version of the real thing. It York, M.¥. 10003; catalog §1.

el

w HOBBYISTS FIND VERSATILE
PLASTIC WOOD'S PUTTY-LIKE COMSISTENCY IDEAL
FOR MAAKG WIOODEN JEWELRY, COLLAGES AND
WOOD SCULPTURES . BLILDING MODEL
RARLROADS FLANES & SHIFS
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comes complete with metal drains and
faucets from Craft Creative Kits.

Small tools for working on miniatures
include the Dremel Moto-Lathe (above)
and the Moody Maxi Tool Kit (below).

m X-Acto House of Miniatures, 45-
35 Van Dam St, Long Island City,
M.Y. 11101; catalog 50 cents.

m Yield House, Dept. 45, North Con-
way, N.H. 03860; catalog 25 cents.

Books

m Complete Book of Making Minia-
tures, Thelma R, Mewman and Vir-
ginia Merrill, Crown Publishing, New
York, N.Y.

m Do'lhouse Idea Book, Valerie
Jackson and Pauline Flick, Haw-
thorn Books, Inc., Mew York, N.Y.

m Make Your Own Doll Houses and
Minialures, Marian O'Brien, Haw-
thorn Books, Inc., New York, N.Y.

Miniature room displays

m Art Institute of Chicago, Thorne
Aooms, Michigan Ave. at Adams,
Chicago, lil.; admission 25 cents.
® Aena’s Miniature Rooms, Almond
St., Percy, lil.; by appointment.




IT IN WOOD, METAL,
PLASTIC. SCREWS

IN,AND REVERSES T0 TAKE
» WOOD

THEM OUT. C
T0 MORTISE A DOOR. LIFTS
OLDTILE FROM THE FLOOR.

IT S0RES IN CONCRETE OR
BRICK OR ROCI(




CORNER

New ideas to help youdo

mmmmmegéoductsmu

9 HI]I.IbEHﬂlIl

STICKY WINDOWS SLIDE EASIER
FWM#FEWMW

PREVENTE Ruzi & g

REMOVE Ry

HOUSEHOLD OIL OM A ZAG DISSOLVES ROAD TRR
FROM CAR BUWPERS, FENDERS £ BOCKER PANELS
WO T HARM, PAINT O CHROME

APPLYJIT!

NEXT TWIE YOU LISE

FRONT-WHEEL DRIVE HAS ARRIVED!

(Continued from page 94)

back of the transmission. It's as
if you took a conventional in-line
engineg and transmission, turned it
180° and installed it “backward.” A
completely “backward” layvout puts
the radiator very close to the fire-
wall, s0 the fan is usually electric
and mounted adjacent to the engine.

Some FWID cars have the radiator
at the front of the compartment
ialso with an electric fan) and run
long radiator hoses over the trans-
mission connecting to the “back™ of
the engine.

The back of the engine, however,
could also be considered the front.
Although it has the flywheel, clutch
and transmission there, it also has
the alternator and water pump,
which are belt-and-pulley-driven off
the camshaft instead of the con-
ventional crankshaft drive. The tim-
ing case, sprockets and chain are
at the firewall end of the engine,
This design, although unorthodosx,
provides excellent access to  the
pulley-operated accessories and the
radiator,

The transmission shaft layout for
engine-in-the-rear is, however, very
similar to any in-line arrangement,
only in reverse. Power goes from
the engine in the rear of the com-
partment toward the front, into the
transmission. It is transferred from
the transmission mainshaft to the
pinion shaft, which brings it back
toward the center of the engine com-
partment, into the differentizl, then
straight out to the axle shafts and
wheels,

In some arrangements, the trans-
mission actually is as much under
the engine as in front of it, Power
from the clutch shaft is transferred
by gears straight down to the trans-
mission mainshaft, which doubles as
the pinion shaft. This arrangement
also brings the power back toward
the center of the engine compart-
ment into the differential. In this
transmission, the second shaft, called
the intermediate, is below the main-
shaft; and the third, which is the
reverse gear shaft, 13 found at the
hottom.

At one time Saab and some other
FWD cars (such as DKW had a
svatem called the freewheel, a one-
way clutch arrangement on the
transmission mainshaft that per-
mitted the car to coast freely by
disengaging the wheels and trans-
axle from the engine and cluteh.

The freewheel clutch did cost you
compression braking, but if wyou
wanted you could lock the eluteh on
and eliminate the freewheeling. The
clutch was good for fuel economy

and took some load off the axles,
but critics called it a safety hazard.

Engine and transmission in
line—engine in front

If the engine is short enough, it's
posaible to put the engine first, then
the transmission, all in a straight
line. This is the arrangement on
some Renaults and on the Subaru,
which has a horizontally opposed
four-cvlinder engine,

Even with the short engine, the
power has to be brought back toward
the center of the engine compart-
ment to give it a straight sideways
run to the wheels, In the Subaru,
the power goes from the engine into
the tranamission mainshaft and is
transferred to the pinion shaft di-
rectly below it. The front end of the
pinion shaft has the gear that meshes
with the ring on the differential,
which i3 in the zide bottom of the
front of the transmission,

Wrap-under transmission

If the engine is too long for the
Subaru treatment, part of the trans-
misaion can be wrapped around the
rear bottom of the engine, as in
Olds Toronado and Caddy Eldorado.

The back of the automatic trans-
mission's torque converter bell-
housing has a short extension cover
bolted to it. This accommodates a
sprocket splined onto the turbine
wheel shaft from the torque con-
verter. Directly below the aprocket
{far enough for the shafts with
planetary gears, clutches and so
forth to pass under the rear of the

V&) is a second sprocket and the
transmission input shaft. A chain
wraps around both, and power is

transferred from the torque con-
verter straight down to the shafts
and pearshifting members of the
automatic. At the forward end of
the transmission is the differential,
and from there on the arrangement
iz standard FWD,

The original Toronade had a
planetary gearset-type differential,
but all late-model units and the
Eldorade are conventional setups.

Service on FWD
Front-wheel drive has few special
service requirements. The FWD
driveshaft CV joints do double-duty
and cannot be expected to last as
long as those in a transmission-to-
rear-axle propshaft, but on most
cars (some Saabs with grease fittings
being an exception), they're “packed
for life"” with moly grease.
You ecan lengthen their life by
(Please lurn lo page 126)




GET TRUCKIN:

Time was, all a truck did was
work. Up at the crack of dawn.
Toil till the cows come home.

But something's happened of
late. People have discovered that
once you get the dust off the out-
side, and the tools off the seat, a
truck can be a heck of a lot of fun.

As a matter of fact, people have
taken such a fancy to the truck
as a recreational device, that it's
become an honest-to-goodness
movement. Called, appropriately
enough, Truckin'.

And if you'd like to get in on it,
we can’t think of a much better
place to start than GMC.

Because after 75 years of build-
ing trucks, we really understand
what it's all about.

Just tell a GMC dealer what kind
of Truckin® you had in mind, and
he'll fix you up with the right pick-
up to do it in. A crew cab, a 4-
wheel-drive, a wideside, a fender-

side. In just the size you need.
From a half-ton all the way upto a
big one-tonner. And he'll help you
spec out the axle ratio, engine,
transmission and tire combination
that's just right for you.

But best of all, the truck you end
up with will be a GMC. With stand-
ard features like independent front
suspension and counter-angled
rear shocks. For a nice smooth
ride whether you're tearing through
the fields or running down the
four-lane.

So see a GMC dealer soon. He'll
introduce you to a side of Truckin’
that maybe you haven't thought
too much about.

The fun side. The GMC side.
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wbuld fou py 11¢ an hour to keep your
workshop warm
while you work this winter?

This portable heater® offers an easy, low-cost way to keep your garage,
workshop, shed and other unheated buildings warm and comfortable

in the coldest weather. Delivers
30,000 BTU's, about ¥ 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. Mo plumbing . Just plug into electrical outlat
to start. Pull plug to stop.

See your local hardware store or home center today, or write Dept. PM
for more information.

Koehring
K Atomaster Division
xomemns |, Bowling Gresn, Kentucky 421101

*Use only in accondance with
manulacturér’s instructions
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FRONT-WHEEL DRIVE

Continued from page 124)

having the front wheels dynamically
balanced at least once a vear, and
by replacing shocks at the first signs
of deterioration.

Also check tire pressures periodi-
callv. Note that some FWD ears run
with higher tire pressures in front.

Axle shaft nuts

Most new FWID models have a sep-
arate hub and dise: therefore it is
unnecessary to remove the axle shaft
nut. However, those models having
an integral hub and disc do require
servicing as follows,

The nut that holds the hub and
dise to the front axle driveshafts
must be really snugged down., The
range, depending on the car, iz 145
to over 180 ft.-lbh., heyvond the capae-
ity of a 0-100-ft.-lb. torque wrench
used by most Saturday mechanics.

The only time you have to worry
about this (unless vou get into some
pretty advanced work) is if the discs
must come off for resurfacing or
replacement during a brake job. Only
solution: Invest in a higher-capacity
torgue wrench (multiplication adapt-
ers are available, but it's usually
cheaper to buy a new wrench ).

CV joint boots

The CV joint rubber boots are very
important factors in the life of a
CV joint, If they're torn, dirt can
get in and lubricant can pet out.
Replacement, however, is something
vou probably should leave to a pro-
fessional for, among other things, it
takes a special tool to properly fit
the metal band clamps that hold the
boots,

Wheel nuts

You may have heard that the wheel
nuta on FWD cars must really be
tight, but that information is not
applicable to all, so check apecs. Yes,
it's 130 ft-lbs. on Toronade and
Eldorado, but it's 65 ft.-lbs. on the
typical import.

Rear-wheel bearings

The front-wheel bearings on FWD,
like the rears on a rear-drive car,
don't require periodic adjustment
and lubrication. However, the rear-
wheel bearings are serviced on FWD,
for the rear wheels are the free-
rolling ones, just as are the fronts
in a rear-drive car. Clean, repack
with wheel-bearing prease and ad-
just once a year.

Towing

Everything's up front, so if the
car has to be towed, have the front
wheels off the ground. * %k




Earn*8 an Hour ~
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Sharpening
Saws &Tools

L 245 50 ¥ R

Part Tie Shop Now ake;
$30,000 A Year in Profits

; g Floyd B. of New York started his saw s ning busi-

lets you start earning right now. noss il}this spare titfgﬂ- f_*t“thibﬂfﬂm lon 2 'Hngiﬁi;mi:
. . s \ e it necessary to quit his regular jo

You need no experience or training. full time to his new hu%i:mua of his ot To?ia}- havlgns

Your precision-made Foley equipment does a fully-equipped saw sharpening shop. In his first year,
the job for you. Simple, easy-to-understand he did over $30,000 in business.

instructions tell you how. @ will finance you.

Sharpening is Big BuSIN@SS T no need to make s huge investment o

- / g oot hon To s e e Yot
... and Profitable Too! D T T

finance your equipment to help get you started with

A:lll over the country, in small towns and pig ;‘:‘u":;“:mgmt;;ﬂp'& g:ﬂﬁﬁ; -;i;frﬁgemig rfuo;tsharp‘
cities, people just like yourself are earning =
big money in the saw sharpening business. ND F[ﬂﬂﬁhlSﬂ FBES!
Industry, home handymen, professional car-

penters all need their equipment sharpened. ND Dhllgﬂtlﬂn Find out today how you

It's a business that’s growing every day. can earn big money in the saw sharpening business.
S Write today for more information. There

! " is no obligation,
Sharpen Carbide and High Speed Tools Manufacturing Company
= gy 1 he tremendous wth of the TRV Dolay: S00g.s Monisiapells, Wisnacath: SARY
use of Carbide Tipped Saw
Blades and other extra hard
metal tools is an extra bonus
for saw sharpening shops using

¥ Fa = - .
Foley's Carbide Grinding For Free Information

E":;m'ltg renovate ?“r.lrbcida 2 S

...15 minutes that pays b

ety aioets  \Without Obligation
e e s : |
myieseszecdy  [Vail Card Today!

laminated woods, ha
and giant logs.

No Experience needed.

Here's a business of your own that

- 'Ji_i'
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Sun engineering
is the difference.

Now you

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

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

The Sun
product you
buy today

-~ 5;3 —made

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

For tune-up

testing equip-

ment—timing

lights, dwell/tachometers,

accessories—as well as tachs

and gauges, buy the No. 1

name in the industry, We don't

believe in making anything but

the best. We don't think you

should settle for K

anythingless. In

the leng run, it
doesn't pay.

CONSUMER

PRODUCTS

e 3/ /)] ELECTRIC CORPORATION
COMSUMER PRODUCTS DIVISION

3011 East Roule 174 - Crystal Lake, i1, 50014 - [815) 455-TT00



EARTHQUAKE!
{Continued from page 67)

current flow in the earth,” he ex-
plains. Scientists had discovered that
dialectric characteristics of the
ground change before a quake,

Animals act strangely

Most Chinese succeases have been
bazed in part on reportz of the big
volunteer corps. And in at least three
cazes, Dr. Raleigh notes, abnormal
behavior of animals contributed to
confirmation that a quake was about
to hit. The Chinese claim to have
found, he says, that shortly before
a big shake, rats vacate buildings,
horses and cows refuse to enter
stalls, chickens won't roost, snakes
desert their holes.

“We were skeptical at firat,” Dr.
Raleigh admits. “But the longer we
were there, the more convincing a
few of those stories sounded.”

After the Hollister quake in Cali-
fornia, on Thanksgiving Day, Dr.
Raleigh and a colleague interviewed
ranchers and farmers in the area,
Most, busy with festivities, had ob-
served nothing. But one lady who
raised blooded horses was with her
animals that day and rose to the
questions.,

She'd found no rationale for their
wild behavior. They ran around the
pasture in a crazy sort of way, she
gaid. One refused to eat. A well-
trained colt wouldn't leave the pas-
ture even when blindfolded. He
reared, kicked and had to be released.

“There may be something in it,”
Barry Raleigh admits, * . . . it's
worth investigating.”

Prediction technology

Meanwhile, an arsenal of instru-
ments is monitoring suspicious areas
in this country and others, Air-bub-
ble tiltmeters watch for slight
changea in ground slope, seismome-
ters detect changing seismic veloc-
ities in rock, sense little foreshocks
and small quakes that may precede
whoppers, magnetometers look for
aberrations in the earth's magnetic
field caused by distortions of rock
under stress, and ereep meters check
movement along known faults, The
awelling of large areas of ground is
under the surveillance of delicate
gravity meters that spot fractions
of an inch change in elevation, and
resiglivity gauges check the bed-
rock’s conductivity and density.
Strain meters, stretching through
deep tunnels, measure changes in
stretch or shrinkage of the rock, as
small as half a centimeter a year
in a 10-kilometer expanse, They're
so sensitive they'll detect flexure of
the earth due to passage of the moon.

More recently, laser ranging de-
vices have been detecting horizontal
movement across faults, And the
latest tool used in quake prediction
iz the “golfball satellite”—an orbit-
ing sphere surrounded by corner
cube reflectors that will bounce back
beams from earth stations, detect-
ing even infinitesimal vertical defor-
mations of the land's surface.

Panic in the streets

While no responsible scientists
believe that any one device or system
will provide the answer to depend-
able prediction, most are confident
that combinations of detected pre-
cursors will pave the way to accu-
rate forecasts, warning systems and
—if necessary—evacuation plans.

Surprisingly, not all experts are
aure that alerting the populace is a
good idea, though most do. “One can
imagine,” says the Geological Sur-
vey's Dr. Hamilton, “that prediction
of a shock near a major city could
lead to a drop in tourism, fleeing of
the panic-stricken, and convergence
on the area by thrill-seekers. Failure
of the earthquake to occur could
result in recriminations and law-
suits,

“Predictions, however,” he adds,
“have the potential to provide enor-
mous benefits . . . save lives, as has
already been shown in China. A
warning could avert serious conse-
quences from damage to pipelines,
storage tanks and nuclear reactors.”

Like Dr. Hamilton, most propo-
nents of earthquake prediction admit
that potential problems require
study, but have few reservations
about the benefits. “If people are
protected from fire and collapsing
structures, if water levels behind
dams can be lowered, few livea need
be lost, even in strong quakes,”
UCLA's Dr. Ralph Turner pointed
out in a study he conducted for the
National Academy of Sciences.

Help on the way

When can we expect accurate
earthguake predictions? A few opti-
mista say five years. But most scien-
tists estimate 10, What about those
collapsing buildings and dams? Can't
something be done about them?
They're getting a going-over, too, as
part of an extensive earthquake
program. If we can make our struc-
tures earthguake-proof, points out
Dr. Ray Clough at the University of
California in Berkeley, we won't
need to evacuate people at all—and
billions of dollars of property will
be safe in a big shake-up.

To find out what's going on in
this interesting area of earthquake-
proofing, aee the January issue of
PM, L

K-D Tools make
weekend
carrepair jobs
easy!

Want professional results when
you “do it yourself' ? Use the same
K-D Tools professional mechanics
use to speed and simplify the
toughest repair jobs. Visit your
auto parts jobber who features
K-D Tools and check out these
typical time and money savers:

K-D 2402
Bendix Brake Toal

Essential for work on Bendix
shoe brakes. One end re-
laases brake shoe return
spring for shoe removal,
the other reinstalls
spring.

K-D 2394

Oil Filter
Wrench

Makes it a

cinch to ramove

J/ any disposable

il filter 3%," to

3%" in diameter,

Can't punclure or crush

filter even in closast quartars.

K-D 2397

Snap-Ring Pliers Set

Set includes internal and external
snap-ring pliers with interchangeable
points. Assures fast, easy removal and
replacement of ringa.

describes 791 K-D
automotive specialty
hand tools. Mail
coupeon for your copy TODAY.

AL 70085 -

|
make tough jobs easy
K-D Manufacturing Co., Dept. PM,
Lancaster, Pa, 17604
Send me FREE 68-page pocket catalog, |
1
Name I
Address I
City State Zip
L --4
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A HOT PLANE GETS ITS SEA LEGS

{Continued from page 63)

sensor to detect, track and range
targets at distances over 115 nauti-
cal miles. It can track simultane-
ously 24 targets and attack 6 tar-
gets. The plane wasn't named the
Tomeat for nothing. It carries long-
range Phoenix missiles, medium-
range Sparrows and short-range
Sidewinders, When all have been
expended, the crew can rake at-
tackers with a 20-mm cannon.

The Phoenix is a fantastic wea-
pon., These missiles have hit targets
from a launch range of 110 nautical
miles and have proven effective
against high-altitude, Mach 3 tar-
geta (which brings the superfast
Soviet MIG-25 to mind) as well as
amall, low-flying cruise missiles, The
Phoenix uses its own radar to home
in on a target.

The Tomcat has a crew of two.
Behind the pilot aits an NFO, whose
chief responsibility is the weapons
gvatems. Both are surrounded by
radarscopes and electronic displays.
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The Air Boss runs show

The introduction of a new plane
involves much more than training
fliers. Many specialists—plane han-
dlers, flight directors, ordnance tech-
nicians and mechanics, to name a
few—must get to know the aireraft.
During operations, the flight deck
is a busy—and dangerous—place.

No man on a carrier is more
aware of this than the Air Boss, He
runs the air show from his station
high up on the ecarrier's island.
Downward-angled windows give him
a sweeping view of the entire flight
deck. Every plane that takes off or
comes in is under his control. With
the Kennedy's four cats in opera-

Has your CB ever let you down? Right when you tion, a plane can be launched every
needed it the most? 15 ﬂcm'-nrils. .

It could be that "good deal' antenna. Or the The Air Boss on the Kennedy is
lightweight mike that came with the set. To get the Cmdr. John (Dutch) Schultz, a
most out of your CB, switch to Turner at both ends. seemingly unflappable gent who

Try a Turner amplified mike. You'll find out how works closely with an Assistant Air
much talk power your set can really deliver. For full Boss and half a dozen enlisted men,
range when you need it each a specialist.

Make sure your antenna is dependable. Step up to During operations there's an al-
a Turner. Turner builds them tougher, There are 43 most constant murmur of voices:
maoadels for all kinds of base and maobile installations. “0Oh-one-och is at the break . . . Oh-

Ask anybody who has been around CB for awhile. one-oh is at two miles, coming fast."
They know us. Wherever CB is sold, Turner. “Here's a hummer"—a propeller-

driven Hawkeye, “Two-oh-three com-
ing in for a touch-and-go"—a quick

The talk of the road touchdown and immediate climb in-

stead of a landing. “Don't launch

I l IHNEH anvthing till we get more birds on
deck . . .”

MGQDPHDNES Flight training is a repetitive, ex-

ANTENNAS h:hl.lﬁtiflﬂ' exercise. But without it,

the F-14 fliers of VF-32 squadron
716 Dakland Road N E , Cedar Rapids, lowa 52402 could hardly live up to their motto:
i “Swordsmen do it to the hilt!"” * * *

CONRAC
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Sﬂ?ﬂl Cliff Hicks,
Editor of the
Popular Mechanics
Do-lt-Yourself
Encyclopedia:

Why this invitation from Cliff Hicks? To intro-
duce you to a remarkable set of books for the
home handyman, craftsman, hobbyist and
sportsman — the POPULAR MECHANICS DO-IT-
YOURSELF ENCYCLOPEDIA,

The Do-It-Yourself Encyclopedia is a profuse-
ly illustrated, 16-volume reference library chock-
full of step-by-step "how to do it" ideas, plans,
projects and shopping tips to save you money.
And Volume | of the set is yours absolutely free
with this offer,

We will send you this Free volume — and fu-
ture volumes for Free Trial — so you can see
for yourself, without risk, just how valuable and
useful the Do-It-Yoursell Encyclopedia can be.

Your Free Volume | alone gives you a wealth
of valuable information to help you repair auto
bodies . . . antique furniture . . . squeeze a bed-
room into a “tight" attic space . . . buy and
troubleshoot home appliances . . . make musical
instruments . . . make unusual models . . . fix a
leaky basement . . . and more. And Volume | is
just the beginning. You can readily imaginge the
benefits of having the entire Encyclopedia.

Save hundreds of doilars on
reépairs and home improvements
Stop throwing away hard-earned cash unneces-
sarily on electricians, painters, plumbers, who
charge $10. .. %12. .. even $14 an hour.

You can use this 16-volume Encyclopedia to
lay a slate entryway . . . build a desk . . . con-
struct a barbecue . . . make a runabout boat . . .
build a whole new garage — for a fraction of
what you'd spend to have others do these jobs
for you. And that's only the beginning!

Easy-to-lollow instructions
bring you a wealth
of exciting hobby and craft ideas,
Whether you're handy with tools or not so han-
. this set is for you. Step-by-step, clearly
illustrated instrugtions show you how o make
furniture, toys, games; solve plumbing prob-
lems; do wiring, auto and appliance repalr.
You'll not only save labor costs — you'll learn
how to get good buys in materials and appli-
ances . . . learn what to look for in buying a
house . . . learn of tests you should make in the
store before you buy an air-conditioner . . .
binoculars...a rotary mower,..a used camera.
You'll get expert guidance in skills that can
help you earn spare-time income . . . become a

how-to-do-it
ilustrations
& Stain-and-sculf
riéasistant
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binding

= Opens llat

for workbench use
* Big, easy-to-read
type
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Volumes— 3,136 pages —
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better home gardener . . . build a duck blind . . .
remodel with drywall . . . add a patio . . . con-
struct dormers . . . much, much more, It's like
having hundreds of professional craftsmen at
your elbow advising you. L

Turn to any of the 16 volumes in this remark-
able 3,136-page Encyclopedia, and you'll dis-
cover new ways for you and your family to get
more fun out of life . . . to live better for less
mongy . . . to know the deep sense of accom-
plishment and self-reliance that come from be-
ing able to do it yourselves.

'ant to solve common car ailments? Install

a burglar atarm? Build a fun kind of boat? Build
a band grinder or band sander? You can dis-
cover how to do all this — and much more — in
your FREE Volume | alone.

Send for your Free first volume now. Thumb
through it, try out a plan or project, use it at
your workbench. Imagine 16 such magnificent
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“THIS SET OF BOOKS CAN HELP YOU DO HUNDREDS
OF JOBS AND PROJECTS WITH YOUR HANDS —
AND SAVE A BUNDLE OF MONEY ON HOME AND
CAR REPAIRS AND IMPROVEMENTS.

Let me send you o
sample volume FREE

with a cancel-anytime subscription to the set”

volumes side by side, offering you money-sav-
ng tips . . . labor-saving information . . . time-
gaving advice . . . plus annual supplements thal
keep your know-how on new tools, materials
and home improvement techniques up o date.

Decide — only after you have seen your Free
Volume | — whether you wish to continue
receiving additional volumes of the set as
described on the order form. Each volume is
sent on approval — there's no obligation to buy
any at all. Keep only those you want to keep —
cancel whenever you wish. Whatever you decide,
Volume | is yours 1o keep Free. Don't delay —

send for your Free Volume | today,
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NEW MOVIE MAGIC
{Continuad rom page 88)

dream sequence in which the comely
Danner imagines herself in a roman-
tie interlude with gunslinger Bryn-
ner. The two begin a kind of court-
gship dance. As the tempo of their
motions increases, their physical
forms blur into electronically induced
dreamlike streaks or smears. Finally,
the smears merge, representing the
ultimate embrace. Meanwhile, also
flashing on the screen are computer-
choreographed “brain waves''—wild-
ly dancing, changing, kaleidoscopic-
like patterns that grow in complexity
as Danner’'s emotions mount,

The effect is unmistakably sensu-
ous, yvet completely abstract and in-
offensive. While there are some love-
making scenes, the picture is only PG-
rated largely because the actions are
representational rather than actual.

Another sting invelves what elec-
tronica people call “object simula-
tion." In Futwreworld, Delos secien-
tists attempt to make a clone, or
duplicate, of Fonda. The object aim-
ulated is his head and neck which
we sec isolated on a totally black
screen. At first glance, the white bust
would suggest plaster of Paris except
for the fact that we are looking di-
rectly up into a sort of cutaway
cylinder of his neck. The facial fea-
tures are readily recognized as Fon-
da's, but the thinness of his “gkin”
plus the fact that we are looking di-
rectly across the eerie emptiness of
hia eranial eavity to the inside shell
of his skull creates a strange ghost-
like effect.

A ghost takes work

The unanchored bust rotates slow-
ly before our eyes, We view in turn
the sides, then the top of his head as
bizarre highlights turn the calecimine-
like texture almost to the brightness
of chrome or titanium. Nothing quite
like this ghostly bust has ever been
seen on the screen before.

Creating just this one brief scene
took weeks of preparation using
highly sophisticated equipment and
techniques, First Fonda stripped
down to a body stocking and his
entire body, including his hair, was
coated with flat-white makeup. Then
he took a standing position on & ro-
tating platform. Next a slide pro-
jector flashed a grid of horizontal
and vertical lines on his body. Then
three motion picture cameras, po-
sitioned 45° apart, photographed
him one frame at a time, while a
‘man hiding on the floor under a
black velvet cloth rotated Fonda, be-
tween takes, until his entire body
grid had been photographically docu-
mented for computers.

Working with large black-and-
white blowups of Fonda's graphlike
head and neck, senior programmer
Maleolm MeMillan sat at a “digitiz-
ing table” that contained thousands
of wires beneath its surface. McMil-
lan first made a hand tracing of each
polygon of Fonda's bust so exact that
even the physics of the camera lens
were taken into account.

Next, using a “cursor,” a sort of
electrical light pencil activated by a
foot switch, he tranaferred from his
hand tracing over 4000 triangles and
rectangles that composed the full 3-D
image of Fonda's head and neck.
These were then “written” onto mag-
netic tape and combined with a com-
puter program so that MecMillan’s
mathematical version of Peter Fonda
resulted in the 3-D image that moves
so eerily on the acreen.

Why a computer?

The advantage of using computer
graphics to create such effects is that,
once the basic information is fed into
the machine, virtually any deasired
variation on the original subject can
be easily obtained simply by pushing
buttons and turning knobs. An ob-
ject, for instance, can be made to
move in any direction, tilt, rotate,
turn upside down, aplit in two—in
short, do anything you want it to.
The procedure produces results some-
what aimilar to old-fashioned hand-
drawn animation—the kind used to
make movie cartoons—but does it
in a fraction of the time and with
infinitely greater dramatic effect.

In still another segment of the
film we see the dazzling creation of
three Samurai warriors materializ-
ing magically from a complex geo-
metric maze of computer-generated
triangles. The sequence grew out of
a similar effect used in Westworld
involving a mosaic-like pattern of
sgquares—except that composing mov-
ing, overlapping, differently colored
triangles was much more difficult.

Such digitized bits of electronic in-
formation are called picture elements
—or “pixels” for short. Once the
pixels—in this case elements repre-
senting triangles—are fed into a
computer, endless numbers of compo-
sitions can be produced—something
like playing modern electronic music
on a Moog Synthesizer.

The new breed
Futureworld runs through a host
of other special effects, including X-
ray photography, thermophotography
and, in certain operating-room
scenes, involving clone construction,
that old saw, new ways to put a beau-
tiful woman's body together,
The cinematic innovators respon-
{Please Iurn to page 136)
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Why? Because MASTER SHOP
GUIDE lays out everything you
need to know, graphically and
ready-to-use.

What? All about nails, screws,
bolts, wall fasteners, drills, abra-
sives, lumber, plywood, gypsum,
adhesives, paneling, shop math,
stair construction, masonry, wood
finishing, plumbing, pipe fittings,
electrical work, gutters, concrete,
remodeling measurements plus a
built-in ruler, protractor, 45" tri-
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angle and compass. You'll use it in
every job you tackle.

How? Twelve hang-up, stand up
boards. 24 surfaces of laminated-
to-last wipe-clean plastic. 56
charts. The fundamental work-
shop reference tool.

Who? Chances are, your “shop-
wise” neighbor already has one.
Nearly two hundred thousand sets
have already been purchased by
Popular Mechanics readers and
shop enthusiasts.
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When? Right away! Youcanget
your set in a few days by mailing
this coupon along with your check
or money order for $4.95 plus 50¢
shipping.

PM Master Shop Guide, Dept. D=5,

Beax 1014,
Mew York, N.Y. 10019
Pleass send m6 . sst (8} of Popular Mechanics

MASTER SHOF GUIDE, | enclose §4.93 plus 504
for ench set ordered.
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HENRY MORGAN SAYS:

“Good appliance
repairmen are

scarcer than
doctors who
make house
calls’

Did you know that there are over a
billion Fsp liances in use in the United
States v? And three repairmen. At
least that's the way it seems when one
of mine goes on the blink. With more
than two dozen electrical fndgets in m¥
house going snap, crackle and pop,
finally got tired of trying to locate a
guy with enough ambition to take my
money and I gecided to learn how to
make the repairs myself.

When a well-aged comic like me de-
cides to go back to school, you can bet
the fami y jewels it won't be back at
P.8, 93. I'm going to learn at home, or
not at all. So I sent away for NRI's
home study course in Appliance Repair
...and I took the course. -

With a mechanieal aptitude :::Ehtly
below that of King Kong, I needed a
course that started at t hegmnmf-
and didn't move ahead too fast. Well,
NRI did just that. They started with
electricity—what it is and what it does
—and went from there, You proceed at
your own rate of speed. Whip through
it if you want to, or take your time.
What counts is the fact that you learn,
in a way that it sticks with you. :

You learn two things: how to repair
appliances—from little one eylinder
gas engines to refrigeration and air
conditioning equipment; and how to get
gtarted in your own appliance business.
That can mean money for you either
way. If NRI can turn old ten thumbs
Morgan into a reasonable facsimile of
a repairman, think what they could do
for you!

NRI's no fly-by-night outfit. They've
been training men for more than sixty
years , . . and they've had over a million
students. It's the oldest and largest
home study school in the field of elec-
tronics and electricity, so they know it
better than anyone else around.

W
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HEH SCHOOLS

3930 Wiaconsin Avenus,
Washington, D.C. 20046

MeGrow-Hill Contirwing Educaficn Cander

Sounds interesting. Send me your free book on Professional Appliance Servic-
ing. | understand that there is no cbligation, and no salesman will call.

|
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The NRI course is reall;,' easy to un-

derstand . . . with lots of pictures to
ghow you what they're talking about.
They even send you a professional ap-
pliance tester at no extra cost.

With the tester and a few basie tools
you probably have already, you're
ready to serviee most electrical appli-
ances, After a few months, you'll be
fixing your own appliances like I do,
or you can start earning spare time
money fixing them for your friends and
neigh{urs. Before you know it, you can
have your own full-time business and
be independent. .

Take my adviee and clip the coupon.
Even if you don’t know which end of a
gerewdriver is the handle, they can give

ou real professional training that'll
I":Elp u break into the appliance re-
pair field. It's one of the few things I've
ever sent for that was even better than
they said it would be . . . so why put
invest a postage stamp to see if it's
right for you. The NRI eatalog is free
and there’s no obligation. No one will
knock at your door or bug you at home.
NRI doesn't use salesmen. They don't
need them.

Take it from Henry Morgan, the ap-
pliance repair field could sure use some
good men. Now.

Hang Morf ane-

Henry Morgan

— —— ——
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BOD-126

APPROVED FOR CAREER TRAINING
UMNDER G.I. BILL
[] Check for facts
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NEW MOVIE MAGIC
{Continued lrom page 134)

sible for the movie's effects include
three members of the highly imagin-
ative John Whitney family, several
engineer employvees of California
video and electronics companies, and
voung Brent Sellstrom, special-ef-
fects specialist. Together, these men
represent a new breed of special-
effects experts who create their
magic by computer instead of the
daredevil stunt men and breakaway
furniture of Hollywood's earlier
days.

Legend has it that special cinema-
tic effects were born back in the late
1890s by accident. The story goes
that a camera in the hands of French
moviemaker, George Méliés, jammed.
When the sequence was projected, his
discovery that a bus turned magi-
cally into a hearse eventually opened
up the full range of inside-the-cam-
era effects: slow motion, double ex-
posure, stop motion, and the dissolve
and fade.

Techniques grow

Later, film men learned how to
combine pictures painted on trans-
parent glass with live action (The
Great Train Robbery, 1903) or use
a process called in-the-camera matte
to part the Red Sea (Cecil B. De
Mille's The Ten Commandments,
1923 ). Soon real spiders, cats, lizards
and craba became Gargantuan men-
aces to miniature men and women.
The surge of sci-fi movies in the "50s
was inaugurated by Robert Hein-
lein's Destination Mpon, in which
2000 light bulbs and 70,000 feet of
wiring were used to create a lunar
gtar field.

In the "60s, special effects advances
culminated in what John Brosman,
author of the fascinating book Movie
Magie, calls “without a doubt the
greatest special effects picture made
to date.” He was referring, of course,
to Arthur Clarke's and Stanley Ku-
brick's 2001, A Space Odysaey, a film
that, in the pursuit of artistie and
engineering integrity, went one year
and %6 million over budget.

Learning the tricks

The new space-age breed, however,
have gone a step farther, They know
how to interface computers with
film. In the case of the Whitney fam-
ily—father John, 59, son Michael, 29,
and gon John Jr., 30—we are dealing
with true pioneering artists. As early
as 1940, John Whitney began to ex-
periment with the controlled compo-
gition and manipulation of circles
and rectangles in front of a specially
built 8mm camera. What he pro-

{Pleage turn fo page 140)
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A great
wayof life

In the Air Force you can get outstanding training in a skill you're interested in

and qualified for, as an airman or officer.... while serving your country with dignity and
pride as part of the worldwide Air Force community.
e Also, theres part-time duty in the Air
m » prior service. Or, if youre going on to col-
4 g il lege, a great opportunity as a student in the
¢ } : a | Air Force ROTC or at the Air Force Academy.
w In the Air Force, we stress self-im-
m provement through educa-
tion and service. Also, f*
great way of life for those young men and women dedicated to
the continuation of 200 years of American freedom. If you are one
of these people and believe you could meet our high mental
and physical standards and want to help make a great Air Force
better, call toll free 800-447-4700 (in Illinois call 800-322-4400)
for the location of your nearest Air Force representative. Or send

Force Reserve for those with or without
there's good pay, and 30 days of paid vacation each year. It's a
in the attached card.

Air Force
A great wayof life
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ENIOY woodworking more! Let this

neEw
Constanting Cntnln%:h{nnuul help you build
new furniture—relinish, restore beat-up
cabinets, chairs, chests, tables faster, casier
than ever before!
100 Picture-Packed GIANT PAGES

Find instantly whatever vou need. Buy
at money-saving prices — cabinet lumber,
carving blocks, pipe briar, picture molding,
cane, furn, hardware, clock kits, lamp parts,
woodwork plans & books, etc. Necded prod-
ucis found nowhere else!

B:taln! & Wood Samples Only $1
Dollar Fully Refunded on First Order
Accept this offer to own fascinating set of
20 2x4 specimens of world's most glamorous
vencers—Rosewood, Satinwood, Lacewood
Walnut, Mahogany, Purpleheart, Zebaa, etc!
Compare! Then identify instantly finest
woods wnerever you gol

Mail ad NOW for product-
packed new money-saver Catalog

2051 Eastchester Rd., Bronx, N.Y. 10461
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Build Your Own
Grandfather Clock
starting under

%200

{Including West
German Movement)
* Do-it-Yourself

Case Kits, parts

pre-cut
* Solid 34" Black

Walnut, Cherry,

Mahogany, Oak
+ Splid Brass
Movements, Dials
* Finished Clocks
* Direct Factory
prices
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WHRITE FOR FREE COLDOR CATALDG

EMPEROR
CLOCK COMPANY

Dept. 721 Fairhope, Ala 36532

WORLD'S LARGEST MANUFACTURER
OF GRANDFATHER CLOCKS

2 Three réasons why
The Choice. experiencad ele-
scope enlhusiasts and leading col-
leges, universities and science
cenlers the world over répeat-

edly select Celesiron telescopes:

The Celestron 5. A 1abletop
observatory for exploring the
Moon, planats, scores of open star
clusiers and gossamer nebulae at up
1o 300X, For casual observing or lele-
photography, rest the instrument on
any flat surface, swing up the
tube and focus, Close in
on the whiskers of a
squirrel at the near
focus of 20 1, or the
face of a Triend &l half
a mile. The 3% -ib. tube
demounts for hand-held
shots at 25X, (Size
Swung dovwn: T x 87 x
167, Wi.: 12 Ibs., Base
price, including elactric
slar tracker and auto-
matic star locater, $595)

Calestron 8. Eight Tull
inches of aperture make this

( pi’estrﬂn P

FREE
COLOR
GATALOG

portable abservalory in a suitcase the
amateur's favarite lor studying thit Sur-
lace features of Mars, the subdivided
ringJ al Saturn, the évér-changing
Belt struciure of Jupiter, tha
intricate filameniary detail
of deep-sky nebulae, the
central regions of glob-
utar clusters at up ta
"%- 500K, Also the ulti-
mate terrestrial @le-
scope or telephotal
(Seze Swung down:
o4 x 127 w 200
Wi.: 23 |bs., $790)
The Celesiran 14,
The appeal of this
prastigious, Tully
electric dome instrument 15 enhanced by a
unique design thatl also makes il the world's
larges| one-man-portable. Demount and load it
Inta your compact car in five minutes! Within
range of the Celestron 14, at up to
BS0X, are the delicate conirast levels
afl the diffuse and planetary nobulae,
the spirals of remate galaxies,
and the quasars. |Size swung
down: 18" x 227 x 447, Wi 108

Ibs., £3,750)

ox 3578-E = Torrance, CA 90503
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orlable Telescopes

NEW MOVIE MAGIC

(Continuad from page 138)

duced were some of the first brief
“abatract films." Color was later
added with various filters.

He next built an optical printer
that could zoom in and out and ro-
tate the visual fields around more
than one center. He learned how to
use movable mirrors to provide image
reversal and a change in viewing
angle. He discovered he could re-
wind the camera, add a new color
filter and superimpose one or more
color images on the original. The
posaibilities were endless.

Whitney was doing mechanically
what an oscilloscope does electron-
ically. In fact, it occurred to John in
the '60s that he could save time by
gwitching to what he calla “the
technology of the surplus junk vard.”

“For just pennies,” he recalls, he
acquired some surplus analog com-
puting devices that had been used as
antiaireraft gun directors. With
backbreaking trial and error, he fi-
nally combined electronic equipment
—first analog, then digital—that did
all the things—and far more—than
he could do on his original optical
printer.

In simplified terms, the rig he used
to create the romantic dream fantasy
in Futwreworld transferred a colored
picture sequence created by a metic-
ulously programmed computer onto
videotape.

John Whitney does his work in a
10-by-20-foot section of garage in
his essentially modest home in Pacifie
Palisades, Calif. “This is the first
time,” the distinguished pioneer said
gquietly, “that 1 have used computer
graphics to represent a human emo-
tion on the screen,'” referring to the
romantic dream sequence.

Programming ‘pixels’

About a dozen Los Anpgeles Free-
way miles away, John Jr. works in
Culver City at an ultramodern com-
puter manufacturing complex called
Information International, Ine. It
was here that he worked with a team
that created the computer-manipu-
lated “image simulation" of Peter
Fonda and the “pixel” formation of
the three Samurai warriors.

Still another dedicated Whitney,
son Michael, ereated the “streaking’
or “smearing” effect as Yul Brynner
in green and Blythe Danner in yellow
perform their courtship dance. Al-
though the exact technique is still so
new it is considered secret, suffice it
to say that he worked for over three
months using an optical-mechanical
device employing computer-driven
motors for an “effect” that appears

(Please turn to page 142)
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for’77,

New style...sporty handling...proven performance.

[ lpor Kunabowe. Ex

A ]'l.i:.:h r-]_:iril.q:-.T new Pinto has been
born for 1977. With a fresh new look
that will still be exciting and distinctive
years from now.

Pinto is highly spirited with new op-
tions, too. Like our new glass third door,
a flipup/removable open-air roof, and
NewW 4";'.',1\' -.irl'rl_‘r‘h seart {if. L::|.~l|‘.. ilL]_I'.Ihf.'-u
up and down, as well as tore and aft) for
more convenlence, more comiore.

And for "77, our spirited new Pinto is
as nimble and sure-footed asever. But for

Onme of our beautiful new interiors. Proof that
the practical Pinto can also be lwxurious.

LR
L
3 g

}re

L .hl'l s |l s
proved

55; pare of our Im-

rdify primi
1 Plan for 77.

rosion Prote

even more spirit, there's Pinto's optional
2.8 liter V-6 engine with automatic trans-
mission. Or equip your Pinto with the
sports rallye package with a new fun-o-
Jr;j-.-.,- suspension, for the sportiest han-
dling Pinto has ever had.

But the beauty of the '77 Pinto doesn't
stop with its new look and spirit. Critical
areas around all frone li_u;us are now
made of a new resilient marerial that's
dent, chip and crack resistant under nor-
mal use...and absolutely rustproof.
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And to make sure your high spirited
Pinto lasts, there's Pinto's builtin dura-
bility. Durability that starts with the
electro-dip prime coating of Pinto's entire
unit-body construction.

Find out how easy it is to corral the
spirited '77 Pinto. See vour local
Ford Dealer soon for a test drive.,
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§ In 5 short days the l-'ole; Saw and Toal

My Inc Sharpening School teaches you money
making I:h:hnigues. special operating

procedures and many helpful tips and
hints that can make a business of
your own very successful, very quickly

Saw and Tool

| @ Sharpening School

Could Make You In one wGek

a Sharpening Pro

During your 5 days you learn the basics of sharpening
hundreds of saws and tools being used in industry and
home today, In-depth classroom instruction ]:-Iu'i[prut:lif.'ul
individual operating experience assures you of quickl
lenrning this much needed service. In 5 short days you'll
gain enough knowledge about all :i)'pea of saws and tools
[« to make you a professional saw and tool sharpener,

Learn from Professionals How To

Make More Money

In A Business of Your Own

There are many, many profitable markets for a person
in the saw and tool sharpening field. You'll receive
instructions, not only on sharpening, but on how to
profitably operate a business of your own...infarmation
on what to charge, how to advertise and other general
business practices, At the end of 5 days you will have
the valuable knowledge needed to operate a profitable
_ saw and tool sharpening business of your own,

For Fast Information
Call Toll-Free 800-328-8488
or Send for Free Brochure

saw and loo
MAINTENAN!

| FOLEY MANUFACTURING CO.
1216-655 Foley Bldg. « 3300 N.E. 5th 5t., Minneapolis, Minn. 55418
} Please send mae further information about the Foley school.
| Mame i
l Address == =
I City State Zip_ -
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NEW MOVIE MAGIC

{ Cantinued from page 140)

on the Fufureworld screen for less
than 30 secondas.

Sayvs Michael, “As far as we know,
this is the first example of this kind
of atreak photography using live ac-
tion figures.”

Some of the key Futwreworld pho-
tography made at NASA's Houston
center involved two other imagina-
tive masters of space-age electronics:
Brent Sellstrom, 33, and Phillip Me-
Fadin, 35, MeFadin, an electronics
engineer who works for Vidtronics,
California’'s largest TV post-pro-
duction facility, had a highly exact-
ing assignment: Eliminate the
bothersome “roll bar” that occurs
when a 24-frame-per-second film
camera tries to photograph a 30-
frame-per-second TV screen. The
black roll bar occurs because the
shutter periodically opens when an
incomplete picture is on the tube.

Space center is movie set
NASA's Mission Control serves as
the real-life “set” for the movie's
fictitious Dweloa Control, the nerve
center that direets all of the fan-
tastic doings that occur in Future-
world, The trouble was, Missgion Con-
trol's incredibly elaborate electronic
facilities employ scores of TV moni-
tor sereens. Trying to photograph
Delos scenez on all those TV screens
could result in a nightmare of roll
bars clearly visible to the audience.
To top it off, co-producers Paul
Lazarus III and James Aubrey Jr.
wanted to be able to show close-up
views of individual TV monitors—a
requirement that demanded the com-
plete absence of any roll bars,
MeFadin solved the problem by
cleverly combining two existing aids
—Panavision's servo-driven film
camera, which has a variable shutter,
and NASA's superb video system
which uses an extremely fine 925-line
rate to project TV images (compared
to the coarser 525-line rate we see on
commercial TV), McFadin devised a
two-pound “black box" attached to
the film camera that enabled it to
crank at a steady 20-frames-per-sec-
ond and assured that its shutter
opened only at that fraction of a
second when a full screen image was
on each of the tubesa. When director
of photography Howard Schwartz
moved in for tube close-ups, NASA's
high line count permitted far better
guality blowups on theater screens.
The actual filming process was so
complex that director Heffron had to
replace the traditional eries of “Cam-
era! ... Action!" with a multivoiced
sequence that went like this: “Roll

(Please furn fo page 145)
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NEW MOVIE MAGIC

(Confinued lrom page 142)

sound! . .. Speed! ... Marker! ...
Roll your tape, Brent! . . . Back-
ground! . . . Action " During shoot-
ing, Sellstrom’s own hushed com-
mand sequence sounded like a casino
player talking to himself: “Put three
on six. Now 10 on two. Load up one,
four and eight. Roll five!”

New ways replace old
In old-fashioned movies, special ef-
fects men who wanted the picture to

 take on a “romanticized" or “dream-

like" visual quality sometimes used a
thumb smear of Vaszeline around the
edges of the camera lens to fuzz up
the outer image and yet leave the
center in sharp focus, Optical ex-
perts in Futureworld ereated a mod-
ern twist. First, they bored a 5;-
inch-diameter hole in the center of
an anamorphic (without form) cam-
era lens. Then they mounted the lens
on a turret so it could be rotated by
the camera’s zoom motors. This way,
they got sereen center in perfect fo-
cus and the frame edges appropriate-
Iy “romanticized” or “fuzzy."

The mid-'"T0s are seeing a whole
new wave of exotic “special effects”
movies, among them Hogan's Run,
The Man Who Fell From the Sky and
Midway. As more and more video and
computer-oriented electronics ex-
perts get “in the picture,” the trend
is certain to expose audiences to even
newer types of cinemamagie,

Theater-sized video

Brent Sellstrom and others who
worked on Futwreworld believe we
are only a few vears away from a
major awitch from film to video
adapted for movie theater viewing
screens. "Right now,"” says Sellstrom,
“the main holdup is the quality of the
video picture which has been regu-
lated to fit primarily the needs of the
broadeast industry. All we need to do
is set a higher standard that will
permit theater-sized video."

Still, no matter how far out movie-
making techniques get, there will
always be the perplexing type of
problem that faced the creators of
Futureworld. After spending four
days to light one downtown Houston
set and properly position 213 elab-
orately costumed extras, director
Heffron was unable to begin shoot-
ing. Reason: One small boy onlooker
iccidentally released a blue balloon
that lodged near the ceiling, well
within camera range. After some dis-
ussion, an all-knowing special ef-
fects man procured an old-fashioned
tem from a nearby sporting goods
itore—he shot the balloon down with
+ BB gun, * ok

DECEMBER 1878 145

AMAZING & HARD-TO-FIND SCIENCE BUYS !

ALTERNATE ENERGY -

NEW WIDE FIELD TELESCOPE
Enjey clearest, brightest, most
tacular wide angle views of
ars, mogn, cemets with our
HIHHII lil-'lt -to-usn poriahle
”_ " nian reflector. Only

No. 2001H ....$120.95 Ppd.
Save $20! Will be $149.95 on 122576 [

SPACE AGE - HOBBIES
GIANT MAGNET, LITTLE PRICE!

Tie a fine to our over-154 Ib.-hitt

ceramic magnet and haul up

1fIHurl From the sea. 4 ceramic
agnets, in series, betwean

ltu nﬂllu. A 11k, "giant®|

Mo. 42.318H

(1 x 1% x 437 ... $10.85 Ppd. '

SAVE MT l X EII HDHDGHLAH
T ql.rlllrr

witlue, nwi 95 ||I
chase SavEs U 5
codted oplics; 3‘!3 . luﬁd ol
view, Only 2 er. ._;lnru in
pochal, purse, glove

Mo. 1568H ....... I‘HH de

NASA-CHOSEN FOR APOLLO/SOYUZ APOLLO/SOYUZ

The Astronauls used this super
2060 binocular (madified) to
wimw Earthl Big 60 mm objective
lenges; 1731, field of wiew al
1000 yds. Relative brighiness,
9.0, Fulty coaled optics, more!
Mo, 1586H

Nlllll.--

GIANT FREE
CATALOG!

- O

............. (9VaxBY"; 47,5 ox) $80.95 Ppd,
COMPLETE AND MAIL COUPON NOW
EI]HHHI] SCIENTIFIC CO. 200 Edscorp Bidg., Barringten, M. 1. 08007

BUILD A WORKING -
STEAM ENGINE
Exact BxBla” hi replica of Single o

Acting Engine can power srec Rl g
121 assem -bllﬂ, runs on tap wa-

ter; you coaliol speed, make £

whisthe blow, Adult supenvision. =

35 paris.
Mo, T2,202H ... §37.50 Ppd. B

QUALITY DETECTOR UNDER $40
Our fully transisterized BFO unit g, 1
&

can lcale @ quarier al 187,
Powerful & trans,-oscillator-
wonier gireuil, Comp. to
athers prices 50 morel Alumd
num, just 2 Ib.

No. 80,222H .... $39.95 Ppd.

:md mu the fallowing:

g!‘.w.:gsgngu ‘ Quantity Price Ea. I
WEr &, M=
usual Bargains [Rlciek SEMH I
for Hobbyists, : L1E‘ PAG‘E EAT-‘I.W"H'
Schools, Industry, e E Al B ]
a I et .
JUCSGTUCPIE.EHE'N [ BankAmericard [ Master Chy. I
s EDMUND I Interbank No E“m::l:.hlrldli::tihun 1m0 l
SCIENTIFIC CO. Card No. —M.D. inamountof  §____ I
J00 EDSCORP BUILDING I Expiration Date___________ Signature I
Barrington, N. ). 08007 30-DAY MONEY-BACK GUAR- ..
America’s Greatest I AMTEE. You musl be salis- e l
lied or return any purchase
Science - Oplics « Hobby Mart L/ 30 days for full refund. City, State, Zip _J
_-__----__—--_——

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

METALWORKING

From ENGLAND on tools and things
fo do in your shop

BEGINNER'S WORKSHOP from how o first
ol up to using a Inthe i7.00
ELECTROPLATING FOR THE AMATEUR $3.00
GEAR WHEELS & GEAR CUTTING, Including
doing It on a lathe 3,00
HARDENING & TEMPERING ENOINEER'S
TOOLS like drills, aps, screwdrivers 4,00
HOW TO WORK SHEET METAL al hame with o

minimum of agquipmant 4I:Iﬂ-
LATHE ACCESSORIES, HOW TO MAKE AND
USE THEM cn your own lathe 2.50
METAL TURNING LATHES how lo select one
and what you can do with |t 5.50
MICROMETERS, SLIDE GAUGES AND CALI-
PERS which to buy and how to use them 2,00
MODEL STATIOMARY & MARINE STEAM ENv
GINES a complete Introduction 7.00
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Your spare time
money-maker

Scott’s SM300K turns 10¢ worth of plastic
laminate into a product you can sell for
75¢ to $1.00, Every business is a
prospect. Make name plates, signs,
plagues and mora . .. in just minutes,
using just one hand. A complete,
ready-to-oparate engraving shop to help
you maka big monay in your spars fimal
To find out more, send for free
catalog, today.

Dept. 12801

SCOTT MACHINE
DEVELOPMENT CORP.
P. 0. Box 217
Walton, New York 13856
Scott fills every engraving need—
from stock to fonts.

THE SCOTT ENGRAVER

Creale a

Family Treasure

Build one of our exquisite
grandfather elocks. Create a
real conversation piece and
family heirloom. Kits are
Red-i-Kut, easy-to-build,
semi-assembled of solid ™
in. kiln dried mahogany,
cherry or walnut. Tubular
bell or Westminster rod
chimes. Spun brass Goddess
Diana Lyre or Lady Floren-
tine pendulums. Send $2.50
for set of three plana,
AMERICAN CLASSIC,
SPIRIT OF MOUNT VER-
NON and SPIRIT OF THE
CENTURY plus full color
descriptive Fterulurf and
specifications on all kits
and movements. Est, 1916
KUEMPEL CHIME CLOCK
WORKS & STUDID, 21195
Minnetonka Blvd., PM-12,
Excelsior, MN 55331.

SMITH-NIELSEN
EQUIFMENT CO.

Mg of Saw
Grinders
Distributor of
Complete Saw
Shep Equip.
5005350011

ENJOY YOUR OWN BUSINESS

Start Earning ot enct—No spotial experiente required

ST.I.HII -ALL Modal 7

Sharpans & Refooths
Hand Baws 3 point
through 18 peint.

SHARPEMS—
BAND SAWS—
HACK SAWS—
WoOoD AND
METAL CUTTING
SAWS

with straight back and
identical foath profile.
CROWMS—adjusis 12
any standsrd erewn.
OKS 5% to 24"
BEVELS—0" 1o 30"

P78
Box 2505 Terminal Annex Spokane, Washinglon 88220

GE's new rechargeable battery system
makes “throwaways" obsolete. What's
more, these rechargeables cost less

to use per hour than alkaline or zinc
batteries. In photo-flash equipment,
“throwaways" cost from 23¢ to 25¢
per hour . . . the GE Rechargeables . . .
amere 4/10ths of a cent per hour!

All you need is ane pocket-sized charger
plus one “snap-on" module for each
size of battery you wish to charge,

and enough batteries to power all

your battery-operated equipment.

Oty| Hem Unit Price Total
Mini-Char par 598
AA Module w/2 Batleries 578D
G Moduls w2 Batteries 5530
D Module w2 Batteries 85
AA Battery 5310
C Battery £3.00
0 Battery $340
SHPWH & Handling $1.00
Texas Fessdents, Add 5% Saies Tax
Enclosed [ ] Check [] Maoney Order TOTAL
(1976, AQ, Dallas, Texas

TOSS OUT YOUR
LAST DEAD BATTERY

A

e el

Mail to: ACI P.0. Box 35289 Dallas, Texas 75235

For Mugier Charge and BankAmericard orders call swr ardar
desk toll-ires (BD0| 527-5640., (Excep! Alaska, Hawai & Texas)
Charge To [] Master Charge ["] BarkAmericard

Card Mo

Far Master Charge/ Interbank Na,

Exp Date

(Signature} SIGMATURE REQUIRED ON ALL CHARGE ORDERS.

Namea

Address

City, State Zip

SOARY, MO C.0.0D, DRDERS, ACI-24 1276M
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BERULD, IRE PILRUF indLRi
{Continuad from page 72)

big as a jacked-up Ford 250 4x4
{truck-ese for four-wheel-drive vehi-
cle) turn over? It's not easy, but one
way is simply to broad-slide off a
logging road down a cliff. It's for
such surprizes that roll bars are
recommended. Most bolt right into
the bed and project slightly above
the cab so as to minimize roof dam-
age if you do go on your head.
Whether even a hefty 214-inch-diam-
eter roll bar can protect a two-ton
truck adequately is gquestionable, but
at least it'll retard the cab “ecrush
rate.”

Another good sporty ecar idea
picked up by off-road truckers is a
competition seat belt and shoulder
harness. “But I'm not going to race,”
you protest, and that's all well and
good, but the point of the competi-
tion harness is that it's a good 3
inches wide and doesn't get tangled
like a regular seat belt. The shoulder
astraps come over both shoulders,
meeting the belt at the buckle. It can
stop you from hitting the windshield
should you come down off a jump the
wrong way. A competition belt and
harness runs about $32 and it's sure
a low-cost way to stay in the driver’'s
aeat.

Lights are a whole subject in them-
selves. Almost everyvone agrees that
the standard headlamps used in U.S.
cars are underpowered—Ilimited to
35,000 candlepower by an obscure
1935 law. So most authorities look
the other way when pickup truck
owners (RV, too) install auxiliary
road lamps.

Brighter lighting

The imported auxiliary road lamps
have considerably more candlepower
—some over 100,000, If self-con-
tained driving lamps attract the
police in your area, a compromise
solution is to order the driving
lamps that come in headlamp form.
They simply replace your stock head-
lamp in the socket and even have
high and low beam, though both are
considerably brighter than the stock
U.5.-made sealed beams.

Most of the higher-quality im-
ported lamps use replaceable halogen
or tungsten bulbs, which burn with
a much whiter light than American
headlamps. When the bulbs burn out,
you can replace them without having
to replace the whole lamp. The bulbs
also come in two wattages—55 or 100,
with the 100s putting out much more
light but requiring relays to protect
your wiring. If you overload your
wiring with too much demand from
the road lamps, an electrical fire
could result. The relays shut off the
road lamps before that could happen.

(Please (urn to page 150)



6 MONTHS FROM NOW...

You can be the boss of
vour own locksmith shop!

We show you how...
furnish professional tools, too

SEND CARD OR 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 rapidly with the increased threats of domestic

crime, )
Earn while learning, tool Nl

In just a few weeks, you have the know-how and E‘-"‘._-_—_
the tools to make extra money changing locks, e Eom—w———
making keys, doing simple installations. And a few —
of these jobs each week can add up to several hun- .

dred dollars. .. for some students, even more than

they've paid for the course.

Learn by doing

Locksmithing Institute's tested and proved method of home study
makes it easy for you to learn...easy to do. Each lesson Is fully
Illustrated and diagrammed and, as you follow the instructions,
you work with the tools and materials that have been sent to you
with the course. These are not just inexpensive gadgets, but real
professional equipment...the tools, supplies, cylinders, tweazers,
door handles, gauges, pins, springs, picks, extractors, wrenches,
locks and keys...even an electric key machine...equipment that
you will be using when you go into business with your own lock shop.

[

""Highly recommend the course to
anyone interested In locksmithing,
I"vee st up & mobile locksmith shop |
work out of for spare time earnings.
Earned extra money while tralning.”

Jack W. Gray, Mantua, N.J.

"Was able to start my own lock-
smith service and earned almosi
$500 before I'd actually completed
the course. Now earn On &R Average
of §70 & week In my spare time."

Richard Kemnedy, Philadelphia, Pa.

Cash in on the growing need for locksmiths

As an ethical school, we cannol guarantee employment or Incomea
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 to a
business that can really pay off for you. And, with your Locksmithing
Institute Diploma as a skilled Master Locksmith, you'll beall settogo. ||

Widespread demand

You'll find locksmithing work to do all around you...In homes,
offices, stores, factories, apariment bulldings, 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 locations...all
need and use locksmithing services, and pay well for your work,

Get the exciting profit facts today all by mail...
no salesman will call

Mail the postage-free card or coupon.
We'll rush all the facts to you by mail.

Electric key machine and
over 300 tools and supplies
come with the course,

MAIL CARD OR GOUPON NOW

Locksmithing Institute
Div. Technical Home Study Schools

10 SE

Division of Technical Home Study Schools
Dept. 111041 26, Little Falls, N.J. 07424

r@‘? LOCKSMITHING INSTITUTE

City/State/Zip
— Check here if sligible for Vateran's Banalits
LA XA R R REERR AR RSN RERD]

P ¢ Accredited member, National Home Study Council
*oux e o Licensed by N.J. State Dept. of Education » State Approved
Diploma = Approved for Veterans

Then decide if Locksmithing can be your = Dept. 1110-126, Little Falls, N.J. 07424
own answer to independence and a more S PLEASE RUSH BY MAIL all facts and your FREE boaklet, “Your
secure future. Do it now —today. s Opportunities in Locksmithing.” | am under no obligation, and no
. salesman will call,
®  (Prin
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-
: Address
.
™
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BLOW, HARD ]
AXES OF LIGHTWEIGHT MALLE. THES HEAVY DUTY, 30 POUND
WAL TAKES THE WORK OUT OF SPLITTING FIRE
BECALISE COF ITS v
TRALICTION, |

CIALL MED HEAD AND ALL STLEL

FLEXIBLE FLAP SANDER
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LIKE A HELPING HAND.

Many people—sensr  cilizens, arthrtics.
amd those sulenng from Multiple Sclerosis.
Muscular Dystrophy or Parkinson's disease —
need help getting i and out of a chair. The
EASY-LIFT power cushign reclingr gently
Jitts you forward as well as up 10 3 SeMi
standing position. The lifting angle adjusts
o fit your needs. controls are easy to
reach, and it runs on household current
EASY-LIFT — like a helping hand.

WRITE FOR FREE BROCHURE
AMD NAME OF DEALER MEAREST YOU.
AMERIC AN STAIR-GLIDE CORP.
LAEKM East 1381h Street, Dept. POE-126

Grandview, Missouri 64030
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—m Print Your Own
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(Cards, Stationery, Advertising,
labels, tickets, annodnoements,
Q5L cards, greeting, sympathy,
prayer cards, ete, Save money
Print for others, prafit.
Have home print shop. Fays Mor
k1=l 1 im ashort time, Sold direst
from factory, Easy rules ler.g.é

wWe supply everything. Send
for catalog. RELSEY PELSSES
Merkién, Conn. 08450

MAIL THIS Kelasy Presses Dept. TE-BL
COUPON TODAY Mariden, Conm. 08450

| enelose He send big catalog and free samphes.

Mama

Address e —— -

Send for FREE catalogue of the

complete do-it-yourself fix-it line

from DURO. America's best.
WOODHILL CHEMICA

8731 Cranwood Parkway, Dept. PM. Cleve Ohio 44128

Pewetiul elecironic defector
finds buried gobd, silver cosfl,

stc. Wnie or call for fres
catslag: .

BEHOLD, THE PICKUP TRUCK!

{Cantinued from paga 146)

could result. The relays shut off the
road lamps before that could happen.

Plushy truck cabs

If you haven't looked inside a truck
cab lately, things are getting embar-
rassingly plushy. They aren't at the
Cadillac level of trim yet, but getting
close. For truckers who run the big
rims with knobby tires, we recom-
mend additional “cushioning” efTect
to protect from steering wheel
“gpap”: Install a thick-rimmed rub-
ber or leather-over-rubber steering
wheel,

OB radios are almost mandatory
items on trucks—even those used
exclugively in the city. Off road,
thev're a lifesaver if you end up in
the middle of the Big Muddy with
too short a winch line. The favorite
mounting spot for a single antenna
is the middle of the roll bar; for
double antennas (more reach), either
aide of the cab roof, The higher the
mounting, the better the reception.
With a hundred manufacturers com-
peting with each other, CBs are now
available for as little as %60, but
quality units run $100 up, not count-
ing the antenna or installation,

About that winch. We found out
the hard way how useful one can be.
Whether you've got a ‘“‘working”
truck or an off-road purely RV rig,
a winch can be handy—for pulling
your rig out of a ditch by attaching
the cable to a nearby immovable
(hopefully) object like a tree. On
the farm, they can be used to pull
out rocks—you name it. We got a
graphic demonstration of the Warn
Wrangler IT winch when our camera
car slid into a ditch while shooting
this assignment and the truck owner,
using the 12-foot remote-control
cable, slickly plucked our car out of
the ditch in under a minute. The
remote costs more but makes opera-
tion of the winch easier since you
have full view of what you're doing.

Pay as you go

Finding out just what products
are offered for the truck you own or
plan to buy can be almost a full-
time job, for a few days anyhow. It
would be a whole lot easier just to
go to a truck dealer who's an expert
and have him set up your rig to suit
your particular needs, But when you
order a truck fully loaded off the
showroom floor, each and every op-
tion you include in the purchase price
adds to the amount financed, thus
adding to your monthly cash outlay.
The better way is to order a “strip-
po” from a dealer and add the extras
as your ready cash permits. * * &
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A FABULOUS STOP WATCH
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IGNITION TIMING
(Continued lrom page 103)

negative terminal post of the battery.

Caution: Practically sll cars now
use a negative-ground electrical sys-
tem, but there are exceptions. If
your car has a positive ground, re-
verse these connections.

Run the engine at idle and look at
the indication. If the reading does
not agree with the specification, the
distributor point gap should be ad-
justed until it does.

This is done easily if vour dis-
tributor has a window through
which points can be adjusted exter-
nally, General Motors and some
American Motors ecars have this dis-
tributor. You don't have to remove
the distributor cap: the adjustment
can be made with the engine run-
ning.

Making the adjustment

Lift the window and insert a suit-
able-size hex (Allen) wrench into
the slot of the adjustment screw.
With engine running, turn the screw
one way or the other until dwell
meter shows the correct dwell spec-
ification. Remember to cloze the
window all the way.

If vour distributor has no window,
the adjustment iz more troublesome.
You'll have to turn off the engine,
remove the distributor cap, adjust
points blindly, hook up everything
and take another dwell reading. You
may have to do this procedure sev-
eral times before hitting the correct
dwell,

There's an easier way if vou have
a remote-start switch or can get a
helper. Follow this procedura:

1. Remove the coil-to-distributor
high-tension lead from center tower
of the distributor cap and ground it
by running a jumper wire from the
cable's terminal to ground on the
engine. This will keep the engine
from starting when it's cranked.

2. Remove the distributor cap and
put it aside.

3. Connect the remote-start awitch
to the starter solenoid.

4. Make point adjustment to the
degree vou think it should be.

5. Actuate remote-start switch.
Take a dwell meter reading guickly
and stop cranking. There will be a
heavy pull on the battery by the
starter, =o don't overcrank.

6. After getting the right adjust-
ment, button up the distributor,
hook up the high-tension lead, start
the engine and take another dwell
reading. You may need another ad-
justment; there's a difference be-
tween dwell at eranking speed and
dwell at idle speed. But you will be
close,

Dwell variation

The dwell wvariation test checks
dwell angle at higher speeds. Gen-
erally, there shouldn't be more than
4" difference between dwells at idle
and high speeds.

To check dwell variation, warm
the engine to operating temperature,
disconnect the hose from the vacuum
advance chamber on the distributor
and plug the open end with a pencil,
golf tee or similar instrument. As
engine idles, note dwell reading.

Now, increase engine speed to 2000
rpm; check this with a tachometer,
combined with most dwell meters in
one instrument. A switch lets you
change from tach mode to dwell
mode,

With engine at 2000 rpm, note the
dwell reading—it should be within
the maker's specification if he pro-
vides a dwell range. If he didn't,
the wariation shouldn't exceed 4*
above the recommended dwell spec.

Excessive dwell wvariation indi-
cates a malfunction in the distribu-
tor—perhaps with the centrifugal
advance mechanism—and the dis-
tributor should be repaired.

Time to talk timing

In any internal-combustion engine
{except diesel) spark must be deliv-
ered to each sparkplug at the pre-
cise moment. If spark fires the fuel
mixture too soon—before the piston
reaches full height {top dead center)
—pressure created by burning gases
tries to push the piston back as the
erankshaft tries to push it up. With
a real rise in sparkplug temperature,
results could be damaging.

Conversely, if the fuel mixture is
fired too late, compression is lost,
and with it goes power,

Timing the ignition to get spark
at the precise instant to assure
maximum power is in keeping with
emissions control standards, In most
engines this is just before the pis-
ton reaches top dead center (BTDC),
or at top dead center (0° or TDC).
Sometimes a manufacturer sets tim-
ing after top dead center (ATDC).

Az with dwell angle, ignition tim-
ing is measured in degrees of a
cirele. You can obtain the manufac-
turer's timing specification from any
of the sources mentioned above.
Makers also put timing marks on
engines to permit an exact setting.
In American-made cars these marks
have long been placed at the front
of the engine on the vibration damp-
er or on the fan-belt pulley.

Timing marks differ from engine
to engine. Configurations for various
engines are shown on page 103. In
several imported cars, timing marks
are cut on the flywheel. They are

(Please furn o page 154)




ONLY DATSUN

has the small pickup with room inside for long legs and large loads.

Like most small pickups,
Datsun's exclusive King Cab™ has
a 6-ft. bed for hauling stuff outside.

Unlike any other small
pickup, it has room for hauling
stuff inside. Up to 11.3 cu. ft. of
storage space behind the seats.

And unlike any other small
pickup truck around, it comes
with reclining bucket seats. Plus
such surprising features as more
leg space than some full-size rigs.
Full carpeting. And an extra-long
wheelbase for smoother rides.

Not surprising, it's stingy on

as. 32 MPG on the open road,

2 around town with manual
transmission. Of course, those
are EPA figures. So your mileage
may differ depending on the
condition of your truck and how
you drive. California mileage
slightly lower.

Suddenly

it's going to da.wn on you.
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One more strong point:
King Cab utilizes the same
all-steel body construction and
rugl;| ed latter-lattice frame as the

ustler that won the teeth-
rattling Baja 500. So you know it
can take a load of punishment.

If by chance it ever does
need service, you can count on
some strong backing from over
4 000 Datsun service technicians.

Add it all up and it’s pretty
easy to see why Datsun is
America's Number One Selling
Small Pickup.




AAMCO® And You Can Make It!

Tha world's largest transmisslon chain ke still
growing strong after fwelva years. Over 500 ,
of our franchises locoted from coost to coaat. | | |
Hew openings in soms markeis mean you too
might gualify, Fer further information write:

AAMCO Transmissions, Dept. D2
408 E. Fourth 5¢., Bridgepert, Pa, 19405

T2 Mew Homrn’ Mak ' tu: all the prweiry
W oEn N R e [y e ———
= fyw deliwrs or wadtordy of dollars. No
o v apevadl skl pes y youll wonder shy you
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ANYONE CAN SOLDER WITH—
DO-IT-YOURSELFERS!

Lot Kester solder nid ;nu In your home repairs
or hobbies. A radio,

@

¥, model train, [ewelry,

plumbing. etc. Save mongy — repair it yoursell,
Sond sell-addressed stamped e@nvelops 1o Kesler
for a FREE Copy of "Soldering Simplified™,

KESTER SOLDER /

4201 Wrightwood Ava.
Chicaga, 1Il, 60839

ELECTRIFY YOUR BIKE!
PEDALPOWER exciting new bebe drsve fames
tough hills. Be independent. $hop when you
want. Fits all Bikes, Adult Trikes. Installs
in minutes. Thousands sold. Recharges
evernite, Travels 100 miles for & dime,
Send for FREE ilbustrated booklet,
GEMERAL ENGINES O,

5057 Mantus Blwd,, Sewell, §.J. O8O0
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G Will Help You Start A

Thousands of
Chain Saw
Owners Need
Sharpening
Service ==

Chain Saw Sharpening Business

154

The demand for professional chain saw
sharpening is growing every day. Foley
can show you how to become a profes-
gional chain saw sharpener and how to
make money doing it. The potential
customers are almost lmitless, Chain
gaws are used by fire departments, city
and park maintenance departments,
tree trimming companies, farmers and
many more...incluading the hundreds
of thousands of homeowners who own
their own chain saws. Every chain
saw in-use today needs periodic re-
gharpening,

Easy to Learn...

Mo Experience Needed

The Foley Saw Chain Grinder is simple to
operate. Easv-lo-understand, non-technical
instructions show vou how. Receive the Saw
Chain Grinder one day ... open for business
the next. Working in your spare time you
can earn from $50 to $100 a month and more.

We Finance You

You can start your Chain Saw Sharpening
Business in your garage, basement or tool
shed, There's no large inventory to keep.
Mo large operaling expenses. Folay helps
get you started with no money down. No
franchise fee! Your earnings will easily
covar your low monthly payments.

MANUFACTURING CO.
1216-6CE Foley Bidg.
Minneapolis, Minn. 55418

Address

|
|
I
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Call Toll-Free B00-328-B488 or Send Coupon

Tm mterested in $larling my wn Chama Saw Sharpening Busirets Flease send mote mlormatisn,

IGNITION TIMING

{(Continued from page 152)

observed through a small peephole in
the flywheel housing at the rear of
the engine—on the BMW ; Opel 1900,
GT and Manta; 1969-70 Peugeot;
Renault since 1972; Saab 99; Su-
baru.

Using a timing light

To check and adjust ignition tim-
ing correctly, proceed as follows:

1. Disconnect and plug the vacuum
advance hose.

2, Connect the timing light—how
depends on the instrument you use.
Attach it to the No. 1 sparkplug.

Note: No. 1 eylinder is always the
first one from the radiator. On eight-
cvlinder engines of AMC, Chrysler
and GM cars (except Cadillac), No.
1 cylinder is on left (driver's) aide.
In Cadillac and Ford V8, No. 1
eylinder is on the right.

3. Be sure engine iz warmed up
and idles at recommended speed.

4. Hold timing light atraight and
aim it as vou would a pistol at the
timing marks., To make them easier
to see, outline the timing mark and
timing mark pointer or index with
chalk or white paint. If timing is
set right, mark will appear motion-
lesa opposite the pointer or index
each time the strobe light fires.

b, If timing is not set correctly,
loosen the distributor; turn it while
watching the timing mark until the
mark and pointer are aligned. Use
a proper-fitting wrench to loosen the
distributor hold-down bolt until the
distributor can be turned. Usually,
you'll need a special offset type called
a distributor wrench,

6. Which way to turn the distribu-
tor for correct timing depends on
whether you must advance or retard
the spark; also whether distributor
rotatez clockwise or counterclock-
wise,

Checking rotation

Specifications may tell vou the di-
rection of rotation. If they don’t,
remove distributor cap and look at
the rotor. It may have an arrow im-
printed on it to indicate direction.
Az a last resort, crank the engine
to see how the distributor turns,
but do this before loosening the dis-
tributor hold-down.

When rotation is known, do one of
the following for proper timing: If
the spark has to be retarded (mak-
ing it occur later), rotate distributor
body in direction the rotor turns.
If spark must be advanced (making
it occur earlier), rotate distributor
body in opposite direction,

7. When timing mark aligns itself,
tighten distributor hold-down. * % %
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There's nothing aver-
age about the 1977
Itasca Owner Protection
Plan. We've got you
covered for three years
or 36,000 miles. And
that includes everything operational, inside
and out, except normal replacement items like
spark plugs and oil filters.

In fact, if you keep your 1977 Itasca serviced
regularly, we’'ll see to it that for three years or
36,000 miles, no repair job resulting from a me-
chanical malfunction will ever cost you more than
$25. And for the first year or 12,000 miles —Itasca’s
Limited Warranty period—it won't even cost
you a penny.

Now, that may be the best reason to buy an
Itasca. But it's certainly not the only reason.

Itasca’s engine,
chassis and drivetrain
are built and backed by
Chevrolet. If you have
a chassis-related prob-
lem you've got Chevy
dealers virtually everywhere to take care of it.

And you'll want to consider our spacious
interiors, tastefully outfitted with top name
appliances. Or our full range of models to suit
your budget. Or the fact that Itascas are built by
the experienced people who make Winnebagos.
Or the more than 150 dealers across the country
who can service your Itasca.

These considerations have made ltasca one of
the fastest growing motor homes in years. And
that was before we offered a 3-Year/36,000-
Mile Owner Protection Plan.

=:
NS S EHRREE N L | _
SELRS L HOME OF THE 3-YEAR /3600D-MILE OWNER PROTECTION PLAN. NN Jm
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They give you all the training and
equipment you need to get you slarted
in a hurry.

My dad made auto mechanics out of us
long before he'd let us enter a race . . .
g0 | learned early the importance of a
good mechanic . . . and the opporiunities
that are out there for well-trained men.
That's why I'm sure glad 10 see home
fraining like the two NRI courses come
along. With NRI fraining, hands-on experl-
ence s going to come fast, and come
right. it's a lot of fraining for the money.

Learn Auto Servicing Fast

NRI's Basic Professional Repair Course
covers the basics of auto repair in 30 les-
sons. From headlight to taillight, you'll
learn all you need to know, quickly. Basic
home training includes eight important
service items, including an Inductive
Pick-Up DC Power Timing Light, lgnition

and Electrical Systems Diagnostic Analysis

and Tune-Up Instrument, tune-up ool kit,
and more,

MNRAl's 70-lesson Master Automo-
tive Technician Course includes
all the equipment, tools and
training materials you need 1o
be a real pro, In addition to
personal senvices and
"'bite-size™ lessons, you
receive 10 pieces of auto
senvice eguipment, includ-
ing an Ignition Analyzer
Scope, Diagnostic Engine
Picturad & just some of the

L2 equipment

nohuded In NAI's Automotive
fraining programs.

RUSH FOR FREE CATALOG

Analyzer, Inductive Pick-Up DC Power
Timing Light, full set of tools, Torque
Wrench, 4 different test gauges, and
more. You'll learn 1o service electronic
ignition systems, and even auto air condi-
tioning . . . with an air conditioning sys-
tems analyzer and a refrigerant systems
leak detector.

Train with the Leaders—NRI and
McGraw-Hill

Mo other school has NRI's experience in
home training . . . or McGraw-Hill's back-
ground in continuing education. Mail the
coupon and check out what they have to
offer. Over a million students have trained
at home the NRI way, and you can 100,

If the coupon s missing, write: MRl Aulo-
motive School; 3939 Wisconsin, Wash-
ington, D.C. 20016,

A S - S O O O . . . - - . . - - . -
AUTOMOTIVE MECHANICS
u HEGrlw-i-lil Continuing [] courses
ducation ol CB, Color TV/Audio, Communi-
3939 Wisconsin Avanue : -
wmlnmun, D.C. 20016 . L ERTS, sk LedTeIIer E DR
Alr Conditioning, Refrigeration, and
D Heating Courses
Please check for one free
Approved under Gl Bl if taken
catalog only. NO SALES-
MAN WILL CALL. D Lc;rl;:l-:m purposes. Check for
MName Age
{Plesse Print)
Address
City/State/Zip

A National Home Study Council Accredited School
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HINTS

FROM READERS

Handy hacksaw-blade handle

A short length of hacksaw blade has
many shop uses. You can make a neat
holder from #5-in. pipe. 8lit the pipe
down the center and croass-drill it
for two bolts to clamp the blade in
the slot. A groove at top lets the pipe
“flex" for different blade thicknesses.
—Walter E. Burton

Give your hands a rest

AIRCONDITIONING
PIPE INSULATION

Make a handrest for shovels, lawn-
mowers and other tools, Fasten air-
conditioning-pipe insulation over the
tool handle and secure the foam with
nylon cable ties.—K., Suiter

Keep your glue bottle operable

PLASTIC
___ GLUE
BOTTLE

AMNY
COMNVEMNIENT
— CONTAINER

—— WATER

SUBMERGED
DISPENSER

-——" TOP, WON'T

CLOG

To keep a frequently used glue bottle
from clogging, store it inverted in
a container of water. Air cannot get
to the tip to dry any glue remaining
there.—Andrew Vena




MOTOR's easy“'2-step” repair method helps you

FIX ALMOST ANY PART

OF ALMOST ANY CAR...FAST

S0 clear, you'll breeze through tune-ups,
engine overhauls, air conditioning, brake
jobs—practically any repair on cars listed.

You just can't make mistakes with the
"2-step” method in the new 1977 MOTOR
AUTO REPAIR MANUAL. First, the special
"Trouble Shooter' section, newly revised in
the 1977 edition, helps pin-point problems
in a flash...tells you nearly 600 possible
causes of over 100 common car troubles,
plus the corrections that are called for, Next,
“"How-To-Fix-It" close-up pictures (and plain-
talk directions) show how to lick repair prob-
lems—fast and right!

Auto Repairman's “Bible"

Every job, from installing distributor points
to front end jobs, is covered in minute detail
for 2,300 car models of more than 100 series
of American-make cars, 1971-1977. More
than 1,400 oversize pages of the giant MAN-
UAL contain 55,000 specifications, 3,000
illustrations, diagrams and charts—the
“meat" of 300 official shop manuals.

You get service data on Transmissions,
Brakes, Universals, Alternators, Carburetors,
Ignition Systems, much more! It's no wonder
this illustrated MOTOR MANUAL is called the
auto repairman's indispensable “bible."” It's
no wonder that 7,500,000 copies have been
purchased by repairmen, service station op-
erators, the U.S. Armed Forces, schools and
car owners. Here is the help you need to fix
almost any part of any car right. And save
time, work, mongy!

_ Learn all about the 1977 cars and in addi-
tion see if Detroit's new specs and proce-
dures affect your older car, Auto makers
continually update and improve past model
adjustment specs on older cars as new road
test data comes in. That's why you'll need
this new 1977 MOTOR MANUAL—even if you
already own an earlier edition.

AUTO REPAIR

NEW!

1. Spot trouble fast

1977 edition covers all these makes
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Same Free w-n:-{ Offer on MOTOR's
Auto Engines & Electrical Systems

1,300 big pictures, over 700 pages. Clear how-to
text explaing how parts work, principles involved,
design, construction, maintenance, etc, Covers
all parts of engines and electrical system. High
performance hints. For FREE
trial, check box in coupon,

Specs and
procedures on
'TT cars!

Mail to: MOTOR Books, Shipping Service
P.O. Box 2316, F.D.R. Sta., New York, MN.Y. 10022

Please send Manuals checked below for ten days free examination,
and include my free Tuning Guide:;

[ MOTOR Auta Repair Manual, $14.95
[ MOTOR's Aute Engines & Electrical Syslems, §13.95

2. Fix it fast

FREE WITH YOUR ORDER

MOTOR's
Hi-Performance Tuning
Guide, a $2.95 value.

This &4-page Guide tells you
all you need to know about
getting the most performance
out of any car, Covers car-
buretion, ignition systems,
compression  ratios, cam-
shatts, exhaust systems, gear
ratios, suspension systems and much more.
Yours fto keep free even if you're nol com-
pletely satisfied with the Motor Manuals —
it's our way of saying "'thanks,™

Send no money
The MANUAL costs $14.95, but we'll send it
to you for 10 days FREE trial, so you can see
for yourself how it makes auto repairs go
quick and easy. Use it for 10 days. If it
doesn't give you complete satisfaction, re-
turnitand owe nothing. Mail the coupon today.

Order the New 1977 Edition now
and try it FREE for 10 days

MANUAL

1977 NEW!

Basic car care
seclion on simple
tuneups, hose
and bell changes,
ofl and lube

jobs, stc.

gives problems,
causes, remedies,

owners and in prolessional edition
Motor Books, Publisher's Dffice, 250 West 55th Street, New York, N.Y. 1

0019l

If | am not 100% satisfied, | will return the Manual{s) and owe
nothing. Or | will keep the Manual(s) and pay the total price in
three monthly installments, plus handling charge. | may keep
the Tuning Guide free whatever | decide.

[] NOTE: The MOTOR Auto Repair Manual is also available in 2
DeLuxe edition with heavy duty fine grain bindings, thumb index-

ing and gilt edging. Check here if you'd prefer this wersion at $19.95.

| want to sawve shipping charges.

NEW! [] | am enclosing payment for §_________in full. MOTOR will
Updated specs absorb handling charges. (Same return privileges, refund guaranteed.)
st U

NEWI Address

Revised irouble City__ State 4 | I
shooting section— Signature Tel. No.

All orders subject 10 acceplance by the publisher
OFffer available only in the Gontinental United States
Allow 4-6 weeks for delivery.

————————————————— -



Now-get this fine spray without
aerosol propellants. ¢

A tine anti-perspirant spray— get it from

Mennen's squeeze bottle, instead. No

aerosol propellants—just proven anti-wetness
protection in about the most economical form
you can buy And the whole family can use it!

Mennen Anti-Perspirant

FIRE ALARM: NEW HOME APPLIANCE THAT MAY SAVE YOUR LIFE

SContinued lrom page 761

ture can monitor amoke far from the
point of origin because amoke moves,
riging up to the ceiling and up stair-
ways,” Richard B. Bright states, He
is senior research engineer of a spe-
cial fire-protection project being con-
ducted by the U.S. Bureau of Stand-
arids,

A re'iable smoke alarm costs about
£30 to 50, If vou deploy more than
one, they can be wired together in
gseries so if smoke activates one
alarm, the alarms in other areas will
gound off, too.

[t is at night that alarms earn
every penny you spend for them.
Sixty percent of fires in the home
occur when people are sleeping,

The National Fire Protection
Assn. points out that most people
who die in home fires are not the
victims of flames, but inhale smoke
and poisonous gases that rise ahead
of the flames.

“Victims suffocate to death in the
middle of the night, asleep, never
knowing what happened.” the asso-
ciation points out. “Many die up-
gtaire from a downstairs fire that
never burng a thing on the second
floor.”™

1R POPULAR MECHAMICS

The danger of death by suffocation
has reached a point of crisis because
of widespread use in homes of syn-
thetic materials, such as polyvinyl
chloride. Synthetics are used in fur-
niture, carpeting, drainpipes, shower
curtaina and other furnishings. When
they begin to smolder, deadly chemi-
cal gases are given off.

How detectors work

“Flame is the last on the list of
killers during fire,” the National
Fire Protection Assn. informs us.
“Most people die from lack of oxy-
gen, hot air or gases, and from amoke
—aoften before they can awaken.”

Smoke detectors are designed to
aniff out fumes and warn people of
danger before they are overcome.
There are two basic types of smoke
detectors for the home: photoelectric
and ionization.

Photoelectric smoke detectors con-
tain a amall light source. When
smole enters the enclosure that sur-
rounds the unit, the light beam is
disrupted by smoke particles, caus-
ing light to be reflected to a photo-
electric cell, This triggers the alarm.

An ionization smoke detector em-

ploys a small amount of radioactive
material, which is less than the
amount used on luminous watch
dials, The material ionizes the air in
a small pocket, causing a faint elec-
tric current. This current triggers
the alarm when it's disturbed by fine
smoke particles.

Both tyvpes work well and are ap-
proved by fire safety experts. Many
are made by well-known reliable
manufacturers such asz General Elec-
tric, Honeywell, NuTone, Walter
Kidde, Gillette, Norelco, Emhart,
Teledyne, Master Lock, Pittway,
BSR-Metrotec and Pyr-A-Larm.
Whatever unit vou select, it is im-
portant that it carry the UL ( Under-
writers Laboratories) or FM (Fac-
tory Mutual) label. This is your
asgsurance the device has been tested
by an independent agency and has
met rigid standards.

Battery or plug-in?

You have a choice of battery or
plug-in power. Each has its advan-
tapes, Batteryv-powered alarma are
handy where there is no nearby wall
outlet to plug into, especially since
such sensors should usually be
mounted high—on the ceiling or near
the top of a wall—to intercept rising
smoke and fumes. They also eliminate
the possibility that a chance power
outage could cause the units to fail
to sound off.

But batteries require periodic
checking and replacement—a wvital
precaution to insure proper opera-
tion. Any unit vou consider should
have an automatic indicator, wvisual
or audible, to warn when batteries
are low and need replacement. Both
battery and house-wired units should
also have test buttons because fre-
quent testing is important to insure
that the devices are operating cor-
rectly.

House-powered alarms eliminate
the need for battery changing but
require a source of current. If there's
no convenient outlet, or yvou don't
want the power cord to show, you
may want to connect directly into
vour house wiring—a neat though
slightly more expensive installation.
If yvou do plug into an existing out-
let, be sure it's permanently “hot”
and not one controlled by a wall
switch that could accidentally cut off
power., As for a power outage knock-
ing out an alarm before it can sound
off, most experts believe the chances
of this happening are extremely slim.

Until recently, photoelectric detec-
tora tended to be house-powered be-
cause of the need for adequate cur-
rent to operate the always-on light
source. Now at least one company,
Gillette, is bringing out a low-drain
battery-operated wversion for those



who want the convenience of cordless
installation. And another maker,
Master Lock, is offering an ioniza-
tion-type model that works on house
current but has a battery backup
power supply. So you have a wide
range of systems to select from.

New laws require alarms

As of this writing, there are al-
ready 12 states that require all new
homes to be equipped with wired-in
smoke detectors. The Federal Hous-
ing Administration requires the
same for all new homes before an
FHA-approved mortgage is issued.

Keep in mind also that some insur-
ance companies offer a reduction in
homeowner insurance premiums if
a home is equipped with fire alarms.

Where to locate alarms

The most eritical spotz in a house
where smoke detectors should be
placed are bedroom areas. The Na-
tional Bureau of Standards suggests
that at least one detector should be
placed on the ceiling or wall of a
hallway outzide eaxch group of bed-
rooms. If the hallway is more than
30 feet long, a detector should be
installed at each end.

If your home has bedrooms on a
gecond (or third) floor, place an
alarm at the head and foot of the
gtairway. A smoke detector should
also be installed at the head of a
stairway leading to the basement.

Being awakened in the middle of
the night by a fire alarm is one thing.
Knowing what to do is another. It is
ludicrous to install fire detectors and
then keep members of the family in
the dark about how to act when an
alarm goes off.

For example, there have been cases
where small children have been
frightened to the point of panic by
the raucous blast in the middle of the
night and have hidden in a closet.
Kids should be made acquainted with
the noise emitted by alarm units
(use self-testing controls) and told
what to do when they hear it—not
once or twice, but many times.

Richard Strother, who is associate
administrator of the National Fire
Prevention and Control Administra-
tion, points out that as part of a
sound fire expectation program fam-
ilies should have an escape plan and
practice using it.

“When a smoke alarm awakens
yvou, you'll be groggy and won't be
able to think well,” he savs.

Safety pointers

Here are points to keep in mind
when putting together your evacua-
tion plan and teaching it to your
family:
B Every family member should have

SOOTHES
Chapped skin 1c
- on your face, on your F

PROTECTS
against sun, wind,

THE MENNEN CO

at least two escape routes from his
or her bedroom. Make sure windows
open easily if they are to be used.

B If a means of escape is to be a
window high above the ground, you
can buy special escape ladders that
hook to the windowsill. People who
are to use the ladder should know
where it iz stored and how to employ
it. Store the ladder in the same room
where it's to be used.

B If there are no smoke detectors in
the home, sleep with the bedroom
door closed. It holds back smoke and
gives you more escape time,

When fire strikes, test the door by
running your hand over it. If it is
hot, use an alternate escape route.
If cool, brace your shoulder against
the door and open it cautiously, Be
ready to slam it shut if smoke or
heat come in, If the hallway is clear,
you can use yvour primary exit of
escape.

B If the bedroom area is equipped
with a smoke detector, sleep with
doors open. One reason is to allow
smoke from a fire starting in a bed-
room to reach the detector.

B Establish a meeting site outdoors
and count heads to determine if ev-
ervone is safe.

B Practice your escape plan with
other members of the family over

and over again until everyone is
thoroughly familiar with it.

The order of procedure to follow
when a detector sounds off is: (1)
evacuate; (2) call the fire depart-
ment: (3) if the fire is amall, fight
it if your home is equipped with
fire-extinguishing equipment.

Types of extinguishers

Fire extinguishers come in three
basic types, designated as “A", “BC"
and “ABC". These designations re-
fer to the class of fires each is de-
signed to fight.

The “A" type of extinguisher i
filled with water and is effective on
ordinary combustible materials such
as wood, paper, drapes and uphol-
stery. These are about all it ia good
for, however, and for this reason the
“A" type is seldom purchased now-
adays as an all-round household ex-
tinguisher. Never, never spray water
on an electrical fire or flammable
liqguids (cooking grease, gasoline,
oil). On an electrical fire, the conduc-
tive stream could cause a lethal
gshock. On flammable liquids, it will
just blast flaming material all over
the place, creating greater hazards.

The “BC" extinguisher is filled
with dry chemical or carbon dioxide

(Plgase turn lo page 162)
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FIRE ALARM
{Continued from page 161)

and is used where water can't be—
on flammable liguids and electrical
fires. The “C"” means it can be safely
used on electrical fires without dan-
ger of electrocution. One advantage
of CO, over dry chemical is that it
leaves no residue—you can put out a
flaming piece of meat and still eat
the meat.

“BC" extinguishers are handy
around kitchens and cars because of
their ability to fight grease and oil
fires, but they're still limited—they
can't handle the conventional “A"-
type household fire of wood, paper or
cloth, For this reason, the so-called
multi-purpose “ABC" extinguisher is
recommended by most fire safety ex-
perts for general household use. It is
filled with a dry chemical agent and
is effective against all home fires.

Work fast

Don't become overconfident, how-
ever, just because you have an extin-
guisher that will fight anything. The
typical small-size, home-type dry-
chemical extinguisher is exhausted
in 8 to 10 seconds. Not much time, so
you have to work fast, carefully and
without panic, Two important tips
that can extend wour (firefighting
range are: 1, If the fire is electrical
in origin, turn off the power as soon
as it is safe to do so. It can then be
fought as a conventional "A"-type
fire—with plain water if necessary.
Just be sure the power is really off.
2. If the fire is feeding on ordinary
combustibles, it is wise to water it
down as soon as the flames have been
extinguished to prevent rekindling.
This may save the day if your ex-
tinguisher is empty and the fire
starts up again,

Beware of old tanks

The old soda-acid fire extinguisher
is now considered obsolete, ineffec-
tive and possibly dangerous. It is no
longer being sold, but some may still
be found in homes. The Fire Equip-
ment Manufacturers Assn. strongly
urges that such units be discarded—
but not just thrown out. They should
be taken to an authorized extinguish-
er service center for careful disas-
gembly. (If discarded in trash, they
could be unintentionally activated
when turned upside down, and an
old corroded tank could blow up like
a bomb.)

One of the most important bits of
advice we can leave you with is this:
In case of fire in your home, keep
cool. Think! The fire alarms you've
put into your home have given you
sufficient escape time. Don't blow it
by becoming panicky. L
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Work part time, full time —
right at heme—we help
you every step of the way.

Mo doubt about It...as a smail enging pro, you can cash m
on the huge demand for qualified men in one ol America’s
{astest growing industries. Youll be able 1o command 10p
houtly rates of tiom $10.00 1o $15.00 pes howr—and thal's
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Plenty of husiness waiting for qualified men.

46,000,000 Small Engines Are In Use Today!

That's the otficial count from the Engine Service Assn . and
one-million new engines are being bullt each month. With fully
accredied Belsaw training, you can 5000 have the skill and
Knowledge 1o make top money servicing these engines. People
will seeh you out and pay you well 10 Service their lawnmowess,
tiflers, eOgers, POwer rakes. garden Iracioes, Chan Saws, mink
bikes, snowmaobeles, Qeneratons, ﬁ:aﬂs. pamnl Sprayers. Snow-
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NO EXPERIENCE NECESSARY!
Y¥ou don't nesd to be @ ‘Dom mechanic of have any pewi
eapesience, You can master this profitable frade right at home
in your sparetime. Lessons are fully illustrated .. 50 clear you

can't go wrong, and with our famous ‘leam-by-domg method
you gel practical “hands-on’ eaperience. We also Show you
hiow 10 ﬁl business, what 1o Ehilﬁ. where o gel supplies
wholesale...all the inside tricks of the trade you need 1o
assure SUCCESS right from the stan

Send for FREE Facts —Do it TODAY!
NO Obligation— NO Salesman Calls!
You risk nothing by accepting this offer o see how
castly you can learn the skills pou need tonerease
yoer income in a high-profit business of yovder 0w,
Just fill in and mail coupon below (or send posicard
with mame and address) to receive full information
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® QOlympic star Bruce Jenner
designs a home-gym with PM
® PM's history on
its 75th anniversary
B Build a crystal set, again
® Engineering the death
rattle out of earthquakes
® Pinball machines are for
fun and games at home
® Where to go from CB
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Popular Mechanics

PO, Box 10060, Des Moines, lowa 50340

Please enter WIrH
l my subscription
s o POPULAR MECHANICS for:
0 1 year $7.00 ] New
[ 2 years $13.00 [ Renewal
Payment of $ is enclosed.
Bill Me
initial hare
Hame {please print)
Address
City State Zip

Your first copy will be on its way 1o you
in el to twelve weeks. Watch for it!

[Abave prices apply in U5, & Possessions only. Canada
add $3 por year. Al other countries add %35 per year.)

CHANGING ADDRESS?

if you're planning to move, ghau let us
krow at least sight weeks before changin
your address. Attach current address labe
and Tl in your name and your new address.
This will serve to insure prompt service on
your subscription.

Send old label with your name
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POPULAR MECHANICS
P.0. Box 10064, Des Moines, lowa 50340
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If you enjoy usmg your head

and your hands...
e have

Have cleaner

air in your home...

With the Heathkit

GD-1196 Electronic Air
Cleaner. Your whole family will
appreciate breathing fresher, cleaner
air, Removes dust, dirt and pollen

for a healthier atmosphere in your home. Makes
house cleaning less frequent. Installs easily on
most standard types
of furnaces or air
conditioners.

Have the correct tempera-

ture and time at your bedside.

You will, to the very second. And
you'll know the indoor and outdoor
temperature as well if you've got a
Heathkit 1D-1490 Digital Electronic Clock/
Thermometer. Features include a “'snooze"
alarm, adjustable temperature alarm,
brightness control and more. This
attractively designed clock will
complement every decor.

FREE

Read about nearly 400
ways you can put your
head and your hands

to good use by building
exciting and practical
electronic kits! Send for
your FREE copy today.

Heath Company, Depl. 17-24
Benlon Harbor, Michigan 49022

Make sure you're heard! One way to come across
loud and clear is with the GD-1818 Portable Power
Megaphone/Yelp Alarm. This versatile voice
amplifier is ideal for volunteer fire and police work,
boating, sports, or anywhere you've got to be heard
over surrounding noise. A “Yelp" switch activates
i an alarm circuit to produce a

single cascading wail each
time you press the trigger.

It can also be wired for use
as a portable horn.

Save on car maintenance two
ways! Keeping your car’'s engine
in tune could save you up to 25%

at the pump. And doing it yourself
with the CM-1073
Three-In-One Tuneup
Meter and the CI-1040
Timing Light will save
you still more. The

CM-1073 combines a

dwell mater, electronic
tachometer and DC volt-
meter all in one compact
unit. The CI-1040 Timing
.. Light has a super bright
xenon bulb and a handy inductive
pickup that snaps around the #1 plug

wire for quick and easy connection.

B A e S m

Heath Company, Dept. 17-24
Benton Harbor, Michigan 49022

Please send my FREE Heathkit catalog.
I am not on your mailing list.

Schlumberger

Mame

Addrass

City State

cL-620 Zip
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Helps Shrink Swe]]iﬁOf
Hemorrhoidal Tissues Due To
Inflammation. Relieves Pain And Itch...

Gives prompt temporary relief in many cases from
hemorrhoidal pain and burning itch in such tissues.

There's an exclusive medication which
actually helps shrink painful swelling
of hemorrhoidal tissues caused by in-
flammation. And in many cases it gives
prompt relief for hours from rectal
itching and pain in such tissues,

Tests by doctors on patients showed

while it gently relieved such pain, it
also helped reduce swelling of these
tissues,

The medication used in the tests was
Preparation H¥, No prescription is
needed for Preparation H, In cintment
or suppository form.

Planer Molder Saw

Mow you can use this ONE pewer-feed shop to fturn
rough lumber (nto moldings, trim, flooring, furniture
—ALL popular pattérns. RIP-PLANE-MOLD . . . sepa-
rately or all at omce with a single motor. Low Cost
. .. You can own this power toal for only $50 down.
Tall SEND FOR
30-Day FREE Trial! exciring racts
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New Table Top Invention Puts You In..

PROFITABLE RUBBER

STAMP BUSINESS

Home Dperatora now make

516.50 AN HOUR In Busi-
ASSS ORCE MON
a few bixr companias
Speclal rubber stamps bring high
pricea=eoat only pennies to make
on pew, |ow-cast table top machine,
Take 27 conta worth of material,
# perlect stamps, the kind businesses
mnd um'hmh'thldnlmuﬂ-'ﬂmh Imuﬂ‘u
A18.18 wa hour.,  Bart in apare timae in yoor own home, n
machine on kitchen table uning ordinary electrienl sutlet.
Make any kind of stamp. 'We'll send yoa fres information

without cbhliigation sbout this established, b

'or fres

business. We'll sven ﬁ finsnce
information send name wddress on & poatenrd bo:

Rubbar Stamp Div., 1512 larvis, Dapl. K2FP, Chicage, Jil. E0E2E
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ART OF CUSTOM PAINTING

Most complete cusiom painting book ever pub-
lished, the “bibls” of custom painters. Step-
by-slep instruclicns shoew all the lechnlgues
you've seen and admired on wvans and cars.
Order boak 28337, §10.9% includes posiage &
handling. Hnnl{"b:l:t guaranies i nel satis-
fied. Send for e 64 calaleg. CAR-
BOOKS, INC.. Dept. D-61. 181 Glen Ave., Sea
Cliff, NY 11579,

GARAGE u Buy Direct
) DoOoR PEHEH and Save
& RADIO COMTROLLED brém car Framumitter ar wall
pwitch ® SAFLTY Akt and doy year ‘roumd ® SE-
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PM'S BUTCHER BLOCK DESIGNS
{Canfinued from page 113)

can be butt-jointed into larger sheets
with contact-type rubber cement,

Start with a piece of l-in.-thick
foam large enough to cover the front,
rear and top surfaces of the back,
and spray these surfaces with con-
tact cement. Spray the entire inside
surface of the foam and, when dry,
voll the foam smoothly around the
three surfaces of the back. You can
trim the edges flush with a utility
knife.

This layer should also be covered
with muslin and stapled on the sides
and bottom where it won't show.

Stretching fabric

To keep fabric wrinkle-free as you
stretch it over a surface, drive a
tack (or staple) at the midpoint of
one edge., Then stretch the material
toward the corners, drive a fastener
at each end and tack down the space
in between. Repeat this procedure on
the remaining three sides, removing
any scalloping as you go along with
additional fasteners, If vour fabric
has a nap (smooth when stroked in
one direction and rough in the
other), place it ao the smooth stroke
goes toward the front on the base
and down the front face of the back.

If you use a patterned fabric,
vou'll have to check the pattern
alignment from back to base.

Basic upholstery

Fabric usually comes in 45 or o4-
in.-wide bolts, This will have no
effect on the chair, but center seams
will be required for the sofa.

Align the fabric on the base,
streteh it out, and fasten it to the
front rail face and the blocking piece
with staples or tacks. Stretch the
fabric erosswise and drive all fasten-
ers into the side faces where they
won't be seen.

On the back, make sure that
fasteners are driven into the bottom
and sides. Some tucking or slitting
may be necessary at the top outside
edges of the back. If you have trouble
making the fabric edges smooth,
vou can try stuffing a little bit of
cotton wadding into the wvoids to
even them out,

For now, leave a 6-in.-long “tail”
of fabric at the lower rear edge of
the back.

Assembling the pieces
Attach the back to the base with

e X 216-in. lagbolts and washers.

They are screwed in from the bottom
surface of the blocking piece—the
space between the intermediate (C)
and the rear (B) rails. Align the
back so that the fabric-covered foam
protrudes about %j in. beyond the
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protrudes about 2§ in. beyond the
face of the rear rail in the base.
This is the time to make sure the
base and back form a 90° angle, If
they don't, loosen the lags and add
shims to make up the difference,
Now stretch the “tail” down and
fasten it to the face of the rear rail,
Run the fabric ends around corners
and fasten them at sides. This com-
pletes vour back-base assembly,

Butcher block sandwich

Drill four evenly spaced %a-in.-
dia. holes along the horizental cen-
terline of the poplar base sides and
punch-mark the inside of the butcher
block sides through these holes for
alignment,

Using a 14-in, bit, drill the punch
marks 116-in, deep to accept the lag-
bolts. You can save yourself some
effort by running a bar of 2oap over
the threads to make them turn more
easily in the hardwood.

From the outside of the butcher-
block side panels, drill and counter-
bore the two holez to install the
X 2Y%-in. lags and washers. Make
sure your hit is sharp for this work.

Complete the chair by trimming
the ends of the fascias to the exact
length between the butcher block
sides, Fasten them to the rails from
the inside with well-soaped 1%%-in.
No. 10 FH screws.

Making the table

You ean make coffee-table legs out
of almost anything from clay flue
tile to cast-iron pipe. If vou stick to
maple, rip enough 4/4 maple to lam-
inate four legs (three pieces in each)
214 x 12% in. long. Machine a 3§
x 2'4F x “3-in. mortise on three sides
of the legs, starting *{ in. from the
top. While vou build the legs, set the
d6-in.~dia. tabletop aside and give
the oil finish time to dry,

Rip two stretchers and eight
“ears” from 4/4 maple (check di-
mensions shown), Machine the ten-
ons on ends of the “ears” and notch
each stretcher &t its midpoint to
lock the assembly. Clamp and glue
these pieces as a single unit on a flat
surface to assure complete contact
with the bottom of the tabletop.

To complete the table, place the
top (good surface down) on a rug
with the leg assembly centered. Drill
and eounterbore each “ear” for 2-in.
No. 10 H serews. Mark the table-
top through these holes, drill the
pilots and assemble,

For a really pleasing finish, rub
oiled surfaces (when dry) with 300
steel wool. Apply another thin coat of
oil, rub wet surfaces with 0000 wool
and remove the excess with a lint-
free cloth. A rich luster will make
yvour furniture shine. * & &
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EMGINES THAT SHRINK AND GROW
(Continued from page 101)

reasons beyond the scope of this
article, maintains the best balance
throughout its displacement range.
I've heard and felt Pouliot's engine
running—have placed my hand on
the intake manifold and cam cover—
and can attest to its smoothness,

This engine develops a maximum
of about 100 bhp in its present state.
That's with no attempts to maximize
porting or valve size. Meanwhile, one
interesting thing Pouliot discovered
about this engine is that its torque
curve remains almost flat at all dis-
placements and all rpm. In other
words, it puts out almost as much
torque at 600-rpm idle as at 2800-
rpm cruising,

What about compression ratio?
The four-bar link adjusters are ar-
ranged in such a way that compres-
sion ratio remains almost constant,
no matter what the stroke. The test
engine’s c.r. is about 9.3:1. And the
funny thing is, it doesn't need any
spark control—it runs at its best
always firing at TDC (top dead cen-
ter).

Are there any drawbacks or prob-
lems with variable-displacement en-
gines like the Pouliot? Yes, several.

One is cost. Although Pouliot’s en-
gine needs no new technologies and
no exotic metals or materials, Sandia
estimates that because of added com-
plexity and a 10 to 12-percent in-
crease in weight, this variable-dia-
placement engine would cost more to
mass-produce than today's V8s. Just
how much more no one's saving.

Emissions problems

Another potential problem in-
volves emissions. When you lengthen
the stroke of Pouliot's engine, your
piston beging to move in what's
essentially a cold part of the cylin-
der. Cold ecylinder walls produce
hydrocarbon  pollution. Precisely
what that'll do to the Pouliot en-
gine’s emission numbers we don't
yet know. Sandia savs, however, that
the Pouliot engine will likely need
EGR (exhaust gas recirculation)
and a catalvtic converter, same as a
normal engine.

Sandia is presently working on a
second generation of the Pouliot en-
gine, this one to be installed in an
automobile. Its displacement will
sweep from 75 to 255 c.i.d., it’ll have
a 9.5:1 c.r., and maximum power will
be in the range of 150 bhp.

This newer engine—again a Five
—will tilt at 40° to the left for a
lower hood line and to put the sump
nearer the pistons. It'll also have
better access to intake manifolding.
Sandia expects to have its variable-
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displacement ecar running in about
a year.

Ford's dual engine

This past September, Ford an-
nounced plans to introduce a con-
ventional six-cylinder engine that
can be switched to run on only three
cylinders at cruizsing speeds. This
engine, dubbed a 3x6 and based on
Ford's standard in-line, 300-c.i.d.,
ohv Six, will first appear in pickups
late this year. By 1979, Ford hopes
to apply the same principles to pas-
BENger Cars.

The way this engine varies its dis-
placement is very simple. When vou
need power to accelerate, the engine
firee on all six cylinders. But if
yvou're cruising or decelerating, a
mechanism controlled by electronic
signals automatically shuts both the
intake and exhaust valves of three
evlinders, and the engine continues
to run on the remaining three.

Deactivating mechanism

To run that back in slow motion,
Ford engineers have rigged up elec-
tronic sensors that receive informa-
tion from the transmission and
monitor wvehicle speed. manifold
vacuum, throttle position and engine
temperature. Thia information goes
into a “black box" (computer),
which decides when to deactivate the
rear three cylinders. This usually
oecurs in the cruising mode above
45 mph.

The actual deactivating mechan-
ism works like this: The individual
stamped rocker arms are permitted
to ride up on their studs by a rota-
ting evlinder above each one. Turn-
ing the cylinder releases the rocker,
which means the intake and exhaust
valves stay shut. To reactivate the
valves, the cylinders are counter-
rotated. There’s a spring between
the eylinder and the rocker arm that
cushions engagement and disengage-
ment.

What, vou ask, happens to the
gasses trapped inside the three de-
activated evlinders? “The nonwork-
ing evlinders aren't really pumping
anvthing.,” a Ford engineer told me,
“It's more like an air spring situa-
tion. There's no compressive work
being done.”

Friction losses in the nonworking
evlinders amount to about two per-
cent, so these, too, are negligible.

Again, what are the drawbacks?
Well, first, the engine runs pretty
rough on only three cylinders, I un-
derstand, too, that there's a notice-
able jounce when the engine passes
from three to six and back. The
emisaions situation here hasn't been
worked out totally, but Ford seems
to feel it can lick it. Meanwhile, sev-

eral dozen test wvehicles are moving
up toward a million miles.

Other shrinkers and growers

Dual-displacement and variable-
displacement engines go hback at
least as far as 1916, That year the
Enger Motor Car Co, of Cincinnati
offered an ohv V12 that could be run
on 12 or only six cylinders. A lever
opened the valves of one bank and at
the same time stopped gasoline flow
to that bank. This engine put out 55
bhp at 3000 rmp on all 12.

In 1945, an engineer named Howe
H. Hopkins began work on a 10-cyl-
inder, barrel-shaped engine at the
behest of Sam Eckert, chairman of
the board of Sun 0il Co. Eckert fi-
nanced the project personally.

Hopkins' engine used pistons and
adjustable swash plates. Displace-
ment could be varied from 98 to 241
e.i.d., and the engine ran for 400
hours without problems. In the early
19508, Hopkins showed this engine
to all major U.8. automakers, and
while they acknowledged its benefits,
they turned it down on grounds of
complexity and higher manufactur-
ing costa. Hopkins' prototype engine
now rests in the University of Wis-
congin and is used for teaching.

GM’s experiments

General Motors has been working
on dual-displacement engines since
1958 and has found fuel-economy im-
provements similar to Ford's, Those
gains, however, were associated with
incregsed exhaust emissions, GM's
experiments have used both fuel in-
jection and carburetors controlled
electronically and mechanically. GM
sava its engineers are still studying
dual displacement as a general ap-
proach to better gas mileage,

Chrysler Corp. worked on an 8x4
engine {a V8 that can run on four
cylinders) last year, but has sus-
pended experiments for the time
being. Actually, Chrysler's teats with
dual-displacement engines go back
35 wyears.

Overseas, Daimler-Benz has re-
portedly toyved with another Bxd, and
a company in Germany called Ilo-
werke deseribed an engine in 1958
in which eylinders eould be deacti-
vated singly or in pairs.

For the moment, the Ford and
Sandia engines seem to offer the
most promise among those that
shrink and grow. But even their de-
velopers admit they need quite s bit
of work. However, until some revolu-
tionary powerplant comes along to
replace the reciprocating piston en-
gine, these variable-displacement
and dual-displacement jobs might be
an interim solution to help conserve
gasoline, * %k %k
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againg! over-aasnion and lifing while bandsng

To aperaie, simply alide your SMO-HAWR into the snaw, fock it back on is
racdiish el then glide 1o your deposil sres. A push-pull sclion will sasily re
isase the snow from ihe buckel and you're ready bo move analhes Iomd jup
i d cubso (st par ACO0E).

Ths SMO-HAWK s moided lrem high-impaci polysihylane with & steinkass
stead culling blade. The hanile i made bom riged 18 Geuge weaiherresis
tanl carbon steal and opevales a1 the user's own heighl. Snow will neer
slick 1o 1he SHO-HAWK'S surface, and temperaiures as low as 50° below
rern won'l allec ks durability,
SHO-HAWK s tha only toal
ol ity kind which offers an
alisrnative to 1M oid-lash-
ol Bndw Ehowvel. With a8
SNO-HAWK (here (s no
meed to ifvesl in @5 @Xpen-
sive, polendially hazardous
ancw-plower

SHO-HAWK is also bdeal for many businessas and indusiries wilsBng o

is the revolutionany new concepl in anow
ramaval. 11's the lool designed o

save work, time and muscle whils
ramoving snow Bl aver twice the spesd
of & shaval,

N,

BHO-HLWS
V5545 Mgt s Bhafiieid Avenus

Civicago, Mingis BOEZY Plaass perdms __

1ha ievw prica ol 529 85 mach, [P SEM Do
due] ritilis samiorally dor 534.95) plus
L85 pach v irmight amd haradiing.

Oncineasd in
) Chszk oo Monay Onder O fer . Fiat
vy i G OLB

. ESHOHAWES UM Address LE S
Fratght & handling L L
Wifazh i danis Per S
pibaa il 5% SN LAX TR F — -

TOTAL & Hignalurs e
Charge i
O] Bank Amaricard. [J American Express D) Masierchargs [ Canie Blancha
Ink. Bank § _ o L S T e el § -
Exp. Daie . S

Wi, | Wil e o @i he Batk-Disssing
ghrydgery of Shawaling snow Fhiswinlar

BHID HAWES i

sichios of wll eomy

B B

Privalely recurds i
i T

vl By
] ¥ phone & cassolld 0w |31) b=
galls wia First Clas= Bl P wmy monay bk rlal
Draer WNOW

KOPIS ENTERprises Dept MM

P.0, Box 453, Addisen, IL S0101

110 VOLT A.C. GENERATORS

60 cycles, 3000 watts, Wt. 27 pounds, Srplo™
Fanbelt driven from car or pickup. Operates T.V.
All power tools, Ower 13,000 in service. This is
our 27th year. Guaranteed 6 months. $115.50
Postpaid while supply lasts. Our I]?Dﬂ-waﬂogzn-
grator needs no bat{ew- Special price—5105.00
Postpaid.
. Virden Perma-Bilt, P.0. Box T160 PM,
2821 Mays, Amarille, Texas Ta109

GET LOST

EiND NEW FREEDOM WITH THE UNIDUE

How To Disappear Manual

EvEaLisG STEF iy ST0F AFPORT

FORGET BAD RELATIONSHIPS, DESTS, LOUSY 00
CRIATE & MEW IDENTITY! NEW LIFEETYLE! NEW FORTUNL!

B 0 POSTRAID SATISFACTION GUAHANTELD
poration Box I0EYMiam: Fla 33148

IGH SPEED ROTARY FILES [EUGEE

dmel For Bilmg. deillimg, milling, carving, roulsng any matal or

wood. Cuthing edges from ‘%" 10 17, shanks abl %" Brand new
wnair ght G| pachs. Export order add 52

87 Tood Sl G 1 sl S16% O row. LR

1 Tooel Set G | ocasl § 09 00 faw L1FE i

Sawe Ever Mare Borh Sety nos b on

T 2% Saty ol orvalisd Torvap ) (e}

1005 Guardnised Add %1 it poslage

US FmPLUS CEMNTER. Dt 500
FI% Campen San Ansgren Tewss FEFES
Fonan Or dirs b0 5 5 Ban

LOCKSMITHING & Key Making

PRACTICAL UP-TO-DATE COURSE — OMNLY $9.85
Teaches you how io pick locks, de-code, make masied gy, repair,
install, service, #le, Mew satl-instruchon lessans for eeery handy-
man, homecener CafpanleT, mechanic. isnice
siation operator, et shop, hardwaste deales,
gunamith, 53 gasy, ilusiraled lessons. Full price
only $§.95 powipaid. Sabislaction or relund
%, Guartaniead. Mad order today]

Helson-Hall Inc., Depl. M5-2

RISTRADIO

HEW! POWERFUL A EADID STRAPS ON TOUR WRRIET
wid  PULLS IN VOUR FINORITE STATRON siment
pymhers! Comglete milh buill m andeong. pe
speadier ang battery, Ideal for school, cubdoors of just
plain fun. Sead osly 31295 [Cash, Ch. M.0O) nd
we Il shap postage piegad, or SERD OMLY 52.00 aac
wou pay the pasiman $10.95 on delieery  WUSH TOUR
DRDER TOOAY:

14407, DEPT: PM-12, OMAHA, NEBR. 68114

LEARN SMALL ENGINE REPAIR

at home in spare time-quickly!

Good Business-Great Hobby!
10¢ BRINGS BDOK, FULL FACTS
- MODERN SCHOOLS

A3 . BROVH AV, DENT,FI ECOTFERALY, AR WaiH

425 W. Jackson Bivd,, Chicago 60606

SEROME AMES
8503 STOUT Daer. PM
DETROT, MICH A2

PORTABLE STEAM CLEANER
Steam in B0 ssconds

CLEAM:

Enginaes, Air Fillers, Lawn mowers.
1 year guarantes on fire box, coils.
Uses liquid soap, propans Tired.
Weight 120 Ibs. Auxiliary pump re-
guired on low walber presiure,
| e pemm o pae

PLANS AND INSTRUCTIONS FOR

Go Kart .....
Minl Bike ...
Minl Car .......
Pedal Boat .........
12" 5all Boat .....
Snowmaoblile Slelgh .

Minl Jeep . ...c0c .
Winl Velleles Flans

Dept.-C
i'nazv. N.Y. 12831

ORIGINAL
WW.II
HELMET

[MOT A REPLICA)

COLLECTORSI 32 PG.COLOR CATALOG 51.00

W.W, 1) Madals, Civil War Hats, Flags elc, 100% of Bems
UNIQUE IMPORTS. INC. P2
E10 FAANHLIN STREET. ALEXANDRIA VIRGINIA 23014

ABMAZING NEW & Hund sShoriwsod
PuRvOTIET, Works with amy éar Fadis/ =
amd antenns, Oeks Worlidwide receps
tiom  from Massia, Jagam, |
Australia, Weice of America, i,/
muiis]
1

Mo enmierdials-beautiful
myinule pleg in 18 any car, 3
418, 241, B8, L1, Do TReLers oF Py
SEND ONLY $2.00 2

o 15 |
peig, or send 81000 For pgsd.
e plug in and listes, 8nyt ma, Rarg! L pear sereice w
ranty, 10 day mans: rial, #old anby direct from factory!

¥ back t
WESTERN RADIO, Dept. SPM-12 KEARNEY, MEER. 68847

[ ELECTROPLATING EQUIP.
Portable Platers, Supplies & “Know-How"

Build yowr own tanks for Mickel, Chrome, els. Eagy-
fo-install PVC liners. Reetifier components—all sizes,
matle parts lists, fermulas, operaling imstruetions
for nll plating. Guarantesd to sawe 15%:79%. Some
goud used umils for sale.
Send for FREE delails.

PLATERS SERVICE CO.

2990.PM Supply Ava., City o1 Commarca, CA 80040

FREE...

Leathercraft Catalog
of Kits, Supplies
& ldee_ls!

Wy

e
1B T G O
Lo UHA, Camplete, f-lr;

Explore the pages of a Tandy Leather

Catalog and discover the world of
leathercraft! The catalog has everything
you need for designing and making a col-
lection of leather handbags, wallets,
moccasins, belts and much more
send the coupon below for your free
Tandy Leather Catalog today.

Tandy Leather Co.

ﬁ"d 57 2608 Shamrock, Dept. CPM4
Fort Worth, Texas T6107

Mame

Address

City
\ State Zip _"J
168 POPULAR MECHANICS




ISiLVO (BRAND NA

ME] TOOL CATALOG
I‘rhmnﬁ of Exciti Tool Veolusa! Stanley,
Iskit, Millers Falls, Wellsow, Cremel, Dissten,
|Huhm, Speedy Sprayers, Plumb, Kennedy, Huot,
Rockwell, Channellock, Crescent, Vise-Grip, Rid-
Igid, Unimat, Audel Books, Nicholson, General,
|

|

ndestro, Xocta, Wiss, Pony Clomps, Wen, and
marny other Mationailly Advertised brands of
Tools & Supplies. We ship Coast to Coost of

| prices hard to beat, Send $1.00 for sur big 148

page tool cotaloeg today.

SILYO HARDWARE CO.

107 Walnat St., Dept. PM-12, Phila, P2, 18108

ke

DOL CATALOG ol Universal Reuter/Shaper |

— S e — — S S S S S S S S S —— — —

Universal Router/Sha
Table—Ideal for shoping |
ond jointing small ma-
terials that are normally
difficult to handie. Build |
picture frames, ploques, |
or easily odd o decorative i
touch to mouldings. Feo-
tures miter gouge for safe
culting at any angle. A_:-|
| cepts most  rowber S.‘:H,i
BAD, Stanley or Rockwaell
— Add $2.50 for shipping — Reg. $16.95 |
T1025-537 P—T Ibs. ........ Spec I——SID.OIJ

Our 315t year] Fantastic SURPLUS GUIDE with 100's
of lllustrations & 1000's of bargains In hydraulics,
#lectrical, maring, aulo, hardware items — and,

S8 made 100% lggal AMATON

SURVIvAL

Al J-_  PLYWERFLUIL, ACITRATE.
Blow-gun. Thrlling spon! Kilk

1 rangn. Astound {ris

Spead 300 e Mol a to
Popular 8% It. §7.080 ks

GLNS GET s

lruinu!.mu.ulﬂ i+ 1 bl | 7 v
oL f 1 00 %1 14:I|.q.n1.:gcf_‘.
REFLACE! L'se 30 days. Money back il

dars, sl cansnullags, largsts. carmy

VBT & SAME +Cusrrifla Can +

A guan. Send cash, chisck, mo, [F RE ] L
delighted, HOLSEGF WEAPONS, [NC. Bos 784 5 5 Prove, Litahse601 5

more. A must for hobbyists, sportsmen, machinists,
inventors, etc, Send to cover postage & hand-
ling, For extra guick delivery send $1. Must in-

clude zip.
AIRBORNE SALES CO. oDept. P76
8501 Steller Dr., P.0. Box 2727, Culver City, Ca, 50230
- Name "
"I.“jﬁ"'.f‘é?.‘;‘i'm'.‘:’:l'u. Address
 $1 1300 Super BONLS B \ Gty — State_______Zip =)
e (22 Freaf] BUY 3GET SAME +clean

60 Fraa)! BUY 3 SAME + FREEE Tth
WITHIN 18 YEARS WE WL

!H

FIX LAWN MOWERS

FOR FUN & PROFIT! Fascinating now

Handbook by F. Peterson gives you the
knowledpe skilled mechanics fearn
OVER 125 ILLUSTRATIONS show haw o
trouble shool, repair carburetors, &n-
gines, balance and sharpen blades,
elc, [xploded drawings are exten-
fively used.
| INSTRUCTIONS COYER reel, rotary
and rider mawers, preventive
and routine maintenance, how
to identify brand names, whare
to obtain replacement parts. How to buy and wse
a lawn maower. Friends gladly pay 510 %o 350 ta
fix thelr lawn mowers, Try the HANDBOOK OF
LAWN MOWER REFAIR
Rush only §7.95 plus G0¢ handiing on 10-day
money-back guarantes

EMERSON BOOKS, INC. Dept. 541C
Reynoalds Lane, Buchanan, New York 10511

“CAN'T BELIEVE IT'S FOR REAL"

P snd nowices alike acclaim
the Bensen Gyrocopter, famed
since 1953 Dr. DWG, Penna.,
writes: “I'm having a ball llymng
my Gyro. Have approximately
60 howrs and 4l can't bebeve
it's tor real™ Pilel ages range
from teens an up. Send §35 for
the INFO PACKET aboul plans,
hits, engines, and more

TT] CCASER AIRCRART COR?. Omy PMI26

‘on. ACCORDIONS

33 MODELS — FAMOUS HAKESI i

Buy direct from Importer. Standard or| 4

Electronic lor studenis, leachers, pro
.t fessionals, Mast wanied

features. Save middie
man prafit. 5 day home
trial, Eilﬂ T:Jm;. T_rl‘d=
ins welcomed, Satisfac- |
ButHlEnhusw!: tian assured,

Discount Prices! FREE Color Catalogs and Price List
T - - - -
ACCORDION CORFORATION OF AMERICA - Dept. R-126

5535 Belmont Ave., Chi . Illinois GO641

Send FREE CATALOGS and Prices - Also send informa-
tion on: Hohmer ‘button® Accordions [ Cordovax
] Accordion Amps
Mamea

Address__

City State Zip
-

BENSEN AIRCAAFT CORP, Dept. PM-126
P, 0, Box 31047, Ralegr, N, C. 27612

Build this
Rugged Solid Pine

LOG BUGGY

Complete Kit

$1095,

Postpaid '-r

20 wode

 ilx X
Carrios 810

el Sape logs

Send for
FREE catalog

Aﬁ useful as il is handsome! Per-
fect for lugging logs from woodpile.
Looks good enough to stand next to
fireplace. Or use it as a mobile plant
stand to roll your potted “giants” in or
out of sun. Kit contains sturdy pre-cut
pine frame, wheels and slats. Birch
dowels. Tough wood screw/glue as-
sembly. Dark stain, low lustre finish.
Complete kit; quality materials and as-
sembly guide: $19.95 pp.

s —— ————— " — —— —— —— — ]

CLOCK LOVER'S HEADQUARTERS - USA

New: Grandfather
Clock Kit
This hairleaam gualty clack was n
spired by the orignal Amercan de
wign of Beng Chareles e 200
wiais agn. Ready 1o be assrmblbed
by wou of the fimesi maderal. De
scrived in 100-page clock Calaiodg

Everything for Clock Builders

Largest selection of kits, movements, hardware for
grandmother, wall, shelf, school and novelty clocks

NEW! 100 PAGE CLOCK CATALOG

et

Don't order until vou have seen this
exceptional catalog of clock builders
and clock lovers supplies: complete
kits of solid American hardwoods; a

World of Crafts o e

Box B11 Handeralt Bldg. Des Moines, la 50037

Piease send ___ Log Bupgy kits

Check one: [] Pine $19.55 [ ] Solid Walnut $59.85
Enclosed & my check, money order or
BankAmencard of MasterCharge number (include
expiration date) for $__ {lowa residents;
add 3% sales lax) Satisfaction Guaranbeed

Mr /M5,
Address

fascinating selection of movements,
dials, hands, hardwood moldings,
finishing materials, books, baro-
meters and some fantastic buys in
completely finished clocks.

Send 50¢ for Crafi Clock Catalog

OVER 35 YEARS EXPERIENCE!

CRAFT PRODUCTS COMPANY

St. Charles, 1. 60174

DECEMBER 1876 168



® Mo torch guining, weeldeng of mMibiR
® ig encludes mobded Lody s & al

DEPT. FW

TRANSFORM YOUR VW
1o A UNIQUE-PICK UP

® O weeekend home imsiailaian using hand 160l

Send 51 far miormation & calor brochure
55 far matructian & tmmpanes

DOMUS kansas CiTY, MO, 64108

Far

wilh

tha first Time
Kat! Mo welding. Scamp kil includes ol paris
v need and Twlly-ilustrated step-Dy-siepg assam
My manual Scamp can be compisled in 60 herars
mimbmum  ooks
Fale P-Lip-and-go

® Hunting
@ Flahing
& Camping
® Sigeps 4
W Guaraniesd

a hberglags Do-lt-Yoursel

Alsn avarlable ready 1o

nigal charges
Il nesded fardwina.

! narmae
§ Address _

312 EHST ’TTH |ci-|:¥

§ Write: SCAMP DEPT, PM-12, Backus, Mn. 56435

1 Aush 12 pg. lull color catalog. $2.00 enclosed
Age
Swate___ ____ Zip

Phone: Bus

[ ]
[ S

Home _ S

UNIQUE SPORTS CAR
for VW, Fun, Emy ro Build,

Hard §7 Ffor B0 page onldd GRldkg. PRl BeRcl m

#al nia o g BT ot L i

KIT

FIND TREASURE!

DEFT. PREL. 1011 FUEASANT VALLEY @0AD
SWEET HOME, ORE. 57384

You can
profit from
the growing
demand for
on-location
cleaning.

I'm looking for
good income from— F

A fast-growing Servioe everyons
nieds—on-location cleaning of car-
pests, upholstery and walls in homes
and commareial buildings O

Repeal business from satsfied cus-
Tormeirs

Work my own hours—part time o
fulh pirme

Keep all | aarm because | will own
my eguipment, (Mo payments ol
feas, dues or royallies)

Easy to use lightweight, profes-
sional equipment. (No special
skille, education or eEperience
needed)

Work out of miy own home

a

Free continued guidance to help
e Every shep ol the way

A surpeisingly small imsestmernt D

“Let me send you our free booklet that gives
all the facts”

— Frarcis wor Schracer, Prosoan
Fead abgut the big demand

*

Far onelo

130

sge why Von Schrader
Chetergers are the finest ol

yOu avary

Extral Spacisl Ancorded
Message ncluded with
ookl

von
parsonally aboul your

ng futane using Von
m'mnum
L-------------ﬂ---------------

AOANN AR HECHABINS

Carpel Detarger

Uphoistery Detgrpas

If you can .~ check at least
4 of these benefits

# —you owe it to yourself to get

all the facts about this money
/ making opportunity.

As a Vion Schroder Associabs, you have &
comglete plan for success, And right at
T Rirroe wihien @ Tane GEDoriundty couldn't
pe mone welcomal

The way 16 independencd

Have a profitabie busingss of your own.
instaad of working all your life for some-
one else and staysng thed down, you can
conirod your incorme. Make it grow bigger
mandh by maonth, year by year. And you
can start withoul beaving wour present job!

£ agedlend incoma .
Thesedays homes, businesses and public
plapes everywhera have wall-to-wall car-
peting. And walls and ceilings. All can ba
cleaned andocation begutifully and prof-
itably with Mon Schrader Detergers.

s trug’ Uniimited opportunity is wall-
ing Tor you as & Von Schrader Associate.
Howe much you aam depends almost en-
tirety upon the time and effort you ol
o it
Yout own Doss!
von Schrader Associales arenl dealers
licensess, franchisess, conbractors of
pssens Thiry pary no dues, fees or royal-
ties. Thery work fult or part time, &5 they
wish, with thair own Detargensh

Wia back you TDO0%
Wa help you reach your full potantial. Wa

calion chaaning,

nanciglly  independant,
how Von Schrader helps

41 years of helping paopls sam good money

Waal comgiete irformation. |
ray saligsman will call bo bather me.

show wou how bo g customars and pro-
vichs adwertiging malerials and Nieratung
with each Daterger. Our counsed is yours
At Mo cost—now, later. always.

FRemarkably srmall investmaent
Start your on-location cleaning senice
for much less than you Imagined Our
comgiete, free booklat shows you how
ikl Can take advantage of an opportunity
yiou can't duplicate anywiere alse.
Anyong can get professional results
with prowen, high-guality Von Schrader
Detergers. Simpba in design. thery re easy
to operate, give quick results, Each De-
;e:ger inclusdes all NecEssary accossonies
a supgly of cleaning materials. Many
Associales starl with one Deterger and
{hem, 85 busingss grows, gel all threa

SUscess spoaks for Rsell -
1 you were fo meet our AssDciales, you d
sea their enthusiasm. Hear them tell of
their sucoess and personal satisfaction.
You'd laarn how many hane expanded vt
a complede on-location ClEaning Senece.
And how thay've becoma financially
i nt.

Fired st hosw you can do fhe same. Take
that important first step nght now Pzl
he coupon today. You've nothing to bose
ard averything 1o gain

company

10127 Place, Racine, Wisconsin 53403
| understand

step ol thi way.

Listen &8 Francis
1alks o you

-y —

City_

Zip

K" 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 1651, NW, Suire 708-B, Benjamin
Franklin Substation, P.O, Box 7167
Wash, D.C. 20044

Mix your own colors

Spray model trains, THE
cars, planes right from lIT;‘I;frEUH
the jars, Great lor BI0 IDEAS

touch-ups on aulo,
bike, boat. Usa in
hobby crafis and arl.
Sprays any lype of
paint. Weorks with any
578 COMprassor or air
tank. Only $10,95 |plus
$1 shipping. 10-day
maoney-back guarantes,
Send Check or

Maney Ordar

kw. R. BROWN CORPORATION
2

A Leader in Spray Equipment
701 N. Nermandy Ave.. Chicago, IL 60635

B Freel POWERFUL MUSCLES FASTIE
Fantastic Mew Discoverles in the science of
bodybuilding. Add inches of powerful mus-

lcles to arms, chest, shoulders and legs. Seé-

.arﬂs on trimming the waist with ultra- I

modern methods—fast! FREE BOOKI!
B Universai-J, Box 6694, Detroit, M1 48240

BASEMENT TOILET

Flughes up 1o exisling Sewer or sep-
tic tank by powerlul, self-contained
pump operaled by normal water
pressure, Mo digging up lNoors. Clog
resistant, easily installed, Maka §
basemenl inla game room, dam,
apartment with private bath. Financing available.
Write for frea literature.

SAMDERS, Dept J=35 , Box 92102, Houston, Tx 77206

“OUR FOUNDRYETTE' BLAST FURNACE
r -"—l\.\:-' SINCE 19733
d Hobbyists, Schools. invenlors, ele.
Wake wour own castings of an
metal from cast lran, down Lo lea
and rinc. Available in sizes from
1% to 285 Ibs. RED BRASS.
Complete units furnished with all
il Si7es, Send 25 for circular,
KAMSAS CITY SPECIALTIES CO., INC.

Degt. P-12, F.O0. Box 193 . Middicton
Wseaivan SIS

N Py
28 0 i
sme or send §1

DORL.
nd Flug in to 3 Lﬂ%"nf“%"l:ﬂlih

nna_ L] s
=':.='-r Full instrections— few Warranty—10 DAY

1 year HpFy
BACH oMLY D
WESTERN R BT apmm-T2 NEARNEY, NERR. GaE4T
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WAREHOUSE |
IﬁEnlscouuTsm {
MNATIOMALLY ADVERTISED

{ « C.B. RADIOS
+« MONITOR SCANNERS ..

+ IM FACTORY SEALED CARTONS
* BUSINESS - RECREATION - PERSONAL

e

SATISFACTION GUARANTEED

* WRITE FOR QUOTE
ELECTRONICS WAREHOQUSE, INC.

e e e e e

‘ #234 LITTLE RIVER TURNPIKE [DEPT. 4)
ALEXANDRIA, VA. 22312
OR PHOME: (T03) 258-1300
e A A A A A A A A

ra—

. BUILD

YOUR OWN

5 BEAUTIFUL
AL{s : MOBILE HOME
fﬁ?‘“—*-_ - Siﬂ'! 50°%,
Complete easy to follow plans & do-it-yourself
material Kit. No welding, Min. of tools. Send $2.50

for catalogue (Refundable)
PARTS FOR ALL MOBILE HOMES & CAMPERS.

Write Dekco Dept PM4. Menahga Minn 56484
1977 3 CATALOG

Hundreds of Knives,
Swords, Guns, Replicas,
Books and Much Mare.
Send 51.00 to:
EXECUTEK
TIT 5. Central Exp.
Richardson, Tx, 75080

1}{
o 4
4

1=
.'Trﬂ
]

I-?M VENEERING

CATALDG

L] 'il “rl‘l rarEdl  weaBerE

Tearn faat,

for free cakalog now]
Mnnnnu VENEERS, Dept. POLK39
L 915 E. Ky. Street, Louisville, Ky. 40204

{1
|
Ih-v'-'Hl
|+
|

Self-Sufficiency E‘ata!og

300 pages of down-to-esrth Geperal Merchandise!
J000 ltems, all new! Coflee Mills, Fruit Presses,
Butter Molds, Kraut Cutters, Wood Stoves Wash
Boards, Farm Bells, Buggies, Wagons, Osk Barrels,
Churns, Slomeware, Lamps. Hand Tools, Garden
Tools and Much, Much More! 3300 (refundable)

Glen-Bel's Country Stare
Rt. 5, Box 390-PM — Crosswille, Tenn. 38555

PUMP DRAINS pools, cellars, laundry tubs
IRRIGATES — CIRCULATES — SPRAYS

Heavy duty ball bearing pump. All metal, rust-
proaf Type XB. stainless shaft, Use % HP or
larger, 1 HP 1,200 GPH &0° high or 3,000
GPH 25" well, 5,200 GPH max. 134" in:
1% out, Belt or direct drive. $17.93
Type P won't rast or clog. Bronze Bear-
ng. To 2.400 GPH, 17 in; 35~ out.$11.95
™pd cash with order. Money back Guarantee.

'LABAWCO, 80 Hwy 206, Belle Mead, N.J, 08502
m——

MOTOR OIL TESTER

DO YOU REALLY KNOW WHEN
TO CHANGE YOUR OIL?
PV 74 TEST BB I Postage B HamShieg
SARIPFLER KIT Caklarnig Regsdants adel B% Tax

QIL RESEARCH ASSOCIATES
ATLANTIC RICHFIELD PLATS  BOX Ti00e, L& CAG00T1

CUTS HEATING COSTS
Transtorms firsplace nto elficient healer
Highly recemmended by users fram Coast o
Coast for cabins, homes, iodges. T modaels
Patented write for Free Lileralure

LASSY, 19018 INC. LS
MAKE TIFFANY-TYPE LAMPS

Enjoy heil shained nll:lnq abting with gur nes
palnnied spibee includes paitern
on molded PO i-u:u ate FAFER FATTH ARG
IHSTRUCTRONS . Senad 52 For beochurs shawing
24 lompi n tolor, booklet on get gloss iﬂ"
turling ond cotalog ol kiss and vepsl

H.L HEBEH-EHNEE %l.

@fw‘h

Unadorned
power tools
...they do the
same job as tools
costing up to S times as much

MOTE: Take advaniage of these same low prices
at our Royersford factory showroom at 4th and
Spring 5ts. (9 to 4:30 weekdays, § to 12 Sat.).

Brand ll’l.lllﬂl'll motor
a daveloping full 1 h‘:m“ Ibs. (Purchased

We skipped the chrome lo save ney .
we did not skip anything on o Mtl.llllr
vu skipped more than just chrome, we cul nl.li
every costly frill that mm't absolutely nesded,
Our tools are mot exactly Huhr We
are the first to admit it. But in arti-

cles covering test resuits on AMT tools, ely, $34.85) b any
urlmﬂ by leading publications such as T m‘:lnu nere. '23“
:I mm.d our tnn:l:sI rlmlu hﬂﬁﬂ IR s
ised over and over again, in L arbor saw . . .
gir'.thrlir low prices, our 'i'nnll. m“hlll m"m s-lw cuts, rips, mitres, culs, com-
scale and offer full performance and pound angles, dadees, coves, moldings. Complebely
recision wssembled with ground cast fron table,

ERE'S HOW WE DO IT ... First, we don't claim our
tools should sell for five times the price! Just that
our tools do the same job ... with the same accu-
ur.'r.. nu and speed . Land will last at least as
long. AMT tools cost less to make and are sold
dlrtl:t TIN:I' are bona fide quality power fools used
serious amateurs and professiomals alike and if
mr-d in retail :lous would be much higher in price.
r usa- nn mu' let's be specific:
IMPLICITY ... AMT tools are soundly enginesred
to eliminate every frill and gimmick—la minimize
material and production costs. Machined parts are
used only where they're needed. Unadormed cast
iron and aluminum save you a fortune.
DIRECT-FROM-FACTORY SAVINGS ... You save a
bundle, yet we offer a double guarantes backed by
a 45.year-old company with millions of satlsfied cus-

safely guard, splitter, mitre gauge.
Less biade, mater. Rip fence for
easier work alignment. 34.50 add'l.
Ball bearing model. $9.50 add’l.
Takes % h,p. moter or larger,
standard bladas, attschments,

wt. 22 Ibs,, f.o.b. factory,

with one piece of H plr-md. convert
your 534.70 saw inlo a floor model with
a huge 27" x 24" top. Takes cabinet rip
fence, $6.50 add'l.

HEll SIIIIIE o e o_vericel 19
seconds.

tomers . .. and hundreds of orders pour In daily. L v
LARGE VOLUME ... Our own foundry and large mass o sander includes 4" x 36" sanding
production facilities plus large buying power all  Belt, Hm _,‘: h.p. or larger mator, Y-pulley drive
work to keep costs down. A Err:: m:::ndgrwpm drive mlnzdl;u

STANDARD P « Qur designs use standa
ware items whzrm!gr possible, By awiod- ig‘llh HIF: h“ul‘.l $2.05 add'l.

“*33““
3' "“nn ull“[ uunnﬁl;rlgﬂsd“: :{iﬂ

units. Sturdy cast bren  with  tubular  steel

Levar actiom tail stock,
two-speed pulley, fils

ing custom-made lrt: -" pass on tre-
/ @ rrwr-uuul savings
you are ln-nun.; fnr power tools

th:t perform like units costing many

times our low prices, order today and E{n w'll be one
step closer o many hours of woodworking satisfac-

any mﬁlur Set &l 3 ]

tiam, 3&
. 4% % 22", Cast iron h:;h llrmn! chis-
$1960

lﬂlmﬂm“m and steel, precisian E 95 a
uts to 14~ depth, Fence adjustable 0° to 50°. Steel . :
' l‘ “n“n UT“E size, lgmm;‘n:mm::m::

i
Emunrl .ldjunt,lblt tables, For planning, joints, bewvels, 'I'I:l plate, §2. En ldﬂ I. 15 Ibs., fo.b. factory
Knives, dual ;l.l.lrﬂl. Use ma-
375 units, Tubular stesl bed rails, screw action tail

tor. Precision ball bearing g«
stock, 3-speed pulley. Use any molor. 3 high spesd

.00 add’). wt. 19
twrning chisals, $6.95
add'l. 4" faca plate,
32.50 add). 30 Ibs,
@ f.e.b. Hactory. t44“]

trial model, $10.
DELUXE BALL BEARING 4° WOOD LATHE. ..

Ibs., Fob. factory.
127 gwing, similar to 4" model with heavy dutr. inubll
shiglded, hl.hm;.;g?dﬂd-lh:l b;:rm:.'i Pl '
turning chisels, $6.95 add'l. 4 face pl
§2.50 add'l. 30 Ibs., fo.b. factory. 54‘“

WOOD SHAPER NIT reic.eiionzue:

Yo, ol Aceurat '“l"'.'{“i tnnlu—
and-groove joints, etc. Accurate culs

. Sealed greased-fordife ball uurm
Less wood. Takes Y h.p. motor or

TWO GUARANTEES |

I0-DAY MONEY BACK GUARANTEE
Try any &f these power tools and com-
pare it wilh any similar machine at any

. W ot satisfied, eetuen it for
. Ae guestions asked refund. We
refurn shipping charges.

10-YR. FULL SERYICE GUARANTEE
Any part or parts of these AMT power
taols (ewcephk mobtar which carries a one
year guarantee] which become inopers-
five for aAy reapon within ten yesrs
after purchase dale will be repaited or
raplaced by the faciary with no cost 1o

the purchaser ather then pollage. . standard cutters. lonal mn
AMERICAN MACHINE & TOOL CO. mﬂ aszembly, 33.35 add’l. 9 Ibs.,
dth & Spring 5L, Reyersford, Pa. 19468 f.ob. factory

BUY DIRECT
oo USE THIS MANDY
ORDER COUPON
NOW

;JJIIlm"II||IIIIHIIIIIII‘I‘IIIIIIIIIHHIIIIIlIJ.IIIIIlIIIII Wi

AMERICAN MACHIME & TOOL CO., DTL , Pa. 19468

Please send me the units checked. Parment ln l'ull enclosed § oF

$5 deposit each ilem enclosed, balance C.O.D. | must be fully satisfied or will return

urit within 10 days For full refund. Mo questions asked.

0 &% Powaer Saw al $34.T0 G.E. Molor $29.80 (with cther item)
{purchased separately)

Standard Rip Fence at $4.50 % $34.
Long Cabinel Rip Fence at 3650 [0 Wood Shaper Kit at §25.95

SRR e

E

E

=

£ Ball Bearing Spindle at 39,50 Q‘ Opt. Hold Down Assembly at $3.95
E [0 Belt Sander at $33.00 Swing 3" Lathe at $19.80

= Disc Sander Altachmen! a! $12.50 12% Swing 4' Lathe at $44.10

= Mitre Gauge for Sander at 52.85 Deluxe Ball Bearing 4" Lathe at 354.10
= O Jointer Planer at $43.80 ] Face Plate %2. any Lathe
g [0 Ball Bearing Spindle at $10.00 O Tuming Chisels $56.95 above

£  HNAME

£ ApDRESS

E CITY = STATE ZIP
L L

RECEMBED wa7e +7 8



THE

ANVIATEUR
MACHINIST

will find projects to keep his mind and
machinery active in each monthly issue
of LIVE STEAM Magazine

LOOK AT THESE PROJECTS:

Still available in back issues [Subject to
prior salel: Black Finishes For Metals,
Center Test Indicator, Gas-fired Blast
Furnace, ‘E’ Retaining Rings, Small
Hex Bolts, Socket Scrowdrivers, Top
Slide Dividing Head. Emery Polishing,
Split Chuck, Fastener Engineering, and
many more.

Currantly featursd: Thimbie Power
Plant, Design of Stirling Cycle Engines,
Build A Shay Locomotive, Foundry
Safety.

Scheduled for future msues: Steam Calli-
ope, R/C for Model Steam Tug, Cutting
Special Pitches, Making MN.F. Screws,
Three-Phase Power For Your Shop, Pro-
pane In The Home Workshop, Face Plate
Modification, Build A Hand Tapper,
Build A Drill Press, and many, many
moral

SUBSCRIBE NOW —

$11.00 per year in U.5.A.
$13.00 per year in Other Countries
(U.S. Funds)

LIVE STEAM

Box 286-T Cadillac, Michigan 49601

BURIED TREASURE

Locate from a LONG DISTANCE! \\H

with Ultra-Sensitive DJRECTIONAL Locator
senn FOR FAEE iINFORMATIVE RROCHURE

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

Total draft control.

Converts fireplace

to circulating heater.

Stops night heat loss.

Performance & quality guarantee.
Open Fireplace ThermoGRATE*® Unit

The proven original. Now 28 sizes lo assure
accurate fit. Heavy duty welded

steel construction. Simply shide

in, replacing old grate. Up to

40,000 BTU/hr with opt. blower.

Thermograte Enterprises, Inc.
Dept.M 51 lona Lane 5t. Paul, MN 55117

(V7 A YWoNIINT AV "7

ThermoGRATE

BENBI AB METHANINS

172

w/glass door baauty. |

EASY-TO-ASSEMBLE
KIT

»$355...

4 FOOT Dl ADJUSTS TO
FLOOR-TO-FLOOR HTS, OF
BV TD 47, OTHER
DiAMS. FROM 3'4° TO & AT
COMPARABLE SAVIMNGS.
People who've looked every-
whers tell s thers e
ancther ypiral voir oround
that Fouched gur cambinabion
of price and gquality of
maleridaly amd sgrhmo s
ship. We believe it

CALL OR 'WRITE FOR FREE
BROCHURE

1 Heed Rood. Box 128,

“MAKE $25 T0 $100 PER HOUR”

Tl shaw you how in oo tha profitatite badge
M

SAVE :85™

GOV'T SURPLUS
ard INEW EQUIP'T
sty grmare Mator Powered Hhﬂ!
e b = 21790

58.99

SHOP

MAMUFACTURERS

Use "STRATE-CUT" Cutting Guide with
any portable circular saw, jig saw or router
Extends to 8'8", reducsas to 517 for short
cuts and portability. Clamps to panaling,
doors and other long work. Make preci-
sion 90° cuts, tapers, angles, atc. Two 51
Alyminum sections, connector, clamps,
directions, only $14.95 pp. Send check or
MO to R.AK. PRODUCTS, Dept. M-4,
Box 23428, Milw., WI 53223 MONEY
BACK GUARANTEE. Wis. Res 4% tax
SOLD ONLY BY MAIL. ONLY IN USA

NEWASUPER TRYKE

KIT PRICE $368.85

8 H.P

Trykae
mi=kitl form

Kl
romufller

rall bar, i
comes in aasy-to-bulld s
B H.P. I:u:l:t' kit price 5439 95
FOR MORE INFORMATION WRITE
HEALD INC,, Dapt. PM-12 P.O. Box 1148,
Benton Harbor, Michigan 49022

FREE CATALOG

o it
R e
R e

WOODEN TOY CLASSICS

Buils thin 1804 Hemnull apd
sther ¢lassles: Stanley
3 Qundrieysle,
ath,  Tlheomis -'|I Merear
Ratwrnbanst rom ed wnod.
working  phans. ta-rl measasre
e 12 inehes lons. Free oot
mbigf with order,

$3.99 3
{Cal, reslden r:u.d:?'ﬁr! sales tox)

Catalow  of more then T3
wimslen |,~y ki I.||:|.'|nuh.|||:,'
II

LOVE- EIUILT Toys & Cra 351?
F.0. Bex 769, Dept. PB-12, ln'liur.h, Califarnia 94509

Sﬂ'[ I'l' DCHHE 'I'CHH EI'N — ity money fus-
tewnizing Tor odhers, Learn horw prodessiomals creale
wibsh esigm . . Bames, mwals; poriholes, woom,
carpeting, uphalery, vic Tueks inchated [

T
all &k home for only & few dollss 5 monif, Rk

FREE CUSTOMIZING
LR BROCHURE mame, Mdmnwﬂ-‘:me . N il will r:iIL

CUSTOMITING CENTER 4401 Eirch 5t Dept o Newport Beach, cAume
“AMAZING” RADID

panaling
aiil renl Tun

-
IEW AT i B
AFMi2, WEARNEY, MELR. S8847

AMAZING ELECTRONIC
“~a.. PRODUCTS .o~

Lasirs super powersd, bBariing, celling, rife, @istsl,
potkrl—tee N Harh—shobgian dirceticnal imbEe—nberEfs
blerp—giant Trala—Stunwand—T¥ disrupirr—esery poo-
dugimg, surveillamce, detectien, eleeiriiying, chemeal,
ultrasanic, ¢h, &rro, auto and mech deviors, Rhundredas
mnrr—ALL MEW PFLUS INFO UNITED PARTS SERVICE

ST INFORMATION unfimited

WO G26 LORD JEFFERY ST S AMMHERET. N. M, 02031

ORIGINAL BOWIE KNIFE ~ $2.50
8" Blade 10" Overall Length  EACH
S~

e —

THE FAMOUS KNIFE THAT WON THE WEST
Its sturdy blade and supert balance maks 11 nol
only “ﬂlm”ﬂﬂhl‘:l'ﬂh for “H‘“H““ but slso for every
cond Comes w
Model No. K62 Plus 50¢ Shipping DEPT. F-12-PM
WESTRURY BALES CO. MO BOX &M WESTRUMY, LY. VT6W




CLASSIFIED ADVERTISEMENTS

Rate: $2.90 per word payable in advance each insertion. Bold face capitalized words—T75¢ per word additional
(First word set in Bold Face at no extra charge, Zip Code Free.) Minimum insertion ten words. The next available issue to place an
advertisement in America's No. 1 Classified Section is Fabruary. The closing date is Decembar 10th.
Send remittance payable and order to Popular Mechanics, ATT.: Hildegard E. Kappel, Class. Adv., Mgr., 224 West 57th Street, New
York, New York 10019. As a consumer service and in cooperation with our mail-order advertisers who use post office box addresses
tor their convenience in handling your order, Popular Mechanics maintains a register of such mail-order advertisers containing
their complete name and street address, which is available to you upon written request,

When answering advertisements please use the zip code number

CHRISTMAS SHOPPING

ESKIMO DOLL! Genuine fur . . . $6.00 postpaid. Box
45, Station 5", Montreal.

TAILORED Suits, Huungrammbd Shirts, Cameras,
Watches, Paintings, Handicrafts, Catalog $1. Ace
Corporation, 1022 Bell House, HongHong.

AMAZING Booklet tells where to send for OVER 1000
FREE USEFUL ITEMS. Satisfaction Guarantee. Only
$1.25. Good Buys BE Mail, Road 738 PM-1 Street, P.O.
Box 1581, Cayey, P.R. 00633.

GIFT Catalog free. Offers free bonus gifts, Cameo,
Dept, 361PM, Carrolltown, PA 15722,

SILYER DOLLAR-Pre 1935 MOMEY CLIP Beautiful
Gift-Boxed And Postpaid. $13.95. Grimes Co., 5000
Barger Dr., Eugene, Oregon 97402

TRAMPOLINES Jumbo 6' 1 13" Groumd Level Kit.
;lﬂm. Details Trampolines, 1367 Hwy. 138,
iverdale, Ga, 30296,

AUTOMOBILES

4,000 Guaranteed Ways To Avaid Aulo Repair Ripofl.
Auto Expert Tells How. All Cars. 30% More M.P.G.
Improve Performance, $3.00 Prepaid. & Book You GCan-
not Afford Te Be Without., Auto Ecomomy, 31 Salvail,
Mashua, N.H, 03060,

PROLONG LIFE OF CAR TRUCK BATTERY. Instructions,
Send $5.00, No Personal Checks, Satisfaction Guaran-
teed. Reliable Battery Service, P.0. Box 1086, Alea,
Hawaii 96701.

DISK BRAKE PACKER Pack bearings without remaoval
of wheels rotors calipers brakes lines. Trem Products,
78 Page Rd., Bedford, Mass, 01730.

50 MPE Carburetors—Do they Exist? Free Details.”
Madison, Box 206-5, Berea, Kentucky 40403,

33% OFF Dulta CON. A/C, Radar ““{Super) Snoaper™,
Gl lights, CB, Gauges. Free Catalog. Time Machines,
29M Falmouth 5t., Brookiyn, NY 11235,

RECREATIONAL VEHICLE PARTS
AND ACCESSORIES

FREE . . , FREE ., ., , FREE! Largest RV Accessaries
Catalog in U.5.A. Fredsom Trailer Sugg]lrr, Dept. G0A.
815 M. Harbor Bivd., Santa Ana, CA 03,

MINIBIKE, Lawnmower, Small Engine Replacement
parts-accessories at discounmt prices, $1.00 for cala-
log—Refundable First Purchase. A.C. Products, P.O.
Box 3413, Waco, Texas, 76707.

MOTORCYCLES, BICYCLES,
MOTORSCOOTERS, & SUPPLIES

MOTORIZE BICYCLES—PLAMS!!!! Electric, $2.00. ..
Gasoline, $2.00 . . . Both, 33.00 . . . Guaranteed

. Britt, 956 Springdale, Atlanta, Ga. 30306

AMERICAM Indian Motorcycle Parts, Rt. 1 Box 9B.
';i'ﬂg;tj;suzmt Rd., Mokelumne Hill, Calif. 95245, 209-

ILLUSTRATED E:talof. 2%: Parts and Accessories.
Custom and Stock, For Mpsi Makes amd Models.
Motorcycte Supply, Box 158M, Fairbury, Illinois 61739,

SPACE, ROCKETS, ASTRONAUTS

MASA SPACE BOONS. Catalog 25¢. Rocketlab, Box
1135PM, Florence, Oregon 97439,

ROCKETREK Model Rockel Magazine, $1.25/issue,
£7.50/yr. Catalog 504 Refundable. Rockets, Box 581,
Corona, Ca, 91720.

HANG GLIDING—AVIATION

SIMPLIFIED Aircraft design data, Full size airfoil
patterns. Free Brochure, McCoy Alrcraft, 505E Rose-
crans, Gardena, Calil, 90248,

AIRBOAT Propellers, Engines, Hubs, Moumls, Sup-
lies, Corvair, ¥-W Conversions. Removable Airdrives,
Tl!t.iulu:u E?zn;_'?ﬁ' Banks-Maxwell, Box 3301E., Ft, Worth,
EXas "

MPE IAcreazed 30 4 5. Bypass pollution controls.
easily, reversibly!! Free details, Posco #GB12, 453
Wase, NYC 10471.

BOOMERANGS! 55.00-Warld's bast! Free catalog. Now
ﬁmslljllu. Boomerangman, 306 Park, Monroe, La.

STUMT DRIVING INSTRUCTION BOOK. 3695, High
;;;I!uﬂ;manu Press, Box 294-WYW, New Rochelle, NY

BUILD—Fly—Your Own Small JET HELICOPTER! Easy,

STOP WASTING GAS! Patented device corrects fuel
mixture. Installs easily. Only $10. ppd.—Guaranteed!!
Details free. Send today! WNorthco, Dept. 3A12, 755
Baylston, Boston 02116.

AUTO TIRE DISPOSAL Cutting Maching Plans Instruc.
lions, Complete Prints, Send $25.00. PRESTOSPLIT,
2630 N.E. Taylor, Minneapolis, Minn, 55418,

REWIRE Seat beit buzrer to scund when lights left
on. Plans $2.00—VEGA cwners, Don't spend $8.00 for
air filter, Buy $3.00 filter and reuse housing. Plans
$2.00. NYDAR Engineering, Dept. A3, Box 535, Ripley,
West Virginia 25271,

AUTO SUPPLIES & EQUIPMENT

PARTS: Army uug snd truck parts. Spars Parts &
igglnplmmt Co., P.O. Box 751, Lexington, Kentucky

SAVE Gas, Oil, Repairs. Details Free, Motaloy, 2532
Superior, Chicage, 111, 60612

MOTALOY mrgvil'n Job While Driving!! $6.75 Post
aid. Two §$12.25. Guaranteed. Andris, Dept, 263L, Box
81, 3an Francisco, CA. 94134,

ALTERNATOR/Generator Rebuilding Book. Detalls:
Hedelund, Box 5686, Las Vegas, NV. 89102

ADD An Mglit To Your Ignitlon, Q-ARC, Box 47876,
Los Angeles, CA. 90047,

AUTOMOTIVE Tools & Equipment Nationally Adver-
tised Brands at Discounted Prices for Mechanics. Send
S‘Fimﬂ'ed Envelope for Current Specials, Assoclated
Distributors, 401 Augusta S, Cincinnatl, OH 45202,

REPAIR Alternators! Generators! Batteries! Electric
Motors! Modequip, Box 7266, Kansas City, Mo, 64113,

HELP! Stop auto Theft ignition cut out system 4,00
complete, fully Guaranmteed. 5. Miller, 175 32nd St.,
Weehawken, N_J. 07087,

INCREASE YOUR MILAGE; DECREASE YOUR COSTS!
Convert your gasoline engine to diesel. For a free cost
estimate on this simple to install kit, send us the
make, year, model number, cubic inches of engine, and
whether your car is ﬂntk or dual nh:u:{ Cosray
Eﬂ“s""“' 2505 South 4th East, Salt Lake City, Utah

Inexpensive. Detailed Plans, Drawings—%$6.00.
Helicraft, Box 7153, Baltimore, Maryland 21218,
HOVERCRAFT

SAILBOATS: 16°-5749; 21'-5132%; 26°-52689. 24’ Pow-
er Cruiser-$2495. Save $2000-55000-more! 9 factory
me-lﬂd ﬁmiauﬂmﬁeu. Easy I:.:rﬂ:l-. ':u: l:ﬂ:lg A

uger, & .76, 3800 ey Way H
Minneapolis, Minnesota 55337, '

FIBERELASS Cances, Kayaks, and Dueckboats, Many
exciting models. Easily assembled kits, $59.95 up.
Free Literature. Riverside Cances, Box 5535-AM, River-
side, Calif, S2507.

BOAT PLANS, FRAME KITS, FULL SIZE PATTERMNS!
Easy, proven methods especially for amateurs include
step-by-step pictorial instructions. Huge 128-page
catalog shows-Sailbopts-Powerboals-Inbosrds.
Outboards - Jels - Housaboats - Cruisers - Hydroplanes
- Trawlers - Catamarans - SKi Boats - Tunnel Hulls -
B' to 49. MNew “"One-Off"" Fiberglass Designs! Also
fastenings, fiberglass, ril.gt'rrlg, hardware, sails, spars.
boat trailer plans, ‘*how-to books. 5end 51. far
catalog plus Free *Boatbuildin
Glen L Marine, 9152 Dept. MP,
Calil, 90706

CANOES! Kayaks! Factory Direct Kits, from $40.00.
Quality waod. canvas designs. Free literalure, Sporis-
craft, Box 636-P, Allentown, N.J. 08501,

FIBERGLASS—Materials. Catalogue $£1.00.
glass, Box 101-PM, Mount Juliet, TN, 37122

250 Plans, Patterns, Some Kits, : Powerboat
1.75, Sailboat $1.25. Marinecraft, Box 161-M,
rightan, Mass, 02135,

EEH!-HIT—-IS.III of Power (15 H.P.) New Hardshell—
Inflatable. Gift Catalog. WATERBUG, P.0. Box 552,
Franklin, M1, 48025,

CAMPERS AND TRAILER
KITS—PLANS

CAMPER/TRAILER KITS, Plans. Full Size Patterns
especially for amateurs. Save! Build your own RV!
Dozens of models for domestic and imporl vehicles.
Mew gas-saving models, pickup covers, fiflh wheelers.
Van Conversion plans $5.00 Pictorial instructions as-
sure professional results. Semd $1.00 (refundable) for
[Mustrated details Plus RV Kits Equipment catalog.
gé!;r:'}é RV's, 9152 PM Rosecrans, Bellfiower, GCalif.

MARINE EQUIPMENT
AND SERVICES

Supplies™ brochure.
secrans. Bellflower,

Fiber-

AERO-CAR Amazing Hovercraft bulll gasily with ardi-
nary lools, Lawnmower gnginge power. Carries one man
plus, Hovers, flies forward, backward. Sideways over
Land/snow,/water, Complete construction plans and
brochure. $5.95. Aero-Projects, Box 5118PM, Clinton,
MNew Jersey 08809,

TWD MAN PLUS; Builg Easily, Latest Design. Flies
Over Land, Water, Snow, Fully Steerable Uses Low
Cost Mower, Snowmgbile Engine. Complete Large
Plans Package, Construction Book, $10.95. Foreign
?ﬂd ;lgli er-Car 11, P.O. Box 56P, Changewater,

HOVERCRAFT Planz All Sizes Tested Designs Catalog
-g:ﬂ:l? Universal Hovercraft, Box 281, Cordova, IL.

BARTLETT FLYING SAUCER Uitra-Light
Powered By Ordimary Lawn Mower Engine. Easy To
Build Fun To Fly., Complete Plans, Photos, Suppl
Sources And Flight Instructions $3.00. Write: He
Bartlett, P.0. Bax 156-M, Silverdale, WA, 98383,

BOATS & TRAILERS

BOAT KITS, HULL KITS, FRAME KITS, PLANS &
PATTERMS. World's largest catalog, owver 300 modern
designs for the amateur In fiberglass, plywoad, strip
planking, steel, aluminum, cement froam 7 to 70 feet.
SAIL-Prams, Day Sailers, Motor Sailers, Ocean Racers,
Trimarans, Catamarans, POWER-Cruisers, Trawlers,
Run-a-bouts, Flihingl Boats, Kayaks, inboard & Qul-
board Hydroplanes, Tunnel Baats, Alsp complete boat-
building materials, sails, fiberglass, plywood, etc.
Send £1.00 for :alaluE ar $2.00 for catalog plus boat-
building guide to: Clark Craft, 16-P, ua Lane,
Tonawanda, New York 14150,

FIBERGLASS BUILDER'S MATERIALS, Lowest factory
Erices in cloth, mat, roving, resin, apoxy, foam,
ronze, nails, %I[imund mmnni{. Send $1.00 for
literature or $2.00 for literature plus booklet on mold
making and "'How o'’ fiberglass, CLARK CRAFT, 16-P1
Agua Lane, Tonawanda, New York 14150,

HEW 1976 Evinrudes . . . & 5400 . . . 15 5588 . . .
35 §750 , . . 55 Electric $1150 . . . All Sizes . . .
Scott-McCullpugh Parts ., . . 51.00 Handling . . .
Electra M_nrlrr&, B10 Merrick Road, Lynb . New

Hovercrait

MARINE Engines, conversions, parts, equipment.
Catalog FREE: Enstage and handling 506! Stokes
Marine Supply. Coldwater. Michigan 49036

COMYERT Autc emgines to marine. 6B Page Catal

50¢. Lehman Manufacturing Company, 800 Elizabel
Avenue, Linden 4, New lersey 07036,
ATHLETIC & BODY
BUILDING COURSES
JOGGERS  Digital Pedometer $15.95 Harrls

Associates, 815 Via Bregani, San Lorenzo, California
94580,

BIG ARMS FAST! Become
$1.00. Matural Image,
Califarnia 91746,

POWERFUL Muscles Fast!! Freg Bogk, Umiversal
Badybuilding, Box 4854, Dearborn, Michigan 48121.

ARMS, 18+ INCHES IN 80 DAYS Or Refund!! Revglu-
tionary Arms Specialiration. $3.00—Camplete!! (Karate

opular, strong. SPECIAL
ox  2563M, LaPuente,

—Free Information)  Phenomimistics, Box 2BID,
Gresham, Oregon 97030,
POWERFUL Muscles Fast! Guaranteed! Inguire:

Goliath Enterprises, Box 933F, Wheeling, 1llinois
GO0,

STOMACH, Can 2"-8" Really come offf S&0, Box
14969PM, Pho#nix, Az. BS063.

SPORTING GOODS
AND EQUIPMENT

DRY-1T Remarkable ROLLER Sgueegee used on thou-
hHﬂd: of tennis cu:hrts—;errme?ﬁ:'at;;&pnins, ware-
ouses, garages—three feet wide, 00 delivered
5.4, Ifl'll- GIFT. Send check, Imternational Tennis,
:::ﬁ“ﬁ:mnus. Newpart Beach, CA. 92680. Brochure

ARCHERY Lowest Discount Prices. All top brands.
Orders shipped same day received, Money-back guar-
antes, World"s Largest Supplier. Free catalog, Anderson
Archery Corporation, Grand Ledge, Michigan 48837,

(Continued an mext page)




SPORTING GOODS

& EQUIPMENT
{Continued from preéceding page)

HEGE Sporismans Catalog low direct factory prices,
fishing, Hunting, Archery, reloading Camping. Send
{.‘1.00 Refundable. Herters Inc., Dept. CPM, Waseta,

inn. 56093,

POOL TABLES WHOLESALE! Free Brochure!
East Edinger, Santa Ana, Calif. 92705.

FISHING, TACKLE, LURES

IRIEETION Mold plastic worms Fast-Fun-Easy Tons
of guality fishing products too! Send 51.00 you'll get
£1.50 in bails plus catalog. Super-Sport, P.O. Box B06,
Bishop, Calif. 83514,

FISHERMEN; Catch more fish, Get Mepps 1977
Fisherman's Guide. Loaded: Pictures, how-to. New
Mepps. Send 25¢ to: Sheldons', Inc., Box PM, Antigo,
W1 54409,

EARTHWORMS, LIVE BAIT

GEORGIA Grey Mightcrawlers—HRaise or Retall—Prof-
itable—Free Literature—Fain's Wholesale Bail—
Edison, Georgla 31746,

ERRN Hr.‘ng Raising Fishworms For us! Exciling
details free! Dakhaven-56, Cedar Hill, Texas 75104,

FREE Literature, Profitable Business Raising Fish-
worms, Crickets, We Teach you how to Raise and Sell.
write iud“', Carter Fishworms, Plains, Georgia J17ED,

RAISE Grey Hula' Redworm Solltess METI'iud. Three
Daks, Dresden, Tenn, 382

PROBLEMS? Earthworm growers, Can we Help? Send
§2.00 Salf-Addressed envelope. Cal-Set Worm Farm,
P.O. Box 1066, Fremont, California 84538

AMAZIMGLY Profitable Earthworms! Earn 56,000
Yearly, Sparetime. Raise In Backyard, Garage, Base-
ment, Easy. Exciting. Free Details. Mi.  Peak
Haicheries, Box T35M12, Midlothian, TX. 7EDE5S.

HYBRID Red Worms: 5000-$15.00, 20,000-$30.00,
Postpaid, R.alsin‘ instructions. Brazos Warm Farms,
Box 4185, Waco, Texas 76705,

Hunﬂn. GUNS, DECOYS

1932

CB RADIDS—Discount Frices, G, Michols, North Man
Exl., Rochy ML, Va. 24151,

GOVERNMENT SURPLUS

BATTERIES, GENERATORS

BATTERY Reconditioning Kit, includes molds, ma-
terial, "ingtractions. Apex Enginesaring, 3100 Remaona,
Atascadorn, Califernia 53422

EMGINES, MOTORS, MAGNETS

RUN 3 phase motors on single phase. Complete in-
structions 3$3.00. Jacobs Electromic Systems, 2230
Hummer Lake Road, Ortgaville, Michigan 48462

SMALL EMGINES, Rototillers, transmissions & paris
wholesale prices. $1.00 for Catalog. Factory Branch,
440 E. Prospect Jackson, Jackscn, MI 49203,

REWIND Car Generator for 110 VAG. Power Plant
Plans $3.00. Schmauss, 1228 East Cass, Tampa 33602,

RUN Three Phase Motors om Single Phase! Three
Methods! New Illustrated Manual. $3.00 Guaranteed|
Lindsay, Box 12-U, Bradiey, IL 60915,

WINDING Lesson, AC.-D.C, Armatures, $3.50, Dats
Company, 512 Hensington, Kansas City, Mo, 64124,

PLANS For comverling VW engine for aircraft, 32
Pages, instructions, diegrams 57.00. | sell Vertex
magneto used with this cnnuersiun—%lugs into dis-
tributor hole. Inguiries send postage, BAL, Dept, MI,
78 E. Stewartl, Lansdowna, Pa, 10050,

MACHINERY, TOOLS,
& SUPPLIES

BOOK For machinin
lathe tool. §9.85. L&
CA. 91786

IDENTIFY Your Tools. TUMGSTEN-CARBIDE EMGRAV-
ING TOOL Writes Permanently on Hard Surfaces, Satis.
faction Guaranteed. $2.98, Fred Hayes, 1/E3, 7125
Leighton, Orlando, Fla, 32807,

PLAMS, Pipe Bender, Break, Press, Info. 50¢, P.O.
Box 56, Campo, Ca. S2006.

radil with standard end mill or
Products, 9&2 W, Sth, Upland,

1876 SUAPLUS Apmy, MNavy Store, B4 Page illus-
frated catalog. Semd %1.00. Ruvel, 3037 North Clark,
Dept. 12-), Chicaga, 1iinois E0G14.

GOVERNMENT LANDS FROM 57.50 AGRE! Homesites,
tarming, vacalioning, invesiment opportumities! "Gov-
apment Land Buyer's Guide™ plus current listings-

£2.00. Surplus Lands, Box 19107-AL, Washington,
DC 20026. A
“U.5. GOVERNMENT SURPLUS Directory.” How,

Where to buy 100,000 items (including Jeeps) . . .
low a5 2¢ on dollar! Mast cemplete Information avail-
able . . . $2.00. SURPLUS DISPOSAL, Box 19107-AL,
WASHINGTON, D.C. 20038,

GOVERNMENT SURPLUS. Buy in
Wharp, Send $2.00. SURPLUS, 30177P
BUILDING, Wazhington, 0.C. 20014,

JEEPS—552 50— CARE—$31.50'—200,000 ITEMS!
GOYERMMENT SURPLUS—MOST COMPREHENSIVE DI-
RECTORY AVRILABLE., Tells kaw, where to buy—YOUR
AREA-—32.00—MONEYBACK GUARANTEE —Gavermment
Information  Sarvices, Department PM12, Box 623,
South San Francisco, Calitornia 94080, 165 Cenvamies.

HOBEIES AND COLLECTIONS

COLLECTING Political Items? List 50¢, Campalgn
Americana, Box 275PM, Merrick, NY 11568,

COLLECT Military Medals. List 50¢. Vernon, Box
JETPM, Baldwin, MY, 11510.

DOLLHOUSE miniatures—illustrated catalog %1.50.
Hobby Craft Minialures, 118 West Main, Marshalltown,
lowa 50158

50 lungle Butterflies 33.50; 15 beetles woridwide
$3.25; 25 selected seashells $3.35; dried ferngrass
pack %1.50; giant nature-hobbies bargain  list,
Coltectors' Wonderland, Department 36, Box 246, New
York 11558,

DECALS, EMELEMS, PATCHES

atlf ares, How

HEADQUARTERS

MILLING Culters, [athe milting attachments. Catalog
$1.00: Potter, Box 73, Cedar Rapids, lowa. 52406

BANDSAW BLADES. Size. Free catalog. Parker,
R4, BXTIS, Sonora, Cal. 85370,

PELLET GUNS and accessories. Sensible, enjoyable
shaoting anywhere. Finest adult models; Satisfaction
Guaranteed. Free Catalog. Write:  Alr  Rifle
Headquarters, Granisville, 26147.

WORLD'S LARGEST SUPPLIER OF GUN PARTS Ofiers
a 150 Page Catalog. Send gz.ﬂﬂ to: Numrich Arms, Box
P, West Hurley, N.Y. 12491.

POULTRY & GAME EIRDS

DUCK Picker §15.00—fits electric drill, Camadian
Honkers, Pheasants, Quail. 999 picture color catalog
3$1.00. itrnmherg's, Pine River 59, Minnesola 56474.

ELECTRICAL SUPPLIES

LIGHT BULBS—1000's of types. 1tV to 300V, taW
to 10,000W. Specify requirements. Sunray Lighting,
3303 Harbor Blvd. H-2, Costa Mesa, Calif, S2626.

RABBITS, CHINCHILLAS,
FUR BEARING ANIMALS

BREEDING Stock, Mew Zealand White Rabbits, Pedi-
ﬁreed. Commercial, Meat-type. Hillep Acres, AL 2,
rgyie, Wis, 53504,

$500-51000 MONTH Plan raising rabbits For us, Oe-
{ails 25¢. White's Rabbitry-PM, Hudson, Ohio 44236.

AMAZING Profits! 210,000 Yearly Raising Rabbits for
Wool and Breeding. Details—51.00. American Angora,
Malta 12, Montana 59538,

RAISE Rabbits Successiully—Put High Protein Meat
On Your Table, 68 Page Illustrated Booklet Tells How.
s0¢ includes handiing and mailing. American Rabbit
Assn, 36 ARBA Bidg. Bloominghon, il. 61701.

PET5—BIRDS, CATS,
HAMSTERS, ETC.
998 Coior Picture Catalog %1.00. Swans, Peacocks,

habby suppligs—""Everything—You Name it
strq;'nnerg els Unlimited, Pine River 59, Minnesotla
a4

HORSES, LIVESTOCK

“HOW TO TRAIN HORSES"—FREE Book tells how to
Greak, traim, make money with horses. Beery Scheal,
11012, Pleasant Hills, Ohip 45359,

ELECTRONICS

MEGATIVE lon Generalor. Conslruction Plans $5.00
gg:lad]a1“ Enterprises, Box 1282FPM, Glendale, Arizonz

DISCOUNTED C. B. RADIDS: Send £E.00 for Dealer
Price Sheet, Catalog. ESCO C. B. Mart, Box 11ETM,
5t. Jogeph, Missouri 64503,

FREE! Pui.m‘hcurit*-lnuestiaatiue Schematics and
Equipment Listings—Quimtronixz, Box S48-FMO, Seattlfe,
Washington 88111.

DO-IT-YOURSELFERS: L&l our buying esperls gat
those hard to find radio, TV, aulo, of alarm parls bor
vow, Complete details 25¢, Parls Procurement Co,, Box
1304 PM, Canoga Park, Ca., 91304.

174 POPULAR MFCHANICS

SMALL FOUNDRY furnaces. Suppiies. Fres literature,
Pyramid Products, 3738 Soath Tth Avenus, Phochix,
Arlzons 85041,

UNIMAT Lathes—Maximats—Metais—Micrometers—
R}al: E%M- Campbell, 1424 Barclay, Springfield,
o s

CUSTOM Designed Embroidered Emblems, Decals.
Inexpensive, Free Catalog, delails, Southerm Emblem,
Box 8PMB, Toast, Morth Caralina 27049,

EMBLEMS Embrojdered. Made to crder from your
design. Free catalog. Domalyn Crestions, Box 247PM,
Clifiside Park, N.J. 07010,

STAMP COLLECTING

FREE Worldwide packel. Penny approvals. Froehlich,
Bon 2127, Morton Grove, [llinols 60053,

MACHIMIST Pockel trigomomet fables., B basic
formulae—%51.50. Box 573, Newhall, Cabif, 91322

TOPS! 100 Popular Fﬁﬁnﬁ Stamps (all different) only
25¢. Mystic, Dept. PS I, Camden, New York 13318,

STAINLESS STEEL Screws, Nuts, Washers. Large,
Complete Stock, Low Prices. Free Price Sheets.
Fastening Products, Box #151, Cheltenham, Pa. 19012,

MAME Brand Tools below wholesale, Unbelisvable
aflers! Many Closeouts, Overruns. Catalog, 32.00 jre-
fundablo}. Herrema Tool Brokers, Box 103, Hudsonville,
Mich, 49426,

SANDIMG Machine sands boards paraliel and flat fo
27" wide, Plans 3$5.00. R. DeVaux, 54 South Cardimal
Drive, Wilmington, Narth Carolina, dmant.

12 GROSS Mized Machine Screws 356.95. 9 lbs,
mized wood screws $12.75, Muls, Bolts, Screws.
‘Washars, Rivets Catalog 75¢. Mutty Co., 135 Main
Street, Derby, GConn. 06418,

NYLON SCREWS, NUTS, WASHERS. Nencorrosive, non-
conductive, Introductory Differ. 300 Assorted Fieces
8.95. Ird class, postage prepaid. ILL. Res, add 5%.
reg detalled price list. Randex Products, P.0. Box
5827, Chicago, IL GDGS0

V-BELTS, Pulleys, Sprockets, Chains, Gears, Glulches,
Thousands of power Transmission items, Large calalog
$2.00 refundable with order, GLOBE, 370 Commerce,
Ft. Washington, Pa. 19034,

OVER 25-Years Manufacturing our ORIGIMAL Lathe-

Top Wood Turning  Duplicater, Literature 25¢.
Turn-0-Carve Tool, Box 8315, Tampa, Fla, 33674,

PRECISION 2" glass scale i‘:anuated avery 5 1000
inch with black lines. 36.00, Milford Instruments, 10
Rivers Edge Drive, Miltord, NH. 03055,

1600 American and Foreign catalogs listed and
dcisgalgﬁi 4$2.00. MASTERLOG, Box 24413, Oakland,

COMPLETE Wydraulic Jack Repairing manual $3.00,
Moneyback guarantes. Bayerco, 938 PR Betty Avenue,
Neenrah, Wisconsin 54956,

4" METAL Buthf; Lathe $54.65. Taig, 15048 Proctor,
Industry, Calif. 31746,

WELDING, SOLDERING, PLATING

ELECTROPLATING Equipment. Se¢ our 1" ac
Bargaln Hunter, Platars Service,

295 AMP AC Electric Welder $158.76, 250 AMP
AC-DC §349.95. Catslog $2.75 refundable. Welding
Jupply Company, 7941 ‘West Beaver Street,
Jacksonwille, Flgrida 32205,

BLACKSMITH SUPPLIES

ANYILS-—Forges (gas or coal)l—anvil benches—ham-
mers—tengs-—all blacksmith  supplies, Order  your
Ca‘tlh‘.‘lf today—-§1.00--refunded with firsl order.
Mankel Blacksmith Shop, TH36 Cannonsburg Read,
rannnpehars  Michisan 49317

80 W.5., 10¢, With approvals. Happy, Box 124,
Springvale, ME 04083,

FREE! BIG BARGAIN CATALOG—NEW EDITION Listing
thousands of bargains including U.5. & B.N.A. stamps,
packels, albums, accessories and supplies. Also, fine
stamps from pur approval service which you may re-
turn without purchases and cancel service at any time,
]im!!.tl:lwrl Stamp, Depl. E126PM, lamestown, N.Y.

WOW! 110 ALL DIFFERENT GERMANY 10&, Com.
memaoratives, Airmails, Migh WValues, Big Catalog,
bargain lists. Also, fine stamps from our approval
service, whith you may refurn without purchases and
cancel service at any time. lamestown Stamp, Dept.
ALZEPM, Jamestown, N.Y. 14701,

1000 SUPERGIANTS! $200.00 Worth, Some of the
biggest and most beautiful stamps in the world, Qaly
2 Pennies aeach! 100 Free, Send $2.00 in advance.
Burkhart's, Box 3285, Vancouver, Ganada, ¥&B 3X9%,

CONCORDE Stamps, UK. Postage Stamps Depiclirri
Angle-French Plane. Only §1.00, Majice, 1 Morth End
Foad, Lordon. W14, England.

101 COLORFUL, FASCINATING WORLD STAMPS Pictur-
ing animals, ships, space and mech more, Other excit.
ing stamps enclosed for safe an approval, Buy some of
none, returm balance. Cancel service anytime, Keep
the 101 regardless. Send 25¢ today. Ven-Co Sales,
Dept. PM-12, 51 Parkside Way, North Kingstown, Rhoda
Island O2B52.

200 DIFFERENT WORLDWIDE PLUS FREE SURPRISE
108! Approvals, Unique Preducts, Box 1288, Impesial
Beach, CA 92032,

UMITED STATES and United Mations mint Approvals.
L;E SaTarﬂp Company, P.0, Bex 461, Cudahy, Wisconsin
53110,

" FREE First Oay Cover, Approvals, Gall,
Coopersburi, PA. 18036,

SEMSATIOMAL Clearance, Twenty Differenl Packets
S0¢. Approvals. Morge, Wyckoll, N.J. 07481,

AN Unuzual U. 5. Approval Service, Sherman, Box
153556, Philadelphia, Pa. 19111.

520 DIFFEREMT Slamps $1.25, New [5sues Approvals.
Klandike, Marrisburg, 1. 52946,

~ AMERICAN CREDD Set Frec io Caollectors request.
ing low priced Approvals from; Richard Thorne, 13317
Lydia Street, Silver Spring, Maryland, 20906.

STAMPS 2¢ Each Mounted Scott order. Smith, Box
SE26, Ft. Lauderdale, Fla. 33310.

FREE, U.5. Mint Set. Approvals. Hildebrand, Box
5645, Redwood Cily, California 94063,

iCentinued on next page)
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STAMP COLLECTING
[Continued from preceding page)

“INVERTED ERROR"—Hammarskjold 15 with ap-
provals. Belmont Stamps, Washington, 0.0, 200185,

50¢ BRINGS You 100 pictorials plus worldwide ap-
provals, Cspt. Shaw's Stamps, Box 277, Ocean Park,
Maing 04063,

BREATHTAKING Beautiful. 50 different mint Monaco

pletorials-commemoratives only $1.50 with mint com-
g;e]tgs set approvals, Pegods, Box 132P, Sidney, Ohio

SIMGLE STAMPS 2¢ and up. Mounted In books.
TRUST STAMP COMPANY, P.O. Box 100-P, lamalca,
Mew York 11435,

FREE Surprise collection sént with approvals. Gnuld.
1784 Union, San Francisco 94123,

PEI rovals! Regardless catalogus! Kloster,

PEMNY!
4164 52nd 5t., San Diego, Callf. 92105,

500 DIFFERENT Stam %1 50, Smith, 508-A Brooks,
[_:nllua Station, Texas 77840,

100 OLD United Ststes between 1861 and 1939,
§1.00, Ed Roush, 423 Shepard, Mansfield, Ohla 44907,

T U5, BARGAIN, 50 Different !ﬁiﬁ with beautiful
E‘:&Lﬂ;ld!. approvals, Stamp Center, Kennabunk, Maine

200 Different Germany, Plus Approvals, §1.30, Fies,
AGP, Thoraville, Ohia 43075 '

ORIGIMAL Anligue Telephones, lllus. 1976 Catalog
30¢, Telephone Co., Turtle Lake, Wise. 54889,

ADULTS! Receive Marketl-Priced Approvals Of Guality
U5, Or Woridwide Stamps. Send $1 Refundable For

Selection. Ashley, 1542 Parham Rd., Rlchmond,
Virginia 23229,
113 Differént World-Wide Stamps, Old and New,

Only 10¢ With Approvals. R. Elthflhrnr. P.O. Box

570, Santa Rosa, Ca, 95402
BEAUTIFUL Coloramo First Day Cover Service, Dis-

counts. Jay's Stamp Company, Box 34, Bellerose, New
York 11426,

50 DIFFERENT Nudes §1.00; 100 Different 53.00. No
Approvals. Engelson, 16-56 Bell, Bayside, N.¥. 11380,

400 MIXED U.5. 40¢. Approvals, Wright, Box 753M,
Hagerstown, Maryland 21740,

LIQUIDATING Trémendous Accumulation, Collestions,
Mjl;ﬁllunm:. Lists Free. Alstalo, Maymard, Mass,

INDIAN Relics, List free, Arrowheads ﬁs.ﬂu doz.
Folsom $10.00 each. C. Secrist, Deerfield, n._ﬁj‘ﬂ_l_l

SELLING 10,000 Indian Relics. Arrowheads. Knives,
Spearheads, Scrapers, Elc, List Free, Lear's, Glenwood,
Ark, 71943,

YALUABLE Wooden MNickel—Indian Catalog Free.
Indignhead, Indian Pass, Fla, 32456,

DEED to William Penn by Charles 11 1681, Reproduc-

tion parchment, §3 Alrmail, Peler Dunan, 35 Eynham
Road, London, W.12., England

MODELS—CARS, SHIPS,
TRAINS, PLANES, ETC.

SHIP MODEL Kits, Plans. Fittings from aur own Wark-
shop, Big Nustrated Catalog: $1.00 (Refundable),
Bilugjacket Shipcrafters, 145V Water Street South,
Norwalk, Conn. D6ES4,

UNBEATABLE! 250 FROM ANY COMTIMENT! Breath-
taking Pictorials, Exciting Topicals, Famous Paintings,
Valuable Commemoratives. Speciacular £15.00 Value
ﬂrnj'mgﬁt. Approvals, Dual, Box 6, New Hyde Park, N.Y,

TEN Nudes: 20&. Bargain lists. Stamp Farm, LM2,
Dxford, Wis. § .

100 DIFFERENT United States Commemorative, 506
with Discount Price List, Shelron, Box 547C, Morth
Miami, Fla. 33161,

CANADA, 25 Different Commemoratives 25¢, -!-IF-
Eiu"ﬂ:. Wilsan, Box 13, Ormstown, Quebec, J0S 1k0

SHIP Model Kits, fittings, plans, books, tools, en-
gines, motors. 1976 ilustrated catalog $1.00—"re-
fundable with first order”. James Bliss & Co., Dept,
SM, Route 128, Dedham, Mass, 02026,

MODEL Airplanes—Big 220 Page Catalog 51.50. Sig

Company, Mantezuma, lowa 50171.
LIVE Steam poweéred backysrd railroads! All sizes.
Complele ““boll-together Kits," and rough tllllnﬁ,
L]

Excellent drI'A'iI'IE!-. 100 page catalog $2.00. L
Engines, Lomita, California 90717.

U.5. MINT Specisls! Flag Set complete $1.50. 1¢,
2¢, 3¢ Famous Americans (21 different) $1.50. Free
List. Brooks, 2601 Avemue “U', Brooklyn, N.¥, 11226,

110 DIFFERENT U.S. Commemoratives. $1.00.
Stamps, 7607 Larchvlew Drive, Dallas, Texas 75220,

WORLDWIDE New |ssues—Froe Weekly illuitrated
Jililgg Brooks, 250IN Avenus “'U", Brooklym, MN.Y.

50 DIFFERENT Oid U.S. Revenue Stamps $1.00. Win-
chester Stamps, Box 3592, Mansfield, Ohlo 44907.

FREE Mew wused Congo animal set. Approvals in-
cluded, Alpaughco, Box 225, Highbridge, N_I. 08829,

OLDER U.5. Used, Unused, Plus Plates, on Approval
to Advanced or Halgmnlni Adult Coliectors. Reasonable,
Warthwhile, Gralifying. Rivertown, Dept. 188P, Lowell,
Michigan 49331,

100 Different W.S. 10¢, Approvais,
385PM, Midlothian, VA 23113,

U.S, COMMEMORATIVES, Mint: 50, 100, 150 Diff.,
$3.00, §5.50, $8.00. Used: 50, 100, 150 Difi.. $1.50,
2.50, $3.00. Free List, Gift. JAB Stamps, 338 N, Idaho
ve., N, Massapequa, M.Y. 11758,

GIANT Polish Collection, 15¢ when requesting bar-
gain approvals Olco, F5, Roscoe, 111, 61073,

Stamps, Box

SHIP And Alrplame model kits catalog 25¢. Scien-
tihe, Ing,, 340 Snyder, Berkeley Helghts, N.J. 07822

SHIP And Yacht model fittings: Pine construction
hull kits; blueprints. Send $1.00 for illustrated cata-
ing. A.). Figher, Imc,, 1002 Etowah Avenue, Royal Oak,
Michigan 48067,

MBSTER Shipbuilders Catalog 128 Pages, Kits, Tools,
Books, Fittings, Wood. $3.00. Ships Unlimited, Box
32%, Morton Grove, 1linois 60053,

CHIMESE Jumks, wood ship models. Kits or pre-
assembled. Free brochure.  Write:  Ship  Model
Emporiom, 15260 Linden Ave. No., Seattle 98133,

] T 3 R/C Sailbpats and Devices, Catalog $2.00. T1.KA,
S0 YEARS 0ld, fifteen different United States, over  use steel 1ol Wint-cer o Buton26¢ Topical  Mini-Sailers Inc., 6550 Evening St, Worthington,
fifty years old—25¢ with approvals, laon, Box C11-P, ;pgmm,_ LeBlanc, Box 110P5, Glen Cowe, New York  Ohio 43085
N Shis et W W . e it ot g sieres S, Bon 1
with approvals. Gibson, OWN Exoltl iscount Catalog 00, elers Supply, Box :
Box 34, Lansdowne, PA, INS?U. Z12A17 Eg?”,é??;,ﬂ“{rﬁﬁ“ﬂqﬁ?' e Montgomery, AL 36107,
SCARCE Guimea UM Alrmails $2.25, catalog 25¢. i
Aporovals. Stomphacs. Bux 293, Rellsoery. Mis uu:n:F;EﬁM'ﬂlaurﬁgin:Itau: gr::g;hﬂghmnl o KITES, GAMES, PUZZLES,
01950, IHII.'IIEIE T ! - - : = NOVELTIES
50 ARGENTINA Difierent, 10, APRIOvals.  Sources Box BAG0HE Llets Fivids Soibalive! Capita A STICK, & STRING—A BUTTONHOLE, Untie this
Gobestamps, Box 690, Saco, Maime D4072. 1 : - magic package. Guaranteed fun!! Onl $2.48!
FREE! 53 Different, including Triangles, Space, Enterprises, 13725 56th South, (1E12), Seattle SB1GS.

FREE! Beautiful Nudes Collection. Approvals, Bank-
notes. Summit, 1146A-459th, Brooklyn 11219,

RICHARD HWIXON 1973 INAUGURATION DAY Coveér.
Scarce now. Special 1-day-only postmark records his-
torical event on lovely cacheted envelope, Only 32,
F.M. WALSH, BOX 308A), TUCKAHOE, M.Y. 10707.

UNITED STATES—10 Different Flag stamps 15¢.
ﬁn‘guﬁazl;_g Blachman, Box 147, Homecrest, Brooklyn,

TFREE U5, mints with agp&mnls. Chapman, Box
ABTM, Galeshurg, Michigan 49053,

Others! Approvals. Baird PM 47, Box B128, Portland,
Ore. 97207,

COINS, TOKENS, CURRENCY

SEND 10¢ for Mew Edition wvaluable Guidebook
“HOW TO COLLECT COINS." Also incleded, 5 foreign
coins from Turkey, Spain, etc., and best Coins and
Suu-ft'rls Catalog in America. Littleton Cain Co., Dept.
VB-1, Littleton, M.H. 03561

CANADIAM Cains! HuE‘u Price List $1.00 (Refundable),
Niagara, Box TE3, Pt. Huron, Michigan 48080,

FREE Huge bargain bulletins, Try 121 diff. U.%.
$1.00; 100 Mudes, $2.50; or $9.50 buys either 1008
Germany, or 1000 Letin America, or 1000 British Em-
pire or 500 dif, U5, plus $21.00 value In foreign, No
approvals, M & ) Associates, 2831 Emerald Dr., Walnut
Creek, Callf. 94596,

AMAZING PROFITS! invest in valuable U5 Mint
postage stamps al face value, Details 25¢ plus self-
addressed envelope. Prod trlnlsahsunrlates, P.0. Box
478, MNew York, New York 10031

FREE Duplicate Exchange, 2¢ approvals. Belden, Bax
4175, 'De:lﬁum-. Michigan 48 [2%.

CAMADA 75 Difterent 25¢, Approvals. Oroszky, Box
1. Barnia, Ontario, Canada

100 Fascinating Turkey Stamps (all different) only
25¢. ADULTS only. Goliath Co., Dept. ¥-1, Bethiehem,
MH 03574.

““WHOLESALE™ U.5.—Foreign Pricelist and calalog
Frae! Ewtr:.'lhlnf‘_&_uunteed. Schneider, Box 1240,
E;anu Rapids, Michigan 49501. "We accept Master

arge.”

U. 8, 30 Different mint commemoratives $1.00! Ap-
Eaﬂ;als. Gordon Davison, Hillsboro, Mew Hampshire
44,

UM, MINT 25 Different $1.00. Philpot, Box 111,
New Berlin, Wis, 53151,

T0% DISCOUNTS=—Worldwide general
Gains, Box 788, Mattoon, 111, 61938,

25 U8, Airmails En'f; Free list;
Runnymeade, Frederick, Maryland 21701,

SEMD Only 25¢ for collection 55 Different 0.5
Stamps, Includes old issues, commemoratives, high
value, airmails plus hard to get $1.00 stamp. Offer to
ADULTS only. Send 25¢ to: Goliath Co., . W,
Bethiehem, NH 03574,

approvals,

Welsh, 2103

300 Old Wheat Penmies, $15.95, The Coin House,
Liberty Bank Building, Suite 108, 5t, Paul, Minn, 55004,

SET OF Fowr Curious 8 and 12 sided, rownd and
quare shaped coins from Pahkistan. Send omly 10¢.
Mystic Stamp Company, Depl. CM-1, Camden, New
York 13316.

LINCOLN Cent 1905-VDB $1.00. Chili Coin,
Buffalo, Rochester, N.Y. 14624,

PRICE Lists of United States Stamps and Coins, 25¢
Refundable, Bryson, 612M White, Toledo, Ohio 43505,

WHOLESALE—100 U.5, Coins 35-100 years old. In-
clud@s: Indian, Lincoln Cents; Liberty, BuFalo Nickels;
Barber, Marcury Dimes, Type etc. $10.95 tpaid,
Five $49.95, |, Pavlicevich, 10050 N, Wolfe ﬁﬁ.w -1,
Suite 287H, Cupertino, Ca. 95014

UMCIRCULATED U5, Silver Dollar Dated Before 1900
Only $7.00; 5 Indian Cents—52.50; ""CC" Silver Doliar
$10.00. Sent Same Day. Price L-sf—zﬁt. Magus, P.O.
Box 4634M, Richmond, Virginia 23229,

100 Different Lincolns, 1909 plus many scarce dates,
§6.00. Sprague, Rt 2, Box 2{:53. Nekoosa, Wis. 54457,

THREE DIHErentl Silver Dollars Lists $16.50, Park
Coin, 4400 Excelsior Blvd., Minneapolis, Mn. 55416,

UMCIRCULATED Barpgains—1900-5VDE Cent $298.95;
1831.8 Cent (Fine $23.95) $48.95; 1950-D Nickel $7.95;
1BB5-CC Silver Dollar $72.95. Latest Guidebook $3.49;
Buy/Sell £1.49; World Coins $6.08; Gigantic Bargain
List 50¢. Bebee's, Imcorp.; Omaha, Mebr. GB111.

WORLD GOLD. United States Coins, Free price list.
Please send long envelope. Self-addressed, stamped.
3-'1“55 Center, Box 22171-M, San Francisco, California

122,

ANTIQUES, RELICS, INDIAN
GOODS AND CURIOS

1350

UNIVERSITY Degrees (phony) shipped immediately.
Authentic Seal. State-2U10, Box 5222, Station F.
Ottawa, Canada. K2C 3H5.

“MAKE Mon playing poker, inside secrets re-
vealed" $1.50. Sloan House, Dept. PM4, 14 Franklin
5t.. Rochester, N.Y. 14604,

GIVE That Special Friend a minin
Card on the planet Mars $1.25 PP,
Streefl, Lowell, Mass. 01852,

MAGIC TRICKS, JOKES,
VENTRILOQUISM

BE A MAGICIAN! Large Professional Catalog $1.00.
Plus FREE Mystilying Magie Trick. Magic, Inc., 5082-A
Lincoln, Chicago, Illinois 60625,

FABULOUS MAGICS Mew 1976 Catalog 50¢. Our
Specialty Orders sr-if ed Same Day. Mo Substitutes.
Fabulous Magic, 3319 East Charleston, Las Vegas,
Nevada B9104,

VENTRILOGUISM! Information free, EXCITING FULL
COLOR DUMMY CATALOE—25¢. Mahar, Box 420PM,
Littleton, Colorado 80120,

TWO! Different Magic Catalogs 25¢. Miami Magle,
4734 Bird Road, Miami J3165.

WORLD'S Finest professional magic tricks, Joker's
MNovelties, Giant illustrated catalog 25¢. Top Hatk,
Evanston, Nlinois G0204.

FREE! World's leading noveity catalog. 1600 Fun-
makers, Jokes, Tricks, Science, Spa Hobbies,
Jewelry, I‘sgmede-ll;. ln'hus.url-ﬁmj{h.l.'.‘ i, M. Clemens,
Mich, 48043,

600 ILLUSTRATIONS—92 Catalog Papes—Fres Trick
—i0i—Manhaitan Magic, Box 334-M, NYC 10011,

PROFESSIOMAL Magic! Factory Direct to Youw. Giant
1976 Catalog—%1.00. (Refundable), Hank Lee's Magic
Factary, . PM12, 24 Lincoln Street, Boston,
Massachusetts 02111,

FREE Trich and Catalog 25¢. Magu:-L Fum, Box
1936-FM, New York, WY, IEDI?-

FIVE PROFESSIONAL MAGIC CATALOGS 51.00 (Re-
funded first order) PRACTICAL MAGIC, 2311R Whitney
Ave., Hamden, Conneclicut 06518,

MAGIC! Large combination professional and amateur
catalog, 50¢, refundable. Order from old, reliable
dealer. Fast Service. Jeffries Magicland, Box 274-A,
Dillas, Texas 75221,

claim Grealin
. Peart, 32 Wes

CAMADA Ten Late Commemoratives 10¢, Canadian
?‘EF;I;H!S. Harley Boardman, Little Valley, New York

VATICAN Fountains fifty cents; approvals, Blustamp,
Box 11, Blue Isiand, |1l 60406,

HUMMEL FIGURINES WANTED. Details,
Graham, Box 39083, Sclon, Ohio 44139,

RABBIT'S FOOT Good Luck Charm/Key Chain. Soft,
enuing Rabbit Fur, Great stocking stuffer! $1.50 Ppd.
ames Gifts, Box 477, Bernardsville. NI 0

Write:

EVERYONE Has a stary telling friend. Send him a
85 Liars Club certificate. Send $1.00, name, Address
to: Liars Club, P.O. Box 61, Alama, Texas 7E516.

[Continued on next page)
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MAGIC TRICKS, JOKES,

VENTRILOQUISM
tmuu from preceding pege)
ift certificate plus maglc catal
|l'llll'il| Bna. . Worcester, Massachusetis DIN

'!‘lll'lﬂll.ﬂlllll-“lmil $1.00. Figure Catalo g
Best-Less. Finus, 505 Plum, Zephyrhilis, Fla, 3358

MAGIC |LLUSION PLANS Catslog $1.00. Far-East
Magic Imports, RR 1, Box 257, Devine, Texas 7BO1B.

BOOXS & PUBLICATIONS

WILDERMESS Living! Shelter, Food, Power, Medical,
Self-defense, Military, Books—Vital, Fascinatl Ex
traoedinary! Free calalog. Adobe MHaciends, RFD 3,
Glendale, Arizona E5301.

PUBLISH your book! loin owr successful authors:
publicity, adverlising, promotion, beautiful books, All
subjects inviled, Send for fre@ manuscripl report and
detailed bookiet. Cariton Press, Dept. PML, B4 Fitth
Awinue, New Yok 10ULL.

MATIOMAL Geographic Magazines, LBBE-1877, any
lllgﬁ&lgu!, Buxbaum, Box 465-FM, Wilmington, Delaware

FREE BooW. Prophet Elijah Coming Before Christ.
Megidda  Miision, Dlpt 63, 481 Thurston Road,
Rocnester, N.Y. 14618,

CLUGKR And watch repairing Dooks, 10015, maternals
Free catalog. Worth American, Box 77AZA, Fox Rivér

Leigwe, frimans oudél,

SSURVIVALMilitary"* Books/Manuals—"'Survival™
Freaze Dred rwﬂs—ﬂamplrﬁ sCase, Catalog. Rush
51.00 Cash: Ken Hale (K-100), McDonald, Ohio 44437,

TIME Saving Booklet Has Hundreds of Conversion
Factors, Constants—Probably Every One You'll Ever
Need! il,iu-ﬂmlcmn, 2706 Chant Cowrt, Lexington,
Kentucky 40500

FREE GIFT CATALOG Sefective items, Hundreds fo
Choose From, Western Shopping, PO, Box 10192,
Ewgene, Or, 57401,

COLLEGE Degrees By Mail Directory, It is honestly
possible to earn & legitimate, accredited bachelors,
masters, or doctorate from well-known universities
without taking any traditional courses whatsoever,
often at surprisingly low cost, Free details from: Dr.
John Bear, F.0, Box EX646, 45080 Little Lake Street,
Mendaocino, California 45450,

CATALDE of Manuals on Ml Order Subjects, F. T.
Vigor, 2021 Carter Ave., Ashland, Ky. 41101.

PUBLISHER Edits, prints, promotes. All subjects.
Free brochure. Pentacle Books, 115 Waler Street,
Boston, Massachusetts 02108,

FREE List! Low cost books, Eon Enterprises, PM-12,
606 Willow Court, Waukegan, lilinois 85,

PLAYS, SONGS,
MANUSCRIPTS

LYRICS-POEMS Wanted (or musical setting, record-
ing. Promoticn svailable on selected somgs. Fabulous
$1,000.00 Offer. Moninly Awards. Talent, 17 (PM)
Longwood, Quincy, Mass. 0@2169.

WANT Tour book published? Learn how we publish,
advertis®, promote, distribute. All subjects. Free
booklat FM. Vantaga, 516 W. 34th Streel, New York
City. 10001,

SONGPOEMS! SONGS! Urgently Weeded, 50-50 Agree.
ment. Betty's Music Makers. 103558 Paradise Blvd.
Treasura |sland, Flortda 33706.

BE YOUR Own Bosal 1001 fast, easy ways to make
326.3" Fres! Rush name, sddress, rip. Maney Making,
F Ventura Blvd., Studio City, Calif, 91604,

DISTRIBUTORSHIPS Avallable. AMAZING 'Il'lliilht loss
Em:ﬂm:, Full or part time. 350,000 plus, Retirement.
elails $2.00 Self Addressed stamped envelope, Welght
l:;;;;nl Programs, 9217 Redington Dr., Richmond, VA.

FIIIFI'I'I FIH tl.ll-llﬂ!ﬂ ADVERTISING! Booklet

to r own busineas with Clas-
sified .Ihlrtisl On "f'm :Itﬂundlbu with lI'Ir=|t

Bl'dlrg‘ H. E

II"I'I'I II.‘l' HEW ‘I'Ill. l 0.

BLOCK Machines, Posts, Mo tal I
g:l.l l‘.‘.;r?h ne, Route nm. !nT g n?pl%‘t:llr, hm
ala

lt'l Rich!! Secret Law Erases debts, Free mewsletter
es millionaires' seceets, Blueprints (#B12), 453
55 NYC 10471,

$221.00 ll‘l'l-l Weekly Playing Mail Order "Money
Game"!! Details-—Business, E‘J Rotinhood, Albany,
Georgia 31707.

PREPARE Tax Returns—Housewlfe Jo Amn Netzle
made $5 500 last season, Traln at home, WA approv
Mational Tax School, Momsey, 2NG, New Yook 10952

SECRETS! Mail Order Success. Internationally fa-
mous expert reveals how to make home business for-
tunes. Beginners: Get free report “Make Money By
Mail." Discloses free advertisin ﬁllblu roducts,
Mailco, Dept. CC70C, Woodland l’rl s, California 51364,

STUFF Envelopes $500/1000, Free Detalls Send Self
Addressed Stamped Envelope. Steflen, 208-381% Luther
Place, Saskatoon, Sask. Canada, S7H 481,

MAILORDER MILLIOWAIRE Helps beginners start awn
hlISIrIH-S b,i monay! Spare timel Free details!?
Impex-1M12, Box BSE], Fuunu:ln Valley, CA 92708,

HOMEWORKERS! Big Money addretsing, mailing en-
welopes, Valushle affer 10¢. Lince Publications, E:!E
Peterson, Chicago 60659,

MAILORDER Hllllmlu hélps beginners make $500
weekly. Free report reveals secret plan! Executive
1412, 333 Hnrth lllr.hlﬂn, Chicago GOBOL.

SAVE MOMEY! $4.00 Forwards Your Name to Every
Business Opportunities Ad This Issue. Knight, PO Box
Hll Springfield, OH 45501,

T MAKE $2,000.00 MOMTHLY. Wrile: Eagle —A—
Eﬁtr‘pﬂiﬁ.} 2021 North East 1%th, Oklahoma City,
i

OWN Collection Agency!! $25,000. m Yearly Possible,
Master-PM, Dewsonville, Georgia 30534,

$10,000 GUARANTEED OR OWE ME NOTHINE. No
competition. 1000 per hour possible. Details Free.
;;‘IELH;:M. Dept. B, PO, Box 11065, Orlanda, Flaorida,

SELL SENWSATIONAL LOW-COST BURGLAR ALARM.
Lightening seller. Exceptional margm. Samples for
tna:} Northwest Electric Ave, z;f Mitchell, 5.0,

WATCH REPAIRING. For casn income or hobby. Free
sample home study lesson. Chi Schoo! of Walch:
making, ¥YMA, Fox River Grove, lllinois 60021,

PHOTOSTAMP Agents Wanted! Make Big Money From
Home  Mailorder. Free  Samples,  Information:
Postermatic-C7. East Providence, i1, 02914,

1200.00 Monthly Raising Earthworms For Us, Free
u;sslés. Baker Enterprises, Box 193, Sparta, Ohle

H-I'.' 00 HUNDRED Stuffing cwr Circulars Into stamped
addressed envelopes. Beginners kit %2.00, Colossi,
1423P-81 Streel, Brooklyn, N.Y, 11218,

FREE Mailorder Dropship Business Magazine!
%ﬂ;lilnelr's World, Box 1355K, Stoux Falls, South Dakota

100% PROFIT Bronzing Baby Shoes. FREE LITERA-
TURE., MEC, Box 1904.PM, Sebring, Florida 33870,

$T00 Per month earnings possible filling ouwt in-
come Llax farms at home or tax office duning tax sea-
son. We show you how. Simple, quickly learmed.
Details mailed free. No salesmen, Flurr)' ﬂl'ﬂ.
Federated Tax, 2065 Montrose, Chicago G061

VINYL'S WHERE THE MONEY IS! Invisibly répair, re-
finish, recolor furnitore, luggage, car tops. Quick,
easy. Two small $20.00 jobs a day earn you $1
month. Homes, cars, offices, restauranis, unlimited
customers, Start eamun.E_ altrr a day's praclice. Sen-
sational details Fres. VIP, trose, Chicage

TAKE Catalog orders. We drop-ship 1001 best-selling
specialty products. Lowest below-wholesals prices.
Immediate dellvtr]l. Spectacular homea business nﬁgur-
tunﬂg Freg g 6061 D& Socto Ave.,
20-4 mudlmd Hills, CA 91365

$3I00-5700 Monthly, Raise Rmhils. Laboratory Ani-
mals for us. We supply Eguipment, Breeders, In-
structions.  Financing  Arrangements.  Details-25¢.
Labaratory Animals, Inc., , Countyline Road,

Pentwater, Michigan 49449,
Profit.

FREE lewelry Sales Kit. Make 233'!-,
Courtesy Gems, 1634 Bogart, Bronx, N.Y, 10462

FREE 100-Page Catalog waiting to I:Irm; you Bi
.slallt time cash commissions. 5ell Adverlising Boo

tches. Every business a prospect . . . complete
selling imstructions fumished. Steady, repeat business.
Dept, MX-1275, Superior Match Company, 7530 South
Greenwpud Avenue, I:',nu:agn. |iinais B0E19,

MAILORDER—Establiish own business. Everything
supplied—catalogs, ads, mailing lists. Merchandise
dmpmlpgﬂeﬂ. Gif-Guide, SB18 Venice, Depl. 464, Los
Angeles

EARN Money Raising Fishworms for ws,
Daknaven-38, Gedar Hill, Texas 75104,

Write

BUSINESS OPPORTUNITIES

CUSTOM PICTURE FRAMIMG—A satizfying, profitable
craft! Learn at home—ne experience needed, we sup-
ply everything. Booklet mailed fres. Creative Frama-
crafters, 1205 W. Barkley, Box 16, Dept. CPK, Oranga,
Califorma 92668,

IMPORT-Export opportunity, profitable world-wide,
mail order business from umn. without capital or
travel abroad. We ship plan for no risk examination,
Experience unnecessary. Free reporl, Mellinger, Depl.
C270C, Woodland Hills, Califormia 91364,

ABANDOMED IMDUSTRIAL SILVER—Yours for taking!
ianguoo yearly paossible, Free information: Silverman
Box S4B, Woodville, Texas 75970,

MAILORDER OPPORTUMITY! Start profitable home
busingss without experience or capital. Write for FREE
BOOX, case histories of successful members, plus com-

lete details. Mo obligation. lluil Order Associates,
ept. 531, Montvale, NJ OTE45

MAKE $52.00 FROM uare Foot Plywood (Ji

or Bandsaw mecessary). , details 25¢, (R
able), Woodart, Bridgewa er ass. (2324,

BET Advertising Free £1.00 Comp:ate Plan. R.H.5.

Ir., Dept. HE11, Em: 263, East Hartford, Conn, 06108

BIG Redworms, live delivery rantead. Competitive

Brlr.n Buy back contra Free Information,
Irvabu: Warm Gardens, Box 2787PL, Longview, TX

und-

back
, Room

$400 FIRST Week with Ad Clocks or maong
Your own Advertising Business. Action Ad Cloc
AC-2-GA, 1512 larvis, Chicago, IL BOE2E.

BUMPER Sticker Printing Device, Cheap, portable,
Any message in minutes. Complete imformation. $11:H:I
Bumper-Magic, POB 22791, (GC) Tampa, Fia.

T o =) )

PIAND Tuning gquickly learmed wilth home  study
course. Diploma pgranted. American Tuning Schoof,
17050 Telter Dr., Morgan Hill, Calif. 95037,

BECOME Qur Mail Order Distributer with
ment, Free Brochure. Audlt Controls,
Ave., Fair Lawn, New Jersey 07410,

VENDING Machines, No sélling. Routes earm amazing
profits. Big calalogue Free. Parkway Machine Corpora-
lzl{:ghlm.ﬂm Greenspring Drive, Timonium, Maryland

158 |nyest-
Brookslde

$1.00 LISTS You yesr sent to 1000 1 ra, lob-
bers, Mailers, our melling year. Dixleml, King.
Morth Caroling 27021.

HOW TD RAISE 5100.00 to $1.000,000.000 Write:
Capital-PM, Dawsomvilile, Georgla 30534,

| MADE $40,000.00 Year by Mailorder! Helped
others make money! Free Proof! Torrey, Box 3J1EBYY,
Ypsilanti, Michigan 48187,

MAIL Baby Catalogs to New Mothars for 8l Fmﬂm
Detalis 25¢, Yolz-PM, Ypsilanti, Michigan 481

FREE MAILORDER Report! Plan guarantees beginners
£50.00 per order—to g.?S«D weekly. Professionals, Box
21093E, Seattle, WA 98111,

SELL Books by mail. Complete dealer set-up—Free.
Midwest, Box 44R2PM, Shawano, Wis, 54166,

HOW Ta Publith Your Own Book, Song, Course, Charl,
or other Printed Product, and rket It Worldwide!
Free Brochure. Shinnco, Box 3577, Central Point,
DOregon 57501,

BECOME A MILLIONAIRE in 90 days using Iezltlmut!
business [:.mcedure virtually wnkmown to
ieneral public! Detail—send 255 to: Schnella, 1&1!
ox 213, Ruthven, Ontarie NOP 260,

MAILORDER—HOW TO BEGIN? Send for deseriptive
illustrated folder listin Iulrliy puhllcallms that guide
you to success. Send R. Sumner, Box
EIM, Haddon Heights, N.J. USEI!E

WEEKLY! Make, Sell Bricks! Free information!
Xeito Bricks, 5715 N. Marart, Chicago, |1, GOGSG,

START WHOLESALIME—From ftrumk of your car.
Grow with ws, $45.00 investment kit gets you started.
Refundable. Details: Send 5.8.5.E. to: R. Sumnmer, PO
Box 83P, Haddon Heights. M 08035,

$500 THOUSAND STUFFING EH'.‘EI.I.’I!'E! COMPLETE
Assistance, rush stamped e-m.l’og! Jean Emterprises,
Box 09330, Milwaukes, Wi, 53

WE'LL Put you wise to sensationall
ness. Target Enterprises, Beow 71,
Pennaylvania 15035,

$280—5500 Thousand Stuffing Envelopes, Complele
Assistance, Send Stamped Addressed Erlu.rvel“l:';!‘1
gl.!.tlﬂ]ll':, 1530 Palisades Avenue, Fort Lee, M., O
uiie .

MAKE 51000 & WEEK CAMPIMG. Mo Capital, Land,
Selling or Experience Needed, Free Details, Write:
;uc;tlll;pmg", Dept. 221, Bon 1616, Torrance, Calif.

YOUR MName to 1000 Business OPPORTUMITIES.
£1.00. M-PAC, 201 Almon, Tuscumbia, Ala. 35674.

$1,000,/DRY Pus:lblal Send long self addressed,
stamped envelope. U&ﬂlf Malaga, Rancho
Cordova, CA, 5670,

MAILORDER Books, Direclories,
Senofl Enterprises, 1589 Alblon,
MOV 1B6.

profitable busi.
ast Mckeespaort,

Manuals, Details.
Rexdale, Ontario

REPAIR Hydraulie Jacks—DOetails Fres. Write:
;Igrz-uulin Parts Supply, Box 4157, Brownsville, Texas

YOUR Own Majlorder Catalog Business. No Merchan-
dise Investment, Detalls Fres. AM. Sales, 31-14 B4
St., East Eimhurst, NY 11368,

EARN 560.00 Dally manufacturin
Posts. Practically mo investment.
dressed envelope. American, Excelsior Springs, Mo.

64024,
70 TO WEEKLY—H ra Time Simplified
1 ping. Immediat li‘:m E.ll:uI Auwditan,
Box 34?11!. Lu Angeles, I:IIH

$400.00 MONTHLY Raising glant i:nm@!._:'-nlllm

Concrate Fence
stamped-ad-

MEW Fire E:uthulslmr. Sample offer—huge profits.

Norwich Chemical, Norwich, Conneclicut 0

FREE BOOK!! "'2100 Unigue Ways To Make Hme e
World's Biggest Collection!! Success-M, Box 40614,
Detrolt. Michigam 48240,

FAILPROOF—Instant Fortune, Send 31.00. Fament,
Postbox 123, Howell, New Jersey O7731.

WORLD'S Largest Supply, 259% to 40% under whole-
sale, Closeouts. Monghkong clothes. Automobiles. Free
gztlgl;sn‘linhematlmr Buyers, Box 16386-MM, Portland,

F.

WHOLESALE MERCHANDISE! UNLIMITED PROFITS.
Complete ordering Hst $2.00. Lassiter, (Tweed)
Richmond 232748,

rPRaalianad pe el msesl




BUSINESS OPPORTUNITIES

{Continued from preceding page)

INVEST iN REAL ESTATE, then make $75 per
month for mursl Amazing, but it's true! lilﬁa-
known but legal, “Wrap-Around Mortgage Plan™ does
it. A successiul !tl:umui[ tells you how he has done
this numercus times without a Real Estate Broker,
Complete detailed instructions, 5-3 95. 30 day Money

Back Guarantes, Free details on request. MANSFIELD' ::
2524-P East Tth Street, Long Beach, CA 90804,

$500 PLUS/THOUSAND STUFFING ENVELOPES. GUAR-
ANTEED! Free Supplies. Rush Stamped Addressed En-
velope, J)-Ron, Box 297E12, Beaver Dam, WI 53815.

G00D IMCOME And security wholesaling to retail
stores, One source. free details. Found, 402 Edmonston
Dr., Rockville, Md, 20851,

“MILLIONAIRE SUCCESS SECRETS™ Details Free.
Associates, Box 447B12, Centerville, Utah B4014.

998 Successful little-known businesses, work Homa,
Write: Acrey, 408 Austin, Edgewood, TX. T5117.

50-5750, THOUSAND STUFFING ENVELOFES, COM-
PLETE ASSISTANCE, Send Stamped Addressed Envelope,
%ﬁu["t“ﬁm‘ Baox 38001 Al2, Washington, D.C.

$100/DAY GUARANTEED SFARETIME. Anderson, Rt 5,
Box 272PMB, Yakima, Wash. 98503,

$1,000.00 Monthly Possible—-Stuffing Envelopes—
Proven Program—Rush Stamped Addressed Envelope—
Brady Projects, Rt. 7, Frankfort, Ky. 40601,

$200.00 Manthly Spare Time Making Novelt
frem scrap lumber. Workshop Five, 3800
Vancouwver, Washinglon 98660.

MANAGING PARTMERS Be your own boss, Earn Top
money working part time coardinating home loans for
nation wide %‘ re-cut home company. |avestment re-
quired. Mark Wa Homes 2455 E. Sunrise Biwd., FL
Lauderdale, Fla.

$500/ Thousand HHKIH' Stuffing Envelopes, free
slﬂ:prles rush! Stamped, Addressed Envelope, Amulek-
4111 Point Hollow Lane, Fairfax, VA, 22030,

HOW TO MAKE 52,000 WEEKLY At Home using other
Eﬂllle s _money. Guaranteed. Free Details. Richliew,
ox 25277 Dept B12, Houston 77005,

SELL Books By Mail, Write—Flatcher, 906M Lindale,
Richardson, Texas 75080,

FREE MAILORDER BUSINESS COURSE! Tradewest,
Box 313-K12, Niwot, Colorado BOS44

$300.00 Spare Time prnﬁt:. Tablesaw/bandsaw re-
quired, Details 50¢. 'oodshop ‘‘Genie™, 6743
Hanbury, Long Beach, tP'HL# California !'DMB

:H. TWENTY-FIVE THOUSAND DOLLARS 525,000,
FREE BUSIMESS CAFITAL. DETAILS $5.00, ACT NOW.
LB.LAM. ENTERPRISE, 17152 NORTHLAWM DRIVE,
DETROIT, MICHIGAN 48221, $25,000.

CLASSIFIED ADVERTISING. 50,000 Buyers. §.15/word.
Detalls FREE. Salco, 14328 Birch, Eewlst‘on. Idahg

Items
arney,

MAKE key chains and necklaces. Mlecka, Box 908-
PM, Brooksville, Fla. 33512,

ENJOY A better 'II'IF of life, Sell books by mail. Free
information. William's, Box ?BEA Silver Spring, Md.
20801

$200 Weekly Stringing Tennis Rackets. Free Details.
Tennis, 608H Morth Rogers, Waxahahie, Texas 75165

FREE SECRET BOOK ''2042 Unique, proven enter-
Elrlmp“. Fabulous “Little Knowns' 'Work home!
aylings, Carisbad, Calif, 52008,

MANUFACTURER NEEDS MAN TO ASSEMBLE our
roduct and be local agent. Will train to fill five-figure
ncome vacancies. Must be trustworthy in handiing
company funds. $2.00 for printing and gn:tngu brin
illustrated catalop and complete defails. S.H.RM.
Manufacturers, 1419 West Dolores Street, Wilmington,
California 50744,

250% Profit Selling Gifts, Jewelry, Carded Mer-
chandize. Catalog $2.00. neiunﬁahla. Shurlaine Sales,
1939P Guernsey, verton, MI 485612

STUFF Envelopes, $250/ Thoucand rmmrd-:telr Free
|.:| lies, Rush slimp!-d addressed envelope, ].iffiﬂ'
, Box 879, Hyannis, Mass. D2601.

It.l.ll.l]l.m Publisher wants dealers for putstanding
instruction books and manuals, Wonderful dropship
proposition  free, Neil H. Tasker, Shamokin,
Pennsylvania 17872,

MIDDLE MAN WANTED! Unusual pasition representin :E
our :nmrnr Mo selling. Requires telephone, depe
ability, honesty in dl;hur:lnla mp:n money, Excep-
tional income. $2.00 for printing and posta Ju brings
application and descriptive cﬂﬂu Inland Empire,
E]%_iq West Dolores Street, Wilmington, California

PIAND Tuning Learned uh:i'l{ at home! Musical
knowled unnecessary. Free information, Empire
Sehool, 450327, Miami 33145,

$25.00 Daily Posstible stuffing envelopes! Free de-
tails. Service, Box 715P, Lynbrook, NY 11563,

YOUR OWN BUSINESS—Debt free. Information $2.00.
P.O. Box 71, Ladysmith, W1 54848,

GUARANTEED £1,000 Monthly. Wark One Hour Dally.
hhe L;nlcurrl PM12, 7350 Nugget, Colcrado Springs,

SAVE! $1.00 Sends Your Name To Every Business
Opportunities Ad Plu.. Krause, 6405 Potter, Davison,
Mich, 48423,

WOW Immediately avoid Income taxes! Local, State,
Federal—everyone qualifies, legally! We shml' you

how. Get the facts, IRS approved =10
envelope. Research, Box 43& H}:ii h. mu

BECOME “'Maortgage Brnlm“ Lucrative! Capital
Sources. Box B400I9-PM1Z, Uieta, Florida 33164,

MAKE 510,000 TO $50,000 New, easy methods, Part
or full time. Write: Financial Dynamics, Dept. 210, 440
Bodega, Foster City, Ca, 94404,

$500.00 Weekend taking OLD TIME PORTRAITS!
Easy, Imexpensive. Detailed Manual, $5.00. VSU, Box
2586, Kenai, AN 98611,

TREAT Yourself to Better Life with Sueccessful,
Profitable Mailorder Business Anyone Can Operate. No
Experience Necessary. Free Details; Write: DelRoi,
Box 3134, Rogers, Arkansas 72756,

SELL Books By Mail. Wholesale Book Buyers Direcs
tory and Dealer Set-up $1.00. Books—45PM, Halesite,
New York 11743,

GUARANTEED $184.00 weekly. Work one hour daily.
Free details, Professicnal Services, Box 24543A12,
Louwis, Mo, 63141,

U.5. GOVERNMEMT SPOMSORS Booming catfish farm-
ing. Lifetime depression proof business., U.S. instruc-
tions plus financing. Details S0¢. SCIENTIFIC CATFISH
FARMING, Box 10894, 51, Petersburg, Fla. 33731,

STUFF Envelopes, $500.00 Thousand, Immediately,
free supplies, Details 25¢. Johns Mnlurdur Box 412,
Oklahoma City, Okla. 73101.

SO0UND, Profitable Business, Excellent growth pe-
tential. You're the boss, No risk. Guidance given.
;\";&n&n Enterprises, Box B33B, Les's Summit, Missauri,

1002 Incredible Ways to Make Money!! Free Details!
Lynne, 1B2F North “'0", Dept. 112, Lake Warth, Flarida

500/THOUSAND Immediately,
Free suf lies. Rush stamped,
nannr B 1220 Mertensia,

st lﬂ"ﬁﬂi envelopes,
addressed envelope.
#7, Victor, New York

l.IIIHII.IE Woodwaorking projects for spare time in-
come. Detalls free. Bradley House, 157 A12 Bradley
Ave., Meriden, Connecticut 06450.

WOODWORKERS—Turn $4.00 material intp $34.95.
Pine Shop, PO Box 78C. West Peterborough, NH 03468,

MERCHANT POLICE CONSULTANTS, will zend com-
plete, expert information for starting and operating
our own MONEY-MAKING, SECURITY PATROL. Count-
es5s small Towns, He:nr‘ts Cities, Commercial areas,
WIDE-OPEN for Profitable Patrols, CB. Unit with BASE-
STATION connmection venr helpful. FANTASTIC FUTURE.
Start small. Grow fast. All for $5.00: MERCHANT
;gkll:! COMSULTANTS, P.0. Box 5404, Eugene, Orégon,

EXTRA Elrrﬂrlg;r; building small items from scrap
;uil::her. Write: Sorlie, Box 307, Black Eagle, Maont.

FREE 1001 ODDS™! i's about $10,000-%100.000
actually made at home by certain oddballs! You'll never
get over itl Publico, Carlsbad, Calif. 92008,

CRIME DOES PAY—When Prevented, Mew, Profitable,
Spare-Time, Home Business. USSS, Sl.rlte EﬂE 22 E
29th 51, NYC 10016,

Cireulars, %300.00
Emlelnnu. Lowe Ling,

EARN Immediately!! Mailin
Weekly Possible!! Rush Stampe
J7PM Cedarridge, Pacific, Mo.

EARN -hr. Part Time. rn:redlhra Vinyl Ite-p.ulr
Vinyl, 1819 E. Greenleal 5t., Allentown, Pa. 18103

280/ Thousand, Free Supplies, Rush Stamnd'. Ad-
gﬁﬁ“ envalope. Palmer, Box 21643, Ban Jose, Calif.

EARN Big Money Selling Information By Mail. Free
Datails, Dunham, Box 1BB19-K, Memphis, TN 3B118.

START A Home Business in S.fau Time. Make Extra
Money. Experience Not Essential., Free Newsletter.
E?raaar Publications, 358 Main Street, Haverhlll, Mass.

$750.00/ Thousand Stuing Envelopes, Free sunplles
Rush Stamped Addressed ErlwalnH DD-Enterprises,
P.0. Box 15112, Avstin, Tx. 78761.

HOME GREENHOUSE For Profit or H-uhhr. Booklet
$1.00. Send To: Greenhouse, P.0O. 9029,
Washington, D.C. 20016.

MONEYMAKING OPPORTUNITIES

WEALTH From your ideas! Learn how—Free detalls.
Gasiewicz, 249 Beale, Cheektowaga, New York 14225.
EARM EXTRA MOMEY Malling Commission Circulars.
Ruzh Stamped, Addressed Envelope For Free Details.
Eu?ayé]r Products, 32 Malne Avenue, Carteret, N

MAKE MOMEY IN SPARE TIME. Earn genergus com-
missions as & subscription representat 'fa for leading
magatines. For free details, send this ad with your
name and address to ULAR MECHANICS, Room
11078, 250 W, 55th 5b, New York, N.Y. 10019,

MAKE Up To $90.00/Day-Palishing automobiles. Send
3.00 for the booklet “SHINE YOUR WAY TO SUCCESS"
0: Mirro-Shine Company, Dept. PM6, P.0. Box 123,

'I'I':Ilistnn Park, N.Y. 115

" BIG Profits in nmin: a supplier to major industry
'Ih:uufh electroplafing small parts and metalizing non-
metallics. Write for free plrlll:ulim Mason, Room
MC-2-GA, 1512 larvis, Chicago, IL, 60626,

ADDRESSERS—Mailers—Homeworkers needed! 50

firms Iisluﬂ Rush 50¢ Etamrud addressed envelope.
E:&n!dﬁ!. r15-4mf Micolet, Fremont, California

MAKE EXTRA MONEY. New booklet shows you how
to make money in your spare time—without working.
Send $1.50. The Kendor Co., Dept, M1, 1602 Tth 5t.,
Clay Center, Kansas 67432

MOMEY! 5250 Day Possible. Free Detalls. Write:
Hygane Enterprises, Box 893, Casselberry, Fla. 32707,

GET IIH With secrel law that smashes debts and
hrlnis to $2 million cash. Free Report! Credit
1BA12), 333 Hl:-rth Michigan, Chicago B0S01.

WIN Prizes! Thouwsands paid mmthl:ﬂ Get  your
share! Subscribe today. Year, $6.00. Two BIG issues,
1.00. Prizewinner, 2001 28th St No., St. Petersburg,
Hia. 33713,

HOW To Make Maone
formation free. Barre
Chicago, GOG60.

GAMBLERS—Free! Win lifetime income from dice,
roulette, theroughbred, harness. dog racing, Cuaran-
teed! Research, Box 551 PM17, Mineala, NY 11501,

VEMDING Machines. No selling. Routes earm amazing

writing short paragraphs, In-
, Dept, C-27-X, 6216 N. Clark,

profits. m].‘ t.nl ue Free, Parkway Machine Corp-
oration. 1930PMM  Greenspring Drive, Timonium,
Maryland 21083,

$175.00 WEEKLY Correcting Pupils’ Lessonsl Sam-
ples, §1. 00! Castla's, S07-LP Fifth, NYC 10017,

“TBET World's Biggest Wholesala Import Catalog,
Write: World, Hadllﬁ. Washington ﬂ&?;u "

$200.00 PROFIT. Sheet 14" plywood. Details 50¢.
Noveltles, 610 So. 24th. El , Indiana 46036.
PROFITS FROM CLASSIFIED ADVERTISING! Booklet
shows you how bo start your own busimess with Clas-
llﬂld m'tli i ﬂl‘ll: ilm (Refundable with ﬁm
ULAR MECHAMICS, DEPT. P
22-1 'I!EII!‘."IIImEh MEW YORK, N. Y. IMI.

IF YOU HAVE AN IDEA FOR A NEW FRODUCT . . .
a way fo make an old product better, send for impor-
flant informaticn om Protecting, Developing, Markeling
your inventions/ideas for Cash/Royalty sales. Pro-
fessional, fee-based invention service company. Re-
3'.!“‘! FREE IMYENTORS KIT MO, A-B3, Raymond Lee
rﬁanintrnn. 230 Park Avenue North, New York City

" SELL SENSATIONAL LOW-COST BURGLAR ALARM, Ex-
ceptional margin. Samaoles for trial. Northwest Electiic,
Ave. 214, Mitchell, 5.0. 57301,

CLIP Mewspaper Stories AL Home! $2.00 Lo $10.00
Each. Write: Flair-PM4, East Providence, R.1. 02914,

HOW 1| Made $33,000.00 Im Two Months Using
Hidden Law._ Free ails: Cress, Box 7506P, Mewark,
Delaware 19711,

MAKE Statuettes, novelties, imitation marble. Sell
to stores or start gift  shop. Free datails.
Marbleizing, P.O. Box 1178, Ballwin, lAissouri 63011.

$250/1000 Stuffing Envelopes. Free supplies. Send
stamped addressed envelope, M. Willen Co., 18408
Evergreen, Detroit, Mich. 4821

LEARM The secrets of repairing junk batteries,

“Fabulous Profits’” at home. From the Original
Batteryman. Apex Engineering, 3100 Ramona Road,
Atascadern, GA. 93422,

WINYL'S Where The Money Is! InviSIbl{ repair, re-
finish, recolor fumilura, luggage, car tops. Quick,
easy. Two small §20.00 jobs a day earn liﬂl‘l-l $1,000 a
month. Homes, cars, offices, restaurants, unlimited
customers. Start earnin after a day's & practice, Sen-
Eaﬂtﬁlg;_:l details Free. VIP, 2062 rose, Chicago

SPARE TIME CASH. Sell famous Hanover Shoes.
Samples, sales kit free. No experience needed. No age
limit. Big commissions. Hanover Shoe, Dept. 1654,
Hanaver, Pa. 17331.

I MAKE $52.000.00 Yearly Mailing Letlers. How?
Write: Sandco-FM, Ceres, Ca, 95307,

$100/100 ENVELOPES STUFFED, 100% GUARANTEED,
Dﬂalr! $1.00, Kenco, Rt. 5, Box 272PM, Yakima, Wash,

IIIJIIE'!'IIAITHE $amples (Three Stamps). Unigue Op-
portumily, Box 396, Croyden, Pa. 15020,

$200 Weekly, Mailing Commission Circulars. Samples
25¢. Grahamco, PMBX 71, Tacoma, Wash. 8488,

$BIGS SBUCKSS for SNEWSPAPERS SCLIPPINGSS.
2.00 Refundable. Particulars Free. KLA, Route 5, Box
72C, Yakima, Wash. 98903,

TOP FIVE BUSIHESS OPPORTUNITIES $3. Osborn
Markatine P 0 Box B1. Wondlande Tawse T797°

CASH For Pine Cones, New market. P-Shoppt, 3709
Atwell, Dallas, Texas

EXTRA IMdI‘ﬂE lmnrm:tlm GaH Industries, Box
6603, Providence, R.1. 02540,

HOW TO WRITE MOMEYMAKING Booklets, Folios. Any
subject. Free details, Jaycee Barnes, Box §13~B Glens
Falls, New York 12801,

EARN CASH!! Mailing our brochures. Send self.
addressed, slamped envelope. R, Sumner, PO Box 835,
Haddon Heights, M) 0B035.

WIN! Craps. Blackjack. Handicapping. Free informa-
tion. Baraar, Box 496, Chico, Calif. 85827,
THOUSAND, STUFFING ENVELOFES, COM-

/
!Lzmuﬂtt, Send Stamoed Address Envelone.
aniggnzmerprlm. Box 1033 PM12, Vero Beach, Fla.

(Continued on next page)
DECEMBER 197= 177




MONEYMAKING OPPORTUNITIES
{Continued from preceding page)

DISPLAY THE HOMECRAFT CLUB LTD, Enrcliment

certificate in your home workshop, earn $200.00 each
weekend. You receive sonalized enrollment cer-
tificate, and HOMEC catalog of special desi rls—
its the best dollar ever invested. Send 51
HOMECRAFT null LTD., Box 90&2, Edmaonton, llharl‘a
Canada TSP 4

IIIII.'HIIIEH Bll inners.
lﬂullr:th Included). Me

pur‘tun{tf!s Manual $3.95
Box 144, Tacoma,

TODAY'S Biggest Money Secret Full Details Mail
giuu‘innmuunay Mechanics, PO. Box 308, Austinburg,

MAKE Money Addressing Envelopes, Send Stamped,
Addressed Envelope for Details to: R.H.M. Productions,
11 Willard Avenue, Mount Vernon, New York 10553,

EXTRA CHRISTMAS CASH. Sell Money for Profits.

Amazing new product, Details free. Bicentennial
Medalilon Company, 9058 43rd Place North East

Washington, D.C. 20019,
OUTSTANDING OPPORTUMITY!! Stuffing Envelopes,
end Stamped

mﬂ, Per Thousand and More Possible.
r?z:.;éinumpi, E. Mason, Box 9473A12, Fresna,

$10 DAILY Writing Short Arficles at Home. Begin

Immaﬁlatml Copyri Htud report reveals how and
where.  Send 5& Terry's, 4197 Cottonwood,
Memphis, Tenn. Hlla

SUCCESSFUL Owner of doormat sales and renmtal
business offers comprehensive manual detailing how
to make $550 per month far 10-hour week working
fram home. $117 annual return from each $7.50 door-
mat. Manual 33,00, Enterprises, B11 Baeaver Streef,
Santa Rosa, CA 95404,

EXCELLENT SECOND INCOME Without leaving your
armchair, Send self addrested stamped envelope to
?;H: Lioyd, 131 Continental, San Antonio, Texas

BIG PROFITS—YOU CAM EARN 5100°S IN HOURS I'I"
SAVING BIG FUEL AMD ELECTRICITY COSTS. ANYOME
CAN FOLLOW INSTRUCTIONS—MAKE FROFITS IMSTANT-
LY—NO INVESTMENT. SEND 51.00 TO FUEL SAVER,
BOX 528, VALLEY STREAM, NY 11582,

SELL Novelties, Toys, Carded Merchamdize, £2.00
Catalog Refundable, Sunset Shopper, 307 Albert,
Freeman, Scuth Dakota 57029,

AGENTS WANTED

MEED EXTRA INCOMET Sell famous Itlllgp Cushicn

Comfort Shoes. Part-time, full-time, Over $8 million in
commissions last year. No investment. Free selling kit.
:f!r;};f I. Margolis, 612 Knapp Centre, Brockbon, Mass,

525071000 EMVELOPES STUFFED! FREE SUPPLIES!
Rush Stamped Addressed Envelope. F/L Enterprises,
Box 247P, Thomson, 10. 81285,

1000.00 A Month Mailing Gircularsi] Howl FREE
details for stamped, addressed envelops. Deseri, Box
BZISI'M:!E F.Inimtl. Az, BB412.

MAILORDER Dealers Wanted. Dutstanding, Continu.
g:ilsmﬁts! Adverce, PO Box B312), Rochester, N.Y,

" $500,Thousand Stuffing EI'I'l'I‘I'ﬂﬂ-'l:l Complete Bas-
sistance. Rush Stamped Addressed Envelope. L.L.P.
Enterprises, Box 179, A-10, chuuh Kan. 67025

GOLD Stamping and Wedding Invitation Service 51,00
—Catalog on Equipment and Business Sources. Oxford
Imprinting, 1132 Glenn Trail, EIk Grove, I1l. 60007,

TAKE ﬁﬁuu Make sﬁumn Total Starting Pack-

e, Enclose §1.00, Addressed Stamped Envelope. To:
Ei‘uﬁT.’f: Wwilloughby, 1023 W. Washington, Auburn, 111,

DOE Racing—Can Money Really Be Made? SED, Bo
14960PM, Phoenlx, Az. 85063, r :
HUNDRED independent Wealth Ideas For 1977, $5,00.
Current Corp., Box 10-C, Miami, r-!i:.! ngld!,
ARAR Mideast Ml!lini List 288 Investors, Finan.
1

ciers, Bankers From 13 Arab Countries. Send $3.00 to
Arthur, Box 3248, Los Angeles, CA S0038.

SPARE TIME CASH. Sell famous Hamower Shoes.
Samples, sales kit free, No experience needed. Mo
age limit. Big commissions. Hanover Shoe, Dept. 1656,
Hanover, Fa, 17331,

PRINTING Advertising Salesmen—Excellent money-
making sideline selling Decalcomamia Name Plates,
small guantities. Advertising Specialties, sign lettars.
Free Samples. Ralco XL, Boston, Mass. 02119,

GUARANTEED Extra income, Instructions, Sources,
Services, Join International Association Manufacturers’
mﬁsenutlm. E0E Broadway, Kansas City, Missouri

EARN 5500 Weekly Selling Polishing Cloths, Write:
Strickland, 1525 Alcatraz Ave,, Berkeley, Calll. 94703,

EMPLOYMENT WANTED

| WILL TYPE ENVELOPES 10¢ Per emvelope, Jovita
Montgomery, 1832 N. E. 15th, Portland, Oregon 97212,

ARE YOU LOOKING FOR EMPLOYMENT? Try our I:la:
sified Section! It costs only $2.90 per word. And
ou wish to run all or part of your ad in bold upiul
etters—you can do so for as little as 75¢ per word
additional. Act MWow! Send your ad bo: POPULAR
MECHANICS, CLASSIFIED DEPT., 224 WEST 37TH
STREET, NEW YORK, NY 10019,

EMPLOYMENT INFORMATION

OVERSEAS EMPLOYMEMT—MNow Avallable World-
wide!!! All Occupations!! s1z.m-zsnmu + Free
Transportation!! Latest Printouts $2.00. Jobworld,
6311-PM Yucca, Los Angeles, California S0028.

EIANT Catalog! 1500 Items. Below Wholesale, $3.00,
HEH Sales, Siren, Wis, 54872,

“MIAKE Maoney writing information, Fres detalls,
%ﬂ;ﬁ'al Post, Box IMC, Culver City, Califormia

100/100 STUFFED ENVELOPES GUARANTEED. 25¢
nderson, R1. 5, Box 272PME, Yakima, Wash, 98903,

WARNIMG Don't Invest in Moneymaking Offers With-
out our Exclusive Report. Details Free. Send Stamped-
%ggselsstd Envelope. Lynto, Box 204, Abington, Pa.

COLLECT Mames,
Dickinson-PM3,
14615,

£6.00 Each, Free Delails.
133 Falmouth, Rochester, Mew York

WHY HORSES
Yakima, Wash. 9

MONEY Stuffing Envelopes, Write: B, Coe, Inc,, 140
Elgar Place, New York 10475,

WINS. Anderson, R 5, Box 272PMH,

" ADDRESSERS Mailers, Hemeworkers Neadod, rush
50 cents,” addressed stamped Emvelope. L. B.
Enta:;rlises 1101 Crocker Awe., Des Moines, lowa

PROFITABLE OCCUPATIONS

BAKE Mew greaseless doughnuts in kitchen, Sell
;t%rg;. Free recipes. Michael Ray, Waseca, Minn.

SHARPEN-—-Scissors. Pinkers. Light, compact equip-
ment, Supplies. Blackhawh's, Sheldahl, lowa 50243,

FREE Catalogs. Repair alr conditioning refrigeration.
Tools, supplies, full instrections, Doolin, 2016 Canton,
Dallas, Texas 75201

MAKE THREE TIMES YOUR COST On hundreds of
items. Gifts, Novelties, 1001 others. $2.00 brings
Catalog. REFUNDED on first order, AMERI
SPECIALTY MERCHANDISE, Dept. ASMA3, Box 104,
Novelty, Ohio 44072,

$1000 Monthi mrhlni home ipn:llml Write:
Lane, Box 795-PM, Bettendorf, lowas 52722,

$500.00 'III!I;I.'I' ‘!Iﬂl!lﬂlmT Possible Stuffing
Envelopes! Free Supplies! Guaranteed Offer: Two
Stamps, Profits, B725, Belen, N.M, 87002,

$200 WEEKLY In this unigue program, Rush stamped,

addressed envelope for free detalls. Bruce, Box 339,
Lawai, HI. 96765,

FT. SMITH Auction Scheool, FL. Smith, Ark. 72901
Resident & Home study. Veteran spproved.

umwuv POSSIBLE!!!] Buy Scrap Gold . Eazy
. Complete manual, $4.00 Satisfaction Guaranteed
. Brown, 956 Springdale, Atlants, Ga, 30306,
PLASTERCRAFT!!! Profitable home business. Maolds
available, Details: Lynnette, 5251C Mantor Park,
Mantar, Ohlo 44060
EXCEPTIOMAL OPPDRTUMITY: Learn Parimutual

Wagering. Easy Living. Wonderful Income. Experience
Unrecessary. Join Many Successful Beginmers. Free
20 Page Brochure. Write: W. W. Youmg & Co., Box
428N, Chashire, CT DEAL1D.

YOUR MAIL BOX Full of mone
formulas, Rush $1.000 Lynne, 1
112P, Lake Worth, Florida 33460,

LEARM ANTIBUES! Official dealer Handbook—naw
avallabla to Public! $1.95. Willow Winds, PM-12, 506
Willow Court, Waukegan, |llinols 60085,

YOU'VE COME UPDOM SOMETHING That"ll affect your
lifa! Write for free “'1001 Odds™! 210,000-%100,000
actually made at home by oddballs! Publicoe, Carishad,
Calif, 92008,

$250, Thousand, Stuffing Envela
Solf-addrassed envalope. Cash,
ganum, CT DB441

$200 Weekly. Unigue mailing p
Monsanta Enterprises, 9523 Cressk
N.Y. 11435

$2,000/MONTH :rumu: EMYELOPES. Fru supplies,
assistance. Send stamped envelope, Home Income,
Box 544-D1, l.':ullirlsvllh III 62234,

FREE SECRET BOOK ''2042 Unique, proven enler-
ﬁﬂl“”. Fabulous  “Little  Knowns™ Work home!
aylings, Carlsbad, Calif, 92008,

$200. Weekly Ppssible siuﬂ'mﬁ envelopes, Free de-
tails, Karfax-A, Rd2-60, Scotia, NY 123

GREAT PROFIT PDTENTIAL. Fill the Mational demand
for Tiflany Lamps. Assemble kits at home in your spare
time. Brochure 50¢. Spector Distributors, Box 7BEP-
Buffalo, New York 14240

101 Practical Ways h: Make Big Mone
Within 40 Days! Details, McMiece, 4-M
Melville, New York 11746,

SCASHS Clipping Newspaper Ilumt.-’mmslns an
velopes, Information Free! Income, Box ZIP
Lynbrook, NY 11563.

FREE Monsybook! “Millicnalres Success Secrefs.”
Learn haw to Gain Wealth amd Success! West's, Dapt.
G17C, 8527 Georgetown Plke, McLean, VA 22101.

178 POPLI AR MECHANICSE

! Plan includes six
North 0", Dept.

%, Rush Stamped,
0. Bax 576, Hig-

rlm_“F ree detalls,
Il Place, lamaica,

at Home!
emingway,

$200.00 Day possible, Must know electronics, Pre-
liminaries $2.00. Box 809, Boynlon Beach, Fla, 33435,

HOW To Make Money In Commercial Art, Information
Free. Box 12048, Youngstown, Ohio 44501,

WRITE FOR MONEY! Develop your writing talents
with Descriptive 10-lesson writing course 95 com-
plete. Midwest Gift House, Dept. PH]fﬁ Fl:l Box

1167, lowa City, lowa 52240,

MAKE Porcelain—Like Flowers From Bread; 3¢ Dall
from Scraps. Directions $1.50 Each, Sell Them. Fraire,
2326 Rutgers, Cosla Mesa, Ca, 92626,

MAKE Money at Craftshows! Send $1.00, American
Craftsman, Cherokee, Rockaway, N.J. 07866

MAKE Bumperstickers for Cars, Large Profits, Inex-
pensive Klt; Details—Linse, 4725 45th NE, Seattle,
Wash, 98105

LEARM TO FLY Airplanes, Student Pilol Beminner's
Manual 20.00 PPd. Allprint, Box 387P, Elizabeth,
Coloradoe BO1OT.

SALESMEN—DISTRIBUTORS

BIGGEST Earnings over! Fampus Hertel fully refer.
enced Bible! Proved plan. Startling 3-dimension cover,
Easy credit plan. No investment. Demonstrator fur-
nished. Writa! International Book, Dept. PM. Box
118. Wichits, Kansas 87201,

$100.00 Extra o weak pasy! Spare time! Show men's,
woman's Double Air Cushion shoes, Dress, work, uhéy
toe! Highesl commissions. Shoes for yoursel!, Outht
Frae. Bronson, Depl. HX-126, Mimneapalis, Minnesota
55408,

SELL CALEMDARS, SPECIALTIES Repeal Business.
E?'e“l:lauill. - Fleming, 6535 Cottage Grove, Chicage

“Proven Indusirlal Salgs Traiming Mlh.*rl:!:. Train

Yourgelf, Train Others, Details Free, Mycroft, 2740 E.
Republic, Springfisld, Mo, 65804,
EARN $100.00 daily nﬁ% Sola Rings, jewal
, Cranston. Hh

Frase :mlnﬁ Anka,

ﬂ\‘lﬂ!“ Construction Jobs, Many ul:cupatlum To

Resume Forms—Latest job Il.sﬂrlg 0,
R!furldabl! Bob®s Publications, Box 465, rth,
exas TAIE2.

IDAHO, Oregon Jobs $2.00 (Refundable). McKinney,
Bancrof! Hotel, Payette, Idaho, B3661.

HELP WANTED

OVERSEAS Employment . . . 510,000-350,000-1-, Frae
Information! Employment International, Box 29217-AL,
Indianapalis, Indiana 46229,

AN DHID DIL CO. offers PLENTY OF MONEY plus cash
bonuses, fringe benefits to matura individual in your
ares, Regardiess of experience, write UM, Read, Pres, A
American Lubricants Co., Box 696, Dayton, Ohio 45401,

REAL ESTATE & FARMS

FREE CATALOG! Exciting Fall-Holidays edition of
country property! Over 5400 NEW Properties de-
seribed, pictu Land, Farms, Homes, Businesses—
Recreation, Retirement. Selecled Best thruout the
U.5.! 76 Years' service—T00 Offices, 42 stales Coast
fo Coasl. Mailed FREE from the World's Largest!
gw REALTY, Inc., 7-MX 5, Dearborn, Chicago, 1.

CANADIAN LAND FROM $47,00 AN ACHE, Choice
properties across Canada. Low monthly payments.
ldul for cottages, hunting, fishing, investment, Free
catalogue. Canadian Estates Land, Lawrence
Avenue West, Toronto, Canada, MSM 3A8, Dept. PM.

ARKAMSAS Mountain and Valley Land, Farms, Homes.
American Farm Realtors, 71 North, Mena, Ark. 71953,
“CAMADIAN Enunlrr Properties.” Our B1st Year,
Free Catalogue. Tax Sale Service, Suite 404-PM, B85
Bloor Street East. Toronto, Ontario MAW 1B5.
WYOMING RANCH LAND. 10 Acres 530.00 down,
30.00 month. Owner-Mike Gauthier, S550M Gallatin,
whay, Calif. 90240
%5 ACRE, Canadian Border—hundreds campsites,
islands, farmlands, directly from ltax authorities.
{Non-profitl. Lists, pnmm%r-: mallad. Registar,
Roam 10. 110 Church Street, Toronto 1, Ont. Canads
“CENTRAL Ontario—Choice BAD acre rismen’s
paradises still available—3%$20.00 plus $6.50 taxes
E!ﬂrl}. Maps, pictures, $2.00 (Refundable). Information
ureau, Morval 4, Ontario, Canada.
FREE I:IH.I.M'E{EHHﬂII 15 States)! All types prop-
! Photos! SAFE-BUY Real Estate Agency, Inc., Bar
5 FM Little Rock, Ark. 72203,
T$3.50 ACRE! USA & Canades, Lists, photographs
mailed. Government Lands, 421PM Center, Lewiston,
New York 14092,
CAMADIAN Acreage
Catalogue. Yacation res, 426-
Canada. HBN 156, N
BIG ... NEW .., FREE ... SPRING 1977 CATALOG!
Over 2,600 top walues coast to coast! UMITED FARM
AGEMCY, 612-PM West 47th, Kansas City, Mo, 64112,

FLOWERS, PLANTS, &
NURSERY SUPPLIES

LEARM Landscaping and the growing of plants, Start
o profitable business parl or full time. Free informa-
tion without cbligation. Lifatime Caresr Schools, Dapt.
Eﬁd 2251 Barry Avenue, Lot Angeles, California

lots. Terms. Free
Dallard, Lasafle,

lus count

LEAF OF LIFE Plani—Three Leaves—$1.00 " instruc-
tlgns"—Guaranteed—Morgan's S-I)Hiillla‘l. P.0. Box
B82. Homestead, Fla. 33030,

GINSENG, Live Roots 3-53.00, Seeds 50-53.00.
Planting Instructions PPD, Gimseng, Rt. 1, Box 204,
Franklin, Ind. 46131,

[Continued on maxt page)




CONSTRUCTION PLANS,
BLUEPRINTS

DRAFTIMG SERVICE Mechanical, Floor Plons, Sprinkler
Syslems, Free Estimate From Sketch, Oratico, Parma,
luaho B3EED.

STEEL Hull boat plans 37" ta 75' BA¢ a foot. For 32
pictures of bullding a 55 steel null start to finish
$5.00 deductible on purchase, Toler, 4828P, Galvestan,
Texas 77550,

LOG CABINS AND “A' FRAMES

BUILD Log Cabims, Ruestic Furniture, Fireplaces!!!
Complete Monual, $3.00. “A” Frame Plans, $2.00 , . .
Housebuilder's Carpentry Handbook, 5$5.00 . . Guar-
531::!?‘? . . . Beels, 956 Springdale, Atlanta, Georgla

A" FHAME CABIM. 1184 Sguare feel: $2400. ma-
terial. Purchase locally, Complele plans, Instruction
manual, material list: $5.00. Munerl]aci: Fudraniees.
Flan #4914, “'Dependable Products™, Box 113, Vista,
California, 52083,

FM'S GREAT, MEW MASTER WOME CARE GUIDE. The
Latest and Greatest In The Popular Mechanics Master
Guide Serles, Lays Out All You Nesd To Kmow Aboul
Home Repairs, From Basement waterproofing to Roof
Repalr, 24 Laminated, Wipe-Glean Sheets on 12 Stand.
Up, Hang-Up Boards, 1 Charts and blustrations,
Properly Used, It Can Save Thousands of Daollars,
£4.55 4+ 50¢ to cover postage and handling, PM Master
Tgllm}cum Guide, Depl, HE, Box 1014, Radio City, N.Y,

HOME REMODELING

HEATING Bill reduced 40%, install Nasa SOLAR
HEATIMG system for $1700, Detalled comsiruction
manual $5. Appolo Bystems, 2911 Ronan Street, Mid
tand, Mi 4!515.

SOLAR & ALTERNATE ENERGY

ENERGY Costs busting your bodget, FREE details,
Write; ENERGY, P.0. Box 1138, High Point, N.C. 27261,

SOLAR Heater Plans, £3.00 Refundsble, Anderson,
Rt. 5, Box 272PMS, Yakima, Wash, SE903,

UGETTING  Stsried in  Staimed Glass'  25¢.
Wittemare, Box 2065Y, Hanover, Mass, 02339,

GLASS BLOWING Kits—Make Glass Minlatures For
Fun And Munur. Free Details—Willis Glass, Bex J460H,
Anaheim, Californea 92803,

WHERE Ty E"f Handicrafts Supplies—Direclories—
Retali=-Wholesale editicn $3.00 each, Handicraits,
924 Winter 5t., Stamiord, Conn. 06905,

STAINED GLASS Catalog. Tools, Supplies, Books,
?Eggnﬂc. Saylescrafts, 171 Main Street, Nyack, N.Y.

CAMERAS AND EQUIPMENT

FREE BARGAIN BOOW--Central Camera Co., Dept,
3112, 230 5. Wabash Ave., Chicago, 111, GOG04.

PHOTO & PHOTO SUPPLIES

SELL Your Photos. Detalls $1.50 To: 5647
Pepperwood Ave,, Lakewood, Calif, 90712,

PHOTO FINISHING

LOG SPLITTER PLAN, Hydraulically cperated. Exaris
some 10,000 Ibs. pressure. Splils with ease 2 1L
length of maple and ash legs 12" lo 147 diameter,
Uses J-HP gas engine, Plans + instructions 5B6.55. Send
order to: Popular Mechanics, Dept. HE, Box 1014,
Radie City 5ta,, New York, NY 10019,

HOME CRAFTSMAN

GET PROFESSIONAL RESULTS With Brazco's Wood-
working Books and Plans, Send two lﬁﬁ slamps.
Brazco, 29004 Binyon, Fort Worth, TX, 76133,

WOO0D-—Domestic and Imported Hardwoods! 4000
items! Clock, musical instrument kits, Tools . . . dis-
count prices! Hard-to-find hardware, 144 page catalog,
S0¢. Craftsman, Dept, AX-126, 2729 Mary, Chicago,
IMlinois B0OGOA,

LARGEST SOLAR EMERGY/ENERGY COMSERVATION
BOOK WAREHDUSE IM AMERICA! From do-it-yoursell to
adwanced, Rush $2.00 (for catalogue) tor Intermationsl
gnn']"ﬂnps.“ium' Dept. PM1, 10762 Tucker, Battaville, MD.

LOOK!—Special Money Saving Ofer! Kodacalor Ralls
developed with Jumbo Prints—12 Exposure $1.50, 20
Exposure $2.50, BEW 69¢ (postpaid). Big Supply
Discounts. Enclose adverlisament. Wisconsin Film,
Gupt. E, LaCrosse, Wisconsin 54601,

SOLDR Calalog, 200+ Sunpowered  ibems,
Enicknacks. Books to Heatin gs‘tems, $2.00. Solar
Econamlcs, FrenchTawn, N._J, ;

DO-IT-YOURSELF

U-BUILD EMGRAVING MACHINE, Power Tools, Profit-
able Projects! Poor Man's Calalog 504, Box 23P.
Highland, Maryland 20777.

200 HOW TO DO Books-free catalog. Simcere, Box
10422, Phoenix, Ariz, B5064,

_FUM, Profit—Plans for wood items . . . collapsible
picnic table, wall racks, birahouses, planterss . . . more
lﬁ'zﬁﬂﬁ;' Feldmann, 1351 Albany Awe., Brooklyn,

WODDOWORKER'S MOMEY Bock. 64 pages, aver 30,000
words. Practical Muﬂ!y-S;Vln%BMuner-Hntln adwice.
o

J.00 Postpaid. InPrint, 70, Farmingdale, New
ersey 07727,

CAT Lovers! WNew! Bulld Exolic Carpeted cat tres
from scrad:i materials easily, Why pay £75.00, more?
Ilustrated Instructions $5.00. Gary Chisholm, &94
Roma, Roseville, Minnesota 55113,

HOW To Creale Beawtifully Veneered Furniture
Quickly, Easily! |llustrated Veneering Manual/Catalog
FREE. Exotic Veneers, iInlays, Supplies., Margan,
PO1K40, 915 East Kentucky, Louisvilie, Eentunh}l 4 5

WOODEM TOY PLAMS CATALDG. 75 Designs, books,
suppllies. 50&. Love-Bullt Toys, Box 780-PM12, Antiach,
Canfornia 54509,

CATALOG FULL SIZE FURNITURE PLANS--51.00
Refunded with first order, Traditional Early American,
over 150! Furmiture Daslﬁns. 1428 Sherman, Dept,
CP-76, Evanston, |llinois GU201.

CABINETMAKING MADE EASY And “MHow 1o Maka
Formica Counter Tops.” Two excellent guldes let you
build kitchen cabinets and counter tops Ilke profes-
sionals. Extraordimary guides bring master craftsman’s
shorlcut methods. Satisfaction guaranteed. Write: Japs,
126-P Seventh North, Hopking, Minn, 55343,

PICTURE Framing—Profitable full or spare-time
business, Easy to learn with handbhook-course “'Gulde
To Picture Framing Profits.”’ $3.00 Guaranteed. Free
framing-supplies catalog included, -Japs, 126-PM
Seventh North, Hopkins, Minnesota 55343,

PODL TABLE Plans and kits. Brachure 35¢. Tiercrart,
P.0. Box 8151, Erie, Pa. 16505,

YOUR HOME WORKSHOP can earn you 3200.00 each
weekend. Enroll with HOMECRAFT CLUB LTD. and ra-
celve your enrollment certificate, and catalog of
HOMECRAFT  designs.  Enrollment fee  $1.00.
HOMECRAFT CLUB LTD,, Box 9082, Edmonton, Alberta,
Canacda TSP 4K1,

MEW—Repair Porcelain, Vitrepus China, Fibreglass,
Tited Walls, Kit $0.95. Bennitts, 542 Southwest, 44
Ave,, Miami, Florida 33134,

TELEPHOMNES, Eguipment, all types Inciuding modu-
Igazrilé'."alalug E'I:Il(:. Box 1147, San Diego, California

ELECTROPLATING. Complete amateur's textbook All
metals Electroplate metallic/nonmetallic items $7.00.
Details free. Tropic, Box 95-P3, Patm Bay, Fla. 32905,

ENEREY Saving Plams. Water Wheels. Windmills,
Electric Cars, Home Power Flants, Fres info., plans
list. Goodman Associates, 4 Becryville Plke, Summit
Point, WV 25448,

MAKE A WAVING SANTA for {mrr yard this Christmas.
You get a G6-ft. paste-on pattern in color free, plus
instructions, when you buy the 7-rpm molor that
makes him wave, §18.95 &?slpaid‘. Way-Mar Co., P.O.
Box 164, Hartsdale, N.Y. 10530,

WASTE Fireplace Heat Transfarred To Furnace Ducts,
Details $2.00. Hydroheat, F.0. 1798, Fairmont, W Va.

ORGANS—PA SYSTEMS, Electienic Pianoa—String
synthesizers—Speakers—oGuilar Amplifiers—Electronic
Sound Rotators. Modern integrated circuitry, Factory
assembled or essy-to-build custom Kits. Send one
dollar {refunded with Ffirst purchase) 1o WERSI
Electronics, Dept. £, Box 5318, Lancaster, Pa. 17601,

BUILD YOUR OWM GARBAGE COMPACTOR: Under
$25.00. Complete Plans, Drawings $2.00. Hachald,
7700 5. Austin, Burbank, 1llinois 60459,

YOUR PHOTOGRAPH Made into Oil Portrait—Two
Subjects—127x16" $91.85, 16x20 §114.95—Larger
g;nnggblu_ Real industries, Box 134, Foresl Lake, Minn,

COLOR SLIDES

GAF Colorslides, All  Countries. Catalog 50¢.
?ﬂﬁﬂh. TA27-M  Washburn, Minneapolis, Minm.

MOTION PICTURES &
SOUND EQUIPMENT

SUPER 8 & VIDEOCASSETTE EMTERTRINMENT FOR
SALE OR RENT! B mm, 16 mm sales only. Write ar call
today! Free Catalogs! CINEMA EIGHT, Box PM, Chester,
Ct., DE412, (203} 526-9513.

CASTLE Home Mowies Catalog—G & G Films, Box
321, Syosset, N. ¥, 11791,

UMUSUAL Mowie supplies, Free circular, Egor, 47th
Hally, Kansas City, Missouri 64112,

SUPER B, Bmm, 16mm, 35mm, BEW and Color Film,
Supplies, Processing Equipment. Send 25¢ for B4-pa
catalog refundable with order. Superior, 348 N. Wells,
Chicago G0G10.

16MM S0UND Films, Features, Sharts, Bedner, 5300
S0, Talman, Chicago B0632.

SUPER 8, 16MM and 8MM Full-Length Features and
shorts, Sound and Silemt, Color amd BlacksWhite Film
Classics, Buﬁ:‘t. eye, Barrymare, Garbo, Chaplin,
Bugs Bunny, Mansfield, Qur Gang, Etc., Efc. Free Cala-
Iugs':""'“ FILMS, Box 15?EFI.|E, South Bend, Indiana
deb3d.

BRAMD MNew Columbia Pictures Catalog. Classic
Movies, Exciting Sports, Fantastic Cartoons, Obd-Time
Serials. All the Stars, Svper 8, Sound or ii!tn‘t. Far
free catal write; Columbia Pictures Bmm Films,
Dept. B, 711 Fifth Avenue, New Yark, NY 10022.

SUPER Bmm and 16mm Full Length Features, Shorts,
Sound and Silent. Free Calalog-—IMPERIAL, 949
Broadway, New York 10010,

ALUMINUM REPAIR rods, Use propane tarch, Free
brochure. Miko, 1932 Southwest 12th, Lincaln,
Nebraska 68522,

WILL KIT, ATTORMEY"S INSTRUCTIONS, Forms, assets
record, valuable papers partfolio. Send $3. Morris
%’n’ﬁ'ﬁ"'”“' 3547 Overland Ave.. Los Angeles, CA

CB-RADIO, HAM EQUIPMENT &
TELEVISION
CB'ers—Be a Ham! Detalls 25¢, American Radio
Council; Box 1171-H; Garland, Texas 75040,

36¢ RADID & TV Tubes. Fres catalog. Caorneli,
4213-17 University, San Dlege, Callfornta 92105,

catalogs listed and

1600 American and F-ur!iEn SOTl0Es Nelad. Sbs
, Boy , Dakland,

described, 32.00. MASTERLD
CA 94623,

GOVERMMENT Surplus recelysrs, iransmifters,
snoOperscopes, parts. Calalog 25¢. Maeshna, Nahant,
Mass. D1908.

WODDWORKERS. Send stamp for monthly “specials.’
Hardwoods, BR #4, Box 133, Angola, Indiana 46703,

TAME-Apart Furniture-Sturdy, all Wood, No Metal
Fasténers. Five Plans $3.00. Esbenshade, Box 1454,
Highspire, PA 17034,

UNIGUELY DESIGNED INDOOR GREEMHOUSE Adds
that elegant look fo your living room and enables you
o display your expeasive plants in this beautiful
wood-frame case that accents your plants. Detail plans
avallable, send $2.00 to: David Stanton, P.O. Box B11,
Commerce, Teras 75428,

MAKE Tays! Hardwood wehesls, $2.595,32 Assoriment,
245 Cedar, Caseyville, 1llingls, 62232,

STAINLESS Stesl Screws. Small Quantities, Free Bro-
:Mhrrs,agé;ai:h. Dept. 236, 230 Woods Lane, Somerdale,

101 Patterns, Gifts, MNovelties, Action Windmills,
Flus “Make Money “% Sawing", Only $3.00 Prepaid
15t, Class. Mastercraft, 125M, P.O. Box 631, Park
Ridge, 111, GODEE,

FUSSBALL TABLE PLAMS Build your own high guality
fussball table for low cost. Designed by the gquality
coftral engineer of the leading fussball manufacturer,
For complately illustrated plans send $10 nrrﬁut plans
fram with fussball hardware kit (Towrnament Soccer

brand men, rods, bearings, elc.) For $120 from Crochker
Barper Bax 558 1itlaten Mrlarada B01AN

LAKES, Ponds-—one day constroctien, szt $20.00.
Complete instructions $3.00. Specially Contracting,
236 J2nd Street Southwest, Canton, Ohic 44706

DPEN CLDGRED DRAINS—QUICKLY, EARSILY Using
Your Hose, Free ODetails. Peltyjohn, Roule 2—Bex
AGEPM, Lewisburg, West Wirginia 24501,

REPRODUCTION MOLDS

MOLDS For Ornemental Concrete Products, l:ala1|:|E
500 Fiberglass Molds £2.00. Plycrete Mold Co., EI
Rapids, Mich, 49629,

ARTS & CRAFTS

LIQUID LATEX Paratol. 706-G compound for making
rubber mold, Toughest, finest quality. Instructions.
Money-back guarantee. Postpaid $3.95 gquart, fl!.m

llon, Testworth Laboratories, Inc., 401 5. Main 5t.,

olumbia City, IN 46725.

 LEATHERCRAFT Catalog. Tools, Leather, Dyes, Dress-
ings, Saddie Stamps, Buckles, much more. Send 50¢ to
;l‘afa‘;]ersﬂn Bros., P.O. Box i&s, San Franclsco, Calif,

MAKE Figurines, pl 5, lawn ornaments. Molds,
ﬁllﬂln:riff kits, liguld rubber. Sampla and cats-
‘Iﬂqﬂ 25¢. Wooley Company, Box 28-B, Peoria, |ilinols

WHOLESALE, CB, Amateur, Maripe, Scanmners, List
25¢. Scanner crystals, §4.25. Enterprises, Box 461M,
Clearfield, UT B4015.

HEAR POLICE/FIRE DISPATCHERS! Catalog Shows
Receivers, "Comfidential Chamnel'” Directories! Send
Pusuﬁ Stamp, Communications, Box 56FM, Commach,
NY 11723,

OISCOUNT C.B, SASE brings guote. P.O. Bow 305,
Cuyzhoga Falls, Chio 44222.

C.B. 10-Code, Lingo Card. Laminated Card Fits Yisor,
ilg::.id Jonbach Enmterprises, Box 288, Webster, NY
14 E

B

FREE Educaticnal Electronics catalog. E.dulllts Wark-
shop, Department 7648, Mewletl, New York 11557,

CB "Official 10-Code” Language. Zim's, P.0, Box
368, Powder Springs, Georgia 30073, $1.00. R

DELUXE CB carry cases, Write: Tomchek, Box J20PM,
Ansonla, CU. 06401,

C BER'S—YOUR HANODLE-CALL LETTERS Enfraued
metal/plastic, 33 color combinations. Free Informa-

tion—Club discounts. Buckingham PM. Box 1232, La
Mesa, CA 92041,

(Comtinued en neat page)
NEMFCAMBED 107 IR




CB-RADIO, HAM EQUIPMENT &
TELEVISION
(Continued from preceding page)

CEBER's PROTECT YOUR INVESTMENT Make your ro-
tating or omni antennas STAY UP. New Support System,
will add needed wind protection to r mast and
tower. Materials approximately $10.00. Detall plan
copy, do rself Instructions, Patent Ftndirlgé$ 95,
RAM HOME Improvement Corporation, Box 1209, Toms
River, Wew lersey DATS3.

HIFI, TAPES, PHONOGRAPHS
& RECORDS

TAP Records. Discount Catalog $1.00. Taower,
Bax 33098, Washinglon, D.C. 20028,

FREE Catslog—Electronic Kits—Amplifiers—FPre-
amplifiers—Psychedellc Strobes—SCA Adaptors—Color
o Digitsl Instruments—Guitar Amplifiers. FREE
Su iptions. SWTPC, Box PM32040, San Antonio,
Texas TEZBA.

RECORD-TAPES! Discounts to 73%; all labals; no
purchase cbligations; mewsletter; discount dividend
certificates; 100% guarantees, Free details. Discount
Music Club, 650 Main 5t., Dept. 1-1276, New Rochelle,
Mew York 10801,

FREE! Soundtrack Auction list. Whalon, 2321 P Hill,
Redondo Beach, California 90278,

“OLD Radia Shows. Huﬁz Catalogue $1.00! Box 90327,
Wyom.ng, Michigan 49509,

RADID PROGRAMS. Free catalogue. Stoneground,
Dept. F, Box 335, Council Blufs, |A. 51501.

FINE Tuming control eliminates crosstalk om car
tape players, Chesp materials, Instrections—§2. 2207
Fiﬁ:nun =38, Corvallis, Oregon 97330.

RECORD Sale. 45's:LP's. Write: lonasson, 216 W.
lackson Bivd., Chicago G6DE0S,

MUSIC INSTRUCTIONS
& INSTRUMENTS

ACCORDIONS—Famous Makes. 32 Modéls, Importer-
To-You Prices! Save On Cordovox And Button Models.
Home Trial. Terms. Trade-Ins. Free Catalog. Accordion
Corporation, Dept. R, 5535 Belmant, Chicago 60641,

PIANISTS! Pro Plano Secrets, $3.50. Welfebarn BB,
Pt. Pleasant, Pa. 18850.

SOMEWRITER! Truth About san_:!r%wrliin:. $3.50.
Wolfebarn 661, Pt Pleasant, Pa. 1 A

MAJOR Music Publishers Catalogs, $2.00. Wolfebarn
662, Pt. Pleasant, Pa. 18850.

SONGWRITER'S Professional Service. Infa.
Wolfebarn 665, Pt. Pleasant, Pa. 16850,

BAND INSTRUMENTS, DAUMS, GUITARS, 40% dis-
counts available. Indicate instrument desired, Hamel
Music Company, Box, 184, Department A, Berrien
Springs, M1 49103,

EASY To play and make, lity duic mers, Einins
thumb planos, hammered dulcimers; instruments an
kits, HERE, INC. #P, 29 SE Main 5t., Minneapolis,
Minnesata 45414,

INTERNATIONAL Catalog valuable to makers, repair-
ers string instruments. st variety rl‘l&hsﬂtt!-
sories, all imported woods, s, kits. Send and
this ad for catalog, price list. We'll include certificate
worth $1.25 credit on your first order of at least 310,

Intermational Violin Company, Depl. OM, 4026 W,
Belvedere Ave., Baltimore, Md. 21215,

30 TO 60% DISCOUNT! Any Model; Guitar, Amp,
Drum, Banjo, Dobrof Free Catalog! Warehouse P76, Box
11444, Fort Worth, Texas 76108,

GUITAR, Banjo, Vielin, Mandolin Makin
Accessories, Books, Catalog 25¢. Guitar
15444, Tulsa, Oklahoma 74112,

ACCORDION Top Brands. Cordovax, Buy direct. Tre-
mendous discounts. Trades accepted. Free brochure
PM. Accordion-0-Rama, 874 Broadway, N.Y.C. 10003.

POEMS  wanted for songs. Mashville  Music
Productions, Box 40001-F, Nashville, Tennesses 37204,

PLAYER PIANDS; PUMP ORGANS—books; repair
manuals. Catalog $1.00, refundable first order, Vestal
Press, Box 97, Yestal 11, MY 13850,

LEARM Banjo, Mrin;‘muurni. Mo music. Makes
learning easy. Free details. Blaylock, Box 25-M,
Marietta, Georgia 30060.

ELECTRIFY Player Pianos, Pump Organs Quickly, in-
expensively with Les Silent Suction Units. Write: Lee
Mugle, 525F Venezla Avenue, Venlce, California 0291,

STRIMGS! ALL KIMDS! Accessories, Parts, Catalog
256. Stringking, M12, Box 5444, Lindenhill, Flushing,
Mew York 11354,

KITS! Build dulcimers, guitars, harps, Banjos, man-
dolins. From $2.95. Finished Instruments from £23.85.
;?;lﬁﬂt.ht- 8665 Wast 13th-PM, Denver, Colorado

Frae

Materials,
nter. Box

GUITAR, Mandolin & Vialin makers bending toals.
Cast aluminum electric heated molds. Pamphlet 25¢.
A E, Overholtzer, 618 Orient 5t., Chico, Cal, 85826.

POEMS Wanied, Publishing, Recording. Awards.
Broadway Music, Box T438PM, Sarasota, Fl. 33578,

SWISS Finest Music Boxes, Movemenis. Spiaiman, 55
West 4Znd, Mew York 10036,

LEARN GUITAR. New, sasy ul[—tluih't method, $3.98
Elpd}?usgln International, P.0, Box 5.3834, Lafayette,

ORGANS—PA SYSTEMS, Electromic Planos—5String
srnl,nmml-—sl:!uhu—hultlr Amplifiers—Electronic
Sound Rotators. Modern Integrated circultry. Factory
assembled or easy-to-build custom kits, Send one
dollar (refunded with first purchase) to. WERSI
Elactronics, Dept, E, Box 5318, Lancaster, Pa. 17601,

LEARM To read music in ona evening! Free detalls.
Write: Foy Salas, 2005-PM, Prosidential Parkway, =70,
Twinsburg, Ohio 44087.

EDUCATION & INSTRUCTIONS

HIGH SCHOOL AT WOME In spare time, If you left
school without finishing, write today for free brochure
about our home study method, diploma, and accredita-
tion. American School, Dept. X845, Drexel at 58th,
Chicago BOG3T, .

AUCTIONEERING: Mendenhall School of Auctioneer-
ing, High Point, N.C. 27263, Free Information.

RADIESTHESIA, Radionics, Dowsing. E.5.P. Courses
and Equipment, Illustrated t.utllui‘ 1.00 (refundable)
Established 27 years, Dept. PM/R Bruce GCopen,
Highfield, DaneHill, Sussex, England RH1T TEX.

WELDING TRAINING, Basic and Advanced Training
for Major Processes—Arc, Gas, Pipe, TIB, MIG,
Plasma. Hobart, a nonprofit school, is accredited
mamber MATTS. roved Ohio 70-12-0064 HT. Write
for school bulletin and course schedule. HOBART
ig‘l‘,l?anl. OF WELDING TECHNOLDEY, Box 76, Troy, OH

UMLOCK Your Future, Become professional Locksmith
by spare time hnm:umua In an hour possible. All
tools, equipment incl . Facts FREE. Send mame.
Locksmithing Institute (Homestudy), Dept. 1310-126,
Little Falls, New Jarsay 07424,

UPHOLSTERY Decorating. Free Booklet, Learn at
home, Upholstery Decorating School. Dept. 5310-126,
Little Falis, N.J, 07424,

“PREVENTING Alcoholic Consumption™ Booklet Com.
ical, Educational. Mail $32.50 to: H. Smith, P.0. Box
75, Brooklyn, N.Y. 11224,

PASS Civil Service Examinations—Easily! Details.
Arthur Alena, Box 173, Farmingville, New York 11738,

AUCTIONEERING, Resident or Home Study Course,
Free Catalog., Mashville Auction Schoaol, 1921 West
End, Nashville, Tennessee 37203,

BECOME A QUALIFIED ELECTRICIAM. Evaluation
?ggglmaim. §2.00, STARR ELECTRIG, Otego, MN.Y.

ACCOUNTING Career. Only 20 lessons, $5. lesson.
Send %5. first lesson. Jenkins, P.D. Box 571, Taft,
Calif. 93268,

OWN Collection agency. “Little Gold Mine!™ Franklin
Credit, Roanoke, Yirginia 24004.

PIAND Technology—Electronic organ  servicing,
learmed easily at home. G.l. Approved. Free booklet.
Niles Bryant School, Dept, P, 3631 Stockton,
Sacramento, California 95820,

IF YOU'RE HANDY WITH TOOLS AND FASCIMATED
WITH SCIENCE, You may be able fo develop special-
lzed vocational skills in electronics techmology. Work
with professional electronics egquipment. Put theory
inte practice. Prepare for government FCC License
exam. Do it all al home, spare time. Career courses
fully accredited by Mational Home Study Council.
G.1. Bill. Send for FREE school catalog and indepen-
dent study details. School rep contact In some areas.
Mo obligation, Write: CIE, Dept. WPM-14, 1771 East
171h Street, Cleveland, Ohio 44114,

PLAY ORGAN! Learn with inexpensive “professional”
method. Write: Timo's Studio-PM, 4001 East Fanfol,
Phoonix, Arizona 85028,

ELECTRONICS DEGREE by correspondence, Free bro-
E&E?ﬁ Gramtham, 2004 Stoner, Los Angeles, Galifornia

BOOKKEEPING OR AGCOUNTING! Your awn Dusiness
or work for others. Easy home-study plan prepares
you quickly. Veteran-Approwed. Free “‘Accounting Ca-
rear Kit.," Write: Accounting School, Dept. PBCSS,
Nowpart, California 92663,

DETECTIVE Profession. Eas

home study; free tie-

tack or lapel pin, certificate, future. Professional
Enh!fsli tﬁii, Box 41345, Dept, CP, Los Angeles,

LEARN Asleep or awake! Records, tapes, equipment!
Free HIrl;l'rall:-g:! Drawer PM-400, H-urd:uu, New Mexica

EXTENSION And Past-Graduate Awards in Fhllusonﬁth.
Art, Sciemce, Botanic Medicine, Hom thy, Radi-
onics and others, 30 subjects. Curricular free falrml-ll
1.00 refundable), Registrar, Sussex Elﬂluﬁu of
echnglogy, Highfield, Danehill Sussex, England,

LEARM Auctioneering. Term soon. Free Catalog.
Reisch World Wide College of Auctioneering, Inc., Box
8406, Mason City, lowa 1.

SING Beawtifully, Easily! Free Proof! Publishers,
Box 118, Brooklyn, N.Y. 11203,

LEARN Recreational Vehicle Repalr! Free Informa-
'tglr;li‘il\'. Service, 5015 M. Darfield, Covina, California

LEARM Metaphysics, Parapsychology. Certificate.
Details, APRF, Box 5305-BD, Sherman Oaks, CA 91413,

PROFESSIOMAL Bartending course. Finest. Delails,
Mack Mixologists, Box 1219, Boston, Mass. 02104,

ELECTRONICS. Proven intensive Home Program.
FCC preparation, Trouble Shooting. Digital Technigues,
Hits, Lessons, Eguipment. Diploma Granted, Free
Booklet. Applied Laboratories, P.0, Box 9473M, Fort
Lauderdala, Fia, 33310.

DEGREE Program in Electronics Engineering. Our
31st Year! Free Literature. Cook's Institute, Box
20345, Jackson, Miss, 39209,

HIGHLY EMective Short Specialized Home Study
Courses. 75 Categofies 1o Choose. Advance Rapidlyl
Diploma Awarded, Our 31st Year! Free Literature.
Cook's Institute, Box 20345, lackson, Miss. 38209,

HOW INTELLIGENT Are you? Special Test reveals 1G
in minutes! Send $2.00 today—guaranteed!! Tests,
ﬁ?ﬁnmrth “0", Dept. 1-12, Lake Worth, Florida

ACTION IDEAS FOR SUCCESS Cossette tape series

for sales, management and personal development.
Send $1.00 faor Htllﬂ% refundable, DM) Enterprises,
P.0. Box 306, Simpsonville, Md, 21150,

GUITAR Masterad In 30Min? Free Details. GES, Box
14968, Phoenix, Az, 85063

WRITE BETTER REPORTS, Advance your career, Frae
Details: Weber, 110215 Forest, Lakewood, Ohio 44107,

REPAIR Sewing Machines, Profitable Trade, Easy to
Learn. Free Details. Sewing Machine Center, 187 FR,
Rochelle, Ga. 31079.

FOR INVENTORS

f in-

INVENTORS: Free information on offering
512-FI,

vention for sale, Messier Sales Corporation,
Framont, Ohio 434:20.

PATENT Research, ErtFIﬂeering. Tax Assistance for
lllr}?n“atm- CDA, 300 Haollywood Avenue, Hillside, N.J,

ou lose?

MEED Help? Write our company, what can
elleville,

Pauley Engineering Sales, 45 Coral Drive,
Illinois 62221,

IMVENTORS—United States Patent Office Searches.
Patent Development Engineering and Marketing of your
Inventions, ideas with manufacturer contacts. Send for
FREE IMVEMTION CERTIFICATES and Invention Informa-
tion. Serving Imventors simce 1848, George Spector,
LICENSED PROFESSIONAL ENGIMEER—Patent Engineer.
Farmer UMITED STATES PATENT OFFICE EXAMINER—
3615 Woalworth Building, New York 10007,

DETECTIVE—Training Course. American Detective
Institute, Box 418.A, Fairfield, Alabama 35064,

PIAND Tunimg quickly learned with home s
course, Diploma g':‘anterl. American Tunlngﬂ's:hm.
17050 Teller Dr., Margan Hill, Callfornia 7.

LEARM Sewing Machine Repalring. Menm, Woman,
Lucrative profits. Profession  with brl future,
Gresslin Correspondence School, Box 827, Spencer,
lowa 51301,

DETECTIVE Course. Free Information. Universal
g:ﬂl},lclu“" Box B1B0-F, Universal City, California

FREE Book tells how you can learn camera repalr
and service, Home study or classroom, Write J:;
ﬁ{lﬂ.‘" Camera, Dept. EAD, Enmglewood, Colora

U.5. PATENT OMice Searches, 234 Broadway, Room
3615, New York 10007, Free Inventlon certificates,

YOUR INVENTIONS/IDEAS-PATENTED OR UNPATENT-
ED-EXPERTLY RESEARCHED, DEVELOPED, MARKETED
FOR CASH/ROYALTY SALES. Professicnal, fee-based in-
vention service company—second decade reliable ser-
vice, Member: US uncil Intermatiomal Chamber Of
Commerce, Send for FREE IMVENTION RECORD FORM,
PRODUCTION MARKETING BROCHURE, *‘Your invention
—Its Protection, Development and Zale.” Write; THE
IDEA PEOPLE, RAYMOND LEE ORGAMIZATION, 230 Park
Avenue (A-113), New York Gity 10017.

FREE PAMPHLET: TIPS OM MARKETING YOUR IN-
VENTION,' from an experienced fee-based invantion
service company. Write: United States Inventors Service
Enmi;!l‘rr. Dept. P, 1435 G Strect NW, Washington, DC

USED Courses! Books! List 15¢. Smith's, 124
Mariborough, Salem, Massachusetts 01970,

WATCH REPAIRING. Complete home tralnlnEE Di-
ploma awarded. Free sample lesson. Chicage Schoal
of Watchmaking. YM, Fox River Grove, |llinols 60021.

BARTENDING-Bar Management Course. Free Informa-
tion. Universal Academy, Box B1B0-AB, Universal City,
Calitarnia 81608,

AUTOSUGGESTION, Sleep-laarni h uarters!
Tapes, records, books, Gigantic Gﬂm‘ free. Research
Association, Box 24PM, Olympia, Washington 98501

INSTANT MEMORY . . . NEW WAY TO REMEMBER. No
memaorization. Release “photographic™ memory. For.
get nothing! Liberates ntrlm'ﬂillpr knowledge tal-

ESP. Immediate results! Fre Information.
Institute of Advanced Thinking, Box M, Pacific

INVEMTORS! A seccessful design engineer and in-
ventor with over thirty years of aerospace experience
would like to share his expertise with idea people who
need help in any phase of product develcpment and/or
promotion. Without obligation write: Invention Ser-
;er;a Inc., Box 206, mond Beach, Washington

WHY Pay Huge Agency Fees 1o Protect and markst
Inur Inwention. Do It Yourself. Save Hundreds.
nventor's Helper, 3709 Atwell, Dallas, Texas 75209,

“HOW TO INVEWT, PROFESSIOMALLY." Profitable
Booklet! $3.00. Tech Associates, 24 Cotton Avenue,
Braintree, Mass. 02184,

MEEDIMG Assistance? INVENTION DEVELOPMENT
mnllrlun, 155 Kent Street, Ottawa, Canada K1P




FOR INVENTORS
(Continued from preceding page)

INVENTOR'S PARADISE—Combination Shows, Catalo
Listing. FREE DETAILS To All Inguiries. Deadling Next
Shows Soon, Paul Paulsem, Jr., 401 S50, Columbia,
Frankfort, Ind. 46041,

SEARCHES wltn Ahstrm:- 15.50, wlih Abstracts and
Commentary $22 Professicnal !l|l1llf, 01
Broughton, Bav!rl], Hniu:huiu’t‘tl 0181

PROTECT AND MARKET mantal:-lu and uﬂp&tlnubla
ISdFT;:.Ila Get rich, Warren, Box 7 Canby, Oregon

RELIABLE Honest Invention Marketing. Patentable

ideas promoted for equitable fee. Write: ACCREDITED
?ma TING CORP., Box B85, Hunmtington, Wew York

INVENTIONS WANTED

INVENTORS: 11 :w have an invention for sale or
license, write for free booklet explaining how we can
E;Lp!yw Kessler Sales Corp., C-512-1W, Fremont, Ohia

HONGKOME Faclory needs several new products
every month to satisly their overseas buyers, Particu-
larly interested household items, toys, games, gadgels.
Please send sketches or detaiied expianation for evalu-
ation and cash/royally purchase. If you have an arti-
cnﬂcculnrr cannot produce domestically D'II:I-I.I“

uantity pn:a or ubnué please t? us, Han nnl
m ic & Metal Products Company, P.0. Box
Kwuntong, Honghong.

FREE DIRECTORY OF 1001 CORPORATIONS SEEKING
NEW PRODUCTS. Professional, fee-based invention
service company. For important information on Protect-
Irl|:.. Developing, Marketing r inwentions/ideas for
{:ls .rlI"]-II]l sales, write for FREE INVEMTORS NIT
Raymond Lee Organization, 230 Park Avenue

Nurlh New York City 1001 il-l'l
IHVENTORS: MANUFACTURERS WEED MEW PRODUCTS.
FREE "RECOMMEMNDED PROCEDURE," by a creative fee-
based invention service company. ‘Washingto
Inventors  Service, 422-F Washington Building,

Washington, DC 20005.

EE IN-

HVENTIONS MARKE Royalties
H’EII'I'IUH HI]IEE'I'I'UH t!l"l'lﬂﬁh!l George Spector
Manufacturers Representative, Woolworth Bullding,
New York, N.Y. 10007,

INVENTIONS-IDEAS WANTED. Developed, Markefed
by leading professional organization for cllhfﬂn;oliF
|ll:: FREE EXAMIMATION and COMFIDENTIAL RE
of the Commercial Features of Your Pl ented. Un-
patented Invention, FREE COPY "How to Safeguard
and Market Your invention to Industry.' IE-riIm
LAWRENCE PESKA ASSOCIATES, Dept, ©, 500 Fifth
fve., N.Y.C, 10038 or call today (212 1-8350. No
Idea I8 Toa Small. Branch offices throughout the United
States and Canada,

INVENTORS Canadlan manufacturer meeds new
products, to manulacture in Canada, Send skelches
and detalled information, for owr evaluation and
Cash/Royalty purchase. Con-Am Plastic & Metal Co,
Product Research) #216 Thaler Ave. Suite w20,

Itchaner, Ontario N2A.1RS, Canada,

40-YEARS In'tmtinll Marufaciuring tools SUCCESS:
FULLY lnlﬂ by mail, IDEAS wanted. Will manufacture,

Details ;l . Turn-0-Carve Tool, Box 8315, Tampa,
Fla. 33674
MANUFACTURING
INVENTORS |deas Developed, Research, Modals.

Manufacturing., Sales, Free Brochure, Since 1942,
Willlam Parker, Box 6305, Orlando, Fla, 32803,

BUY IT WHOLESALE

IMLEH‘I‘ For & list send a S.A5.E, Buy 1 dozen
sample necklaces at $8—all novel and diflerent, Retall
for each, Carters, #10 Neptune, Dept, 24, Omaha,
Nebraska 68110,

FANTASTIC Froe catalog—watches, general merchan.
dise. Department Forty, 100 North Groene Street, Bal
timere, Md, 21201,

400,000 BARGAINS Below Wholesale: Many Free:
Liquidations . . . Closeouts . . . Job Lots Single
sampies, Free Details, Bargainhunters Oppartunities,
Box T730-A, Holland, Michigan 48421
“"HEARING Aids, batteries, Wholesale. Catalog Z5¢.
Fiston, Box 1444, New Preston, Conn, 06777,

$800 MONTHLY Ppssible addressing—stuffing enve-
lopes | nd-typing) your home, Experience un-
necessary, Details, unﬂ I.tlmr‘lﬂ lddrunﬂl envelope.
American, Excelsior Springs,

SAVE BIG MOMEY In L*A"S U'E‘B'l‘i'l!
Guide Only $2.00, Guaranteed.
Encing/Morthridge, Calif. §1325.

GENUINE Aladdin Kerosene Mantle Lamp Complete
18,98 % ostpaid. Sltil-fu:tturl ranteed. The J.
gbster Co., Dept, PM, Grafton, W. Va, 26354,

HEED MONEYT How tn raise ;m to $50,000 with or
without collateral, Write: Financial Drrlarnilcs Depl.
310, 440 Bodega, Foster City, Ca. 94404,

IIEEH?IHHAL Home Bookkeeping System, World's
Shortest. $2.00 for 1977 and thereafter. Mixon, Post
Office Box 2048, Los Angeles, Cal. 90012,

BE THE BEST Pholographer In your circlg with the
help of the Golden Photo-Advice Booklet No. 1.
Thirty-six invaluable advice like: What is the cheapest
form of color photography? Etc. To greatly improve

our next plctures send now $1.75 bo: Metro Studios,
323 No. Hollywood, Cal. 91606,

FANTASTIC ENERGY DISCOVERY Aliows Food Preser-
vation without Refrigeration. Accelerates Plant Growth,
Scientifically proven Effective. Pyramidal resorb®
Storage umils. Test theory yourself with Reabso tluﬂ
Energy Lab Kit ($19.95 + Tax). Full brochures
S-Iu chambers protect from ultraviolet Ei‘;! uleﬂt

n{' Reabsorption  International, 32 Snelling
ul.llh inneapolis, Minn, 55406

OVERWEIGHT” Lose up 10 5 (5. overm]
or exercise GUARANTEED %3.95. Copp
933PM Beatrice, Salina, Ks,, 67401.

OF INTEREST TO WOMEN

GEMUINE Traditional Recipes from Iultnu Scotland,
Wales, England, France, Italy, Spain, Sweden—Make
Your eating oxciting—only S8.—Airmailed including
Froe offer. “Elm House', Edlesborough, Dunstable,
Bedfordshire, England LUG UG,

GIFT SHOPPING

MOMEY JAR! Contains Real U.5. Shredded Currency,
Face Yalue to $10,000. ON THE ROCKS! Unigue Glasses
with Mountain Stream Rocks sealed in the base!

omplete
Bilmor,; ME,

T, no pills
nterprises,

DUTSTAMDING Tone 0On Wooden Instruments. In-
struction $5.00. Marc Anthony, P.0. Box 1205,
Crescent City, CA 95531.

ANY Formula aﬁ.m. Catalog—Manufacturing Treatise
$1.00. Belfort, Box 568, Chicago 60690,

CONVERSION Formulas to Metric and 1.5, Standards,
Ideal for Calculators, Students, Handicrafters. Intro-
ductory salen%zm yest's, 3200 Pope Street S.E.,

‘Washington,
I'I.Al‘l'lﬂ

CASTOLITE Pouwrs like water, hardens like glass
without heat. Crystal clear, colors. Embed flowars,
seashells, mementos, anything. Make fine gifts. Re.
produce your designs with flexible molds any sha
size, Profitable, |llustrated Manual c.u%dl
CASTOLITE, Dept. TGP/FM, Woodstack, 111, :

TREASURE FINDERS

FIND Coins, jewelry, gold muggets with new pat-
ented detector, Astounding range. Unaffected by con-
centrated black sand, mineralized ground., Rejects
metallic trash. Free maln:ut Gardiner Electronics,
Dept. 9, 4729 N. Tth Avenue, Phoenix, AZ BSO13.

TIRED OF DIGEING UP TRASHT Tha All Naw “Coin-
Shooter” Rejects Boftle Caps, Tin Foil, Nails and
Shallow Trash, Detects Gold sﬂur Coins and "“"E'
Free Literaturs. D-TEX ELECTRONICS, Box 451
Garland, Texas 75040,

DISCOVER True Treasure Hunting with world-famous
deep-detecting mineral/metal detectors from White's!
Locate gold, silwer, rings, coins, artifacts and mare!
Soid, sarviced, warehoused world wide, Priced from
279,50, Free ht:ln:r'n'hitn'l Electronics, Depl. PABZ,
1011 Pleasant Valley Rd., Sweel Homa, OR 97388,

BURIED TREASURE—Locate up to Quarter Mile away
with Ultra-Sensitive Directional Locator. Send for free,
informative pamphlel. Rasearch  Products, Box
13441-AMC, Tampa, Florida 33611.

FIND Lost Treasure! Coins, Gold, All Metals. Many
Models from $58.95. Free Cotalog. Compass Metal
gﬂl{:ﬁfnll. Dept, (PBOT), Box 366, Forest Grove, OR,

" FIMEST Discriminatin

detectors; factory prices.

E-Ill:taf Gift Company, Box 54594.C, Atlanta, Georgia Patented. Treasure Enthusiast, AL 1, Box SEMN,
Benton, La. 71006,
RFUL Cata i ﬂrldﬁra 5029PM South- TREASURE HUNTERS! First Time in USA. Special In-

wut I!rlh Street, Ho Irnnn Fla.
CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH For Gold, Jawalry, Gold Teeth, Rings,
Diamonds, Watckes, Silver, Platinum. Mail Articles
Tﬂﬂll'f.. Free gift with information, Chicage Gold &
:Emm Metals 6 E. Monroe, Dept, 258, Chicago

IGHEST CASH TMMEOTATELY FOR OLD GOLD, STLVER,
PLATINUM, JEWELRY, GOLD run-l
MONDS, FREE INFORM mnu.

SPECTACLES, nm
INDUSTRIES, 20-A EAST muu. CHICAGD 80802,

WATCH and Clock repairing books, tobls, materials,
Frae# Catalogs. North American, Box 77- n.!'. Fox River
Grove, 1ilinoss 60021,

WANTED—Gold, Silver, Platinum (any form), Pochet
watches, Information free. Wilmot's, 345-D South
Glassell, Orange, CA 92666,

strument for GOLD and SILVER. Most Complete Line on
Matal Detectors and books, Free Information.
DETECTORES, Apartado 7-905. Mexico 7, D.F. Mexico.

LOCATE Gold, Etc. V4 Mile. Unique Guaranbeed Plans,
$10. Current Corp,, Box 108, Miami, Fla, 33148,

GOLD

FIMD GOLD, Oid Mines, Treasures, Pan H|.1||==j
ll.)' Gold ﬂr‘t. Amazing Gulde l'tllll
FREE. Dave Hunt, Roosevelt, Utah BA06E

PRECIOUS STONES & HIHIII.I.I

BET Frea catalog no serious rockhound, gem cutter,
jruwrlry makar, yist or craltaman can without.
ull of u.|r|:|ln.|. exclusive items, low prices from
largest suppllers and authorities In tha field. Fres
new catalog just off the frl‘ll'hjnurl for the asking.
Write; Grieger's, Dept, C-12, 900 South Arrayo Phwy.,
Pasadena, Californla 91105,

“HIGHEST Cash For Goid, Jewelry, wialches, Rings,
Gold Teeth, etc. Any C‘BI‘II!I“M Satisfaction Guaran-
teed, Northwest Precious Metals, Dept. 1012 Tununut
Place, Box 1801, Inuvik, N.W.T,, Canada, xde oT0

WEARING APPAREL

REDWING And Irish Seiter boot: discount prices.
Lnlgr;utinn write: Melson's-Dept, 512, Fairfax, Minn.
5332,

HEARING AIDS

HUGE SAVIMGS, Eliminate dealer mark-ups, Fres
Trial, Batteries Whaolesale, Terms arranged. Lloyds-
PMC. Rockford, 11, 61104,

FREE HEARIMG AID CATALOG—Save
maill  write "'Hl‘.llllﬂl'llli"

lveda. CAL 91343 G HE v

HEARING Alds, Bltllrlql-, Discount Prices, Free Trial.

Wiite: Rhodes, Brookpart, Hlineis 82910,

ip—by
9530PM12 Langdon,

ﬁl.l SALE Jewelry, sound equipment. Free cata-
log. Storekéepers Mé Empire-PMD, 1916 Fifth,
Sacramanto, Calilornia 95814,

HAVE Own Business, World's largest wholesalers,
American, foreign. Bargains. Free detalls. Irllnmillvunli
Buyers, Box 16386-M, Portiand, Oregon §7233

BURGLAR Alarm conirols and products. Fru infar-
mation. Dealers only. Warldwide Security Products,
Box 623, Munising, Mich, 49862,

REPAIR H"”"T: Aids, “Prompt, Reliable Slr'rlll:l'
Monmaouth, Box 1008, Asbury Park, M., 07712

TOBACCO

“PIPE CRAFTIMG", Thorgugh book $5.20 ppd. Cholce
materials for pipes, list free, Pimo PDG, Box 58211,
Chicago, |llingis 60659,

1000 Tebacco seeds, Instructions $10.00, Dixon, RE,
2—Box 229, Blackshear, Ga, 31516,

FOR THE HOME

SCIENCE & CHEMISTRY

500 POLISHED Gamstones $5.00, Tumblecraft, 5401
James Narth, Minneapolis, Minn, 55430,

CUT Stonas, jewelry mountings, bell buckles for
silver dollars ar stones, rockhound iuﬂplili Whalesale
fulruulzﬂ!ui“' Eloxite Corp,, BIOPM 10th 5t., Wheatland,

GEMSTONE COLLECTION—15 Polished gems, in-
cludes amethyst, jade, luta & cthers, Frea 16 page
study guide, only $2.00 postpaid. Earth Science, Box
21218, Ft. Collins, Colorado 22.

CARTOONING,COMMERCIAL ARTS,
SHOWCARD & SIGN PAINTING
CARTOOM Far Money!! Fru Bookl! Success, Box
8854, Dearborn, Mich, 48121,

SIGM Painting-—Easy method, Fres Hlllu'l.ll, Raut-
mann Company, Centértown, Missouri

LEARN Sign girnll? at hame, Frn Tlllht test, Ben
Kerns, Box 812-P reenville, 5.C, 29601,

MODERN Cartpaning taught by m-il Write for free
brochure,  Cartoongrama—Box  263.X,  Branford,
Gonn, 064056,

52 Cartoon lesson cowrse, Cartoon tips, Both $5.00,
Hartman, Box 30367, Lincoln, Nebraska ﬁﬂu-a

HOW To Make Money In Commercial Art. Information
Free. Box 1204A, Youngstown, Ohlo 44501.

LEARN Cartooning st home, Write: Cartooning, Box
70690, Colorado Springs, Co, BO933,

FUELMISER Reclaims Heat from Furmace Stack, Easy
Installation. Thermostatically controlled, $139 up.
Hiestand Distributors, Marietta, Pa. 17547,

WIND-ELECTRIC Systems, Advanced. Rellable, Ex-
tremely Economical, Witima Corporation, Coppitt R,
Key West, FL 33040,

DISCOUNTED! Laboratory Chemicals, Glass Appars
atus, ﬂltllsr 50¢. Deluxe 3Scientific, 507 Huron,
Manltowoc, Wisconsin 54220,

ADVERTISING AGENCIES,
ADV. SERVICES, MAILING LISTS

FANTASTIC Chemical Catalog, suu:u-ulrni;;I Extm
ﬂﬁnﬁ Kenrus, Box 205, Staten |sland, New York

IMSULATE All windows completely with clear inflata-
ble WINDBAGS. Box 222, Millerswille, MD. 21108,

COMPLETE Chem|st cut:ln! 50¢. Laboratory Sales,
Box 161-A, Brl,[htun ass. 041

OF INTEREST TO ALL

FORMULAS, PLAHI. ETC.

WANT The Absclute Truth ﬂumurmn, Ha's? Eoc:
1023, Truth Or Conseouences. NM A

Nﬂ‘ﬂ-l'l'l-il-l 3¢ per quart. Simple formula $1.00
Beome ®447 &

MAILING List, Most all kimds, $11.00 Per M, 500
Circulars mailed $7.50. Dixmailérs, King, NG 27021,

ADVERTISING Ratebook leading newspapers, g;
times—3%1.00. For mallorder business, salesmem, etc.
Ew Advertising Agency, 28-EM lackson, Chicago

[Continued on next page)
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ADVERTISING AGENCIES,

ADV. SERVICES, HIILIHE LISTS
(Continued from preceding page)

MAILORDER II'H'II‘I'IIEHH CLASSIFIED ADVERTIS-
ING CAM BE MOST PROFITABLE AMD REWARDING.
PROBLEM IS TO KNOW WHAT TO DO, WHAT MOT TO DO,
COLUMBIA CAN I'IH.F ¥OU WITH YOUR MAILORDER
PROGRAM. OVER 20 YEARS CLASSIFIED ADVERTISING
EXPERIENCE, KNOWLEDGE OF BEST PULLING PUBLI-
ERT COPY SERVICE I5 ALL YOURS AT NO

CATIONS
INCREASE OVER PUBLISHER'S STANDARD RATES.
CHANCES ARE YOU WILL MOMEY, WRITE TODAY

u N
FOR FREE DETAILS PLUS YOUR FREE COPY
“MAILORDER ADVERTISER'S RATE GUIDE". 1
ADVERTISING AGEWCY, BOX 1285811, RICHMON
INDIANA 47374,

“ADVERTISE Free an TV, radio, or publications, De-
tails from; Ihuﬁlil Advertising, I"Mlz. 5088 Richmaond,
Buffala, NY 14

RUBBER STAMPS

Rubber Stamps—Three lines 51,50, Fast
-M5, Box 1251, Ogden, Uteh 84402,

TOP Qualit
Service! IPSI

MIAMI, 25¢. Letters remailed from 140 foreign, 400
U.8. cities. E for details. Marle, Box 3J43668F,
Miami, Florida 33134,

LAS VEGAS-CONFIDEMTIAL. Itlmllll and  Much
More! Free Details, Alpha, Box 19547, Las Vegas,
Nevada 83119,

ANONYMOUS, Confidential, Private Remails: 50¢.
Potemco, Box 339, Interlaken, NY 14847,

MANHATTAN: Mailing address, Confidential! Reason.
able monthly rates. Mail handled as requesied. Send
Sase. Call Director, 1540 Broadway, N.Y.C, 10036,

T WAL Recelved-Forwarded 30¢. Ramsey,
Ramona Ave., Salt Lake City, l..lt.lh B410S,

IRFA  Members-Singles Monthly  rates:
KESSELRING, 1626PM Wallon, Gﬂcnnsldu Califarnia
892054, rI.IHh. Box 1536PM, Hilo, Hawail 96720, ROWE,
Box S64EPM, Providence, Riode island 02903,

1877-78 REMAILING DIRECTORY, $3.00. International

1356

Remail-Forwarding  Association, 0, Box 1744M,
Miami, Florida 33134,
FAST Remail Forwarding Service, Pomy Express,

1391 Archer, Live Dak, Cal, 95853,

OFFICE SUPPLIES

ll:llﬂlggﬂpllﬂﬂnlur;lﬂ -ﬂ“llltlllilﬂ .HIJilﬂ!tl-'l"
Comp Age RECo awWE Ur inguiries,
n:drr:. :d’urli:frl ete. ﬂllj‘wﬂ 00, i. E.
KAPPE |‘u 224 WEST
STTH S:I'IIET NEW Tﬂﬂﬂ R.Y.

TYPEWRITERS, DUFI.I\GAT#RI.
OFFICE EQUIPMENT

FLORIDA Mall Service, Receiving—Forwarding. Allen,
6326 Autlan Drive, Jacksonville, FLA, 32210

ORLAMDO—Forwarding-Receiving. Fast, confidential.
Single remails 25¢. Bulk rates. Gilbert, Box 2807,
Orlando, Fla, 32802,

SPECIAL SERVICES

INFORMATION On an nln Ferguscn Research ﬂﬁ-
clalists, 60-15 Woodsl codside, Mew York 11377,

TYPEWRITERS—New SCM elecirics & non-electrics
near wholesale. 5 year guarsaiee your local SCM
branch-list enclosed. Color catabog $1.00 refumdable.
ROECO, 4140 Washington Strest, Roslindale, MA 02131

PRINTING PRESSES,
RUBBER STAMP OUTFITS

SIMPLE-X RUBBER STAMP PRESSES, Hydraulic op-
erated electrically heated. Sizes 5"aB", 8¥x12%, 10"
215%, Starting outfits. Order for presses, supplies
mlpped day received. Send $2.00 Ior Catalog and
Brochure. Custom  Manufacturers, 211-FM,
Springfieid, Mo, 65806

PRINTING Hl-l:lllllﬂ Oftset, Mimeograph, Type-
writers, Composing, Machines, hutraph, King, Morth
Carolina 27021

DOW JONES III!I.II'I'III.II.S. 30 Daily Sxl12 Siock.
charts, 6-12 Months Background, 515.00. Ruf. 22
Garfield Place, Poughkeepsie, NY 12601,

PFROFITS FROM CLASSIFIED ADVERTISING! Booklet
shows you how to start your own business with Classi-
fied Advertising. Only $1.00 (Refundable with first
order.) H, E. KAPPEL, POPULAR MECHAMNICS, DEPT. P,
224 WEST 5TTH STREET, NEW YOREK, M.Y. 10018,

WANTED MISCELLANEOUS

MERCURY Gold, Siiver, Platinum: Ores assayed,
wholesale Terminal, Norwood, Mass, (2082.

FOR SALE
MISCELLANEOUS
BAR Caddy: wm-nn-m

Retain ¥ Ro llt:r Must
Sell. West, !Dn Pope St 5.E., Washington D.C. 20020,

WINEMAKING & ﬂ‘l‘l-ltll RECIPES
WINEMAKERS, Frea Catal Equipment, Supplies,
Continental, Box GBO1GPM ?Emn:pgm. Ind, *!

WINEMAKERS —F ree Catalog. Fast Service. Large Se-
lection! Kraus, Box 4510, Nevada, Missourl 647

'WINEMAKERS. Free illustrated catalog of mm
u%‘lrmlrlt Semples, Box 12276R. Minmsapolis, Minn.

WIHEMAKERS Free Informative Catalog, Yeast Equip-
menl, Ingradients, DAMENBERGER'S, Box 276-M, New
Berin, 11, 62670,

BEERMAMER'S Supply Catalog—Free, Bacchanalia,
273 Riverside Ave., Westpori, Conn, DG88D,

SWEDISH BLOGE (Punch) Traditional Christmas Drink,
Send Il W Paulsen's, 707 Greenwood, Mt, Prospect,

IL.
MISCELLANEOUS
ZODIAC, Meteor Showers, Planets! Perpetual Star

& %ulf.i!l inpoints nlghtl;r viewin uaranteed!
NE ISCOVERY mltlls you @n luthur Ideal !Iilt!
Send $2.00. Dept. M2, Rondo Prnducl a7,
Frasno, Ca. B3708.

IDENTIFICATION CARDS, Send for information, 929
University Ave., Barkeley, CA. 84710.

100-CARD ADULT BIBLE GAME . . ! 31.00. Script-
games, 5837 Stewert, Sylvania, Ohio 43560,

woon Haltars—ﬂast rts for 50 gal, drums, Shaw
Mfg.. Inc., P.O. Box 172, Akron, N.¥. 14001,

BETTER HEALTH
FREE Magazine featuring 450 books—natural health,

ardening, occult, other interesting subjects. Proveker
r:ss Lakeshore Rd., St. Catharines 502, Ontario L2R

LOANS BY MAIL

PRINT YOUR OWM—PFrinting Presses, type, supplies
direct from factory, Send 25¢ for catalog and samples
to: Helsey Co., DM, Meriden, Conn. DBAS0.

BORROW by Mail! ngu to $3,000.00. Convenient
terms. State Licensed, Postal Finance, Dept, 17-10,
6018 Maple Ave., Omaha, Nebraska 68104,

PRINTING Presses, type, Supplias Lists, 20%.
;ﬂﬁ:ugh Service, Mechanicsburg, Pennsylvania

TYPE FON Hand Printing Presses, Sup?_ﬁes. 120
F:ge:. $1.00 deductible first order, Acme Type, 732
nﬂl Enlcagu GOG0S.

{shlnmerlt Hubber ’“"“E.’“Er”“ “Whole-
sala rlcf ist. §$1.00 deductible. S amp Supply,
732 Federal, Bhlﬂg o G0605.
FREE mtuln Trp Rubber Stamp Presses, Supplies.
g"f:ﬂ; Type MIg., 237 . Evergreen, Bensenville, i1,

III.IIIII Stamp Supplies; Starting Qutfits, Calalog
I{Hgs:{g?untlhiu Martine, 1432 Major, Jefferson City,
o

MEED A Business Loan? Lord Albert, 1812 Albany,
Springfield, I1linois 62702,

PERSONAL

KNOW Your 0.0, Test Yoursel. $2.00. Pineview, 93F
Pinedge, East Moriches, NY 11540,

PSORIASIS SUFFERERS: DISCOURAGED: Write far
Free impnrtanl infarmaticn that is Mlmnz thousands,
Pixacol, Box 29277PM, Parma, Ohio 44129

ESCAPE From debis and bill collectors! Have AAA-1
credit everywhere, Frie réport réveals secret plan!
Credit 4A12, 333 North Michigan, Chicago 60601,

INVESTIGATORS, Latest electronic aids. Write
Clifton, Box 220-P, Miami, Florida 33168,

RUBBER stam? outlfits, HIDFHIS- Free Glu'ﬂ#. Fast
iﬁnér:ﬁﬁim‘upﬂ s Supply, Brownsville Rd., Mt. Vernon,
1. ]

PRINTING AND SUPPLIES

RECORD Telephone Conversation automatically.
Leave Recorder Unattended. Robert’s, Box 49-PM1Z,
Parkridge, |linois 600GB,

BIBLE Questions answeéred. Stamped envelope.
Bylon, 17167 Bentler, Detroit, Michigan 48219,

1000 EMBOSSED Business Cards 3$6.85 Postpaid.
Agents Wanted. Eico, 181-A, Sylvania, Ohlo 435

FREE Literature, Business Cards, Letternaads, I.ID'IH
Rﬁu.g;;r Stamps, Geer's, 111 North Drive, Ottaws, Ohlo
Fi

QUALITY PRINTING—Both lefterpress and offset-
IE;all.tll,elzn;la!lil!,.. Byars, 28 Keney Terrace, Hartford, Ct.

00 YOUR Own Typeseiling with transfer Lettering.
Free catalog sample. Seavue, 10 Sarah, Farmingdale,
New York 11735,

QUALITY PRIMTING!! Price List Available. Selce Prod-
pels, Department 37PM, Danvers, Massachusells
01823,

WHOLESALE. Office Supplies, Equipment, Printing.
Agents Wanted, 1000 Thermographed Business Ca
;E.H‘. Atiantic, Box 1678-PM, Florence, South Caroling

GUMMED LABELS

1000 GUMMED Address Labels $1.00, Walt's, Box
S60A, South Bend, Indlana §

1 GUMMED ADDRESS LABELS %$1.00, FREE
LITERATURE, Acrme, 1238 Voskamp, Pittshurgh,

Pennsylvania 15212,
REMAILING SERVICE

REMAILERS WANTED. Application $1.00. International
List $1.00. Thomas, Box 471A, Atlanta, Texas 75551,

UNLISTED ADDRESS. Discreet and confidential. Re
mail 50¢ single. Mall Ferwarding Service, BO50 5
Main, Houston, Texas 77025.

MOTOR City Remailing Service Mi
Infermation Write: M.C.R.5., Box A
Michigan 48121.

S aen GAE LR R

chigan LOTTERY
Dearborn,

FIMANCE YOUR DREAMS With Govermment and Foun-
dation Grants. Free Details, Tou-PMI12, 432 PCH,
Hermosa Beach, California 90254,

WOW! Read "“What Men Should Know About Women™
—Plus “Stop Smoking Forewer''—Omly $1.00, Hall's,
USSAH—Box 23X, Washinglon, D.C. 20317,

YOU Can write your own will, Forms and Instruc-
5Iul'|.5, $3.00. Malbon, 13103 Robertcrest, Houston, TX

WARTS. Vergo® Creéam is painless, safe, easy. Buy
Yargo®™ at better pharmacies.

MEASURE YOUR INTELLIGEMCE. Self-scoring test re-
veals 1.2, Send $2.00, $5.00 for 3. Mercator 1A12,
5030 Harrison, Rockford, Illinois 61108,

COMPLETE WILL KIT! $1.98. Willow Winds, PM-12,
606 Willow Court, Waukegan, |llinois 80085.

BOOKS On antigues :nd their prlc“. Free mr:ullr."!
P. Warman Publishers, Uniontown, Penna. 15401

ORMAMENTAL Iron designs. Book of 1600 beautitul,
practical designs for rallings, columns, etc, Free
litersture. Cumningham, 3881 Scuth 3200 ‘West, Box
20005, Sait Lake Clty, Utah 84120,

HEARIMG Aid batteries wholesale, Free llst. Habs,
Box 51, York, Penna. 17405.

IDENTIFICATION CARDS. Samples 25¢. Documents,
Box Z6062T, Los Angeles, Calif. 3

IDENTIFICATION CARDS. Send stamped seif-ad-
dressed envelope for samples. WIPCOM, 727 Morth
Main, Laz Vegas, Nevada 89101.

DON'T SEND ORDIMARY CARDS! Any Christmas, Birth-
day and Get-Well Cards are l.'.lnTmal and Humorous.
Send $2.00 for 5. Juthor Enterprise, Box 1547, Carol
City, Florida 33055.

FIBER CLASS HOMES, Mass-produced, Low cost
maintenance, heating. Several sizes, modeis. Free
information. Mercator SA12, 5030 Harrison, Rockford,
Ilinais 61108

CIRCULARS Mailed by Professional Mailers. High
GQuality Lists. Details, 25¢. Robert Wroten, PO Box
12564, Portland, Oregon 97212,

“YFABRIC COVERED INVITATIOMS." Unigue! Afttrac-
tive! Unusual! Ecomomical! $8.98 dozen . . . 75{ each,
Guaranteed!! Immediate Delivery! D, Johnson Cards
PM1, 856 Wood Street, Oakland, Ca. 84607,

BURGLAR ALARMS &
HOME PROTECTION

DIALING Unit calls police, $29.95. Free literature.
545 Systems, 5619-D 5t. John, Kansas City, Mo. 64123,
(31614834612,

FIRE-BURGLAR ALARM 24 hour protection Permapent/
Portable Causes intruders to flee! Walches while you
sleep, Protect loved ones! $12 95 Guaranteed, Gilbert
Entarprmus. Box 323, Boston 02119,

T BURELAR ALARMS, Choosing the right Egquipment

£3.00. Burglar Alarms can be defeated $5.95. Alarm
Equipment Catalog $53.00. Refumded with 15t Order.

Ellis Imdustries, 3708 Diversey Ave., Chicago, I,
BOGAT,
FREE 48 Pa Burglar and Fire Alarm catal

Supplies and information. Protecto Alarm Sales, P.O.
Box 7738, Michigan City, Ind, 46360,

DON'T Die without a willl Kit includes four imms.
instructions and extras. Order Today! Only Ea
residents add tax. Rite Now t-umpan:r. a1l Il'fl:llmli.
Swite 701, San Francisco, Ca. 94104

FREEDOM From debt without Imrruh'm]. Details:
Holioway, Box 7445PM, Tulsa, Oklahoma 74105,

WIM 10005 entering contests and sweepstakes, Send
$1.00 4 stamp for details. Melon Merchandising, P.O,
Box 216G, Brooklyn, New York 11234

HEMORRHOIDS Cured Permanently. Freg Information,
Young, Box 9542PM, Seatile, Wa 98109,

SOCIAL SECURITY PLATES

LIFETIME Gold Metal Social Security Plate, Engraved
Name, Number—%1.00. Bonoma, 408 Washington Ave.,
Belimore, N.¥. 11710. £

GOLD Metal Social Security Plate S1.75 with
Black Case And Identification Card. Semd Mame and
Number to: George Anthany, PM12, 626 Clinton Street,

DOUBLE PROTECT YOUR FAMILY!!! Avoid Intrusion,
Fire with 24 hour siren sigrals!!! Permanent, Port-
able!!! Fits any door, Batteries included!!! REPLACE-
MENT GUARANTEED!!! $12.95. Saimt Enterprizes, 1227
Marais, New Orleans 70116.

BURGLAR-FIRE ALARMS. Complete syslems designed
for easy and reliable operation featuring our proprie-
tary intruder sensors with master comtrol and loud
8 ball, $46.95 to $69.95, Alm easy to order custom
systems available. Catalog ?2 refundable with order)
Eﬂ;?awnlcn Corp., Box 72ML, West Long Bramch,

FIIE—II.IiH.M—Marm wards off inlruders and
rotects against fire. USA only. Send $12.95. Mercator
gl.lz Eﬂalﬁiarrlsun ho-t:Hnn‘lIIHInuis 61108,

BURGLAR alarms, Supplies, Wholseale Catalog. EPS,
1419 Morgan Wood, Lakeland, Florida 33801.

BURGLAR PRODF CHAIN LOCK For Doors, Fres Liter-
g'?au{:{ Tru-Fanx Ca., P.0. Box 953, Hot Springs,
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ff BlackVelvet feels
| like a million bucks. h

IMPDHTED

| g

- The Premium Canadian. Black Velvet® Blended Canadian Whisky.
80 Proof. Imported by ©1976 Heublein, Ine., Hartford, Conn.




©1974 A, J. Reynolds Tebacco Co.

1 Cit wasn't foerston
15 Wi uldn’t smoke.

2 4

f’f} Taste isn't everything. It’s the only thing.
5 I smoke for pleasure. That’s spelled T-A-S-T-E
That mea,n;ls Winston. Winstonwon't give you.d new unage:

All Winston will ever give me is taste. 4
A-tasteﬁ:hats very real. Ifacigarétte i real - f
) itient anythinggWinston is for‘s&, g
| N ¥ i 3

Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous 1o Your Health.



