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Wherever you go, it's reaching new
heights, What's behind its super success?
Super lightness, superb taste. If that's
what you're looking for, make

the ascent to Lord Calvert Canadian.

Follow the




Youcan'tbuy
abetter plug.

The plug is Champion. The one that's used by more of the
world’s car manufacturers than any other plug. The plug
that’s designed to fit virtually every gasoline engine made.
And it's the brand of plug that sparks more cars to major
race wins than any other.

If you're still not convinced that Champion is the plug
you should be using, here's one more fact: It's the
world's No. 1 seller.

And the whole world can’t be wrong. With that kind

of recommendation you know you're dealing with a
winner.

One more thing. We'd like to send you our new
Champion Tune-Up Guide.* It includes
helpful information on maintaining your
car, plus a maintenance log, a gas
mileage calculator, and our ‘
spark plug recommendations. \
Just send $1.00, plus your
name and address to
“Tune-Up,"” Box 910, Dept. M,
Toledo, Ohio 43661.

So no matter what you drive, change
your plugs once a year. And when you
do make sure to use Champion spark
plugs.

You can’t buy a better plug.

*Not available in Canada.

You can’t buy
abetter plug.

Champion Spark Plug Company = Toledo, OH 436681
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At such great depths a camara
would be virtually usaless, but
PM's llustration shows exactly

how the latest apparatus is being
tested for full-scale ocean-mining
operations. After decades of
development, seabad resources ara
primed and ready (seo page 87).
Painting by Ed Valigursky.
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It's Americas number one compact
camera.

In fact, before the OM-1, there was no
suchthing as a compact camera. Yet even
today, years after it was introduced, the
OM-1 is still a marvel of technology that
other SLR's haven't been able to copy.

The OM-1is smaller and lighter than
other, conventional SLR's. But the viewfinder
is 30% bigger. 70% brighter. So focusing
is easier. Faster. Sharper.

When you buy an OM-1, you're not just
buying a camera. You're buying a system.

There are over 280
components from which
to choose. Which makes
the OM System the
world's largest compact
camera system.

No wonder the OM-1

is Number 1. ﬁ

America’s number one compact camera
brings you America's best camera buy.

When you buy an OM-1 and prime lens
(50mm f1.8; 50mm f1.4 or 55mm {1.2)
between Oct. 1, 1978 and Jan. 31, 1979,
you're eligible for $100 worth of rebate
certificates toward the purchase of
selected Olympus Zuiko lenses and OM
System components.

Just send us your sales slip and owner
registration card. Then we'll send you the
OM-1 Hundred Dollar Give-Away rebate
certificates, redeemable until April 30, 1979.
So you'll have time to plan
your systemn carefully.

See your camera
dealer for details or write;
Olympus Camera
Corporation, Woodbury,
New York 11797. Don't let
this Give-Away slip away.



airtight, watertight seals between
window glass and wood or metal
sash. Shuts out drafts, dust, mois-
ture. Seals in conditioned air in
summer. Qutlasts ordinary putty
by years.

of DAP Inc

DAP Inc., General Offices
Dayton, Ohio 45407
Subsidiary of Plough, Ing

heat off your heating bills!

DAP ‘33 Glazing Compound makes Butyl-Flex™ Caulk handles those

taugh exterior sealing jobs with
ease. Ideal for caulking around
windows and doors, siding joints
and chimney flashings. Reduces
heat loss. Lasts 5 times longer than
ordinary caulks.

DAP is a regisiered trademark Depgnd on fix-up products
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THE ATLAS 6" LATHE does it all —
turning, boring, threading, milling with

6" swing over bed, 6" swing over saddle
wings. 1914 " between centers. Timken

1744" wide, 34" long. Mounting
dimensions 434" wide, 271" long.

1 Mail To: ATLAS PRESS COMPANY, DEPT. W

| 2019 N. Pitcher, Kalamazoo, M1 43007

| Please send me the Atlas (Model 10100) 67
Screw-cutting Lathe. Enclosed is my check or

| ‘money order for $325 (including shipping and

| handiing) or charge my order to:

| O BankAmericard ] Master Charge

ATLEAS

6” SCREW-CUTTING LATHE
... FOR THE WORKSHOP

Mow available for immediate delivery

WAS $495 NOW ONLY s {plus $30 handling
and shipping)

Includes reversible power longitudinal
feed. Graduated compound rest. Tool post,
metal, wood and plastic. 8 spindle speeds, ring and rocker. Change gears. Threading
dial, V-bait, Motor pulleys, %" bore. Two
60° lathe centers. Wide range of

tapered roller bearings. Lathe is 11" high, accessories available.

Prices subject bo change
withaut notice

Aect, #
Hama
Address

City/State/Zip
[ Send FREE Atlas Power & Hand Tool Catalog

Michigan residents add 4% sales tax,
Available continantal U.5.A. enly.

Exp. Date________

e o e e e ————————— — ——— — T T — —————— —
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Here’s why it makes more sense

to buy a Wheel Horse riding
than next spring.

Just when you've finished mowing the lawn
for another summer, here comes the opportunity
to buy one of the first lawn and garden tractors avail-
able at an exceptional deal.

Sound crazy? Not on your life!

You probably first thought it was
crazy buying an air conditioner in the dead
of winter. You and a million other people. .

But it turned out to be a smart
move...and a great deal.

Well, your next stroke of
genius will be to buy a Wheel Horse
lawn and garden tractor this fall. That's
right, just after you finished mowing the lawn for the
last time this summer.

The secret is you can use a Wheel Horse now.
Again, tomorrow. And, next week. And, for seasons
to come.

Besides, right now you can get a fantastically
good deal from your nearest Wheel Horse dealer.

And, yes, you'll be more than assured of having
your lawn and garden needs cared for when spring
rolls around.

You see, buying a Wheel Horse is not really an off-
season purchase. Every season is a Wheel Horse season.

So it’s an even better move than buying an air
conditioner in January.

For example, this fall your
Wheel Horse will till your garden.
Sweep or vacuum your lawn
free of debris and leaves.
And, generally, provide
one fun ride for a wagon
full of kids while you
haul your fireplace wood.
Come winter, your
Wheel Horse can help keep your driveway and sidewalk
free of snow with a snow blower or blade attachment.
In the spring, you can use your Wheel Horse
to cultivate the garden. Aerate, roll or fertilize your lawn,
And, of course, as summer develops, you'll continue
to use your Wheel Horse for grass cutting.
The important thing is that your Wheel Horse
will work for you.

MOWET NOW

You'll find out quickly just§@
how reliable Wheel Horse is when
your neighbor s snow thrower
won 't start early some morning.
Or when his discount store
special is still waiting for parts
and his grass is growing up
over the house.

Yes, Wheel Horse has the
right tractor for you. Whether you've got a 100 foot
suburban lot or a 5 acre country estate.

There are plenty of models to choose. From
a snappy little rear-engine rider to a deluxe, heavy
duty 19.9 HP garden tractor. Gas or battery powered.
And because we offer such a wide choice, we probably
have just the unit to fit your pocketbook.

Best of all, your investment in a Wheel Horse
today will command a good trade-in value tomorrow. That s
a fact. Because of its careful engineering. Its solid con-
struction. And because of a dealer organization dedicated

And here’s a special offer:
Between now and Decem- "@

to meet your service needs.
ber 8. yvou 'l receive ‘

a free MeCulloch -
chain saw or 4 great ‘.m
deal on a Polavision 1ﬂmm \°

instant movie system

with the purchase of o new Wheel Horse tractor.
{Rear engine riding mower not included. ) See your
participating Wheel Horse dealer for details.

That'’s a Wheel Horse.
And that’s why. ..
People who know

how to care for their property
depend on

Wheel Horge Products, Ing., 515 'Wes! Ireland Road. South Bend, Indiana 45814



LETTERS
TOTHE EDITOR

Older than we thought

You refer to the Pennsylvania
Turnpike as the oldest superhigh-
way (Our Crumbling Interstotes:
A National Dilemma, page 66, July
'78), which is true, but it was
opened nearly 40 years ago, not 30
as you stated. I took several trips,
both ways, on the original high-
way from Carlisle to New Stanton
in 1941. ELLIS H. NORTH

DEMAREST, N.J,

Reader North iz correct. The
Carlisle-New Stanton stretch of
the pike was opened in October,
1940,

Six cylinders are sufficient
After reading PM's 5000-mile Sa-
fari {PM Owners Report: Pontiace
LeMans, page T0, August 'T8), I'll
have to agree with Bill Hartford.
They really are making them bet-
ter than they used to. I, too, am a
happy owner of a Grand LeMans
Safari.

After owning more than one
LeMans equipped with a 850 V8§, I
was a little hesitant when I or-
dered the Safari with a 231 Vé
and automatic transmission. You
advised future buyers to get a V8.
But living in West Virginia, where
there are a lot of ups and downs, 1
am very satisfied with the perfor-
mance of my V6 after 5600 miles,

FRANK LEONE
PARKERSBURG, W. VA.

No good without testing

The article How to Install and Use
a Standby Generafor (page 18B,
August "T8) was fine, but I think
it omitted one essential point: reg-
ular test running of the unit,

When I worked for the U.8. Air
Force, we had a rule that every
emergency generator was to be
tested under load once a week, if it
had not been used. Where this rule
was followed, there was almost no
trouble; where the rule was not
followed, we could be sure that in a
power failure some of the genera-
tors would not start automatically,
and would prove to be very hard to
start manually.

WARREN M. DOUBLEDAY
ORANGE, MASS,

Another offbeat museum

A PM Tour of America’s Ofbeat
Museums (page 108, June 'T8) was
a real service to the many people

who are unaware of the vast store-
house of historical treasures to be
found in America's lesser-known
musaums.

Visitors to the Air Force Mu-
geum in Dayton, Ohio, might want
to consider visiting Dayton's other
museum, Carillon Park. The park,
which is oriented towards achieve-
ments in transportation, has the
original 1905 Wright Flyer III,
This craft has been deseribed as
the world’s firat practical powered
airplane and ome of the most
precious aeronautical treasures in
the world.

Admission is free, the park is
only a few minutes from I-75 and
is open May through October,

JOSEPH A. USELLIS

EXECUTIVE DIRECTOR

EDUCATIONAL AND MUSICAL ARTS INC.
DAYTON, OHID

Wobbly on our feet

Congratulations ! Instead of having
one long leg, you have now created
one short leg as shown in your
August 'T8 Hints From Readers

Corrected drawing. Marking should be
done beneath the square.

(page 18H) column under “Stop-
ping table wobble.” You would
make the fourth leg shorter than
the others by the thickness of the
square, To make even legs mark
the cut line of the fourth leg just
under the sguare,
LEONARD H, KACPREAK
CHICAGO, ILL,

Reader Kacprzak was one of
many readers who pointed this
out, Thank you, everyone,

More car care congrals

Your articles on car care in the
May issue deserve praise for their
down-to-earth simplicity, It's the

first time I thoroughly understood
the basics of good maintenance
without all the technical complica-
tiona of certain other magazines
and shop manuals,

Thanks to your article, I discov-
ered and replaced the vapor canis-
ter filter element in the emission-
control system of my car, a filter 1
did not know existed until reading
your article, LARRY KAY

HANOVER, PA.

Kit computer is capable

In the February °'77 issue you
discussed several possibilities of
building a home computer that
would be a fascinating hobby toy
and perform many useful fune-
tions (Home Computer Kitg: The
Huottest New Angle In America's
Newest Hobby, page 98). I strong-
ly felt that if a2 magazine editor
could build one, I could, I did, and
my son wrote a program to totally
manage and operate one of our
family-owned auto parts stores,

This July 31 makes one full year
that our first store has used the
gvstem without any major prob-
lems. It was 3o successful we have
gince bought three more systems,
two to run our other two stores
and one to do our office account-
ing.

You probably don't know what a
great impact your fine articles
make on your readers and I
thought you might like to know.
Keep up the good work.

ROGER A. LONG
OVERLAND PARK, KANS.,

Sweet inspiration
Through inspiration from your
marvelous magazine, I have
changed from a person who knew
nothing about making anything to
my present true “handyman” sta-
tus, I've put in plumbing, carpen-
try and electrical wiring. The great
satisfaction derived from complet-
ing the work is as important as the
money saved. MERVYN E. FARRELL
LONDON, ONT,

It's a boat, not a car
In the October '77 issue vou ran a
New Now about the X-114 Airfoil
Boat (page 48). The name of the
boat's manufacturer is VFW-Fok-
ker, mnot VW-Fokker as you
printed,
KENNETH E. PAINTER
WILLITS, CALIF,
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Table Saw comes
partully assemibled

| 10" Blade Pack

(#32407)

| Save ¢

| 20% (™
OnSale T

et 2‘9'— %

Dec. 2, 1978 g
; "‘1'4;?_,,-"1”

*Accassory Kit
(#32773)

| Save
20%
On Sale Oee, M —
New. 18, 1078

8-inch Sanding Wheel

15-pe. Molding Head Set

10-inch Hollow Ground Blade

16-Tooth Carbide-Tipped
Adjustable Dado

Taper Jig

Save 20%* on Craftsman three piece blade
ﬁach. And get 20%* off on Craftsman
andy accessory kit The accessories that let
;-ou make tenon, dado, spling and cove culs
or |||:.umng wood and making decorative
moldings . . . plus sand and taper rip,

®Savings on Beoessonies basad on regular Separdie prices nom
1578 — 79 Power and Hand Tool Catalog.

© Sears, Rosbuck and Co., 1978

Save your
awbucks.

SAVE 90 ON SEARS BEST
CRAFTSMAN 10-inch TABLE SAW.

Makn dada
cials lor
o joimts. *

Désc-sands. * Mulding head Taper g
for mak for
decoralive edges laper

and surfsces . * rippang, *

Now's the time to
save. Get $90 off on
Sears Craftsman
10-inch Table Saw.

The saw that cuts through
wood up to 3% inches thick.
Has a 24 inch rip capacity and

a self-aligning rip fence.
Includes an aluminum miter
gau%with positive stops at 45°
and 90°. A steel leg set with firm
footing. A see-through blade
guard, A cast iron table with our
exclusive Exact-1-Cut, the feature
that lines the cut up ahead of the blade.

A powerful 1 H.P. motor that develops 2
H.P. Plus, two 10" x 27" reinforced table
extensions.

Put your sawbucks to work at savings
you can build on. Visit a Sears store
near you.

& ._ ; ..i"r:'

Rovailable in miesd Sears retall sloms. Dates may vary in Alaska ard Hawail,

=\Wih acceasony kil purchased separataly,

FULL ONE YEAR WARRANTY.

If, within one year from date of purchase
this Craftsman table saw fails due to a
defect in material or workmanship,
contact Sears and Sears will repair it free
of charge.

ON SALEOCT. 29~
NOV.18,1978.

Seatll CRAFTSMAN.

Tools that have earned the right o wear the name.
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M's make-it-yourself version

of a lathe steady rest can well
prove invaluable in many turning
gituations. For instance, it can be
used to eliminate most of the vibra-
tion that occurs when turning long,
glender rods. With the tailstock
removed, it can alse be used to
gteady work while cutting internal
ascrew threads, boring, and while
tooling conical and spherical shapes
on rod ends,

When using the steady rest, work
ean be mounted in a chuck or, for
greater accuracy, on the headatock
center, attached with a lathe dog
and heavy belt laces to the face-
plate. See last photo in sequence on
p. 10,

The contact points consist of
three roller bearings that all but do
away with friction. We used
MeGill's Y4-in.-diameter cam follow-
ers, although Torrington, Smith or
other reliable make of bearings can
be substituted. They listed for $5.39
each at a bearing distributor. Cold-
rolled steel, which is available at
many local steel-supply houses as
well as through mail-order houses,

(Plagse (urn o page 10}
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Roller bearing steady rest supports workpiece as turning tool culs end-cone shape.

This steadyrest is designed
to facilitate identical setups
on repeat lathe jobs.

by Dick Sipin

Pholes by tha aulhior

1/4 20 HEXHEAD SCREWS

NO. 11 BIT, 1" LONG, INSTALL FROM McGILLROLLER
DRILL THROUGH, | FAR SIDE {8 PLACES! DA BEARING
B3 5/16" CENTERBORE, L FOLLOWER, i,
_-l 2 16" DEER 1/4-30 NUT ;
F L
Ty TOP VIEW !
§ soo =1 SHOWING ARM }
=¥ —NO.7HIT DETAILS

'-i i i'":”':"- 1{4-20 TAP
gx el ¥
9

|EAE N

ARM END
B/A" KEY STOCK {3 REQD.}

PLANS FOR LATHE
STEADY REST

NO. 10-32
SOCKET-HEAD
CAPSCREWS
(@ PLACES)

DRILL THROUGH;

1/4-20 2 X'
THREAD

- -~ i MNO. 10-32 NUT
10l /@ @ peran, 2
SOCKET.
HEAD 5
; Li SCREW v/ X

NO. 10:32 BOCKET.
HEAD SCREW (3 REQD.)

s d
10387 r
3.00

BRil
i

LSE OF SOCKET-HEAD
SCREW ALLOWS CHUCKING
IM 12" JACOB CHUCK TO

TURN END AS SHOWN

B/168 x 1.304" - | i
FLATHEAD Y o
SCREW e

ts. SEARS ROEBUCK OR
ATLAS 8" LATHE BED

[
V-NOTCH BASE l

TO FIT YOUR
LATHE IF IT
HAS VWAYS

SECTIONAL VIEW OF STEADY REST

(LOOKING TOWARD HEADSTOCK)




The Models 38C and 38T.
Two unbelievably authentic
CO2 powered revolvers.

At first sight, the Models 38C and 38T airguns look
amazingly like real pistols. Wood finish grips. Blued
solid steel

Pick one up! The right weight. Precisely balanced.
They perform as beautifully as they look. Both are
double action 6-shot .17 7-caliber pellet revolvers.
A Crosman CO: Super Powerlet® gives each of them Quick easy loading.
an averaae of 54 powerful shots. And rifled solid steel

barrels assure accuracy. See one, feel one at your Adijustable rear sight.
Crosman dealer. The 38C 2

or 38T, Beautiful at first. ' : Reliable CO; power.
Quality that lasts,

¥

=1 28 e

PO U A CROSMAN.
YOU WON'T DELIEVE

654Z-W5F-RQ37




SHOP-MADE STEADY-REST FOR SPECIAL JOBS (continued from page 8)

RECL S

|

Phote shows complete lathe steady rest
with upper roller assembly removed.

To bring roller to contact work, first gap
rollers and workplece with feeler gauge.

Then remove gauge and make slightly
more than a quarter lurn on socket screw.

When all rollers are in contact with work-
plece, turning may proceed to completion.

Note exira tapped hole in vertical arm
for additional clamp screw H required.

Repeat procedure al other two rollers and
lock the clamp screw and hex locknut.
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The world is shrinking! During the past few
years we've seen startling advances in
miniaturization. Products such as calculat-
ors, watches, cameras, even automobiles

The Mau-Tron Workshop Everytheng you need n & fitted
carrying case the sice of o small atache

are geftting smaller and better. And now this
new technology has finally been applied in
the design of an antire new family of power
tools.

POWER TOOLS FOR THE YEAR 2000
Developed in West Germany and available in
the United States from Beacon Scientific
under the name Mini-Tron, these tools are
less than ' the size and weight of
comparable units made with conventional
technology. Mini-Trons have been made
possible through the development of a new
power module, which offers startling
advances in miniaturization. These motors
apply the latest advances in solid-state
techniques and are completely encapsulated
and self-lubricating. Imagine a % inch drll
weighing only 10 oz. and roughly equivalent
in size to the paim of your hand. And that's
just for starters.. the 8 oz. sabre saw is small
enough to fit neatly in your shirt pocket. In
addition, there is a circular saw and vibrating
sander, all incorporating the same advanced
miniaturized technology.

A UNIQUE EXPERIENCE

For anyone who has worked with
conventional power tools, Mini-Tron
represents a unigue experence. Aside from
their light weight, the first thing one notices is
the almost complete lack of vibration.
Women and even children are able 1o handie
Mini-Tron tools with ease and in complete
safety.

FREEDOM OF OPERATION
Mini-Trons are the answer to many of those
impossible jobs, whre big heavy, bulky tools
are simply too difficult o use. And, since
they can operate in both AC and DC (battery)
modes, Mini-Trons are ideal for working on
your boat, motor-home, out in the field._.any
place whera an AC line cord can't reach or
just plain gets in the way. Because Mini-

Pocket
Power tool
Breakthrough

The amazing Mini-Tron Tool System
...miniaturized, featherweight power tools
Ya the size and weight of conventional equipment.

Trons are substantially smaller in size and
lighter in weight than conventional tools, they
are ideal for transporting. Just think, it's
possible to carry and store an entire set of
Mini-Trons in the space previously required
for one or two ordinary size lools!

THE MINI-TRON DRILL

WEIGHS ONLY 10 OZ. —OMNLY 5% LONG

A " drill designed to accept all standard bits
from 1/64" to %", Transistorized, super
quiet, vibration-free motor runs at 7,000
r.p.m. This motor has up o 4 times the life
span of conventional drills. Trigger control
plus lock position. Shock-proof. AC/DC*
THE MINI-TRON SABRE/JIGSAW—

WEIGHS ONLY 8 OZ. —ONLY 4" LONG
Uses special six-edge salety blade with
safety points. Includes "C" clamp for bench
operation. Transistorized, super quiet,
vibration-free motor operates at 4 500 r.p.m.
Cuts the most intricate patterns without
splintering, even in paneling, Use with wood,
plastic, and soft and medium-soft metals.
Shock-proot. AC/DC*

THE MINI-TRON CIRCULAR SAW—
WEIGHS ONLY 11 OZ —0NLY 68" LONG
Powered by a 4,500 r.p.m, transistorized
motor. Blade ratracts inside housing unhl
ready for use. Revolutionary patented swing-
ing pendulum blade motion, not rotating as in
conventional saws. Motor automatically tums
off when not held in hand. Shock-proof
AC/DC*

THE MINI-TRON VIBRATING SANDER—
WEIGHS ONLY 8 OZ —0ONLY 4" LONG
Rugged transistorized motor operates al
4 500 r.p.m, Uses self-adhesive paper in all
grades from very coarse to very fine,
Sanding surface is 3% " x 2%". Will sand any
type of wood. Shock-prool. AC/DC*

THE MINI-TRON AC ADAPTER

Required for use with all Mini-Tron Tools
when using 110-120V. Uses standard 3-
prong plug.

THE MINI-TRON BATTERY CASE

Accepts 2 standard 6 volt dry-cell lantern
batteries (batteries mot included.} Set of
batteries provide approximately 25 hours of

operational use. Simply plug in and start
working anywhere!

BUY IN CONFIDENCE
Your purchase is only as good as the people
who stand behind it. We're Beacon
Scientific, an operating unit of Beacon Photo
Service, Inc., a public company in business
for over 20 years. We pride ourselves on the
quality and integrity of the products we bring
to market, Qur Mini-Tron tools not only
represent 8 major advance in technology, but
also create new standards for durability and
quality of manufacture, They are designed to
take years of punishing use under conditions
that are unthinkable for conventional tools.
Frankly, it is unlikely that service should be
required, I anything should go wrong,
however, a special by-mail service facility
has been established, designed to have il
repairad and back to you in a matter of days.

DON'T TAKE OUR WORD—

SEE FOR YOURSELF!
As a measure of our confidence in the Mini-
Tron Tool System, we invite you to try them
vourgelf for 15 days at our risk, Use them at
home, or travel wilh them in your boat, truck
or motor home. If for any reason you are not
satisfied, return them for a prompt refund of
purchase price,

OWN THE ENTIRE MINI-TRON SYSTEM
Mini-Tron tools may be ordered individually
or as a complete workshop with the entire set
shipped in its own fitted carrying case. Each
sel consists of: %" Drill, Sabre/Jigsaw, Cir-
cular Saw, Vibrating Sander, AC Adapter,
carrying case plus baftery case. The
complete Mini-Tron Tool Set is priced at
$149.95, You save $15.00 aver the pur-
chase price of individual tools.

Mini-Tron tools represent a major advance
in technology. See for yourself. Order at no
obligation today.

“WOTE: Both the AC Adapier and Battery Cane are suppbed
with the purchase of a complebe Mini-Tron Whork.
shop. However, ey afe not mckaded n the cosl

of intdnciunl toois anc mus! be purchasscd §n ST -
abe ibemE

CREDIT CARD ORDERS
24 Hour Todl Free Service 800-621-8318
In IMinois—B800-87 2-8308

4 BEACON SCIENTIFIC

W/~ Depl 875 482 Sunrise Hghway * Rockvile Centre, .Y 11570

Please sand the Mire Tron Tooks ksted below

L Dril 539 99
L Sabwre Jigsaw £30 99
[ Carcular Saw $38 99
[ Witratng Sander 520 00
[ &G Adapier $0.90
[ Batery Case $a 99

L. Better yat, | want fo save $15 00, Send me the complele
Mind-Trom Tool 581 in its own hitted camyng case plus the
batlery case at 51453 95 pius 53 00 postage and hand-

|
= Add 31 00 per unit lor postage and handing
| ng MY Fesioents. Add Sales Tax

USE YDUR CREDIT CARD |

CI Amencan Express L Carle Banche

[l BankAmencard (Visa} [ Masier Charge I
(nderbark®)

Aeoount # Exp. Date |

Signatura

PRINT HAME |

ADDRESS |

CITY

STATE il |

& Bmers Seaaie: BERILANYY § farfind o Busbiie Pl Saevan. 187



Stihl 015AV. The best ot less than you'd
2% Depandable, professional and
rerted fo hedge trimmer or

STIHL

The world's largest selling choin sow

For sales and service see the Yellow Pogeas

'...---Illiﬁilillllllili ---------- i sssEai ST mE Iiiill'l..'l"-'

: 24 inch Band SAW CUTS TO CENTER OF 48 inches

e
-./Z l.lthi 10x 38 II'\ |
Aalier guides _.' p

et ITEEEENEASEFENEENEEEEERERENEN

! ~ A FULL LINE OF RUGGED
lllilnltlulnlll-------..".........------il---lll; ALL ETEI. TMLS:

bbbt LD LR L L L P T T T Y P R S T

DU-ER TOOLS — RUGGED ALL STEEL — i 24 inch Band Saw ...... 199.95 }

BALL BEARING — EXTRA VERSATILITY + 12 inch Band Saw ......149.85:

sDu-er's 24 inch Band Saw gives the handyman the + 10 x 36" Rugged Lathe .
* versatility of an industrial tool at a price he can atford, the « Ball Bearing .......... 89.95 *
# quality that is demanded by indusiry. The Band Saw, one of » 3 inch Belt Sander '
s & the best cutting principals for wood, metal or plastic, has  *  Ball Baaring .......... 2495 -
2 baen limited In use becausa of the depth of throal. The * 4 inch Belt Sander H
+ B-24's Big throat and new drive feature gives longer blade * BallBearing .......... 39.95
& life, cuts metal, wood or plastic. * 8 inch Tilling Arbor .
» Du-er tools are fabricated of Heavy Gauge Steel, 30years  * Saw ................. 99.95,
! gxperience developed new engineering ‘eatures with = 10 inch Disc Sander H
l accuracy, and ball bearings for added quality. Extrafeatures 1 Table Model .......... 69.95 !
| created by manutacturing know how makes Du-er to0is [ 1§ inch Strip Sander...... 69,95«
3 l'-l'ﬂl!a.hh at axceptionally low pnces, yel no quality is » Deluxe Stand for all -
§ sacriiced. T R 39.95 ¢
& Youcan order direct from Factory where there is no Dealer 2 Utility Stand , 24.95 .
’-- m‘ﬂ --'IF'";-IEIGLT!I-T ------- i-.III.'II-.I:I----I-....---.-.-.....--.' 1‘
RNt 0N 0 Eron W ia0Re) E0d, Moo NI

SHOP-MADE STEADY REST
{Continued from page 8)

was used to construct the steady
rest.

Machine notes

Milling the parts for the steady
rest was done on an Atlas B-in, lathe
with a compound milling vise. Be-
cause of the large amount of milling
involved, tighten all your gibs to
prevent chattering of the end mill
cutters,

When locating holes, make light
layout lines, Then, using the com-
pound and wvertical vise feeds, cen-
ter-drill all holes before drilling and
tapping. Always approach the holes
from the same side to eliminate
lead-screw backlash, All milling
must be square. Check your setups
with a dial indicator before machin-
ing, The .191-in-diameter holes in
the three arms are for the cam
follower bearings and must be
square to workpiece surfaces,

On the slide piece, make sure the
threaded end is square when mount-
ing the end piece on it. This assures
that the 14-20 socket screw will
track the arm through its full travel
without binding. Three clamping
screw holes are provided in each
glide to cover the range of arm posi-
tions.

The rod capacity of the steady
rest can be increased to 21%-in.
diameter by one of the following:
{1) making the arms 14 in. shorter;
{(2) making the slides !4 in. short-
er; (8) making tHe %4 -20 screw 2 in.
long.

How to use, adjust steady rest

First center-drill your work and
support it in the tailstock center
with the steady rest bolted in place.
Draw down the No. 8-32 locking
gerews to provide light friction
clamping on the arms. Place a .012-
in. feeler gapge between the work
and the cam roller, Advance the cam
roller by turning the 14-20 socket
gcrew until you feel that light
contact has been made with the feel-
er gauge, As you carefully remove
the gauge, the roller should turn
without slipping. Repeat the gap-
ping procedure with the other roll-
ers, Using an Allen wrench, turn
each adjusting screw 90° (.0125-in.
travel) and the rollers will contact
the work. Now lock the No. 8-32
clamp screw and the 4-in. hex lock-
nut.

Remove tailstock when you're fin-
ished if you intend to turn the rod
end. If not, use the steady rest in
optimal position for reducing vibra-
tions while tooling long, slender
rods. ™

12 POPULAR MECHANICS



Here's the famous original you'll see on the Concorde,
the shuttle to Washington, the commuter out of
O'Hare. The Kluge Bag. The only combination ower-
nighter and forinighter in the world.

And the only bag that's as easy Io carry fo the last
airfing gate with a complete wardrobe as it is with a
single changa of clothing.

A “nowaiter” you never check in. Never have o wail
for at the baggage counter.

Extra Comfort and Convenience

You'll use the Kluge Bag like a week-ander, 0o,
because it's just as easy o carry on and a whole lot
belter. Betler because nothing gets wrinkled or
creased ... bacause you have extra room for all the
reports and papers you need, the tennis things you
may or may not use, tha sweater you'd like to be abla
to knock around in at night, and to bring back anything
from reports to & new suit you pick up on your trip. (You
can prove it yourself at our righ!)

Beautifully Organized

The almost infinite flexibility is the result of an or-
ganization system dasigned by Peler Kluge, an inter-
national businessman, who travels constantly, from
Chicago to Dallas, New York, Los Angeles, to Europe
and the Middle Easl, never sura if ha'll be away two
days or two weeks, or of the clothing he’ll need.

S0, in one lightweight, compact, easy-lo-cary
handie or shoulder bag you get (1) a garment bag that
holds two suits, (2) a puliman case, (3) 4 week-andar,
{4) a fote-tennis bag, (5) a toilet-accessories kit, (6) a
laundry-wet stuff bag...plus a full-size portiolio.-
Compartmentalized for easy access to your shirs,
ties and belts; shoes and socks, underwear; suils,
slacks and jackets; sportswear, sweater, bathrobe;
business reports and papers. Anything and every-
thing you nesed.

The original, indispensable

KLUGE BAG

The “No-Waiter”

A six piece set in one easy to carry-on
...for overnight or around the world.

delighted.”

Two time TV Emmy Award Winner Stan Hart: "
Bag is the best. The only piece of luggage | ever use.”
Pennsylvania cattleman Robert Johnson: "For guality,
convenience, organization, the Kluge Bag lops any set of
luggage I've ever used.”
DARG Record Company President Hugh Fordin:
carry-on piece sure beats three or four check-in bags. I'm

The Kluge

"One

One Vs. Two, Three or Four

You cant even begin to compare the ease and
convenience of tha Kiuge (rhymes with huge) Bag with
the bulky, heavy, loaded-down check-in luggage you
usually carry on trips of thres, fowr or more days.

The Kluge Bag alone easily outcarries a garment
bag, a weekender or pulman plus a dispatch case. It
not only looks better, weighs less, it's also much easier
fo carry and leaves your hands free io gel your wallet
or ticket, Most important of all, only the Kiuge Bag is
always ready when you are to gel off the plane.

Top Quality Construction

Simply, there's no other piece of luggage anything
like this. Beautifully made of top-quality cellulose
rayon, the material that's most often usad in expensive
luggage today because it's as strong as it is light, and
sponges chean in an instant o retain its beauly
throwgh years of use and abuse, the Kluge Bag is
available in natural canvas color with rich brown piping
and In siriking solid black diamond and brown trim.

Outside there are three sectional zippers, so you
can gat to anything in a sacond, with sacurity snap
locks and an over-all snap lock safety strap, plus
comfortable carrying handles and the adjustabla,
burden-bearing shoulder strap.

Inside, a fold-up rigid bottom supports everything
;::.t:m minm: zippered main compariment. Tha

ngs and details are
equally impressive, ike JMique Shoulder
a tie rack, a fitted com- Sy Sy
partment for toiletries, a
Zippered compartment
for valuables, pockets
for cards, noles, keys
and more. Plus a huge
volume portfolio, Every-
thing you need to make
packing and ftraveling
fer days or weeks
easler and faster than
it's ever besn before.

et fully packed the Kluge Bag ks just 18" high by 23°
long and 12° deap.

Only $40.00!

Most extraordinary of all, though, is the price. At $80
and $100, which is the price you'd probably have 1o
spend in a fine retail store, the Kluge Bag would be an
excallent value. Al $40.00 it's absolutely unbeatable.

A price that's possible becausa wa're one of the
largest mail merchandisers in the United States—
able to commit for an entire manutacturing run, and to
eliminate salesmen, distribulors and retallers and
their costs by selling direct.

No Risk Trial

Now we invite you to judge the Kluge Bag for
yourseli—bor 30 days without risk or obligation. You
must ba convinced that i's the finest, most usatul,
conveniant and versatibe plece of luggage on the mar-
ket today, & ime and trouble saver, the perfect piece
for avery trip, or returmn it o us for a compilete refund.
Mo questions asked.

CALL 800-325-6400

OPERATOR #8
{Missouri residents call B00-342-6600)
These lines are in operation 24 hours,
7 days a week

To order with any credit card, just call us at the foll
free number above, Or send your check to Douglas
Dunhill at the address below. Be sure 1o specify
natural or black. (Ninois and New York State residents
are required o include sales lax.)

Of couse we want you Io iry it on a trip during your
30-day trial. Donll wory about how you handle R
Maothing will hurt it. And we'll take it back under any
circumsiances anyway. So order your Kluge Bag right

now. Take the lug out of luggage, the wall out of
baﬂw-

._.nn ou nHu,{

‘ab;

ﬁnna:.r—.‘ nup‘\'

Dept. 81-4019

4225 Frontage Road = Oak Forest, IL 60452
@ Douglas Dunhill Inc, 1678

“Kiuge Bag" Is & trademark of Douglas Dunhill Inc.




fter almost 50 years, America

has discovered the vent damper.
This automatic device is installed in
the vent pipe of an cil or gas burner
to seal the pipe when the burner
shuts down, preventing heat loss up
the chimney. Automatic vent damp-
ers have been used in FEurope,
particularly in Germany, since 1932,

When heating fuel was inexpen-
give, the rate of heat loss was of
little consequence to many of us.
Today things are different,

In 1970, the national average
price of 100 gallons of home heating
oil was $19. Last February, the
national average price was up to
$49.75.

Salely standards require a fail-safe circuit
which will prevent the burner from operat-

ing it the damper plate is kept from open-
ing due to a mallunction. Check for UL
approval before choosing and buying a
unit for your home.

It iz estimated that 25 to 50
percent of the heat output of an oil
or gas burner is lost up the chimney
when the burner isn't running, The
automatic vent damper is designed

to cut this loss. However, there is-

disagreement by how much.

The manufacturers contend that
automatic dampers lower fuel bills
by 10 to 30 percent, depending upon
the size, cleanliness and adjustment
of the burner, and the climatic
conditionz. Save Fuel Corp., pio-
neers in the field of fuel dampers,
have test-documented savings be-
tween 20 and 30 percent for both
heating and cooling systems.

Gas and oil distributors claim
otherwise. The Baltimore Gas and
Electric Co. says, “At most, home-
owners might get a 6 percent sav-
ing.”

Last wear, the Brookhaven Na-
tional Laboratory in Upton, N.Y.,
tested two went dampers designed
for oil burners. One was the Stack
Pack made by Flair Manufacturing
Co. The other was the SMTI-T:7
made by Ad-Vant Industries. The
Stack Pack decreased fuel usage by
10.2 percent. The SMTI-T:7 de-
creased fuel usage by 5 percent.

Depending on size and model, an
automatic vent damper costs §150 to
$300, installed. If you do the instal-
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Putadamper

on chimn
heat Iosfy

Vent dampers conserve heat by automatically closing
off the flue when the furnace shuts down.

DATE CODE

MODEL
NUMBER

MOTOR ASSEMBLY

STAINLESS STEEL
ROLL PIN

The automatic vent damper consists of a
damper and motor assembly. Some units
also have time-delay device (see below).

DAMPER 1
ASSEMBLY

lation, you can save $50 to $100, but
you should not install an automatic
vent damper vourself if your home
is equipped with a gas burner,

The American Gas Assn. (AGA)
warns that an automatic vent dam-
per for a gas burner must be
installed in compliance with local
codes, the National Fuel Gas Code
ANSI Z223.1-1974, the National
Electrical Code, ANSI C1-1975, and
Damper Retrofit Code ANSI
£21.66-1977.

“If it isn't dome right, a person
could blow up his house,” an AGA
spokesperson warns,

There are two general types of
automatic wvent dampers for oil-
fired burners, both characterized by
the design of the post purge ele-
ment. Post purge refers to the elim-
ination of combustion products re-
maining in the fire box and venting
syvatem after the burner turns off.

One design has several holes in
the damper plate. The plate closes
almost simultaneously with burner
shutdown; post purge takes place
through damper plate holes.

The other post purge design pro-
vides for an electronic time delay
following burner shutdown. A solid-
state device (the time delay) keeps
the damper plate open for three
minutes to permit post purge.

The following instructions and
accompanying photographs explain
how to install & vent damper in an
oil burner. We used a Flair Manu-
facturing Co. Stack Pack for our
example, It has a three-minute time
delay device for post purge. The
installation procedure for other
vent dampers iz basically the same,
except that some don't have the
time delay device,

Systems equipped with time-delay devices
for post purge (above) are more expen-
sive, but allow greater efficiency, accord-
ing to Brookhaven Laboratory tests.

1. Order the correct size vent
damper by measuring the diameter
of the vent pipe, or the circumfer-
ence multiplied by .3183 to get
diameter, The measurement you get
corresponds to the damper size you
need. Im other words, if the vent

{Please lumn o page 16)



S INNER
PROJECT .....
"IPDLH’mEFl

The space is inner space, those nooks and crannies between the walls of your home that
need protection against heat and cold.

The experts at NASA understand this space. That’s why they contracted us to insulate
their model home in Virginia with Tripnlymer insulation.

Tripolymer can solve your inner space insulating problems too; protecting against heat
and cold, soundproofing for silence, retarding flames if fire breaks out.

For economy, quiet and safety see your Tripolymer dealer today. For more free
information mail coupon.

C.P. Chemical Co., Inc., 39 Westmoreland Avenue, White Plains, N.Y. 10606

NAME

ADDRESS

[ 1 would like my local dealer to contact me.
[] Send me more information on “Your Home's Inner Space”

[J Send me NASA's brochure on their model home.

©) ® C.P. Chemical Co., Inc. 1978



CHIMNEY HEAT LOSS

{Continuved from page 14)

pipe diameter is seven inches, order
a seven-inch vent damper.
I'mportant: Make certain that the
automatic vent damper you buy for
your oil burner bears the Under-

How a damper is installed

Photo of existing setup shows where auto-
matic vent damper should be installed,
between chimney and barometric damper.

IIME DELAY WIRE TO

DEVIC - ’ 'hh BURMNE R

Follow wiring diagram provided with the
vent damper 1o connect the time-delay de-
vice to the burner and vent damper motor.

writers Laboratories listed mark. It
assures that the product complies
with safety standards. The AGA
gymbol certifies compliance with

safety standards of automatic wvent

Automatic venl damper Is placed between
pipe sections. If necessary to fit unit, push
upper pipe further info chimney.

To facilitate installation, terminals on mo-
for (above) are numbered to tally with the
time delay terminals.

If movement of the damper plate is interfered with by the vent pipe, remove the damper
and cut away one-hall of the erimped end of the male pipe, then reinstall.
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dampers made for gas burners.

2, Turn off electric power to the
oil burner and allow the unit to cool.

3. Check your heating system for
rusted vent pipe, oil leaks and incor-
rect burner adjustment. These prob-
lems should be corrected before the
vent damper is installed.

4. Select a spot for installation
where two pieces of vent pipe com-
nect, To attain maximum fuel sav-
ing efficiency, this spot should be
between the chimney and baromet-
ric damper. The barometric damper
is a device used to avoid excess
draft in the chimney when the burn-
er is firing. Installing an automatic
vent damper between the baromet-
ric damper and heating appliance is
permissible, but wou'll get reduced
fuel saving due to the loss of heated
air up the chimney through the
barometric damper.

5. Separate the vent pipe and
install the vent damper. If neces-
sary to fit the damper, push the
vent pipe further into the chimney
or use shears to cut off half of the
male, erimped end of the vent pipe.
Notice the arrow on the damper
plate. It must point in the direction
of exhaust gas flow: that is, toward
the chimney. Be sure the casting
containing the damper plate is firm-
ly seated before you reassemble the
vent pipe.

6. Mount the time delay device on
the burner’s 4x4 main wire junction
box or on a beam close to the june-
tion box. Using wire nuts, wire the
device to the wires in the junction
box. The wires of the time delay are
color-coded to coincide with the
burner’s terminals or wires to
which they should be connected. A
wiring diagram comes with damper.

7. Using low voltage copper wire,
rated 90°C., wire the time delay
device to the motor of the wvent
damper. Terminals that should be
connected by wire are numbered 1, 2
and 3 in the device and motor.

B. With the installation complete,
turn on electric power and operate
the burner through several cycles to
assure that the damper plate opens
and closes fully. You can watch the
plate through an inspection hole in
the rear of the vent damper casting.

If the plate does not open and
close fully, the vent pipe is blocking
its movement. Shut off power and
let the burner cool. Separate the
vent pipe. Using tin shears, cut away
one-half of the male (crimped) end
of the vent pipe. This should elimi-
nate interference. Refit the went
damper and restore power.

A successful checkout of heating
system operation after installation
of the damper is the only way to
make sure it works properly. ™™



NEW TECHNOLOGY

The JS&A Mini Travel Alarm will it in your
briefcase, pocket or purse and is no larger
than four quarters.

The new JS&A Chess Computer plays six

levels of chess and costs only $99.95,

The Winners

These two products continue to be our best
sellers. Can you figure out why?

The two products shown above are our best
selling new products. The Chass Computer
comparas with similar computars selling for up
o $400. The JS&A Mini Travel Alarm com-
pares to the $100 Seiko alarm but s smaller
and less than half the price.

Is there more to these products than value?
Let’s take a closer look. Tha following are
descriptions of thesae two new ilems with our
conclusions at the end.

THE MINI TRAVEL ALARM

It's small. And because it's small, it fits
anywhere. In your briafcase or in your pockal,

The new JS&A Mini Travel Alarm measures
only 3/8" x 1%" x 2%2" and has a small easel
support on the back. Just set the alarm, and
the electronic beep will wake you up. The clock
movement is totally solid-state, and a built-in
night light lets you view the time in the dark.

But the JS&A Mini Travel Alarm does more.
First, it makes a great pocket watch. The small
imitation black leatherelte carrying case that
comes with the unit has a window 50 you can
view the time even when the unit is in its case.
Secondly, it tells accurate time — within filteen
saconds accuracy per month, And finally, it's
inexpensive—only $29.95 complele with car-
rying case and two readily-available hear-
ing aid batieries. It makes a perfect gift for
averyone on your gift list.

There is also a deluxe version with a built-in
timer and dual time zone capability. You can
now display one time while keeping the
second lime in memaory.

The Mini Travel Alarm can be ordered by

calling our toll-free number below or sending
your check for $29.95 for the regular version or
$39.95 lor the deluxe version. Please add
%2.50 postage and handling and lllinois resi-
dents add 5% sales tax.

THE JS&A CHESS COMPUTER

I's a chass-playing robol. The new JSSA
Chess Computer is not only programmed with
the rules of international chess, but it has a
brain that thinks for itsaif.

You enter your move and the computer
examines all the probabilities and makes its
move. Thaere are six levels of play-from be-
ginner to professional - so the game increases
in difficulty as you become more proficient,
And you can change levels right in the middle
of a gamae if the robol starts to baat you.

The computer is small, easy to store, and is
played with your own board and chass pleces
The JS&A Chess Computer has been pro-
grammed to handle all the international chess
rules including castling, en passant, and pawn
promaotion. The entire unit is housed in a hand-
some case only 4" x 7" x 2%2" high, weighs 14
ounces and comes with an AC adapter.

One of the major breakthroughs has been its
price. The JS&A Chess Compulter is available
for only $99.95 complete with AC adapter and
complete instructions. (Add $2.50 lor postage
and handling and lllinois residents please add
5% sales tax.) If you play chess, you already
own hatf of the system —your board and chess
pieces. With JS&A's Chess Computer, you'll
awn the other half plus a very clever opponent.

OUR CONCLUSIONS

Why are the above two products 5o suc-
cessiul? Value would seem the most obvious
reason. These products easily represent 50%
lower prices than popular brand name
products. Or is it features? Each product has
real advantages over the competition, Or is it
simply our 30 day trial parniod? It's the most
consumer-onented way 10 use and experience
a product befora you buy,

Why do people buy these products from
JS&AT Value? Cerainly, Features? Yes. But
most importantly, we give you the assurance
that it you are nol satislied with any JS&A
product, you may return it within 30 days lor a
prompt and courteous refund. There's no
stuffy sales clerk 1o ask you embarrassing
questions, no parking problems. and no long
lines. And we'll even refund our $2,50 postage
and handling charge.

Why not join the space-age revolution with
one or both of our most exciting new products.
Order any one of our Iwo winners at no
obligation, today.

0O NATIONAL

Dept.pm One JS&A Plaza
Northbrook, Ill. 60062 (312) 564-7000
Call TOLL-FREE ........B800323-6400
In lllinois Call ..........(312)564-7000

(€)JS&A Group,Inc.,1978



A really big shoe

What started out as “'sculpture” has become an object of utility—a bed. The
jumbo sneaker is finished in red, white or blue canvas. A liner filled with poly-
urethana balls serves as the mattress. Four-, five- and six-foot models are $125,
%180 and %265 respectively. Poster Place, 32 West 53rd St., New York, N.Y. 10018,

On the ball

Lockable Sentry
Ball stymies trailer
thieves with two
steel pins that en-
gage in coupler wall;
enclosed ball dis-
courages the use of
boltcutter or hack-
saw. Lifetime war-
ranted wnit, in two
sizes, costs $17 or
$20. Made by Rec-
reation Creations,
210 West Oldfield
5t., Lancaster, Calif.
83534,

LN

Look but don’t touch

Instatherm optical thermometer mea-
sures the temperature of any object or
area visible in its viewfinder. An opticnal
audible seeker (see top photo) indicates
increasing temperature with a tone of
rising frequency during scanning. Avall-
able in different temperatura ranges, the
battery-powered unit retalls for about
§700. Barnes Engineering, 30 Commerce
Rd., Stamford, Conn. 08904,

Fault finder

Mo need to hunt for
a special wallplate
for a Sure-Gard Il
ground-fault circuit
interrupter; it has its
own. LED indicator
light shows If recep-
tacle Is “hot" to
assist troubleshoot-
ing. Priced at about
$50 in most hard-
ware stores. Manu-
factured by Leviten,
59-25 Littla Neck
Pkwy., Little MNeck,
NY. 11362.

Gum dropper

Gum Gone Is sald to remove chewling
gum from carpets, clothing, upholstery
and floors; also to remove candlewax,
paratfin and pitch. An B-ounce can is §4.
Leem Co., 1132 Southeast Salmon, Port-
land, QOre. 87214.
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DUPLICATION TECHNOLOGY

Unfair Copy

The watch shown here is a copy of the
world famous Seiko chronograph alarm.
Unfair? You be the judge.

Quartz LC also remembers the days in a
month and automatically recycles to the cor-
rect first day of the next month

EXAMINE THE FEATURES

Order the Mercury from JS&A on a trial
basis. Compare it feature for feature with the
Seiko. Compare its accuracy, its alarm, and its
chronograph functions.

If after a truly side-by-side comparison, you
aren’'t convinced that its accuracy, quality, and
features make it a truly outstanding value, re-

_‘! B All the features of the Seiko watch are dupli-
=== cated in this digital watch. It is an excellent
example of the fierce competition in the

It's really a shame. The watch shown above
is a copy of the Seiko chronograph alarm.

Seiko is one of the world's most respected
watchmakers, having literally taken over the
quartz watch industry. Their quality is out-
standing, and they have produced many graat
innovations in the digital watch industry.

The Seiko chronograph alarm seils for
$300. The watch costs jewelers $150. And
jewealars love the item, not only because of the
excellent reputation of the Seiko brand, but
because il's probably America’'s best-selling
new expensive digital watch. And Seiko can't
supply enough of them to their dealers.

The Mercury copy shown above looks
almost exacily like the Seiko and cosis dealers
approximately $50. Most dealers are salling it
for $100, and they're selling them as fast as
they get them.

LABOR EXPENSIVE IN JAPAN

Unlike the Seiko watch which is made in
Japan, the Mercury is manufactured under
special contract in Hong Kong by a prominent
American watch manufacturer. The walch
uses basically the same components as the
Seiko, but the differences lie mainly in tha
labor. Hong Kong's labor costs are far less
than in Japan. An average Japanese walch
assembler makes the eguivalent of $75 per
day whereas the equivalent employee in Hong
Kong makes only a few dollars per day.

The value of the yen has skyrocketed while
the Hong Kong dollar has changed little in
comparison to the U.S. dollar. So all Seiko
products have become even more expensive
to export.

United States

BOTH BACKED BY SERVICE

The Seiko is backed by a national network of
service centers. The Mercury is backed by a
very efficient service-by-mail center, Since the
latest crop of space-age digital LC watches
require very little service other than battery
replacement, which any jeweler can do, ser-
vice has become less a concarn

Why then would anyone want to buy a copy
of the Seiko? For several reasons:
Savings JSBA has oblained sufficient quan-
lities of the Marcury to offer you the item for as
low as 563 95.
Suppart Mercury is a division of Leisurecraft
Industries, a public company that specializes
in obtaining the best digital watches and insur-
ing their value with excellent service. support
and gquality.
Quality You'll be amazed at the excellent
quality of the Mercury, especially compared
side by side with the Seiko.
Accuracy The Mercury is guaranieed accur-
ate to within 15 seconds per month. although
much greater accuracy can be expected.

THE BEST FEATURES

The alarm chronograph has an alarm that
really wakes you up. Its chronograph mea-
sures time to one hundredth of a second and
has three settings: split which continues
counting the split seconds while you freeze the
time for reading, add if you want the total time
of several pariods, and lap which starts
counting from zero when you press the button.

You have hours, minutes, seconds, day of
the week, the month and date. The Mercury

turn it within 30 days for a prompt and cour-
leous refund. We promise to accept tha return
of your watch with absolutely no questions
asked and even refund the $3.50 postage and
handling.

AMERICA'S LARGEST SOURCE

JS&A is America's largest single source of
space-age products—further assurance that
your modest investment is well protected.

The new crop of digital walches rarely mal-
function, but if service is ever required, it is
reassuring 1o know that there is a prompt
service-by-mail facility, a one year limited war-
ranty and two substantial companies backing
your modest investment.

To order your Mercury Quartz LG, send your
check for $69.95 for the silver-tone model or
£79.95 for the gold-tone along with $3.50 per
order for postage and handiing (lllinois resi-
dents, please add 5% sales tax) o the address
shown below or credit card buyers may call our
toll-free number below.

Is it unfair 1o copy a popular expensive
watch? America’s growth can be traced direct-
ly to the principle of open competition. Open
competition has not only been the catalyst for
innovation, but it is also responsible for bring-
ing better value to a free marketplace. Unfair?
Maybe if you were Seiko it would be, But then
we're all not that lucky.

Your timing is perfect. Why not order the
Mercury LC at no obligation, today.

0 NATIONAL
0 SALES
© W GROUP

Dept.rm One JS&A Plaza
Northbrook, lll. 60062 (312) 564-7000
Call TOLL-FREE ........B00323-6400
In linois Call ........... {312) 564-7000

' JS&A Group, Inc.,1978



They've thrown away

the film-wind leveron

Konica‘s new F5-15LR

With standard 40-mm 1/1.8 lens, FS-1 weighs 27.5 ocunces. Lens protrudes 1% inches.

Peering through the viewfinder
of Konica's new F3-1, I focused,
squeezed the shutter, and stuck my
thumb up to wind the film for the
next shot.

But my thumb caught omly air,
because on this camera, there is no
film-wind lever. It's been replaced
by a tiny motor powered by four
AA batteries. And that innovation
iz accompanied by several others.

I had a brief chance to look at the
camera and shoot g roll of film with
it. It was announced too late to be
included in this month's story on
autowinders (see page 114), but the
camera will definitely be of interest
to autowinder fans., Unlike other
such cameras, the autowind mecha-
nism is not a separate unit, but an
integral part of the body.

As a result, the FS8-1 is smaller
{about the size of a compact SLR)
and lighter (80.1 ounces with B50-
mm f£/1.7 lens and batteries vs. 35
ounces for the lightest SLE-auto-
winder combination) than its com-
petitors.

Not to be ignored in the fuss over
the missing film-wind lever are

Align film leader with sprocket (above),
close back. Camera does the rest

160 POPULAR MECHANICS

some of the camera’s other features.
It has a shutter-priority autoexpo-
sure system (with manual override)
that allows you to choose shutter
speed to suit the action of your
subject: the camera chooses the
aperture,

LEDs tell you what's what

A row of LEDs built into the
viewfinder shows you the aperture,
while also letting you know if you're
over- or underexposed, or if your
batteries are low.

Konica stuck a second minimotor
in the FS-1 for automatic film load-
ing. Line the film up on one of the
winding sprockets, close the camera
back, and the film is automatically
wound to the first frame. On the
preproduction model I tried, the
gyatem worked well.

The FS5-1 also includes a self-
timer with an LED that blinks
faster as the shutter is about to
trip. Viewfinder LEDs tell wyou
when flash charging is completed.

Speaking of flash, Konica has
brought out the X-24 automatic
astrobe for use with the F3-1. The
unit ties in with the camera’s
metering system so that operation
is wvirtually automatic—no adjust-
ments need be made by the pho-
tographer. Also, the flash will fire
several times in rapid succession if
the shutter button is pressed for
continuous shooting.

About that autowinder: In the
continuous mode it shoots at 1.6
frames per second (vs. 2 to 2.5 by
others). Konica says the autoexpo-
sure system is quick enough to

adjust exposure between shots, The
batteries are said to be able to send
20 36-exposure rolls of film through
the camera before running down. A
pair of alternately blinking LEDs
in the viewfinder warn when the
batteries are good enough for onmly
100 more shots,

The FS-1 is a radical departure
from traditional SLR design. In the

Detachable pack holds four AA cells.

ghort time I had it, I liked the light
weight of the camera, and the fact
that a compact 40-mm f/1.8 lens is
the “normal” one supplied with it.
The mild wide angle allows group
shots indoors with flash at reason-
able distances.

Powered by AA batteries

One nice touch is that only AA
batteries power the entire camera.
Nothing is more frustrating than
going to the only open drug store on
Sunday morning and trying to find
those silver oxide power cella.

I wasn't crazy about the way the
f-atop numbers intruded into the
viewfinder image. I'm not sure peo-
ple will enjoy memorizing which
LED in the viewfinder means what.
It's not hard to do, but then again
neither is loading film.

Official word at press time is
that the FS-1 will list at “under
$600," but my guess is that it will
run about $475 list. It may be avail-
able by Christmas.

The obvious next step is autofo-
cus. Konica already has it on the
C35 AF (see First Automatic-Focus
Camera; Dec. '7T7, page 66), but
putting it on a camera with inter-
changeable lenses could be tough—
and expensive. Give it a couple of
yvears.—Tom Sahagian



The new Energaire lonized oxygen generator
will make a handsome addition fo any dask,

You need oxygen 1o live. You can live with-
out food for 60 days, without water lor seven
days. but without oxygen, you won't make it
past two minutas.

That small piece of fuzz located on lop of the
cylinder shown above emils ionized oxygen

You are already familiar with ionized oxygen
if you've smelled the air after a thunderstorm,
You feel great, revitalized and alert. The light-
ening from the storm adds a small negativaly-
charged eleciron to each oxygen molecule ina
process called lonization

POSITIVE ADVANTAGES

lonized oxygen performs several positive
functions. First, it cleanses the air by attaching
itself to anything lloating in the air, causing it to
fall to the ground.

Secondly, when inhaled, it has the same
effect on the body as pure oxygen. It is ab-
sorbed quickly by the lungs and goes into the
bloodstream making you feel more alert and
alive.

The new space-age product shown above is
an oxygen ion generator called Energaire. The
copper mesh fuzz on top of the unit is one of
the secrets of the system.

NEW INVENTION

Miracle Fuzz

A new space-age invention and the same effect

first

Although it has no moving parts, you can
actually feel a wind produced from the fuzz.
This wind is ionized oxygen which spreads to
fill @ 1500 cubic foot room or about 15 feet
square,

EFFECTS FELT QUICKLY

You will feal the effects immediately. Tha
Energaira will claan your room of odor-causing
bacteria and stale. musty or smoky air. Ener-
gaire will keep you alert. With a freah supply of
ionized oxygen, you will have more energy, be
less fatigued, and you will sleep better.

Our polluted cities often deprive us ol
enough oxygen o make us feel healthy and
alert. The Energaire solves this important
problem by providing a personal environ-
ment-an area thal surrounds your body and
work location with frash ionized oxygen,

NEW SCIENCE

The oxygen ion genarator is a relatively new
product, yet its use in the home may make it
more imporiant than any filtar system,

The Energaire is a new breakthrough.
lonized oxygen generators have been under
development since the early 60's. The
Energaire, using the lales! in microelectronics,
is the first cost-efficient system that produces
over 100 times the ion production of other
commarcial unils thal cost ten times the cost of
the Energaire.

USED IN HOSPITALS

lonized oxygen creates a germ-lree en-
vironment—proven through research at sev-
eral universities. Hospitals are now converting
many of their operating rooms lo lonized
oxygen. Among the hospitals in California are
Eden Hospital in Castro Valley, Chico Mam-
orial Hospital in Chico, and the Valley Medical
Hospital in Fresno,

TRY THIS DRAMATIC TEST

To show the dramatic effect of ionized oxy-
gen, take the ion genaralor, blow cigaretie
smoke into a clear bowl, and hold the bowl
inverted over the system. The smoke will van-
ish. The charged oxygen parlicles appear lo
dissolve the smoke particles, pracipitating
them from the air.

In a room, Energaire surrounds you with
these oxygen ions and cleans and purifies the
air so even in a smoka-filled room, you will ba
breathing clean, country-fresh air all day long.

DRAMATIC LIFE CHANGES

Working in an ionized oxygen environment,
you think clearly, are more alert, and your
brain functions better. In actual brain wave
tests, there was an increase in alpha waves

as ﬁ%hrening combine to create the world's
ome oxygen regeneration system.

when ionized oxygen was used, indicating
greater alertness, deeper relaxation, less
stress, and more creative brain functioning.

We are so impressed with the pleasant
effact of Energaire that we urge you o per-
sonally test it yourself in your home or office,

Order one at no obligation. Put it by your
desk, in your bedroom, or in any room whera
you spend a great deal of time. See if it doesn
keap you aled, feeling better, and more pro-
ductive. See how it rids your room of un-
pleasant odors and freshans the air.

SLEEP EASIER

Al homa, usa the Energaire to control odor-
causing bacteria. Use it by your bed and see
how frash, country-like air makes you sleap
easier, deeper, and more relaxed.

You should notice the difference within one
day-especially in a work environmeant. But
use it for a full month. Then, if you do not leal
better and lotally convinced of the positive
effects of ionized oxygen, return your unit fora
prompt and courtecus rafund.

The Energaire is manufactured by the lon
Foundation, one of America’'s leading lon
research laboratories, and JS&A is America's
largest single source of space-age products.

Service should never be required, but if it is,
thera's a prompl sarvice-by-mail center as
close as your mailbox - further assurance that
your modest invesiment is well protected. The
Energaire measures 8" high by 3" in diameter
and weighs 24 ounces.

To order your Energaire ionized oxygen
generator, send $69.95 plus $3.00 for postage
and handling (lllincis residents, please add 5%
sales tax) to the address shown below or credil
card buyers may call our toll-free number
balow.

Let space-age technology revitalize your lite
with the world's first home lonized oxygen
generator. Order one at no obligation, today.

3 NATIONAL
®) SALES
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Dept. M One JS&A Plaza

Northbrook, Iil. 0062  (312) 564-7000
Call TOLL-FREE ........ 800 323-6400
InWMinois Call . ......... (312) 564-7000
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WITH WHAT MINOLTA KNOWS ABOUT CAMERAS
AND WHAT YOU KNOWABOUT YOURSELE
WE CAN MAKE BEAUTIFUL PICTURES TOGETHER.

If you've considered buying a 35mm
single lens reflex camera, you may have
wondered how to find the right one
out of the bewildering array of models
and features available.

And with good reason, since the
camera you choose will have a lot to
do with how creative and rewarding
your photography will be.

Whar you pay for your camera
shouldn't be vour only consideration,
especially since there are some very
expensive cameras that won't give you
some of the features you really need
So ask yourself how you'll be using the
camera and what kind of pictures
you'll be taking. Your answers could
save a lot of money.

How automaric

should vour camera be!
Basically, there are two kinds of auro-
matic 35mm SLR's. Both use advanced
electronics to give you perfectly
exposed pictures with point, focus and
shoot simplicity. The difference is in
creative control.

For landscapes, still lifes, portrais
and the like, you'll want an aperture
priovity camera. It lets you set the lens
opening, while it sets the

shutter speed automatically.

This way, you control depth-of-field.
That's the area of sharpness in front of
and behind your subject. Many pro
photographers believe that depth-of-
field is the most important factor in
creative photography.

At times you may want to control
the motion of your subject. You can do
this with an aperture-priority camera
by changing the lens opening until the
camera sets the shutter speed necessary
to freeze or blur a moving subject. Or
you can use a shutter-priovity camera, on
which you set the shutter speed first
and the camera sets the lens automati-
cally.

Minolta makes both types of auto-
matic camneras. The Minolm XG-7 is
moderately priced and offers aperture-
priority automation, plus fully manual
control. The Minolta XD-11 is some-
what more expensive, but it offers all
the creative flexibility of both aperture
and shutterpriority automation, plus
full manual control. The XD-11 i so
advanced that during shutterpriority

operation it will actually make exposure
corrections you fail to make.

Do you really need an

automatic camera!l

Automation makes fine photography
easier. But if you do some of the work
yourself, you can save a lot of money
and get pictures every bit as goad.

In this case, you might consider a
Minolta SR-T. These are semi-auto-
matic cameras. They have built-in,
through-the-lens metering systems that
tell you exactly how to set the lens and
shutter for perfect exposure. You just
aligm two indicators in the viewfinder

What to expect when vou look

into the camera’s viewfinder.
The finder should give you a clear,
bright view of your subject. Not just in
the center, but even along the edpes
and in the corners. Minolta SLR's have
bright finders, so that composing and
focusing are effortless, even in dim
light. And focusing aids in Minolta

Minolta makes all kinds of 35mm SLR%,
s owir weain comeem i thar vou get

exactly the right camera for vour needs.
Whether that means the advanced Minalea
XD:11, On che casy-to-use and maoderately
priced Minodta XG-7. Or the very economi:
cul Minolea SR-T cameras,




Aubomalc seguaenoe
photography is eaxy
whan o commibine o
Minolta X111 or
X7 with optiovcl
Auto Winder and Electmflash 20000,

viewfinders make it easy to take criti-
cally sharp pictures,

Information is another thing you
can expect to find in a well-designed
finder Everything you need to know
for a perfect picture is right there ina
Minole finder

In the Minolta XD-11 and XG-7,
red light emitting diodes tell you what
lens opening or shutter speed is being
set automatically and wam against
under or overexposure. In Minolta
SR-T cameras, two pointers come
together as you adjust the lens and
shutter for correct exposure,

Do you need an auto winder!
You do if you like the idea of sequence
photography, or simply wanr the lux-
ury of power assisted film advancing
h"i“'l{"hi'l auto 'l-'r'”'l';h:'r\ 'r'u"l“ '-II.i"nl.['Iln.{' one
picture at a time, or continuously at
about two per second. With advan-
‘LIL’\.'H Nt ri '-l.:lrlnj in ‘Tt]“,'Thl ||1'CI.' l]F"' 18]
50% more picrures with a ser of barrer-
ies and easy attachment to the camera
without removing any eaps. Optional
auto winders are available for both the
Minalta XD-11 and XG-7, but not for
Minolta SR-T cameras.

How about electronic flash?
A automatic electronic flash can be
;lu.iu.!l.‘;l o any h‘]:r'.u]l:l H],]{ for easy,
just about foolproof indoor photog-
raphy without the bother of lashbulbs
For the XID-11 and XG-7, Minolta
makes the Auto Electroflash 200X, It
sets itself auromanically for flash expo-

sSune, ar ll.i 1L sCrs |:|'IL' camaora
K ——
)
)
|

automatically for use with
flash. An LED in the view-
finder signals when the

ﬁ}{ is ready to fire. Most
3R]

unusual: the Auto Eleceroflash 200X
can fire continuously in perfect
synchronization with Minolta auto
winders. Imagine being able to take a
sequence of 36 flash pictures without
ever taking yvour finger off the button
You should be comfortable
“’itl! Viur camera.
The way a camera feels in vour hands
can make a big difference in the way
Yol r.;,!L:l' ]"L!ll'ﬂ"‘!.

The Minola XD-11 and XG-7, for
INSCATWE, are ¢ l'I:'Fll'ﬁ.H. r. ]1||r. ot
cramped. Lightweight, but with a solid
feeling of quality. Oversized controls
are ;1qa-|r|nr1:_1'. w0 that YOour r'L'|1|._|r¢r~. fall
naturally into place, And their elec

tronically controlled shutters are
incredibly smooth and quiet

Minola SR-T"s give you the heft
and weight of a slightly larger camera,
but with no sacrifice in handling con-
As inall Minolea SLR's,

..

venienod.
"human engineering”
insures smooth,
effortless
operation
Are extra
features
important!
If YO LIS
!hrrn.t]u'r:'
are a lot of
extras that can make your
]‘]]utnu:.ﬂ‘h}' More Creative .L[];{

convenient. Depending on the Minolta
model you choose, you can get: multiple

1
l'hr"l'l‘ﬂlr'i"\ With r"ll'\]‘lh'.]”l.ﬂl La b e

— — p—
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WE WANT YOU TO HAVE THE RIGHT CAMERA.

(even with an auto winder). A window
to show that film is advancing prop-
erly. A handy memo
holder that holds the
end of a film box to
remind you of what
film you're using. And
a self-timer.
What about the lens
system!
The SLR you buy
should have a system
of lenses big enough
to satisfy your needs,
not only today, but
five years from today.
The patenited Minolta bayorwet mount
lets you change lenses with less thana
quarter turn, There are almost 40
Minol lenses available, ranging from
1.5mm fisheye to 1600mm super-tele-
photo, including macro and zoom
lenses and the world's smallest

500mm lens

The eleviromic l'h'u'flh:.L‘r.' LEIYs well
wern whant the camwera i doing aulomati-
cally to give v corvect exossine

B1248 15 3080,175 350 500 1060

I'hee atehoneedle viesfinder: fuse
align b mdicators for Sorrect ex-
prowsrare. Becovse vou've domg some of
the wiverk, Vom Can s SO i Y,

What's next!

Think about how you'll use your
camera and ask YOour |?hn'ruu.l|,_'.||{'r
ta ler vou try a Minolea, € ompare

it with other cameras in its price
range. tou'll soon see why more Ameri-
Cans |"'| Iy I.'\1.l]||.1]r:| t]'l.‘ltﬁ rl.l'|'\l' I.“I‘l.l."l'
brand of SLR. For literature, write
Minolta Corp., 101 Williams Drive,
Rarmsey, New Jersey 07446.

In Canada: Minolm Camera
(Canada) Inc., Ontario,
Specicalions subpesl fo chanpe

gt - R




HOW TO WRAPAND MAIL |
YOUR CHRISTMAS GIFTS

4\

1. Choose only sturdy cardboard boxes.

3. To reinforce, also use filament tape.

hen mailing gifts this Christ-
mas, more than ever before, be
sure to “wrap it right” to avoid de-
lays. Otherwise, due to new postal
regulations, your packages could be
sent back marked “unacceptable.”
Follow these tips:
B Use only solid, corrugated fiber-
board boxes.
B Cushion iteme in the box with pa-
per, plastic or Styrofoam shredding
or excelsior. Fill to capacity.
B Seal all flaps and joints with a
115-in.-wide, pressure-sensitive seal-
ing tape, such as BM's “Scotch” pack-
age tape. Extend at least 3 in. over

i D
§ Tlust
|

2. Seal with pressure-sensitive tape.

4, Address legibly, for reading at 30 in.

all sides of the wrapped package.
B Reinforce with superstrong fila-

ment tape, also known as strapping |

tape. It comes in 14- and 3j§-in,
widths and holds in all climates. En-
circle the box lengthwise and girth-
wise, Use extra tape on larger boxes.
B Don't use masking tape (too
weak) or staples (too sharp for mail
handlers). Also, with filament tape,
brown paper and twine are no longer
Necessary.

B To address, use smudgeproof ink,
zip code and return address—large
enough to be read by postal employ-
ees at 30 in, ™

Just as important as wrapping your
gifts properly is getting them in the
mail in time for Christmas delivary.
Almost everybody's been gullty at
least once of last-minute Yulatide
mailing. To avoid the late rush, follow
these sure-fire guidelines for mailling
suggested by postal authorities:

B Overseas packages, surface mail:
Last week of October through early
Novembar. Allow at least six to seven
weeks for delivery to be safe.

B Overseas packages, airmall: mid-
Movembar through wearly Decembar,
It's more expensive and faster than
surface mail, but still requires planning.
B Domestic, long-distance packages:
Day after Thanksgiving through early
December. (The U.S5. Postal Service

Guidelines for mailing Christmas gifts

aulomatically sends all domeslic let-
ters and packages via air, unless
otherwise indicated.)

B Local package mail: No later than
Dec. 12.

B Overseas letters: At least two
weeks befora Christmas.

B Domestic letters: No later than
Dec. 17.

These are guidelines, not deadlines.
Packages and letters mailed later may
arriva lor the holidays, butl don't count
on it. The postal service offers this
crade: "Mail early, the sconer the bel-
ter.” Il your package arrives a little
early, it certainly doesn't hurt. Simply
mark "Don't open until Christmas’ on
the package to Indicate that it |s a
holiday gift.
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Learn Solar
Technology

with NRI's
home study course in

Air Conditioning,
Refrigeration
and Heating.

Learn a New Career at Home
in Your Spare Time
Get into the well-paid field of air condi-
tioning, refrigeration, and heating with practi-
cal at-home training from NR1. Developed
with technical assistance from the York Divi-
sion of the Borg-Warner Corporation, your NRI
program includes the latest advances to prepare
vou to service home and commercial air con-
ditioners, refrigeration units, and heating sys-
tems. ..even heat pumps and solar heating,

Includes Professional
Yacuum Pump

and Specialist's Tools

In addition to NRI's “bite-size” lessons
for faster, easier kearning, you pet practical,
hands-on experience. Training kits include
circuit demonstrator, control simulator, joint-
making demonstrator, leak detector, system
analyzer and more, Plus a Lamment vacuum

pump for system purging.

Optional Resident Training
at Famous York Institute
Graduates of the Master Course may

lake advanced training at the York Institute
Resident School at no extra charpe. Working
with expert instructors on a wide range of
equipment, you'll receive practical experience
equal to months of on-the-job work.

RUSH FOR FREE
CATALOG

Jusit check the postage-paid
card, Mo sabesman will call,




If it feels like someho
- making all the money, maybe it’s time
you looked at Nklrnome i

elseis

for TV and audio technicians.

No matter how hard you try,
there are some jobs that just seem to
go nowhere. And others so monot-
onous, they drive you up the wall.
While all around, you see people
enjoying what they do and making
a good living at it.

NRI Can Set You Free

There’s a way out of the rut.
NRI home-training in TV and audio
servicing. At home, in your spare
time, you can learn to become a TV
electronics technician. Qualified to
hold down a good paying job as a
serviceman or troubleshooter. Even
start your own full- or part-time
business. And you learn at your
own pace without quitting your
present job.

Learn by Doing,
Actual Bench Experience

NRI is more than book learn-
ing. Sure, we give you all the funda-
mentals and theory. But it's reinforced
with practical experience every step of
the way. In our Master Course, you
build actual electronic circuits and test
them. You construct a 4-channel
audio center, a 25" diagonal solid state

color TV, introduce and correct typical
service problems. You even assemble
test instruments that you use for learn-
ing and earning,

Your equipment includes a
transistorized Volt-Ohm Meter, TV
color pattern generator, advanced de-
sign 5" triggered sweep oscilloscope
and CMOS digital frequency count-
er.. . the basic tools of the pro. In
addition, you build the 4-channel
audio center and 25" color TV while
performing more than 35 in-set,
power-on experiments that give you
real bench experience while you learn.

Ask the Professionals

A documented national survey
confirms for the second time that al-
most half the professional TV service-
men have had home-training. And
among them, they recommend NRI as
first or only choice by more than 3 to 1!
That's because NRI training works, as

e

it has for 63 years and more than a
million students.

Send for Free Catalog. ..

No Salesman Will Call

Get all the facts on how NRI
career training can mean new oppor-
tunities for you. Send for our free
catalog describing lessons and equip-
ment, other courses in digital compu-
ter electronics, CB radio servicing,
communications, and more. No
salesman will call, Mail the postage-
paid card today and see if you can't
make more of yourself in this wide-
open field. If card has been removed,
write to:

by
H

NRI Schools
MeGraw-Hill Center for
r Continuing Education
1930 Wisconsin Averie
- Washington, [D.C, 20016



APPLIANCE CLINIC
QUESTIONS ANSWERED

Toaster will

In the May '78 Appliance Clinic
{page I4, “Toaster Won't"), wyou
advised William M. Hench that the
lateh on his General Eleetric toast-
er (Catalog No. TRTE2) would not
sty down becanse it was defee-
tive. You accurately stated that the
part needed to fix the 20-year-old
unit iz no longer available. Hower-
er, the toaster can still be re-
paired. | know, I was ¢ master GE
repairman for 13 years in Portland,
Ore,

Follow the diagram below. The
cause of the problem is excessive
wear of the toaster lateh (at point
A). When pushed down, the latch
engages the eam and holds the
bread cerrier down. The nub on

TOWARD
M
TOASTER
4 LATCH
iy MECHANISM

BIMETAL

Diagram shows toaster latch, bimetal.

the bottom of the latch arm (point
B) engages the bimetal. As heat
causes the bimetal to “ecurl” and
release itself from the nub, the
lateh disengages from the cam,
releasing the bread carrier. If the
lateh iz s0o worn that it can't
engage the cam, the bread carrier
won't stay pressed down.

The solution is simply to bend
the worn lateh arm toward the cam
as shown, When bent enough fto
reach the cam, the lateh can once
again engage it and hold the hread
carrier down.

This fix will work for GE toast-
er models 52T82 through T2T82
and 10T102 through 20TI1025—
Jay H. Becker HI, Troutdale, Okla.

Splendid. Thank vou, Mr. Beck-
er,

Humming tools

Several stationary Rockwell/Delta
tools in my workshop—Dbandsaw,
bench saw and wood lathe—make a
humming sound when they're
plugged in, but not in wse. Is this
normal? Is there any danger of an
eleetrie shoek or short?—H. Ver-
non, New York,

The noise is normal for Rock-
well's light-industrial stationary
power tools, which you have appar-
ently purchased. They're outfitted
with a low-voltage magnetic con-
trol that includes a transformer.
The primary side of the trans-
former is energized at all times,
causing it to emit an audible hum
when not in use. The low-voltage
magnetic unit allows 24-volt con-
trol at the push of a button and
acts as a safety device to disen-
gage the motor instantaneously if
there's a loss of power,

Odious odor

Can you explain why my Hotpoint
HDA 310 dishwasher gives off an
annoying odor like melted waz?
The machine iz five years old. The
problem  began only recently.—
Nathan Goldstein, Brooklyn, N.Y.

One of the most common causes
of dishwasher odor is a plastic
utensil that gets washed from ita
rack and falls on the Calrod heat-
ing element. Check your unit, You
can usually see it lying there, but
it's possible for a utensil to get
lodged under the Calrod and be
hidden from view.

The source of the amell is proba-
bly external; there's no part of a
dishwasher that can emit odor oth-
er than burning motor windings.
The smell of burning windings is
distinctive, It smells like ozone or
burning insulation.

Tube trouble

Our Kelvinator Model I76BN-E re-
frigerator, which has been trou-
ble-free for 10 years, iz suddenly
acting up. Ice now clogs the drain
tube from the freezer to the outlet
in the food compartment. Air eir-
culation to the freezer has been
cut off. It's happened three times
thiz year. I can always defrost the
unit, but how can I make perma-
nent repairs P—James Rouse, Kin-
gton, N.C.

You probably have a leak in the
drain tube, which allows moisture

to get inside and freeze. Kelvina-
tor has informed us that you may
even have food particles or other
matter besides ice blocking the
tube,

In any case, you have to take off
the gray accesa panel in the rear
of the unit, remove the insulation
and install a new tube between the
freezer drain and the food-com-
partment drain.

This is not an easy job. Unless
you're wvery familiar with this
refrigerator, it would be best to
call a serviceman., Your biggest
cost will be for the service call, not
for parts or labor,

Top down

The two top rods used for brown-
ing in our General Electric Toast-
R-Oven no longer work. The bot-
tom rods work fine. I disassembled
the unit, and all wires appeor
secure,. Why?—William Meyers,
Lawrel, Md.

One of three conditions, or a
combination, will prevent funec-
tioning of the top Calrods in a GE
Toast-R-Oven., They are: a faulty
weld, malfunctioning Calrods or a
burned-out anticipator heater. The
anticipator heater iz mounted on
the bimetal (thermostat assembly)
housing.

Unless you have experience re-
pairing a Toast-R-Oven, leave it to
a GE service center, There are
several procedures involved which,
if not adhered to carefully, could
make your unit hazardous. Repairs
must be made properly so the unit
can withstand high current and
heat.

For example, if a continuity test
reveals that the upper Calrods are
ineffective, they are replaced by
clipping the welded bus wires off
close to the Calrod terminals, The
tabs retaining the upper reflector
adjacent to the Calrods are straight-
ened, and the Calrods are released.
To install the new Calrods, the bus
wires are silver-soldered to the Cal-
rod terminals while adjacent com-
ponents are protected from heat
with asbestos paper. ™

It you have a question about any appliance,
send it to Appliance Clinic, Popular Me-
chanics, 224 West 57th 5t., New York, N.Y.
10019. Sorry, but letters cannot be an-
swared individually. Problems of wide Infer-
est will be discussed in this column.
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cigarette, FTC Report May 1978. Golden Lights: Kings Regular and Menthol —
-8 ma. tar, 0.7 mg. nicotine av. per cigaretie by FTC Method.

Source of all ‘tar’ and nicotine disclosures in this ad is either FTC Report May 1978 or
FTC Method. D All Brands Sold: Lowest tar. 0.5 mo.tar" 0.05 mao, nicotine av. per

Waming: The Surgeon General Has
That Cigarette Smoking Is Dangerous 1o Your Health.
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SCIENCE WORLDWIDE

Papering the fields

A Bwedish inventor has devised a
method for collecting peat and con-
verting it into a paper-like sub-
stance for use in raising crops,
The peat iz dehydrated and pro-
cessed into “Agripaper,” which
can then be embedded with seeds
and spread over semi-arid or des-
ert land,

Tests in the United Arab Emir-
ates have shown the Agripaper to
be especially helpful in the cultiva-
tion of alfalfa, a crop of great
value in feeding both livestock and
people. Additionally, seeds embed-
ded in the paper germinate with
only 50 percent of the water nor-
mally needed, Commercial delivery
of the material is expected to start
next year.

Crushed stone

A method of painlessly removing
kidney stones from test animals
will soon be tried on humans,

Developed by the Munich Uni-
versity Clinic and Dornier GmbH,
the process uses intense sound
waves to pulverize the stones. The
sound waves are being “aimed" at
the stones by a special reflector
in bursts of a thousandth of a sec-
ond.

Experiments so far seem to
show that the stones can be
crushed without damage to the
aoft tissue surrounding them: if
so, particles still too large to be
carried away by urine could be
repeatedly  bombarded without
pain or danger to the patient, The
treatment may reduce the need for
kidney stone surgery by about
half,

Throwing biorhythm off base

The “science” of bilorhythm has
enjoyed wide vogue recently, and
several energetic souls (almost
none of them scientists) have
made quite a lot of money writing
and lecturing about it. But now
severnl studies have all reached
the same conclusion: There is ab-
solutely no basis for believing in
biorhythm.

In one study, researchers at the
Johns Hopkina University School
of Medicine scrutinized 205 high-
way crashes in which drivers were
clearly at fault, to see if the acci-
dents occurred more freguently
during ‘“eritical” or ‘“negative"
parts of the biorhythm cycle. (Ac-
cording to the theory, three cyveles

=

Speclal filter reflects some light lo silicon cell (front), passes the rest to AlGaAs
cell (rear). Coolant and cell-generated current flow through the tubes.

repeat from birth. The physical
cycle, every 23 days; the emotion-
al, every 28; the intellectual, every
33. Critical days are at the begin-
ning and midpoint of each cycle).
No relationship between the acci-
dents and those parts of the cyvcles
was found.

Similar results were reported in
an analysis of the performance of
professional  athletes. William
Bainbridge of the University of
Washington showed that golfing
victoriea and no-hit baseball games
did not happen during biorhyth-
mic “high” pericds any more than
would be predicted by chance, And,
according to a study at Laurentian
University of 400 mining acci-
dents, the mishaps “were not more
likely to occur on critical days,
around eritieal days, or during
descending portions of the various
cycles."

Two cells are better than one
When we last looked at solar cells,
in this column (August "78, page
33), we reported on developments
that may reduce the cost of silicon
cells. But no matter how cheap
they are, they're still only moder-
ately efficient. Aluminum gallium
arsenide (AlGaAs) cells can be
much more efficient, but are quite
expensive.

What to do? Varian Associates of
Palo Alto, Calif.,, may have the
answer: combine the two tvpes of
cells to yvield high efficiency at mod-
erate cost., They recently hooked up

a device that gave a record 28.5-
percent efficiency (see photo above),
The previous record was 23.4 per-
cent.

It seems that different types of
cells are sensitive to different
wavelengths of light. A filter in
the Varian unit reflecta one group
of wavelengths to a silicon cell,
passes the reat to an aluminum-
gallium-arsenide cell. Efficiency is
further enhanced by concentrating
the sun's rays 165 to 1 with a
parabolic mirror.

This approach is only a precur-
sor to a “stacked” cell, a sort of
two-cell sandwich that uses the prin-
ciples of the dual-cell device. Ac-
cording to John Heldack, one of the
project leaders, a cell with a higher
concentration ratio and efficiency of
30 to 856 percent is “perhaps two or
three vears away, with sufficient
funding.”

Outsmarting mosquitoes

An alternative to pesticides has
been developed at the Univeraity
of Notre Dame, where scientists
are trying to force mosquitoes to
infect one another with a fatal
dizease. Male treechole mosquitoes
have been infected with a proto-
zoan that is harmful to the insects,
but to nothing else, The malea then
are released in breeding areas
where they defecate or die, leaving
protozoan apores behind for young
larvae to feed on. The results so
far have been good.—Tom Selag-
MR
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PANATELA SEPARATES.
YOU'LL STAND OUT FROM THE HERD <
WITHOUT GETTING FLEECED.

A man in sheep’s clothing? Panatela wouldn't hear of it.
Which i1s why the Panatela tradition of sound construction
and exquisite styling is combined with prices just

about any man can easily afford. For instance:

the entire Royal Worsted (a remarkable new fabric

with a soft, luxunant wool “feel”) outfit

shown above cost less than many people spend
on a sportjacket alone. Panatela Separates. When
you don't want to follow the flock. To get your free
booklet “Guide to Dressing Well,' write us at:
Levi's® Sportswear, 1 Industrial Drive, Box 4547,
Maple Plains, Minnesota 55348,

QUALITY NEVER GOES OUT OF STYLE.



THE PM GARAGE

CAPSULE REPORTS ON NEW AUTO

PRODUCTS BY THE EDITORS

Power for Pﬂ‘l!il‘lﬂ

If you drive a car with aircondi-
tioning, wyou've certainly experi-
enced poor acceleration when the
air is on. That's due to the loss in
available hp which is diverted to
run the compressor. The power loss
is especially frustrating with small-

Vacuum switch culs oul ac compressor
when accelerating. Wire goes to 12-v.
clutch connection; vacuum line to carb.

er engines and can make passing in
traffic a bit dicey. Now there's help
that involves 10 minutes' do-it-
yourself work and $12. Pass Master
is a small, vacuum-powered switch
that automatically disengages the
compressor clutch during quick ac-
celeration. Installation is simple:
one electrical connection to the
compressor cluteh, and a vacuum
connection teed into the carb vac-
uum line. One tip: Scratch the op-
tional hookup (for no compressor
operation at idle) if most of your
summer driving is in the eity,
where long idling periods are com-
mon. Halem Industries, Inec., Box
1419, Cocoa, Fla. 32922 —B.H,

Valve service tools

When an engine starts burning
oil, defective stem seals usually are
a prime cause. You can replace

Universal valve spring compressor.

these seals without removing the
cylinder head, using air pressure
into the sparkplug hole to hold up
the wvalves and a special valve
spring compressor. You used to
have to pick a spring compressor
specifically designed for your make
of car, and anvthing to handle an
import was either difficult or im-
possible to get,

But now there's a universal com-
pressor. It's adjustable. By putting
a retaining peg into the appropri-
ate holes in the jaw and handle,
you can change the relationship be-
tween the two, 2o it works on al-
most anything. You even can use
it on GM overhead valve engines,
with a special adapter (included)
that permits bolting it to the rock-
er ball stud. (About $10 from K-D
Tools, Box 1767, Lancaster, Pa.
17604.)

Tweezer tool for valve spring keepers.

Once you've got the spring com-
pressed, you've got the problem of
handling the spring keepers. Get-
ting them out is normally not diffi-
cult, but putting them back in can
be a test of patience, particularly
on some overhead cam engines
where space is limited, Now there's
a neat, simple answer: a $4 twee-
zer-like tool with magnetic tips
shaped to hold the keepers. The
magnets make removal supereasy,
but their real value is when it's
time to put the keepers back in.
Just set them up on the tweezer
fingers, put the tool into position
on the valve atem, then lift the tool
up and away. The keepers remain
in the correct position and you can
release the spring. We tried this
one over and over and couldn't be-
lieve how easy it was. It's available
from Lisle Corp., Clarinda, Iowa
51682.—B.H.

Trans temp gauge

If you tow a trailer, or have a pick-
up or truck with an automatic
transmission, you might do well to
monitor your transmission’s fluid
temperature. Overheating is the
main cause of transmission failure,

EB&M Automotive now markets a
lighted dashboard gauge with a
sensor that taps into your trans’
radiator return line. Installing one
in my Dodge
wagon was like
hooking up a fuel
filter,

The gauge lets
me monitor heat
buildup inside the
tranny on a color-
coded dial. Any-
thing above 220°
F. means slow
down and let things cool.

The gauge and instal'ation kit
cost $30.41, at many parts stores
or from B&M Automotive Produets,
9152 Independence Ave,, Chata-
worth, Calif. 91311.—M.L.

Transmission
temp gauge.

Rust remover and sealer

Is vour car rusting away? They
say once rust starts, nothing can
make it stop.

That might no longer be true.
Noverox is a compound that re-
moves rust and then seals the
metal, I tried it
on & rusty tail-
pipe, and so far
the Noverox-
treated spot re-
mains unecor-
roded, while the
untreated areas
around it have
rusted through.

All T did was
remove the loose
scale with a wire
brush, Then I
poured on Nove-
rox (it ecan also
be brushed or sprayed) and let it
dry. It poured out white, but
turned black as it set and reacted
with the metal underneath.

Noverox can be painted over, and
an B-oz, bottle lists for $4.95. If
you can't find it locally, order from:
Noverox, Ine., 960 North San An-
tonio Rd., Los Altos, Calif. 94022,
—M.L.

Rust-stopping
compound.
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" GRANDPA
al 75ﬂ| .

AUNT BELLA, DAD'
and MOM at 43mm.

GET CLOSER TO YOUR FAMILY.

With the Fujica AZ1 Zoom
Camera, you can take a beauti-
ful wide shot of Grandpa planting
his geraniums, or a close-up of

his smile without having to
change lenses.

Just zoom out for the wide
shot, zoom in for the close-up.
It's the only fully automatic
35mm SLR camera on the mar-

(You can also get a 50mm
1.4 or 56mm 1.8 lens.)
But this light, com-
pact zoom isn't all the
AZ-1 has to offer.

It has one of the
world's most accurate
and reliable automatic

exposure systems,

‘_ ket that comes with a zoom lens.

hecause it comes with a built-in
micro-computer, Just point the
camera and you automatically
get the right exposure.

You even have a choice of
optional accessories like the
Fujica Auto Winder and the
Auto Strobe Flash.

If vou're in the market for a
new 35mm camera, think of all
the fun you can have zooming
around town with yvour Fujica
AZ1.

For beautiful [
pictures, we recom- r""“ﬁﬂ '“"“"m‘
mend Fuji Film. ®

..._.—-i;u‘ﬂ-

THE FUJICA AZ-1 ZO0OM CAMERA.

FUJI PHOTO FILM LUSA., INC. 350 FIFTH AVE., N.Y., N.Y. 10001




did we realize that our six pages plus cover

was just the tip of an iceberg.

by Wade Hoyt

e asked for it. We got
Witl And it wasn't a
Tovota, either. In the July
78 PM cover story on cult
cars, I wrote that: “The
definition of a cult car is a
highly personal thing. My list
of favorites starts below,”
Like any piece of magazine
journalism (as opposed to hook
journalism) there just isn't room
to list everything wvou'd like to.
At the end of the article, we added
16 cars "whose owners will he
hopping mad if we overlooked
them,” and added that *“we'll cer-
tainly hear from fans of TV Rs, lzsos,
any cars with gull-wing doors . . "

Well, about the only people we
didn't hear from were the owners of
TVRs, Isos and gull-wing doors. But
we were swamped by the owners of
almost everything else. Some of
them were understanding of our
space limitations. Others were hop-
ping mad. Some of their letters are
printed (in shortened form) on
these pages. Of course, there just
isn't room to reprint all the letters
we received. So please don't send
any letters about how PM didn't
print the letter you sent about how
PM didn’t print the name of your
favorite cult car.

| have two questions: (1) In the
Viega, how do you tell the difference
between a Cosworth engine and the
standard engines. (2) Where does
the '64 Chevy Bel Air stand?
David Baron
Bronxville, N.Y.
(1) The Cosworth engine has two
camshaft covers on top with the
words “Cosworth Vega' cast into
them. The standard engine has one
cam cover and a puddle of oil under-
neath. (2) It doesn't stand, Dave, it
just sort of slinks along near the end
of the line.

The author's decision to make the
Buick Regal Turbo VB a future cult
car is a big joke. All | can tell you is
the Olds Cutlass outsells the Regal
four to one. That's what makes a car
great—public acceptance.

Joseph Krawczuk
Troy, Mich.
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Neglected: All MGs going
back to this exquisite 1933
MG K3 Magnette,

See the Aug. '78 PM Owners'
Report on the Regal Turbo, Joe.
They seem to be an unusually satis-
fied bunch of owners. Hope you
enjoy your Olds as wall.

You missed my car, a 1977 Datsun
200-SX. Wherever | drive, | always
get a honk, a hand wave or some
signal of recognition from another
200-SX owner.

There are not that many on the
road yet and the price is just high
enough to make the car expensive
enough to keep it still unique. | hope
we remain a small group of owners
and maintain our cameraderie.

John A. Cox
Robesonia, Pa.

Your hope may come true, John,
we heard that the 200-SX's days are
numbered.

| have never seen raw motor oil
sprayed on the inside of a Corvair

Datsun 200-SX.

windshield. True, they were big oil
leakers, and oil dripping on the
exhaust manifold would smoke and
the heater/defroster brought smoke
and fumes inside the car until it was
necessary to drive with the windows
down. This problem can be solved
by installing high temperature Viton
O-rings on the pushrod tubes. The
factory O-rings become brittle, crack
and leak. All four Corvairs | restored
weare profuse oil leakers when pur-
chased. Today, not a one leaks a
drop of oil. Any curb-side mechanic
can install a new set of O-rings in
five hours.
Virgil Hughey
El Dorado, Kans.
| guess you never saw my neigh-
bor Fred's '65 Corvair, He swore that
it sprayed oil all over the windshield.
Now, maybe it was just fumes that
recondensed on the glass, but he
still had to drive around in the winter

(Please turn lo page 30)




Matched Components from Panasonic. When we
first introduced them, a lot of peopla thought it was
a good idea. Including our competitors. That's why
you may find other systems that look like Matched
Components.

But there's more to
Panasonic Matched Com-
ponents than just good looks.
There's Panasonic sound.
It's a result of our combination
of power, inaudible distortion
and sophisticated circuitry
that separates merely good-
looking compacts from
our great-sounding components.

If you're into B-track, get on the right track with
our best AM/FM stereo receiver with B-track, the
RA-6800, While cassette connoisseurs will choose
the RA-6700 stereo receiver with Dolby* noise
reduction system (shown below). Both receivers
deliver a solid 25 walls per channel, minimum
RMS into 8 ohms from 40 Hz to 20 kHz with no more

Thrustera® For an
axira thrus! of bass

than 0.8% total harmonic distortion.

There's also the RD-3500 automatic-return
servo-belt-drive turntable (shown below). It comes
complete with a sensitive magnetic cartridge and
the kind of performance
specs that will put you in
the same league with your
friend the hi-fi nut. _

So will the sound of our =
SB-1800 Thrusters
speaker system. To a 10"
woofer and a 10" passive
radiator for an extra thrust of bass, the SB-1800
adds a parabolic short horn. It adds better sound
direction and more presence 10 your music.

And for superb private listening, put on a pair of
Panasonic Duo-Cone headphones. Think of them
as accurate, full-range speakers that just happen to
weigh 9.2 ounces.

So beware of imitations. Get Panasonic Matched
Components. And get hi-fi without the hassle.

Dolby is & trademark of Dolby Laboralories, Ine, Cabinstry i simulated wood

-

Ve
&

Duo-Cona'™ headphones (EAH-520)

When it looks this good,
who cares how it sounds?

Panasonic does.

just slightly ahead of our time,
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D:: Richard Balzhiser, Director for Fossil Fuels and Advanced Systems at the Electric Power Ru:.an.h Inmmte.
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Photographed ar U.S. ient of Encrgy’s Sandia Labs solar
thermal test facility near Albugquerque, New Mexico,




“Owr principal solar research
effort is to develop collectors to use solar
energy concentrated by mirrors. Such
systems must be in use a large part
of the time to justify the large capital

ing to do.’

investment, While the sun’s energy 1s free,

it’s only available part of the time,
so we'll need innovative storage or hybrid
systems if solar electricity costs are to
compete with other alternatives,
SOLAR CELLS
“Present solar cells are far too costly
for utlity use. We believe thin-film

technology or very advanced cell concepts

using concentrated solar energy offer
the best chances for producing electricity
at competitive costs. We've recently
had some exciting results which could
lead to the breakthrough necessary for
solar cells to receive serious consideration
by urilities.
SOLAR HOMES

“To investigate and refine solar
heating and cooling systems, we
have built five houses on Long Island,
and five in Albuquerque, equipped with
various combinations of space condi-
toning and storage systems. We will run
more than 100 experiments over the

e ea— _next three to four years to identify the

mix of solar and other things a
9. o homeowner can do in combination with
- 1.‘;7:‘ his utility to lower the overall cost.
.« “Ascoal-fired plants become more

expensive and more complicated, new

approaches to producing power from

et 4 coalcould become more attractive. We're
Vi : -;’f“" looking for better technology to protect

- theenyironment at Minimum cost.

R&D on coal gasification and fluidized

combustion has shown considerable

promise. Unfortunately, these are not

The time to build

he time to build power plants is now.

Edison Electric Instinute
PO. Box 2491, General Post Office
New York, NY, 10001

T e AR S
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City

available today, and our immediate
needs must be met with better conven-
tional plants that operate as cleanly,
as reliably and as cost-effectively as we
can make them.”

NUCLEAR POWER

n 1; ve nwnn. Director for Muclear Power at the
Electric Power Research Institute,

“About 80% of our nuclear
research is aimed at making nuclear
power even less ive. We're trying
to improve reliability, to extend
life, to protect against the cost of plant
shut-downs, to make plant operations
go smoother.

“We're getting involved in n _
typcsufdmamcs,newm o

dwm,andvaysoph:s- oy
ﬁm ways of analyzing materials. :
Buxhas:mlly:taﬂcmn:sbaﬂkmmdm-
ing even further the cost of nuclear
power.

This country will need more

bd'mtmumcsu? nmnrmmﬂdm

B
v

. mmwmwm:;mm _ '4.
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Please send me free informarion about research and development programs that are exploring our energy options,

State Zip

of electric companies
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Here are some more cars considered cult
cars by their vociferous owners: Triumph
TR-7 is at top; Saab 96, center; and the
venerable MGB is at bottom.

CULT CARS CONTINUED...

(Continueda from page 28)

with a pile of old rags on the front
seat to mop up the oil!

Thanks for the tip on Viton O-
rings. If Fred had known that, he still
might be driving his Corvair, but
maybe not. It was also using a quart
of transmission fluid a week and he
had to cover up holes that rusted
through the floor with plywood be-
fore someone fell out.

Az a member of both the Classic
AMX Club International, and the
Rocky Mountain AMX Club, | was
disappointed to see that . .,

Gary Born
Denver, Colo.

| don't see how you could leave
out the Triumph TR-7 or any British
Leyland car for that matter.

W.R. Lyle
Kingston, N.Y.

| feel there is a car deserving

1872 Triumph TR-8.

POPULAR MECHANICS

recognition as a definite cult car. |

am referring to the Triumph TR-6.
Neil Watson
Garner, N.C.

Surely your author might have
heard of the Triumph TR-2, TR-3A,
TR-3B, TR-4, TR-4A, TR-250, TR-5,
TR-6, TR-7, GT-6, Spitfire, and the
soon-to-be-released TRH-8.

Marquis Carter Grove
President

Triumph Autosport Club
Ottawa, Canada

Yeah, Neil Watson and W.R. Lyle
mentioned something about them.
One question: On what grounds is
the TR-8 being released, and from
where?

| am sending you a picture of what
| truly believe will someday be a car
classic—the 1973 Dodge Charger
Special Edition.
Peter Frecchio
Norway, Mich.
Thanks, Pete, I'll keep it next to
Grove's letter,

A pox on that myopic churl Wade
Hoyt for classifying the Volve 1800
coupe as “pinheaded.” Perhaps he
should look at himself in a mirror.

Fran Stuart
Peterborough, N.H.

Thanks, Fran. It's always nice to

hear from the ladies . . .

| enjoyed your article on Cult
Cars, but was surprised you did not
mention the Mercury Capri. | find
that other Capri owners wave, honk,

flash and jump out of sunroofs at
me. | do the same back.
Robert Raye
Glendale, Calif.
Sounds pretty dangerous to me,
Bob. No one ever flashes at my
Capri. Only in California, | suppose.

| really didn't expect to see my '65
Ford XL 500 convertible listed.
Charles Rettstatt
Ringwood, N.J.
Good thing, too.

My feelings were hurt when you
said that '56 Chevys were “out to
lunch.” | was red for hours.

Greg Nichols
Martha Lake, Wash.

Gee, Greg, | didn't mean to hurt
anyone's feelings. | didn't say the
cars were out to lunch, only that
collectors seem to consider them
OTL—that is, not as desirable as the
'655 and '57s.

| own a '70 T-Bird four-door with
76,863 miles on it and it runs fine. My
problem is this: service managers at
the Ford agency tell me to hold onto
this baby, it's a classic. Other people
tell me to get rid of it.
John Conlon
Lawrence, Mass.
This is a problem? My feeling
about any old car is that if it runs
well, keep it! But if you don't really
get a kick out of it anymore, sell it to
someone who will. Line forms on the
right. ..

You missed one of the most inter-
esting cult cars of all—the three-
cylinder, two-cycle, Saab 96.

Doug Payne
Santa Monica, Calif.

In your article on cult cars, you
left out the Citroen D series.

Leslie Denham

Houston, Tex.

You bet I'm hopping mad. | own
probably the most beautiful, eco-
nomical (25 mpg), and durable
(187,000 miles) cult car ever—the
Mercedes 2805L.

Sandra Swanson
Tulso, Okla.

You forgot the Nash Metropolitan.
How could you?

K. Rineman

Denver, Colo.

You forgot to include the 1969
Ford Torino.

Barbara Valicenti

MNorton Hill, N.Y.

Your article was great, except
(Please tuin to page 192)



Salem Lights.

America’s largest selling
low tar menthol cigarette.
More and more smokers prefer
the mellow flavor,

cooling menthol and

total satisfaction.

Salom ;&W

Warning: The Surgeon General Has Determined

v L UELETMINE
That Cigarette Smoking Is Dangerous toYour Health

10 mg. "tar”, 0.8 mg. micotine av. per cigarette, FTC Report MAY 78




ALL OUTDOORS

Things to come

In June 1971, PM's auto editor,
Bill Hartford, predicted that a
atrange alternate-power engine
might someday appear in recrea-
tional vehicles (A Look Under the
Hoods of Tomorrow's Cars.) There
are no clouds in his crystal ball
This summer, Winnebago proved
Hartford's prediction in a special
motor home installation that may
be a forerunner of things to come,.

The new/old powerplant, known
as a Stirling, has actually been
around since the mid-1800a, when
Scotaman Robert Stirling thought
up this economical form of exter-
nal combustion power. Unlike en-
gines that burn fuel inside, Stir-
ling's invention heats air or gas
sealed inside a cylinder. Rapid
expansion pushes a piston to acti-
vate the engine. The heat, howev-
er, is applied to the outside of
what would normally be the com-
bustion chamber; gases inside are
reheated and recirculated. A 180-
hp experimental helium model pow-
ered a bus in Holland 10 years ago,

The Winnebago installation, in a
large Elandan II 32-foot motor
home, uses a Stirling’s special

advantages for evervthing except
motive power. A regular car en-

Packaged in side compariment of an experimental Winnebago Elandan, a Stirling

odorless exhaust. It is slightly
larger than a standard generator
but, when fitted out to provide
electricity, operate appliances,
supply hot-water baseboard heat
and recharge batteries, the total
weight is less. Entirely new and
more efficient motor home heating
and cooling is possible, and the life
of the Stirling is estimated to be
longer than that of a comparable
generator, with less maintenance
required.

At present the new enginea are
being made in Sweden and mar-
keted here by Stirling Power Sys-
tems, jointly owned by the Swed-
ish manufacturer and Thetford,
well-known supplier of the Porta-
Potti and RV sanitation systems.
Winnebago chairman Harold Bragp
hopes to have a limited run of Stir-
ling-equipped motor homes in pro-
duction next spring.

Looking at waterfowl

Thiz time of year, whether you
hunt ducks and geese for food or
only watch them wveeing overhead
as they migrate south, you can
enjoy them more with a new, pock-
et-sized $1.80 booklet from the
Fish and Wildlife Service of the
Department of the Interior. It's

i

external combustion engine may start a new trend in motor home sell-containment.

gine rolls the wehicle down the
road, but all heating, aircondition-
ing, electric generating and cook-
ing requirements are provided for
by one 10.7-hp Stirling. No LP gas
is necessary.

Advantages of the new svatem
appear to be numerous for the RV
outdoorsman who wants to stop
anywhere and turn on all the self-
contained comforts of home. The
new unit can burn gasoline, kero-
sene, diesel oil or fuel oil. It uses
less fuel than a conventional Otto-
eycle generator, with lower noise
level, less wibration, and eclean,

called Ducks at a Distance—A
Wildfowl Identification Guide, and
can be ordered from the Superin-
tendent of Documents, U.S. Gow-
ernment Printing Office, Wash-
ington, D.C. 20240, Full-color
drawings of 21 species are shown,
and many other wetland birds are
displayed in flight for identifica-
tion. Since recognizing bird colors
isa not only essential to the hunter,
but also one of the best ways to
Judge range and prevent “skybust-
ing" shots when the bird is much
too far away, we recommend the
booklet enthusiastically.

For shotgunners in the steel-
shot zones that are saving wild-
fowl lives by preventing lead in-
gestion, Winchester-Western has
announced gpecially improved
shells, Using a new Ball Powder,
they report higher muzzle veloci-
ties while retaining denser pat-
terns and greater energy on target
because more pellets per load are
possible. An energy increase of 18
percent in a 30-inch circle at 40
vards is claimed for Winchester-
Western 2-%; inch steel loads over
previous loads, and the 3-inch shell
delivers 32 percent more energy.

Save the tail
When wou've eaten fine stewed
squirrel right down to the tail,
don't throw it away. Instead, recy-
cle the tail by writing Mepps
Lures, Box 527, Antigo, Wis.
54409, for mailing instructions,
They pay up to 10 cents for tails
or up to 20 cents credit toward
their spinner lures with squirrel-
tail dressings.

Emergencies

Last winter's storms
freezing spells—the ones that
broke power lines, put heating
systems out of whack, stranded
motorists and turned homeowners
into campers—all deserve to be
remembered again this month., In-
stead of putting off-season out-
door gear away, inventory it, stow
gome in the car trunk, more in a
handy closet, and be sure every-
thing is in working order,

In case of blackout or blizzard,
equipment makers at the Coleman
Co. recommend not only their own

and sub-

lanterns, campstoves, catalytic
heaters, ice chests and sleeping
bags, but also candles, portable

radios, flashlights, matches, spare
canned food, water and extra bat-
teries, A Citizens Band radio in
your car is worthwhile too. Pre-
pare a checklist right now for

everything vou might need. ™

az POPULAR MECHANICS




Give any Manhattan
the crowning touch.

Seagrams 7 Dry Manhattan,

To 1 part dry vermouth add 3 parts
Seagrams 7. Grace with

a twist of lemon.
Brilliant,

Seagram’s 7 Classic Manhattan, :r_.s!lﬁrl 2L

T | part sweet vermouth add ; m:ﬁ g '
1 parts Seagram’s 7 and a dash of Bright idea!

bitters. Top off with a cherry. Tops!

Start out with the great taste of Se&gram‘s 7 and
you'll always end up with a great Manhattan.
Any way you like them, enjoy our quality in moderation.

Seagram’s 7 Crown

Where quality drinks begin. SEAGRAM DISTILLERS 00, KX.C.

AMERTCAN WHISKEY—A BLERD. B PNU._



Solar tennis, anyone?

The portable, 16-pound Rallymite model 505
is a solar-cell-assisted tennis-ball thrower.
With a 50-ball capacity, it delivers shots
every four or six seconds, from short lobs to
40-foot drives, It can shoot about 5000 balls
after a full charge from a.c. or solar cells,
the maker says; with solar assist, 7000.
Available for about $250 from Rallymaster,
2625 American Lane, Elk Grove Village, Nl
60007.

A lift for your truck

Almost any plckup becomes a forklift with Hy-Power Forklift. Lifting unit
mounts and dismounts easily from Super Bumper bolted to truck frame. Lift,
powerad by truck's battery, is sald to stack up to 1500 pounds as high as
7V: feet. Lift Is about $2000; Super Bumper and Jack Stand for mounting of
lift, $250 each, Solex Engineering, 1811 North 25th Dr., Phoenix, Ariz. 85009

Surfing without waves

A motorized surlboard, Skidaddle, permits sclo riding up to 25 mph. Rider
stears by shifting his weight. Craft is sald to be virtually unsinkable; if the
rider falls off, the propeller drive declutches and engine slows to Idle,
Boydkirk, 15 Holywell Hill, St. Albans, Hertlordshire, AL1 1EZ England.
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Come fly withme.
In the 1979 Thunderbird T-Roof convertible.

Now when you fly your own Thunderbird, you can
enjoy the open-air feeling of a convertible. It's the new
Thunderbird T-Roof, the ultimate touch of sportiness
in the legendary Thunderbird.

And you can add to your driving fun with a
choice of over 70 options, including AM/FM stereo
radio/cassette player, extended range fuel tank
and new seatbelt warning chime. Test-fly the new
Thunderbird T-Roof. Its a rarified experience.




Taking things apart

The D5 Desoidering Tool features a replaceable cylinder with 5 feet of
spacially-treated copper-braid wick; the wick absorbs remeited solder, Tool,
with .08-inch-diameter braid, $2.29; with .10-inch brald, $2.45. Refills are
£1.49 and %1.65. Chemtronics, 45 Hoffman Ave., Hauppauge, MN.Y. 11787.

Rolled-up sleeves

Protect your 35-mm negatives with Portertown
Negative Preserver. It's a continuous 100-foot
roli of clear plastic sleeving material, with
a dispenser. You cut any length you want.
About %3 from Porter's Camera Store, Box
628, Cedar Falls, lowa 50613,

Hand-powered light

Ever in desperate nead of a
flashlight only to find that
the batteries are dead?
Everlight uses a hand-
powered generator instead
of batteries so it's always
ready when you need it. It's
said to be shock and im-
pact-proof, as well as water
repellent. Costs about 56
from Michaels, Dept. A3,
Ettersburg Star  Foute,
Whitethorn, Calif, 95489,

. Reduce poison hazard

Many household items pose
a substantial polson hazard,
especially to small children.
The Poison Safeguard Kit,
containing syrup of ipecac,
activated charcoal and poi-
son safety information, may
be of significant help in an
emergency. Sold for under
£10 from Marshall Electron-
ics, 7440 North Long Ave.,
Skokie, 1ll. 60076.

The acid test

Or base test, for that matter. The pH Tester
model pH3 is a portable, self-contained in-
strumant designed to measura the pH factor of
solls, plants, tap water, swimming pools, bev-
erages and other solutions. The unit measures
from pH 3.5 to pH 9. No batteries are neces-
sary. It's in a high-impact case and an elec-
trode conditioner is included. About $20 from
J and M Instrument Corp., 86E Allen Bivd,,
Farmingdale, MN.Y. 11735.
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“Thank God forSorl

bonded leather and rubber
construction, combined with ocur
thick, boot-within-a-boot

felt liner. You'll find Sorels the
warmest, most rugged,

most comiortable boots you're
ever likely to wear.

No matter how bad the weather.
Don Powellek, the Expedition’s
Deputy Leader, wrapped up
Sorel's story best:

"At -=63°F...quite comiortable’’

That was the reaction

to the Canadian Sorel boot by
men whose lives

depended on proper loct gear,
Because at -63°F, cold leet
can kill you. Literally So those
men, members of the

historic Plaisted Expedition

to the North Pole, put their faith
in the warmth of Sorel.

Sorel’s incredible warmth is
made possible by its unique

Premium Carnbou
Pathlinder Champion Men's and Men's and
Men's Men's Women's Women's

- B e e =

Some styles available
in genuine Vibram
and Watile soles

Sorels by Kaufman ¢

For the name of your nearest Sorel dealer write Kaulman Footwear, Dept. P, Kitchener, Ont., Canada N2G 4]8



A gripping fish story

Your hands need never touch a fish while cleaning it, the maker of the Fish Grip
claims. Insert the tool into the fish's mouth and a spring-lcaded clamp grabs hold.
It's said to be corrosion-resistant and will float if dropped overboard, About 59
from Bear Paw Tackle, Inc., Box 494, Bellaire, Mich. 49615.

You're hooked

If bait keeps slipping off your single
lishhooks, Magic Bait Hook may solve
your problem. Made of single pieces of
wire in No. 2, No. 6 and No. B sizes,
double hook holds bait with tiny barbs
on the inside of each hook shank. Six
are $1.50. Grand Lake Tackle Co., Box
185, Grand Lake, Colo. B044T,

A breeze in your icebox

Many small refrigerators, like those
found in RVs, do not circulate cold air
evenly. Fridge-Mate is a coffee-cup-size
fan that can ba placed on a fridge's
bottom shelf to keep the cold air
moving. Two D-cells are said to keep
the unit running continuously for up to
three months. About $10. Fridge-Mate,
Box 22697, San Diego, Calif. 92122,

Plumbing the depths

The DS-300 depth sounder has a liquid
crystal display that is said to have low
power drain and furnigh excellant visi-
bility In bright light. Built-in wvisual
depth alarm adjusts from 2 to 80 feet;
audible alarm is optional. Unit shows
depth down ta 300 feet from surface or
below keel, depending on selector
switch setting. It's $435 from Kenyon

Marine, Guilford, Conn. DB437,

Bearing on the matter

With most compasses, you line up a
distant object in the sight and read the
direction on the compass card, but the
slightest movement causes the card lo
move around. The Hand Bearing Com-
pass lets you lock the compass card
when taking a bearing. It has a sliding
light shade to reduce glare in bright
light and an illuminated dial for night
readings. It's about $70, including two
nonmagnetic batteries, case and lan-
yard, E.S. Ritchie and Sons, Oak St.,
Pembroke, Mass, 02350,
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“Kodak brings the conv
(0] 3 built-ln flash to the magic
that develop in front of you |

The Colorburst 300 is Kodak's first instant camera featuring
a built-in fiash, and your all-time favorites: ease and convenience.
Convenience is topped off by Kodak's economical electronic
flash built right into the camera 50 it's ready for use.
Easy to use because the camera and flash are fully automatic.
SO yOu can take sharp, clear pictures outdoors, and even stop-action
shots indoors with the fiash. All with one camera and no attach-
ments (you can even use the flash outdoors for better portraits).
The best part comes as you watch your pictures develop, rich
with color, right before your eyes, Each print is protected by a dura-
ble, textured Satinluxe™ finish, too.
Ask for the Kodak Colorburst 300 camera at your
photo dealer’s and see why it's everything you could want
in an instant camera. © Eastman Kodak Company, 1978 PR10 print shown, '« actual size,
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How to

choose
your

second
lens

Analyze the way you like
to shoot, then pick the
lens accordingly.

by Dave Sagarin

Only a long lens—a 135-mm, in this case—could fill the freme with
detail (right) at the very top of the monolith in Frogner Park, Oslo,
Norway (above). Fifty-eight feet tall, the sculplure depicts human
siriving, is surrounded by other groupings.

he odds are better than four to

one that when you bought your
camera, you took the “normal” lens
that came with it. And there's noth-
ing wrong with that—a 50-mm or
Bb-mm-focal-length lens on a 356-mm
camera often does beautifully. But
it is not always the right lens.

For a portrait closeup you have to
get too close to the subject for the
person’s features to loock normal
For a nature scene you can't always
relate the foreground to the back-
ground. Face it: if you're serious
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Author took this picture of
nursery-school kids with
wide-angle lens that made
the two in front big but in-
cluded a lol of the setting
and action In the back-
ground. Normal lens would
make such a group more
uniform in size. Use of a
telephoto lens to pick out
faces would be another
good approach.

about your photography, you'll even-
tually want another lens,

If you have an interchangeable-
lens camera, there are lots of lenses
vou can buy. For many fixed-lens
cameras, there are supplementary
lenses that change the effective
focal length, although not by very
much. Some 110 cameras offer two
focal lengths or built-in zoom lenses,
There are supplementary optics that
change the focal length for less
money than a whole lens would cost.
And cropping during printing can

often simulate the effect of a dif-

ferent length.

So there are many ways to get
focal flexibility. The question is,
how do vou decide what you need.
You can start answering by analyz-
ing what you want to do. Don't buy
equipment until you know why you
want it—not just to save money, but
to remain efficient. You're better
off with a small collection of tools
that are right for the jobs you do.
Chances are, if you're already

(Please turn fo page 42)
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Whenil's time to order that
beautiful new GM car, insist
of those sensational
new Delco-GM
s.Built ta the cofr
i 's-exacting
s.-they're made by
als in-acund on
Andtheyre designed
ally-ler-your cat.
guality aufomotive
sound, specify=by name—a
. 4 soiind System

obile; Buick or
Codiflae dealerfor model
availability of Delco-GM
sound-systems.
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HOW TO CHOOSE YOUR SECOND LENS [contnued from page 41)

thinking about adding a lens, it's
because you've felt the need. Per-
haps you've wished you could get
more of a landscape in, or bring a
distant subject closer.

Or perhaps you have an interest
that requires special equipment. If
vou love to photograph flowers or
want to document a stamp collec-
tion, you'll need macro-focus capa-
bility. Focal length is not important
here, but rather the ability to get in
close and fill the frame with a small
subject. If your main interest, how-
ever, is architectural photography,
a perspective-correcting lens will be
almost a must, Or for wildlife you
may want an extreme telephoto.

There is a personality factor at
work. Some people naturally focus
closely on a single facet of a
subject, while others take in the big
picture, subordinating details. Your
pictures will reflect these concerns,
and the equipment needs will follow.

Expressing relationships

A wide-angle lens “gets more in,"”
we say, but it “distorts perspec-
tive,"” Getting more in—seeing more
of a landscape or more of the inte-
rior of a room—is certainly one
reason for using a wide lens, But
another, subtler reason is to present
the relationship between the ele-
ments of a photo, Things nearer the
lena become bigger, proportionately,
than things in the background, and
therefore more important. You can
take a picture of someone that
makes him dominant, vet includes

supporting background—his envi-

ronment.

As for the perspective business, I
object to the word “distortion.” If I
show you a picture of a tall build-
ing, taken with the camera pointed
up to get it all in, the vertical sides
of the building converge; the top of
the building is farther away, and is
seen as smaller, If I showed vou a
picture of railroad tracks that
didn't converge, would vou say that
wag distorted perspective?

Many lens alternatives

The people who made your cam-
era almost certainly make other
lenses for it, but a number of firms
make lenses that fit many cameras.
And there’s widespread interchange-
ability. How can you decide whose
lens to buy, once you've decided on
a focal length or a special type?

There is not too much optical
difference among lenses. Modern
design techniques are available to
all, and multicoating is practically
universal, The real differences are
in quality control, solid construction
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and dealer support—warranty an
availability of repairs.

If you're not going to drive nai
with it, and don't expect it to won
for 20 vears with minimum maints
nance, there's no reason not to buy
less expensive Vivitar or Soligor d
other nonoriginal-equipment len
The Vivitar Series 1 lenses, in fac|
are comparable to original equij
ment in both quality and price.

Zooms

A zoom lens seems to be the ide
solution to the second-lens problen
It offers a range of focal length
replacing two or even three star
dard lengths, Without shifting you
ground, you can crop in or out—i
the camera—to include just th
image you want, and modern d
signs have eliminated most of
traditional problems, such as foe
shift, soft edges and flare. M
newer zooms also have a “ma
setting, giving close focusing as
honus.

But all is not yet golden. For
thing, a zoom lens will cost a g
deal more than any fixed lens o
comparable quality, It will be big
ger, heavier and slower—maximur
aperture is likely to be about £/3.
It's easier to hurt and harder to fis
and its many rings and number
take some getting used to. Howeve
I don't want to come down too har
on zooms; I love them, and hav
taken photos with them tha
couldn’t have been done any othe
way.

Between lens and camera

You can get some of the advar
tages of a zoom lens with a foca
length extender, which mounts o
your camera in the lens socke
Your lens, in turn, mounts on th
extender, Extenders usually come i
2X or 3X—that is, they double o
triple the focal length of your lems
But extenders cut light transmis
gion; a 2X, with the lens set =
/5.6, gives the same amount o
light vou'd get through your len
alone set at £/11. They also reduc
sharpness, especially at the cor
ners—partly because you're intre
ducing extra glass and partly be
cause your lens was optimized t
put the image directly onto the filr
plane,

Closeup or extension tubes are in
expensive and good enough for a
but the most exacting macro worl
The reason to prefer a macro lens i
that it iz optimized for close worl
giving a flat field at short dis
tances, I'd say this is more impor

{Plaase furn fo page 158
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HOMEOWNERS' CLINIC

QUESTIONS ANSWERED

Bundle up

Our home iz centrally aircondi-
tioned. Should we leave our com-
presgor erpoged to cold and snow
all winter? Some people say a cov-
ering traps moisture, rusting the
unit.—Mrs. Ed Mills, Kalamazoo,
Mich.

Definitely cover it in winter. To
reduce the possibility of rust, lay a
couple of 1x2s across the com-
pressor top before securing the
COVer,

Languishing lally

I'm trying to eliminate rust on the
concrete-filled steel columns in the
bagement of my mother's home. My
late Dad faithfully scraped and
painted them, but what seemed to
be water bubbles always reap-
peared under the paint. The bub-
bles burst with a force that splat-
ters paint on the floor. One column
iz now splitting. My mother cooks
in the basement, but she runs a
dehumidifier. The moisture appears
to come from within the lally col-
umns, None of the experts I've con-
sulted can tell me what to do.—
James Cappiello, Amherst, Mass,

Nowadays, most builders use
thicker-walled lally columns rather
than thinner ones filled with con-
crete. The older columns were us-
ually filled on the job, If the con-
crete wasan't properly cured prior
to welding on the top and bottom
plates, moisture would be trapped
within the column, often for many
Yyears.

Try this experiment: Drill four
equally spaced (90° apart) li-in.
holes in a rusted column as near to
the floor as possible, SBimilarly, drill
four more holes about 1 in. down
from the top mounting plate. This
should relieve moisture pressure in
the column. Use a high-speed bit at
low rpm, applying cutting oil to the
bit as you drill. Be sure your drill
is properly grounded. Stand on a
dry board while drilling. Wait a
month before seraping and paint-
ing. Read the June '8 Homeown-
eérs’ Clinic (page 10, Wrought With
Rust") for more tips on rust treat-
ment.

Double-door finish

I have a beautiful set of stained
double doors on the fromt of my
house, but I can't find a varnish
that withstands more than six

months in sun and rain.—Thomas
Burdsal, Los Altos, Calif.

United Gilsonite Labs makes a
polyurethane finish, Imperial Zar,
that is probably one of the best
for wood exposed to weather, It's
formulated to combat damage
caused by ultraviolet rays from
the sun.

However, you must remove all
previous finish from the door's sur-
face and edges with paint remover.
Use a commercial bleach to remove
any last traces of stain and varnish.
Next, sand the surface and all
edges with a fine-grit paper.
(Edges must be properly sealed to
prevent dampness from attacking
the finish from within.) Stain the
door to desired color with a quality
oil stain, Allow to dry for 48 hours
before applying at least three coats
of polyurethane. Follow directions
on the can,

The address for United Gilson-
ite Labs is Box 70, Scranton, Pa.
18501. The suggested price for Im-
perial Zar is $6.50 per guart,

Caulking quandary

Asbestos shingle siding extends
over the foundation walls of my
house by about 2 in. There appears
to be another layer of shingles be-
tween the siding and the founda-
tion. Can I canlk the gap betireen
the inner layer and the foundation
wall, or will I create condensation
and motsture problems? Which
tupe of caulking would you recom-
mend P—Joseph Lynch, Yonkers,
N.Y.

By all means, caulk. The area
yvou mention is as important to the
air tightness of your home's ex-
terior “skin" as window and door
trim. If the gap is too wide, you
may want to prefill it with oakum,
which is manufactured for this
purpose. However, make certain
the asbestos shingles still project
at least 14 in, below the caulking,
g0 rain that drips off the shingles
doesn’'t follow the caulking to the

Do you have a home mainfenance or repair
problem? Send it to Homeowners® Clinic,
Popular Mechanics, 224 West 57th 5t., New
York, M.¥Y. 10019, Letters cannot be an-
swared individually, but problems of wide in-
terest will be discussed in this column. For
more home repair and maintenance help,
get PM's Home Care Guide, $4.95 postpaid.
Send order(s) to PM, Dept. HCG, Box 1014,
MNew York, N.Y. 10019.

foundation wall. Although more
expensive, use a caulking with a
silicone base, Follow the manufac-
turer's instructions, and be sure
to wear gloves when applying.

Paint preservative

fz there o way to preserve the
enamel finish on a yard shed made
of steel? Mine has become unsight-
Iy with mildew and rust.—James
Robbins, Montgomery, Ala,

There's a great range in price
and quality among vard sheds. On
even expensive models, often the
inside of bolt or screw holes aren’t
coated with enough paint. Scratch-
ing assembly bares metal and in-
vites rust,

A new steel structure should
have all seratches and bolts touched
up with a rust-deterrent paint, like
Rust-Oleum. A coating of auto wax
helps, too, but it's almost impossi-
ble to wax all the vulnerable areas
that water reaches.

SERVICETIP

If your oil burner suddenly stops, these
sleps may save a service call:

Make sure your thermostat is set 5°
above desired room femperature, and if
you have an automatic day-nighl control,
check that the cycle hasn't been re-
versed,

Check that none of your emergency
swilches (there are usually two) have
been turned off inadveriently.

Check whether you've run out of oil.

Check whether the main fuse or cir-
cuit breaker has blown or tripped.

Just once, press the overload swilch
on the mofor. A temporary power surge
to your home may have lripped it and
stopped the burner.

Press the stack-conirol relay switch
located on the junction box for electrical
wiring. Also do this only once.

Caution: If the molor doesn't start
after any of the above—or it starts and
stops—call a serviceman. You probably
have an electrical malfunction. ™
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GOOD TIME TASTE
NOW LASTS LONGER...

. RALEIGH
o - TS IOO,S

I 1) ey -
| |5 [ LW, &
| | LA

Warning: The Surgeon General Has Determined 9 mg. “tar", 0.9 mg. nicoting
That Cigarette Smoking Is Dangerous 10 Your Health. av. per cigarette by FTC method.
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You get genuine tobacco flavor in a low ‘tar’100...plus Double Gift Gv.;upons.

For free Gift Catalog. Call toll-free: (1-800) 626-5510. (Ky. residents call toll-free: (1-800) 752-6010.)
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Y Whoever you are, you can find the in-
our surance you need at The Insurance Store.
insurance Because The Insurance Store has
enough different kinds of insurance to fit
just about anyone’s lifestyle.
ShOlll Sowhether you need the usual types of
coverage —or something out of the ordi-
be as nary for your hobby or business —you can
- - - do business at The Insurance Store.
Ind IVldual And select your insurance from a wide
variety of leading companies—including
as you Al @, Continental Insurance.
To see that you choose exactly
what’s right for you, every Insur-
ance Store has an independent

agent who knows each company's special
capabilities and expertise.

So he can help you find the specific
company thatgives you the best coverage.
Andthebestservice Atareasonable price.

Maybe that's why so many different
people from coast to coast have shopping
at The Insurance Store in common.

To find the nearest Store, check the
Yellow Pages for an agent listed under
Continental Insurance,

He's perfect for someone like vou

The Insurance Store

Continental Insurance

[

From Subssdhanies of The Continental Corporation



he latest look in tackle is a re-

turn to nature. Observant fish
will find some of the lurid lures cw r ne year
that have been popular are still
around. But new printing and L -
painting methods make it posaible ls Ing
to show every scale on an imitation
minnow, and colors that look life-
like encugh to a hungry lunker.

Dick Kotis, president of the Ameri- Lunkers will cast a fishy eye at ingenious
can Fishing Tackle Manufacturers new gear being cast at them by '79 anglers.
Assn,, predicts the new artificial

baits will challenge any fishy-eyed by Bill McKeown curpbooss ebitor

observer with their true-to-the
original appearance, Ang'ers, he
be ieves, will continue to be cha'-
lenged by lighter and smaller rods,
ree!s and lines that test a sports-
man's skill.

And if you can't
make it look nat-
ural, the trend is to
make it disappear.
B'ack lines and lead-
ers are offered by Cort-
land, Berkley, Sunset and others.

8 Rods—were once cane or bam-
boo poles. Fiberglass changed that
and is still the most popular, de-
spite competition from graphite and
graphite/fiberg’ass blends. Next

FRBR they'll all b"e Eg‘;.'*“““}' Is It the first infiatable bass boat? The
rowning ia IIHII'.I.H O0n. Iimano s 11"”1: 11n_pw"d s.whr Elplﬂl"r has

among the makers offering blends,
8 Reels—are better than ever.

Kevite is a Kev'ar/graphite mix. g sjectric trolling motor in front, up to Daiwa has squeezed down the size

Shakespeare, after much success  7w.hp aft, and can carry 650 pounds. of its tiny Mini-Cast and Mini-Spin
with their Ug'y Stiks, is introdue- gets into even smaller Mini-mini
ing Kevlar Purdy Stik. Graftek, gystems matching reels and rods,
Zebco and Lew Childre are also Skirted open-face spinning spools

have gained much favor with the
lip that keeps your line from tang-
ling under the reel. Ryobi claims to
have the only spinning reel with
stationary spool and revelving bail
g0 the line is not twisted. Zebco
and othera feature reels that con-
vert easily for right or left-handed
anglers. Garcia's ingenious Ambas-
gadeur 2000 with Thum-it control
allows one-handed bait casting.

B Line—rates big news with the
announcement by DuPont that their
noted Stren nylon monofilament
fluorescent lines will now have two
to 15 times greater durability and
abrasion resistance than their com-
petitors. New Stren will be available
in two to 80-pound test,

; B Lures—have added rattles, wig-

:“ powerful little aerator, Lew's L-12 Air  Lite Bite alarm from Vexilar, Minneapolis, glen, sparklen and flavors. And riow
mp clips on any 12-voll power source, signals with light, horn or both when a i

draws less than one amp to keep fish fish tugs the line. The $20 device can Y0U can put little pellets of smelly
healthy. From Lew Childre's, Foley, Ala. also be rigged as a camp or boat alarm. ¢hum inside Chuminlures from Ap-
plied Oceanographic Technology, to
gtop rust and add a fish-attracting
smell with Lurelube by Webeo Co.
Nonstop action is possible with a
ball-bearing swivel from Sampro.
B Gear—for fishermen gets a ma-
jor bonus with tough and waterproof
Royal Red Ball Flyweight waders,
that fold into an 11-ounce handful to
A rod that runs the line up through the middle is made by True-Flite, Macedonla, fit one corner of Plano's transparent-
Ohio. The rod takes bait or spin casling reels, has no guides to chale the line, lid Magnum tackle box, ™
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WORKBENCH
PVIEXAMINES PRODUCTS AND SERVICES

Book for home remodelers

The folks at Georgia-Pacific (the
plywood and building products
manufacturer), recognizing the
great potential that every home has
for remodeling and/or improve-
ments, have produced a home ideas
book titled Greal Possibilities for
Your Home, It contains hundreds
of ways to make yvour home more
livable. The 208-page book boasts
color photos and remodeling ideas
for kitchens, bedrooms, attics and
more. Available at your local Geor-
gia-Pacific dealer, the $1.95 bhook
is now priced at 49 cents.—H. W,

Tap restores threads

Stripping the threads in a spark-
plug or other hole can cost a lot.
A pood alternative to rethreading
is this tool that repairs damage
starting from below, Rethreader
costs $12.95 for 14 x 1.25-mm tap.
Rethreader Tool Corp., 610 Martha
Ave., Olean, N.Y. 14760—D.0.

1. Grease the fap
threads te entrap cut-
tings. Then insert tap
in the opening. Pene-
frate past damaged
area and malich tap
with remaining good
threads. Align tap.

2. Grease wedge por-
tion of tap and check

markings to insure
proper size. Then
push wedge into
opening  alongside
tap, forcing thread
culters outward.

3. Slowly turn tap out
of opening, adjusting
wedge depth as
neaded to insure that
tap continues to cut
at desired width. Re-
move grease and de-
bris from the tool.

Pressure-fed paint pad
—— You never satop
to refill your

pad with this
continuous-feed
painting system.
A portable, one-
gallon, pressur-
" ized tank pumps
© only latex paint,
and vou control
. flow rate to the
pad. It cuts
painting  time
and eliminates
mesay work with

You hand-pump the
tank for pressure.

" P

Here's what comas with the system.

trays, rollers and brushes. For both
interior and exterior jobs, Pads are
disposable, and the syvstem boasts
easy-to-flush features, Price: $569.95
postpaid, Padeco, Inec., 2220 Elm
Street, S.E., Minneapolis, Minn.
55414 —D.0.

Hacksaw carries spare blades

| — . -

The hacksaw I've carried in my
toolbox for 15 years has been re-
tired by this Silver Streak model
from Greenlee Tool Corp., 2136
12th St., Rockford, I11. 61101. Three

features make the saw desirable:
1) Spare blades can be stored in its
backbone—a real plus for on-site
chores. 2) Extend the blade, lock it
in place and it ean be used as a
jab saw for hard-to-get-at cutting
tasks, 3) Thumb hook at fore-end
makes two-hand sawing a snap,
Price is $7.95 at electrical and in-
dustrial supply houses.—H.W.

Good toolbox for the home

Like most home carpenters, I keep
my tools in an open toolbox that 1
built; thus, I've long felt the need
for a closed box to protect fine
tools—chisels, cutters and the like.
K-32 carpenter's box from Kennedy

Well-built box has comfortable handle
and carrying strap, lockable hasp.

Mfg. Co., Box 151, Van Wert, Ohio
45891, has 2300 cu. in. of storage.
Inside there's a level bracket and
clips for handsaws and square, It's
available for %2R.40 at hardware
stores.—H.W.

It you've come scross a new product with
some special leatures, lat us know about fi.
Write ta PM Workbench, Popular Mechan-
ics, 224 West 57th 51, New York, N.Y. 10018,
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oty There are a lot of whiskies out
— e there, Straights. Blends. Canadians.
IACK | But none can give you the excep-
rypr - tional feel of Black Velvet” Canadian

et Whisky. A premium import at a very
et peasonable price.

Trv Black Velvet. And taste the
Velvet difference,

BLACK VELVET® BLENDED CANADIAN WHISKY, B0 PROGE. IMPORTED BY & |9/8 HEUBLEIN, INC., HARTFORL, CONN
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shade-tree mechanics.
A good shade-tree mechanic will monitor the car's

electrical system by installing one of the most basic
dashboard instruments...

The ammeter. Normally. an ammeter shows o
charge for a brief fime after you start the engine, and
then returns to zero. When there’s less charge than nor-
mal, it usually means a loose fan belt or o bad rectifier
diode. A constant dlsd:erge is most often the result
of either a broken fan or multiple diode failure.

For accurate and reliable readings. you need an
ammeter that's built for precision—the Stewart-Warner
Sensor Ammeter. You can buy it as part of a pre-
assembled panel of or mounted in a hand-
some modular housing. Two or more modules con be
dipped together for a unique custom look.

The Sensor Ammeter. It's part of an entire line of
Stewart-Warner equipment designed to meet the
needs of the shade-tree mechanic.
Stewart-Wamner Corporation —@han .
ffggsﬁug-er Pmdpﬁw S

iversey y A
=)

Chicago, lllinois 60614 ) \

STEWART-WARNER (1

ENCELLEMNCE

Talcum stops floor squeaks

ing surface. Simply line up the
drill bit parallel to one corner.

— Frank H. Day

Emergency blade for sabre saw
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Pay 2 Benefits

If vou enlist in the Army,
you'll start with good pay;
a long list of skill-training
courses to choose from;

30 days paid vacation cach
vear; the opportunitics to
travel, to continue your
education, and to qualify
for veterans’ educational
benefits. For more infor-
mation about all the oppcE
tunities in tod:

send the postcarg al
B00-431-1976 1gllired™~ g#
NY call Hlll-’-‘i l- i

ot to prove yourself every step of the way. That’s the way the Army 1s. They'll give you a piece
( ']'-l..i .H._h'f-... "'II-.II_J dl'e ]-ln.."‘-F"I."“.‘\i.l‘]'.'.. 1] ‘_-.'I.'I'LE‘I! [ :._:-.H_'u.i il[l-.l you |..:,|:l|,|1.'-,' your i-;1]1,_ f-.'|||_|']|, moye
up and get more. Right now I'm a senior gunner in a Chaparral Missile section. And every guy on this
section is responsible for the other guy. That can make vou an adult quickly, Responsibility feels like — it

fecls like strength? Join the people
who've joined the Army.




CAR CLINIC

SOLUTIONS
FOR MECHANIC,

HEADACHES
BY

MORT SCHULTZ

Jumping to a conclusion

The 1978 Oldsmobile diesel engine
is served by two batteries. Suppose
I have to jump-start this engine
from a battery in another ear. Am
I to assume that it can't be done?
—Jeff Benston, Louisville.

Maybe yves, maybe no. It depends
a lot on atmospheric temperature,
If the temperature is too low, the
single battery from another car
may not provide enough juice to
crank the Oldsmobile’s starter
motor. The combined cold-crank-
ing capacity of the batteries in the
Olds is 930 amperes (4656 amps
per battery at 0° F). The current
draw of the Oldsmobile's starter
motor, which operates at 100 rpm,
ia greater than the current draw
of a conventional engine starter,
which operates at 60 rom.

Jump-starting the Olds diesel
at a low temperature, will, there-
fore, reguire that the battery or
batteries being used match or near-
ly match the output of the 0Olda
batteries. Batteries in another Olds
diesel will do. So. probablv. will
a battery or batteries in a truck.

If temperature conditions aren't
too bad, however, you mayv he ahle
to jump-start the Olds diesel by
using a single battery from an-
other ecar, Connect the hoosting
battery to the battery in the diesel
that is located elnsest to the starter
motor, Using this battery will
create a minimum of resistance
during the starting procedure,

Connect the jumper cable from
the positive terminal of the boost-
ing battery to the positive terminal
of the battery in the Olds, Then,
connect the other cable from the
negative terminal in the boosting
battery to a clean ground on the
Olds engine.

This ground connection should
be at least 18 inches away from
the Oldsmobile batteries to reduce
the possibility of a spark igniting
battery gases,

The bumpers of the two vehicles
should not touch, and the engine
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in the boosting vehicle should run
at a moderate speed during the
jump-start operation. When the
Olds engine starts, switch off the
engine in the other car, and dis-
connect the jumper cables in the
reverse order from that in which
vou hooked them up.

Spotted reputation
Owur 1977 Chevrolet Malibu Classic
has 16,000 wmiles, It is equipped
with the 305-cu.-in. engine, Each
time the ecar iz parked, an oil spot
about three inches in diameter is
left on the carport floor., A Sears
mechanic told us the engine rear
main oil seal is leaking and gave
ug a #8000 repoir estimate. Our
Chevrolet dealer was authorized by
General Motorz to ecorrect the prob-
lem. The oil pan gasket was re-
placed, but the leak continues. Now,
the service manager says all late
model cars have this problem, We
can't believe it, but we will if you
tell ua it's true—Fred Vyse, Belle-
view, Fla.

I can’t tell you it's true, because

it isn't. Neither can I understand
the service manager's problem.
GM has authorized him to fix the
leak. If the trouble is with the
rear main oil seal, all he has to do
is drop the pan and pack the bear-
ing. Since the engine or shaft
needn't be removed, the Sears esti-
mate seems exorbitant. The job
takes about 114 hours. It sounds
to me like you're getting a run-
around.

Speeding up a recall

I own a 1977 Dodge Aspen station
wagon that's involved in o recall
program because of engine stall-
ing, I have not been contacted by
Chyrysler to bring my car to the
dealer. Furthermore, the dealer
hasn't received instructions. How
long do these things take?—-
Anthony Kojeszewski, Philadelphia.

I checked with Chrysler. Repair
information has been sent to deal-
ers, and notices are in the mail
This recall involves 1975-T7 Dart,
Valiant, Aspen and Volare,

Car manufacturers have com-
plained about owners of cars who
they say are lax about informing
them of changes in status. If you
are the original owner of a car and
change your residence, inform the
company so you can be notified if
there's a recall, Write the com-
pany’s Recall Notification Dept. Be
sure to include the vehicle identifi-
cation number (VIN) along with
the change of address,

If you are not the original owner
of a car and learn that it's been re-
called, or you want to find out if
vour car has been recalled, also
write the Recall Notification Dept.

(Please turn to page 56)

Ps-s-s-t: remember P-C-V?

Qil-fouled sparkplugs don't always forecast

worn piston rings or cylinder walls in an engine
with high mileage, They could signify something
less drastic. Champion Spark Plug Co. has found

that a big contributor to oil-fouled
sparkplugs is a blocked inoperative PCY
valve. A buildup of crankcase pressure
resulting from the blocked valve forces
oll and oll vapors past piston rings
and valve guides into the combustion
chambers, where thay
settle on plugs. The
solution is easy. Replace
the PCV valve, degrease
and clean sparkplugs,
and return them to
service.

PM CAR CARE
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FORD MUSTANG 79

FPresenting a whole New Breed of
Mustang for '79. Dramatic new
sports car styling gives this Mustang
one of the most efficient aerodynamic
designs of any car now built in
America. Mustang’s precise handling
helps it flatten corners. Choose from
four engines: a standard 2.3 litre
overhead cam, and options of V-6, V-8

.even a Turbocharged Mustang.
And with all this, Mustang is still
sticker priced to help vou bring one
home, in 2- or 3-door models, Capture
one at your Ford Dealer now.

FORD MUSTANG

FORD DIVISION




CAR CLINIC
(Continved from pege 54)

Explain the change of ownership.
Include the VIN.

Shiftless

I'm having a fit with the manual
transmizssion of wmy 1978 Buick
Skylark. After 6000 miles, it's
worse than ever. The dealer says
the transmission will “work in"
But when? I have to smack the
lever to shift from third to second
and from newtral to first. The deal-
er says there are no adjustments,
and all he can do iz oil whatever it
i# he opils., [ need help.—W.F.
Mitehell, Blythe, Calif.

You can bet you do. Has the
dealer adjusted the linkage? If he
doesn't know how, refer him to
page TB1-14 of the 1978 Buick
service manual,

If this doesn’t help matters, tell
the dealer to look at page TB1-11 in
the same manual., The page is de-
voted to shifting difficulty diag-
nosis and gives recommended re-
paira. There iz not one word about
oiling.

A good mechanic would start
seeking a solution by removing the
shift lever and shifting the trans-

mission from the engine rompart-
ment. If shifting is now effortless,
it confirms that the trouble lies
with a binding problem in the shift
linkage, maybe with the pivot pin.
If shifting remains difficult, the
trouble is located inside the trans-
mission, maybe with the synchron-
izing cone,

I would get in touch with the
nearest factory field service office
(refer to your owner's manual)

and throw the problem in their lap.
Seems as if this dealer needs help,
because shifting this transmission
should be as easy as putting a
knife through soft butter.

Mind of its own
'l be driving my 1978 Pinfo sta-
tion wagon at 55 mph when il

starts decelerating by itself. At
times, it will stop completely, A
couple of minutes later I'll be able

Modulating about modulators

P CAR CARE

The modulator valve probably causes more automatic
transmission problems than any other part, This
relatively inexpensive valve is used on nearly all

ATs, excapt in some Chrysler Corp. units. When the
valve fails, harsh, erratic or slipping shifts
result. At the first sign of trouble, therefore,

it's wise to raplace the valve.
You may avoid a misdiagnosis by
a transmission shop, thus major
expense. The valve is screwed
into the transmission housing and
connected to the carburator by a
vacuum line. Raise the car,
remove vacuum lines and unscrew
the valve. Most modulator valves
have an interlor spring-and-pin
assembly that should be reused
with a new valve. Then replenish
transmission fluld lost whan you
removed valve. Use frash fuid.
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€ _ > With Elmer's Redi-Spack
'Vm‘;:éf Eu don't need a p%‘s hands

B,

Asbestos-free Redi-Spack™ acrylic
latex spackling compound comes
ready to use with no mixing or
mess. Mo problems going on, either,
because it's got just the right
consistency.
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give it the pro's touch.

pack vs.
a leading competitor

In a first-time application test, the
competitor shrinks and cracks when
dry. Redi-Spack’s acrylic latex formula
resists shrinking, cracking and

sagging.

o B .

After as little as fifteen minutes
Redi-Spack is dry and ready to paint,
with little or no sanding. No priming
needed, because it won't wash out
under paint or show through.




CAN YOU OUTSMAR
OUR COMPUTER?

Don't be too sure. The computer built into
Parker Brothers game Code Name: Sector™
is capable of making thousands

of calculations per second. It'sas
powerful as early computers that filled
entire rooms and sold for millions of
dollars. And, while it gives you
clues to track down and sink a '
hidden electronic submarine, it &2k
also helps the subescapeand /4G
counter-attack. That's the a % >
catch that makes every game ~

a real challenge. Whether .
you're playing alone or
against others, your :
toughest opponent is the
computer. Code Name:
Sector™, the electronic
board game from

Parker Brothers. lt'sa
game with a mind of its own.

E /1578, Parker Brathors, Baverly, MA

to restart the engine as though Service bulletins

DSTZ-9550-A), The dry float level

nothing happened. At other times,
it will drop to a speed of 30 te 35
mph and maintain this speed no
matter how far I press the accel-
erator. After a few wminutes, it
will piek up speed again, The Ford
people have replaced the fuel filter,
installed a new PCV valve, funed
up the engine, installed a new elec-
tronie module and distributor sen-
gor, cleaned out the gas tank and
put on a new fuel pump, What the
hell is left?—Roy Weltner, Lan-
caster, Ohio,

The solution, if your Pinto gual-
ifies: A search of service bulletin
files will reveal to the dealer that
1975-T6 Fords and Lincolns with
200 and 250-cu.-in. engines and
YFA-1V carburetors have a prob-
lem with carburetor floats, Seems
they spring pinhole leaks that
cause flooding. The float, if dam-
aged, should be replaced with the
newer-type tapered float (part No.

GOT A PROBLEM WITH YOUR CART

Just ask Mort about it. Send your question
to the Car Clinic, Popular Mechanics, 224
West 57th 5t., New York, N.Y. 10019, While
letters cannot be answered individually,
problems that are of general interest will be
published in the column.

and float drop adjustments should
then be made according to shop
manual instructions,

Cold potato

In the summer of 1977, one of my
gong bought a 1971 Volkswagen
412, and the other son bought a
1974 VW 412, Great cars, unftil
the winter of '77-'78. Then, bolh
cars' heating systems failed to
wark, We took them to the local
VW dealer a few times and spent
a good deal of money before de-
ciding that the dealer didn't know
anything about this system. Is this
a warm weather ear only, to he
howsed in winter?P—Fred Robert-
gon, York, Pa.

VW of America sayvs that many
dealers don't know how to get this
tricky gasoline heater to work
properly, Normally, when the heat-
er isn't working the glow plug is to
blame, It has to replaced and/or
adjusted.

The company advises that you
call the customer assistance depart-
ment at VW's regional office in
Valley Forge. They will provide
technical assgistance to the dealer,
0 your sons won't have to freeze
this winter,

and DOT actions

H “Most vehicles which surge, stum-
ble, hesitate, or idle rough can be cor-
rected by a simple propane idle adjust-
ment,” says Chrysler in service bulletin
14-12-78. The bulletin discussas errors
made in employing the propane idie
adjustment procedure. Information In
the bulletin applies to 1977-78 domes-
tically built Chrysler Corp. passanger
cars and trucks,

B The subject is coolant loss at the
water-pump cover plate of the 460-cu.-
in. engine used In 1978 Ford cars and
trucks, Lincolns and Mercurys. The way
to stop this loss is to install a new
water-pump plate gasket (part No. B513)
as outlined in article 3196, service bul-
letin 158.

B The MNational Highway Traffic Safety
Administration (NHTSA), Departmeant of
Transportation, Is investigating com-
piaints of front-wheel bearing failure on
1973-77 Flat 128 and X-1/9 cars. To
date, 912 complaints have been re-
ceived by the manufacturer and NHTSA.

Bearing failure can lead to loss of
control. No injuries or deaths have been
reported. You may be alerted to the
existence of the problem by a grinding
sound from the front wheels. You should
also check wheels for looseness and
lockup. An estimated 221,000 cars are
involved in the investigation, m
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LISTENING POST

'80-Model GM compacts

Sharp-eyed auto writers occasion-
ally catch brief glimpses of future
prototypes when visiting the man-
ufacturers’ proving grounds for
magazine new-car previews. DBut
rarely are the cars we're not
gupposed to see so much in evi-
dence as they were during GM's
preview this past summer. Per-
haps because development time is
running too short to shut down
testing for even a few days—or

Sneak look at GM's 1980 fwd compact.

maybe because GM officials ac-
tua'ly wanted to pive us a sneak
preview of their '80 model front-
drive compacts—there were ‘B0
Novas, Phoenixes, Omegas and
Skylarks running around all over
the GM Proving Ground as we
came and went and tested and
photographed the "T9's,

Tne cars have a distinet Euro-
pean look in both two-door noteh-
back and four-door fastback wver-
sions, with front and rear styling
varying for each division. Chevy
and Pontiac were supposed to get
the fastback bodies and Buick and
Olds the notchbacks (just the op-
pogite of the intermediate alloca-
tion), but there were definitely
Chevy grilles spotted on notch-
backs and Buick noses on fast-
backs. Since we spotted no two-
door fastbacks nor four-door
notchbacka, and no wagons at all,
it's possible that only two of the
rumored five body styles are being
readied for spring introduction,

No '79 Cutlass/Century
notchbacks

Rumors that GM's Oldsmobile and
Buick Divs. would introduce notch-
back wersions of their interme-
diate Cutlass and Centurvy models
for "7T9 were either unfounded or
premature. The not-so-popular
fastback body styles will stay, and
without the rear hatch openings
some critica feel they should have.
Apparently the controversial Eu-
ropean-style sloping rooflines are
catching on a bit better with the

American public; but don't rule
out hatchbacks for later in the year,
and perhaps some Cutlass and Cen-
tury notehbacks later still.

Downsized trucks

Stand by for smaller, lighter pick-
ups, vans and 4wds as federal fuel
economy  standards  for light
trucks take effect. Insiders say
that Ford will have an all-new
series of downsized pickups ready
for '80 model introduction next
vear, and Chevy is expected to
follow suit in '81. The standards
(14 mpg for 4wd and 16 mpg for
conventional wehicles in '"80; 15.5
mpg 4wd, 18 mpg conventional in
'81) will be met with smaller en-
gines, including some diesels, more
fuel-efficient components and weight
and size reductiona.

Buick diesel

Although the diesel engine's fu-
ture is still uncertain in light of
emissions standards, both existing
and proposed, that are unfavorable
to it, the trade publication Ward's
Engine Update says that Buick
has developed a diesel version of
its popular 231-cu.-in. V6 for GM
vehicles whenever the corporation
wants it. But for now, Oldsmobile
remaina the only domestic passen-
ger-car diesel maker.

World Auto Congress

The third annual World Congress,
organized and hosted by the trade
paper Automotive News, was held
in Detroit again this vear and, as
in previous years, provided a
wealth of information about the
auto industry and its products,
both present and future, Attendees
from industry and government,
plus dealers and automotive sup-
pliers from all over the world were
treated to a rare collection of
speeches and presentations, includ-
ing several rounds in the continu-
ing bout between the government
and the auto,

Perhaps the best glimpse into
our automotive future was pro-
vided by Buick chief engineer
Lloyd E, Reuss, who discussed the
challenges facing auto engineers
as the '"T0s turn into the '80s and
beyond, Survival for the automak-
ers, he aaid, now revolves around
complying with the Federal Corpo-
rate  Average Fuel Economy

(CAFE) law (which requires a
fleet average of 19 mpg this vear,
20 mpg in 1980, 22 in 1981 and so
on up to 27.50 mpg in 1985) while
still satisfying other regulations
and producing attractive, affordable
future vehicles,

No mean feat. It requires signif-
icant “repackaging” and weight
reduction of every existing car
line in the next five vears, plus
design and development of more
efficient components and accesso-
ries, substitution of materials
wherever possible, adding sophis-
ticated electronic engine controls,
turbocharging small engines to
make them perform like larger
ones, advancing tire technology
for less rolling resistance without
sacrificing ride or traction, redue-
ing aerodynamic drag on wvehicle
bodies, improving powertrain effi-
ciency (lock-up torque converters
and overdrive fourth-gear ratios
in automatic transmissions, lower-
friction lubricants) and convert-
ing many vehicles to space-effi-
cient front-wheel drive while re-
ducing cost and complexity.

“Engineering for the eighties”
saidl Rerss “wil' not resu't in a
radical change in the automobile.
Rather 1 would deseribe it as
an efficiency evo'ution—where we
take the automobile as we know it,
and refine it, using the design
trends we have established over
the past few years to make it
lighter and more erere efficient.”

All this evolution will not come
cheaply: “At General Motors,” the
engineer pointed out, “we have
eatimated that it costs roughly a
billion dollars to achieve a half-
mile-per-gallon improvement in
our average fleet fuel economy.”
Despite that, of course, GM contin-
ues to be very good to its share-
holders., Amazing. ™

*X/IT: -NBURG
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The lead-free
leader gives
youa
motor oil

choice, too.

Plus straight talk
on every label.

# H'l' mihi {unewd b wmon
sy pr 'I'ufqmll'-:" il
e oo By the quart or by the case, lt'stiaw
R to select the right motor oil wi
rou ﬁ bt i Amoco’s new labels.
o :%:ﬂm; ) On the back of each can you'll find
y AP ::rn i atan 4 exactly what you want to Impw in
dod Tof your vehicie £ plain language. No technical jargon.

Mo longwinded sell.

Maybe you change your own oil.
Maybe you prefer to have it done
for you. Either way, just as you get
a choice of lead-free Amocos
gasolines, you also get a choice of
autstanding Amoco, motor oils.

LDO,—the original Long Dhstance
0il, Yaars of documentation prove it
delivers good mileage and drain
intervals of OVER 15,000 MILES.

AMOCO, MV —heawy-duty,all-season,
multi-grade oil. For both gascline
and diesal engines,

PERMALUBE,—heavy-duty, single-
grade oil. For both gasoline and
diesel engines,

Look for the labels with the Amoco
name, your assurance of proven
quality. Get the lead-free gasoling
leader's great oil choice now,
wherever you buy motor oil.

You expect more from a leader.

Amoco Oil Company

HEAVY. DUTY SERVICE

1 OQUART /09461 ITRE




Build PM's auto cable tester

Make this ground and
continuity checker from our
$1.95 kit and keep it handy.

by Jeffrey Sandler

any times the car battery is

blamed for starting problems

when the fault really lies with a
loose or corroded cable terminal.

Our auto cable tester will help
vou pinpoint those faults, and also
check for live wiring and continuity
of ecireuits. The ecireuit itself is
small; with a 9-v. battery it's a
compact device you can always keep
in the car. It will keep working for
nearly the shelf-life of the bat-
tery—well over a year.

Our kit contains a printed-cir-
cuit board, resistora, transistor
(2N3904 or eguivalent), light-emit-
ting diode, wire, pin probes, solder,
electrical tape and complete instrue-
tions for construction and use. All
yvou'll need to provide is the battery
(preferably alkaline type for relia-
bility), soldering iron, wire clipper
and sandpaper to trim and smooth
cirenit-board edgea. If vou'd like to
build the tester from your own parts,
see the schematic at right.

How it works

The transistor acts as a switch
which turns on the LED when the

Pin probes on leads pierce corrosion to
fest battery-cable connection. A lighted
LED indicates drop of .6 v. or more across
junction—and a bad connection.

base voltage is more than 0.6v. posi-
tive with respect to the emitter. The
two resistors, 6200 ohms and 470
ohms, limit the current in the base
of the transistor and the LED to
safe values,
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RED 470 DHMS

+av.

ANY LED
RATED FOR
20 mA OR MORE

(MINUS SIDE
OF BATTERY]) =

Complete cable tester with batlery makes
neal package to keep in glove compart-
ment. Components are soldered to foll side
of printed-circuit board (below). Solder
connections also used at baitery terminals.
Add tape between board and terminals.

The pin probes let you test wires that
have no accessible terminals. Here we
troubleshoot a taillight system, where a
faulty ground can cause a malfunction.

Note that if you were to connect
the 9-v. red lead to the white lead
the LED would light because the
6/10 “turn-on” voltage iz far ex-
ceeded. This configuration will be
used later in continuity testing.

Is a wire hot or not? Here we check 1o
see il airconditioner compressor clutch s
getting 12 v. Alligator-clip lead (not In
kit) is connected to ground.

All connections have some resis-
tance, but as long as it's very small
it doesn't cause any problems. Let
the resistance of a connection ex-
ceed a tiny figure, say 1/600 ohm,
@ lurn to page 62)




Sladetes SUNTIEN  Taeo _ ,
) “ | [ . .I?ﬁmg. tar”, 1.3 mg. nicoting av. per cigarette, FTC Report MAY 78 ¢
U : — -

C1878 AL AEYNOLDS TOBACCO CO_C

The man. The cigarette. They.speak for
themselves.

Ordinary cigarettes just don't have what
Camel Filters has,

Its blend of Turkish and Domestu: tnbaccus
gives him what he smokes for.

Pleasure. Satisfaction.

A Camel Fiters Man understands whs,r tne
l:aest times are nften me S’lmpiest
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BUILD PM'S AUTO CABLE TESTER
{Continued lrom page 60)

and the voltage drop with eranking
current will exceed 0.6 v., and the
tester's LED will turn on. This 0.6-
v. level is a good “breakpoint” for
determining whether the connection
is good or bad,

You must have cranking current
flowing through the battery-cable
connection to generate the telltale
voltage drop to see if the connection
is any good. This “in-circuit" test-
ing under load has an interesting
advantage. Take a battery cable
connection with just 1/100 of an
ohm resistance, A regular ohmme-
ter normally can resolve down to 1
ohm, but it never could detect a
resistance that small, so vou might
think the connection was good.

It's another story when up to 300
ampa. of cranking current flow.
Using Ohm's law vyou get a 3-v.
drop—3 v. less reaching the start-
er—enough to prevent the car from
cranking, However, 3 v. is five
times the 0.6 v. needed to turn on
our tester. Because the LED is on
whenever there is more than 0.6 v.
between leads, it can be put to good
use in finding faulty grounds. A
good ground in the presence of
current should be within a tiny
fraction of a volt from zero; if it
isn't, the LED lights up.

Bad ground may foul lights

Often you will run into a bad
ground in the brakelight and signal
system, and this makes the lights go
crazy. The turn signals may go on
when you step on the brakes, or you
may have some other crisscross mal-
funetion. Start probing around the
wires that go to ground; you may
find a connection corroded by road
spray that no longer makes contact.

You can use the tester to check
the end-to-end continuity of discon-
nected ignition cables. Do not at-
tempt to test live ones.

Normally, components are in-
serted from the blank gside and
soldered on the copper foil side of a
printed-circuit board. In this pro-
ject, we solder the componenta—all
except the LED—from the “wrong"
gide of the board, but this gives us
the advantage of having a flat top
on the ecircuit board. The compo-
nents won't be damaged, or short
against something, if they are on the
underside of the board. { You should
gtill make sure that leads aren't
shorted together during storage).

To order our kit, send a check or
money order for $1.95 (includes
postage) to PM Auto Cable Tester,
Box 1014, Radio City Station, New
York, N.Y. 10019, ™



Projection system widens screen

A Fresnel projection system produces a 4V:-inch diagonal
TV pictura on this portable entertainment center. Unit also has
AM/FM, FM sterec and weatherband radio, sterec cassetie
with record and play, and twin speakers. The XP1239 is about
$400. Quasar Electronics, 9401 West Grand Ave., Franklin
Park, Ill. 680131,

Digital multimeter

Model 3400 digital VOM has automatic zeroing and polarity
plus automatic over-range and low-battery Indication. The
JVz-digit unit has a Yez-inch LCD display and six functions,
including a.c. and d.c. volts and amps plus high and low-
power ohms for testing sensitive ICs, It's $140 from Triplett
Corp., Dept. PR, 286 Harmon Rd., Bluffton, Ohlo 45817.

So you can time the jet lag

The Marcury model 2790 Is said 1o be
the first quartz LCD chronograph-alarm
watch with dual time zone display. LCD
“flags" light up next to the day of the
week printed on the watch face. It's
£09. Lelsurecraft Products, 28 South
Terminal Drive, Plainview, N.Y. 11803,

Cool it

and bruises,

The makers of Iceband claim it Is
useful for treating minor burns, bumps
athletic
headaches and insect bites.

All-purpose lens?

Soligor's  35-to-140-mm (/3.5 One
Touch wide angle zoom and macro lens
has a range extending from moderate
wide angle to moderate telephoto. In
the macro (close-up) mode, maximum
magnification is 1:3 and minimum
focusing distance is 8.8 inches. The
automatic lens Is multicoated and
comes In several SLR mounts. About
$580. AIC Photo, Inc., 168 Glen Cove
Ad., Carle Place, N.Y. 11514,

Injuries, simple
leeband

can be frozen and still stay flexible, so
it can remain cooler longer on any part
of the body. It uses an adjustable elastic
strap. About $3.60 from Morcliff Thayer,
Ing., Tuckahoe, N.Y. 10707,
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PM PLAN OF THE MONTH

SPORTY BOBSLED FOR YOUNG DOWNHILL RACERS

It's cartoppable and can be used by either one or two. You can build it for under $50.

Light encugh for a child to carry (above),
this sleek bobsled is still sturdy and
comfortable for one or iwo riders, even
6-foot adults. You can build your own
bobsled using PM's plans, standard
shop tools, wood and hardware,

Front steering skis are controlled by pull handles on the To and from the slopes, the bobsled can be secured lo a car-

cockpit dashboard. Kids will love the “driving"” sensation.

hiz easy-to-build mini-bobsled

iz PM's way to double fun for
the kids this winter, and for many
aeasons to come. Light, sturdy and
inexpensive, the sleek sled needs
no special tracks, Dashboard-
mounted controls make it safe and
ideal for use on regular sledding
slopes—and your kids will love it.

The bobsled rides on ski-type
runners with more surface area
and “bite” than a standard pair of
skis. Four short runners under the
seat support the bulk of the
weight, while the “driver” controls
the steering skis in front. When
making a turn, angled kingpins
slant the outside ski similar to the
action of a skier's ankle. This
provides the same edging action
and gives an excellent grip. Four
rear runners, along with double

grooves in the steering skis, max-
imize edge control over steep or
virgin slopes.

A let-down tailgate permits a
gecond rider to hop on the back of
the sled, where he holds on tfo
built-in grab handles on both sides
of the cockpit. Four additional
runners in the tailgate follow the
main ski tracks and increase sur-
face area for added control.

PM's bobsled is tough enough to
carry everyone, from tots to
adults, For towing back up the
hill, a tow rope can be retracted
from the cockpit. With the tailgate
locked in the "up" position, all
gear can be carried in the conve-
nient back compartment.

There's no welding or involved
steaming and bending required to
build the bobsled. With PM's

top or placed in the back of a large station wagon or van.

plans, only ordinary hand tools are
needed, and all materials are of
standard lumber and hardware
stock. The body is made of a box
section with 1x12-in. pine sides
and stressed 4-in. plywood top
and bottom 20x68 in. The overall
track width is 30 in. The cost of
construction is under $50, includ-
ing lumber, glue, paint and hard-
Ware, ™

HOW TO ORDER PLANS

For complete PM plans and instructions
on how to bulld the bobsled, send a
check or money order for 55 1o
Bobsled Plans, Stevenson Publications,
Box 584, Del Mar, Calif. 92014. Pleasa
allow two to three weeks delivery for
a third-class mailing. For first-class
mail, include an additional 75 cents.
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PHOTO
HINTS

Artful dodger

Y

. S

Solder or epoxy a paper clip to
stiff wire to hold shapes cut from
black cardboard (an enlarging-
paper box) for dodging various
print areas.—FBEob Berger

I.D. for film

Keep vour name and address in-
side the lid of your gadget bag
and shoot it on first frame of each
roll that will go out for process-
ing. You'll be more likely to get
lost rolls back.—Ted Jordan

Make your own squeegee

Squeegees are great for getting
water off prints. Make one cheap-
ly from a new, unused windshield-
wiper blade refill epoxied to a
34 -by-2-in. wood handle, tapered
toward the blade—Ron Roberts
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Now you can program a perfect
meal with one incredible touch.

Our highly advanced microwave oven has just abourt all the features
you've ever heard about and then some.

But what really sets the Quasar oven apart is the fact that you don't
have to use those features to make a perfect meal

All you have to do is touch our exclusive [nsta-Matic™ Cooking
Control. You don't have to set time, temperature or power settings

Then all you have to do is wait, briefly, As you wait, a sensor inside
the oven —it's actually a microcomputer —automatically determines how
long the food must cook and then shuts the oven off when it’s done.

Then you take out the food. And enjoy. The new Quasar microwave
oven. It's incredible. And incredibly easy.

Quasar
makes cooking special agaln,.

Ouasar Elnctromes Compary Frankln Park, Hiinges 50131




f you've ever done specialized work

such as restoring or reproducing
an antique, you know that tracking
down some of the items yvou need can
be the most frustrating part of the
project. But this list of mail-order
sources for fine woods, unusual hard-
ware and tools can ease your way,

Keep the source list handy and use
it as a reference or to shop by mail
All have free catalogs or brochures
unless otherwise noted. A browse
through them may reveal helpful
itemsa you didn't know existed,

HARD-TO-FIND
HARDWARE SOURCES

Aaron Supply Co., Inc., 418 Benefit St.,
Pawtucket, A.I. 02B61.

Miniature brass drawer pulls and butt,
H, HL and T hinges.

The Armor Co., Box 290, Deer Park, MN.Y.
117249,

Pool table hardware, grandfather clock
parts, ornamental wood carvings.

Arrowsmith

Toel and Manufacturing

Veneers, 4x9 in. from Constantine’s box
of 50 ($7.25), are shown with Craftsman's
solid walnut, cherry and red oak moldings.

66 POPULAR MECHAMICS

Corp., 9700 Bellanca Ave., Los Angeles,
Calif. 90045,

Virtually any crnamental wrought-steel
hardware you can think of for an outdoor
gate: latches, handles, hinges, springs,
post caps.

Baldwin Hardware Manufacturing Corp.,
841 Wyomissing Blvd.,, Reading, Pa.
19603,

Large line of decorative period and

Wrought-iron gate hardware from Arrow-
smith: post cap (62 cents), latch-lock
gate-pull ($5.50), tee hinge ($4.60 a pr.).

contemporary hardware. Three current
catalogs: Quality Mortise Locks and
Latches, 18th Century Colonial Lock
Makers, Baldwin-Kaba High Security
Locks.

Ball and Ball, 463 West Lincoin Hwy.,
Exton, Pa. 19341.

Catalog, $4. Complete line of brass and
iron hardware reproductions; custom or-
ders for one-of-a-kind hardware in brass,
wrought iron or cast iron.

Barap Specialties, 835 Bellows Ave.,
Frankfort, Mich. 48635.

Catatog, 50 cents. Swiss musical move-

ments, upholstery hardware, lamp hurd-l
ware, drawer slides. |
J.D. Beardmore & Co., Lid., 3-5 Percy St.,
London, England W1P OE.J.

Catalogs, $8.20 per wvolume: Vol 1,
Builders' Hardware; Volume 2, Cabinet
Hardwarae. Batter than a trip through won-
derland—hand-made grilles, bath and
clock hardware, other brass and iron |
items in store,

Bergen Point Brass Foundry, 179 West
5th St., Bayonne, N.J. 07002,

Cast-brass hinges to order; brass,
bronze and aluminum hinges; shelf brack-
ets and table legs.

Capro Craft, Box 18, Greenlawn, N.Y.
11740.

Specialty hardware, candle cups, lamp
holders, campaign hardware.

This brass lock wilth drop ring from Bald-
win, priced al $140, is reminiscent of
those on fine Southern colonial homes.

Faneuil Furniture Hardware, 94-100 Petar-
borough 5t., Boston, Mass. 02215.
Catalog, $2. Minimum order, $5. Hard-
ware in cast, wrought and turned brass,
brass-plated steel and zinc die castings;
campaign hardware, Chinese character
pulls, dragon hinges, swivel glides.

Gaston Wood Finishes, Inc., Box 12486,
[Please turn o page 72)




We know you.You're the
 one who doesn't go for fancy
 cocktails or plain whiskey drinks.

So we want you to know
, about Arrow Peppermint Schnapps.

It's got a clean, lively taste
that starts out smooth
and stays smooth
all the way down.

So you can drink it
straight up any time you
like. Or, add ice or soda...
Arrow can take it

We know you...
you want Schnapps,
and you want it good.
Make your next shot
an Arrow.

ckruww

PEPPERMINT
SCHNAPPS

ARROW® PEPPERMINT SCHNAPPS, 80 PROOF. 1197 ARAOW LIQUORS CO  ALLEN PARK, MICHIGAN
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America's favorite do-it-yourself books.
Over 2,000,000 copies sold!
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Furniture Hewting. Air Conditioning
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Learn all the best ways to do-it-yourself and do it right!

®Take these 10 fabulous

= The best-selling Popular Science Skill Book Library in deluxe hard-gloss
1‘; paperback editions. A $39.50 value—now yours for just $1.95,
_~ 1650 PAGES of step-by-step how-to by top do-it-yourself writers,
arecees  NEARLY 3000 SHOW-HOW ILLUSTRATIONS, photos, assembly
drawings, building plans, tool diagrams, shop tips and more,

A lifetime library of expert do-it-yourself know-how!
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"HOW TO BUILD YOUR OWN FURNITURE by R. J. DeCristoforo,
* How 1o build lables, chairs, cabinets, desks and more with just
three basic elements: slabg, rails and legs. Complete informa-
tion on construction, lools, wood, hardware, fasteners, lixtures,
How to adapt standard components in new ways.

Hl‘ﬁ' 8 your chance to join the #1 book club for do-it-yoursellers
and get a ten-book library u'l' ractical know-how for just $1.95 The
best-selling Popular Science JH Book Library is a litetime guide to
doing scores of home handyman joba like an expart, You save time,
maney and frustration on everything from fixing the plumbing, build-
ing and finishing furniture . . . to doing your own masonry work,
painting, papering, wiring, shop projects and more, Your guides are
axpert craftsmen who explain their |deas clearly and simply, You see
how to do it in excellent show-how (llustrations. Thousands of them!
In all, you gel instant handyman Information whenever you need it

Build A Valuable Homeowner's Library at glant discounts!

That's what Popular Science Book Club is all aboul, Expert how-lo
for today's do-it-yourseller. Club membership entitles you to choose
many moté new books on your favorite handyman subjects. All at
giant discounts. You also get first choice of special custom-writlen
books—=commissioned spacially by the Club=and offered exclusively
1o the mambarship at discount. The len-volume Popular Science Skill
Book Library is an example, First-rate how-to that can turn any home=
owner intu a llm-uu handyman, You can get your $39.50 Skill Book
l.hug. $1.05...when you |oin Popular Science Book Club
now card today! (Offer limited.)

“MAIL ATTACHED CARD OR WRITE TO:

Remodeling how-1a ...

W

HOME GUIDE TO PLUMBING, HEATING, AIR CONDITIONING

" by George Daniels. Step-by-step how-to for doing your own

maintenance, repairs, installations, All principles, tools, tech-
niques, instructions, Plumbing: fixtures, drainage, seplic sys-
lems, more. Heating: electric, gas and oil heating, more. Air
conditioning: systems, room units, more,

HOW TO BUILD YOUR CABIN OR MODERN VACATION HOME
by Harry Walton, Build your own vacation home for a small
fraction of regular cost. You get complete construction methods
for foundations, porches, fireplaces, chimney, paneling, siding,
more. Sites, plans, materials, ulilities, financing.

HOW TO DO YOUR OWN WOOD FINISHING by Jackson Hand,
How to finish new wood, apply fillers, bleaches, stains, paint,
shellac, varnish, lacquer, enamel. A complete guide to resloring
marred surfaces, antiques. Maore on novelty finishes including
French polishes and glazes. Many pages in full color.

HOW TO BUILD PATIOS AND DECKS by Richard Day, How to
design and build a patio or deck for any-size property. No pra-
vious woodworking or masonry experience needed, All the
do-it-yourselt how-to explains everything about construction
materials, bullding plans, assembly technigues, lools, short-
cuts, accessories. How to build foolings, piers, posts, beams,
tiles, more.



Sharpen all of your handyman skills and save time, effort and dollars!

handyman books «-u=$4Q5 ..

and agree to take just two more books within a year. Regular
price:
Club membership entitles you o choose many more books at Club discounts up $39,50

to 50% and more. Brand new handyman books on all of your favorite subjects: Home

Improvement & Repair. Housebuilding. Wiring. Plumbing. Woodworking. Cars & MOET
Car Repair. Workshops. Appliance Repair. Electronics. Science. Technology. TENON
Masonry. Carpentry and more,

Guides you through every fix-and-finish-it job you'll ever do!

L

e "-m;k...__
Lawns a«d

A Hand..,
Landscaping Power Tools

How Popular Science Book Club Works

First, you get &yr 10-book Popular Science Skill Book Library
regular price 50) for nan 1.85 plus dellvery and handling.
nd no money now. We'll bill you alter you recelve your books.
Then, about every four weeks HE times a year), you'll récelve a
spacial Club bulletin describing the coming selection and allernate
books avallable. Review the bulletin prempily. I you wani the Main
Selection only, do nothing; It will be shipped to you automatically.
Il you do nol want the Main Selaction, or want an alternate boo
or no books at all, Indicale your wishes on the form thai comes

HOW TO MAKE YOUR OWN RECREATION AND HOBBY ROOMS
by Ralph Treves. Convert your altic, basement, garage, breeze-
way into a fun room easily, inexpensively. Complete instruction
on carpentry, masonry, insulation, wiring, heating, decorating,
more. Floors, walls, windows, doors, dormers, storage ideas,
maore.

HOME GUIDE TO LAWNS AND LANDSCAPING by Bruce
Cassiday. Professional home landscaping tips and how-to on
tesling and grading the soil, sowing proper seed and sod, plant-
ing over 100 different deciduous and evergreen trees and more
than 100 difterent ornamental shrubs, hedges, border plants.
How to use flagstone, pebbles, slate, railroad ties, much more.

HOW TO USE HAND AND POWER TOOLS by George Daniels.
How to choose, use, take care of all tools. Hand tools: hammers,
saws, chisels, planes, more. Power tools: sabre saws, drills,
routers, sanders, lathes, more. How to set up a power shop,
salety practices, money-saving ideas, shoricuts,

HOW TO WORK WITH CONCRETE AND MASONRY by Darrell
Huft, The do-it-yourself answer book on how to mix, pour, rein-
force, cure, trowel, texture and color concrete. How to lay
bricks, block, stone, flagstones. How to top and waterprool a
wall, Step-by-step instructions for building forms for founda-
tions, patios, barbecues, How 10 use transit-mix and ready-mix
concrete, All finishing details.

" HOW TO BE YOUR OWN HOME ELECTRICIAN by George Dan-
iels, All the basics of electrical tools, codes, types of wire,
house wiring, service wiring, outlets, plugs, switches, fixlures,
doorbells, fuses, electric motors and more, Also, basic electrical
theory, safety information, NEC requirements,

with the bulletin and return it before the date shown. [You will
always have at least 10 days In which to de this, but in the unlikely
avent that you don't, and you receive an unwanted book, you may
return Il 81 our éxpénse.)

BIG DISCOUNTS—"Your prompl réview of each bulletin and your
prompl return of the speclal form (if you do not wanit a Main
Selaction or ! you wiah to order allernate books) enable us 1o
service memberas most afficiently and help keep prices down. This,
in turn, enables us to ofer you hugs Club discounts up to 50%
and somatimes more,

Your only membership requirement Is io iake |usit two more
books of your cholce within a year. To relaln your Club dlscount
benafits, you need take only one book a year theraafler,

Ail books In the Club are offerad to ot discount and wirtually
all are ldentical to the original publishers® editions: same paper,
binding, |acket-—same sverything except price. Popular Selence
Book Club offers you tha best new, often hard-to-find do-it-yourself
bocks 8t the biggest bargains available,

Teol tips...

Bullding detalls...

'POPULAR SCIENCE BOOK CLUB p.0. 8ox 2006, Latham, N.Y. 12111

Finlahing schedulas. ..
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HARD-TO-FIND HARDWARE
{Continued Irom page 66)
3630 East 10th St,
47401,

Catalog, $1; Minimum order, §4. Cup-
board latches, casters, pulls, knobs, es-
‘cutcheons, shelf supports and hinges.

Bloomington, Ind.

Steve Kayne Hand Forged Hardware, 17
'Harmon Pl., Smithtown, MN.Y. 11787.

Wrought-iron  fireplace  equipmaent,
hooks, brackets, military accoutremants,
weathervanes, hinges.

Lj‘

i L

Hold small work firmly in the spring
clamps of Brookstone's Holding Jig ($9).
Pack of six extra clamps is $1.35.

Period Furniture Hardware Co., 123

Charles St., Boston, Mass. 02114,
' (Catalog, %2. Custom hardware; repro-
‘duction hardware in many styles, includ-
ing Victorian bathroom hardware; porce-
ilain knobs; drapery hold-backs.

'S & § Hinge Co., 9465 River 5t.,
|Park, lll, B0176.

Custom, continuous and other hinges
in steel, stainless and aluminum.

Schiller

Tremonl MNail Co., Box 111, 21 Eim 5t.,
‘Wareham, Mass. 02571,

Minimum order, 1 Ib. per size. Old-
Ifashioned cut nails.

Moel Wise Antiques, 6503 St
‘Ave,, Arabl, La, 70032,

! Catalog, $1.50. Minimum order, $4.
‘Brass and iron hardware: claw-foot cast-
ers, roll-top desk hardware, locks, key
bows, coat hooks, door knockers (such
as eagle, fox head, even a medusa).

HARD-TO-FIND

TOOL SOURCES
Alicraft Tool and Supply Co., Inc., 100
Frank Rd., Hicksville, N.Y. 11801.
Metalworking tools, particularly for sil-
versmithing and jewelrymaking. Small
‘hand tools; casting, sand-blasting, oxi-
dizing and etching equipment; metals,

Claude

Brooksione, 350 Vose Farm Rd., Peter-
borough, N.H. 03458,

72 POPULAR MECHANICS

Variety of garden, gourmet and work-
shop implements. Some of the lesser-
known items: glass cutter cuts circles
and straight lines; epoxy putty that molds
like clay; stainless-steal sponge.

Campbell Tools Co., 1424 Barclay Rd.,
Springfiald, Ohio 45505.

Catalog, $1. Specializes In matalwork-
ing tools and supplles for small shops.
Matalworking lathes, mills, drill presses;
precision measuring tools for metal;
Emco Unimat 3 (converts to 29 different
machines; brochure 50 cents).

Casting Specialties Corp., W51 N545
Struck Lane, Cedarburg, Wis. 53012,

Catalog, 50 cents. Metalworking hand
and power tools shipped in kit form to be
assembled at home. Geared to industrial
arts students. Power hacksaw, lathes
and vises.

Centaur Forge, Lid., Box 239, 117 North
Spring St., Burlington, Wis. 53105,
Minimum order, $10. Horseshoeing and
blacksmith supplies such as horseshoe
nails, farrier's hammers and shoes; tongs,
anvils, forges and shop equipment.

Albert Constantine and Son, Inc., 2050
Eastchester Rd., Bronx, M.Y. 104681,

Catalog, 50 cents. Woodworking tools,
particularly fine wood-working and carv-
ing; wvensars, rare woods, decorative
moldings, wood Inlays.

Crafisman Wood Service, 2727 South
Mary St., Chicago, ll. 60608.

Catalog, 50 cents. Carving and fine
woodworking tools. Small power tools,
domestic and imported hardwoods.

Edmund Scientific Co., Edscorp Building,
Barrington, N.J. 08007,

Plastic laminate cutter (iront) from Con-
stantine ($18) trims, bevels at once.
Wade's deluxe general-purpose knife
{$11) has brass, rosewood handle. Brook-
stone's nail puller ($12) also cuts wire.

Tools, meters, gauges for astronomy,
optice and science; energy-crisis help-
ers; lab equipment.

Frog Tool Co., Lid., 541 North Franklin
St., Chicago, Ill. 60610.

Catalog, 50 cents. Minimum order, $5.
A storehouse of woodworking tools: carv-
ing tools; log cabin tools such as two-

man saws, bark spuds, hatchets and
axes; rasps, files, planes and books.

Mankel Blacksmith Shop, 7836 Cannons-

burg Rd., Cannonsburg, Mich. 48317.
Catalog, $1. Blacksmith and horseshoe-

ing forges, furnaces, anvils, anvil bench.

Minnesota Woodworkers Supply Co.,
21801 Industrial Bivd., Rogers, Minn.
55374,

Catalog, $1. Veneers, elaborate inlays,
light woodworking tools, upholstery and
spray equipment.

Poor Man's Catalog from GRW Group,
Ine., 6939 Vinevale Ave., Drawer 740,
Bell, Calif. 90201,

Catalog, $1. Plans (not kits) for making
very low-cost projects. Example: rotary
duplicator from a gallon paint can and
a standard typewriter stencil; aconomy
sawhorse lathe, horizontal drum sander.

Schlesinger's for Tools Ltd., 1257-61
Utica Ave., Brooklyn, N.Y. 11203,

Precision marking and measuring tools
such as vernier calipers.

Sculpture House, 38 East 30th St, New
York, N.Y. 10016,

Catalog, $1. Tools and equipment for

Rising butt hinges from Ball and Ball
come in brass or aluminum (from $15 a
pair) in 3 or 4-in size to clear uneven
floors, thick carpets. Large brass claw-
foot casters from Wise are $52 for four.

wood and stone carving and clay and
ceramic sculpting. Books, too.

Garrett Wade Co., 302 Fifth Ave., New
York, N.Y. 10001.

The catalog is finely detailed and a
treat to read. It contains fine woodwork-
ing tools, both hand and powerad.

Woodcraft Supply Corp., 313 Montvale
Ave., Woburn, Mass. 01801.

Catalog, 50 cents. A complaete line of
hand woodworking tools, sharpeners,
clamps, vises, some power tools, M



Enjoyment’s the name of the game. So | smoke
Salem. Full, rich flavor. Smooth, fresh menthol.
Can't beat 'em. Enjoyment every time.

Enjoy Salem Flavor.
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KING. 16 mg. “1ar”, L1 mg. mcoune, 100's: 19 myg, "tar”,

| 13 mg. mcotine, av. per cigarette, FTC Report MAY 78 +\




AN
AUTOMATIC

TELEPHONE
DIALER

FOR *99

Rapidial™ works on any line with any phone.
Automatically dials any of 20 numbers in

its memory in one second. And you can use
its super fast Touchtone® pad instead of the

rotary dial on your phone.

Here's the speed and convenience the industry
said couldn't and wouldn't be available at this
low price until sometime in the future. A highty
sophisticated, full capacity, solid state mi-
croprocessor made lo the most exacting
standards and warranteed for one full year
against defects in quality and workmanship.

Some Favorable Comparisons

The closest you can come to the Rapidial® is
the Telephone Company's Touch-a-matic®,
which handles 15 numbers compared with
Rapidial's 20, and must be leased for $9.00 a
month plus tax plus installation of $105.00.
(The 32 memory unit is almost $20 a month
plus $132.00 to install. )

The next lowest price is $130.00, for a 16
number dialer with no keyboard, so it has to be
programmed through the lelephone. A cum-
bersome technigue that limits the use of the
unit to numbers put in memory,

You can go up the ling, from $150 to $400,
and you won't find an easier to use, more effi-
cient or versatile unil. Rapidial, for exampla,
has a built-in speaker to tell you if the line's
busy, and when your party's on the line. So,
with Rapidial you only pick up the receiver
when someona answers,

sadagoon
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Some Surprising Uses

Frequently Called Numbers We always as-
sumed you'd put your 20 most frequently called
numbers intc memory — including, probably,
your emergency numbers. And that's exactly
the way many people use it. Delighted with the
time and trouble they save with automation.
Mumbers You Always Look Up Others find
using it in exactly the opposite way even mora
advantageous. They store important but less
frequently used numbers. Mumbers they al-
most always had to look up before,
Inter-Office For many, the greatest conven-
ience is using Rapidial primarily for inter-office
calls—so they don't have to stop to look up the
extensions.

Dally Schedule Caller Siill others use Rapidial
as a memao caller. Each morming they pencil in
the names of the people they have to call that
day, and enter their numbers inlo memory.
When the call's completed, they just wipe off
the name, erase the number. Adding new ones,

i necessary, as the day progresses.

Emergency calls are always dialed correctly;
and you save the time of looking up the number
of Police, Fire Depariment, Doctor or anyone
you need to reach immediately.

For All Your Calls

Actually, you'll probably use Rapidial in all
these ways—and more. i's 50 easy to program
and reprogram. Can be set to pause, access
WATS lines and PABX systems, Whal's more,
calling is incredibly fast. A digit is "beeped” ina
tenth of a second, so a 10-digit number is diaked
in just one second!

Of coursa, if you dont have a Touch-Tone
phone, you'll use the Rapidial keyboard for all
your calis. It's so much faster and easiar.

An Important Addition To Your
Home

While Rapidial has been designed for the
office, it's priced for the home. Besides family,
friends, the police and fire departments, you'll
usa it to store the number where the baby sitter
can reach you in an emergency, and for the
numbers you always have to jook up—like the
hardware, drug and local department store, the
take-outl restaurant, your bank, barber, the
hairdresser. And you'll be amazed at how many
20 numbers seem when you go through your
directory.

Thirty Day Trial

One day will demonstrate the extraordinary
convenience, unbelievable freedom you'll
aenjoy with Rapidial.

Still, as one of America's oldest and largest
mail merchandiser, Douglas Dunhill wants you
o be convinced of the flawless performance,
the years of trouble-free service you'll get.
Therefore, we'll send Rapidial to you on an
unconditional 30-day money back guarantes.

If you can find any unit that sells for less, or a
better unit at any price, if you're dissatisfied for
any reason, retum Rapidial to us for a complete
refund.

Installs in Seconds

Rapidial comes complele with adapters that
fit either a 4-prong wall jack or the newer

modular jack, (If you have phones without
jacks, your phone company will install a
modular jack at & nominal one time charge.)

For multiple line office phones, thera's a spe-
cial optional adapter that fits the Rapidial and
connects in seconds. With this Anphenol
adapter Rapidial will dial on any line on your
multi-line phone. Should you have any further
technical questions about use or installation of
the Rapidial, call toll-free 8B00-227-8363 (in CA.
call 415-494-9402),

Rapidial Highlights

+ LED Display bats you verify or refar to any number
I memory

* Internal Speaker System leis you hear busy sig-
nal or your party before you pick up receiver

* Pugh Button Dialing on any phone, even RO-
TARY DIAL Portable only 63" x 3%" x 13" and can
be moved from phone to phone in an instant

. F%THJTWIDMBHHW?W“
to 40 numbars

+ Keyboard Access with up to 30 degit capacity for
plating any cal

+ Waits for Dial Tone before diaing — easily pro-
grammad

* One Year Warranty with nothéng to maintain or
wear oul.

* Approwved for attachment to the telephone system,

CALL 800-325-6400
ASK FOR OPERATOR #11
(Missouri residents call 800-342-6600)
These lines are in oparation 24 hours,
7 days a weak

Rapidial is just $99.00 plus $2.05 shipping
and handling. Complete with back-up batteries
in case of a power failure and the adapter to fit
your presant jack. The multiple line adapter is
only $19.95 extra.

To order with any credit card, call the foll free
number above. Or you may send your check to
Douglas Dunhill at the address below. Be sure
to tell us if you want multiple line adapter. (Ii-
linois and New York Stlate residents add the
sales tax.)

&) Douglas Dunhdl Inc. 1878
\)ﬁl'm DUI'IHH_{

‘dD:
% 3

“o e
81-4022 CAELE QU

5 Frontage Rd. » Oak Forest, lil, 60452




ove at first sight? Not the

Chevette. Until about 18

months ago, dealers thought they
might have to give it away.

But as the dollar went down,
down, down on foreign money
markets and the prices of Japa-
nese and German imports went
up, up, up, American buyers be-
gan to take another look at the
Chevette. And lots of browsers
liked what they saw.

So the Chevette romance, while
slow in coming, has blossomed of
late. Dealars now have a hard
time keeping Chevettes in stock.

And the Chevette itself has
changed. It's added engine dis-
placement and horsepower, two
doors and an AM radioc. The new
1.6-liter Four delivers 63 bhp in its
basic form, with an H.O. (high-

Most owners gol Cheveltes as eco-
nomical second cars and are pleased.

output) version rated at 68 bhp.

Chevettes are built in the Uni-
ted States with engines manufac-
tured by General Motors of Ca-
nada. Thus, any Chevrolet dealer
can work on a Chevette—an im-
portant consideration.

Economy lured buyers

We surveyed 1000 owners of
1978 Chevettes, taking their
names at random from the regis-
tration rolls of R.L. Polk, Inec.,
Detroit, We began our questioning
by asking owners: Why did you
choose this particular car?

“For the gas mileage,” said a
Delaware vending-machine re-
pairman, “and the Chevette was
the most car | could find for

$3600. Also, | had a mild desire to
buy American.”

A Wisconsin teacher and
coach: “Our Chevette replaced a
4-year-old Chevrolet wagon that
was getting 10 miles to the gallon,
s0 | guess economy was our main
reason for purchase. But we also
liked the Chevette's looks—it's a
sharp-loocking car. We investi-
gated Honda, but were told it
would take a long time to get the
model we wanted."

An Alabama millwright: “I'd
heard that Chevrolet put a lot of
money into making the Chevette a
better car., | needed something
that gets good gas mileage, and |
didn't want to buy anything not
made in the good-old U.S. of A"

A North Carolina student: "The

(Please turn lo page 78)

Rear hateh lifts on preloaded gas cyl-
inder, gives good accesas lo cargo area.

A NATIONWIDE SURVEY BASED ON 1,739,994 OWNER-DRIVEN MILES

Handy hatchback and
folding rear seatback
give tremendous
carrying capacity.

Owners praise interior
comfiorl, sealing,
and lack of noise.

Photos by the author

\

Chevelle has 155/80-13—
bias-ply whitewalls,
with steel-belted
radials optional.

Economy and handling top
owner praises, but EPA
again got hopes

!
Rack-and-pinion steering
gives a quick, precise 3.6

turns lock to lock.

too high.

by Michael Lamm
WEST COAST ERITOR

NOVEMBER 1978
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PM OWNERS REPORT: CHEVROLET CHEVETTE

{Continued from page 75)

Toyota was my first choice, but
have you priced a new Toyota
lately? The Chevette turned out to
be the best car for the money."”

Mext we asked owners what
gualities and features they like
best about their Chevettes. Here's
a representative cross section of
replies.

“It's got great handling on the

=

Special instrumentation is $64 extra,
includes tach, voltmeter, temp light.

road,” comments a California
medical records technician.
“Also, the noise level at driving
speeds is at a minimum—it's like
being in a limousine! | think it's a
nice looking little car, and the
temperature controls are very
good (airconditioner, vents, fan,
etc.).”

“The Chevette is excellent as
far as the mechanical side of it
goes,” says a Florida pet shop
owner. “We live 212 miles down a
dirt road, and the car handles
easily—just as if it were a big,
heavy car."

An lowa college instructor: “It's
a nice car to drive in town, Good
handling, maneuverability and
pep. Plenty of room for large
passengers, and the hatchback is
handy."

A California engineer: "We've
taken trips of 1500 and 2000 miles
in our Chevette and were thrilled
with the roominess, comfort, si-
lence and economy. It's a very
fine car—more comfortable than
many mid-sized or full-sized mod-
els we've been in.”

And a Morth Carolina librarian:
“It's an easy car to park in a
crowded lot. The hatchback and
folding rear seat make a lot of
sense for carrying groceries. And
there's more legroom in the back
seat than in most small cars."

We asked: What specifically
don'tyou like about your Chevette?

EPA mileage disappointing

An lllinoig graphic artist: "I
think the EPA gas mileage esti-
mates add up to false advertiging.
I'm frankly disappointed that my
car doesn't deliver the 30-40 mpg
| had expected."

Some 15 percent of our respon-
dents echoed this complaint. Re-
alistically, owners in our survey
report getting 23.7 to 29.5 mpg.
However, a Maine nurse is proba-
bly right when she volunteers
that, "For the first three or four
months, the Chevette was daliver-
ing lousy gas mileage. The dealer
said it would loosen up, and it
has—I'm now getting 28 in town
and 33 on the highway."

Other complaints included the
following:

“It's difficult to fill the gas tank
completely,” says a Wisconsin
clergyman. Several other owners
voiced the same complaint. A Col-
orado man says he's solved the
problem by parking the car so it
tilts slightly to the right when
being filled, but not everyone has
access to a filling station with a
sloping driveway.

"The doors are hard to shut,”
grumbles a Minnesota insurance
underwriter. “They've been ad-
justed several times, but the deal-
er has yet to solve the problem."”
On that same topic, a Montana
beautician reports: “The rear win-

iy 5 4 i

Sedan, 3 inches longer than three-door,
surprises rear riders with roominess.

dow of our hatchback burst out
when my husband slammed the
driver's door. The mechanic told
us it happened because the car is
so0 tightly sealed.”

And a New York civil engineer
has a gripe with the Chevette's
shoulder harness. “What's that

(Plaase turn to page 78)

SUMMARY OF 1978 CHEVROLET CHEVETTE OWNERS REPORTS™

Tatal miles driven 1,735,594 Handling . .......00inen. 0.3 Very good e | | Dealer servica opinion:
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High-output 68-bhp Four .7 i sl St Had any mechanical trouble? Four or mare cars 4.8
4 hanges 3 L AT R e 58.1%
Tonon A o No changes . 13.2% R 5.9 Makes of other cars owned
e it ool : 15'1% Better gas milsage . 2.1 Chevralet .. ... ... ... . #5.1%
---------------- i Mare rear legroom . 8.2 What typs of trouble? Fard WERERFF R | ©
Bodh alialons: Better workmanship ., .. ... 6.4 Pin drops out of shifter 17.9% Cidsmobile . .. ...00000... 11.4
Frve.-door hatchback 53,304 Front-wheel drive ., ....... 6.4 Carburetor 12.9 e S A 9.0
Three-door hatchback .. 46.7 ikl splal [rowalialon .., ... 10.0 Plymoath ................ 6.6
Workma on rakes AT 1
 did you choose the m;a | Excelbent .......... 18.0% Airconditioner 10.0 Age distribution of owners:
it bl W --SEDTE 8 | Drwrmeritymei | 35BS
- T 21.3 TR e R S 108 | M o iiiiiiiiciiesas | 2 A i
Sy 1L 177 ol ity e 6.8 VOB 2L s v e 6 VM ad et ns vy e
............... . Danl: e skl Would you buy another O ¥
Specific likes Comfort cpinien (front sests): I 50.0% Wil e 70.8%
Economy Ve Vo .. 81.1% Excellent .. ..vuivinns 25.7% | e .0 |, e O 2

*Percentages I'I'Il"hl nak lqu.l IW% dus to mnum“n: or insufficient data.
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Dig in, America.
Cig in deep.

Because the deeper you dig.

the more you're going fo love this

crisp new mid-size Malibu of ours.

A lot of folks are finding
Malibu to be just the right
size—with just the right rcom, the
right lock, the right feel, the
right ingredients, the right name.
The right ingredients.

Malibu's beautiful Body by

Fisher sits on a tough full-p&rirf;efer

frame, with 44 nolse-absorbing body
mounts, front stabilizer bar, and Full
Coll suspension for a smooth and
guiet ride.

Front disc brakes, fiberglass-
belted radial ply tires, full carpeting,
extensive comosion-resisting treat-
ments, High Energy Ignition system
and a Delco Freedom battery that
never needs refiling are all
standard,

AR __ﬂ R -;w'_.-u;_*.:- %! -
The right name.

The fact that Malibu is a Chewy
makes it all the more appealing fo
a lot of pecple. People who've
owned Chevys over the years and
know the kind of value we build
info all our cars.

Talk to your Chevrolet dealer
soon about buying or leasing a
crisp new 79 Malibu.

You're going to eat it up.

79 CHEVY MALIBU =fZw




PM OWNERS REPORT: CHEVROLET CHEVETTE [coninued irom page 76)

windpipe strangulation contrap-
tion that passes for a seatbeit?
Why can't they modernize such a
simple device?"

Like workmanship, quality

We asked owners to rate the
workmanship and quality of their
Chevettes, and 62.8 percent rated
them at good to excellent.

A  Michigan truck mechanic
writes, "“I'm well satisfied with the
way my car is put together except
for an improperly installed arm
rest and the carpet, which fits
rather poorly.”

"l got what | paid for,” notes a
Wast Virginia housing specialist.

“Good fit and finish; no objec-
tionable noises," declares a Flori-
da Cadillac salesman!

“Good—it must be good be-
cause nothing's fallen apart yet,”
says a Vermont clerk,

And a New York biochemist:
“"Maybe I'm somebody special,
but it appears that | received a
car that is well made with few
observable flaws."

When we asked whether Che-
vette owners had experienced me-
chanical troubles, 58.1 percent
said yes. The most common prob-
lem involved a pin in the shift
lever.

A Michigan housewife and part-
time postal worker sums it up.
“The pin that holds the shifter
keeps falling out. This leaves me
with no gears. The garage has to
haul the car in to be repaired.
This has happened twice, and |
was stranded both times."

Some owners also complained
of carburetor hesitation and balki-
ness, especially when the engine
was still cold. Once it warms up,
the problem seems to go away.

Dealer service won no awards
from Chevette owners, with 51.6
percent giving it marks of average
to poor.

“My car has been in the shop
five times, sometimes for two or
three days at a time,”" laments a
West Virginia teacher. “"No one
seems to give a thought to the
inconvenience of my being with-
out a car.”

A New York nurse's aide: "The
service manager tends to ignore
me when | stop in for service such
as neaded according to the manu-
al."

A California welder: "Fast ser-
vice if it's a minor repair. Any-
thing major takes 2-3 days."

Keep in mind, though, that

A

Chevette engine comes in two ratings:
63 and 68 bhp, both 98 cubic-inches.

nearly half the owners rated deal-
er service good to excellent. For
example, a Tennessee pastor
wrote, “Quick attention to the
smallest detail—he’'s courteous
and friendly."

And a California tile setter:
“Our new Chevette needed re-
placement of hood insulation; a
dented, faulty wheel; and the turn-
signal light. Everything was re-
paired/replaced prompily and
correctly. The mechanics were
very helpful and courteous.”

It's comfortable

In rating the comfort of their
cars, owners overwhelmingly
voted in the good to excellent
columns for both the front and
rear seats. It's not unusual for
subcompacis to get good marks
from the front passengers, but
those who sit in the rear usually
groan and grumble. Not so in the
Chevette. "Many friends have
commented on how nice it is in
the back seat,” mentions a Flori-
da lab tech, "and the aircondi-
tioner is good, too.”

- ] o

With rear sealback folded fiat, deck in-
creases to over four-foot length.

And an lowa teacher: “Larger
people find the Chevette a bit
cozy. | am 5-10 and would have
trouble if | were any taller. My
wife, who is under five feet, thinks
the car is perfect.”

We then asked Chevette own-
ers to list ideas for improving their
cars. Here's a sampling.

I think the Chevette should go
to front-wheel drive (fwd), thus
eliminating the driveshaft hump
and allowing the accelerator and
brake pedal to be spread farther
apart,” suggests an lllinois design
engineer.

A Mississippl housewife: “The
rear doors need a catch to keep
them open. And | wish the car had
a vent pane in the front window.”

An lllinois computer program-
mer: "“The front seat should go
back three more inches for long-
legged drivers."

An Oregon dentist: “Aircondi-
tioner components should be
smaller, or at least the compres-
sor should be moved from its
position over the distributor."

“| discovered that you have to
replace the entire air-cleaner as-
sembly,” states a California sec-
retary, “and not just the filter. Do
you realize how expensive that
is? The dealer wants $17!"

"“The left rear side-marker lamp
needs a better seal,” opines a
Minnesota technician, “If gasoline
runs down the fender during re-
fueling, it seeps inside the lamp.
Mot only is this very dangerous,
but you breathe fumes for 10 to 15
minutes afterward.”

On the whole, however, Che-
vette owners are very happy with
th2ir cars, 708 percent stating
they would buy another one.

“I have given up nothing by
buying a sma'l car,” voluntears a
Tennessee innkeeper. "l still have
the comfort in my Chevette that |
used to have in a larger car. |
don’t have to pav a lot for gas. |
can change a flat tire in 10
minutes. The ride is very smooth.
A lot of my friends have said they
want one—this after taking a ride
in mine."”

And an lllinois systems analyst
wraps it up with these words: “We
wanted a simple, economical car
for commuting and driving around
town. The Chevette is perfect for
those purposes. It's a most eco-
nomical American car, with a very
good dea'sr network and reputa-
tion. And our children love the car
because they can see out of it." PM
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“The most powerful battery
~ youcan buy for your car”

presents

three powerful alternatives.

A e L
Bl | DRIy

The

JCPenney
Battery

315 Amps (Group Size 24)
Cold Cranking Power

$37.00"

Limited 3 Year Warranty
THIS BATTERY IS WARRANTED
AGAINST FAILURE TO ACCEPT
AND HOLD A CHARGE FOR
3 YEARS WHEN USED IN
YOUR PRIVATE CAR OR TRUCK,
e |f it fails during the first year—
we will replace it free,
e |f it fails during the 2nd year,
we will allow $20.00 towards the
purchase of a new battery.
e |f it tails during the 3rd year,
we will allow $10.00 towards the
purchase of a new battery.
Just return it with proof of
purchase to the nearest
JCPenney store for service.

The
JCPenney

Battery

410 Amps (Group size 24)
Cold Cranking Power

$47.00"
Limited 4 Year Warrantly
THIS BATTERY IS WARRANTED
AGAINST FAILURE TO ACCEPT
AND HOLD A CHARGE FOR
4 YEARS WHEN USED IN
YOUR PRIVATE CAR OR TRUCK.
e |f it fails during the first 2 years—
we will replace it free.
e |f it fails during the 3rd year,
we will allow $20.00 towards the
purchase of a new battery.
® |f it fails during the 4th year,
we will allow $10.00 towards the
purchase of a new battery
Just return it with proof of
purchase to the nearest
JCPenney store for service,

500 Amps (Group size 24)
Cold Cranking Power

$55.00°

Limited 5 Year Warranty
THIS BATTERY IS WARRANTED
AGAINST FAILURE TO ACCEPT
AND HOLD A CHARGE FOR
5 YEARS WHEN USED IN
YOUR PRIVATE CAR OR TRUCK.
@ |{ it fails during the first 3
years—we will replace it free.
e |f it fails during the 4th year,
we will allow $20.00 towards the
purchase of a new battery.
e |f it fails during the 5th year,
we will allow $10.00 towards the
purchase of a new baltery.
Just return it with proof of
purchase to the nearest

JCPenney store for service.

The JCPenney Batteries

The Full Line of Maintenance-Free Batteries.

1878 JCPennay Co |, Ing

* Prices shghtly higher in Alaska, Hawai, and Puero Rico.




g _: Ford announces its King of Clubs

of ¥

Srorad hosehe newest word in great Clubs— Ford has out-front engine design—for easy
aptain's Club Wagon? Comes with quad move-around room. Also tough Ford body-on-
% Swivel/reclining chairs, foldout snack/game frame construction—cushioned by rubber mounts.

¢ table, seat-bed combo in 7-pas- Ford Clubs have more cargo
g s BNger model. Ideal for camp, - ’ space than most stationwagons—
Bpors waekends-. vacation fraveil and can seat up to 15 adulls,

......

el

1 Captain’s Cha ' e Super Wagon size, too!

Living room-like comfort—Privacy™ glass, - Twenty inches longer, Ford Clubs are rated fo tow

carpeting. foldout snack/garme table: Wide sauﬂ-nl-r.ls imMobed. up to 8,000 pounds! Engine cholce: 4,91 (300 CID),
Gluick and easy. Lots of 5.0L (302 CID), 5.8L (351 CID), 7.5L (4460 CID).
reomy comfor.

Sanalt

*Shown with optional sport rails, WSW tires, wheel
covers, mirors and chrome step bumper. —
i g r FORD DIVISION @
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Thanks a million

Okay, Mercedes, how about a new
warranty for diesel owners: ten
yvears or one million miles, which-
ever comes first. That idea may
not be as wild as it seems: In a
recent search for the highest-
mileage diesel and the oldest still
in use, Mercedes found Bob O'Reil-
ly in Washington state with
1,184,000 miles on his 1957 180D
and Paul Dauer in Chicago with a
1938 model 260D. Both owners
were presented with new 3005D
turbodiesels by Mercedes-Benz of

'ST Mercedes 180D has 1,184,000 miles.

North America.

The Great Diesel Search began
at Mercedes at the same time it
introduced the 3008D, the world's
firast turbodiesel passenger car
(see page 80, Aug. 'T8). And the
results certainly dramatized the
longevity of Mercedes diesels,
Runner-up in the mileage category
was Ed Donaldson of Oregon who
has cruised 912,000 miles in his
1968 220D. Third, fourth and
fifth-place runners-up all had over
800,000 miles on their clocks. They
and Donaldson will each spend a
week in Europe on Mercedes,

Giving your car tender loving
care for yvears of trouble-free driv-
ing is usually its own reward, as
PM has been telling its readers for
yvears, but to have diligent care
result in the gift of a new, $24,000
car is reward beyond all expecta-
tion. Just shows to go wyou, all
those oil changes and wax jobs on
your '7T1 Chevy may some day pay
off in a most unexpected way!

‘68 Mercedes 220D has 912,000 miles.

Downsized BMW

BMW RES displaces 650 cc.

Maybe the great displacement race
is over and motorcycles, too, will
be getting the downsizing treat-
ment. New cars have had to meet
mileage standards, hence are
smaller and lighter, but bikes have
been pgetting too monstrous to
throw around easily and just plain
enjoy. BMW has done an about-
face and come back down to a more
human scale with new, smaller
additions to its model lineup., The
R66, above, is 650 cc and an R45 is
450 cc. Both machines have shaft
drive like all their predecessors,
and both corner much tighter with
their smaller engines (shorter
stroke allows the horizontally op-
posed twins to be a couple of
inches narrower and therefore
able to lean over a little farther
on the curves),

New Honda

Honda 2+2 is code named Action 2.

A sporty 2+2 coupe with the code
name of Action 2 will be joining
Civics and Accords in the Honda
model lineup sometime next year.
Still under wraps, the sports model
is reported to feature a new 1751-
ce CVCC Four, five-speed over-
drive tranamission and all-inde-
pendent suspension. It'll be front
wheel drive, of course, and share
some components with the Accord.
The Action 2 will be about a half-
foot shorter than the Accord, on a
shorter wheelbase and is expected
to cost about $6000. Sounds like
dynamite,

V12 milestone

With three times more cylinders
than the engines in most cars
imported here, the Jaguar V12 is
unique indeed. Ferrari and Lam-
borghini are the only other firms
presently making V128 for road

o R S
XJ-S: Beats an engine ever 5o big?

cars. Ford made lots of V128 for
its Lincolns, 40,000 to be exact, but
that was vears ago. Jaguar recent-
ly hit the 50,000-V12 mark with its
244-hp smoothie, used in XJ12,
XJ12L, XJ12C and XJ-S models.

Moped update

It's had a rough road to travel, but
mopeds in the United States can
now be considered a legitimate
member of the wvehicular family.
For the past six years, moped
riders have had to navigate a maze
of laws that varied greatly from
state to state and often lumped mo-
peds with motoreycles. There's no

WITH MO LAWS n
MO MOPED L YT [

Slates with moped laws number 39,

unanimity yet, but 39 states now
have lawa that are fairly consistent
regarding minimum age, license
rules, speed limits, legal definitions,
registration, insurance, helmets, en-
gine size and other regs. Not a mo-
torcycle, not a bieyele. Vive la dif-
ference! M
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Trumpeter Mountain, British Columbia, Canada

(Canada at its best.

Enjoy the light, smooth whisky that's becoming America's favorite Canadian.
Imported Canadian Mists
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IMPORTED BY BROWN-FORMAN DISTILLERS |MPORT COMPANY, N.Y., N.Y., CANADIAN WHISKY—A BLEND, B) OR 86.8 PROOF, © 1077,




What comes down...

doesn't always go up again, par-
ticularly if it's been involved in that
horror of horrors, a midair collision
Six years ago, English stunt pilot
Colin Goodman's de Havilland Tiger Moth tangled with a sister air-
craft some 70 feet off the deck during an air show performance in
Somerset (photo above). Both planes plummeted to earth in a sick-
ening crash. Miraculously, the other pilot was only slightly injured,
but Goodman had serious head injuries and was given one chance
in 10 to live by doctors who initially examined him. It was certain
he would never fly again. Yet today, minus the sight of one eye,
Colin Goodman is back with the air show—flying."Without the eye,
it was a struggle to get my license back,"” he says, "but | made it.”

No silver lining for
solar equipment makers

Fith all the attention being given to prac-
tical applications of solar heating these days,
your impression—as was ours—might be that
the industry behind this idea is booming. Em.
phatically not so, according to the Solar
Energy Research and Education Foundation
(SEREF ), an organization lobbying in W ash-
ingten for Congressional action on solar ener-
oy tax credit legislation,

Says SEREF, the number of selar equip-
ment manufacturers in the U.S. has declined
by 13 percent this year compared to 1977,
Production declines in most types of solar
collection equipment were also noted in the
organization's telephone survey of active com-
panies. The group blames government misman-
agement of selar programs, including unfair
warranty requirements for products developed
with government funding, for the industry's
lackluster performance.

Only in California, where the state has
enacted a substantial tax credit package, is
overall solar product manufacturing on the
upswing, according to the organization.

PM’S WHATSIT

This is neither a homebuilt air-
p]an: put l‘.ngether in a narrow
garage nor an amphibian airboat
looking for a swamp. It's an
automobile, a 1920 Leyet from
France, which was in its time ca-
pable of speeds near 50 mph
and numbered among its initial
buyers—a discriminating few—
auto baron Jean-Jacques Peu-
geot. You could stretch its credits
to include front-wheel drive. Re-
verse? Apparently no one cared
to look back in 1920.

A
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Darth Vader to tower

It's a rocket fighter right out of Star Wars, right?
Wrong. In fact, NASA will be flying this thing over
California's Mojave Desert by the time you read this.
Mobody will be aboard, since the HIMAT—MNASAese
for "highly maneuverable aircraft technology'—is a
remotely piloted vehicle designed to test high-G per-
formance that will be the goal in designing the next
generation of fighter aircraft. The 21-foot-long craft
will pull up to 8 brain-draining Gs in transonic maneu-
vers, and do gut-grinding 6-G turns at supersonic
speeds, with no loss of speed or altitude. The real
challenge, confidentially, is going to be designing the

next generation of pilots.

UNTIDALED WORKS

If you haven't already caught a
glimpse of the debris-and-driftwood
sculpture exhibition that sprang up,
apparently spontaneously, off the
Eastshore Freeway in northern Cali-
fornia, you may be seeing it here for
the first and last time. Developers
have targeted the mudflat museum,
near the town of Emeryville, for

B4 FOPULAR MECHANICS

part of a project to include marinas
and a shopping center. Which will be
too bad, according to some motorists
who got used to viewing the tableau
on approaching San Francisco. One
best feature, says a local critic, was
that high tides would occasionally
sweep in from San Francisco Bay
and totally rearrange everything.

Y

FROM UNCLE'S BOOKSTORE

The Government Printing Office is the
best discount bookstore in the country—
your tax dollars help make it that way.
Here are some current selections you can
order by writing Superintendent of Doc-
uments, U.S. Government Printing Office,
Washington, D.C. 20402, Titles are fol-
lowed by price and order number.
OJapan's World War 11 Balloon Bomb
Attacks on North America: 4 complete
account of the bizarre plan that resulted
in the only enemy-caused deaths on the
American continent during the War;
£2.75; order /N 047-005-00009-4,
OGambling Technology: This is a 62-
page FBI manual telling local enforce-
ment officials how illegal horse parlors,
card rooms and floating crap games oper-
ate. Could be fascinating; $2.10; order
S/N 027-001-00019-0.

OUSAF Aircraft Photopak 1: Think of
it! Forty-five eight-by-ten photos of cur-
rent military planes and helicopters for
only $2.20; order S/N 008-070-00405-4.
O The full State of the Union Message as
delivered by President Carter: Possibly
overpriced but a real curio; $1.50; S/N
052-071-00555-2.



The new 1979 Horizon. A new
driving experience for America.
Horizon is the first American-made
car its size with front-wheel drive.
And that does a lot of good things
for you.

THE STABILITY

OF FRONT-WHEEL DRIVE.
Horizon gives you outstanding
handling and stability in rain, snow,
and wind. So you can drive with
a new feeling of confidence on
highways, washboard roads, all
kinds of roads.

There's more room inside the
Horizon than you'd ever expect in
a car this size. With the back seat
folded down, Horizon becomes a
mini-station wagon. With the back
seat up, four full-size adults can
ride in complete comfort. Even
on long trips.

381
oF 0| ;;_-. "

MPG *
(412}

And long trips take less gas than
you'd imagine. You get 38 miles to
the gallon on the highway and 25 in

the city*

Put all that together
and you've got the new
1979 Plymouth Horizon
... the car that's caught
America's imagination.

See your Chrysler-Plymouth
dealer for a test drive.

*EPA estimates based on manual trans-
mission. Your mileage may vary, depend-
ing on your driving habits, your car's

condition and its optional equipment.
California mileage lower.

Plymoulh
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With land reserves of key metal ores
thinning out, nations are gearing up to probe
the biggest mine of all—the sea.

Qutsized nodule—a freak—is examined
by J.L. Shaw, president of Ocean Man-
agemenl, Inc., during operations south of
Hawaii. Drillship Sedco 445 (below) got a
Y new hydraulic mast belore she adopted
her role as a deep-sea mining vessel,

e

5

S

by E. J. Lewis

heworld's deepest mine, accord-

, ing to the Guinness Book of

World Records, is the 12,600-foot

world s dngESt Western Deep Levels Mine at Carle-
tonville, South Africa. But that's on

. dry land. Now scientists are prepar-

: ing to top this feat—in ocean waters

nearly three miles down. Last Feb-

ruary, the Sedco 445 left Honolulu

to take up station in the Pacific



Ocean about 800 miles south of Ha-
waii. On this voyage, the 17,150-ton

drillship would not probe for ail or
gas, her usual assignment. This was
a mining operation. Plans called for
lowering a string of pipe with a sled-
like collector at its end. Like a giant SHIP
vacuum cleaner, the rig would suck [N built. I has a lifting
up roundish lumps of mineral ore | capacity ol 800 lons.
from the ocean floor 15,000 fest [ Pipe seclions,
balow, nodule eollector and
With mineral ores on land becom- | other gear are lowered
ing ever more costly to refine be- | [ﬂﬂﬁm;w
cause of poor quality, industrial B “‘maogn n
nations are turning their eyes to the r ship's hull (below).
sea—to the deposits that can be |
dredged from the deepest, wettest BOOSTER
mine in the world. The Sedco 445 PUMPS

operation, conducted by Ocean Man- :*ltﬁgfguﬁ
agement, Inc., is the latest develop- :
ment in an international effort to per- \

fect the techniques and hardware
needed to tap the incredibly rich
mineral cache strewn over the sea
floor in the form of manganese
nodules.

PIPE /

Early discoveries STRING
The nodules were actually discov-

ered more than 100 years ago by

scientists aboard the Challenger, a

British ship that made a series of

notable oceanographic voyages. Sea-

floor samples taken during these ex-

plorations contained dark lumps of

minerals, first thought to be random,

scattered chunks. But after World

War 1l, with the advent of effective

deep-sea cameras, researchers could

say with certainty that manganese

nodules seem to exist in surprising

guantities almost everywhere on the

ocean bottom.
Most manganese nodules are

black, shaped something like a po- !

tato and small enough to hold in the EI,:'.FL

palm of the hand. Their surface
tends to be rough, and they're por- /
ous, often containing as much as 35 .

percent water. They're spawned from
the ocean itself, for the ocean Is a
mineral broth containing various

—— . —

e FLEXIBLE -
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Using advanced electronic gear, explora-
tion ship Valdivia set stage for success- -

ful sea-loor mining operations by mapping

Pacific site and plotling botlem hazards. ' Towed slowly by mining ship

riding some 15,000 feet -
above, sledlike colleclor
scours the sea lloor, sucking
up manganese nodules like

a giant vacuum cleaner,

ELECTRIC
POWER AND
CONTROL
CABLES



1} m toa Imu
' string of pipe (left) is
m'?l:uld mining

. Water and
Mnh drawn
BUCKETLS \ g W H"“H.d wd

' : by air injected into

pipe al various points.
“Bucket brigade ' system
is being tested only on
‘pilot scale. Buckels on
long loop of cable sirung
between ships scrape
POSITIONING sea fioor, emply contents
LA b ‘at surlace, then return
o bottom in conlinuous,

PIPELINE
TO DREDGE OB LULE rolating cycle.

CONTINUOUS: DEPOSITS
LOOP, CABLE

L

NODULE
COLLECTOR
DREDGE

SAIL-LIKE
STABILIZER
Fin

SCANNING

TV CAMERA
TO SPOT
NODULES

NODULE
COLLECTOR

SUCTION ACTIDN

. ' "’ *¢ DRAWS NODULES v A o
FLOODLIGHTS INTO COLLECTOR
l‘."’.’ y P ﬁ‘ -

s g Sa 2

MINERAL ORE
NODULES DEPOSITED
ON OCEAN BOTTOM
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amounts of all chemical elements.
Some, such as gold, occur only in
trace form, while others, like chlo-
rine and sodium, are relatively abun-
dant. Because of the economics in-
volvad, only two of the dissolved
elements—magnesium and bromine
—and one compound—sodium chlo-
ride (salt)—are now being recovered
from processed seawater In appre-
ciable quantities.

The nodules are formed by ele-
ments naturally precipitating out of
the seawater. Though they may con-
tain as many as 40 different ele-
ments, it is the presence of four
minerals that has sparked today's

80 POPULAR MECHAMNICS

TV is vital In survey-
ing nodule deposits.
Cameras (left) ride
in sturdy tripod. TV
screen (above) shows
aclual transmission
from 18,000 feel. The
backhoe and recovery
~ net (right) Is used
. te bring in bottom
©  sampler (below, right)
- | whenweather's heavy.
One way to gel nod-
ule samples is with
a baskel-lype dredge,
| being dumped on
deck of exploration
ship (far right, oppo-
site page).

commercial interest. High-grade nod-
ules contain 25 to 35 percent manga-
nese, about 1.2 percent copper, 1.5
percent nickel and 0.2 percent co-
balt, But content varies from area
to area. Nodules with particularly
high copper, nickel and cobalt con-
tent (in addition to manganese) are
found south of Hawaii, accounting for
the concentration of activity in that
part of the Pac:ic. ;

How these nodules actually form
is something scientists can't con-
clusively explain. It's generally
agreed, however, that a “seed" acts
as a nucleus around which precipi-
tated minerals gather. Analyzed

Stereo camera (lelt) produces miles-long
strip photos of bottom for precise topo-
graphlec mapping. Werld map shows areas
of most heavily concentrated ore deposits.




specimens show that the seed may
be a bone fragment, a shark's tooth,
3 bit of coral or clay, a metal object
r a plece of basalt, a rocklike sub-
stance of volcanic origin.

Once the basic nodule starts to
orm, scientists theorize, biological
rganisms take up residence in it,
acling as a catalyst for further
jrowth. (Specimens contain tiny tun-
els that could serve as a home for
some form of life.)

How long it takes for nodules to
orm is another unanswered ques-
ion. In general, it's thought that they
jrow very slowly. Radioactive dating
inalysis ol samples reveals growth
ates as slow as 1 mm per million
/ears. On the other hand, nodules
f some thickness have been found
jrowing around artillery shell frag-
nents, sparkplugs and other recent-
y produced objects, indicating con-
siderably faster formation,

Dceans hold vast reserves

Though estimates vary, it's safe
o say that the oceans hold trillions
f tons of manganese nodules, pro-
fiding mineral reserves far greater
han those on land.

While seabad mineral deposits will
yrobably not displace existing mines
n land, it's been estimated that
lickel reserves recoverable from un-
lerwater nodules are approximately
Ive times those of remaining land
leposits.

Jeepsea Ventures, leader in ocean mining,
jsed unusual dome-fitled ship for deep-
vater tesis 1200 miles off Pacific coast.

Copper, nickel, cobalt and manga-
nese are all vital to industry. Copper
is practically synonymous with elec-
trical wiring and plumbing pipe.
Mickel is a key ingredient in stainless
steel and alloys for jet engines, fur-
nishes a protective coating when
plated on steel and is used in mak-
ing armor plate. Cobalt is used in
porcelain pigments and special al-
loys and is vital to the treatment of
some forms of cancer. Manganese
is used in making various alloys, as
a pigment for dyes, as a drying agent
in paints; its key role is in making
steel malleable.

American leaders concerned

What concerns some Amarican
leaders—in industry and Congress—
is that the United States is heavily
dependent on foreign nations for

three of these minerals. According to
Dr. Jack Carlson, chief economist
of the U.S. Chamber of Commerce,
in 1976 the United States imported
71 percent of its nickel supply, 98
parcent of its cobalt and manganese,
and 15 percent of its copper. A vig-
orous ocean mining industry is a
must, according to men like Dr.
Carlson.,

Today's lively interest in the har-
vesting of manganese nodules goes
back to the late '50s and to the
cobalt-rich nodules dredged up on
an oceanographic expedition in the
Pacific. On that venture was John L.
Mero, then a mining enginearing
graduate student, who quickly re-
cognized the wvast potentials of
ocean mining.

Some years later he wrote a text,

(Please turn o page 204)
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Driving the'79 VW Rabbit

When it comes to Rabbit-
crafting, United Auto
Workers in Pennsylvania
are just as good as the
Black Forest Elves.

by Bill Hartford

AUTO EDITOR

ompetition builds better mouse-

traps—and better Rabbits, The
competitive spirit is one of the
quality control technigques being
used by Volkswagen Manufacturing
Corp. of America in its new Penn-
gylvania plant where 'T9 Rabbits
are being assembled at the rate of
800 cars a day.

The competition in this case is
not from another car maker, but
from the mile-long, mother factory
in Wolfsburg, Germany. Every day
is a test for VW's assembly line
workers, and neatness counts. Pro-
duction at both the U.8. and Ger-
man plants is graded by the QC
people and gets an index rating.
“Some days Wolfsburg wins, some
days we win,"” says management.

Keeping the workmanship in the
U.S.-built Rabbits up to or better
than that of the Wolfsburg cars is
the Westmoreland team's foremost
priority. During a tour of the spic-
and-span plant in June we watched
cars going together—and going to-
gether with great care, indeed. All
the 'T9 gasoline-engine Rabbitz out
of Westmoreland are machines com-
prised of 5400 parts, half of which
are home grown (by 1980, 75 to 30
percent of the Rabbit's parts will be
from North American suppliers).
Sheet metal shaped into Rabbit
body panels is shipped to Pennsyl-
vania from VW's metal stamping
plant in West Virginia, disc brakes
arrive from Kelsey-Haves in Michi-
gan and so on. VW buys from 1800
vendors in Pennsylvania alone.

One Rabbit to go

We can attest to how well Rabbit
serial number 858 went together:
We put 1400 hard miles on it. Like
German Rabbits, it passed our rub-
down test—vou can earess this ma-
chine and not spill your blood on
rough edges, Rabbit's reputation
for moving off the line as quick as
a bunny has been earned in countless
neighborhood drags. And our U.S.
car was every bit as fast, since it
uses the same 1457-cc, ohe, fuel-
injected Four. This gem of a power-

a2 POPULAR MECHANICS

Rabbits are now made in this assembly
plant in Westmoreland Counly, Pa. As ap-
parent above, the 'T9 models are distin-
guished from the 'T8 German-made Rab-
bits by new rectangular headlights and
different side marker lights. Interior treat-
ment is also markedly different. All dash-
boards and kick panels in German-built
Rabbits used to be any color as long as it
was black; U.S5. Rabbits are color coor-
dinated from headliners to floor carpeling.
Obvious at right is VW logo on steering
wheel hub: The Wollsburg crest is no
longer appropriate now that the cars are
{almost) as American as hot dogs, base-
ball, apple pie and Chevrolet.

plant and transmission will contin-
ue coming from Germany for the
foreseeable future.

Our tender young Rabbit was
properly abused during the 1400
miles. For example, traffic speed on
the Pennsylvania Turnpike was ab-
solutely hare raising and we
couldn't resist “measuring it.”” For
big trucks and all, B0 mph was typi-
cal on some sections. We paid for
our transgressions on the pike and
jack Rabbit games off the line in
fuel consumption, of course, but
even at that we averaged a red-
white-and-blue 30.04 mpg for our mix
of turnpike and town driving.

Options on the way

While economy like this is im-
pressive and workmanship of the
Westmoreland cars is first rate,
there is a good reason to pass up the
first few thousand or so '7T9 Rab-
bits: lack of some very desirable
options that are on the way, A five-
speed transmission—for even better
mpg—is one example. This option
and others, like a front seat back

with rake adjustment, sunroof, even
cruise control, are being brought on
line as this story is being written
(many early cars do have aircondi-
tionng, however), The reason: you
just dom't start a new car assembly

plant from scratch with all the
extras ready to go. All ecars early
off the assembly line were two-door
or custom models, The basic Rabbit
and L, or deluxe models, should be
available now with automatic trans,
four doors and various decor, conve-
nience and rally packages.

The front end of the Rabbit
always was a natural for the rectan-
gular headlights that are new for
"T9—the grille iz now clean as a
whistle. Other exterior tipoffs to a
U.S. Rabbit are the side marker
lights front and rear: they're now
vertical rectanpgles and, unlike the
previous, horizontal, clean and sim-
ple German side markers, look like
they came off a kid's bike.

Inside is where you really see the
Americanization of the Rabbit.
Rear-seat speaker ports are built in,
colors are coordinated, carpet ia thick




Rabbit on the road:

PM's 1400-mile trip

We look the B5Bth Rabbit assembled at
Westmoreland for a 1400-mile joy ride
through much of the Northeast last
June, In Pennsylvania Dutch country
(above), the Amish turned their backs
on the Rabbit machine (naturallyl). But

elsewhere there was considerable in-
terest shown in the front-wheal-drive
car by those who spotted the telltale
rectangular headlights on this 1879
Yankee-Doodle-Dandy Volkswagen.

On a law-abiding trip from New York
City to the Berkshires, we got our best
mileage, 33.75. But, overall, our aver-

PM photos: Bill Hartfosd

age was 30.04 mpg. The zero-to-60 mph
limes we recorded were consistently
between 11 and 12 seconds

Economy and performance are only
two of the car's strengths—thera's real-
ly nothing that it doés not do wall. That
is why the Rabbit has been the car most
copied by competitors in recent years.

and, overall, the interior is comfort-
able, but puffy. In fact it's down-
right tacky if wou tout the more
taut teutonic touch. Another tipoff
to a *79 and a most subtle one is the
badge on the steering wheel hub.
It's the famous VW logo, not the
familiar wolf, castle and river of
the Wolfsburg crest,

Price takes a hop

The Rabbit C we ran for 1400
trouble-free miles was just being
priced as we went to press. [ts
$4900 sticker is $200 over the 'T8
model, but does include an AM radio
{that was a $90 option in §78) as
standard equipment. (By newsstand
time, the base and L models and the
various option packages will be
priced.) Justifying this stiff stick-
er, VW hopes, is Rabbit’s reputation
as the Rolls-Royce of small cars.

The 1979 diesel-engine Rab-
bits will continue coming here from
Wolfsburg, but they, too, will be
built at Westmoreland starting dur-
ing the "79 model year. Like the gas-
engine Rabbits, the diesel gets op-
tional five-speed this year—also
gelf-adjusting rear brakes, seat-belt
lock attached to seat frame, remote-
control side mirror and new colors.

The other Volkswagens

Various refinements and new op-
tions and accessories are added to
the rest of the VW line for "79.
Dasher. A hatchback, five-door
model replaces the four-door trunk-
back and VW's 1.5-liter diesel Four
is now optional on Dasher, in addi-
tion. (Not yet available are Volks-
wagen's not-very-secret turbodiesel
Four and diesel Six).

Scirocco. Also under wraps, but not
a big secret are VW's plans for a
turbocharged Scirocco, It'll be a
rocket of a Scirocco when available,
but, for now, buyers of this sporty
veraion of the Rabbit will have to be
content with only a slightly bigger
engine for 'T9. This year's displace-
ment is 1.6 liters for 78 hp, vs. the
1.6 for 71 of last year. Five-speed
will become available in January "79
and tilt-action, lift-out sunroofs are
available, Other options are the
same as for Rabbits,

Beetle Convertible. For fresh-air
fiends, thiz time-defying capsule in
the familiar shape continues to re-
lease pure fun into the bloodstream.
New for '"T9: steel-belted 165 SR 15
radial whitewalls, clock, intermit-
tent wipers, leatherette covered
steering wheel, seat-belt lock on
geat frame, new colors including
metallics (this car will soon have its
golden anniversary!)

Bus and Campmobile. Catalvat for
49-state version, oxygen sensor for
California and new paint colors, PM

Rabbit on the line

Work in progress is shown in thesa
photos taken last June about two
months after Job Ona rolled off the
assembly line (and was shipped to the
VYW musaum In Waolfsburg), Rabbit bod-
les (above) are on their way to meat
underbody parts; drivetrain assemblies
come together (top right) and dash-
boards are wired and tested in a
special fixture (right}. Limelight the new
plant is receiving is enjoyed by work-
ers. Since that will dim, thera's this
quality contrel thought on a sign | spot-
ted in the plant: "Pride is what compels
man to do his very best even though no
one is watching."
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want to be a ecrack shot," say the

letters, “but there is no gun range
in our area. How can I practice
between hunting seasons?”

Or, “My son (daughter) is just
starting out shooting and seems to
have a problem getting the gun
lined up properly. Is this gun fit or

just lack of experience " |
s ar s oo crs Or, “I've discovered my left eye is
my master eye, yet I've learned to
shoot right-handed. How can I cor-
J rect this?"
y 7 e My replies to these questions and
' e s oo s thousands like them often is one |
| ~ suggestion: Get an air gun.
Y AR It can be the fastest, easiest way

to shoot better, and if air gun prac- |
e - ice is good enough for Olympic
3 L Yy champions, effective enough for the
s Gall - - o)

U.S. Army, and fun enough for
whole families who are turning to it |
for recreation in the home, then
there must be something special to
air gun shooting. |
That “something” is just beingl
discovered by Amerieans, and Olym-
pic gold medalist Gary Anderson of
the National Rifle Assn. predicts |
there will be 3 million U.S. shooters
by the year 2000, based on what |
happened in Germany once air guns
caught on there. Today, virtually |
every village in Germany has its
“gshooting house” where people meet |
to compete with guns more accurate
than the finest powder-propelled
hunting guns.
Anderson, who won seven world
championships with powder guns,
comments that at 83 feet (dis-
tance of international air
gun competition) the new
o, breed of precision air rifles
will shoot tighter groups

L3

An expert finds
those little toys for
plinkers have grown
into ideal practice
tools, plus precision
pellet air gunsthat
are more accurate
than firearms.

by Bob Brister

o1]
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than the finest .22 rimfire target ri-
fles at 50 meters or big-bore match
rifles at 100 meters. Air rifle tar-
gets are scaled down to give the
game challenges at shorter indoor
ranges.

Bonus advantages

The big advantage of air guns for
most shooters and hunters is that
they offer the fasteat, easiest,
surest way to shoot better at mini-
mal cost., The improvement can be
go fast it's almost unbelievable, I
coached a neighbor's daughter with
a4 BB gun in her back yard after
school, and after she'd practiced 15
minutes a day for three weeks she
broke 21 out of 25 clay targets on
her first trip to the skeet range
with a “real” gun. Lots of shooters
practice years before they shoot a
better score than that.

Rifle and pistol improvement can
be just as remarkable. Best practice
for hunters, 1 believe, iz with a
scoped pellet rifle, This quickly im-
proves ability to locate things in the
scope and get on target smoothly,
without flinching or jerking, But
any air gun can help improve trig-
ger control and gun holding. Shot-
gunners practice with mature
stocked BB guns to speed up move-
ments of pointing and mounting,
and to be able to shoot where they
lock, instantly and without con-
scious aiming.

The U.8, Army needed that capa-
bility in Vietnam, =0 it trained
troops with Model 2199 Daisy BB
gung very similar to the simple
lever cocking ones kids get for
Christmas. The Army model had a
larger stock and no sights—to teach
troops to shoot by instinct when
there is no time to aim.

Writing in the Army Digest in
1967, Col. James J. Ford reported:
“The BB gun has a number of train-
ing advantages. It is cheap and so is
the ammunition. You can see the
pellet in flight, a sort of poor man's
tracer. There is no recoil or muzzle
blast to throw the new man off. Low
velocity and short range remove
some of the hazards.”

Versatile targets

Air puns can be used safely
indoors with pellet traps and target
boxes, or in the back yard with a
blanket draped over a clothesline
and paper targets pinned to it. I've
used Ping-Pong balls on the grass
to teach youngsters how to mount a
shotgun. (Have the shooter and
instructor wear protective shooting
glasses, or even sunglasses, to pre-
vent eye damage from ricochets.)
With concentration, you may be
able to see the BB in flight, and

Recollless, almost sllent and adjusted for pinpoint accu-
racy, Beeman/Feinwerkbau 3005 Universal is a .177-cal.

precision German side-lever cocking airgun for up to $700.

MNew Crosman T88 BB Scout, designed for younger shooter,
offers variable pump-up power to nearly 500 fee! per second
for 10 pumps. Bolt-action repeater is priced al aboul $20.

Daisy Power Line pneumatic pump-up guns come in smooth
bore, Model 880, rifled barrel 881 for BBs and .177 pelleis,
922 using 5-shot .22-cal, pellet clips. To $70 with scope,

Pistols offer high accuracy.
Beeman/Webley .177 or .22-
cal. Hurricane has microm-
eler rear sight, can mount
a 1.5X pistol scope, has an
adjustable ftrigger: $120.

The Benjamin Series 130 Super 5.5. target
pistol ($50.70) has smooth bore for BBs,
rified barrel for .177 and .22 pellets. Hand

pumping allows adjustable power.

pellets will begin hitting clozer to
the mark. Within a month a well
coordinated shooter, old or young,
should be able to hit an aspirin
tablet at 15 feet without sights of
any kind.

Learning to hit a moving target
is easiest over water, but here rico-
chet problems exist and I'd recom-
mend it only where there's no dan-
ger to some person or animal across
the pond. Use a small cork bobber
and east it out with rod and reel,
Let the shooter fire away at it until
he's hitting consistently. Then start
reeling in the cork. The shooter will

gee his pellets splashing behind and
instinctively start to correct. He
quickly learns the whys and hows of
the “forward allowance" so impor-
tant to shotgunning or rifle-shoot-
ing at running game.,

The slow—250 to 350 . feet per
second (f.p.s.)—vwvelocity of the ordi-
nary $30 BB gun is excellent for
this. The stocks of most are so toy-
sized, however, that a youngster
large enough to learn about “real
guns" may have to twist his neck to
sight down the barrel. But a dad
handy with tools should be able to

{Please lurn to paga 208)
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Mew lrrigation system is powered by solar collector.

The world's largest solar-powered
irrigation system was recently in-
stalled to help grow cotton and
vegetables on a 76,000-acre farm
near Gila Bend, Ariz. The system
could be a harbinger of wider agri-
cultural use of solar energy, de-
spite some less than encouraging
predictions, as oil and natural gas
grow scarcer and power costs
climb. It was conceived, developed
and put into operation within 18
months by Battelle Memorial Insti-
tute for Morthwestern Mutual Life in-
surance Co., the farm's owner.

The system consisis of two
closed loops. In the first loop,
water is pumped through 5500

square feet of parabolic-mirror so-
lar collectors. The trough-like mir-
rors focus the sun's rays on pipes
carrying the water under pressure,
heating it up to about 150°C. It
flows to a boiler where its heat

m HT WATER SYSTEM
===CO0LING WATER
FREOMN SYSTEM

SOLAR COLLECTOR
(CONCENTRATOR TYPE)

[ a r
(| soiLer )
PREHEATER
REGENERATOR
PUMP t l TURBINE .
t""( CONDENSER | >

FEED PUMP

| '@

PUMP Q 7
SUMP : IRRIGATION
BASIN o ey

converts liguid Freon into a gas
and flows back to the collectors,

In the second loop, the expand-
ing Freon gas drives a Rankine-
cycle turbine to operate a 50-hp
irrigation pump. Freon gas ex-
hausted from the turbine is then
recirculated through a regenera-
tor/heat exchanger and a condens-
er to reconvert it to a liquid before
it begins a new cycle. Water in the
first loop slightly preheats the
liquid Freon when they both pass
through the heat exchanger (see
diagram).

The irrigation pump draws water
from a sump basin and pumps it to
an irrigation canal so the water can
be channeled throughout the farm.
The solar collectors can pivot on
their long axes so that a combina-
tion of sensors and small motors
automatically aim them to track the
sun in its arc across the sky. In

Schematic of two-loop irrigation system.

June, during the longest days of
the year, the system can pump up
to 5.6 million gallens of water per
day over a period of 8% hours.
Peak pump capacity is 10,000 gal-
lons per minute.

At night or during storms, the
tracking system turns the collec-
tors down into a storage position to
protect the mirrors. There is also a
backup control system.

Mo provision now exists for stor-
age of excess energy so that the
irrigation pump could be run at
night or on cloudy days. The sys-
tem's designers say, however, that
such additions are possible if de-
sired. The 50-hp pump size was
chosen because it was large
enough to operate a demonstration
system of commercial size. It would
also be easier to scale up to 200 or
250 hp later, to pump water from
deep wells.

7 %" Bad newsfor bad guys

—

A radar system that displays the
direction from which a sniper's
bullet has been fired has been
developed by a Scottish electron-
ics firm. The system, known as the
MESL Radar GS 20 Hostile Fire
Indicator, has been adopted by the
British military for wuse against
urban terrorists. A civilian version
of the unit is available.

Although the system can be used
at base stations, it is primarily vehi-
cle-mounted and powered by lead-
acid batteries. Multiple radar sen-
sors and a computer show the
direction of an incoming bullet on
a simple dashboard-mounted clock
face.

Low-speed projectiles like rocks
and bricks are ignored, and the
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A B
Holland helps its blind citizens
identify the denominations of paper
money with a system that we think
every country should adopt.

Raised dots are embossed near
bill's corner to allow value to be de-
termined rapidly by feel. Different
bills have different numbers of dots.

Personal parki
I parking

Drivers in Copenhagen help the
police catch parking violators. But
they don't do it voluntarily. When
parking on streets that do not have
parking meters, but do have limited
parking time, they must indicate
arrival time by setting windshield-
mounted pointers like that in the
photo. All cars have these pointers,
which police patrols keep tabs on to
spot overtime violators.

unit allows the system to continue
to show the relative direction of the
sniper fire should the vehicle take
evasive action or change course.
The system can display the bear-
ings of two sniper locations simul-
taneously.

The GS 20 is said to function day
or night, regardless of weather. The
system's manufacturer, Microwave
and Electronic Systems Lid., claims
that operator training requires less
than one day.

Fit foraQueen

One of the many gifts bestowed
upon Queen Elizabeth in honor of
her Silver Jubilee, The Rolls-Royce
Phantom VI Special limousine pre-
sented her by the British mmotor
industry, is the longest Rolls built
in 40 years.

The 19-foot, 10-inch auto cost
about $110,000 and is hand-built. It
boasts numerous special features,
as befits its royal passenger.

Interestingly, at Her Majesty's in-
sistence, the car is not fitted with
bulletproof glass. The doors, how-
ever, are said to be lined with
bulletproof fabric. Other security
details are secret, although a blue
signal flasher can easily be seen
above the windshield,

The Queen and her co-riders are
ensconced In luxury, of course.
Blue lambswool carpeting, cloth-
upholstered seats, separate aircon-
ditioning systems for front and rear
compartments and an extra-wide
folding armrest with built-in radio,
cassette player and dictating ma-
chine are provided. Two forward-
facing occasional seats that fold
flush into the floor are fitted intp
the rear compartment. Side arm-
rests contain controls for fluores-
cent lights, electric windows,
reading lamps and a sliding glass
partition between front and rear.
The cocktail bar that seems to have
become de rigueur in this sort of car
is missing, with a clock and cas-
sette storage compartment in its
place.

Perhaps the most striking aspect
of the new limo is the all-glass rear
part of the roof, designed to afford
maximum visibility of the car's oc-
cupants. The entire roof structure
is four inches taller than usual, and
a detachable cover, stored in the
trunk, can be affixed to the roof to
provide greater privacy when the
car is not being used on official
occasions.

Entertainment console and tape storage
compartment can be seen (balow) as
curious subjects peer into royal auto.
Transparent rear roof section (above)
allords maximum visibllity ol cccupants.

Mechanically the car is similar to
production models. The engine is a
6.75-liter V8 with electronic ignition
and three-speed automatic trans-
mission. Brakes are all drums with
two independent power-assisted
hydraulic circuits.

A relic last seen on Rolls of the
‘60s, the Spirit of Ecstasy hood
ornament, has been resurrected for
the Royal auto. When the Queen is
in her seat, the famous “Flying
Lady" is replaced by the royal
emblem of St. George and the
Cragon.

The car |oins the Queen's fleet of
two Phantom IVs and two Phantom
Vs, the most recent of which en-
tered service in 1961. A car similar
to the Queen's new one, but with
gold plating and velvet upholstery,
was recently acquired by a Dubai
businessman named Bhwtia Karani
for about $146,000. Unlike the
Queen, he had to pay for his.
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Time-delay stereo:

How waiting

pays off

inconcert-hall sound

ou could tell the difference
blindfolded between your home
listening room and a concert hall,
even with no music playing. The
rapid return and quick fading of
gound reflections in your room at
home tell you instantly that the
room is small; the regularity of
those reflections tells you that the
room is of fairly constant dimen-
sions from one end to the other.
Concert-hall reflections take much
longer to reach you, and longer to die
away. And good concert halls are full
of curves and tapers, to make sure
that no two surfaces are parallel, and
thus prevent regular reflections that
emphasize some frequencies unduly.
In muagie, these sound reverbera-
tions become quite important—wit-
ness the millions spent over the
years to improve the acousties of
New York's Avery Fisher (formerly

Philharmonie) Hall. Composers un--

consciously write with them in
mind, and performers play as much
to each individual hall's acoustics as
to each individual audience's reac-
tions. And if you have a good sound
system now, the difference between
your room's reverberant gqualities
and a concert hall's may make the
biggest difference between the
sound you hear at home and what
you hear at live performances.

Surprisingly, those concert-hall
reverberations are already on most
of your records—the trick is hear-
ing them the way you would in the
concert hall. Stereo helped recap-
ture that sense of space a little, (If
you don't believe that, try switching
from stereo to mono in the middle
of a good stereo recording—it will
gound as if the room got slightly
smaller.) Quadraphonic sound, at
ita best, could recreate the concert
hall sense of space at home—but not
too well from your existing record
library.

Now there’'s a new class of de-
vices that recapture it quite well:

a8 POPULAR MECHANICS

“delay” or “reverb” devices. Like
four-channel, they reguire extra
speakers and amplifiers for the
back of the room (some delay sys-
tems include these). But unlike
four-channel, they're designed speci-
fically to work with the recordings
you already have; no special disca
or tapes are required.

What delay devices do

The chief differences between the
sounds that reach you directly from
performers in the concert hall and
those that reach you by reflection
from the concert hall's ceiling and
walls (as much as 80 percent in
some seats) are that the reflected
sounds reach you later (it takes
time for sound to travel) and reach
you from many directions at once.
There are other differences, too:
reflected sound loses some of its
high frequencies as it travels
through the air and still more as it
bounces from most surfaces, And
because of re-reflections, each
sound reaches you several times.
But delay and directions are the
main onea,

— DIRECT SOUND

VOLUME

T

T

DELAYS

Sound Concepts offers a delay system for
car stereos as well as a home-use system.

Adding just delay has been tried:
a few years back there was a mild
boom in “reverb” devices which
delayed the sound a bit, mixed it
with the undelayed sound, then fed
the mix out through the regular
speakers, This wasn't too succeas-
ful. The spring devices used for the
delay sometimes added jangly res-
onances to the musie, and could pick
up vibrations from external sources
(such as footsteps, the speakers, or
accidental contact with the shelf
they sat on). More important, this
only made the music sound as if it
had been recorded in a more rever-
berant room, not as if it were being
played back in a large one,

The new devices, though, are dif-
ferent. First, they're all solid-state,
g0 there's nothing to pick up exter-
nal vibrations or to add resonances.
Second, they're designed to work
through speakers at the back or
sides of the room: some through
your existing amplifiers and speak-
eras (if wyou'd already invested in
four-channel), others through am-
plifiers and (usually) speakers of
their own.

The sound coming from those
extra speakers is basically the same
sound that's coming from vour main
ones, delayed by a few thousandths
of a second. That alone is enough to
add some sense of ambience, as long
as the sound is delayed no more

ECHOES (EARLY REFLECTIONS)

REVERBERATION (LATER REFLECTIONS)

|

TIME

Profile of a sound as you hear It in the concert hall: direct sound of instruments
Is followed by early reflections, then a reverberation that gradually fades away.




LISTENER AUDIENGE

AREA

Ordinary stereo is like being in a backless
hall. Sound comes only from in front.

than about 50 milliseconds (longer,
and you'd hear it as a separate
echo) and comes from a different
direction than the main sound.
There are some further differ-
ences, however, between the delayed
and the direct sound—differences
which, say the delay makers, corre-
spond to differences between direct

ADS 10 is a complete system having ils
own amplifier and rear loudspeakers.

and delayed sounds in the concert
hall. Because of the high-frequency
losses in sounds which travel
through long paths or bounce, most
delay systems roll off high frequen-
cies above about 8000 Hz, usually
increasing the rolloff as you increase
the delay time. (This ulso helps
mask any noise or distortion in the
delay system, a small bonus.) And
because sound takes many bounces
with several consequent delay times,
most of the delay systems let you
send the sound through the delay
loops several times, to create “rever-
beration.”

Reverberalion controls

This requires three basic controls
you'll find on most of the systems
shown here: an initial-delay control,
which can be set longer to simulate
a larger hall, or shorter to simulate
a smaller one; a reverberation-time
control, which governs how long

AUDIENCE

In a real hall, or with time-delay, you get
a wash of sound from all directions.

reverberation takes to die out, and
how *“live” the simulated *“hall”
sounds, and a level control to bal-
ance the delayved sound against the
sound of the main speakers (the
balance is correct when the delay-
system speakers aren't quite loud
enough to be heard as separate
sound sources, but loud enough to

long reverb will simulate a amall,
echoey room—Ilike a tiled bathroom,
if the control settings are extreme
enough, A long delay and a short
reverb make the room sound large
but dull, like a heavily-carpeted
hotel lobby.

But you can (and should) set
these controls for more mnatural
effects, matching them to the mu-
gic. The bigger the room, for
instance, the longer wou'll want its
reverberation time to be. According
to one authority, the optimum re-
verberation time for a studio of
10,000 cu. ft. (not as large as it
sounds) is about 0.8 seconds, while
that for a 100,000-cu.-ft. concert
hall (a rather small one, actually)
would be roughly double that.

You'll also want different rever-
beration times for different kinds
of music. In a hall where the best
reverberation time (the time it
takes reflected sound to die down by
60 decibels) for organ music is
about 1.7 seconds, the reverberation
time should be about 1.4 seconds for
symphonic musiec, and about 1.0 sec-
ond for speech. Since a real hall has
a fixed reverberation time, that
will give the delay-system owner

o i e
—
SIGNAL STEREO i
SOURCE PREAMP AMP !
- | . i
RECORDTAPE, : /l'_".}\ E
NONDELAYED :
(EITHER MONO PRIMARY (FRON i
ORSTERED) ; Shanan EPEMéERS b '_
Common hookup and setup vy
for delay system. With receiv- | | il
er or integrated primary amp "E?“E'DEL‘“
(preamp and power amp com- - SYSTEM M
bined), access to preamp Is s |
usually through connections DELAYED _} i
for outpul to tape. SIGNALS . LISTENER
SECONDARY & ‘%
POWER
; AN i
S ]
SECONDA

RY
(REAR) SPEAKERS

one advantage over the live listener.

In general, the larger the re-
corded group, and the less artificial
reverberation is on the record, the
more time delay and reverb you can
add. Smaller works generally take

Bozak 802 uses analog time-delay with in-
tegrated amplifier, speakers (not shown).

make the room seem bigger—switch
them off, then, and the room seems
to collapse forward toward the main
speakers),

By varying the delay and reverb
controls, you can create many dif-
ferent “spaces”: a short delay and a

less of both, and often require a bit
more treble rolloff (especially if
vou're trying to simulaté the inti-
mate atmosphere of a jazz club).
How much reverb and delay you'll
want on solo recordings depends on
how closely the soloist was miked.
Many delay systems also let you
add some reverberation to your
main, front signals, to liven up
(Pilsase turn lo page 215)
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Dozens of “coachbuilders’ are in
full swing making reproductions of the
grand, old cars of yesteryear. ~

by Michael Lamm

WEST COAST EDITOR

here's a parallel between to-
day's luxury-car field and that
of the 1920's and early '30s.
Before you scoff, consider this.
Classic coachbuilding by the likes
of LeBaron, Dietrich, Brunn, Wa-
terhouse, Brewster, Locke, Der-
ham, Judkins, and others involved
a handful of small businesses—
offshoots of the main auto indus-
try. These specialized firms built
custom auto bodies for a small
group of wealthy patrons.
Granted, there's the matter of

100 POPULAR MECHANICS

aste, but we're seeing a resurg-
ence of coachbuilding by small
companies that draw heavily on
—in a sense, cloning— the prod-
ucts of their '20s and '30s antece-
dents to produce replicars and
specialty vehicles.

Modern cloned classics again
appeal to wealthy patrons—buy-
ers who want something different
and attention-getting. They tell the
world that their tastes run beyond
the mass produced.

During the Depression, the great

Elegant, indeed,
is this modern-day
Auburn speedster
from Elegant
Motors, Indlanapolis.

classic coachbuild-
ers often turned
out so-called ‘series
customs.” That meant that instead
of ‘“deep-sixing” the wooden
forms over which craftsmen ham-
mered out one custom body,
they'd go ahead and make eight
or a dozen very similar custom
bodies. These might be trimmed
differently, but they were "series”
—not unigue.
In that way, today's cloned
classics are also series customs,




The Gazelle is a replica of the greal
Mercedes-Benz of 1929. Built on either
a Beastle or Pinlo chassis, The Gazelle

is one car from Classic
Motor Carriages.

Panther J72 Roadster
{above) is a copy of the
'30s-vinlage Jaguar S.5.
100. Mercla Roadster (right) from Rick-
man Motors, uses Bentley components.

each perhaps a little different
from the next, but all of one ser-
ies. Nowadays they're often giv-
en numbers, like lithographs.

Three classifications

Today's cloned classics fall in-
to three distinct categories.

First, you have those that faith-
fully try to duplicate actual classic
cars of the Depression era—like
the Auburn speedsters, the 1937
Jaguar SS from Panther and An-
tique & Classic Automotive, Inc.;

i King Features

=
h—:_: Ing, 1627, Merely Margy comic st

Syndicale

ota: Joe Ausz. Roed & Track

Model A Ford clones
are done by several
small manufacturers;
this one from Repli-
cars, Inc., West Palm
Beach, Fia.




Finally, you get a number o
composite styles that borrow the
flavor and perhaps the personali |
ities of period cars, but don’
actually replicate any one vehicle |

Examples might include the:
Excalibur, which takes off on the:
1927 Mercedes SSK, but its mak-:
ers disavow any intentional copy::
ing and dislike the word "repli]-

BN Gk

car.” !
Another example of this thir
type is the Clenet, which seem
a composite, and the Sceplreg
6.65 roadster, whose maker say

Renaissance from Le Vicomte Classic
Coachbuilders has big Ford V8 power.

also the Model As from Florida's :
Replicars, Inc., and the boattail F.:r'

1933 Duesenberg SS5J from Elite- RN

Heritage Motors in Wisconsin.
Next you have those that faith-
fully try to reproduce modern
classics and sports cars, like Mike
Shetley's two-seater Thunderbird
replica, the Intermeccanica 1958
Porsche speedster, the various
Shelby Cobras, and the MiGi copy
of the MG-TD roadster L
i

i | /- b1 _‘F_-

=i T Y U S IR o e e

Bearcat (top) is a do-
it-yoursell roadster
that uses four-cylin-
der Ford running
gear. Blakely Bearcal
‘S’ kit s 545095,

Daylona Bird from
Old Car Reproduc-
tions is apittin’ image
of mid-"50s T-bird.

e i Sl S,

1958 Porsche Speed-
ster, a dupe Irom
Automobili Intermec-
cania, I# a kit on
a shortened Beetle
chassis.

Shelby Cobra, from
Silver Classic Coach-
craflt, iIs one of the

replicars that are

the closest to the ‘

real thing. i
¥




he was influenced by the early
Bugatti, Talbot Lago and Delage.

Fiberglass classics
| Beginning with the faithful re-
productions of classic automo-
biles, perhaps the most popular
is the 1935 Auburn speedster.
Three different companies make
boattail Auburns these days, with
a fourth supposedly in the wings,
First among the Auburn repli-
cators was Glenn Pray, the Okla-
homa ex-schoolteacher. He orig-

¥ Excalibur, a Brooks Stevens design, goes
back to '64. It's best known ol “designer”
cars. Shown here iz 1978 Series Il

Clenet (below) is current rage in design-
er cars. Roadsier goes for $49,500; with
only 250 scheduled, it appreciales daily.

5
"".

@
ST

inally brought out the 8/10th-scale
1937 Cord Sportsman with front-
wheel drive from a turned-around
Corvair drivetrain.

Since that time, several other
companies have taken up mak-
ing fiberglass Auburns, notably
California Custom Coach Inc., in
Pasadena, and Elegant Motors
Inc., of Indianapolis.

Former Hollywood dancers/
choreographers Ray Oja and

Barlad |11 Ex By caurtady Vintage Cars, Nva

K
==

Cecil Gold, founders of California
Custom Coach, began building
their Auburn 876 In 1975 and
have sold some 260 since then.
In kit form, the speedster sells

for $13,500. Assembled Iit's
$38,000.
California Custom Coach,

housed in an old Packard dealer-
ship, employs some 40 craftsmen,
Their cars go together by an

s 17010
70}
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Swing down a slope on a Moto-Ski
or camp out with Ski-Doo's latest
Everest and Citation. New models are
engineered with added dependability.

sport
machines”
forsnow =~

More action and performance
are promised by the
latest snowgoers.

by Bill McKeown
QUTDOORS EDITOR

o longer are snowmobiles America's
most controversial vehicles. Both

snowmos and drivers are growing up.
Better engineering—including silencing
—trails, safety rules, owner manners and
even necessities imposed by recent win-
ter storms deserve special
credit. This year it should be
easier and more comfortable to cruise
the snow than ever before.

Ten years ago you might have tried to
choose the best machine from 50 differ-
ent makes and models. This winter there
are less than a dozen major brands,
though the sport continues its steady
growth. The shortage that brought so
many manufacturers into the business is
over, and so is the alarm that the little
machines were about to overrun the
snow. New trails are keeping drivers away
from skislopes and private property. New
powerplants turn out more speed than an
average owner can handle and encour-
age careful driving. Snowmo tracks have
been found to be helpful by cross-country
skiers. And then came last year's bliz-
zards. Suddenly some isolated communi-
ties found they could not only live with
snowmobile clubs but didn't want to live
without them.

Snowmobiling and cross-country
skiing are compatible; with

new power, snowmaos can break track
and low skijorers in lo the trailhead.




Going airborne off a snow bank,
the Pelaris line-leader Centurion

with 500-ce displacement gels its power
frem a liquid-cooled three-cylinder engine.

How much speed is enough? Sitting
on the snow, any speed seems like a
lot. Ski-Doo and Arctic Cat claim over
100 mph with souped-up rigs, but that
requires absolutely flat land condi-
tions. Testing the machines shown here,
we got the sensation that we could snap-
roll them if we hit a mogul while doing
60 to 70. What you probably need is
a rig that keeps up with your friends
and has enough reserve to pull away
when the snow is right.

For an advance look, alphabetically,
at machines that can do it, here's what
we'll have this winter:

B Arctic Cat's newest addition to their
seven-model line is a Trail Cat, a ma-
chine designed to smooth out bumpy
going. Front and rear suspension with
extra-long travel, plus a specially pad-
ded seat, are saild to soften rough
trails, The engine is a fan-coocled 340-
cc Spirit with new oil injection. Other
Cat models include the Lynx, Jag, Pan-
ther, Pantera, muscular El Tigre, and
the Kitty Cat for youngsters.

B John Deere will introduce the new
Trailfire 440 and 340 with steel chassis
and tunnel pan, but it has low weight
and center of gravity. Deere's Spitfire,
at 275 pounds, is reported to be one of
the lightest machines currently avail-
able.

B A tapered tunnel chassis is used by
Kawasaki's new Drifter 340 and 440 to
handle deep powder snow. The Invader
440 makes use of fan cooling, while
Invader 340 and 4405 have liguid-
cooled engines.

B New to the Moto-Ski line for '79 are
a Grand Prix-Special, a liquid-cooled
Super Sonic, and a compact Mirage,

Largest Scorpion is the Whip TK
440 with Cuyuna 428-cc engine.
For more oplions: TKX Whip's
widerskistance, handles,
1 windshield, newer
instruments.

One of the hotlest of the cold
weather machines, the new Arc-
tic Cal El Tigre 6000, tops 70 hp.

Lineup of
‘T8 Scorpions
(left) shows

a Sting fan-cooled

440 in the lead, followed
by a Whip 440 at top, Whip 440 TK
below, and the 284-cc Lil' Whip behind.

NOVEMBER 1978

105




Snowmo jumping is only for experts; here
John Deere's new Trailfire 340-cc does it.
Larger 440 also has Kawasaki mill.

@,5 e

¥

Newer Trailfires weigh 370 pounds for the 440, 364 for the 340 model. The Spit-
fire 338-cc (right), however, is a full-size lightweight of only 275 pounds.

The Yamaha Excel V, newest in the seven-model line, has a 58-hp engine,
tachometer, speedometer, electric starting, and Autolube injection lubrication.

New for cold-weather wear lo match your
machine, John Deere Bodyguard jacket has
sleeves thal zip off o make a vesl.

and also the Futura, Nuvik and Spirit.
B The new Centurion from Polaris dis-
places 500-cc with three liquid-cooled
cylinders, and the Gemini, Apolle, Co-
bra, TX and TX-L complete the Polaris
lineup,

B A wide-stance Scorpion Whip TK
and TKX will join the Whip, Sting and
Lil' Whip this winter.

B Largest line once more will come
from Ski-Doo, with new rotary-engined
Blizzards, Ewverest, popular Qlympic,
Citation, light Elan, side-by-side Elite
and twin-track Alpine.

® Yamaha has a new Excel V, Enticer
340EC and 300C to round out Its seven-
model snowmaobile line. ™

The Invader, newes! frem

Kawasaki, has liquid cooling

in 440 and 340 models. New Drifters,
for deep snow, use similar powerplanits.
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Now you'll really

be able touse a
home computer

SN

Software—Ihe essential programs that turn
a loy into a tool—comes in many forms.
But mosi convenient for home compulers
are tape casseites and, for more advanced
sysiems, minifioppies—5% -in.-diameter
flexible magnelics discs like the one shown.

Lack of software has limited the usefulness of personal
computers; that software should arrive next year.

by Wayne Green

hose imagination doesn't run

at least a little wild at the
thought of buying a computer for a
few hundred dollars that can do
more than a million-dollar computer
system of just a few years ago?

It's a fantastic dream. But what
is the reality, in late 19787 Well,
1979 promises to be the year when
home microcomputers really learn
how to do a lot of useful and inter-
esting things.

If you want to know whether you
should rush out right now and buy a
system, or wait instead for prices to
go down more and performance to
get better, I'll skip the usual waf-
fling answer and tell you flat out
and up front: Buy a system.

Now you can follow my advice or
argue with me. If wyou trust my

Wayne Grean is publisher and editor
of Kilobaud, a popular magazine in
thia microcomputer fiald and an off
shoot of his 73 Magarine, known to
amateur radio oparators for 18 years.

judgment to the tune of buying a
thousand-dollar toy, then please
drop me a line—I have a great
bridge to sell you. If you're skepti-
cal, fine—let's get at the facts.

Okay, 1 said $1000 in the last
paragraph. Sure, the Radio Shack
TRS-80 sells for $399, But you have
to buy their video monitor and
cassette player with it, bringing the
tab to -8599. For this price you get
what's called a Level I system, and
it'll cost you a few bucks more to go
to Level II—a better version that
you'll soon need. The price for Level
IT (with extra memory) iz $988, and
you won't settle for less—not for
long, If vou're still wondering what
your thousand-dollar toy will do for
you, hang on.

Question of doings

QQuestions about what microcom-
puters can do are usually answered
in generalities, like: “You can wa-
ter the lawn, mind the house, con-

trol temperature in each room of
your house, answer your phone,
stuff like that” Sometimes the
answer is even vaguer: “What do
yvou want it to do?” But the answer
always boils down to, “Bure, the
microcomputer can do it.”

Unfortunately, the more factual
answer is that today, after three
years of development, there are
very few things most microcompu-
ters can do. If that doesn't seem to
asquare up with my recommendation
to buy, stay with me—the small hitch
that's been holding home computera
back is being solved,

The software gap
It's easy for electronic experi-
menters to underestimate the im-
portance of programs—known as
software—as opposed to the com-
puters themselves, which are hard-
ware. But without programs, a mi-
crocomputer is no more than an
(Please turn lo page 180)
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take off

of the Eighties

With fuel efficiency the watchword, new bizjets
will give bigger airliners a run for the money.

by Mort Schultz

As originally conceived, the jet air-
craft engine was more or less a
stovepipe into which fuel was sprayed
and ignited in a stream of compressed
air. The resulting mass was discharged
and, just as Newton predicted, gave a
helluva kick to whoever was jockeying
the bird. Fuel efficiency? Never mind
about that.

In designing aircraft to preserve jet
flight as a thing of profit and joy
through the coming decade, howaver,
aero enginears are up against the en-
ergy crunch in a big way. What they've
done to keep that stovepipe in the air
almost amounts to reinventing the
“wheel"—which means the propeller
(see illustration on following page).

Lockheed's L1011-500, Douglas's
DC-9 Super 80 and Boeing's 767 have,
been making headlines recently as the
aircraft that will compete for primacy
in the nation's new commercial jet
fleet. Late next year, they will start re-
placing the aging, fuel-inefficient and
noisy Boeing 707 and Douglas DC-8.

Not making headlines, however, are
a lot of other new jets that'll give these
big boys a run for the money perform-
ance-wise. They will fly as high, as fast
and as far, and provide their passen-
gers with greater comfart. They are
corporate jets.

True, they can't carry nearly the
payload of a commercial jet. But who
needs more than a toothbrush for an

WINGLET
LIFT

Winglet—also known as a “sail"—opposes
tip vortex flow, actually generates forward
thrust and lift from vortex field.




overnighter, say, to Riyadh (that's In
. Saudi Arabla)

Now, don’t get the [dea that air-
| planes flown by businesses amount to
. zlleh, According to Business Weak,
| more than 50,000 business aircraft
 carried over 50 million passengers in
" 1877. In fact, U.8. corporate planes ac-
counted for approximately three times
as many total flying hours as the six
million hours flown by all domestic
airlines combined,

In the years ahead, the sky's the
| limit., The number of passengers cor-
| porale planes will fly is expected to
) double by 1990. Gearing up to meet
! the load, U.S. companies placed or-
yders this year for $700 million worth

"
.
el i

Canadair's Challenger (lop) and Rockwell's Sabreliner 65
will vie for corporate sales. Note thal borlh make use
of pmnnunnad Flnn lnlr on sicle ]

of brand new aircraft—many of which
haven't been flight tested yet.

To capture as much of the market
as possible, the major corporate et
manufacturers have been ballyhooing
their new, next-decade models |ike
mad. The top six are Cessna, Gales
Learjet (no relation to Lear Avia Corp.
which bullds turboprop planes), Grum-
man and Rockwell International in the
United States, Canadair in Canada and
Avions Marcel Dassault-Breguet (here-
after referred to as Dassault) in France.

A new business jet costs £3 to $8
million, depending on model and ac-
cessories, which seems like a lot of
loot to spend just to ferry round a
handful of people at a clip. However,

corporations maintain that private jets
save great amounts of time and money
maraly by allowing key executives (o
get places faster than they can by
commercial aircraft.

For example, corporate jets can fly
to regions not on scheduled airline
routes, where many of today's manu-
facturing facilities and offices are lo-
cated. The new business jets can all
land and take off on runways which
are far too short for commercial air-
liner operations.

Travel by company plane offers the
corporation and its personnel maxi-
mum security —a growing considera-
tion these days. Discussions can be
held in private, which is difficult on a



commercial plane. And company
VIPs don't become easy targets for
kooks or kidnappers. Terrorism
aside, the day of the sleek jet embla-
zoned with the company logo s
over: As much as they profess a
solid business rationale for their
jets, executives do not want to irri-
tate stockholders or invite any public
controversy by flaunting the com-
pany planes.

However anonymous, the burgeon-
ing corporate aircraft fleet has
prompted one leading transportation
economist to suggest that commer-
cial airlines are losing more and
more businessmen as customers and
may, in time, become a mass transit
medium for the less advantaged
members of society. Prof. John R.
Meyer of the Harvard Business

School says that corporate planes

-~

Now being built in prototype, Gates Lear-
jet's new Longhorn model uses wingletls
similar to those of Gulfstream IIl.

A relative newcomer io the ranks of corporate-type jel aircraft manufacturers,
Cessna is pinning its hopes for success in the Eighties on its sleek Citation M.

may eventually become as much a
stigma to the airlines as private
automobiles are to public ground
transit. Car and corporate aircraft
offer comfort, convenience and pri-
vacy.

Why new planes?

The business jet lineup looks like
this: Cessna's Citation Ill, Gates
Learjet's Longhorn, Grumman's Gulf-
stream lll, Rockwell's Sabreliner 65,

Canadair's Challenger and Das-
sault's Falcon 50,

A comparison of characteristics
can be seen in the accompanying
chart. Primarily, two technological
developments give these alrcraft
their improved flight characteristics.
They are the supercritical wing
(sometimes called the "high-technol-
ogy wing”) and the high-bypass tur-
bofan engine. They are the same
systems which characterize the new

PERFORMANCE SPECS' OF THE NEW CORPORATE JETS
Take-off Landing
Max. Max. Max. Distance Distance Max.
Seating Take-off Certified at at Max. Cruise NBAA IFR
AIRCRAFT Capacity Weight Altitude | Gross Weight | Landing Weight Speed Range’
Canadair
Challenger 11 32,500 Ibs. 49,000 4100" 3,700° 575 mph 4,623
Dual Jet
Cessna
Citation Il 15 17,150 Ibs. | 45,000’ 3,900’ 3,440’ 540 mph 2,760
Dual Jet
Dassault
Fainun 50 10 37,480 lbs. | 45,000’ 4,900 3,400' 598 mph 3,650
Trijet '
Gates Learjet
Model 28/29* 10 15,000 Ibs. | 51,000 2,680" 2.210' 583 mph 2,050¢
Dual Jet
Grumman I
Gulfstream Il 19 685,500 Ibs. | 45,000 5,550° 3,400 576 mph 4,147
Dual Jet
Rockwell
%al:ﬂlinar B85 10 23,800 Ibs. 45,000 5250' 4.270' 530 mph 2,778
ual Jet

'Performance data are based on sea level, International Standard Atmosphere (ISA) conditions. Take-off and landing field
lengths are based on hard surface, dry runways with no wind and without the use of thrust reversers.

INBAA IFR = Mational Business Aviation Agency, Instrument Flight Rules.
MGates Learjet is currently producing this model. Models 54/55/56, which are larger, are being built in prototype.

‘NBAA IFR range not available, This is aircraft's maximum range without payload.
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The high-bypass jet engine employs a large fan to propel a greater volume of cool,
ambient air (light blue) around the central jet combustion stream (darker area).

commercial airliners. The aim: more
efficient, quieter performance.

In 1873, a gallon of jet fuel cost
the airlines 12 cents; today, it costs
45 cents—more for a corporation,
which doesn't usually get the same
bulk rate. And the price keeps rising
at 6 to 10 percent a year.

As for noise, after 20 years of
lawsuits and complaints from people
residing near airports, the govern-
ment has set a stiff standard that has
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In above perspective, Super 80 strelched version of the 13-
year-old DC-9 seems lo have oulgrown ils original wings.

to be met by 1885. The standard
calls for a maximum noise level of 87
EPNdB |(effective perceived noise
level) on take-off and 98 on landing.
As a point of reference, current jets
have take-off noise levels of 95 to
108 EPNdB.

The supercritical wing and the
quieter high-bypass engine are the
major factors in making the new jets
more fuel efficient. According to
Boeing, “Together, the new engine

and wing technologies will constitute
about a 30-percent improvement in
fuel efficiency." That's some bonus
factor—in the automotive market, by
comparison, it would knock Detroit's
sales strategies into a cocked hat.

All the new corporate jets except
two employ supercritical wings. The
two are the Gates Learjet Longhorn
models and the Grumman Gulf-
stream Ill, which have been de-
signed with supercritical “winglets"
instead,

The supercritical winglets are
practically at a 90° angle to the rest
of the wing. They promote fuel econ-
omy because the nearly vertical
“sails” reduce the drag induced by
wingtip vortex formation, which is
common to high-performance air-
craft. Winglets are especially effec-
tive at altitudes of about 50,000 feet
where these planes will cruise. Gen-
erally, winglets are 6 square feet in
area and have a height of about 45
inches.

Supercritical wings
The supercritical wing itself Iis
characterized by a different shape
and more area than a conventional
wing. Development of the supercriti-
cal wing was made possible by the
use of stronger, lighter materials.
The longer span allows the plane to
carry more fuel, which gives it
greater range. In general, the range
of the new corporate jets has been
(Piease furn lo page 154)

McDonnell-Douglas might begrudge it, bul proposed DC-X200
seems to owe at least some of its design to Europe’s Airbus.

Lockheed's L1011 Dash 500, some 13 feet longer than the initial version, typities the evolulionary airliner approach.
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by Gary Witzenburg

DETROIT AUTO EDITOR

[ A -~ ot
L

resting the little rise at the end
c of Portland International Race-
way's very long front straight at
about 105 mph, I simultaneously
reached for the brake and heard
Sam Posey, in the seat beside me,
suck in his breath and give out a
little “Whoops!" Nothing scares an
otherwise fearless race driver more
than riding at speed with someone
whose capabilities he either doesn’t
know or doesn't trust. Sam was
convineed that I had started my
braking too late and would not get
the new 2B0-ZX slowed down in
time for Portland's medium-fast
first turn.

But the Datsun's new four-wheel
dise brakez are nothing short of
superb, a fact I had discovered
during several earlier circuits of
the track, and they effortlessly
sucked the car down to a safe
cornering speed for the turn. “It's
OK,” 1 assured him, getting off the
brakes and aiming for the proper
line that Sam was trying to teach
me. Gentleman that he is, Posey
apologized and the lesson continued.

We were at the Oregon track this
fine, sunny Monday to examine and
test Datsun's 'T9 lineup, including
the restyvled “Z-Car”, the facelifted
810, and the all-new 210 economy
models, Pro drivers Posey and Don
Devendorf were there, courtesy of
Datsun, to help show off the new
cars and generally make the day
more interesting and enjoyable for
the assembled magazine writers.
The day before, most of us had
watched Posey start his Bob Sharp
Racing 240-Z from the pole position
in the IMSA Camel GTU road
racing event, only to fall out with
mechanical troubles after an excel-
lent race and hand second place
{behind a Porache) to the equally
talented Devendorf's 240-Z.

This new Z-Car was a far cry
from the wvery specially prepared
racing “Zs" we had watched doing
battle on Sunday, but it did seem
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Once a sports car, the Z compleles its transition and is all luxury tourer for 'T8.

surprisingly at home on Portland's
fast and twisty road racing course.
Sports car purists have been disap-
pointed over the vears to see the Z-
Car grow progressively more over-
weight and sluggish compared to
the original 240-Z that had charmed
them so completely upon its intro-
duction nine wyears ago. Burdened
by emissions and safety regulations,
the Datsun sports car has metamor-
phosed into much more of a luxury
tourer than the very capable sports
car it onece was, while its price has
doubled from the original’s incred-
ibly reasonable $4000. Yet the EZ-
Car's sales figures have climbed

rapidly, from some 27,000 in 1971
{its first full sales year) to around
70,000 units in 1978,

Convinced, therefore, that they
are on the right track, the folks at
Datsun have jacked up the rede-
signed body for 'T9 and jammed a
bunch more luxury and gimmickry
underneath, while removing a bit
more of what sports car character
wag left. The result is a fine GT
automobile that's quiet, comfort-
able, plush and color-coordinated
throughout, and rides far better
than any previous “Z"—but don't
bother entering it in the local park-
ing lot gymkhana.

. . . the 2+2 which includes a rear jump seal and additional standard equipment.



One of the events of the day at
Portland was a two-man pylon race,
made interesting by a driver change
in the middle, with prizes for the
fastest times, Your faithful PM
writer—and  part-time race-car
driver—was confident of winning.
We did succeed in beating the
Posey/Devendorf team by over a
second, but so loose was the Dat-
gun's suspension on the low-speed
handling course that my accom-
plished, race-experienced co-driver
nailed one large pylon (a 10-second
penalty) with the flailing car's rear
end, and I almost did the same on
my lap.

Ironically, however, the new Z-
Car showed its form in much better
gtyle once they turned us loose on
the road course. In fast turns it
hung in there like an Olympic acro-
bat, In slower corners it under-
steered slightly going in, but recov-
ered nicely under power coming out.
Subjectively, the 2.8-liter, fuel in-
jected, overhead cam six-cylinder
engine (same as last year) was a bit
disappointing in power—the Z iz no
lightweight at 2787 lbs. for the two-
geater and nearly 3000 lbs. for the
2+2 maodel, without aircondition-
ing. But, once coaxed off the line, it
performs reasonably well. Ride, as
stated, has been vastly improved
over previous Zs and is excellent
over all but the sharpest bumps, and
the brakes, a new power-assisted
four-wheel disc system, are proba-
bly the car's best chassis feature.
On the negative side, the soft rear
suspension did tend to let the back
end get loose and slide a bit, tail-
out, when braking into a turn. How-
ever, it was easy to control at all
times by merely ecountersteering
into the skid in a normal manner.

280-ZX styling

From a styling viewpoint, the car
is not greatly changed front or rear,
but it does have a fresh character in
its roofline, The hood retains its
“power bulge” and the sunken head-
lamps (a Z trademark) remain, but
there is now no grille opening above
the bumper, and a nice air-dam has
been built in underneath, Larger
taillamps give the rear a pleasingly
fresh look, but the wide chrome

New 210 series for '79 replaces B210

discs and steel-belled radials are standard. Optional are five-speed, auto. transmissions.

molding on the center roof pillar
harks of old-style Japanese overdec-
oration. Larger rear-quarter win-
dows do give improved visibility
from inside, however, and both lug-
gage room and fuel capacity have

Two-door hardtop is added to 810 line; it, too, mounts the 2.4-liter, ohe, f.-l. Six.

been improved.

Inside there's more shoulder
room, due to the slightly wider body
and a redesigned instrument panel
complete with a full set of “air-
craft-style"” backlit gaupges. A five-
speed transmission is now standard,
as iz AM/FM stereo with a retract-
ing antenna. The 2+2 model also
gets standard power steering and
airconditioning, plus a new split
fold-down rear seat. And there's an
ultra-equipped Grand Luxury pack-
age available for either body style
that includes alloy wheels, rear win-
dow wiper/washer, cloth upholstery,
power windows, cruise control and

(Please turn to page 150)
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More than a photographic fetish, an automatic winder
on a camera can be a useful tool for any 35-mm photographer.

MNew winders teamed with compact cameras make convenient packages for fast-action shooting, run gamut of prices.

by David Miller

Autu winders, the latest photo-
graphic “in” gadget, eliminate
half the manual labor involved in
taking pictures and are threatening
to turn amateur photographers into
go many R2D2s, If you use a late
model electronically controlled 35-
mm single-lens reflex (SLR) cam-
era, you might turn out perfect pie-
tures just by focusing, pushing the
shutter-release and winding the film
advance/shutter-cocking lever.

Today's automatic and semiauto-
matic (often called match-needle)
cameras do most of the thinking for
you, once you've made a few prelim-
inary settings at the start of each
roll of film. Now, with the new
winders, you're even saved the
bother of advancing that lever and
are free to concentrate on the esthetic
aspects of picture taking.

Not much to look at

Basically, a winder is nothing
more than a flat box with just
enough room for a half-dozen small
batteries and a tiny motor. On the
camera, several electrical contacts
on the winder's top engage match-
ing points on the camera bottom,

Dawid Miller is leatures editor
of Modern Pholography.

When you're after a fast-moving sequence
like this pass and reception, a winder
on your camera assures you of getting It
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and a drive wheel couples to a simi-
lar control that turns the camera's
take-up spool, thereby duplicating
the wind lever's function. They are
the same width and (usually) the
same depth as a camera and add
just about one inch and 10 to 16
ounces—Iittle enough, considering
the added convenience.

But it's not the labor-saving fea-
ture that has prompted just about
every major camera manufacturer
to come out with one of these items
in the past year or so. Their appeal
comes from their ability to fire off
shots in rapid order, either one at a
time or in sequences up to about
three frames per second—some-
thing previously restricted to the
professional photographer. As a
matter of fact, winders are really a
junior form of the motor drive
units the pros have been using for
yvears on their Nikons, Leicas and

latter-day Contaxes. Winders won't
give you the five-frames-per-second
shooting speed of the motor drives,
but they are much smaller and
lighter—running on just four or aix
AA batteries, compared to the eight
or 10 needed to drive a motor—less
of a strain both physically and
financially. One set of batteries can
get you through about 100 rolls of
d6-exposure film without making
you lift a finger—or flick a thumb.

Unfortunately you just can't rush
out, pick a winder off the store
shelves and stick it on your camera
because each one is made exclusive-
Iy for a specific camera of the same
brand., Since only the latest model
cameras are equipped to take

winders, you may be out of luck
unless you're willing to spring for a
whole new outfit. (If you happen to
be looking for a new camera now, con-
sider all options available.)
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Sole plate of a winder-capable Chinon
shows electrical contacts (right) and me-
chanical connection for drive (left).

2,

Winder for Pentax MX has auxiliary shut-
ter release on handgrip—a handy feature.

For example, if vou have a Konica
Autoreflex T3 or Topeon RE 200,
perfectly good machines in their
own right, vou can't use the Konica
Auto Winder AR or Topeon Auto
Winder-1I, But, trade in your body
on the late model T4 or RE 300,
nearly identical models except for
those extra essential connections,
and wou're all set for motorized
shooting. With the right combination,
connect your winder by a convention-
al tripod-type mounting screw,

Help in many situations

Though intended primarily for
action shots—from Junior's long
touchdown pass in the big high
school game to the man on the
flying trapeze—winders can also be
a big help in other standard types
of photography, such as portraiture,
particularly when used in the sin-
gle-frame mode (all winders have

CHIMNCR

Chinon winder's controls lel you sel cam-
era o fire automatically at Interval you
choose or shoot presel number of frames.

Battery clip for Minolta G winder is a good
arrangement—keep a spare clip loaded
and you can change batteries rapidly.

single-frame capability, but some
have both single and multiple provi-
sion). With your winder in opera-
tion, vou can follow a subject in
your viewfinder constantly without
giving a thought to the nitty-gritty
controls, waiting for the right ex-
pression—which you can then cap-
ture at the touch of that button.
Remember, in single-frame shooting
you have to lift yvour finger off the
shutter release after every shot to
allow the motor to move things on.
You may be able to get some sort of
quick sequence if you have a fast trig-
ger finger (the single-frame-only
Topeon winder can be fired at two
frames per second).

But all is not elick and whir with
an auto winder, The motor does
make a noise and while it may
sound reassuring and professional
to you, it won't win vou any friends
at a concert or golf tournament, You

may be able to squeeze off one
candid shot of someone, but after
that whirring, all your potential
subjects will be on the alert for
more. Despite their size, winders still
add weight and bulk, robbing many of
today’s super-compact SLRs of their
strongest selling point.

Obviously, winders can't be much
of an advantage with slow shutter
speeds. Likewise, they do you little
good with flash, as you must wait
for the flash unit to recycle before
yvou can shoot again. (There are
exceptions: some camera makers—
like Minolta, Canon and Nikon—
offer flash units that can keep up
with their winders.) Though the
Canon winder shuts off automati-
cally when you come to the end of a
roll of film (with a red signal light
to warn you), most of the others
leave this up to your memory. You
may reach the end of the roll before
you expect—thus, you could find your-
self changing film at the very
moment you want to be shooting.

Finally, there's the expense, not
only of the winder itself, but of
batteries. You should keep a spare
set on hand. That can cause a space
problem in vour gadget bag, but it's
necessary, as you never really know
when you'll run out, Then, you're also
bound to find vour film bill rising in
sync with the whirring of that motor,

Simple controls

A big advantage, one that distin-
guishes auto winders from most
other electromechanical devices, is
their need for just a wvery few
simple controls—on-off switch, sig-
nal light (some light up during
operation to show that all is going
as it should) and a button or lever
to activate the rewind release but-
ton on the camera bottom. Some
winders, such as those for the Pen-
tax ME and MX and Olympus OM
cameras are L-shaped, with the L
part resting along the camera’s
right side to provide an extra hand

(Pigase turn to page 218)




T0YS FROM
SANTA’s
WORKSHOP
By Harry Wicks

HOME AND SHOP EDITOR

M's second annual roundup of Christmas gifts-to-
make is an impressive collection of 17 useful and
handsome projects. Any or all will let you say "Merry
Christmas" from your own workshop. The projects shown
ware selected from scores of ideas and suggestions from
artists, designers and crafispeople. All items shown were «
built and use-tested in the PM workshop. Clear, easy-to--
follow directions for all 17 projects are given on thes
following pages.
Happily, good-looking and practical workshop proj-
ecls do nol have lo be time-consuming and wearying in
order to be successiul. In fact, the lwo basic criteria o




2. Floatable Noah's Ark is consiruc-
ted from a plastic foam plank. Animals

3. Hen puzzle, with its bright colors
and bold shapes, is a visual deligh!

for loddiers. When baby oulgrows it,
hang it on the wall.

4. Horse bench is perfect for TV
viewing, yet light enough to be car-
ried by a 4-year-old. Of pine with a
slained and varnished seal.

5. Animal crayon holders will encour-
age preschoolers lo keep their
crayons corralled. These are simply
jigsawed lrom glued-up pine blocks,

6. Amirak ride-about rolls in a straight
line so little ones can't tip it over. Il's

fashioned from plastic pipe, plugged
both ends.

7. Wooden cars, truck will keep any
preschooler occupied for hours on
end. Our plans make them easy lo
build, and there's a mail-order source
tor wheels and “people.”

8. Ostrich puppet has neck and legs
of cording which create fascinating,
lifelike movement when lines are ma-
nipulated. Fun for kids of all ages.



9-. Eyeglass holder becomes a butler-
fly when specs are safely parked.

10. cotiee lovers agree that the best
brews are made from freshly ground
beans. Our colfee grinder, with a
mechanism from a mail-order source,

suits Colonial decor.

11. put this under the tree for your-
sell: a stylized saw with a batlery
driven clock. Perlect for den or
warkshop.

12. smail tooibox hoids a starter set
of lools lor young apartmenl dwellers,
homemakers. Or, fill it with light tools
for odd jobs.

13. Lathe-turned candleholders were
inspired by miscellaneous turnings au-

thor spotted al a country church yard
sale last summaer,

14, First-class bulletin board can be
fashioned in an hour or less because
itis ol loamboard.

15. Conlemporary spice rack is cre-
aled from used—and well-scrubbed—
sardine cans. They're affixed lo board
and spray-painted.

16. Another great gift for lathe butfs
o make—reproductions of the llax
spools of old. Qurs are ol glued-up
mahogany boards finished with sev-
eral coals of semigloas varnish.

17. pecorative napkin holder con-
sists ol wood base and sheel acrylic
sides. Candles were made from adhe-
sive backed, prismatic film.
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acceptance in our roundup were good looks and ease of
building. To satisfy the considerable number of ad-
vanced woodworkers we have also included a couple
of sophisticated woodturnings and the like.

Several of the projects call for unusual materials. To
make it easy for readers to duplicate what they see, we
tracked down and have listed suppliers for all materials
that may be tough to find locally.

General directions

Since quality hardwoods, especially heavy stock,
seem to be rare items in local lumberyards these days,
projects calling for hefty pieces of wood were created
by gluing up more readily available 34-in. stock. The
flax spools, for example, were turned from blocks of




Main stove parts during assembly. Cleats
permit using % -in. plywood members.

PROJECT/DESIGNER BUILDERS

Rosario Capotoste, MNo. 17; R, Capotosto and
Stanley Dunaj, No. 1; §. Dunaj, Nos, 2, 3, 8, &
Doug Eisman, Hos. 11, 14, 15; Josaph Provey, No.
B; Las Walker and Harry Wicks, No. 12; H. Wicks,
Mos. 4, 8, T, 10, 13, 16; Love-Bulll, two funny-car
designs In Neo. 7.

PM color photos by Harry Hariman.

SHOPPING INFORMATION
Specialty items used In projects: Mes. 8, T:
Whesls and people for Metroliner, cars, truck from
Love-Built Toys & Crafis, 2607 Lake Forest Rd.,'
Box 5458, Tahoe City, Calif. 85730. Package of
2%-in, wood wheels, $5.50 posipaid. Package of
séven “pecple.” $1.25. Ne. 10: Coffes grinder

Underside view of top. Use short cross-
pieces to eliminate side-panel notches.

mechanism from Weooderalt Supply Corp, 313
Maonivale Ave., Wobum, Mass. 01801; $12.80 post-
paid. Mo. 11: Hand-saw clock with clock move-
ment from Capro Craft, Box 18, Greenlawn, N.Y.
11740, %10 postpaid. Me. 17: Mapkin holder pris-
matic fllm ki, §1.50 posipaid, Capro Crafi, Box
18, Greanlawn, MN.¥. 11740, Kit has snough film
to reproduce candles as shown,
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Close-up of burner assembly and knobs.
Knobs are attached lo snug-fit dowels.

laminated 3-in. mahogany. To
avoid delamination later—which can
be dangerous when it occurs in a
spinning lathe—make certain that
the laminating is done according to
accepted practice as follows:

Both faces of boards to be joined
should be coated with carpenter's
glue spread evenly with either a glue
brush or flat, clean stick. Profession-
als permit the glue-applied surfaces
to remain exposed to the air for
several minutes before bonding the
pieces: This way, the pieces “grab”
on contact instead of slipping and
sliding about. Align boards carefully
and use a sufficient number of clamps
to apply equal pressure over all of
the block. Set the piece aside and
leave the block clamped for a mini-
mum of 24 hours.

For professional-looking finishes
on your gift projects, try to select
finishing materials that are fast-dry-
ing. These accumulate less dust and
produce a smoother finish. Painted
surfaces, for example, can be quick-
ly finished with a spray-can-type
paint; just make certain you work
in a well-ventilated area. For a clear

MATERIALS LIST—PLAY STOVE

Slze mnd description (usa)

b 1 6 x 6" luan plywood (heat elemant)

b = 70 x 24" lvan plywood {(outer sides)

b x 19 % 197 luan plywood (inner wall)

b u 16% x 197 luan plywood (oven base)

Yo x 184 x 194" plywood (top)

Yy x 19%; x 287 plywood (back)

Y = 19% x 23" plyweod (front)

Y x13% x 16% "™ plyweod {oven door)

B w11 » 197 pine (side nailers)

% 1 1% x 2" pine (lid support backup
blocks)

4 x 1% x 16% " pine (bare nailers)

4% x 1% x 16” pine (knob backup block)

3 = 1% 2 37 pine (magnatic catch cleat)

3% % 5 x 184" pine (grill slides)

Y x 1% x 144" pine (oven handle)

Ih x 3 x 170" plywood {grill side frame)
L5 x % n 167 plywood (grill front and back
frama)

b x 244 x 14" plywood (burner assambly)
1*-dia. x %" dowsls (burmers)

14*-dis. x 3" dowels (burner knob stems)
W"-dia. x 3¥ dowel {ovem knob stem)

L m 5% x 114" Plexiglas {window).

Misc: 4 reflector pans; 24x24” fence wire (1x2” mesh)
cut as shown; 4 Robertshaw burner knobs; Robertshaw
oven knob; 2 Brainford friction lid supports (left, Neo.
L108BXC; right, Ne. RIOBEXC); % x 15% x 17%~
sluminum oven limer; 14" x 16" continuous hinge
magnetic latch,
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3. HEN AND EGG PUZZLE
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finish, use either a fast-dry varnish
or several coats of thinned shellac.
Both give durable, handsome results.

1. Child's play stove

1. The back, top and front are cut out of o
plece of Ya-in, fir plywood, Since these parns
ara all the same width, they should be cul
with the same table-saw rip-fence aetting.

2. Cul the four large burner holes in the
top with a fiy cutter on a drill press or with &
pivot-guided sabre saw.

3. You can weoconomize on lumber by
cutting the oven door directly out of the
froni panel, This way, you will have both the
door and frame from the same board. To
make & no-waste cut, bore five or six 1/16-
in-dia. holes In & row on the oulline of the
door to allow blade entry. Or make a careful
plunge cut with a sabre saw,

Tack a guide strip in place to make the
straight cuts. The curved corners are guided
freehand. Reposition the guide to cut all four
sides. The dropout plece will be a perfect-
fitting doar with a buill-in clearanca.

{Please turn to page 1594)

2. NOAH'S ARK
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How to
choose
and care

.. for ;

knives

Pick your cutlery with
the same care as shop tools.

pa- _STE

e e i . CARVING

uUTIUTY

Widely-used knives include slicing knile with long, narrow blade for making thin
slices; carving knife with pointed, slightly curved blade for carving roasts, fowl;
ufility knife with shorter blade than a carving knife for slicing, cutling, dicing; paring
knife with short blade for peeling and dicing vegelables and fruits.

What to look for in a quality knife

BLADE CONFIGURATION -
THE BLADE-WHEN SIGHTED
FROM ITS TIP=SHOULD NOT
CURAVE RIGHT OR LEFT

OF CENTERLINE

H

- . .r'
C s s T
Some specialty cullery: A) spatula for [_'”"‘_'-'Tr'" ETEE"_: e
turning food; B) chef's knife with wide R Y LT ey eve
blade to protect knuckles; C) cleaver for PURCHASING A BRAND KMNOWN
separating meat or frozen foods by force- FOR QUALITY |S ONE
ful blow; D) bread knife with serrated edge g 3 e e s
to rip apart light-density food; E) fork; F) i Serr e
trimming knife for boning or trimming
meal; G) steak knife; H) grapefruit knife.

here is a proper kitchen knife
for every cutting situation.
However, there are also general
purpose knives, designed for use in HANDLE GRIP —
gseveral circumstances, that are in- FINGER-GRIPPED' AND/OR
dispensable in any kitchen. SHAZED HANDLESQIVE g Rk
Knowing which knife to use and GRIP. FIT TIGHTLY TOGETHER TO
how to keep it sharp and in first- il it by BACTERIAFORMING
rate condition makes food prepara- R T TS

g2 POPULAR MECHANICS




Types of blade edges

SERRATED BLADE EDGE

SCALLOPED BLADE EDGE

A serrated edge as found on bread knives
works like a saw to rip food apari. A scal-
loped edge is a series of arcs that gives
more cutting surface than other edges.
Generally, a kilchen knife is a plece of
steel ground on a honing wheel to give
it a honed edge, then polished on a felt
wheel to make it extremaly sharp.

Types of blade grinds
CANNE LL HOLLOW  CONCAVE
ﬁ““”“” GROUND GROUND
H{]LLED
EDGE

Types of grinds: The V grind extends from
back to edge in a flat plane. A Cannell
grind is similar to the V grind but has a
heavier cross section immediately behind
the cutting edge. Hollow grind has a semi-
concave area on each side tapering 1o a
thin edge. Concave grind begins nearer
the back and Is a thin, long-lasting edge.

How to sharpen a knife

KNIFE BLADE

i o

SHARPENING STONE

&

To sharpen on a stone, hold the back of
the blade at a 10 to 15° angle from the
stone. Stroke the cutting edge against the
stone In the direction of the arrow (above)
from the heel of the blade 1o its point.
Stroke first on one side, then the other.
Apply honing oll to the stone to help make
smooth strokes, float particles away.

tion easier, safer and more enjoy-
able, The top photo on the facing
page shows the most common knives
which can be used in a variety of
situations, To its left iz shown
apecialty cutlery which is primarily
used to prepare specific foods,
Knife styling runs from the tradi-
tional, such as the W.R. Case knives

An aluminum oxide ceramic sharpening rod Is an alternative to using an oll stone to
sharpen a blade. This Sharp Stick by Case also sharpens eleciric knife blades.

Double sharpening rods on Case's Crock
Stick give correct sharpening angle. User
slices straight down alternating rods lor
most edges; sharpens scallops separately.

gshown in the photos above, to sleek
contemporary.

Caring for your knives

Make no mistake about it, even a
top-guality knife requires periodie
sharpening and some minimum
maintenance. As with any cutting
tool, when the cutting edge is dull

the user must apply more muscle,
Such use causes accidents.

You can sharpen a knife with
gither an oilstone or a sharpening
rod. In between sharpening ses-
slons, use a sharpening steel fre-
quently to maintain the sharp edge.
Use the steel (without oil) in exact-
ly the same manner as the oil stone.

Don't sharpen scalloped or ser-
rated edges on an oilstone. Sharpen-
ing serrated knives requires special
equipment. You can, however, use
round sharpening rods to sharpen
scalloped edges. Sharpen each scal-
lop individually rather than making
one slicing motion. Some scalloped
edges bevelled one side, should be
sharpened only on that side,

Here are several other safeguards
to insure the longest, most effective
use of yvour kitchen knives:

B In mincing or slicing use a
cutting board to prevent dulling the
blade. A hard or abrasive surface
dulls a knife faster than anything
being cut.

B After use thoroughly wash and
hand dry knives, easpecially if
they've been used to cut fruit or
salty foods that can ruin the finish.
B Knives can be washed in a
dishwasher, but they'll be dulled by
knocking against other items,

B Store knives in their own rack
or partitioned drawer, Magnetic
knife holders don't alter the affec-
tiveness of the blade. However, take
care to clean steel particles off the
blade after honing it. P.A.
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able soccer is one of those games

that wou ecan't get enough of.
Imported from Europe, it's catching
on in this country at a phenomenal
pace. Unfortunately, the price tag
on factory-built models is too high
for the average family to put one in
the recreation room. PM's version,
however, is the equivalent of ones
used in the professional World
Championship Tournament and
costs half as much—about $225.

The table has the markings of a
soccer fleld and two teams of 11
soccer player figures attached to
long steel rods. Each side has a rod
with a row of five men in the
middle, a rod with a forward line of
three men, one with a defensive line

— G

'

1 Elevatle tabie-saw blade into work-
piece to make internal cut for goal-
end cutouts. Let blade stop, remove work.

3 Use spade bit to bore shallow recess-
es for plastic rod washers before
drilling 1-in.-dia. holes In sides.

\

Cut rabbet around the back of ball-

return opening to reduce wall thick-
ness and make reaching balls easier.
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PM WORKSHOP SPECIAL

Build our challenging
table soccer game

Our version is regulation size
and rugged enough for four to play at one time.

by Rosario Capotosto

Phiotos by the author

2 Hold assembly {ogether with bar
clamps for drilling screw holes at
|oints. Recheck for square prior to drilling.

-

Making parallel culs belween two
holes with either jigsaw or sabre saw
drops oul waste from the ball return slot.

6 Start assembly by screwing ends,
then sides, to plywood. Next, inseri
goal enclosures and secure with scraws.

of two men and one with a goalie.

The object of the game, as in real-
life soccer, is to get the ball into the
opposite goal—easy enough—until
you try it. Actually, you have to
muster a tremendous degree of skill,
speed and concentration, in order to
score, Two or four players can
participate, The first side to score
five times wins, but this is optional.
Therefore, a 10-digit scoring unit is
incorporated.

The plans eall for the use of 5/4-
in. hardwood stock in order to give
the table the required rigidity and
heft, A lot of power can be brought
to bear during a frenzied game an
a table which wibrates or creeps
along the floor just won't do. We
used relatively low-cost, easy-work-
ing poplar, stained to simulate cher-
ry. Any hardwood will do. Plywood
is used for the tabletop to construct
the ball-return assemblies. Select
only flat, dry lumber.

Start construction by ripping the
sides and ends to size, then cut the
wide rabbeta on the ends of the two
gide boards. After the rabbets are
cut, set up your dado head or router
to cut the grooves to receive the ¥4-
in. plywood top. Use the same set-
ting to groove the ends and the
sides. Next, cut the plywood top to
gize and make the goal cutouts at
each end. The easiest and best way
to get the screw holes drilled
straight and in proper alignment
between mating pleces is as follows:
To drill pilot holes in all the outer
boards, use a drill press or one of
the various accessories which as-
sure straight holes with a hand-held
drill. Now assemble the top, sides
and ends with bar clamps. Check for
squareness, then use the hand-held
drill to continue the holes into the
mating pieces. Disassemble the
parts after making identifying
marks. Then proceed to bore and
counterbore each small hole in the
outer pieces for the screw-shank



diameter and the concealing plug.
The rods ride on a plas

and rod bhearing which fit 1

holes in the side boards. The washer
geats in a 1y-in. -deep by 1l4-in.-dia.
hole, The bearing is flanged and fits
a l-in.-diameter hole. Lay out the
hole locations carefully and bore the
shallow larger hole first, then the 1-
in.-dia. hole. If vou do the reverse

T

yvou'll lose the center and conse-
quently be unable to bore the shal-
low hole. Sand the insides of the
gide hoards before aszemhbly.

After cutting ball-retrieving slots
in ends vou're ready to glue up the
top and sides of the table. It's not
complex, but there are a number of
joints and over th dozen screws
to drive. Since that all takes time,

PM's make-it-yourself version
of table soccer challanges

-~ adults as well as ehildron. |1
davelops fast reflexes and

' provides hours of excitement.

avolid using the quick-setting white
or vellow glues, Instead, use a slow-
er setting plastic resin or animal hide
glue,

The goal enclosures go on next,
followed by the wood filler blocks at
the corners. While the glue is still
handy, insert the wood plugs to

conceal the serew holes.
1. a-in,

Use a corner-rounding




Goal enclosures should be installed
before tightening up side panel
screws or else the fit will be difficult.

table; trim blocks flush later.

FRAME AND LEG
1ES

ASSEMBL 7 SPACES

3" x 116"
RABBET ==
(BOTH ENDS)

' NO. 10 FH SCREW
AND 1/2".014, PLUG

12 EACH END)
B
14 » 38" 34 x 3B"
DEEP DEEP
AABBET

) LN

5MB" NO. 6 OH SCREW

Glue small wood filler blocks into the
spaces al the lop corners of game

4 REGD.]

8 x 2" LAGSCREW
AND WASHER (8 REQD.)
ROUND EDGES WITH 1727

COANER-AOUNDING BIT
BEFORE ASSEMBLING

1.1/4" w
..J ¥ USE 1/2" CORNER-
234" gt ROUNDING BIT
VIEW FROM INSIDE OF PIECE B R T NRAGING i
e - ol
USE 1/2" CORMER-
1/2" NO. 4 AH SCREW PLASTIC WASHER ROUNDING BIT
48 REQD.) 112" 0.0, x 7771 AFTER ASSEMBLY
1/8" THICK i /
EHEEN:E {18 REQD.) Wi, T;:{ﬁ:ﬂlh“m
ACE PLATE . H
(16 REQD.) '{_”gf.“é,‘h; rnfcf " /8" DEEP FOR NO. 10 SCREW
. (8 PLACES EACH PIECE C) | PILOT HOLE
- 7084 DIA,
@ @ §/8" NO. 6 OH SCREW
(48 REQD.) .-”PLHG HOLE
2.1/8" “ 12" DIA. x
DiA. 5/8" 1D, [TYPICAL) 3/8" DEEP
BORE
PLASTIC ROD BEARING —SHANK HOLE
{16 REQD.) /,. / ane” Dia,
BALL ENTRY DISH j}:
(2 REQD.) Zﬁ_:g!?n. LUt wink
[ AOUNDING BIT

6 REQD.)

WASHER AND BEARING ASSEMBLY
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ROUTING DETAIL FOR
SIDE PIECES C

Position patterns for the leg pieces |
carefully in order to minimize waste.

9

Avoid knots and splits in the wood.

2" NO. 10
FH SCREW
AND 172"
Dia, PLUG
{11 EACH
SIDE)

1/4" PLYWOOD

2" NO, 10 FH SCREW
{168 REQD.)
1/2"-01A. PLUG

{8 REQD.)
PER ASSEMBLY

____,-r-'

E- A
LEG
BRACE \

o
N
15" BEVEL §
IBOTH ENDS)

]'.
\ Y
| I N | -

PATTERNS FOR PIECES D AND E
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MATERIALS LIST—TABLE SOCCER GAME

BUILD A TABLE SOCCER GAME
(Continuved lrom page 125) Koy Amt.  Size and description (use)

f 1 AN o
router bit to round outside corners . Bz P16 R ZTRT papiar (an

" c 2 1- L " r {5
but don’t take a full-depth cut along | b 4  51ig s s ser e o e
the top of the sides—otherwise the i s T'_‘;ﬂ}*:gf‘;llﬂmiw e
top portion of the rod bearings may | F 2 1i/ies8 oune o i e )
show., The same precaution applies G 2 1-1/16x 3% x 247" paplar (bottom
when routing the inside cormers | , 5 Ve e x 27" ponlar (eoal sncl
with the beading bit. The use of the - el e
bead cut iz important. The resultant 12 E:ILE'“L-";E;:‘ 2 27" peplar (goal
a!:_mrp atep‘wili hglp you do a profes- I & % x 13416 x 13/16" poplar (filler block)
gional-looking finishing job later. K 4 13/16x 1% x 3" paplar (scoring unit
Now you're ready to try out the | | 20 Jogie wood bests (score besdn
rods and mark the locations for the M2 gvdis. x 135" steel rod (score rod)
rod bearing and faceplate screws. E ; ﬁlliﬁ’;;: ;'E'.'::;' Lmiﬂ
(Please turn lo page 176)

Size and description (use)

5/32 w 1% x 274" fir (wedge)

1716 x 10 x 10 No. 94960 white
Farmica

U5 x 10 x 107 plywood

1716 x 267 x 46%" No. 880-65 green
Farmica (field)

Ve x 3% x 67 plywood (side)

Lo 2 1% x 714" plywood (short fromt)

s x 2% x 84" plywood (lang frent)

4% x 2 x B (slanted insart)

cut as shown from 2xd

15 x 24 1 2%" plywood (end)

3 x 3% = 747 (slanted insert)

cut as shown from 2xd

1% % 3% x 16" plywood (bass)

Y x4l x B plywood (tap)

Mise: 4, 1 x 1* cormer braces; masking tape; primer;
white latex enamel paint; screws and glue as required.
Mote: Ses source box en page 177 for list of special
secessories and how to oblain them.

PP RS R R RS s e ,‘.HE

1 LTl
1

Ve AN O T —

(- INDICATES DIRECTION
PLAYER |5 FACING

PLAYING FIELD MARKINGS
14" WIDE,

MASK WITH PVC TAPE,
PRIME AND PAINT
WITH WHITE LATEX

1" NO. B OVAL HD zZ 834" | an"
" SCREW {4 REQD.) =%
2" NO. 10 FH SCREW,
1/2"-DiA. PLUG (6 REQD.)
USE 1/2" CORNER:
ROUNDING BIT 9.4/2"
“I
“-
1 ALL ASSEMBLY 7 EL-
A &‘.;“ E#mm FEATHER EDGE ;
nEIIENT'Tu SECTION Y'Y
TABLE TOP

o

RED PLAYER
{11 REQD.}

e T . SRR < S

| -
Lta12 1 e 7. e

Taamt
ag.1/2" 50-3/4"

45-1/2"

; oD

S e, s e BNl e s A e i

1 % 1" CORMNER
2 REQD.}, USE

ASSEMBLE WITH
1" BRADS AND GLUE

PAINT INSIDES BLACK

[SEE BEVEL CUTTING JIG DRAWING)

BRACE
T0

FEATHER EDOE

l-——‘“‘

DETAIL PIECES M-R

BALL RETURN ASSEMBLY
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FOUR GRERT
PROJECTS
FROM PMs

YERR-ROUND
URCATION

HOME

The second installiment of PM's home carpentry series in-
cludes these lour greal projects from our Year-Round Vaca-
lion Home featured in last month's PM. 1. A Parsons table
that is built using ¥ -in. plywood; 2. A handsome wall graphic
designed by Nancy Gilberl, ASID, Armstrong Interior Design
Cenler; 3. Hanging bookrack you can lashion in an evening
and 4. An organizer for a teen-ager's bedroom




All were featured in PM’s vacation home in the September '78

issue. Now you can build them for your home.

he following project ideas were

built into PM's year-round vaca-
tion home—see the cover story, Sep-
tember '7T8—but they will look good
in any home. Qur aim is to keep
costs low and work-time short while
maintaining attractive, high-quality
design.

Parsons table from plywood

The Parsons table was designed
to make it easy for a do-it-yourself-
er to turn out a clean-lined, con-
temporary table that's sturdy, dura-
ble and washable. Follow the cut-
ting plan below to cut pieces from
one sheet of 3j-in. A-D plywood.
Clamp or tack a 1x4 board to the
workpiece as a guide for straight
edges when you use a hand-held
power saw (circular or sabre). To
assemble the table, uze 114-in, No. 8
fh serews and white glue. Be sure
to countersink screwheads below the
surface so the plastic laminate lies
perfectly flat on the plywood. Fill
screwhead indents, other indents
and any veids in plywood edges with

PARSONS TABLE

COVER PLYWOOD LEGS
AND TOP WITH
PLASTIC LAMINATE
(SEE TEXT FOR
INSTRUCTIONS)

ASSEMBLE THROUGHOUT
WITH 1-1/4" NO.B FH
SCREWS AND WHITE GLUE

plastic wood filler. When it's dry,
sand filler smooth, dust.

When using plastic laminate, cut
the pieces about 14 in. oversize with
a hand hacksaw or a table saw with
carbide-tip blade. Apply contact ad-
hesive to the nondecorative side of
the laminate and to the mating
plywood surface to be covered. Fol-
low maker's instructions for drving
time before applying laminate, then
cover plywood with two sheets of
clean kraft (brown) paper, lapped 2
in. in the center.

After aligning the plastic lami-
nate with 14-in. overhang on the
plywood, carefully slip out the firat
sheet of brown paper, letting the
laminate and plywood make contact
at one end only. This prevents the
laminate from shifting when you
pull out the second sheet. Imme-
diately tap the laminate with a
hammer and a soft-wood block over
the entire surface to assure a good
hond.

Next, trim the laminate edges
flush to the plywood edges using a

PLYWOOD CUTTING

SCHEDULE,

3/4" x 4' x B' SHEET

flush-trim carbide cutter in a rout-
er or a block plane. To finish, use a
smooth file to get a slight bevel on
trimmed edges.

Laminate the inside faces of the
table legs first, then the outside
faces and, finally, the top.

Sporty wall graphic

Plain walls in a den or bedroom
can be personalized by using them
to display your favorite sporting
equipment. The colorful wall graph-
ics with a fishing, hunting and
gskiing theme shown here, were
shown on the living room wall in the
PM vacation home, Letters are cut
from 14-in. hardboard, painted and
nailed to 14-in. paneling with 1-in.
brads. Displaying equipment used
regularly by family members is a
practical solution to a storage prob-
lem.

The gear iz attached to the wall
with hooks and hangers to suit, and
the shelf construction is standard.
Be sure to screw shelf brackets into
studs. Do not space them more than

S

=
.

o
t
1T
ety u
¥ f
:_w4"
= 2:1/4 21/4" --?5”4,,
— 20/8"  2.1/4" e e
E-T’-’l"

-

|-—-— -—*-- 40-1/2" —‘|

LEG SECTIONAL

NOVEMBER 1978 129

-




32 in. apart if you plan to store
heavy items on the shelf.

Full-height hanging shelves

From the master bedroom of the
vacation home, we've selected this
versatile sghelf unit., It can be
adapted to any room and will sup-
port a surprising amount of weight.
Use heavy-weight cotton duck or
canvas and hem the edges. Cut the
ghelves from 314-in. plywood and
face the exposed edges with veneer
tape. Glue and nail shelves to cleats
and use %j-in, No. 8 rh brass screws
to fasten through grommets in can-
vas stringers to cleats, The inside
grommet diameter ghould be less
than that of the screwhead.

To distribute weight where the
nylon straps and canvas join, bond
rectangular plywood reinforcements
to “tails" of canvas panels with
glue. Staples or upholstery tacks
can also be used to be certain the

fabric will not tear loose. Triple-
gtitch canvas at the panel ends with
heavy-duty carpet thread.
Finally, fasten the unit to the
ceiling and anchor it to the floor
with #4-in.-dia. serew hooks. Be cer-
tain the top hook is screwed into a
ceiling jolst—not simply into pan-
eling, lath or drywall where the
installation would be sure to fail.

Canvas pocket organizers

We've made good use of the back-
side of a desk/divider by utilizing
the space for an organizer. The
canvas pockets are a good way to
sort and store all the miscellany that
can tend to clutter a teenager’s bed-
room.

Cut a pattern size to suit your
needs from brown paper first. Then
cut canvas pockets and dividers.
Exposed edges are hemmed and
then the pockets are top-stitched to
a canvas panel. If labeling is de-

gired, do it before you sew the pock-
ets to the panel.

Cut word stencils from stencil
paper using an X-acto or utility
knife, Use a stencil brush with a
vertical, pecking-like motion to ap-
ply textile ink through cutouts in
the stencil mask. Most textile inks
require five minutes ironing on the
front and backside of the printed
fabric to allow ink to bond perma-
nently with the cloth, Read the
instructions that are printed on the
ink can's label.

Cut a backing for the pocket
organizer from Ya-in, plywood to fit
the back of a desk or bookcase
which iz being used as a divider.
Cover the plywood with canvas and
fasten it to the back with staples or
tacks. Screw the panel to the furni-
ture back, Then use brass grommets
and brass cup hooks to hang the
organizera where they are within
easy reach,

- BR
19 REQD.)

ATTACH CANVAS
POCKETS TO PANEL
WITH SCREW OR
CUP HOOKS

POCKET ORGANIZERS

- i

ASSE
GROMMETS

—

COVER PLYWOOD PANEL
WITH CANVAS FASTENED
AT BACK WITH STAPLES —

[

i 8 RIS Lok S

X
\

ATTACH PANEL
WITH SCREW TO
SUIT THROUGH
FURNITURE BACK

\
M

-

i
| .-'F#.HEL
= 12" PLYWOOD
CUT TO FIT
FURNITURE
BACK

HANGING SHELVES
SCREW TOP "
HOOK -
CEILING 4 !
i :
JOIST i
| 4" i
<) ﬂ
. ] snn.ss
""FA,[ GHGHMETE
12
B0 l gm x1x :z'
—i——=1-SHELF CLEAT
—-:F...- =4 (10 REQD))
1?” '
— .
12 12 %334 xd"
2 REOD.)
e
—
__,_.-r"q
]2“
— |ﬂ GLUE
—.| BLOCK
' TO CANVAS
SLOT,
1/4 :!I-'!ﬂ"
34"4" NUE L 1I| -—T
RH SCREWS Ll ) e
(30 REQD.) BT =7
NYLON +
STRAP 4" -
REINFORCEMENT BLOCK
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A TERRA COTA
B AUTUMN GLORY

C | MISSION ORANGE
D BUARNT UMBER

6" BOUARES

WALL GRAPHIC




f you cut a lot of long boards and

plywood, this pair of roller-
equipped sawhorsea will make your
table-saw tasks easier and safer, Cut
apart six aluminum appliance rollers
($5.99 a pair at Sears) to get 12
pairs of casters, six for each saw-
horse setup. Lay out notches in 2x4
crosa members as shown below. Re-
move rubber padding from rollers,
Measure distance between saw table
and floor, and sawhorse and roller
heights to determine depth notches
should be cut. Height of my saw is
4614 in.; sawhorses, 36 in.; and roll-
ers, 1% in. Thus, the notch depth
was 7g in.

For the first sawhorse, mark a
lengthwise centerline in each notch.
Cut six pairs of rollers to 8% in. and
mark lengthwise centerline on each.
Punch one mark between wheels on
centerline and another outside the
wheels %4 in, from end. Drill 3/16-in.
holes in roller base. Place rollers in
notched areas with casters positioned
to rotate for rip support. Line up
centerlines on notches and
casters, drill 3/32-in. pilot
holes and fasten half-roll-
ers in notches with 34-in,

CUT 51X APPLIANCE ROLLERS IN HALF
TO OBTAIN TWELVE ASSEMBLIES.

Two great ideas

Install rollers on Iwo sawhorses for easy,
sale culling of 4x8-fi. plywood.

ROLLER ASSEMBLIES
BORE

WO
RIP SUPPORT 11/84"

CROSSCUT SUPPORT

No. 10 screws, i6 REQD.) '1ﬁ HEGD.! HOLES

For a crosscut saw- —_t% . ikt et - o
horse, cut rollers to 8 in. sore | Tl ] . — ]
and cut away metal from 0. l""“‘}*:— s S T
each side at 30° angle as HoLes {= ™ ) e Wl _]' ['_ L8 1l 3
shown, This provides a 12 IV | l | ' [ -.-.I'F l e _-.J c
clearance for moving a sipes |- = Y B i :
workpiece to roll on the s e
casters without hitting ; )
aluminum sides. Mark o —21/2" - fo g1 2
and bore two holes on gpom ~— : f
each assembly between THS g /@ ® |- & ® =
the casters, 14 in. from the M0 ». . i
sides. ; — t e '
it Ao o MO TO s SR LINGD,

d o 32" 3" 3 24 P - 1 Vr 4

that the rollers are paral- [J§ ;5 = 5t - = o 8- e
lel to the saw blade— T0 3 i T L T
Charles A. Kircher b ) m— & -

for your workshop

Appliance rollers are installed as shown
on sawhorse thal serves for rip support.

R

Sawhorses convert for regular use by sim-
ply flopping 2x4 cross member.

or a4 simple, yet precise, method
Fuf locating the centers of dowel
ends, build this jig of hardwood
seraps and a small piece of clear
sheet acrylie. To use it, lay dowel in
the 90° trough, push it flush against

Accurate |ig can be used to find cenlers
on round (foreground) and square stock.

the acrylic triangle and draw a line
on the dowel end, Rotate dowel, draw
a second line and both lines will in-
tersect at the precise center—there's
no chance of slippage. You'll find that
the jig will be particularly useful
when you are working with small
dowels that are difficult to hold in
position against a combination
square,

Jig takes any size dowel up to 4
in. in diameter. It can also be used
to center square stock up to 2x2 in.
or to draw 45° diagonals on larger
pieces.

The trough is 1/16 in. shorter
than jig's 7-in. base so dowels slide
exactly flush against acrylic. Insert
a serew eye into base for handy wall
hanging —Rosario Cepotosto end
John Gaynor

e

A— 34 x 11/4 45*
X B-16/16"

HARDWOOD

2 REQD.) |

ACRYLIC |

HARDWOOD

3" NO. 4 RH
SCREW {2 REQD.)
c

- [l
18"

‘] DIA,
(i HDLE
b {2 PLACES)
12"
1-148"
1-354" BRAD
{4 REQD.}
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How to
a broken tool handie

The right handle properly installed
assures safety and saves you
the price of a new tool.

by Charles R. Self Jr.

]
f
4

;
i

=y

L

1 Use hacksaw with coarse blade (14-18
feeth per inch) to cut away splintered
handle flush with bottom of tool eye.

132
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Straddle ool head between solid sur-
faces or lock in a vise and use punch
to remove rest of handle from eye.

ith more and more homeown-
WErs using axes, woodsplitting
mauls, sledges and other heavy
striking tools, the need to replace
broken handles is on the upswing.
Overstriking, says Dennis Moshold-
er, at Warren Tool Div, iz the
primary cause of broken handles
with heavy, long-handled tools, The
only sure cure for overstriking,
which is caused by inaccuracy, is
more experience, care and concen-
tration on the part of the tool user.

Lighter tools with shorter han-
dles are easier to use accurately.
Thus, claw and ballpeen hammers,
shingling hatchets and others will
usually reguire a handle replace-
ment as a result of misuse, not over-
striking. Everyone knows that the
claw hammer isn't made for yank-
ing out large nails, but sconer or
later nearly all of us usze it to pull a
spike or two. Abuse of this sort,
along with overstriking, will quickly
snap even the best guality wooden
handles,

When a handle breaks, you must
select a new one of the correct size,
style and quality. Size and style are
gimple: get the handle designed for
your particular tool. A sledgeham-
mer handle won't fit an ax eye, nor
will a handle for a post maul fit a
miner's pick. When shopping, take
the tooclhead with wyou, If wou
remove the broken handle ahead of
time, it's easy to test the new handle
for fit.

Handle quality iz a bit more diffi-
cult to judge, although you can pret-
ty much go by cost; you get what
vou pay for. Generally, check new
handles for defects of any kind,
from knots to wavy grain patterns.
Select the handle with the straight-
est grain, and no knots, Look for a
heavy handle, The denser the hicko-
ry is, the stronger the tool handle
will be,

There are many grades of quality.
Price seldom varies by more than a
few dollars between the best and

| cheapest hickory for even the larg-

est and longest handles. But a prop-
erly-installed, top-of-the-line handle
often lasts five times longer than a
cheaper model.

Hickory versus ash

Hickory is the best wood for

&) striking tool handles. For a time, I

tried ash handles on my woodsplit-

» ting mauls. Ash has more spring

and absorbs a bit more shock than
hickory., But the ash just wouldn't
gtand up to heavy use, so I'm back
to hickory.

Handle length is a matter of
personal choice, although most ex-
perts recommend that axes, sledges
and other larger tools stay with the




original length handle, usually 32
inches, Smaller hammers, hatchets
and other lighter tools usually have
handles about 15 in. long, although
this wvaries depending on head
weight. Adding longer handles to
large tocls can add to overstrike
problems since an overlong handle
is harder to control.

If the original handle was suit-
able, there's no remson to change
size. If it was too short, borrow a
tool with a longer handle for a
tryout before installing one on your
own tool.

Hickory handles offer many ad-
vantages, including reasonable
shock abzorption and great strength
and longevity. Proper installation,
however, is vital. A poorly installed
handle breaks quickly, endangering
user or bystanders.

Follow the procedure in photos 1
through 10 for replacing handles on
most tools with through-type heads.
Step 1 shows a hacksaw being used
to remove the remainder of the bro-
ken handle. The hacksaw blade
won't be damaged when you come in
contact with the metal at the base
of the eye.

In Steps 2 and 3, a metal punch or
drill may be used to remove the
short segment of handle from the
eye. Be certain to wear safety
goggles during striking and drilling
operations,

Freeing glued handles

Some handles are glued in with
epoxy, In such cases, Tom Wilkin-
son of Railway Handle recommends
careful application of heat with a
propane torch to warm the epoxy.
Remove the wedges by driving or
drilling them out before applying
heat, Heat softens the epoxy, mak-
ing removal easy, but too much heat
can alter the temper of the ax or
hammer. Be careful not to get the
metal red hot.

Steps 4 through 9 show the pro-
per method for fitting and securing
the handle in the tool eye. Start by
inserting the new handle in the eve
using hand pressure, Check the fit,
Tightneas is essential, even in a
push fit. Judge whether the wedges
will expand the handle top to fill the
eye, If not, the replacement handle is
too small. Large-handled tools, like
axes, should have the shoulder come
about #§ to 1 in. below the bottom of
the eye. Smaller tools need less
shoulder length,

If material must be removed to
move the shoulder up, do it careful-
ly and slowly, Use a Surform tool or
wood rasp, taking off only small
amounts and checking the fit often.
Touch up with medium-grit sand-

(Please turn fo page 150)

=—

3!! the handle is exceptionally tight in
the eye, bore several holes, then drive
out the rest of the material.

that
wedges are large enough o expand the
wood 1o fill the eye completely.

5lﬂl~r making initial fit, check

‘? When tight, use the hacksaw lo trim
the new handle and wood wedges flush
with the top of the tool eye.

9“‘ job is done right, the new handie
will be tight. Den't rely on wedges to
correct mistakes made in fitting.

4FII new handle to tool eye. In some
cases, excess wood will have lo be
removed to achieve proper fit (see text).

6 After opening up the wedge slots with
a chisel, insert wood wedges (as
shown) and drive in as far as possible.

Bnrlu metal wedges perpendicular to
wood wedges. Small, almond-shaped

ax eyes may need only one metal wedge.

1 Rub down handle with boiled linssed
oll, taking care to coat top of the eye
and spots where trimming was done.
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Single-runnersied

you can build in ajiffy

challenge to ride and race, sin-

gle-runner sleds like this one
are soaring in popularity. With han-
dles and a padded seat, they're quite
safe for kids. Build one for about
£10., Ours is constructed from a
1% x 113 x 26-in. length of fir
that's free of defects. Or use two
pieces of 3j-in. exterior plywood
joined with resorcinol glue. Clamp
this lamination for at least 24 hours
and drive 134-in. nails in from both
gides. Locate nails so they won't
be hit by your saw blade later when
you cut the board to shape.

Use a grid with 2-in. squares to
enlarge the pattern and trace it on
wood. Use coping or sabre saw to
cut out. Sand wood smooth and
round all edges. For the runner,
use a 1/16 x 1% x 86-in. bar of
hot-rolled steel. Cold-rolled will al-
ao work, but it's more difficult to
bend. To find steel, check hard-
ware stores, steel distributors and
welding shops, or order a piece for
$4.50 postpaid from Capro Craft,
Box 18, Greenlawn, N.Y. 11740.

Make a pencil mark on the bot-
tom runner portion of the sled
body 13 in. from the front tip.
Mark the center of the steel bar.
Align the marks to position steel
exactly around contour of wood.

\ | |
I VINYL COVERED SEAT —
PAD I|II'.]FTrDPime

i

STEEL
AUMNNER

EDGING |
NOTA &)
TIGHT FIT"S
IN THIS AREA. CAN I

ACT AS ASPRING |
- —

T

e

KEEP SCREWS OUT
OF GLIDE AREA

To shape steel, drive 13 16d com-
mon nails firmly around the pe-
rimeter of the sled body, wedging
steel tightly around the runner por-
tion as shown. Wrap layers of mask-
ing tape on ends of steel to protect
your hands. Later, when nails are
pulled, the steel will spring back
slightly. S0 be sure to place the
two final naila about 1% in. from
the ends to hold assembly rigid.

Drill pilot holes for five runner

(Please turn o page 214} °
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Use 10d common nalils into bench top to
hold runner for bending steel adge.

. Ty 2

1-1/7"" NO. B FH WDOD SCREW
{3 REQD.)

SEAT COUNTERSINK, FILL HOLE WITH
4 %8 x 16" WOOD PUTTY. STAGGER SCREWS
FLYWOOD somsn | IF PLYWOOD RUNNER USED.
53 & x 8" SHELF 1
AAACKET
HANDLE 12 REQD.)
24 34 2 6" ‘ﬂ 5
GLUE AND SCREW /4" FH SHEET
(2 REQD.] e i « ~METAL SCREW
= ™ COUMTERSINK
- % . 5 REOQD.)

1-1/4" NO: B FH <y

WOOD SCREW ) ‘||

i4 REQDL | | !

| b 1
BORE TWO EXTRA HOLES £ 1 "
SR b Cssany WAl seacn
IF
S |F NECESSARY 4 4 ik i
« b RUNNER: 1-1/2  11.1/2 » 26"

et CUT FROM 1172 % 12" PLANK
(d'.)/ OR CUT 2 PCS. PLYWOOD AND
GLUE TOGETHER
STEEL RUNNER EDGING 1/18 5 1-1/2 x 35"
HOT. OR €0LD-AOLLED STEEL.
FORM OVER WOOD, CLAMP AND SCREW

L] -

As you bend steel runner edge lo shape,
lock it in place with mére nails.



DOCTOR'S PROGRAM FEATURING CRASH-BURN DIET AND AMAZING
CAPSULE FORCES YOUR BODY TO BURN AWAY FAT AS IT...

Meaning: After Each Time You Eat, Your Body
Breaks Down Bulging Fat and Burns Il Away —
80 You Grow Slimmer and Slimmer From Meal to
Meal. (up to a full size smaller In just 5 days) . . .
as you melt away both fluid and fat at the in-
credible rate of as much as

2 POUNDS GONE THE FIRST 24 HOURS
6 POUNDS GONE THE FIRST 48 HOURS
10 POUNDS GONE THE FIRST 7 DAYS

BURAME AWAY UP TO AMOTHER 30 — 40 — 5O POUNDS, OR EVEN
MORE|

TURNS EVERY LAST BIT OF FOOD YOU EAT INTO BURMED-AWAY
EMERGY INSTEAD OF STORED-UP FAT! Medical science has
proven cenclusively 1het In your body there exisis a fal-burning
system of natural chemical fat-destroyers so powerful they are
capable of NEUTRALIZING THE EFFECT OF ALL THE CALORIES
IN THE FOOD YOU EAT. That once you discover how 1@ unlnln
thase fat-destroyer chémicals against clingimg pockels of 1

you can acluslly compel wour bady 1o GROW SLIHIIEH
INSTEAD OF FATTER, AFTER EACH MEAL YOU EAT!

WORKE 80 FAST — THE VERY FIRET WEEK ALONE YOU LOSE
AM AVERAGE OF UF TO 1va POUNDE OF BODY FLUID AMD FAT
EVERY Id HOURS! Now from ome of America’s leading obesity
specialists comes a thrilling crash-burm way to slimmess |
that does mway wiik all the tarture of rlgorous dlet ONGE AND
FOR ALL — ends brutal exercise FOREVER!

What this doctor has done is I|mn|r this: Found & sureline
way for you to gestly ralse the level of your fat-burning metab-
ofism , , , step up the flow of your bady's own natural fat-
barmers . . . %0 that every time you eat . , . your Sysiem sulo-
matically NEUTRALIZES THE EFFEI:T 0F ALL THE CALORIES
IN THE FOOD YOU TAKE IN — AND YOUR BODY MELTS AWAY
FAT LIKE HWOT WATER MELTE DOWN ICE!

Yes. with this doctor's thrilling ANTI-CALORIE PROGRAM and
capsule, you “rev wp your inner fumace — you néwtralize all
the caleries coming In — so0 mot ome ounce of the feod you eat
can possibly turm 1o fat:

AETUALLY EHRINKE YOUR BODY'S FAT CELLE STARTING IN
JUST HOURE! Yes, based on published reports from professors
at leading medical schools . . . PLUS experimantal fai-barning
stedigs on U5, Ammy officers, West Point Cadels and indepen-
dent research tests . . . with the food you edl on this doctor's
CAPSULE PROGRAM . . . yowr body swtomatically meutralizes
the effect of all the calories you take In — awtomatically forces
poumds and [mches te vamish so FAST, that belere you hardly
knaw it, you!

LOSE UP TO 4 TO & INCHES OFF YOUR WAISTLINE
LOSE UP TO 2 TO & INCHES OFF YOUR HIPS

LOSE UP TO 3 IMCHES OFF YOUR THIGHS

LOSE UP TO 4 INCHES OFF YOUR BUTTOCKS

LOSE UPTO & INCHES OFF YOUR STOMACH

at 'rﬂl.r start 1o win the physique of a naturally skimny
II!I‘IHI'I , those 1ypes who never seem to gain an ounce!

YOUR 'I'I‘.III'I' FEELS LIKE TYOU FEASTED, BUT YOUR WAIST-
LINE LOOKS LINE YOU FASTEDI Just fo give you &n Idea of
mow Tast this theilling antl-1al wonder-weapon Durng dwady excess
fat and inches . . . Eccording to Califormia University Medical
Scheol research on emergy burn-off you can actwally melt away
meore fal sach 24 hours than IF you ran 10 ie 14 miles a day] =
Loge l'l'lﬂl'l pounds sach week than |f did 300 sit- -Ups BACh
morning and 300 pesh-ups mach night! LOSE as much as a FULL
SIZET E FFHST 5 OAYS ALDNE . . .

BEST OF ALL — YOU STAY SLIM FOR GOOD| BECAUSE AT LONG
LAST, YOU HAWE N YDUR HANDS A LIFETIME WEAPON TO
DEFEMD YOURSELF AGAIMET FAT BUILD-UPI Yes. when you
arm youwrsell with this thrilling ANTI-CALORIE CRASH-BURN
PROGRAM snd doctor's capsule , | , you actuall IunnET?urnﬂ
with the anly thing you'll aver nead for LIFETIME PROTECTION
againsl excessive faf build-up. That's because. medical science
now offers you a proven wiy to meutralize all the caleries in
e food you et — gently step up your metabalism . . . stimilate

VITAL NOVICE: Before staniing this program, consult with
your physician to be swre you Bse in mormal health and your
only problem |s excass welght. Individuals with high biood
presture, heart diseass, disbetes, or thyroid disease should
use only as directed by a family physician and see I he
deesn’t agree that this Litetime Road 1o Slimness including
ihe few minutes of nightly teneup the doctor highly recom-
mends (s by far one of the mast medically sound, fully sen-
sible spproaches 1o the problem of excess welght,

“'lat-biernar” chemicals to

your body's
attack climging pockets of Fal. b you bufn dway Bxcess
Tlab meal to meal these 3 medically proven wiys:

and *“target"’

OME — BECANSE YOU CONSTANTLY NEUTRALIZE THE
EFFECT OF THE CALORIES IN THE FOOD YOU EAT.
YOU BURAN AWAY STORED-UP FAT AND CONTIMUE TO
GROW SLINMER AND BELIMMER FROM MEAL TO
MEAL! Yes, when you lawnch yoursell on thig doctor's
calor|g-geticit crash-burn program yow gently step wp
your (nner fernace! So when food enters your body,

manent|
CAPSUI

{except postage & handling), of course,
CHECK OFFER DESIRED:

5

wassananees WAIL WO-RISK COUPON TODAY .
PENN-BI0 PHARMACALS, Dept. JACO-21, Caraline Resd, Philadelphia, PA 19176

¥eu, | want 19 Burn away excess welight fast ano per
wilh this doectar's "crash-loss’ ANTI-CALOR
-PROGRAM featuring amazing "“THERA- THIN"
Plaass rush me the oifer | have checksd below.
If net delighted, | may return it Im 10 deys for refund

IE 6% sales tax, Check or monsy order, no CODs please.

Credit Card
[ (£003) Full 21-day supply , . . only $5.95 plus 50¢ "
postage & handling Hame
{Z011) Full 42-day supply . . . only $11.85 |
O sdve S!J.EI:IL plus T3¢ Nllgﬂ’; & handl| n’r . Address Apl. 3
0 mm Fully E3-day supply . . . anly $14.95 (you
00} plus $1 postags & nlnuilnnu Ciny State Zip

Div. of Amarican Consemer, Ing. =

Neutralizes All The Galories

InThe Food ¢4 You Eat!

instead af belng stored ms fai, 11 Is AUTDMATICALLY comverted
Vo Burned-away Energy.

— YU GRADUALLY ACCELERATE YOUR FAT-BURNINGE ME-
'u.lnu!tll by grester caloric Bure-aff than mtaks, Meaning:
your body, withou! you even feeling It, wnisashes & steady surge
of fat-burner chemicals directly into your system o altack sfoned-
wp fat . . . sutomatically bre down . , , convarts It Imte fluid
. . . Uhat drains right out of your bady!

Just like @ furnace grews hatter and hotler the mose stoke
it . . . 80 your own body burt away fat faster and faster the
mare you $ép wp your fat-burning metabalism,

THREE — YOU COMPLETELY DEFEAT THE GREATEST SINGLE
CAUSE OF FAT BUILD-UF, runewey appetite and overealing.
Because the moment you take this doctor's CAPSULE, ravenous
hunger disappears. Gaawing appetite |s switched off . . . you
loae your eraving for feod for hours at & tima,

More significant ., , . whan you de #at om Ihll Doctar's

CRASH-LOSS digt and Lifetime-Slim malntsnance am, sines
¢ bedy completely NEUTRALIZES THE H.T BL l}l EFFECT
F ALL THE CALORIES IN THE FOOD YOU EAT, excess fat

simply canmgt form , ., slersd-up body fal burned off and
melted awhy by the howr — and m :ull:lnu- o grew alimmer
Imptund of futtar after snch menl yoo wat

DOCTOR ADVISES: USE THIS CRASH-BURN PRADGRAM
WHILE YOU'RE OVERWEIGHT ., . . OTHEAWISE YOU .IIIII'I'
GROW TOD THIND O course, 1l'llrl' II ane thing must kee
in mind, You cannot use this CAPSULE CRASH-BURN HII}EMH
indefinitaly . . . otherwise, you E‘u becama overly thin.
Alsg, a3 bong as you are on this ANT|-CALORIE Program you
cannot stulf amd pgerge yoursel! silly on over-rich, high-fat
foods. There I3 8 reasanable limit on |ust how fast medical
science can help you safely burn sway fat, BUT — and hers's
the wvery hesrt of this wondrous developmeni: Becauss this
thrllling AMTI-CALORIE concept nol only helps yeu nlﬂlrﬂiu
tha of tha calories In all the fodd you eat . .
ALSO puis gnawing appetite to sleep . . . you simply 1uu
that driving urge, ihat maddening craze to maks fatteni
the vary center of your existemce . . . thanka te this me II1|=
utHl farmila thal costalns the mast powarfyl reduclng &l
m roved for relesse to the publle, withewt w preseription,
h the Usited Elates Boweramant!

Now just think what his

you, i &l your life you've
away inches?

real ANTI-FAT weapon means to
o fight off excess pownds, batile

WHY "KILL" YDURSELF WITH BRUTAL DIET OR TORTURDUS
EXERCISE? NOW — YOU CAN EMJOY A LIFETIME OF SLIM-
NESS WITHOUT RAVENDUS HUMEBER! It means that from this
day on . . . you Simply start the ALL-OUT ASSAULT ON FAT
by taking these mmlully proven CAPSULES . . . called “Thesa-

in"*, bafore eating . . . u. part of this In:rlululi FCAASH-
BURN'" PROGAAM . . . to Melp you WEUTRALIZE ALL THE
CALORIES IN THE, FOOD YOU EATI You gently ralse the level
of your fet-burnimg metabailsm , . . “rev up” that Imner fur-
nace . . . enlock mnd activate the nateral chemical fat-burners
nature has placed In your body . . . and BUAN AWAY FAT,
MELT AWAY INCHES e you start te grow slimmer asd ilimmar
from meal te mull

REMEMBER: You must see dramatic resulls in |ust 24 hours
— FESulls woU CBn $88 oN your schle wilth your wery own ayes,
1hE very Tirst marning . . . yes, you must:

LOSE wp to 8 Iba. the firet 48 hourn
LOBE wp to 10 by, the Hired T dan
LOSE ep ta 7 ke, mors the naxt 7 days
@r “"Thera-Thin'' costs you mothing! Simply refurn within 10 days

for full refund (except postage &nd handling, of course). Act
now! Send NO-RISK TRIAL SUPPLY today!

@ 1578 American Comsumer, Inc., Caraline Rd., Phile., PA 19178

Tetal amownt enchosed & PA residents sdd

CHARGE IT: (check one) Exp, Date
[ Visa/BankAmericard
[ Master Charge Bamk Numbar




Ever wish you had a friend who could tell you
how your car works and show you how to care for
it? It sure would cut down on repair bills. Well,
meet a new friend—Saturday Mechanic’s Basic
Car Care lllustrated. Over 500 pages and 800
illustrations that will take you step-by-step
through most of the service repairs your car
will ever need.

It's the first completely illustrated guide for
the beginning auto do-it-yourselfer.

Basic Car Care lllustrated is written so you
understand it. It gives you illustrations and
captions rather than a lot of dense text. It
shows you how every step of the way.
No confusion. No mystery.

Plus Basic Car Care lllustrated
has all these features:

* “Quick Fix" tips for temporary
repairs

¢ "Pro-Shop" tricks of the trade
* Complete specifications

'My friend showed me the way."

* Trouble shooting for every system
* Lists of tools —— —
and equipment i" | ]
And because we - o
recognize the
do-it-yourselfer -
has limited k ‘ .
tools, time and - -
experience,
difficult. But we'll also give you enough
4 R background so you can talk to a
professional with confidence.
: You'll find the Saturday
Mechanic Basic Car Care
Illustrated, a real friend,
sories are sold. Or for

the name of the dealer

nearest you write

to Saturday

' Mechanic, 1790
Broadway, New York,

for every job.
we'll tell you when a job is too complex and
wherever auto acces-
N.Y. 10018.
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NEW NOW
for homeand shop

Dimmer with

a difference Five-in-one machine shop

A dimmer control that masquerades as a You can tool any small parl in metal, wood or plastic with the Edelstaal
standard loggle switch? it's the Light De- Machinex 5", This versatile unit combines a lathe, drill press, miller, grind-
mand, a dimmer device that you can in- er and polisher into one compact system. The headstock/motor/drive unit
stall in an ordinary wall switch box, This mounts on the lathe bed or on the verlical column (in the photo, an oplional
unit bypasses the dimming circuit at full- accessory drive unit is shown mounted). The pulleys allow a choice of six
on and has click stops at full-on and ofl | go.04s ranging from 250 to 4000 rpm. The standard 20-inch-bed model Is
positions. A 600-watt model is available | 5 50ah1e for $440 and a 24-inch model costs $470. Distributed by American

for $6.49, while the 1000-watt model cosls | gqoigiaal Inc., 1 Atwood Ave., Tenafly, N.J. 07670.
$29.95. Power Controls Corp., 11923 Radi- g ' y:

um Dr., Box 32969, San Antonlo, Tex.

-

78216,
imllltll'""l" |
Iy
Whole-house
water filter

The Clean Waler Sys-
tem (installs on any
¥i-in. copper water
line In approximately
20 minutes without
the use of special
tools. It cosls aboul
$50. Two types of re-
placeable cartridges
are available. The
Rust and Sediment
filter (which cosis $2.49) is said to re-
move sludge, scale, algae and sediment,
while The Taste and Odor filter, priced at
$4.09, ramoves those things in addition to
chlorine, sulfur and other chemicals. The Tools of the trade

kit, which includes the Taste and Odor The 45-piece Super Tool Set includes interchangeable screwdriver, nutdriver

filter, Is available from the Omni Corp., and hexdriver handles and blades, along with various pliers, elecirical tools
900 East 162nd St., South Holland, M. and screwdrivers. All fit on a pallet for wall mounting. Set 70420 s $160.
60473, Vaco, 1510 Skokie Bivd., Northbroolk, Ill. 60062,
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How to work with
astic piping

Now flexible polybutylene piping

ome Years ago, when copper

tubing was the only smart
choice for home water pipes, do-it-
yvourself plumbers enjoved a com-
plete system comprised of hard-
temper (rigid) and soft-temper
(flexible) copper. They could use
the one that best suited their pur-
pose—rigid pipe for neat-looking,
exposed plumbing and flexible pipe
for threading through walls and
floors,

When rigid chlorinated polyvinyl
chloride (CPVC) pipe was intro-
duced, it made home plumbing a
great deal easier, but didn't offer a
syatem. Now, with the advent of
flexible polybutylene (PB) pipe,
plumbers again have the choice they
had with copper, but at less eost and
with far less effort, CPVC serves as
the "hard-temper" and PB as the
“soft-temper” thermoplastic pipe.
Where one isn't best for a specific
task, the other is.

Plastic pipe materials, usually
beige in color are sold at hardware
stores, home centers and wholesale
plumbing outlets. Both CPVC and
PBE service hot and cold water and
have a complete line of fittings.
CPVC joins via simple solvent-weld-
ing. PB can’t be solvent-welded, but
joins with even greater ease using
mechanical adapters, which solvent-
weld to all standard CPVC fittings.

Both CPVC and PB can be cut
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with any fine-toothed saw, CPVC is
usually sold in rigid, 10-ft. lengths
with 14 and 3}-in. outside diameters.
PB comes in 25 and 100-ft. coils
with #g, 1% and 24-in. outside diam-
aters. According to Genova, a large
manufacturer of thermoplastic pip-
ing, CPVC and PB pipes and fit-
tings in these sizes are common.

Neither CPVC nor PB should be
compared to lesser quality black
polyethylene (PE) or polyvinyl
chloride (PVC) pipe. PVC and PE
should never be used inside a house
for water supply; they can't stand
up to household hot water.

Perhaps the chief reason for do-
it-yourself use of CPVC/PB piping
is its ease of installation, There's no
more hand-tightening of pipe ends
and no more sweat-soldering flames
playing around your pipes. Solvent
CPVC welding requires only a clean
cloth, plus cans of cleaner and
solvent. Joining PB requires even
less—sandpaper and a little petro-
leum jelly.

Deciding which to use

CPVC, because it's rigid, runs off
with the honors for appearance, It's
best used where piping will be seen:
in basements, unfinished utility
rooms and garages. It's also useful
where pipe must support a faucet,
such as an outdoor hose bibb., Use
CPVC for pipe sections requiring

teams up with CPVC pipe to let
you do your own plumbing.

by Jim Mcintosh

craltsmanlike look
plumbing shows—as it does in this base-
ment hookup—use rigid CPVC piping.

For a neat, where

or fished through openings, use fexible
PE to save your time and efforl




-

To join plastic pipe to fitling, remove
burrs from cut end with knife, apply the
cleaner-primer. Finally, apply solvent ce-
menl using swab that comes in the can.

PB and CPVC can be joined by using
the same flaring 1ool as lor copper.

Fittings like this, on a flared riser tube,
help join PB lo uncommon fixtures.

CPVC and PB adapt 1o other pipes. From
lop, CPYC/FIP (female thread) transition
union joins CPVC to male-threaded bibb;
a compression union joins copper 1o the
PBE tubing; a special adapter connecls the
solderless joinl with copper tubing; CPVC
connecls lo the threaded brass pipe via
a flare-reducing adapter.

Immediately after applying the cement,
join the pieces with a twisting motion.
Quickly orient filting because solvent
dries rapidly. Wipe off any sgqueeze-out.

(g ®Y .
.

Use superflexible PB riser tubes between
all types of fixture shutofl valves and

faucet! tailpipes. Tubes seal the inside
threaded filtings, are held by nuts.

P

Transition unions connect CPVC fo tub/
shower mixing valve. Unions solvent-
weld to CPVC or to push-in adapters,
prevent leaks from thermal expansion.

Fittings for CPVC and
PB pipe, top row
from left: coupling,
iea, 90° and 45° el-
bows, 90° streat el-
bow, wing elbow.
Center row: cap, re-
ducing bushing, male
thread adapter, tran-
sition union, two cop-
per adapters. Bottom:
line-shutoff valve,
angle-shuioll  valve,
fixture shutofl wvalve
and stackable tee.

To join PB to PB, CPVC or metal pipe,
use an adapter that hand-tightens, Cut

tfube end even (use miterbox), round
corners slightly, coal with petroleum jelly.

Ideal combination: rigid CPVC pipes look
lidy in basement while flexible PB riser
tubes simplify runs to fixtures. Combina-
tion saves much cutting and fitting.

lots of fittings. CPVC fittings—like
those for sweat-zoldered rigid cop-
per—are less costly than those for
PB. Also, use CPVC elbows for
within-wall turns in a run of PB
where the PB can't bend as sharply
as needed,

PB, because it's flexible, takes the
cake for runs where pipe must be
fed through bored holes. It's also
ideal for long runs with gentle
bends that are free of joints and
fittings. Thiz not only saves money,
but cuts down on flow restrictions.
It also reduces or eliminates mea-
suring and cutting to fit complex
runs around obstructions, A single,
joint-free PB pipe can go through
floors, around corners and wherever
needed—in the ground, without
joints, It's great beneath concrete
slabs, too. Use PB to make runs
you'll want to take apart easily at a
later date, Adapters can be removed
and reassembled as often as desired.

You can, but probably won't, use
PE in exposed locations. Being flex-
ible, it sags and doesn't look wvery
neat. Also, for shorter runs, PB
requires more fittings than are eco-
nomical,

Another PBE use is for flexible
riser tubes. These reach. from a
water supply outlet on the wall or
floor behind a fixture up to the
faucet connections., PB riser tubes
come as  ‘dg-in.-outside-diameter
parts which you cut to length. They

(Please turn to page 151)
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ROUTER BASICS

WORKSHOP MINICOURSE

emester after semester the
s story is the same in my wood-
working class. The router is the
most asked about—and least un-
derstood—power tool, I believe there
are two reasons why the average
do-it-yvourselfer avoids this tool:

1. Because you can't actually see
the cutter doing its job when the
router iz in action, 1 suspect that
many think there is a mystique to
operating the tool.

2, It screams like a banshee; it
makes a sound unlike any other
power tool that I can think of. My
most expensive router almost sounds
like it's malfunctioning.

First vou should know that op-
erating a router is easy. Basically,
there are three types of cutting:

B Frechand, as in sign making.

B Using cutters with guide bear-
ings which let you walk a decora-
tive edge around a board.

B Using a device with cutters
which do not have a bearing guide.
For these tasks a clamped or
tacked-on fence is positioned for
the router shoe to ride against, A
pivet arm is used in circular work,

For some of us wood nuts the
router's noise is music to our ears,
But if vou march to a different
drummer, I suggest that you wear
hearing-protector earmuffs,

Since the smartest move after
buying a power teool, and before
using it, is to get thoroughly
acquainted with the tool through
reading the manual, I recommend
to my students that they do their
power-tool buying from a dealer
with demonstration models. This
way you can pick up various
makes, ask gquestions, get answers
and make some trial passes with a
router, Since heft—how the tool
feels in hand—is particularly im-
portant with a router, it makes a
lot of sense to try one out before
plunking down $60 or more,

Onee vou are familiar with the
tool wyou've bought, do take the
time to practice some basic cuts,
Probably 90 percent of home work-
shop routing is decorative edge
treatments or cutting grooves,
dadoes and edge rabbets. The ad-
vaneced techniques come easily
with experience.

When vou insert a router cutter,
push it full home, then withdraw it
a scant 1/16 in. to create space for
expansion caused by heat. Secure

OMN-OFF
SWITCH

FIME DEPTH
ADJUSTMENT

BASE
HANDLE

SHOE

Router is comprised of two basic parts—
router body and base. Body is lowered or
raised lo sel the culler bit to depth.

Most routers require the use ol two
wrenches to tighten collet, as here.
Some makers offer models with built-in
shafl-holding devices thal permit chang-
ing cutters with only one wrench.

Use the micrometer collar—or a ruler—
fo sel cutler depth accurately. Finally,
secure body by lightening clamp screw.

the cutter in the body using the
wrenches provided by the maker,
Make it tight, or there is a strong
chanece it will spin out and could go
ricocheting about like shrapnel,
The router is fed in a counter-
clockwise direction so that the
cutter can do its intended job, On oe-
casion, such as trimming the left
end of a workpiece, you have to move
the router from right to left. MM

Collet is loosenad and cutter is inserted
fully, then withdrawn about 1/186 in.

Nexl, routér body is inserted in base, bit
Is sel al approximate cutting depth.

CUTTING
DEPTH

GUIDE
BEARING

Cutters come in a wide variety of shapes.
Above, a rounding-over (% -round) cutter
is sel lo a depth lo create a bead edge.
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NO BALONEY.
SAVES MONEY 3 WAYS.

Conoco research it costs less than most
has developed o new new generation oils.
motor oil that really To New G

cOn save you money P! AllS

3 ways. we tested it in a fleet
First,you can save of cars and trucks
money on oil because that was driven 2
New Generation All million grueling
Season®protects en- miles in all kinds of
gines for 15,000 miles city and highway

or ne year’ which- o UL O\ e o
ever comes first. | s - A v itully.

Second you cansave S il S e That's how we know
iy o o CENERATION SEASON g b
core, it will improve i we say isn't baloney.
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money when you buy
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Hottest 15000-Mie
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Squirrelsinthe attic?
Here's how to getrid of them

hey look cute as all get-out scam-

pering around your back lawn or
chaging each other through the
trees, But let a couple of squirrels
move into your home and you can
bet that your attitude toward them
will change. Once inside—usually in
the attic—squirrels do enormous
damage—not to mention their
nighttime scampering, which is
nerve-wracking.

Squirrels nest in late summer and
early fall. In our case, we should
have been alerted by the fact that
cartons left on the patio were
chewed to shreds. This meant that
squirrels were gathering nest-build-
ing materials and were about to
move in.

According to Steve Schwimmer of
Fumex, Inc.,, Garden City, N.Y., “A
favored method of entry for sguir-
rels. is through the fascia boards
because the pests can work comfort-
ably from the gutter. From street
level,” he adds, “you can't see that
they are busily at work.”

Begin by baiting several Havahart
traps with peanuts implanted in pea-
nut butter. Schwimmer noted that
aquirrels are easy to trap with these
humane devices. He baited the traps
with their doors tied open for
a couple of days. Thus the pests
became familiar with the traps,
wandering in and out freely to eat.
On the third day the tie-backs were
removed and bang—two squirrels
were caught. In some cases, the
prebaiting isn't even necessary.

Because squirrels might attack
when cornered, make some thump-
ing noises or the like before moving
the trap into the infested area. 1t is
best to set the traps after 9 or 10

(Please lum o page 145)

Squirrels got into this house through the
fascia (circle}—near the chimney.
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1

Squirrels commonly get Into attics through the fascia boards because they park in
gutters and go unnoliced while chewing entry holes. Once inside, squirrels, like
other pests, generally nes! close to the chimney for warmth. Too often, a home-
owner is unaware that he has tenanis until he hears noises, running aboul, and so
forth overhead. The nolses usually occur during the early morning hours. During
the ile squirrels are out—one or more Havahart traps should be sel. Here,
(1) trap is baited with peanuts or other food attractive to squirrels; (2) squirrel enlers
cautiously; (3) and (4) when bail tray is jiggled, doors drop lo trap unhurt squirrel inside,

Exterminator brought traps for calching Captured squirrel was released in woods
squirrels; they required several baitings. about 10 miles from the author's home.

1 BE-

Photos courtesy Havabart

PM how-to photos by Harry Wicks



' Youre looking at the

¥ bestselling work clothes
4| " in America.
A Dickies matched set. Dickies
' coveralls. Dickies new TOP
HAMD, the work wear with the

Western touch,

Mobody makes work clothes
with tougher. heavier fabric. You
don't iron them, You don't
pamper them. You can hardly
wear them oul.

Wed sell a lot more if they
weren't so damned durable,
Dickies are made with Fortrel
polyester. If you want the class
of the field, find the lucky dealer
with the horseshoe. Williamson:
Dickie Apparel Mig. Company,
Fort Worth, Texas.

[ Dickies/

v T

= ] . - : Thats all you need 1o kKnow.
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Consider the look. Slightly bolder. With a wider hood
for improved serviceability. Optional stacked
rectangular head lamps and chrome grille (standard on
all Royal exterior trims). Integrated corner parking
lights. New front bumper, too, with optional bumper
guards. And fifteen colors to choose from.

What's under the sheet metal is impressive, too. Things
like a new diagnostic plug that makes it easier to check
out the voltage regulator, alternator, ignition system,
and more. Thera's aven a newly designed front
suspension that further reduces noise and better
isolates road shocks for a smoother ride.

(Paint and trim on van at lefi
avallable through Dealer or
CLUSTOMUIZING Sop. )

AN OLDIE BUT GOODIE.

Last year, we introduced the Travel Seating Package
available on Royal Sportsman wagons. It not only
provides comfortable seating, but a nice place to

lounge, eat, or sleep. Kind of a home away from home.

AMERICA'S FASTEST GROWING TRUCHK
COMPANY." Dodge is Number One (based on the
industry’s accepted practice of defining van sales) and
offers more models than Chevy. Also greater van
maneuverability, model for model, than Ford or Chevy.
And makes a variety of models, ranging from our 108-
inch-wheelbase B100 to the roomiest vans and wagons
in the business, Maxis. They've had a big

part in making Dodge America's “
fastest growing truck company. o
*35T% increase from 1967 to 1977, .




SQUIRRELS IN THE ATTIC

{Caontinued lrom page 142)

a.m., after the squirrels have de-
parted the nesting area. For addi-
tional safety, shine a strong flood
or spotlight into the area—in cage a
squirrel staved behind in the nest.
The light will temporarily blind the
squirrel ahd give you an edge.

Release captured squirrels at
least five miles away or they're like-
ly to find their way back.

According to Fox Conner of the
Havahart Co., most house pests are
“rats, mice, squirrels, raccoons and

escaped pets such as gerbils and  pgiep job started with removal of the ex-  Debris, nest material squirrels hauled in
hamsters.” This firm's traps can be isting gutter and fascia board behind. is removed, then attic is vacuumed.

used to catch all of the above—and
be aware that many local municipal-
ities offer them free or for low
rental. If you have any doubt about
yvour animal-trapping abilities—as 1
did—call in a pro, The charge will
be somewhere around $100.

Onece you're rid of squirrels, per-
form corrective carpentry so they
are out for good. First, carefully
take down the gutters to get at the
fascia board behind. If the fascia
hasn't been chewed too much, metal
cladding can be slid up behind

loosened ~gutters, .thua El““'“?‘t‘“_ﬁ Using a bedspread and other materials found in
the need to remove them entirely. gyjc squirrels fashioned a super-comfortable nest
But you will probably have to (ahove). Wiring on fan stored in attic (right) was
replace the fascia board with new, chewed and destroyed by squirrels.
solid wood, Prime-paint the board
before installing and fasten it se-
curely with 12d nails into rafter
ends. Metal cladding for soffit and
fageia can be bought preformed, but
for a more perfect fit on older
homes you may need to custom-bend
sheet aluminum on a metal brake.
Finally, give the attic & thorough
vacuuming. For extra insurance, I
spread several boxes of camphor
{moth) balls about the attic floor.
Squirrels don't like the odor. Hava-
hart Co., North Water St., Qssining, Ar - ! i
N.Y. 10562, offers a Trapping Man- . 0 \ | alhat
wal for 50 cents postpaid. It con- L N A% \ { vy |
tains good tips on trapping squir- = G T - - :
rels and other pests—Harry Wicks, New fascia board {arrow) is installed 1o To prevent future entries, soffit and fascia
Home and Shop Editor. provide a solid base for metal cladding. are both enclosed with metal.

_".-..-'I"-.' [ 45

Sheet aluminum is bentl on
sheat metal brake to suit
fascia and soffit shape in
plece about 2 M. Ilong.
Metal is tucked
up under shin-
gles lo bar en-
iry there.
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"TOCARS

Servicing the

General Motors cars

eneral Motors’ new front-wheel-

drive (fwd) “E"” cars—Eldo-
rado, Toronado and Riviera—may
not be a wrench twirler's dream, but
any Saturday mechanic who strug-
gled with the old ones will find plen-
ty of reason to cheer.

The No. 1 service horror—pulling
the engine to change an oil pan
gasket—is gone, You have to drop
the right-side driveshaft, take out
starter, loosen the mounts and jack
up the engine on 'T9 models, but
that's a lot easier than yanking the
engine.

All three also have no-service
rear and front wheel bearings—no
greasing or adjusting. If a bearing
is defective, you replace an entire
minihub assembly containing ball
bearings lubed for life with special

grease.

Minihub assembly for rear whesals (left)
and front (right) are lubed for life.

The cars all have a super-easy
front-service dashboard, modeled
after the one on the intermediates
introduced last year. Instead of a
bin-type glovebox, just take out the
entire glovebox after removing four
easy screws. This lets you at some
a.c. controls.

A four-wheel-independent suspen-
gion chassis with automatic rear
level control as standard equipment
also is common to all three models.
The automatic level—a GM option
the last two years—consists of a
height sensor and air-inflatable
shocks at the rear, and an under-
hood electric air compressor, The
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by Paul Weissler

Behind-dash servicing is easy with remov-
able bezels. At top, rear defogger swilch
is removed from the front. Access o left
side of dashboard is shown above.

New SF oil on the way

Prescribed engine oil drain intervals
will soon be going up, probably to
one year or 15,000 miles, possibly late
in the 'T9 model year, almost surely
for 1980 models.

Unlike most previous stretches,
however, this one results from oll
company developments rather than
pressura from the carmakers.

All major oil companies have an-
gine oils for extended service, and
GM engineers are completing tests for
the extended interval. With the first of
the 1980 line due next spring (front-
wheel-drive compacts), GM obviously
would like to have the new recom-
mendation ready.

Big hangup is the list of specifica-
tions for the new standard, which
must be worked out by the auto
industry, oil companies, Ameican Pe-
troleum Institute and Society of Auto-
motive Enginears. When the language
is agreed to, the long-distance oil will
be labeled SF, the step up from the
current top of SE.

control components are quite open,
and the rear airlift shocks are
outboard of the coil springs, for
easy service, If there is a failure in
the sensor or compressor, you can
inflate or deflate the shocks manu-
ally, through a Schrader valve at
the compressor.

Rear disc brakes are standard on
the Eldorado, optional on Riviera
and Toronado (and Pontiac Trans-
Am and Formula models, too).

Airlift shocks can be inflated or deflated
manually through the Schrader valve.

Thev're basically similar to the
optional rear discs that have been
used on Cadillac and Riviera, in
that the discs also do the parking
brake bit, and, unlike those on Ford,
you can retract the rear piston
without a special tool. Just remove

Rear disc brakes on E-bodies are new, can
be serviced without use of special tools.

the parking brake lever, back off
the nut on the inboard side of the
caliper, and push back the piston
with a C-clamp.

The transmission on all models is
the 325, a modified version of the
200 Turbo used on many GM rear-




drive cars. The engine lineups, how-
ever, differ somewhat,

Cadillac uses the 350 Olds diesel
VB and its fuel-injected version of
the Olds 350 gasoline engine, the
same powerplants as in the Seville.
Buick has the standard Olds 350 gas

Diesel engines use a mufller-like tuning
chamber that's separate from air cleaner.

V8 plus its 231 turbocharged V6.
Olds offers the 350 V8 in both gas
and diesel versions, replacing the
1978 408 V8. The 403 was GM's only
engine with electronic spark ad-
vance (the MISAR system), so for

Controller (arrow) for fasi-start glow plugs
is threaded into the water jacket.

the time being GM has no engine
with computer-controlled spark ad-
vance, Don't be fooled, however;
MISAR was satrictly a field experi-
ment. The computers will come hot

AR PUMP
COMPRESSOR 4

AIRCONDITIONING

Three drive-belt adjusiments are accessi-
ble on top of Buick's V& turbo engine.

and heavy on GM cars particularly
in 1981,

In the interim, the 350 VB in a
rather spacious engine compart-
ment is a reasonably good service
package., You ean get to the distrib-
utor lockbolt for timing adjust-
ments with an ordinary wrench,
without climbing into the engine

Power-steering drive belt Is adjusted with
breaker bar in square hole on bracket.

compartment. Sparkplug access is
excellent.

Diesel

The B850 fuel-injected gas and
diesel engine compartments are a
bit tighter. The diesel's air-cleaner
tuning chamber (the muffler-like
part built into the air cleaner snor-
kel) is now a separate part, con-

nected to the air cleaner by a rubber
duct. The change means you can

THERMOSTATIC
VACUUM SWITCH

New spark advance system is on many GM
cars for '7T9. Regulator maximizes fuel
economy ai idle and part throttle without
sacrificing performance at higher rpms.

take off the air cleaner assembly
without disturbing the tuning
chamber, which is held to the engine
by a big bracket.

The 'T9 diesel also has a new fast-
start glow-plug system, which was
supposed to be phased in during the
T8 model yvear but didn't make it.
The new glow plugs heat up very

MNew fuel spritzer

General Motors is experimenting with
a single-point intake manifold fuel
injection system resembling Chrysler's
alectronic fuel management.

An in-tank pump supplies fuel
under low pressure (10 psl) to a
pressura regulator in a throttle body
adapted from Caddy's fuel injection
system. The fuel flows from the regu-
lator to a pair of solenoid-type fuel
injectors, which are mounted in the
throttle body air horn, above the
throttle plate.

They are triggered by a computar,
which receives information from sen-
sors for intake manifold pressure and
temperature, coolant temperature, en-
gine speed and exhaust system oxy-
gen,

There is a choke-type thermostatic
coil and linkage setup, but instead of
pivoting a choke plate, it opens and
closes an air bleed.

The injectors also are somewhat
differant. They have a cone-within-a
cona arrangament. Each cone has
slits and when the solenoid pulls in,
the inner cone is twisted and the slots
in both cones line up for fuel flow.

Preliminary GM tests show that the
system does not help on some
engines that already are well-carburet-
ed., but adds both driveability and
fuel economy to others. A system with
one injector per cylinder, located at
the port, does a bit better, but the
single-point system does not require
careful select-fitting of a complete set
of injectors for equal flow.

Although the Chrysler system is
much more sophisticated (with elec-
tronic measurement of air and fuel
flow) and although it's clearly further
along in its development, GM engi-
neers feal their design, with its mani-
fold pressure sensing, has better

potential for automatic altitude com-
pensation,

In GM's single-point intake manifold
fuel injection system, thermostatic coll
and linkage setup opens and closes air
bleed instead of pivoling choke plate.

quickly, so you can start within six
seconds at 0° F. Heart of the system
is a new controller threaded into the
water jacket, and (surprise!) it's a
mechanical bimetal control replac-
ing an electronic sensor,

If the coolant iz warm, it opens

(Please turn fo page 148)
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SERVICING THE '79 GM CARS

(Continuad from pags 147)

the bimetal and vou get the “start”
light right away. If it's cold, the
bimetal remains closed until battery
current opens it, up to six seconds,
which is all you need,

The bimetal control has two heat-
ing elements inside, a primary for
normal conditions, and a backup if
the primary fails.

The new glow plugs can't take the
temperatures for more than 10 sec-
onds, so don't try to bypass the
bimetal controller to assist the start-
ing operation or you'll blow the glow
plugs on the first shot. Instead, you
should find out what's wrong and
correct it,

You can retrofit the new glow-
plug system to a previous model, but
it means new glow plugs, new con-
troller, a relay and lots of rewiring.

Olds will have a 260-cu.-in. ver-
gion of the 350 diesel also available
this year, as a Cutlass option. This

Idle mixiure screws on mos! GM carbure-
tors have been plugged at the factory.

smaller diesel also will have the
fast-start glow plugs.

Turbo V6
The turbocharged V6 in the Riv-

Fuel-tank filler neck restrictors get hard-
ened steel washer to thwart tampering.

iera is perhaps the engine's finest
application. The size of the engine
compartment means the turbo and
plumbing can be placed to the rear
of the engine. The exhaust piping is
straighter for better flow and less
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Testing one, two, three
with new assembly-line tools

Three litlle testers that any Saturday
Mechanic would like are being used to
Iimprove quality control on the Cadillac
assembly line.

One Is solid-state sensor for checking
the integrity of the rear window defogger
grid. Just run it down the rear window
and each time it passes a complete line
in the grid it emits a short beep. Mo
beep means a break in the grid, so you
can check the complete defogger grid
in a few seconds.

Another Is an ammeter with an induc-
tive pickup. Clamp the plckup on the
battery ground strap and it tells you
exactly how much current is flowing.
Since all late-model alternator circuits
have a continuous, minuscule current
flow, even with everything shut off, this
tester makes it easy to tell not only if
there's a real short, but how bad it is.

The third tester is a voltmeter that
plugs into the cigaret lighter, and pro-
vides a digital readout with two decimal
places, The Caddy has lighters all over
the place, so you get a choice.

restriction, which mean more pow-
er., Combined with a new, cooler
route for the intake air, it gives
about 10 more horses and easier
service access.

All plugs are accessible and all
but one drive belt adjustment is at
the top of the engine. The exception,
the power steering pump, is no
problem; adjustment is with a

breaker bar in a wide-open square
in the pump bracket,
The

front-mounted distributor

Here's a view down the throals of Vara-Jet
carburetor, a new two-barrel design.

lockbolt looks buried, but you can
reach it with a standard wrench
from the front of the engine.

All '79 Buick Vés have been mod-
ified for freer breathing, with a
new cylinder head that has larger
intake and exhaust ports, plus new
manifolding and exhaust systems.
An exhaust that divides into a dual
system after the converter iz avail-

Distributor on Ponliac 151 crossflow Four
is mounted low and is hard to reach.

Thermostatic shutoff closes passage fo
manifold and heater at high engine temp.

able., Horsepower improvements are
as high as 20, depending on the
carburetion, with or without turbo,
and the dual exhaust.

In addition to engine options, the
three fwd models have other touches
to set them apart.

Buick, for example, will have a
styling touch to distinguish the Riv-
iera even when it's parked: exterior
“coach” lamps at the rear sides of
some models. They're unigque in that
the soft lighting is not provided by
a bulb, but an a.c. electrolumines-
cent sandwich. Buick could have
provided a.c. cheaply via an alterna-
tor with a.c. tap. Instead, they

(Please turn page 160)




WHY MORE AND MORE PEOPLE
ARE ASKING FOR A CHAIN SAW
THEY CANT EVEN PRONOUNCE.

Poolen. Pullen. Polann.

With a name like Poulan, gettmg
people to say the name right may be
asking a lot.

On the other hand, people ask
an awful lot of our saws. Quick
starting. Extra cutting power. Quiet
operation. Beautiful styling. Dura-
bility. Affordability.

And we deliver all that plus a :
ot of other standard features, no matter which Poulan saw they buy.
From the Poulan Micro XXV right on up to our pro models.

At Poulan,we figure the more we put into our saws, the less people
have to put into cutting.

Maybe thats why more and more people keep asking for our saws.

And as long as they keep doing that, they can say the
name any way they like.

POULAN

('Po-len)




~ Limited Edlition
1978 Indy Conetie

B

SECOND PRIZES

Hb Homla bAapsdch

FOURTH PRIZES
X0 Jerien Car
- Sheren Speaken

THIRD PRIZES FIFTH PRIZES
40 Sarvyn AR B0 Swaor Spt £orip
beres Rt evvers Sl Wl [ iver

LS. Patent Ma. 3,312,124, Canadien Patent Mo, 801,395

The special, Limited-Edition Indy Corvette, official pace car of the 1978
Indianapolis 500, is just waiting to be won. It's truly a classic. And you
could be the one to win it.

There are 480 other prizes, too. From Honda Mopeds to Sanyo
stereos, Jensen car stereo speakers, and Super Sport Grips. All, in the
1978 Super Sport Grip “Winner's Circle Sweepstakes”

Entering’s easy. Just check out our rules. Then get on over to your
Super Sport Grip Dealer for an official entry blank,

While you're there you'll see that Super Sport Grip offers exclusive
double-thickness for driving comfort, quality workmanship and a
selection of seven colors. All in all, it's no surprise we're the world’s best
selling steering wheel cover,

Get into the Winner’s Circle! Enter today at your Super Sport Grip Dealer!

DOFFICIAL RULES — ND PLRCHASE NECESSARY, 1. On an CWficial Entry Blank tor a plain 3°x5° paper) print your namse,
aclress ard Zip code, Mail i1, Jh}ng with the bol.‘1r|.|11 Flapimm III-S.\SH Garip o ||:|r A NEasongl tacsimile drawn on the
plain 3°x5" paper). . Send entry 1o Winner's C l:ml'l]l!lc Mew York 11591, Enter a5 often as
you wish, honvever, each entry must be malled rau!hr and received by February 1, 19.‘-"9 Jwnners will be determinad n
random I:I_n'mnu.nrnm among comect and eligible entries by Nabonal judging lnrstltulr Inc., an inde pendent judging
organization whose decisions are final, All prires will be swarded and winners notified by m4|l Major prize winnen may be
required to execute an affidavit of eligibility and release. Prizes are non-transierable II'HI il exc hangeable fof cash. (Corvetie
winmer may substiute automobile for $14 000 cash | Only ane prize per family or hismsehold. Local, State and Federal tases, if
ary, ares the fnmmlbihh- of the winners. For a list of major sinmers, send a sel de-rrmd stamped ervelope o Winner's Circle

, PO, Box 2380, Westbury, Mew ork 11591, 4, Open to neidents of UL 5. Alaska and Hawaii, Emplo and their
farnilies of Superior industies, its representatives, jobbers, retailers and advertising agenc ies ane nol eligible. Ofler voud whene
prohibied or restrecied by law, All Federal, State and local laws or regulations

Supetior Indsties inemationsl. .. 1975. SUPER SPORT GRIP from
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BROKEN TOOL HANDLES

{Continued from page 133)

paper until the fit is perfect.

Lay the tool flat on a bench,
ingert the handle in the eyve, and use
a hammer to rap the bottom of the
new handle, This should drive the
handle well into the eye. For smaller
tools, use a hammer with a head
weight the same as the tool, For
axes, mauls and sledges, use a 3- to
4-1b. hammer. Contrel is important
here, as an off-angle shot could
smash the base of the new handle,
Protecting the handle with a block
of scrapwood is also a good idea,
Use moderate taps and short swings.

Steps 6 through 9 show how to
insert wood and steel wedges. Be
sure to place the butt end of the new
handle on a firm surface while driv-
ing wedges, If the handle is large
enough, use two metal wedges. Most
square, oval or round eyves will be
large enough, but the extended al-
mond shape of most ax eyves won't
always take a second metal wedge,

When to use epoxy

If the handle ends up being a
little bit loose, soak the top in epoxy
resin before inserting it in the eye
the final time, This will make up
for minor mistakes, but should not
be used if far too much wood was
removed, In such cases, discard the
handle and try again. When epoxy is
used, wipe it over the exposed top of
the eye to preserve the wood, If no
epoxy is used, coat the top of the
eye and any other spots where trim-
ming was done with boiled linseed
oil. (Coating the entire handle is a
good idea.)

According to all the experta 1
talked with, the greatest protection
for a tool handle is accuracy on the
part of the user. If necessary, short-
en your grip to improve your aim.
For those who still feel insecure,
there are several tricks to extend a
tool handle's life despite mild over-
striking.

Protecting the handle

First, wrap the tool handle
with about three layers of duet tape
Just under the eye. Then take an
automobile hose clamp (worm screw
type) and slip it up under the eye
and tighten. You can add even more
strength by wrapping the taped por-
tion with steel wire up to an inch or
two below the eye,

Remember that proper fitting of
& good quality handle, combined
with attention to accuracy during
striking, will assure long tool life
and cut down on the expense and
time outlay involved with making
replacements. ™




HOW TO WORK WITH PLASTIC PIPING (Continued from page 139)

have factory-shaped ends. Riser
tubes for sinks and lavatories are
made with bullet-nosed ends to fit
directly into most faucet tailpipes.
They're held in place by a faucet
nut, also called a jam nut. Riser
tubes for toilets are flange-ended to
connect into the toilet's inlet valve
with a jam nut. PB risers are so
flexible they reach from outlet to
faucet easily without kinking., Cut
them to length with a pocket knife,

Advantages of plastic pipe

Both CPVC and PB are also ener-
gy savers, Their walls pass heat
much less rapidly than metal, Hot
water stays hot longer and cold
water pipes sweat less. The smooth
walls of CPVC and PB offer less
resistance to water flow, enabling
amaller sizes to do the same job as
larger =steel pipes.

A CPVC/PB system won't cor-
rode and won't conduct electrieity,
making it free from electrolysis
that eats away at metal pipes. One
disadvantage here iz that your wa-
ter system can't be used as an elec-
trical ground. But there’s no shock
danger should a bad electrical
ground develop.

Both CPVC and PB meet practi-
cally all building codes. CPVC con-
forms to ASTM Standard D-2846;
PE to ASTM Standard D-3209.
Both are accepted by the Federal
Housing Administration and meet
all requirements for potable water
by the National Sanitation Founda-
tion. They both take 100 lbs. p.s.d.
continuous pressure at 180° F.

Tips for an expert installation

CPVC pipes and fittings
together by solvent-welding (see
photos), Besides using a liberal
amount, it's important to use a

join

Speclal pipe hangers hold CPVC snugly
(left), but leave play for expansion and
contraction. Use at least one hanger
every 32 in. PB can be used beneath
concretle slab (above). Install joint-free
runs, altaching fixtures to exposed plpe
ends located above the slab.

high-quality sclvent containing lots
of tetra hydrofuran, a high-cost but
effective ingredient of good solvent
cements. PBE pipe can't be solvent-
welded, so don't try. To join PB to
CPVC, solvent-weld the CPVC to
one end of an adapter, and, after
applying petroleum jelly, simply
hand-tighten the PB to the other
end,

CPVC or PB can be joined direct-
ly to threaded metal pipe and
fittings or to unthreaded copper
pipe. This is also a simple task, but
requires special adapters, called
transition unions. You'll need them
for appliance outlets and inlets, at
threaded faucets and when using
plastic to extend an existing system
of metal pipe.

Transition unions mate up metal
and thermoplastic piping across an
elastomeric rubber gasket. They
permit differential thermal move-
ment between the two materials
without straining the parts. They
also prevent the leaking associated
with ordinary threaded adapters.

Transition unions come in male
and female threads for metal pipes
and fittings and can also be sweat-
soldered to unthreaded copper.
CPVC solvent-welds directly to
transiton unions, but a transition
union and an adapter are needed to
join PB to metal, because PB can't
be solvent-welded.

Use transition unions at every
pressurized hot water connection
between threaded metal and solvent-
welded plastic piping. At nonpressur-
ized hot water and at cold water
connections, use simple male thread
adapters, if possible. Transition
unions can be taken apart and reas-
sembled without cutting pipes.

With all water supply piping, but

{Please lurn lo page 152)

FLASHY,

THE CHINON 35F-EE
IT LIGHTS UP YOUR LIFE. AUTOMATICALLY
With FLASHY you pet perfect color pholos
24 hours a day. FLASHY haz a built-in strobe
and is electronically automatic. Inexpensive,
ulira easy lo use, FLASHY. The Chinon 35F-EE
with 4-ele 38mm /2.8

Packape includes carrying st as
instruction book. Light up your life with
this super 35mm camera. Chinon Corporation
ol America, Inc., 43 Fadem Road, Springheld,
New Jersey 07081 (201) 376-9260

FORGET
HAND

SANDING WHEEL
FOR CURVED OR
FLAT SURFACES

Whiy rub your fingers to the bona? A Sand-
O-Flox wheel gives you thousands of flex-
ible sanding "lingers” par minule, New 6
brush 5" wheel ls made to it any Ya" or %"
hand drill. Welghs only 1% Ibs. for ease
of handling, fumiture and anlique restora-
1han m:]lu.lm:_']s carvings, painted surfaces,
_A MERIT ABRASIVE PRODUCTS, INC.
201 W. Mamville, Bow 5447, Comaton, CA 80124

----------------------------

I mot- available & your hardware dealar,
! - arder Sand-0-Flex by mall, Modal No.:
'r : J 300-D& Sand-0«Flax with built=-in %"
s akank. C ] whaal and
¢ ang abra C.0D's
* Add §1 stage and 5"399
=1

i handling
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1] Wilbur Heas

L A

Vista, C

éDue to the higher cost of
living, I found it necessary to
supplement my income. I'm
seventy-one years old and have
retired from a steel company
after twenty-two yearsasa
machinist.

My brother, Harry Hess,
who has been with Knapp Shoe
for over twenty years, suggested
that I try selling . .. something
that I had never done before.

I applied for a franchise and
shortly thereafter began selling
Knapp Shoes, That wasin
Aupgust 1975,

I work about 80 hours per
month and last year grossed
$3,295.00. This leaves me plenty
of time for fishing and for help-
ing my friends and neighbors.

After wearing Knapp Shoes
for 25 years and selling them
for nearly three years, [ am
convinced that they truly are
“The Most For The Money
Shoe". I have never had any
reason not to be satisfied with
them,

The Knapp Company and all
of its employees have treated
me in a fine manner. All of the
people that I have dealt with
seem to be well above average
in every way. I am happy to be
a part of the Knapp Selling
Team. »

If you would like information
on becoming a Knapp Counselor,
please fill out and return the
coupon. There is no cost or in-
vestment on your part.

L1 3 I ¢ 7 ¥ 7 1 01 0 F T &1o&@}
Mr. John Learnard,
Vice President/Sales
Knapp Shoes, 612 Knapp Center
Brockton, MA 02401

Name

Address

City -
State

=

The more for the money shoe.
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HOW TO WORK WITH PLASTIC PIPING
WHERE TO USE CPVC AND PB

{Conlinued fram page 151)

LOCATION CPVC

SIZE OF PIPE
P % W "

Sarvice anirance

Housa malns:
Basemant 1
Crawlspace
Bensath slab

Fistura branchas 3

Risar tubas

Balow ground le autbulldings

To ouldoor hose bibbs

Water softener

Water heater

T & P valve rellef tube

Alr chambers

Automatic washer hose bibbs

Showerhead riser pipe

Furnace humidifier

Boiler inlet connection®

Evaporative cooler

Lawn sprinkler supply®

Piping of manifolds

Behind finished walls:

Sharp turns within walls 1

Gentle lums

Arpund obstructions

Long, joint-free runs

Shor runs, many connections 1

* With approved backflow proveniar 1—Bast
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especially with thermoplastic, you
must allow for pipe expansion and
guard against overpressure or ex-
cessive temperatures, When install-
ing CPVC pipe, always use special
hangers that let the pipe slide back
and forth without binding, vet hold
it securely to the framing. Leave
room for expansion at the ends of
long runs of CPVC, generally allow-
ing 14 in. for each 10 ft. of pipe.
Install doglegs—offsets—in CPVC
runs of more than 35-ft., and where
risers reach up from water mains
through the floor. Make sure offsets
are at least 8 in. long to permit
slight end-wise movement, With PB
risers, forget this precaution. Use
PBE wherever possible on long runs;
it's so flexible, it's not harmed by
expansion or contraction.

To control high temperature in
the system, install 8 to 11-in
threaded nipples atop the tank of
yvour gas or oil-fired water heater
before putting in transition unions
to connect piping. Nipples keep con-
ducted heat from the plastie piping,
They aren't necessary on an electric
heater.

To econtrol excessive pressure
caused by water action within the
piping system, put an air chamber
at each fixture. You can make one
by simply adding a capped 12-in.
length of 14-in.-outside-diameter
CPVC pipe to a tee behind the wall
at the fixture. If the pipe serves an
automatic-shutoff appliance like a
wasgher, use a 3j-in.-outside-diame-
ter pipe 18 in, long, Air chambers
cushion the impact of fast-flowing
water when it's stopped during a
fast shutoff, thus combatting water
hammer.

Locate a stop-and-drain wvalve so

the whole system can be turned off
and drained to prevent freeze-up.
While PB isn't damaged even by
repeated freezing and CPVC can
take a number of freeze-ups, their
fittings cannot. Of course, the cold
water inlet to the water heater
should contain a valve. A line stop
(shutoff) wvalve iz handy for this.
One type solvent-welds either to
Ls-in. pipe inside the hubs or to 3j-
in. pipe fittings outside the hubs, A
pair of 3-in. couplings make it serve
a run of 3i-in. pipe.

It's also a pood idea to locate
shutoff valves on the wall or floor
behind  fixtures, The handiest
valves have adapters for %;-in. PB
riser tubes. Use angle stops at the
wall, straight stops at the floor.

The next time you do plumbing
work, try a CPVC/PB system.
Whether vou need rigid or flexible
pipe, the system gives you the best
of both worlda. ™

THERMOPLASTIC PIPE CONNECTIONS
‘AT WATER HEATER

34" CPVC

PIPE (OR PR]

34" oPvC
COUPLING

LINE
STOP VALVE

FROM COLD
WATER MAaIN

TO HOT

WATER MAIN
8 To 1"
METAL NIPPLES
TAKE BURNER'S
CONDUCTED
HEAT (NOT
MEEDED ON
ELECTRIC

= HEATER).

_=3/4" FIP-CPVC
TRANSITION
UNIONS

WATER HEATER




This could be your ticket to Super Sunday’
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YOU'LL GET

A KICK OUT OF PLAYINGIT. ..
A Pro Football Sweepstakes where you .
plck weekly winners, not scores. You've got |
to call that fun. But consider. every week
someone wins a trip-for-two to the Sugfr
Bowl. You've got to call that fantastic! Mow
consider the Grand Prize ... " A Super
Bowd Party for Ten.” No way you won 't
call the Valvoline Weekly Pro Football

Sweepstakes. .. a super deal!

HOW TO ENTER...
Just stop at any participating outlet where
Valvoline® Motor Oil is sold and look for the
Valvoline Weekly Pro Football Sweepstakes display.
Take a booklet that contains weekly entries.

Then, just make your picks each week and mail them.

A WINNER EVERY WEEK FOR 16 WEEKS...

m week someone wins a weekend trip-for-two to the Super
. But only those who can pick all the week's winners are

eligible to win that week's drawing for a Super Bowl weekend

trip-for-two. Valvoline flies both of vou round-trip to the big game

L 1\

| N ':L:\ TN
.‘ NEEESIE

in Miami, pays vour hatel, your meals
Then takes vou to the biggest football
event of them all. .. the Super Bowl,

GRAND PRIZE:
SUPER BOWL PARTY FOR TEN...
Evervone who enters the Valvoline
Weekly Pro Football Sweepstakes is
eligible for the Grand Prize drawing, re-
gardless of the accuracy of selections.
Just imagine...a Super Bow| weekend
party for ten people, Valvoline flies
all of you round trip to Miami, pays your
hotel, your meals. Then takes the whole
party of ten to the big Super Bowl game.
Enter the Valvoline Weekly Pro Football
Sweepstakes. You'll get a kick out of plaving it.
Entry booklets and complete details are available at all participat-
ing outlets. Sweepstakes closes December 14, 1978,

Valvoline . v..cine 01 Campany Ashland, Ky B2 Duision of Asttand Ol Ine

MO PURCHASE NECESSARY Valoline Weekly Pro Foothall Seeepatahes open (o resdents
of the Linsed States and Canada, Void in the stales of Missour. New: Mesico, UHah, Howard
Couning Mandand and whenmar prohibited by b, AR lvas and regulations apphy DO residnts
anky may send & well addrewed stamped * 10 envelope far emiry bookler o Vahalne
Sweapstahes. 29h and Mill Sireet, PD. Box 591 Ashland, KY 41101

This sweepstakes is not essociated with nor sanclioned by the National Football League.




As Seen On National TV

Free
Chuck

Emco-Lux Corporation, national dis-
tributor for Unimat and Maximat
universal machine tools, is offering
a free therLaw chuck with the pur-

chase of each Unimat 3.

Unimat 3, the miniature machine tool
offering 16 drilling, milling, cutting,
and pnlishln? operations for wood,
metal, and plastic, is IMMEDIATELY
AVAILABLE and now a terrific value
with the free three-jaw chuck. This
offer, good through December 31,
1978, is available at participating
Hobby and Hardware Stores every-
where. Look for our "FREE CHUCK
INSIDE" window banner,

Special Note to owners of the Unimat
SL Series who have been looking for
accessories. Emco-Lux has and will
continue to have a complete line of
all Unimat parts and accessories,
manufactured by Maier and Company,
builders of the Unimat line since the
early 1950's.

Isn’t the Unimat 3 what you really

need?
i I_I.._.-":"'-‘.III
ux)
,_E _____.-'
EMCO-LUX CORPORATION
2050 Fairwood Avenue
Columbus, Ohio 43207

(614) 445-8328

Please send me free and under no ob-
ligation a complete Unimat 3 catalog
and a list of Unimal dealers in my
area.

Name

Address

City

State Zip

PM-N
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THE JETS OF THE EIGHTIES
(Continued from page 111)

increased by about 300 nautical
miles over that of current modaels.
The term “supercritical” refers to
the relationship between the wing
and air passing over it. With a
conventional, more highly curved
wing, air over the upper surface may
reach supersonic velocity as the
aircraft itself reaches a speed of
Mach .78 to .B0—80 percent of the
speed of sound. This creates turbu-
lence, buffeting and a sharp rise in
total drag called “critical flow."
The aerodynamic characteristics
of the supercritical wing delay the
onset of these effects. The ability to
overcome turbulence and buffeting

make noise as they are expelled
from the engine.

By using a larger fan—essentially,
now a mini-propeller—the high-by-
pass engine takes in a greater quan-
tity of air. Instead of a 1:1 ratio
between fan air and core gases, for
example, the ratio may be as high as
2.79:1. More air is thus directed
around the hot core of the engine to
provide thrust. In addition, a sheath
of slower moving air from the fan is
directed by ducts so it is exhausted
above and below hot, noisy core
gases. This fan air serves to muffle
noise. To further reduce noise, the
high-bypass engine uses sound-sup-
pressing acoustic material inside the
engine and nacelle (casing that sur-
rounds the engine).

United Airlines has placed the Initial order for Boeing's all new 767, a design that re-
sembles a scaled-down 747 with its wide-body Interior but only two engines.

allows the corporate jet to cruise at
a speed approaching Mach .85, put-
ting it in the commercial airliner
range. By reducing critical flow
(drag), the supercritical wing im-
proves fuel economy.

The ability to place a longer wing
on corporate aircraft also improves
landing and takeoff capabilities.
Larger flaps are built into the wing,
making for low landing speed, which
shortens the distance needed for
landing. Furthermore, the supercriti-
cal wing increases lift to let new
corporate jets take off on shorter
runways.

High-bypass engines

High-bypass engines are about
one-half quieter and 25 to 50 percent
more fuel efficient than older turbo-
jet engines. They have more thrust
and emit lower levels of carbon diox-
ide, hydrocarbons and oxides.

Toe reduce noise, the exit velocity
of the exhaust jet has to be reduced.
The term “high bypass" refers to the
ratio between the exhaust gases
heated in the engine's combustion
core and unheated fan air that also
enters the engine but bypasses the
core. It's the hot core gases that

All new corporata jets except one
incorporate the high-bypass turbo-
fan engine. The exception is the
Gulfstream I, which uses a madium-
bypass engine made by Rolls-Royce.
This engine is a carry-over from the
Gulfstream I,

One other interesting new corpo-
rate aircraft design incorporates a
new jet-prop concept to challenge
the high-bypass engines: Shortly be-
fore his death last May, renowned
inventor Bill Lear, president of Lear
Avia Corp., sent me a description of
a unique corporate aircraft called
the Lear Fan, supposed to fly by
1880.

The Lear Fan will have a range of
2700 statute miles and a top cruising
speed of 400 mph. It will fly at 40,000
feet, on one-fifth less fuel than a jet
of comparable size. This is farther,
faster and higher than any other
propeller-driven corporate plane—
almost as fast and high as a jet.

The secret of this aircraft lies in
the sleek shape of its fuselage and
an aft propulsion system which com-
bine to reduce drag. The propulsion
system is mounted in the fuselage
cone behind the passenger compart-
ment and consists of two turboshaft



engines that drive a single pusher-
type propeller.

At 350 mph, the Lear Fan model
2100 is expected to get 12 miles per
gallon of fuel. As a point of reference,
the new fuel-efficient Canadair Chal-
lenger burns about 1.6 gallons per
mile.

Turboprop aircraft will have no
problem meeting noise standards
that could be even more rigid than
those going into effect in 1985, Jet
aircraft very well might.

The new airliners

With airlines talking of buying over
2000 new planes by 1990, at a cost of
$B80 billion, stakes are high in the
airline derby.

Lockheed, Douglas and Boeing
are pulling out the stops—especially
with a new kid in town, Europe's
Airbus Industrie. To date, 23 Airbus
A300-B4s have been sold to Eastern
Airlines in a breakthrough deal.

Airbus Industrie is a consortium
consisting of aircraft manufacturers
from Great Britain, West Germany
and France. However, General Elec-
tric supplies the plane's U.S.-made
engines.

To get their share of the market,
Lockheed and Douglas are design-
ing their new planes as evolutionary
developments of the successful
L1011 and DC-8 airframes, respec-
tively. The DC-9 has been in the air
since 1965; the L1011 since 1870.
Appropriately, the new L1011-500
and DC-9 Super 80 are called "deriv-
ative" aircraft,

Boeing is taking a different ap-
proach. The company will produce
three brand-new planes to cover
virtually every spectrum of airliner
need until the year 2000,

Each plane, whether derivative or
totally new in design, has one char-
acteristic in common: It is designed
primarily to provide maximum effi-
clency.

R.H. Hopps, Lockheed's chief of
advanced design and technology,
says, "Speed and capacity used to
be the prime reasons for bullding a
new airplane. Now the name of the
game Is efficlency, with fuel saving
the biggest factor."

Here is a capsule look at the new

airliners:
B Lockheed's L1011-500. The wide-
bodied Dash 500 is designed to
replace the narrow-bodied B707,
DC-8 and British Aircraft Corp. VC-
10 on intercontinental routes. To
date, orders have been obtained
from Pan American and British Alr-
ways. The plane will enter passenger
service in 1979.

One unigue system in this plane
works just like cruise control in a

{Please furn fo page 156)

SAVE 20% ON
SEARS GLASS DOOR
FIRESCREEN

NOW JUST $59%

SAVE §$I5

.. .on this partially assembled

black satin finish glass door fire-

screen, Helps you save heat, too,
Energy-efficient, shatter-resistant

glass doors (3/16"

thick) reduce air

helps cut heat loss after the fire
is out, Optional mesh screen
(pictured) only $12.99.

Glass doors could save more
than heat — they help protect
against sparks jumping from
fireplace onto floors and carpeting,

Sty are the geerage of laborstary melwrementt
flow El'll"l:ﬂ.lgh Ehﬂ ol b Mo 3 oosted waith simulabed brick, wtone and Mush
fll'ep!.ﬁcc cnlr‘lg fireplspe voney arad calculitiong of the air Nigw based on

* ?D warsnn asiumed chemngy hasghits and assumed ndoor
up to = and outdoar LEmpErale e

Thick Save $20. Dual-speed heat

(11716 exchanger sale-priced at just
insulated $79.99. Re-circulates warm air
frame inte reem — net up chimney,
COMEs in Black enamel steel construction
four sizes, is adjusts to
easy to install. Medsure the height fit firebox a.
and width of fireplace opening depth;
before shopping. rightor
Antique brass finish glass door left side blower, includes fire-
firescreen also on sale, just $64.99.  grate. Partially assembled.
Save $I5.
Tool sets during sale begin as
low as $16.99.

ON SALE NOYV. 5-25, 1978
At most Sears retail stores.
THE

FIRESIDE
Sears |5

Proies and dte may vary o Alusiy g ywas,
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THE JETS OF THE EIGHTIES
{Continued from page 155)

car. The digital, computerized system,
called Flight Management, automati-
cally controls the throttles during
climb, cruise and descent to attain
the optimum air speed, thus a mini-
mum 3 percent saving in fuel.

Pertinent specifications of the
L1011-500 are: Passenger capacity—
246; nonstop range—6100 statute
miles; cruise speed—Mach .84,

It will be powered by three Rolls-
Royce RB 211-524B engines with a
takeoff thrust of 48,000 pounds, and

will be 164.2 feet long (13.5 feet less
than present models).

Lockheed is also trying to sell the
Dash 600 and Dash 400. The Dash
600 would be powered by two RB
211-524 engines and would be de-
signed to carry 174 to 200 passen-
gers nonstop 3100 statute miles.

The Dash 400 would be a three-
engine aircraft, and would also have
a nonstop range of 3100 statute
miles—but will carry 200 to 250
passengers.
® Douglas DC-9 Super B0. Bill Law-
ton, director of advanced design for
McDonnell Douglas, describes the

You get the pride of owning

America's most popular travel trailer.

You get the excitement of the
life-style that suits you best.
You get the livability—and

dependability—that only Fleetwood

can give you,
Prowler for 1979,
See it soon!

For information write: Flestwood-Prowier
Dept. L118 PO, Box 7638, Riverside, CA 92523,
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The World's Largest Manufacturer of Recreational Vehicles

company's new plane as ‘pretty
stubby for a narrow body and far too
leng for a wide body."

One thing is certain; the company
that Donald W. Douglas founded in
the back room of a Los Angeles
barbershop 58 years ago has a
winner in the DC-9. The Super B0 is
the fifth version of this plane, which
first saw skylight in 1965, Each
version has been longer than Its
predecessor,

For example, the original DC-9
was 104.4 feet long and carried 80
passengers. The Super B0 is 147.8
feet long and will carry 172 passen-
gers. It is a short-to-medium-range
aircraft with two new Pratt and Whit-
ney JT80-208 turbofan engines,
which McDonnell Douglas says will
make the Super 80 “the quietest
jetliner in major airliner service"
when the plane is introduced in
1980. To date, Austrian Ailrlines,
Swissair and Southern Airways have
bought the aircraft.

Pertinent specifications are: Pas-
senger capacity—172; nonstop range
—2055 statute miles (with 137 pas-
sengers); cruise speed—Mach .75.
W Boeing 757, 767, 777. As this arti-
cle was being prepared, information
concerning Boeing's three proposed
aircraft was scanty. No specifica-
tions are available. No planes are in
production. The initial order—for
767s only—had just been received
from United Airlines and will be
filled by mid-1882.

The twin-engine, narrow-body 757
will carry about 150 passengers a
distance of 1000 to 2000 miles. The
twin-engine 767, a wide-body that
will have an interior similar to that of
a 747, will carry 197 passengers 2000
to 3000 miles. The wide-body trijet
777 will carry more than 200 passen-
gers 2000 to 3000 miles, while a
longer range model 777 will be able
to transport as many as 200 passen-
gers 4500 miles.

Airbus most efficient

Only a few years ago, when the
Airbus people were trying—at first,
with no success—to Interest U.S.
airlines in their plane, the rival Big
Three did not hesitate to note that
the European entry had only two en-
gines, implying that three or four
of them would provide a very de-
sirable safety factor in a wide-body
transport.

Today, the Airbus is acknowl-
edged to be the most efficient trans-
port in the air and the Boeing, Lock-
heed and McDonnell-Douglas inter-
ests are loaded with twin-engine
design concepts.

Fewer, but bigger engines mean
efficiency—and that's what's “in"
today. ™
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What happens when you cross an agile, sweet-moving car with a pickup?

. Available Strato-huekét seats.

Here’s the happy marriage of a dporty car and a Fractlcal truck. It has a 61%-foot cargo
box that carries up to 800 pounds. And inside El Camino, things are downright hand-
some., Conﬁurtable too, whether you pick the standard four-inch-thick foam-cushioned
bench seat or buy dynm‘se]f a set of body-contoured Strato-bucket seats with available
center console. And outside, you've got yourself one racy looking vehicle (which you can
buy at any Chevy dealer or lease at many).




HOW TO CHOOSE YOUR SECOND LENS

tant for stamps or coins than for
flowers or jewelry, and the price is
much higher.

Your third lens

Unlesa your photographic inter-
ests are both very specific and very
limited, purchase of your second
lens also depends on plans you
might have for a third.

If you're only going to get one
wide-angle lens, then 356 mm may
not be wide enough, while 20 mm
might be too wide for much of your
work. But if you think you'll be
getting a third lens, then it makes
sense to get two that straddle the
field.

Similarly, if you want just one
general-purpose long lens, an inter-
mediate length like 1056 mm makes
sense, But if you know you'll add
more equipment, then B6 mm and
200 mm might be better choices.

Special mount systems

A system that hasn't achieved
wide acceptance, but which has mer-
it, is the T-mount. You buy a lens in
this system and a separate mount-
ing flange that goes between the
lens and your particular camera

{Continued from page 42)

body. If you have two incompatible
bodies, you need only the extra
mounting flange. And if you know
you're going to upgrade your equip-
ment some day, all you'll need is a
new flange when you finally get the
camera of your dreams. Several
lensmakers offer T-mount lenses,
and two, Sigma and Soligor, sell
lens lines with their own inter-
changeable flanges.

A pro’s kit

While amateurs can easily go too
far in imitating professionals it
may be helpful to see what lenses a
working pro carries.

The first surprise is that most
have two each of their most-used
focal lengths. Thus, two bodies can
mount the same length, either for
duplicate coverage in color and
black-and-white or so that shooting
can continue without frequent re-
loading (this iz more and more
necessary with automatic film ad-
vance).

The “walking-around” lens of
many & pro is likely to be a 35-
mm—it zone focuses and usually is
wide enough to include whatever's
happening without forcing him to

back up. A “headhunter,” though, a
photographer whose chief interest
is faces, might carry a very fast
135-mm.

A travel or industrial photograph-
er will have a fisheye, & 17-mm or
18-mm that renders straight lines
straight, a 20-mm, 24-mm, 28-mm, a
perapective corrector, a fast 36-mm
{much used for portraits that in-
clude some environment), a macro
50-mm, a fast B6-mm, a 106-mm, a
200-mm, and, depending on the na-
ture of his work, a mirror 500-mm or
800-mm. He'll have at least one zoom,
perhaps & T0-mm to 210-mm. Zoom
lenses are used by pros more to take
pictures with zoom effects than
simply to replace fixed-length
lenses—primarily because fixed
lenses are faster.

Photojournaliats, especially sports
photographers, will have more long
lenses, including long zooms, and
wide apertures at every focal length
are a must for them,

The point is, a pro must take
pictures with great precision. Very
small differences in the balance of
elements in the frame composition,
the rendering of perspective or the
control of focus can be important.
The only way to achieve such preci-
sion is to have the correct lens. M

7

special wood glue for all your woodwork-
ing projects. It penetrates well in hard
and soft woods and forms a heat and
water resistant bond that's stronger than
the wood itself.

= As defined by Federal Hazardous Substances Act,
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" With Elmer's Carp
. . youdon't need a
pi= | to give it the pro’s touch.

w instantly.,

\ _;‘-:\1"’\

It's also better because it "grabs” imme-
diately and dries fast. Yet it allows
realignment before it sets. So you can
join surfaces as soon as it's applied.

Elmer's.When results count.

enter's Wood Glue
pro's hands

Elmer's Carpenter's Wood Glue Is also
sandable, paintable and gumming
resistant. lts non-toxic®, solvent-free
formula also washes off your hands
and project with water. So you won'
get light spots when you
stain near glue joints.



A PENNY
SAVED
IS A PENNY
“EARNED.

These words to the
wise are brought to you ir- = — ==

by Sunoco, where you
could save money on
quality gas with our 190. \ :

The gas that sells below .||
our regular. Or 220, the | §
gas that sells below our
premium. And most cars
that run on regular or
premium can use them.
So come to Sunoco’s
Penny Pinching Pump,
because a penny saved is
truly a penny earned.

IT CAN FILL UP YOUR TANK FOR LESS.




The EdlSOﬂ Comfort Sensor.

Now, dial down your thermostat
to save nmey and energy and still
keep a room comfortably warm.
_F t plug in the Edison’ Comfort
nsur portable electric whole-room
heater. ; :
It's the portable heater designed like
a forced-air furnace: cold air goes in,
warm air flows out.
Actually circulates heat around the
whole room, so you don’t have tosit in
front of it to be comfortable.
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If you rebuild
automobile engines,
LUBRIPLATE

is for you!

LUBRIPLATE No. 105 Motor Assembly
Grease is a smooth, high quality, water
repellent grease. It provides instant
lubrication to t]'ll't'r‘l:;'.ll'l{‘ betore the motor off

has circulated, Apply it to the engine

bearings, cvlinder walls, pistons and rings.
! b | 1 5

In fact, if you want full protection
for your car,

these are

all for you!

3RIPLATE LUBRICANTS

r‘;"&r\. o P? i temiss e s ooy e
¥
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SERVICING THE '79 GM CARS

(Continued trom page 148)

installed a costly d.c.-to-a.c, invert-
er, ao the lighta could be turned on
when the engine is off,

Olds also has special lighting
effects. One is a fiber-optic moni-
toring system that lets vou see if
head, parking, tail and directional
lamps are operating, by viewing
optical outlets visible from the driv-
er's seat. Standard is a dashboard
fiber optical system, in which one
bulb feeds fiber optic leads to illu-
minate ashtray and switches for
headlamps, eruise control and rear
window defogger, plus a Toronado
emblem. If yvou suddenly lose all five
lights, head for the single bulb.
Remove the left side speaker grille
on top of the dash and reach in.

Cadillac will have a bundle of
specialty trim items, plus its Trip-
master dashboard computer. For
those who want metric readings,
there'll be a model with a converter
switch. This option also will be
offered on Riviera after the middle
of the model vear.

Other models

Although the fwd cars received
the lion's share of the 'T9 changes,
there were many others, particular-
ly on Pontiac and Chevrolet, that
affect service.

The nonlinear vacuum regulator
with a trap valve iz a new spark
advance system you'll see on virtual-
ly all Chevrolets and a wide variety
of other GM cars in 1979. A version
also is on '"T9 AMC cars and it will
reportedly make it on some Ford
products soon. The regulator pro-
vides just enough wvacuum spark
advance at idle and part-throttle for
best fuel economy without com-
promising high rpm performance,

As installed at Chevrolet, it pro-
videa 6.5 inches of vacuum to the
distributor advance unit at idle and
through part throttle. Other GM
cars will use valves calibrated for
either 6.5 or 8.7 inches of vacuum.

In the Chevy layout, manifold
vacuum flows through a thermo-
static vacuum switch (TVS8), into a
trap valve, then to the vacuum regu-
lator and finally to the distributor.
Port vacuum flows from the carbu-
retor port above the throttle plate
directly to the regulator.

At idle, cold engine, the TVS is
closed and manifold vacuum must
flow through the trap valve, which
traps vacuum for up to eight seconds,
go you don't lose spark advance on
acceleration, when manifold vacuum
drops sharply. Above 100° F., the
TVS opens and manifold vacuum by-

fPlaase furn fo page 162)



“Icandoit!”

Now you can do it! Even if you've never repaired anything
in your life. You can do over 100 maintenance and repair
jobs on your car with the help of a Saturday Mechanic
Car Care Guide. And you'll save money every time.

Anything from just changing your oil, to doing a
complete tune-up. Anything from replacing your wiper
blades to doing your own brake job. And Saturday .
Mechan‘i;:ateg? andGshows yc;u how on your particular car. £ . . 2

Your Car Care Guide will: =3 [ A '
* take you through every job step-by-step SATUmAy W
e tell you what to do in clear and simple language \
® show you where and how with nearly 200

drawings and photos

Saturday Mechanic has 14 different
Car Care Guides. One for each of
America's most popular U.S. and
foreign cars. So there's bound to be
one for your car.

Available wherever auto acces-
sories are sold. Or forthename of the
dealer nearest you write to Saturday
Mechanic, 1790 Broadway,

New York, N.Y. 10019,

You'll feel so confident about doing car

repairs that you'll say, I can do it!”

SATURDAY
MECHANIC

RE GUIDES are now availablg at these (i
: nsurmer Auto Parts - Colbeh o P2

Auto Parts - Eragen Auto ST W
‘& Dhiscount Aurto - Mavior AutclPRris

SATURDAY MECHANIC
Castrow Auto Supply - ga
Heidghts Auto - Jays Au

M ichvediily Auito - Mr. G's &
Auto - Higkels - Robin’g

upply - Sayer Brothers - Servicg Motor Par
Stores - Thrifty Auta - T

ills "u"huhmhil‘l'urld e Auto -
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Important News For

Before you take Doan's Pills for
your muscular backache, remamber
this: Momentum Tablets are 50%
stronger than Doan's Pills, That
means Momentum gives you 50%
more pain reliever per dose to
relieve backaches.

For pain, inflammation, and stiff-
ness of muscular backache, there's
no stronger medication you can buy
than Momentum Muscular Backache
Formula,

Momentum does more than reduce

POPULAR MECHANICS

BAGKAGHE SUFFERERS!

Momentum® Tablets are 50% stronger than Doan’s.

pain and soothe inflammation. It has
a calmative, tog, to help relax tension
that can cause muscles to tighten.
Doan's has none. As pain is reduced,
stiffness eases, you move more
freely in minutes,

If you are taking Doan's, you are
not getting all the pain reliever you
get in Momentum Tablets, For relief
of backache pain, just 2 Momentum
Tablets give you the strongest medi-
cine possible without a prescription,
Take only as directed.

SERVICING THE 'T9 GM CARS
{Continved from page 160)

passes the trap walve and goes
straight to the regulator.

In the regulator is an air bleed,
which limits the distributor to 6.5
(or 8.7) inchea of vacuum.

As the throttle is cracked open,
port vacuum rises and shuts off the
air bleed, and the distributor oper-
ates with whatever port wvacuum
exists. At most open throttle condi-
tions it is the same as manifold
vacuum; in some cases it is greater.
At closed throttle it is zero.

To check the system, just discon-
nect the hose at the distributor,
connect & vacuum gauge and start
the engine when it's cold, You
should read 6.5 or B.7 inches. Open
the throttle and the vacuum reading
should hold for six seconds at least
if there is a trap valve in the
vacuum circuit.

Tee-in a second gauge at the port,
warm up the engine and momentari-
ly open the throttle all the way. The
vacuum reading should change in-
stantly, and the two gauges should
finally have the same reading.

Fuel systems

Three changes have been made to
GM fuel systems. Not all will be
popular.

The idle mixture limiters have
been discarded, the needle screws
recessed and plugged on wvirtually
all GM carburetors. If an adjust-
ment is necessary, vou must take
out the plug—not a fast job. This is
a change that the industry agreed
to make by 1980, to make carbure-
tors tamper-resistant, but GM is
trying to run ahead.

The gasoline fill neck restrictors,
for unleaded gas nozzles only, will
have a hardened steel washer on the
tank side so you can't enlarge them
easily to accept the leaded gas
nozzle. This feature will be phased
into all GM cars by the end of the
model year.

The third change is the introduc-
tion of the Vara-Jet carburetor, a
two-barrel that resembles a Quadra-
Jet cut front-to-rear. It has one
small barrel and one large one with
an air valve connected to a metering
rod for the main fuel passage. The
throttle linkage is staged so only
the small barrel is open for part
throttle,

At wider throttle settings, the
secondary throttle opens and the
inrushing air pushes open the air
valve, which is located near the top of
the barrel. As the air valve opens, it
pulls the metering rod out, allowing
increased fuel flow and giving the
carburetor better high-speed per-



formance, It is being introduced on
the Pontiac 151 Four.

That Pontiac four-cylinder is a
much-changed engine in many other
respects. First, it has a new cross-
flow cylinder head (intake manifold
on one side, exhaust on the other).
This helps engine breathing, thus
improves performance, with horse-
power going up from 82 to 90.

This may seem insignificant, but
it iz a 10-percent hp increase, and
required a redo of the entire engine.
The only parts interchangeable with
'"T8 are connecting rods.

The new oil pan is combined with
a smaller oil filter to reduce crank-
case capacity from four to three
quarts. The same filter iz going on
most "T9 GM engines and on other
than the Four it will eut oil capacity
by perhaps half a quart.

With the crossflow head, the loca-
tion of the big HEI distributor was
moved from standing up at the
right front to horizontal at the
right rear. The distributor sits very
low and has been turned so the
distributor cap flange (into which
you connect a tachometer) aims
downward. If you get this one and
have trouble connecting your tach,
buy a pair of spade connectors for
the cap (available from most auto
supply storea). The connector plugs
into the cap flange, projects a
couple of inches and can easily be
bent to make tach lead attachment
easier,

Water-heated manifold

The crossflow head eliminates the
butt joint normally used, with a
heat riser wvalve, to preheat the
intake manifold when the engine is
cold, Therefore, a water-heated
manifold is installed in series with
the heater inlet hose.

The water flow through the mani-
fold is not shut off in normal driv-
ing or in low-ambient temperatures,
because it continues through to the
heater. In hot weather, however,
particularly if you're crawling in
heavy traffic or parked and idling,
the thermostat opens completely
and a projection from the wvalve
plugs off the hose passage to the
intake manifold, stopping the cool-
ant flow to prevent overheating of
the air/fuel mixture.

You must always replace the ther-
mostat with one that has the apecial
projection, for an overheated fuel
mixture will stall the engine.

You also must understand that
you cannot turn on the heater
{which is an additional radiator) to
prevent overheating. For when the
engine is close to overheating, the
heater coolant flow is stopped by

(Please turn o paga 164)

The Coleman Company, inc., Camping Trader Division, Somevset, Fa. 15501

BUY IT NOWL

our Coleman dealer! Plus $225 cash...
enough to make our
payments until Spring!”

Get your best deal right now! Your dealer's
pre-season prices will never be lower. And
you'l get cash direct from Coleman for buying =l
early, too. Big cash..probably enough to make H"Jﬁ}
your payments il Spring, depending on when you buy
and how you finance, The earlier you buy, the more cash youll get.

Why wait? Therell never be a better time to buy the top camper on the
market. Cash in on the cash (and pre-season savings) at your participat-
ing Coleman Camping Trailer Dealer now!

More camping fun per gallon!

Only Coleman gives you the best of
both worlds, More comion and conven-
ience features inside, And onthe road, a
low tewing profile and lighter weight thal
saves on gas. Coleman is the most
energy-efficient fully-equipped camping
iraller on the markel loday! See the wide
selection of new 1979 models at your
dealer's showroom today!

Limitad bma oler. Good ofly in LS A inom pamcipating
Coeman Camping Tinilal Doalers

Offer also good on the new Cola-
man Country Squire Folding Pick-
up Camper. Folds to cab height,
sleaps four adults, complate with
2-burner range and built-in water
supply!

(oleman,, FC%%D‘:’W“

Trailers
The Camper’s Camper

NOVEMBER 1978

“No pavments t|| sprmgl

-.We got a great early season price from

The earlier you buy, the more you save.
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We love tobacco.
We don't smoke.

Walt Garrison
“For tobacco pleasure without
smoking, | go for Skoal with the
wintergreen taste. It's the fastest
growing smokeless tobaccoin
the world.”

Shep Messing
“Just a pinch of mild Happy Days
always gives me the great taste
| want. It's also a great way for you
to start going smokeless’

B —wii L s

HAPPY DAYS

BT FLAVDRED SMONLESS

Carlton Fisk

“Copenhagen gives me all the rich
tobacco taste I'm looking for without the
trouble of lighting up”

S LY e

If you've never tried smokeless tobacco before, we'd like to
send you a few free pinches of Happy Days. Write to:

“Smokeless Tobacco.' U.S. Tobacco Company,
Dept. PM118, Greenwich, Conn.

_ .-"""j;l 06830.
Smokeless tobacco.
A pinch is all it takes.

£1978 U5 Tobacea Co
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SERVICING THE '79 GM CARS
(Continued Irom page 163)

the special thermostat. Pontiac
claims the engine cooling system
passes all its tests with a large
safety margin, but of course the
tests were made on new cars with
gqueaky-clean systems.

Give your system regular mainte-
nance to maintain its performance
(a sound idea on any car),

The 'T8 version of the 151 Four is
not completely dead. It will be used
on 'T9 California cars, which will be
equipped with three-way catalyst
and electronic fuel mixture control.

Chevette

The 1.6 Chevette engine also gets
an extensive modification in 'T9.
Horsepower has increased gradually
{total about 15 percent) since '76
introduction, and for '79 there's a
two-barrel carb on a standard ver-
sion and a two-barrel plus new -
camshaft for a high-performance
option,

Chevy ported and polished the
eylinder head for the new two-
barrel intake manifold and a tuned
exhaust manifold. To handle the
additional power Chevy beefed up
the piston heads and their greater
thickness was compensated for by
an increase in the height of the
block.

Therefore, the 1976-78 and 1979
blocks are interchangeable, if you're
also putting in the new pistons, but
the timing belts are not. And you
could bolt the new manifolds and
two-barrel earburetor to the old
engine (after porting and polish-
ing) for some extra power. But
Chevy would tell you that it didn't
do that until it beefed up the
pistons, so any decision to increase
performance is not its responsibil-
ity.

The Chevette 1.6 also has a new
air cleaner with a replaceable ele-
ment that costs a fraction of the
price of the sealed canister used
with the one-barrel in 1976-78, and
you'll be able to inspect it visually.
The sealed canister's 50,000-mile re-
placement interval is carried over to
the element, but many of the sealed
jobs got plugged long before that
mileage, So a chance to see for your-
gelf is welcome. The sealed canister
didn't come with a thermostatic hot
air flap system, but the '79 replace-
ment element housing has it.

You can look for some phase-in
improvements on '79 GM ecars, Lock-
up torque converters for automatic
transmissions will be introduced on
a limited basis, probably on the
Chevy Caprice first, then other top-
line cars, finally on everything, M



AVOLINE

SUPERPREMIUN

.

'ifyou doityourself doit
with Havoline.

Janet Guthrie, Race Car Driver and Do-It-Herselfer

"I don't just drive cars. part failure. That impressed me.
| know a lot about what goes on And that's not all. Havoline has
inside an engine, too. been tested against a leading
That's why | use Havoline Super 10W-40 oll that advertises extra
Premium Motor Oil. gasoline mileage, and Havoline

Havoline 10W-40 gives me theen- couldn't be beat.
gine protection | need. In fact,ina So the next time you change |
test with state trooper carsusing  your oil, change to Havoline.

Havoline for millions of miles, there You can't ask for more froma -
wasn't a single oil-related engine motor oil” |

Get trooper-tested, mileage-tested Havoline 10W-40. |



NOW, For The First Time-
UseThe WOODBITS
The PRO's Use!

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

Why isa WOODBIT Best ?

A professional woodbit has four features designed specifically for wood:
= A CENTER SPUR thal locks your bit on course
and so prevents “walking”,
* TWO CUTTING SPURS that begin and dimension
a perfectly round hole.
* EXTREMELY SHARP FLUTES extend from the
two cutting spurs and continue the cutting action
all the way through the wood . . . shaving the sides
smooth. Most important, the two spurs will not
splinter the wood as the bit cuts through . . . as
spade or metal cutting bits do.
* THE CUTTING FLUTES ARE ENGINEERED for maximum chip
gjection so that your drilling machine won't bind and burn out.
LEICHTUNG'S PROFESSIONAL WOODBITS can be used in portable
drills or drill presses with chucks of 3" or more.
T piace Chrome-Vanadium alloy set includes Y4, % "4, %% %, T and
'L" sizes. Made by German prolessionals for pro's or “wood-be” pros.

7 PIECE WOODBIT SET ..cconmssmmsmssinsssassssssssssssissanssss ONLY $14.95

LEICHTUNG GUARANTEES YOUR SATISFACTION. If you are not
completely pleased with any purchase from Leichtung, return it within
30 days for a full refund. NO questions, no hassle . . . just the word,
“Refund”, does it

Cabinetmaker’s Screwdnvers

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

5 PIECE SCREWDRIVER SET...ONLY $16.95
You G Bitis LEICHTUNG'S 1979 Catalog of Fine Tools

i T 2 f
Toola By Phone: @F "W, ETSRRIVTER 1riveds of hac-to i
Call TOLL-FREE 800-321-6840 woodworking tools from
Ohio Residents Call: 216-461-4677

IQTG Leichlung's 1878 GA-page full
colar catalog. Send for your two
year catalog subscription today.
use the easy coupon below ...
o ! $1.00 (Subscription FREE with
L .H“‘”k ‘!S' your bool ordar.)

e ————— —— &

fine

LEICHTUNG, INC. Bssl

701 Beta Drive #1178 PM # Cleveland, OH 44143

i — — — — — ] — —— — —

N

Yes Ric Leichtung, please send me:

e T Pc. Brad-Point Bit Set(s) @514.95 _
— 3 PC. Screwdriver Set(s) @ $16.95
Shipping, Handling and Insurance __ §1.75
Chio Residents add 5% Tax
TOTAL COST

[[1Enclosed is $1.00

Please send me your 1978 Catalog
of Fine Tools PLUS all catalogs and
new tool brochures FOR THE
MEXT TWO YEARS!

["] Enclosed is my order for Wood-
warking Tools, As my BONUS,
Please send your 68 page 1979
Catalog of Fine Tools, ete. for the

Methed ol Paymeni
[Check [ JviSA [MASTERCHARGE

el BB

fi_'—-ﬂ-'-l'l'-—-_-l_'

Cardn _____________ GoodIhru naxl two years FREE!

Mame Address i .

City S | || AT - S 1
LEICHTUNG 701 Beta Drive #1178PM 1
“THE Workbench People” C onone i6aesserr . )

e e e e e e e e e e e e i —
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HINTS
FROM READERS

Tubing cutter for wood dowels

Use an ordinary tubing cutter to
cut wooden dowel ends. It beats a
bench or jigsaw for speed and ac-
curacy.—Howard E. Moody

Invisible shingle repair

LOOSE ASPHALT |
SH”"H_ELE GHJ’IP\!U LES

r BROKEN -
g SHINGLE
¥ BOOF 5
CEMENT

To fix a small damaged section of
roof shingle so the repair is in-
visible, apply roof cement to the
area, then sprinkle loose shingle
granules (collected from the gut-
ter) on top, press in—Neil O.
Juntilla

Cleaning a lathe tool

Soft metals, such as aluminum,
can leave deposits on top of lathe
tool bits. Remove accumulations
with a small flat or triangular file,
It won't cut into high-speed steel
or other hard tool bits.—Walter
E. Burton




Al NEW from NRI!

Learn professional appliance repairing at
home for extra income or new career.

Learn to service microwave
ovens, food processors, washers and
dryers, refrigerators and freezers,
blenders, vacuum cleaners, ranges,
power tools, solid-state controls, air
conditioning units and more.

It's the newest, most up-to-date
home study course available. You
learn to service and repair modern
appliances the professional way.
Learn to diagnose problems, use
instruments and tools, get appli-
ances working in a hurry. And NRI's
all-new Professional Appliance Ser-
vicing Course gives you the training
you need, right in your own home
in your spare time.

Includes the Tools You Need
Your training includes quality
tools and instruments, the ones
you'll use to do actual servicing
work. Depending on your course,
they include a clamp-on ammeter with AC
voltmeter. . . two sets of hand tools for both
small and major appliances. .. even an
industrial maintenance and appliance
multimeter with special LED continuity
probe, AC leakage probe, and thermistor

Choice of Three Courses
You can choose from three courses

... the Specialist Course, which concen-
trates on portable appliances and house
wiring...the Professional Course, which
includes major “white line” appliances
such as washers, dryers, and ranges. .. or
the Master Course, which has it all, in-
cluding refrigerators and freezers, air
conditioning units, microwave ovens,
even heat pumps.

Free Catalog...

No Salesman Will Call

Mail the postage-paid card for free
catalog describing the courses, tools, and
lessons in detail. See how you can earn
extra income, get a new job, even start
your own business. There's a growing
shortage of qualified appliance service
technicians, and NRI can help you take
wtage of the opportunity. Mail card

¥

Or look into these other growth fields

Small Engine Repair
The man who can service power maowers,
garden tractors, chain saws, tillers, outboards,
motorcycles and other small engines has plenty of
opportunity open to him. NRI training includes
tools, even a 3 1/2 HP engine you build as you leam
Basic or advanced courses. Check postcard for free

catalog.
Auto Repair
and Servicing

A pood mechanic cun work just about any
place he wants to. NRI "hands-on" training covers
whit you need to know for a fast start in this high-
demand field. Includes professional tools and in-
struments for learning and earning. Approved by
Richard Petty, NRI Autometive Consultant. Check
card for free catalog,

Alr Conditioning, Refri n,
Heating with Solar Technology

Learn residential and commercial servicing
with practical training that includes lessons on solar
heating and heat pumps, Complete with professional
tools. Master Course includes optional training at
York Institute resident school at no extra charge, Two
courses (o choose from. Check card for free catalog,

If card has been removed, write to:

NRI Schools
MeGraw-Hill Continuing
’ Education Center
c_l /| 3939 Wisconsin Ave.
,J‘ . Washington, D.C. 20016
 Hij



"’getlt
etter... 3

Ifyour present antenna is over

7 years old, it is-probably worn

out, damaged, or corroded.

_- You'renot gaﬂmg the pu:ture
you should. "Ghosts”, "snow’’

and weak color are some of

the TV problems you can solve
with a Winegard antenna.

%, © AWinegard gives you better,
b+ stronger TV pictures on all
i avallﬂhle channels, even those
¢~ tough to get UHF stations.

2 ‘mnegnrd'a patenled design
e captures more signal. Rug-
ged construction and ex-

. Clusive silver anodizing
| assures long life and
weather resistance.

“i»  Your TV service man or
ﬂ ), Winegard dealer has the
‘antenna best for your area,
W orcan get it for you. Ask
. -+, himabout Winegard's top
0 A guality and our TV recep-

\ tion products for out-

N doors, indoors, attics

N and RV use.
—

For better TV... get it now with. ..

WINEGARD
The Winegard Company
3000 Kirkwood St. = Burlington, lowa, 52601

170 POPULAR MECHAMNICS

CLONING THE CLASSICS!
{Continued from page 103)

interlock system that's been called a
giant snap-together model. The oth-
er Auburn replicars do the same.
Interlocking fiberglass panels fit one
into the other and are then bolted or
otherwise fastened.

Another maker of Auburn speed-
sters, Elegant Motors in Indianap-
olis, occupies a former Stutz dealer-
ship. Elegant builds the two-seater
version of the Auburn and a four-
passenger phaeton (dubbed 856 and
898, respectively).

Two Hoosiers, Del Amy and Dick
Passwater, founded Elegant, and
their replicar bodies fit a number of
different Ford and GM chassis, with
running gear to match. The assem-
bled Elegant 856 lists for $26,995,
the 898 for $36,995, both minus chas-
sis and drivetrain, which the custom-
er has to purchase separately. Kits
run $7500-$8995 and again use the
interlock assembly system.

A newcomer on the replicar scene
is Richard |. Braund, president of
Elite-Heritage Motor Corp. in Elroy,
Wis. He has poyred much money
and effort into a copy of the mighty
1833 Duesenberg S5J boattall which
he calls the Duesenberg Il,

It's a full-scale design, built on
a monstrous 153.5-inch-wheelbase
custom chassis. The frame uses
3/16-inch steel, with extra-thick fi-
berglass for the body. Power comes
from a 460-cu.-in. Lincoln V8, and
the car uses the Ford pickup Twin-I-
Beam front suspension. Says
Braund: "We feel it is the finest car
built in America, and we have no
dreams of a high production rate
that would necessitate a reduction
in our quality standards.”

Almost every extra comes stan-
dard with the $55,000 Duesenberg Il:
airconditioning, power steering,
brakes, windows and a six-way pow-
er seat.

This isn't the first nor only Duesie
replicar. Another—a short-wheel-
base roadster—was produced for a
time in California.

Several Model A Ford replicars
are currently available. There's one
with a metal body that's made in
MNew England (see page 82, Nov. 76.).
Another, produced by Replicars Inc.,
in West Palm Beach, Fla., comes in a
choice of three body styles: road-
ster, phaeton, or roadster-pickup. All
list for $14,900 and include 302 Ford
V8, air, power brakes and steering,
tilt wheel, AM/FM tape, and oogah
horn.

There's a company in Buffalo,
M.Y., called Antique & Classic Auto-
motive Inc., that's been building
fiberglass kit cars of amazing au-

thenticity—a 1830 Blower Bentley,
1931 Alfa, Bugatti Type 35, and more
recently a 1937 Jag SS 100. ACA can
also supply finished cars and will
send prices on request.

Panther Westwinds Ltd., a British
replicator, builds five different repli-
cars, including copies of the Jaguar
55 100 and the Bugatti Royale.

Classic Motor Carriages Inc. of
Hallandale, Fla., has several replica
antique automobiles in its stable.
The Gazelle is a 1929 Mercedes, the
Bugatti is a 1927 Type 35B and, most
unusual, are a group of circa 1800
horseless carriages.

Cloned modern classics

In the second category of faithful-
ly reproduced replicas—more mod-
ern sportsters—we have the simu-
lated Shelby Cobras, the Porsche
speedster, the two-seater Thunder-
birds, and the MiGi. The Avanti Il
might also fit into this group. At least
two companies currently make re- .
productions of the fabled Shelby
Cobra which fetch about the same
prices as the real thing.

Arntz Industries, San Francisco,
builds one; so does Silver Classic
Coacheraft, Lincoln, Calif.

Molds were taken directly from an
actual Cobra 427, and unless you rap
the fiberglass with your Kknuckles,
you can't tell these clones from the
real thing.

You can order the Stallion 429 or
351 Cobra with big-inch Ford power,
or a choice of other engines. Fin-
ished cars go for $29,200 to $34,500.

The Automobili Intermeccanica
Porsche speedster authentically re-
produces the 1958 original in amaz-
ing detail. It uses VW 1600 power (90
bhp) and a shortened Beetle chas-
sis. The body is so strong you can sit
on the door while opening and clos-
ing it. And it's one of the less expen-
sive replicars: about $6500 com-
plete. Intermeccanica owner Frank
Reisner sells the body only for $4500
and subcontracts it out if you want a
whole car. Reisner, by the way, used
to produce the Apollo GT with the
little Buick Special aluminum V8 in
it.

The Daytona MiGi does a convine-
ing job of simulating the classic
1950-53 MG-TD roadster. It uses an
unshortened VW Beetle floorpan and
running gear. You can order a kit for
$1785 or the fully assembled and
wired body (minus VW parts) for
$4995, That includes top, side cur-
tains, wire wheel covers, gauges,
everything. For another $400, Day-
tona MiGi will put the body on a
chassis you supply.

As for the 1955-57 Thunderbird
reproductions, there are actually

(Plaase lurn lo page 172)




Amazing Electric Paint Pistol

Gives Smooth, Even, Professional Results

of $120 Paint Sprayer for Only $29.95!

Stroke adjustment
knob—to adjust for
various liguids
being sprayed.

Heavy-duty, spark-
free, reciprocating

motor. Direct
action, no power
loss,

Fast action trigger
for instant control

Heavy-duty cord

MNow you can enjoy the pro-
fessional ook of spray paint-
ing at a reasonable price.
Yes, you can own the amaz-
ing new fine-spray electric
Paint Pistol from the airiess
wonder that gives the profes-

Grdlnlnr Spray Gun

sional results of expensive | Mist and feather

sprayers, for only $29.95. mﬂm"m
Whatever kind of thinnable -

paint you use, whether it's oll

paint, stain, lacquer, varnish

or even thinnable latex, you

can get beautiful paint jobs | siress Action

Precige paltern.
For minimum of
feathering and
milsting

' r&af after year after year for
&% than you might pay a

professional painter 1o do

just a handful of painl jobs,

No Bumps. No Streaks. No Brushmarks.
You have to see the professional look the Paint
Pistol gives your paintables to balieve it. It gives
everything the cream-smooth look. the showroom
gleam you'd expact only from a pro.
There are no bumps. Mo streaks. No brush-
marks. No uneven, thick and thin areas. The fine

PAINTS A SWATH

Remaovable nozzle
with genuine
sapphire arifice

300% AS WIDE AS
A 6" BRUSH

housing.

Sturdy, rustproof
thermaoset plastic

il

clean,

Unbreakable wide-
mouth 24-02. jar—
easy to fill and

spray of the Paint Pistol gives every square inch a
just-like-new look you'll be truly proud of.

With the Paint Pistol even beginners paint like
grans Intact, it's 50 easy and enjoyable to paint the

int Pistol way, you may find the Huck Finns in
f{gur family begging to do your painting chores!

u just pull the trigger and out comes a new chair,
a new table, a new toy wagon—in minutes! No
covering up everything in the room. No hours of
baring brushwork or back-tining roller work. No
restroking the same area over and over, wasﬂ:g

aint, work, and time. Its push-button easy a
ast, Tha Paint Pistol's fine spray penetrales rough
surfaces. Gels into crevices brushes and roliers
don't, such as in wicker, Makes your furniture’s
“complexion” flawlass.
Compact, Portable, Weighs Only 2 Lbs.

And even though the Paint Pistol costs you
nearly a hundred dollars less than a fancy com-
pressed air spray. || has several advaniages over
the latter.

Indoors or out, it effectively cuts drift and over-
spray. You need far less preparation. You dont
have lo lug a heavy compressar around—its built-
in, mighty midget electric pump supplies all the

AIHLESS ELECTRONIC WIZARD

1 I Card Mo, ___

It's a pest pistol, toa! Shoots
house and garden pests dead
Protects those beautiful
Tiwrers, Protects vegetables

.. Saves food money,
Destroyes mosguitoes, les,
ants, reaches, etc. . oo,

Protects clothing from moths.
and mildew, desrdorizes

chathing and closats, Clothes
cost a lot these days. Protect
them this easy way. You save
& Jot aver Spray-can meihods,

©The John Slurges House, 1978

Disinfects moms and
furnitune. Quite aside fram
the sulfering, why risk letting
infectious disease spread
thraugh yaur Tamily with
medical costs what they are?
Let the Paint Prstol be your
guardian

The Paint Pistol sprays "em
afl, 11 makes ibsell 5o uselul,
SAWES 50 Much work and
money, you'll bless the day
you sent the coupon below, It
can s ly pay for iteel many
times aver

Er.l.'uys an 187-wide swiklh, almosl as
fast as you can mowe the Paint Pistol—
lats you cover 100 sq, A. in minules—
senly, without brush strokes!

prassure you need. The whole sprayer weighs
only 2 Ibs., 50 it's child's play to carry it right to the
job: And its compact size (its only & xB” x 5”) and
the convenient hook makes sloring it a cinch,
The Paint Pistol eliminates the hazards of com-
pressed air sprays and of at least one other airless
sprayer that's over twice its price. Its low pressure
presents no safety problem. And the motor is
spark-free, surely an important consideration.
To Clean, Just Dunk The Pump And Shoot.
With the Paint Pistol, too, you can save an ap-
preciable amount of money on paint compared to
a brush, and there's si no comparison with
spray can paints-—the savings are tremendous.
One of the many reasons for this product’s trou-
ble-free operaticn is the genuine sapphire orifice
in the nozzle. Just as jewels in a watch prevent
wear, this sapphire protects the nozzle from the
abrasive action of tha paint, providing long wear
and helping the Paint Pistol retain its even spray
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WOODWORKERS

hg e Cofte il kit Wead finishes, cane,

parts. Marquetry kits. Specialty wood-
tools, Over 2,000 hard-to-find practical
products. Woodworking books a

plans.
TEAR OUT AD. MAIL TODAY.

CONSTANTINE Est. 1812

2051 Eastchester Road, Broax, N.Y. 10461

O Enclosed $1 for Wosdworkers Catalog
with Iﬂ 54l of beautiful veneers. All identi-
when buying woods.

ar refunded on first order.

Enclosed S0c for catalog withoui samples,
ALSO enclosed 31.95. Send practical in-
struction manual—“Creative Yeneer Craft.”
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Gut Fuel Bills

“HEARTH-AID 1" ® The ultimate in

fireplace efficiency.

=|NCREASE HEAT QUTPUT BY 500+%

*FULLY ASSEMBLED QUALITY CONSTRUCTED
GLASS DOORS

#ELECTRIC POWERED VARIABLE SPEED FAN

= STAINLESS STEEL HEAT EXCHANGER
* AVAILABLE WITHOUT GLASS DOORS

The heat of a fire i5 sensed by a thermostat which
activates a fan. The fan pulls cool air from the room
through the tube where it is heated to over 400
degrees and forced back into the room at the rate of
200 cubic feet per minute, easily heating any size
living area.

qﬁEREALITE For more information
CﬂfRP eheek your local Fireplace Desler
THERMALITE EUHFMHH{:

PO Box 858, Depl: pm 7 Breniwoad, Tn 37027
Phone: (615) 3054353
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{Continved from page 170)

three different ones being built. One
is a kit, the Vee-Bird, that fits the
traditional VW chassis. Another is an
all-metal job that's soon to be com-
pleted in England, and the third is
currently produced in Florida.

This latter, called the Daytona
Bird (no relation to Daytona MiGi), is
built by Old Car Reproductions of
New Smyrna Beach. It has a special
steel-tube frame with a fiberglass
body. Power comes from a 302 Ford
V8 (the first car was also turbo-
charged).

Among the Daytona Bird's
nuances are rack-and-pinion power
steering, front disc brakes, automat-
ic, AM/FMJ/CB, Lincoln Versailles
instrument panel, optional rumble
seat, porthole removable hardtop
and continental kit. The Daytona Bird
lists for $19,900. It looks very much
like the original, and we hear there's
a waiting list.

The ‘exoticars’

In the final group of specialty
vehicles—those not copying any
specific ancestor—are the Excali-
bur, Clenet, Sceptre, Mercia, Stutz
Blackhawk, Blakely and Renais-
sance. Inspecting these one at a
time:

The Excalibur, designed and
brought into being by auto designer
Brooks Stevens in 1964, remains
perhaps the best known and most
respected of modern exoticars. The
Excalibur Automobile Corp. in Mil-
waukee Iis run by Stevens' sons,
David and William.

Excaliburs are built at the rate of
about one per working day, with
1400 currently on the road. The 1978
Series Il uses a custom Iladder
frame with four-wheel independent
suspension. The engine, a 454-cu.-in.
GM V8, delivers 215 bhp net and
drives through Turbo Hydra-Matic.
Airconditioning, tilt wheel, four-
wheel power disc brakes, leather
upholstery, twin side mounts and a
full 24724 warranty are among the
standard items. The Series lll comes
in two bedy types, phaeton and
roadster, both $25,600.

The Clenet roadster gets its in-
nards from Lincoln-Mercury, includ-
ing the frame. The body is of steel,
with fiberglass fenders. Only 250 are
slated to be made, with a mere 50
left to go. Price? $49500. Each car
takes about three months to build.

The Sceptre 6.65 is another exoti-
car constructed on Lincoln-Mercury
basics. To improve handling, the
351-cu.-in. VB is moved back 24
inches in the frame and lowered four
inches. Steel reinforcements are in-

stalled full length along the frame to
support the open body, which is
mostly fiberglass, but has steel
doors.

The Sceptre’'s convertible top,
doors and windshield are all stan-
dard British Leyland parts. The inte-
rior comes with Connolly leather and
Wilton wool carpeting. Adlustab!a
pedals and steering wheel, air,
cruise control and other extras are
included in the base price of
$39,500.

The Mercia roadster takes a differ-
ent tack. Made in England, it uses
thoroughly reconditioned Bentley
engines and frames and places new
aluminum bodywork on them. Most
carry the 260-cu.-in. F-head Bentlay
Six. Jim Rickman Motors in Pasa-
dena is a primary distributor, and the
Mercia sells for $37,000 and up.

The Stutz Blackhawk VI, long a
favorite of movie stars and sheiks,
uses a Pontiac Grand Prix —::hassm
and GM’'s 403-cu.-in. V8. Its all steel
body comes from Turin, Italy, where
the Stutz is handbuilt in the classic
tradition. All interior moldings,
switches, instrument lights and
screws are finished in 24-carat gold.
New Zealand lamb’s wool covers the
floors, and no power convenience
accessory is overlooked. You can
order one for a mere $64,500.

The Blakely Bearcat, based on
Ford Pinto/Mustang |l components,
uses a box-girder steel frame and
2.3-liter ohc Four. You can get the
Mustang Il V6 plus four-speed gear-
box and many options.

And finally, for $50,000, the Cana-
dian-built Renaissance by Le Vi-
comte Classic Coachbuilders Inc..
rounds out this potpourri (and we're
leaving out many, we realize). Only
50 Renaissances will be built. Le
Vicomte uzes 6.5-inch steel channel
sections and tubular crossmembers
for the modified Ford van chassis. A
400-c.i.d. Ford VB powers the steel-
bodied, fiberglass-fendered, 5128-
pound car.

Inside, you get electric windows,
power everything, flow-through ven-
tilation, airconditioning, AM/FM
stereo with eight-track and four
speakers, plus an engine-turned in-
strument board.

Shop before you buy

Buyers of replicars and exoticars
are advised to do some shopping
before they let their emotions run
away with their bank accounts. Not
that these cars aren't good invest-
ments—they are. Most hold their
value well. But quality of manufac-
ture varies not only from maker to
maker, but from car to car.

Some manufacturers use older

(Please turn to page 174)
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CENTRAL HEATY

(or Oil or €oal or Gas) %

Our Mulifuel heating svsiem aut
matically switches from one fuel v
to the other. It heats vour house |J is d,
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The nextbest thing

tobuyinganewcar:
AnAVISYbungllsedCal:

The pick of the Avis o
rental fleet. For sale. ;

Cared for in our
tough Avis maintenance
program so they not
only look young,
they run youn%_‘tm.

Most carry the
Avis Limited Power
Train Warranty, honored
from coast to coast, and good [or
12,000 miles or one year, whichever comes first. We have a
wide selection of 78's and 77's. (Plus, at a few locations, 2- and
3-year-old cars that have been on
Avis leases.) With the options you
want, like air conditioning, power
brakes and steering, automatic
transmission, radio and more.

Young Used Cars. Surprisingly affordable prices.

For nearest location,
p— .llf(:rsf‘le call toll free 800-3311212.

AVIS

CLONING THE CLASSICS!
{Cantinued fram page 172)

chassis and register their new crea-
tions under the old titles, to get
around emissions and safety regs.
But it might end up costing the buyer.
Be sure the car is, or can be, smog
and safety certified in your state.

Insurance and taxes, too, can be
steep and should be considered.

There's usually no problem getting
these cars worked on, or in obtain-
ing mechanical parts. To replace a
bashed fender, though, Is costly.

Most dealers supply completed
cars on special order only. This
means putting down a deposit, usu-
ally of 10 to 20 percent of the total
price. Since waits for finished cars
might take six months to a year, it's
best to put such deposits into jointly
held savings accounts where the
buyer reaps the interest.

Finally, all prices listed are f.0.b.
factory and were current in July,
1978. If you have questions about
individual cars, please write the
manufacturer, M

How to get in touch
with manufacturers

Anlique & Classic Aultomotive, 100 Sonwil Indus-
trial Park, Buffalo, N.¥Y. 14225 (Bugatli Type 35,
1930 Blower Benlley, 1831 Alfa, 1934 Frazer
Mash, 1837 Jaguar S55-100).

Armitz Indusiries, 1745 Filbert S1., San Francisco
Calif. 84123 (427 Cobra Replice).

Automoblll Intermeccanica, 2421 Souih Susan 5i.,
Santa Ana, Calif, 82704 (1958 Porsche speed-
shar).

Blakely Auto Works, 124-B Fulton 5i., Princeton,
Wia. 54968 (Blakely Bearcat and Bantam),

California Custom Coach Ing.; 1285 East Colorado
Blvd., Pasadena, Calif. 31108 (Auburn 876 spead-
star).

Classic Molor Carrisges Inc., 200 South Federal
Hwy.. Hallandale, Fla. 33008 (Gazelle, Bugait,
Gadabouls).

Clenel Coachworks Inc., 435 South Falrview Ave.,
Santa Barbara, Calil. 83017 (Clanat roadster),

Daylena Aulomotlve Fiberglass, 852 Carswall Ave.,
Holly Hill, Fla. 32017 (Daytona MiGI roadster).

Elegant Molers Ine., 832 North Meridian 5t., Indi-
anapolis, Ind. 46204 (Auburn 858 spesdster,
Auburn B38 phaston).

Elite=Heritage Motors Corp., 1 Heritlage Lans,
Elroy, Wis. 53820 (Duesenbarg 1l speadsier).

Excalibur Aulomobile Corp., 1725 South 108th St.,
Milwaukea, Wis. 53214 (Excalibur Saries 11| phas-
fon and roadstaer).

Le Vicomts Classlc Coschbullders Ine., Box 430,
51, Sauveur des Monts, Ous. JOR 1RO (Ranais-
sanca}.

Marcls Aulomobiles, Jim Rickman Motors, 2124
East Colorado Blvd., Pasadena, Calif. 91107
({Mercia roadstar).

Old Car Reproductions Ine., 1121 MNorth Dixie
Freeway, Mew Smyrna Beach, Fla. 32088 [Day-
tona Bird),

Panther Westwinds Lid., Buckingham Mator Im-
poris Litd.,, 1000 Ave. of the Stars, Los Angeles,
Calif. GO0OBET (Panther J2, Cabriclet De Ville
Baloon—Jaguar 55-100 and Bugatil Royala rep-
licars),

Replicars Inec., 3175 Belveders Rd., Wesl Palm
Beach., Fla. 33406 (Model A Ford roadster,
phaelon and roadstar-pickup).

Sceptra Molor Car Co. Inc., 100 Dean Amcid PI.,
Goleta, Calif, 83017 (Sceptre 665 roadster).

Silver Classic Coachcrafl, 643 H 5t., Lincaln,
Calif. 85648 (Stallion 428 and 351—Shelby Cobra
replicars).

Stulz Motor Car Corp. of America, Rockeleller
Center, Time-Life Building, MNew York, MN.Y.
10020 (Stuiz Blackhawk V1),

Veebirds Inc., 4941 MNorth Park Dr., Colorado
Springs, Colo. 80907 (1857 Thunderbird),
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"GRIT-EDGE"BLADES CAN CUTIT
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; dacquires coolant and yariable-spassd maching 1
) When orcinary biades . anteant " Remington. «ww
S cant o . Remington. am casaras I e -

Raminglon mnd “Gel-Edge” ane iademarns regssensd in the US Pasend and Tracemak Ofica
LS Patar and Trademark Offios
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WELDERS
are among the

HIGHEST PAID
CRAFTSMEN IN

'THE WORLD.

HUGE SALARIES ARE BEING PAID
RIGHT NOW here in the U.S , in Alaska,
the Middle East and Socuth America for
axpernenced pipe welders. Jobs are open
on construction projects, pipelines and
oil rigs. With a diploma from Tulsa Waeld-
ing School, and a lew months experianca,
you can be on your way to travel, adven-
ture, and good money nearly anyplace in
the world,

COMPLETE COURSE — ONLY 16
WEEKS. Tulsa Welding School is one of
the most experienced and best known
schools in the field. We have been training
and helping place pipe welders for over a
quarter of a century and today our
graduates are working all aver the world

Class periods ara only six hours aday and
you can choose a morning, afternoon or
avening schedule,

HOW MUCH DO OUR GRADUATES

EARN? Mail us the coupon and we will
send you a list of the exact salaries al
which our recent graduates have gone o
work. You will also get our high-quality
catalog showing the training you can re-
ceive and complete course infarmation.

BETTER YET, CALL US right now. We
will answer all your questions and read
you our current list of available jobs.

Phone (918) 587-6789. Call collect

TULSA WELDING SCHOOL

3038 Southwest Boulevard
Tulsa, Okiahoma 74107

| Mail today for complete |
| information. |
Ganilamen
I RAush ma a complate information packel loday! l
| tame |
llddrwl_ e e = l
Iclhr — State Zip __l
e —— |

Approved for training under Gi ol and for B LA, training
L_————_—-_—J
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BUILD A TABLE SOCCER GAME

The rods must slide freely; if the
holes are in alignment, they will
However, if you should encounter
any interference you can true-up the
alignment by sanding or filing the
1-in.-dia. hole slightly to allow the
bearing to be shifted. The outside
of the washer can also be sanded to

‘ID Bandsaw makes quick work of cut-
ling out leg sections, but a sabre
saw can also be used o get the job done.

A g
12 Parallel clamps are used to hold the

leg members together while drilling
the holes for the wood screws.

1 4 To make beveled fir corner wedges,
tilt the bandsaw lable and clamp
a guide strip lo insure accuracy,

16 After bonding laminate to plywood,

sand front to near feather edge.
Scrap wood backer prevents flexing.

{Continued lrom paga 127)

allow it to be shifted. Mark the
holes for the screws only after all
of the adjustments have been care-
fully made.

Saw legs according to plans and
clamp the parts together to drill the
screw pilot holes. Disassemble; rout

(Please lurn to page 178)

11 Spokeshave Is right tool to use for
smoothing saw-cut ripples. Pull tool
in direction of the grain as shown.

g———.

13 Use slip sheets to position plastic
laminate accurately. When aligned,
pull out one sheet, then the other.

)

s

=

By e

15 Simple jig for use with table saw
permits cutling wide, sharp bevel on
plywood lace for the corner pleces.

i

17 Test corner incline assemblies to
be sure thal they make positive con-
tact along entire front edge.
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NEGLECTED, PROTECTED.

Greaseless AMS/OIL MP (Metal Protector) protects metals of all kinds
from rust and corrosion. Tools, outdoor sporting gear, marine fittings,
electrical systems or heavy machinery. Just spray them
and forget them! MP actually pushes water off
metal surfaces and leaves a tough protective film.
Lubricates moving parts, too. Penetrates, frees and
cleans rusted and corroded parts. Forms no gum
or sludge. Uses no silicones or harmful chemicals i
so it's safe to natural and man-made materials. * Panetrates o Displaces Mow

From the makers of high performance DANGER! £iammstin Cones
AMS/OIL synthetic lubricants. Write | T Harmiul oe tata f swaowes
for the name of your nearest AMS/OIL e ".'“" Dack ol
dealer: AMS/OIL., Dﬂpt M. ." WEMHT 834 Ozs AVD 168
2206 Winter Street, Superior, WI 54880 : —=

We Depend on Tri-Flon...

LR And 'vﬁ.ﬁ*' ‘* "{

Here's :“" - ot |

-
Why: s

These are microscopic Teflon “ball
bearings” magnified 20,000 times.
There are millions of them in every
ounce of TRI-FLON — that's a
major technological breakthrough
in lubrication. They penetrate vir-
tually any mechanism and coat
surfaces with a tough, durable
shield against friction, wear, mois-

ture, rust, corrosion, salt spray and
sludge — all the things that can

damage a machine. You see, there
are millions of reasons why you,
too, can depend on TRI-FLON to
keep the tools and mechanisms
you depend on working smoother,
: , easier,quieter,cleaner and
These are people who depend on machines and toaels.in their longer.

work. They also depend on TRI-FLON, the synthésized -
lubricant with Teflon*, to keep the things they depend on I Fm“
working at peak efficiency — marine equipment , motorcycle m &

chains, auto parts, farm implements, household appliances, The future of lubrication.

firearms, lawn & garden equipment, chainsaws and hundreds 1978 The TRI-FLON" Company. 3180 Pullman St
f oth i *Registered  rademark  of EI Costa Mesa. CA 92626 Write for mare infomation
of other items. Dupant de Memours 8. Co. (inc.) and name of dealer near ess you
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BUILD ATABLE SOCCER GAME
(Cantinuad from page 176)

the corners round; then sand before
gluing, Use glue and lagscrews to
attach the legs to the top. At this
time, screw in the ball return units
by securing the corner braces to the
underside of the table,

Applying plastic laminate

The tabletop receives a sheet of
green, satin finish plastic laminate
for the play field. Cut this 1§ in.
undersize overall to assure an easy

Cul PVC tape mask with compass
thal has knile poinl. For perfect cir-

18

cles, make concenfric cuts 4 in. apart.

B3t ;
20 Pre-coal lines with B.L.N. primer

and use latex enamel top coatl.
Skipping primer impairs paint adhesion.

fit. Apply contact cement on both
gurfaces and allow to dry until no
longer tacky. Then lay down two
sheets of kraft paper to cover the
entire cemented area. Position the
laminate carefully, then pull out one
of the sheets of paper to allow
initial contact to be made. Then pull
out the second sheet and tap over
the entire surface with a mallet and
block of soft wood to achieve good
contact throughout.

Making corner and side inclines
White plastic laminate iz used to

Peel away tape where patlern Is to
be painted. The PVC tape peels off

19

easily and leaves no sticky residue.

21 Peel off masking tape after paint
has dried and apply iwo coats of
semigloss wipe-on varnish with clean rag.

The accessory parts for the lable soccer
game include: steel rods (about 32 lineal
feet) or aluminum lubing; rod hand grips
(8 pes.); rubber rod tips (8 pes.); plastic
rod bearings (16 pcs.); plastic rod wash-
ers (16 pcs.); chrome faceplates (16
pcs.); goalle stop rings (4 pes.); player

bolts and nuts (26 pes.); ball entry dishes
(2 pes.); soccer balls (4 pes.), and the
players (22 pcs.). All ol these accesso-
ries may be oblained from Capro Craft,
Box 18, Greenlawn, N. ¥. 11740. Write
to this company for a completely item-
ized price list.
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face the inclined corner segments
and side strips which prevent the
ball from getting hung up out of
reach. The corner wedges and bev-
eled side support strips for the
laminate can be cut from a piece of
kiln-dried, 2x4 fir,

To reinforce the fir corner sec-
tions, they're laminated to pieces of
14-in. plywood. Cut the triangular
plywood sections so they're about 1
in, shorter than the laminate at the
lead edge. Nail the plywood, before
attaching the laminate, to a simple
jig to permit making the sharp-
angled eut safely (see photo 15).
The tack-nails must of course be out
of the line of cut. Set the blade to
make a 6° bevel cut.

Bond the laminate to the plywood.
Then carefully sand the lead edge of
the laminate to reduce the 1/16-in,
thickness to about 1/64 in. Make up
the inclined side strips the same
way. Put all the pieces in place and
mark the area on the green which is
to receive cement, but don't attach
the pieces yet. It'll be easier to do
the painting first.

Taping, painting and staining

The inside walls are painted semi-
gloss white as are the playing field
markings. Ordinary masking tape
can be used to do the precision
painting, but you'll get the best
results with PVC plastic packing
tape (8M makes a good one). It's
extremely thin, sticks very well, and
vet is easy to remove and leaves no
gummy residue,

Apply the tape along the inside
corner of the routed edge; the sharp
corner makes it easy to align. Coat
the inner sides with white paint.
When this is dry reverse the proce-
dure: mask the painted parts and
apply the stain and top-coat finish
to the rest of the table. Beverlee's
(UGL) cherry stain was used, fol-
lowed by two coats of Zar Wipe-On
semigloss wvarnish,

The playing field markings are
done to perfection using the 2-in.-
wide tape. Lay down tape in areas
to be striped with 4-in. overlaps at
seams, Use a sharp razor blade and
straightedge to eut the outlines. Use
an artist’s knife fitted into a com-
pass to cut the eurved portions of the
tape mask.

The scoring counter is made with
wood beads which are widely sold at
hobby and department stores.
Spray-paint one of the sets red and
the other one blue before you install
them.

Attach the rod bearings, washers
and faceplate. Insert the rods and
players and ball entry dishes. The
soccer game is now complete and
ready for playing. ™



HEATHKIT

CHRISTMAS

CATALOG

Over 40 new and unique electronic prod-
ucts in this coleriul new cataleg plus
nearly 400 others — all in easy-to-build,
money-saving kit form. Read about all
the exciting gifts you can give, OR GET!

S A g

NEW! vF-2031 Hand-Held Two-Meter Trans-
celver, B8-channel simplex with + or —600
kHz offsets giving you a total of 24 transmit
and B receiva channels with only B crystals.

NEW! 10-4001 Weather Computar, The first
computerized Instrument to combine all
these important weather instrument funec=
tions. Displays time, wind direction and
magniiude, Indoor/outdoor temperature,
baromatric prassure, even wind chill factor.
Computer memory provides useful storage
and recall of data,

NEW! Rack-Moumt Sterse Components. A
powarful and sophisticated stereo amplifier
and an LED output indicator are two new
products designed for stylish rack-mounting!
Both offer the power, features and value
Heathkit hi-fi-equipment is famous forl More
to comel

MNEW! Digital Readoul Car Clock with Trip
Timaer, Versatile clock/timer shows time In
hours and minutes, 24-hour timer that reads
to nearest second. Bright, easy-to-read dis-
play; low-power circuit that dossn't drain
batlery.

NEW! peluxe Dusl-Trace Oscliloscope.
Low-priced scope features axtra-bright
traces, selactable triggering, T-position varl=
able time base, DC o 5 MHz bandwidth,

NEW! RECHARGEABLE Porlable Light.
Flusrescant light serves as a handy and
rugged portable light for outdoor uses. Re-
chargeable battery power supply for years of
dependable, money-saving use!
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This NEW Heathkit Catalog is yours FHEE !

OVER 40 NEW PRODUCTS —
SEND FOR YOUR COPY NOW!
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OR, you can redeem this coupon at your nearest
Heathkit Electronic Center where Heathkit products
are displayed, sold and serviced. Check the white
pages of your phone book for the store nearest you.

If coupon is missing, write

Heath Company, Dept. 017-470

Benton Harbor, Michigan 49022
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Heath Company, Dept. 017-470
Benton Harbor, Michigan 49022

Pleass send ma my FREE Heathkll Catalog.
| am not on your malling llst.

MAIL COUPON
TODAY!
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FREE BLUEPRINTS and TRIAL LESSON
—for your greater success in Building

Beginners, craftsmen, even !'urmnm and
superintendents, have sent for these free
blueprints and trial lesson in Plan Readin
as a means of trying out Chicago Tech's
home-study Builders training. Learn how
u can master Plan Reading— Estimat-
v?a—-and the practical details of all types
of construction in your spn.re time at
home. Mail coupon below or phone
TOLL FREE—see how you, too can pre-
pare for a better job—higher income, or
start your own contracting business.
» PHONE TOLL FREE (24 HRS.)
1-800-528-8050 Exi. g0

CHICABD TECH/School for Builders
2000 5, Michigan Avenue, Chicago, IIl. 60616

e s e R a1
Veterans

L]
| CHICAGO TECH/School for Bullders

L PM- : cm:u
: FH ﬁ:aaqgos Michigan Ave., )
]

P‘rlll“ mall me a Frea Trial Lessan, Blueprints
Builders Catalog. | wnderstanad thm'!.:ﬂl. nog
cbligation—no galesman will call,

i
NAME AGE :
ADDRESS. ]

I oty STATE ZIP ]

-

Build this
rugged butcher-
block furniture

Block maple furniture combines clean
modern styling with rugged good looks
to make this table, chair and sofa look
great in your living room. All three
pieces are made from 2-in.-thick maple,
chair and sofa are fitted with foam
cushions for deep seating comfort.
Plans and instructions for making all
three pieces can be obtained by send-
ing $7.95 to Buicher Block Furniture,
Popular Mechanics, Box 1014, Radio

City Station, New York, N.Y. 10019.
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USING A HOME COMPUTER
{Continued from page 107)

interesting coffee-table curiosity.

A computer is an incredibly com-
plex set of switching circuits that
take electrical impulses from the
touching of a typewriter-like key-
board and step-by-step change them
into some other impulses, then turn
them back into letters and numbers
on & video screen or a typewriter,
The programs set up the switching
progressions to accomplish the pro-
grammer's poal.

With the first microcomputer, it
took 20 separate steps just to get it
to recognize data coming in from a
cassette player or a Teletypewriter.
This first amall program is called a
bootstrap loader. These days it's on
a memory chip called a ROM
(Read-Only Memory), g0 we don't
have to go through 20 steps of
manual switching,

Since each fundamental type of
computer works in a different way,
there is a need for & common
language that can be used on all
aystems, The one that has become
the standard in microcomputing is
called Basie, and a Basic interpreter
ig available for almost any micro-
computer sold today.

But, assuming you have Basic,
yvou're still a long way from having
a computer that will actually do
anything. The next step in the
process is writing programs in Ba-
sic that will make the computer do
what you want. Writing programs
for simple tasks like adding two
numbers is easy, but a program to
handle the inventory of a small
business or to keep cooking recipes
available on command is a more
serious matter. A complex program
can take days or even weeks to
write, and still longer to get work-
ing without problems (bugs). Some
programs take many man-years to
get written and debugged.

Thus, a complex program can cost
tens of thousands of dollars. This
isn't serious when a large company
has already invested a million dol-
lars in a computer system, but it
can paralyze things for a $1000
home system. No one wants to buy a
computer for $1000 and then spend
$50,000 for programs. And that's
why we've been getting a lot of
double-talk when we ask what a
home computer can do for us.

This impasse is gradually being
broken as more and more small
firms come up with reasonably
priced programs to help make our
systems useful. Since they can't
charge $50,000 for a program, their
trick is to sell the same program
several thousand times at a lower

price. And it's working. By the time
microcomputers see their fourth
birthday—next year—we should
have hundreds of good programs
available and our magnificent little
svstems should be able to do many
of the things that computer sales-
men have promised.

New software of 1979

With good programs, we'll be able
to keep track of our record and book
collections, access recipes instantly,
keep an index to magazine arti-
clea—all the things for which a file-
card system is only half an anawer.
Double-entry personal-finance pro-
grams will tell us, to the penny, how
much we should have in our pockets.
Look for some really exciting
games, some to be played against
the computer, some against other
people. More exciting still are pros-
pects for learning via home comput-
er. Every course taught in school
will eventually be available at
home; a computer has infinite pa-
tience with a student, and the top
people in each field can help write
the programs, so that quality of
instruction can be higher than what
we're accustomed to, Add just a little
hardware—for which the technology
already exists—and you'll see even
more poasibilities.

Next vear should see the micro-
computerists giving the post office
a hard time by sending mail by tele-
phone. Look for a little gadget that
plugs onto the back of your comput-
er and connects to the phone. It will
let you call up someone else with a
system and play games with him—
or send letters. The one-minute late-
night charge is around 20 ecents
within the 48 contiguous states, so
we should soon be seeing computer
accessories that ecall up any other
computer in the middle of the night
and leave a message. They'll call
again if the line is busy, and will
not ring the phone, unless you want
them to, They'll also get confirma-
tion that the message was received
correctly and hang up, all within
that single minute.

Connect the $40 Vidiet-Stik light
pen made by Esmark, Inc., to your
system and non-typists—even pre-
schoolers—will be able to use it
with ease.

Cable-TV folk are loocking with
great interest at the microcomputer
explosion. They're thinking in
terms of a connection between cable
and computer that will let you order
anything you see advertised on TV,
choose among contestants, even vote
for political candidates.

My own concept of the next step
in educational hardware iz a system
that uses video cassettes that also



contain computer programs to ask
the viewer-student every so often
what he's seen. If he misses ques-
tions, the tape rewinds to the right
spot, and he sees the material again
on the TV monitor. This kind of
teaching is practical with today's
hardware.

Data services

Microcomputer-based data ser-
vices for home and industry will
grow. Owners of the Apple comput-
er can now tie into the Dow-Jones
data bank and retrieve up-to-the-
minute information on any stock
that interests them, We should soon
see other data services—indexes to
medical-journal magazines for doe-
tora, for example. Just about every
professional man will be able to get
updated indexes to literature in his
field. Students will be able to access
encyclopedia references. Something
like having the Library of Congress
in every home is not impossible.

Business uses
With practical microcomputer
systems now available in the

$15,000 price range to handle every-
thing most small businesses need,
only the lack of programs is holding
up massive sales. But many small
businesses have been inveigled into
buying microcomputer systems
without the needed programs,

Since business programs are
more involved than games and sim-
ple home programs, they have not
yet appeared in any numbers, We'll
be seeing them, perhaps later in
1979, Since they take months and
even years of programming work,
they'll cost more than home pro-
grams, Computer stores will offer
complete sets of programs for spe-
cific kinds of business for around
$1000, These complete packages will
do everything a small firm needs in
computing.

Memory and data storage

The more memory you have in a
computer the more it can do in a
given time. Some programs don't
use a lot of memory, but once you
try to sort out a few hundred record
selections and find them by compos-
er, artist, record number, or what-
ever, you'll be buying more memory
to plug into your computer. Busi-
ness programs often require a lot of
computer memory to function.

The Radio Shack TRS-80 comes
with 4K or 16K of memory. This
means that you have a choice of a
system which ecan hold up to about
4000 characters or about 16,000
characters. The Commodore PET
comes with 8K of memory. The

(Pleasa turn to page 182)

'- Insulated and guarantead waterproof!
ully leather lined, too. That's why the driest,
'most comfortable place for your feet this
“winter is in a pair of BLIZZARDS by
ainstream. See your nearby dealer saon
i W try.on a pair. Find out about the

» f mnmlncu of speed lacing and how

I I y fartable the thick padded collar is
4 ' an the back of your leg.

he BLIZZARD'S non-slip, oil resistant,
g sole and heel are guarantead not

~ S=—go wear out for one full year, £" 2

't”: i
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—— €

o (et EEEJE&\TEE% UISE and WME
from your Cliain Saw 3
G Lumber Mills |

crangers _ and
Now make smooth, ready-to-use Lumber
from your own trees and logs — where they

fall and mill them to thicknesses from 2" 1o 14",
Build low cost fences, sheds, outdoor furniture, etc.

Pracision Electic
GRIND-N-JOINT
SHARPEMER

Sharpen your saw chain fast and easy
like a professional and save

with our Manual or
i Fast and compact. Works off
Electric Sharpeners, car o truck batlery. Sharpens
cutters and lowers depth gauges. Has 35
degree built-in angle marks and depth gauge attachmant.
— — — —— —— ——— — S — — —
GRAMBERG INDUSTRIES, INC. 200 So. Garrard Bhvd.,
Dept. PM-11 Richmaond, CA 94804
Send colorful FREE literature and location of nearest
dealer,

I Name

FILE-N-JOINT* Dial
setting accuracy. File guide
clamps to bar for easy
on-the-job sharpening.

Company
GRANBERG INDUSTRIES, INC.
200 So. Garrard Bivd. | Address
Richmond, California 94804 | City
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You Can Pick Up A Small Pin With
These Precision Matched Points

MEET
THE &
F.I.HIL'F

7 oo

AN

Sand For Owr Fres Catalog

Exactly malched teeth and jaws. Dentists
would call it “'perfect ion.”’ 1uu ‘I call
it the niftiest long n 3T you ve
used. Precision made of highp
wth workin
mipact a3 as f
g Blue n[\#d plastic cushion

5 {MELLOCK, Expert craftsman-
I1|p n every de

CHANMELLOCK, INC., = Mesdville, Pa. 16335

ICHAN yEg| LOCK ]

No. 738 G Long-Reach Needle Nose Plier
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BRITISH SPORTS CAR PARTS

Steel/fiberglass body panals, up-
holstery, carpats, lops, wira wheals,
grilles, bumpers, wiring harnesses,
headers & exhaust systems, mech,
parts, rubber trimmings. Catalog $2.

J| [y, AUSTIN-HEALEY
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EASY TO USE CEMENT MIRES

KREE
i

{ QUIKRETE cv®

concrete, mortar or sand mix for
do-it-yourself patching, pointing,
patios, driveways, walks, fire-
places, block or brick walls, set-
ting posts and hundreds of other
uses,

FOR MORE INFORMATION WRITE
QUIKRETE, COLUMBUS, OHIOD 43229

USING A HOME COMPUTER

{Continued from page 181)

Apple has 16K usually, though you
can buy as much as you like to plug
in. The microprocessors upon which
all of these systems are based have
the ability to handle a maximum of
64K of memory.

Data storage

You need some way of getting
programs or data (like the names of
vour records) into your computer,
The most popular way of keeping
this material on hand is on regular
audio cassettes. The TRS-80 comes
with a cassette recorder for enter-
ing programs and data. The PET
has a recorder built right into the
unit for this. The Apple has a set of
jacks to plug vour cassette recorder
in. About 99.9 percent of the micro-
computer systems sold these days
have inputs for cassette recorders,
and output too. So you ean save any
data you type in or any programs you
write,

Where more data or many pro-
grams are wanted on demand, most
microcomputer systems are using
what are called floppy discs. These
come in two sizes; one stores about
75,000 characters and the other
about 250,000. Much work is being
done to get these to pack twice as
much on a side and use both sides.
Thesze are the types of gadgets that
aficionados look for at computer
shows.

Why buy?

There are several reasons why
you should immediately hie vourself
to your nearest computer store and
invest. You surely don't want to
miss out on the fun. Prices will be
coming down, but not a lot and not
fast, so it is unlikely that you will
be able to lose much of vour invest-
ment in a system. Inflation seems to
be rising faster than microelectron-
ics can bring prices down,

There is a whole new world of
microcomputer programming ahead.
Thizs means that people who can
write programs that sell well will he
making large sums of money, much
like the rowalties paid by the book
publishers and record companies.
Some of the people making program
royalties today have been program-
ming for just a few months. People
interested in learning to write pro-
grams can now afford to buy their
own computers and spend as much
time as they like learning or work-
ing on programs. With program
royalties now running about 20 per-
cent of gross at the wholezale price
of programs, we should see our first

(Please lurn to page 184)



Small Engine
Repair Business " -

EXTRA CASH
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HERE'S WHAT YOU RECEIVE
& Briggs & Stratton «All the specialty tools
$ to pu'f:;n m’ltr
«Foley's In-Depth Training work Irom simplest tune-ups
Manual an average of :15&1#
-W from major  ma overhauls
rers pay you handsomely.

Earn Money Fast!

lnnq before you comphete your studies
you'll be able 1o begin ﬂgnininnguney an
{une-ups and minos repairs, 500087
than you think, you'll be through the course
and qualified to perform all major repairs
and overhauls thal really bring in the cash.
T help you start earning fast, s part of your
fraining wou receive the spacialized fools
and equipment you'll need o service thesa
engines, including the 3.5 HP Briggs and
Stratton i enging . .. all yours to
keep al No Cost.

No Experience Needed —
Any Age Can Succeed

) %uu can read, you can master this craf
right ai home in spare time with Foley's
time-tesled “hands on" flraining
methods . . . even while working al your
regular job, withoul missing a single
Age, education or minor physical
icaps are not a barrier, and you need no
previous experience or special mechanical
Iraining. Each lesson explains every par
and procedure clearly in language
with plenty of piclures and diagrams to
plainly show each phase slep by step. You

learn everything from simplest troub-
leshooting and lune-ups to complete over-
haul on all 2-cycle and 4-cycle engines.

Foley Will Help You
Every Step of The Way

For more than 50 years Foley has been
haIFinu men, probably much like yoursell,
build their own successiul service
shops . . . and we can help you, too. In
addition o the finest iraining available in
learning to mlpllw engines, you also receive
valuable business building guidance. You
learn how and where 1o get business, how
much to charge. and where to get parts at
wholesale . . . all the shortouts inside
‘Iricks' you'll need 1o get your business of
to 2 fast and profitable start.

FREE INFORMATION XIT
Tedls how to quickly start your own busi-
ness, hiow to grow, how Foley will finance
Enu._indhwmﬁanlnw 5 Small

ngine Repair Course on our 15-Day
WO RISK Trial Orfles.

ACT NOW!
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Over 65,000,000 Small Engines in Use Toda
Yes, small engine repair is a wide open field. With over 65 million
small engines in use, and a million new units being built each month,
there’s a lot of business and big profits available for qualified men who
can service and repair them, But industry growth has been so fast that
there is a severe shortage of small engine repair pros. That's why
NOW is the time for you to get into this profitable and enjoyable field,
and find out how Foley's home study training course can easily teach
you the skills that can soon have you earning hourly rates equal to any
other skilled craft . . . up to $18.00 an hour. And that's just your labor
charge — parts, engines and accessory sales means even more pro-
fits ... profits YOU earn and keep in YOUR pockets.

Be Your Own Boss in A Fulltime Business of Your Own
As a fulltime business, small engine repair offers many advantages.
When vou're the boss, vou work the hours you want, There is nevera
worry over a strike or layoff, and you earn year round profits repair-
ing items such as chain saws, tillers, garden tractors, lawnmowers,
mini-bikes, mo peds, go carts, edgers, power rakes, generators, paint
sprayers, abrasive saws, snowblowers, snowmobiles . .. all these
items and more. A good small engine man usually has a weeks work
backlogged even during ‘slack’ periods and is three to four weeks
behind during the summer, There i1s no huge investment in equipment,
no expensive inventory, You can work right out of your garage,
basement, spare room . .. even a van makes a suitable mobile shop.

Dr Make Extra Cash Working Part Time

It's the ideal sparetime business too. In just evenings and weekends
you can earn plenty of extra cash to build 4 ‘rainy day’ or retirement
fund, or use t||:= extra money NOW to provide your family with the
‘extras’ you want them to have. Many men begin by working just their
idle hours until their shop grows to the point they can switch to
fulltime. When it's your business, you make the decisions and the
choices are up o you,

Aclt Today for A More Secure Tomorrow
Find out how Foley training can start you on the road to being your
own boss in a recession-proof, money-making business of your own.
Just fill in and mail the coupon below {or send postcard) to receive full
information and yvour FREE School Information Kit by return mail.

Do it TODAY! Send to —

Manufacturing Co. e SChog,
Small Engine Repair Division
1487 Building KiT
Minneapolis, Minnesota 55418
r | & & & B R 0 0 0 B | 1
F Manufacturing Co.
1 ﬂu‘? lulldk'; ]
1 Minneapolis, Minnesota 55418 |
i [] YES, please send me the FREE Data Kit that iwes me full detaits on I
1 hwhhrunmﬂmlnrwWSmmE ne Repair business of 1
] my own, and facls abaut Foley's exclusive 15-Oay Na Risk Trial Otfer. 1
1 No obligation. Mo salesman calls. "
1 NAME ]
: ADDRESS :
§ CITY |
I STATE Pl 1
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EDMUND SCIENTIFIC

DETECT YOUR HOME'S
HEAT LOSS

AND SAVE ON FUEL BILLS
Latast solid state alscironics and
compact meter with probe-wand
lgts you scan for heatl hss on
walls, cailings, fMooars, windows,
and doors. Operales on 8V batbery
(nal incl.). Aange: — 35" 1o B5UF,

$39.95 rx

GLANT MAGNET, LITTLE PRICE!
Tie & ling to our over-150 . il ceramic
miagne! and haul up treasurs from the

NEW
WIDE RELD TELESCOPE
Astroscan 1415 you engoy clear, beght,
wide-angle views of S1ars, moon, comets,
efc, Complately porable, this unique
447, wmw1 houses
1o quall MR or aas8
. o?l aualty U8, Asoscan weighs
m!rllillh and stands 177 high. What an instrument!

s $169.95 »

FROSTBITE DANGER?T
CHECK THE
WINDCHILL METER
Vet Battery operaled maler lells
L4 i whan temparature and wind
- sped  combing to  frosthite

conditions. Greal flor Shiers,
hiimlars, outdoorsmen, #lc,

SER =Ry - |

No. 61,199H

—

583, 4 ceramic magnats, in

*‘ sngs, lmwm steel plates.
-1, “giant™

HI. 42,3184
(121 %axd 318"}

N

i

Hail Coupon Today il
EDMUND SCIENTIRC CO., Dept. H-22
Ellurp Bidg., Mlﬂu. H.J. 08007
[ Enclosed please find check/M.0,
Charge My Amer. Exp.  CIBACIVISA CTIMC
Can # (LTCH T U —

Oty Sipck o Unal Price Talal

SEND FOR

FREE

CATALOG

J  EDMUND SCIENTIFC CO., Degt. H-22 i i

l Edscorp Bidg., lummu 08m07 l l
GIANT 164 Py. Catalog packed with .

| | ’ st T

I ms . Sagnature. I
j Adr

I i w-f'.m.m. Ze . City - State Zip I
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DO-1T-
YOURSELF

FINE GRANDFATHER
CLOCK KITS

STARTING UNDER

5200

(inciuding West
Gaerman movemant)

& Heirloom gquality

® Solid 3/," hard-
woods: black wal-
nut, cherry, ma-
hogany, oak

# Easy 10 assemble,
parts pre-cut

* Solid brass Wesl
German chiming

Each kit includes Lracing
carbon and patterns for
copying any of 14 big.
classic designs on wood, metal,
plastie, foam, or fiberglass. Thea just cul them out and
finish to make rich looking gifts oul of serap materials,

# Sell Lo antique or gift sheps

* Make siriking weathervanes, lawn decorations

» Make attrastive wall decorations for your home

Trace N' Cutkits imclude |large-seale paiterns for & horse,
puointer, reoster, awl, stag. duck, Christmas tree and many

_-— g —

mare, Printed on heavy 2 x 4 . paper.
To arder in tim Lo make grest holiduy il rusk §4.95
to WADCO, Bax 1, Portersville, Pa, 16051,

Pu. residents + 6% sales tax

HOW TO BECOME A LOCKSMITH

COMPLETE BOOK OF INSTRUCTIONS
y How Te Fit Keys, Change Combina-
ticns, Master Key Locks, Keys By
J Mumber, Tools To Uss, etc. Detailed
== jilystrations. [11&1
to follow. Gel starte
Order floday.

M‘“ﬂ?&:‘m BIG JOB
. gactu-rv direct THACTOH o
prices i = !

# Prompt shipmeni

MASTER CHARGE and
BANKAMERICARD/VISA
ACCEPTED

Wrile for FREE
color catalog

EMPEROR’

CLOCK COMPANY

for profit Fact nr:.r direct '53'1' L™
Ings. 30 atlachmenls — 57
mowsrf, plow, lsader, snowblower, alc. Catalog,
EDg: “Bulld-it-Yoursall" Plans, $7 (relunded on any
purchase). Siruck Comp., Depl pm1187, Cedarburg,
Wis. 53012,

Depl. 734 Emperor Indusirial Park
Fairhope. Alabama 36532

USING A HOME COMPUTER

programmer millionaires during
1979, or at least by 1980. Most popu-
lar programs are expected to pay
royalties of at least $25,000 and
double that should be commonplace
within a year,

Microcomputer shows

Since no store is able to carry all
brands of systems, thousands of
computer hobbyists and business-
men visit the growing number of
exhibitions of microcomputer equip-
ment. Here the manufacturers set
up their systems and demonstrate
them, answering questions and each
explaining why its particular sys-
tem is far better than any other.
The makers of peripherals, accesso-
ries and programs also demonstrate
thair wares,

You'll see the Computalker board,
which plugs into any of a dozen or
more computer systems (those us-
ing what is called the S-100 stan-
dard), and allows you to type in
speech phonetically, With this gad-
get your ecomputer can be taught to
speak, Then there is the Heuristics
board which lets your computer
listen and is able to recognize words
once taught how they sound. Per-
haps the Paia board which turns
your computer into a musical com-
poging instrument will get to wyou.
The Hayes board lets your S-100
ayatem interconnect with any other
gimilar system via telephone.

Sylvan Hills has a gadget which
will let your computer draw art-
work. Gimix's board will let your
svstem turn on lights and other
equipment ., . . perhaps your coffee
in the morning. MicroWorks' board
lets you use a TV camera to print
out photographs on a line printer
just like you see in stores,

You'll see all of the different
types of printers on display, includ-
ing the MicroTerm Selectric II and
a box connecting it to yvour comput-
er, You'll see the many cassette
systems being demonstrated. You'll
see a dozen disc systems or more.
You'll see inexpensive systems such
as the KIM which can be expanded
by any dedicated hobbyist into a
much larger system, yvet which costs
less than $300 to get vou started.
You'll see relatively inexpensive busi-
ness systems, There are firms selling
parts for hobbyists, tools, surplus
items—it seema endless, At some ex-
hibitions you would have to spend
less than six minutes per exhibitor to
see everything within the three days
of the show,

Shows are in most major cities,

{(Please furn fo page 188)
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Five major power tools packaged into one unique, big-capacity unit.

Now you don’t have to spend a fortune

to enjoy a complete w

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

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

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

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

The Perfect Answer

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

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

Outperforms Individual Tools

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

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

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

F o

il

any of the other four tools in less than 60
seconds.

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

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

Send Today for Free Facts

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

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

Dept. 1754, 750 Center Dir, Vandalia, OH 45377

oodworking shop

The Mark V as o 10" table saw offers a 14" depthof-
cul with a 48" npping capacity, The exclusive Speed
Dial permits power sawing of hardwoods,

%

The Mark V aza 12" dise
sancer gives vou opemtions
nat possible on other san-
ders, . ike finishing eclges
1oy precise dimensions

The Mark V os o lathe
ollers exceptionsl capacity
with a 16%" swing lor face-
plate turmning. Speed Dial
allows a speed range of
700 to H200 rpm

The Mark ¥ as a horizontal
boring machine permits
perfect doweling. The ex-
clusive feed stop assures
all holes will be exactly
the same depth

The Mark V ns o 18%"
vertical drill press can be
set up todrill perfect serew
pockets, The Mark ¥V has
on accurate depth control
dial, ready make jigs, and
the right speed for every
peEration.

[

: il 1075

I
I Dept. 1754, 750 Center Drive, 1
| Vandalia, Ohic 45377 1
1 Yes, please mall me your Free Information Kit I
an the Shopamith Mark V. | understand there s na
ohbligation and that no salesman will visit
e d th ! Il visi |
i
Mama
I 1
I Addrass ]
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1
| State Zip ]
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How to weld
and save.

With a low-cost, easy-to-operate
Lincoln AC-225 portable welder.

Welding Is easy and economical with a
Lincoln AC-225 portable welder — even if
you've never welded before.

Now you can do hundreds of building
and repair projects using plate or sheet
metal. Even hard surfacing and heating
metal for bending.

Just follow the free Welder’s Guide
included. The AC-225 operates on 230
volt, single phase, 60 hertz input power,
has only one dial for current selection,
plus an electrode guide right on the machine.

Besides, the AC-225 is UL approved
and built to last by Lincoln Electric—
the world's largest producer of arc
welding products. And the price is far less
than you'd expect and includes accessories.

Find out more from your local Lincoln
Electric Distributor. He's in the Yellow Pages

~ under Welding Equipment and Supplies.
Or send for a free Bulletin. The Lincoln
Electric Co., Cleveland, Ohio 44117.

The Lincoln Electric Company
Dept. PM-1, Cleveland, Ohio 44117

|

| 2 send tree copy of bulletin E320 |

INama_. I — __I

I Address R :
I‘.',Ily

|

WHY BUILD
ANYTHING LESS
THAN THE BEST!

Compare before you build.

Don't waste your
time or money build-
ing just any ordin-
ary clock. Now you
can easily and inex-
pensively build some
of the world's best
randfather clocks.
eautifully designed
and exquisitely de-
tailed. Eachisa
simple do-it-your-
self precut kit that
saves you up to 50%
over a linished

el |

Send 51.00 NOW for
Color Calalog (refunded
wilh firg! order) leaturing
tha finest grandlather, wall
and mantel clack kils.

TWO0D

CLOCKS ‘N KITS
Uncompromised in quality
3210 Airport Way
Dept 804-N
Long Beach, CA. 90806
(213) 595-4981
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blﬂe; 70 pages of speaker Facts in three Fact-packed
publications
wgeaheﬂabﬁueaker Operating Manual covers
You needtntnuwmqet the bett perfor-
mance mmfanv loudspeaker, iNCluding placement,
wire gauges and allowabie lengths, amp overigads, room
acoustics, L-pad adjustments and impedences
Our 54-page color catalog covers enclosures,
diSsgning vour own speakers and drver pnnciphis l‘i
well a5 our line of nine easy-to-build speaker kits
from a miniature two-way System andy ten inches r'uu tr:u
a massive all-hom corner system
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up. Fram where to place your electronics for maw
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fram eliminating hum o proper recoed ca
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Jeeakerlal

ept PM-H T35 N Northlake Way
Seattle, Wa 9810
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i Here's 3 buck! | can really use 70 pages of 3
® speaker information from the world s largest §

"
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USING A HOME COMPUTER

(Cantinuved ftom page 184)

and most computer stores can tell
you when and where shows will be.
Or you can find that information in
the microcomputer magazines,

In addition to exhibits at these
shows there are talks, lectures,
workshops, symposiums, and fo-
rums. They are aimed at all levels
of expertise, from the very beginner
to the professional programmer or
equipment designer,

Are you a hobbyist?

Taking on computers as a hobby
is a serious commitment. It means
both endless fun and endless educa-
tion. There are clubs everywhere, so
hobbyists can help each other over
the rough spots. Since it is possible
to start in computing with a %250
computer and add on to it in steps,
learning as you go, it is no wonder
that there are today well over
150,000 hobbyists.

Put it this way: How many hob-
biea can you name where yvou can
make money and have fun at the
same time? Most manufacturing
firms in the field were started by
hobbyists and virtually all of the
programs are being written by hob-
byists,

How do you get started? All it
takes is the spark. Back in late 1975
when I was taking around the first
izsue of my brand new mierocom-
puter magazine to show it to manu-
facturers I stopped off in Dallas/
Fort Worth, While there I worked
in a visit to two old friends who
were in the ham business, one with
a ham store and the other an
importer of VHF equipment. 1 gave
them a copy of my new magazine
and a pep talk.

Today one of them has a firm
selling disc systems of his own
design and the other sold out his
ham business and is now computer
products manager for Radio Shack!
Also, two of his programs are best
gellers and he has rovalties which
could soon go into five figures.

I predict that there are going to
be more millionaires within the
next five years in microcomputing
than we've had in the last hundred
yvears., Many people who today don't
know a baud from a byte will be
going the route from hobbyist to
small entrepreneur to magnate. Of
course this means that millions of
less enterpriging people will be buy-
ing and enjoying computers. In
various forms you'll be seeing them
everywhere in the near future and I
predict that this revolution will
have more effect on our society
than even the motor car, P




Start your own money making business!

Make up 10°125 an hour—
even while learning! .

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

MNever before have money-making opportunities been so
great for gualitied Locksmiths, Mow lucrative regular
lock and key business has multiplied a thousandfold as
millions seek more protection against rooming crime.

o EXIr® Included With Your
cost!

Locksmith Training
BURGLAR

Yt there's only one Locksmith for every 17,000 people! JALARM
BYETEMS
Start Collecting CASH PROFITS Right Away training. Covers

all phases of
Burglar, Hold-Up
and Fire Alarm
servicing and In-

You're "in business'' ready to éarn up to $12.50 an hour
a few days after you begin Belsaw's shartcul training.
Take advantage of today's unprecedented opportunities

in Locksmithing for year-round EXTRA INCOME in-spare- stallation. This
time—aor fulltime in & high-profit business of your own, valuable and
Hundreds we've trained have done it. So can YOU! All timely instruc-

tion includes all special toals
and supplies, ONLY Belsaw of-
fers such extemsive training in
this rapidly expanding field as
a part of your Locksmith training,

ADVANCED Locksmithing!
How ta change combinations, In
stall and service Sa'e, Vault and
Bank Safte-Deposit Box locks.
You learn-by-doing on the locks
that we supply. You'll find it
fn::mt-nl and highly profitahle
wWor

tools plus professional Key Machine given you with
course. These plus practice materials and equipment,
plus simple, illustrated lessons, plus expert supervision,
plus business-building guidance will enable you to KEEP
THE MONEY COMING IM! Ideal for retiremeni--good
jobs toa.

SEND FOR EXCITING FACTS—MNo Obligation
Discover what's in Locksmithing for you—how Belsaw's
Master-Locksmith-approved training can give you the
skill you can depend on to EARN MORE—EMNJOY LIFE
MORE.

» LOCKSMITH

tr gl
o 10-DAY ) AR
pan earmning : | e
nght after starting., . m ms‘ A’ i k]
. made § 1,200 nhrif THIN. ! -
I was still learning." Send for
HARYE Y COLL naipep, M1 AR F dllllh'

THIS PRO KEY .
MACHINE IS
YOURS TO KEEP!

T -

Just fill in and mail coupon below (or
send posteard) to receive Tull information
and details by return mail. D0 T TODAY !

Hundreds of Belsaw trained men
have succeeded in this fascinating

and highly profitable field . . .

“1 opencd my own business, spare

time, seven months after | enrolled and

musche o profitof $329 for the first week,”
B. A. Deberry Litileton, Coloradoe

BOOKLET!

Tells how you guickly
trasn fa be your own boss
i aprofitable Sparetime
or Fulltime Bupiness ol
your own PLUS complete
detaily om awr  10-Da

NO RISK Trial Offer!

“Mo more hard, nasty work for me
MNow | have my own business and with
hardly any effort | average around 50

I RUSH COUPON TODAY
o duy. Thanks for my new start in life "

FOR THIS FACT-FILLED
Sam Walker Prichord, Alabama

FREE
... YOU Can Do It Too!

Sand for your
copy lodayl

Train FAST

Machine can alone &
add wp lo 5200 »
monih fo your income . .,
and it won'l cost you 8 pen- & w
ny extra with your lraiming, “r

Find out all about it! Send for FREE Facts TODAY!

RUSH
courPonN!

There is NO OBLIGATION and NO SALESMAN Wil EaH—EUEI'!

ALL SPECIAL TOOLS
AND EQUIPMENT INCLUDED!

\\L‘z'.-ll1

\:‘fj "‘..bs

r_., - ur‘"!" !‘ﬁr.";z’
BELSAW INSTITUTE

109V Field Ridg., Mansas City, Mo G111

BELSAW INSTITUTE, 109V FIELD BUILDING
KANSAS CITY, MISSOURI 84111

YES. please send me thi FREE bookial thal
gives full details about starting my own business n
Locksmithing | undersiand 1htr1, 15 nd obhgalagn
and that ng salesman will call
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DRIVING THE NEW DATSUN Z CAR

{Conlinued from page 113)

remote control mirrors. It also has
four of the trickiest new gimmicks
we've seen: the power window sys-
tem has a third button that auto-
matically zips the driver's window
all the way up or down with one
touch; the stereo radio has four
“surround-sound™ speakers with
gsingle “joy stick”™ for precision bal-
ancing; the fuel gauge includes a
second dial that is widely calibrated
between zero and one-guarter tank;
and there's a central warning sys-
tem on the instrument panel that
automatically checks through en-
gine water and windshield washer
fluid levels, taillights, headlights
and stop-lamps each time you start
the engine, or on command at the
touch of a button.

No prices were announced at the
press show, but the Datsun people
gignificantly mentioned the Cor-
vette and the Porsche 924 as the
new Z's competitors, and left out
Mazda's $7000 RX-7. So stand by
for a near five-figure price tag for
the '79 280-ZX,

810 model

Datsun has perked up the fine

luxury 810 sedan's lackluster lines

for '79 with a much improved grille
and quad rectangular headlamps in
front and larger taillamps around
back, and there's a brand new two-
door hardtop model as well, com-
plete with U.S.-style rear-quarter
“opera” windows and a standard
five-speed transmission. The car's
already impressive standard equip-
ment level also has been enhanced
significantly, examples being adjust-
able lumbar support for the driver's
geat, "surround-sound” four-speaker
stereo with an automatic power an-
tenna, side window defrosters, back-
lit full instrumentation similar to
that on the 2B0-ZX, quartz-digital
LED eclock, eruise control (with the
optional automatic trans) and split
fold-down rear seats for the wagon.
The addition of a catalytic converter
for '7T9 should enhance the fuel-inject-
ed 2 4-liter OHC six-cylinder's fuel
economy and performance.

All-new 210 models

The aging B-210 economy-series
Datsun line has been replaced by a
fresh-looking and much better rid-
ing, braking and handling 210 series
(the "B" designation is dropped)
to compete on a more equal level
with Toyota's fast-selling Corolla
lineup

The styling is quite pleasing, if

not exciting, and the new cars offer
better interior design and roomier
accommaodations fronmt and rear.
Visibility in the hatchback model is
greatly improved due to its large,
triangular rear-quarter window,
and a nice five-door wagon has been
added to the line.

510 and 200-SX

The mid-range 510 series, new a
vear ago, and the 200-3X sporty
coupe are unchanged for '7T9 except
for evolutionary improvement here
and there and some additions to the
equipment list. The 510, available as
a two-door or four-door sedan, two-
door hatchback or five-door wagon,
gets adjustable lumbar support for
the driver's seat, split fold-down
rear seat in the wagon and hatch-
back, quartz digital LED clock and
a low washer-fluid warning light,
while the 200-SX sports a new,
much-improved standard AM/FM
sterea radio, a locking fuel filler lid
and blacked-out rocker panels to
improve its chunky looks.

Prices can be expected to increase
drastically on all these cars as the
Japanese wven climbs all over our
dollar on the wurld money market.
But, at least Datsun is trying to
soften the blow by building in a lot
of additional equipment. ™M

The

Ultimate
Lockback

The Uncle Henry Bear Paw’

by Schrade

Pivot Post/Lock Bar of Schrade +
r Faw complele
durable construction

makes the
nsures the mos

ok h

Steel™

resistant:

The h.'.:.nﬂle-.; are WondaWood®™ and the

bolsters and linings are solid brass. It comes
— with a top-grain, steerhide sheath
Each knife is serialized, and guaranteed against loss for 1 year

from date of warranty registration

o~

Schrade Cutlery Corp., New York 12428
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The
Ultimate

Guarantee
If you lose it, Uncle Henry
will replaceit free.




FAMOUS EPISCOPE HOME THEATRE ] POWERFUL
PROJECTS UP TO 16 (:02 PlSTOL

SQUARE FEET
FIRES 100 SHOTS WITHOUT RELOADING!

Quality Features
» Precision Made
» Quality Materials c
= Checkered Target Grips
= Adjustable Rear Sight P
® Positive Safety Catch (| Fhiciion wap
» Velocity Regulater bl
& Midnight Black Finish
A powerful semi-automatic CO., BB Pistol that
gives you low cost target shooting. Precision-
made of finest materials with quality features:
10%" long, 6" barrel, checkered target grips,
positive safety catch, adjustable rear sight,
velocity adjustment, Randsome midnight black
finish, Comes with CO. cartridge and BBs

No. 2077—Automatic BB Pistol 29495
Mo. 2077A—Special Holster for above.... . 4.985

AMAZING SWISS STOP

WRIST WATCH

Precision-Made in Europe
by Shilled Dpreal Cralrsmen

This new Episcope Projector projects directly from snapshols,
mineral specimens, etc. Fine
projection lens that enlarges images up i
cooling vents and "on-off"" switch built in. Comes in carrying
instructions included. Mo. 4500—Episcope Projector

DooKS, even objects TIKE ;
reflector and mirror system, hi-intensity projection bulb, and optical
to 16 feet square! Rugged two-tone body and base with

handle. Complete
ceusinsieaniiens 31 1,893

NOCULAR

GENUINE
GROUND CRYSTAL
NON-PRISMATIC
LENS SYSTEM...

case with

face with contrasting stop-watch and lapsed-
time dials that are exceptionally easy-to-read.

493
FREE TRIAL

Tachometer and Telemeter dials make this

™
X LA AT gt SUPER FEATURES | | watch useful for hundreds of different kinds of
e E funuintl[n%twrﬂl u?reuu;l' f.lrntll Lenses calculations. Contrasting outer dial forms a
"5 e = s 9 VeIvety Smoath FOCuting Gesr rotating mathematical Slide-Rule to solve prob-
> R AT - Huary E::’nhﬂnh Impact Body lems involving proportion, time, speed and
S e it S mfighates e Thk on
o e cellent w r students, engineers; pilots,
-,*";’"‘"“'”“'ﬂﬂﬂﬂnﬂf';, Eﬂﬂ'.,'.‘g““ Wreined Bppernd Cumying ““J sportsmen, etc. PrEEiEiDI‘Irmﬂdg Swiss move-

ment is electronically timed at the factory.
No. 5045—3lide Rule Watch ...
{ 2 for 30.00)

EXCLUSIVE! . . . Direct fram an Internationally known Esvepean Optical Factsry: Any readar thiz offer is for a short time ealy, T mvoid
of this publication can now shtain these sensational POWERHOUSE XL BINOCULARS for 3
fragtion of the price you would expect io pay. Only $4.98 plus @ small shippleg chargs brings
them tn your door. New Space-Age design . . . the creatisn of an internatisnslly known
Eurspean Optical Manulscturer. Please dan't confuse this quality Insirumant chaap,
beittls Imitations—this b 8 real He-Man's instroment . . . lsaded with Long Range Power.
Beveloped, engineerad and proudly masufactured in Europe. The genuine optical crystal
a5 lenses have bean precision greund by skilled Eurapean Optical Techniciass. These
RHOUSE XL BINOCULARS are the product of years of experience and optical know-how.

disappaintmest rush coupos lodey. Orders re-
ceived too 1s1e will ba refurned promplly. This
offer is nol wiailable from slores or any other
sorrce, Order direct from 18e Imporiars!

TO BET YOURS PLEASE FOLLOW

THESE CONDITIONS:

[1] Ne more than 2 Binoculars bo 4 customer
{2} Mone shipped oulside U534, or Canada

vereee 1 5,95

Foster~-I'remnmt = |
12345 Pest Road, Dept522-MLarchment. N ¥ 10518

® Py RUH geaasieed wieies a speniled belew. | iiciesn paymesl milk
§ Ehil cawdtan | meat e pemgtely e w0 [ sy e EUCET T TR

Perhaps nevér sgain will 34.58 buy S8 mach
opticad value . . . and downright pleasure! It's
wasy to undersiand why! Ader all, this naw
precissn Binocular is just great ler baseball,
{ootbadl, soccer, horse, aubs sed beoald raleg
Alsa perlect for Birdwatching snd naluré Study
theates. hunting. The knwrled locusing wheel
Becks dislant views indo sharp focus — it puls
you where the aclion is?

D= 1o its powerful lenses, i1's ideal for check-
ing far-swey happemings, Travelers wse them
lar breatwtaking panoramas. POWERHWDUSE HL
BINOCULARS go where you go. They're light
and rugged and can. be convesienlly wtored
gway in pockat or purse, They eves come with
their own carrying strap for exfra convemence.
Fouer shegakahde | ens Foskds & ineligt=in

profect these precition beases from dust and
dirt

“UNBELIEVABLE § YEAR GUARANTEE
Yeg! We're 5o swe of the guality and worlk-
manship of these POWERMOUSE XL BINOCU-
LARS that we are offering @ unprecedented
5 YEAR GUARANTEE ©H they should fail bo
aperate satisfactorily becasse af any mase
facteing defect withes 5 years of purchise
date, they will be repaired or repleced free of
charge for parts o labor and will be returned
fo you postpaid!

NOTICE: |negection and 30 DAY FREE TRIAL per
mitted. |f you are not 100% satished, retwn
within 30 days for your money back &t oste—
0 Augsliang Ashed! Due to the fimited supply,

(&) Wo 0.0, or phone arders

(4] Kane sold 1o dealars.

(5] el 4.98 plus 952 For shipping & handling.

(&) Miow approvimabely 7 weeks Tor delivery.

Ke. 2500 Pewerhouse KL Binscefars  $4.00
TWO [Limit) for caly 33000 :

A Dgluse padded Moresco-graim ripper Carrying

Case for yoor Powerhomse IL Bissculars s

avallable fer only §2 extry each

SATISFACTION GUARANTEED
OR MOMEY BACK!
Foster-"Trent

Dept. 522-M

2345 Bogten Pest Rd., Larchmont, N.Y. 10538
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Doctors Prove You Can Help Shrink
Swelling Of Hemorrhoidal Tissues Due To
Inflammation. Relieve Pain And Itch Too.

(ives prompt temporary relief from
hemorrhoidal pain and itch in many cases.

Doctors have found a most effective
medication that actually helps shrink
painful swelling of hemorrhoidal tis-
sues caused by inflammation. In many
cases, the first applicationz give
prompt relief for hours from such pain
and burning itching.

Tests by doctors on hundreds of pa-
tients showed this to be true in many
cases. The medication the doctors used
was Preparation H®—~the same Prepa-
ration H you can get without a prescrip-
tion. Ointment and suppositories. Use
only as directed.

How to burn wood &
fight rising fuel bills

Glass Door Thermograte® heater
hoosts net fireplace output 10 times!

TURN YOUR FIREPLACE
INTO A MONEY-SAVING ASSET

When it's cold ocutside, burning in a typical
fireplace can actually result in a net heat loss
A fireplace must draw room air to prevent
smoking and, with a 2 ft. x 1 ft. opening,
approximately 22,000 cu, ft. of warm room air
can be drawn up the chimney per hour! To
replace it, cold eutside air is pulled into your
home through cracks.

New Glass Door THERMOGRATE Heaters
dramatically reduce this heat loss and, utiliz-
ing the scientific principle of natural convec-
tion, produce a constant flow of warm air into
your room . . . even withoul electricity!

FREE PUBLICATION OFFERED

If you're interested in saving money and
energy in your own home, write for the
FREE full-color publication: “How to Burn
Wood & Fight Rising Fuel Bills” which
reparts on heat output tests and includes
complete product and ordering infor-
matian,

® 1978 TEI 51 Paul MM 551193 AN faghta fesered
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HOW IT WORKS: (s

By natural convection,
cool air is drawn in
at the bottom,
heated and
returned to

the room.

It really works !

* Unequaled output . .. to 100,000 BTU/hr.
® 50+ sizes 1o assure proper fit,

® Extremely simple to install.

# Durably welded. Stainless Steel tubes.

® Performance & Satisfaction Guarantees.

Write lo:

THERMOGRATE ENTERPRISES, INC.
P.O. Box 43021 Dept. M.118

1. Paul, MN 55164

Or call TOLL FREE: 1-B00-128-0882

Thﬂw

eIMOGRATE

LIS Pal D247.873 Other patenis pending

CULT CARS CONTINUED...

{Continued from page 30)

you did miss one, the Mini Cooper.
Brian Van Cleve
Chatsworth, Calif.

| feel my 1968 English Rover
should be included on your list,

D. Abraham

Old Lyme, Conn.

Wade Hoyt misses one very ob- .
vious candidate: the '66 Olds Toro-
nado.

R. Andrew Schaer
New York, N.Y.

| was glad you included the
Jaguar XK-120. One comment, how-
ever—you listed the Jaguar as ap-
plying to the years 1948-1953. Since
| have a 1954 Jaguar XK-120, you
either erroneously presumed XK-
120s stopped production in 1953 or,
for some unknown reason, don't
believe the 1954 model qualifies.
What's the story?
Robert Spinner
San Francisco, Calif.
Whoops, we missed the last of the
XK-120's production run which was
in 1954,

I'm an ex-1950 teenager and have
to disagree with one point of the arti-
cle very strongly. No one in their
right mind ever can say the "55 Chev
was or is a "bigger” cult car than the
super looking '567.

Joseph Krawczuk
Troy, Mich.

My beef is that Mr. Hoyt is bad-
mouthing the latest 'Vettes as "pale
imitations" of the early models.

David Pulaski
Springfield, Mass.

Hey, listen Joe and Dave, give me
a break. I'm getlting enough heat
from guys whose cars wearen't In-
cluded. And doesn't that make two
letters from you, Krawczuk? I'm
afraid the limit ils one cull car
complaint per customer. All these
gripes, and only one nice letter in
the bunch:

| found Mr. Hoyt's article on cuit
cars thoughtful, well-written, enter-
taining, and obviously the well-
researched work of an expert in the
field. Even though he didn't mention
my favorite car (a '52 Mercury) |
understand that you can't please all
of the people all of the time. Bravol,
Mr. Hoyt. | am looking forward to
seaing more of your work in future
issues of PM.
(name withheld
by request)
Thanks, Mom. PM



Read What These Foley
Shop Owners Say:

Shop will gross $40,000...
.. likes being independent
“I worked in various indus-
trial jubs for vears, and always
wondered if 1 could make
maney for someone else, why /
couldn’t do it for myself. So
after losing mv regular job, |
opered my Foley sharpening
shop in the basement of my
home, | only had o minimm of
cash to start with, but Foley
financed the balance. My shop
will gross over 330,000 rhix
year, and I like the feeling of
rupming my own shaop withowt
answering (o someone elve,”’
Willlam Wescott
Willoughby, Ohio 44094

Husband and
wife have a

y going spare

“I'm w constric-
tion foreman,
and my wife is a nurse’s aide.
Cur Foley shop fits in nicely
with aur regular jobs, and we
carn extra money, Qur sons
help out oo, so ours is a real
Sfamily business,

8 m sl roo young to retive,
but when [ do I'll have a very
good busirness butlt up, Foley
equipment helps us to do good
work and brings customers
back with more jobs on a regu-

far basix . ., we have a lot of
repeat business the vear
around,"’
Victor Kosloskl
Sturgis, Michigan 43081
Glad he
chose Foley
for his saw
shop

I worked a3 o
carpenter all my
life, bur wihen a back infury
Sforced me 1o quir [ decided 1o
go into sharpening full time.
I'm very proud af my shop and
glad my choice was Fofey
equipment . .. it ix superb. |
made over 48,000 lasr vear.
and this year it will go more
than 550,000."
Victor Johnson
Lincoln, Nebraska 68507

This can be one of the most
important decisions you ever make
Going into business for yoursell can be the
most exciting and rewarding decision you're

likely to make in your lifetime.

Owning your own business brings you a
sense of independence. You're the boss, sel-
ting your own work hours. Your own effort
builds the business for yourself and your
family. You can achieve great satisfaction
and profits, if you choose and manage your
business wisely. That's why so many men,
just like you, are cashing in on the big profits
to be made in this fast-growing service field.

The sharpening business allows you to get
started with only a minimum investment, re-
quiring little space and effort for a successful
operation. [t lets you build and expand as
fast, or as slowly as you like. You pockel
most of the money you take in, because there
are exceptionally high profits with no in-
vestment in merchandise.

If you need only $200 or $400 extra income
each month, a sharpening business is ideal
for spare time. The additional dollars can be
SPENT for more of the good things of life. Or
they can be SAVED in a rainy-day fund that
the family can bank on.

As original equipmient continues to climb
in cost, owners are becoming more con-
cerned that the equipment be maintained so
that it performs like new. This means more
companies, contractors, carpenters and
home owners are having their old saw blades
and tools resharpened many times, where in
the past. they would have replaced them
with new blades or tools. This is where you

CLIP OUT AND MAIL THIS COUPON TODAY -

can step in with the much needed service of
sharpening saws and practically any kind of
tool.

SEND FOR FREE FACTS TODAY!

This FREE
I| booklet has
BUSINESS helped
o 1O I||| thousands

; % Il Thousands of good men
A it || have been inspired by this
e B 'ii u fact-filled book into mak-
| ing that first important
. step of starting their own
business. It can be yours just for the asking.
It covers these important subjecis . . .
« How much money can you ma
« Age, education not a factor
« No selling is required — customera bring
their bu to you
. mn mowers and chaln saws
® rpening business is year-round
« Sha ng opportunities in small towns
and large cities
s A sharpening business provides excellent
retirement income
= How Foley helps you start
sNo e ence needed, any age can
succeed

Act today, so you can have a
, more secure tomorrow
Right now, while this is still fresh in your
mind, fill-in the coupon below. We will send
your FREE copy of *'Opportunities in a
Sharpening Business of Your Own"". There
is absolutely no obligation and there are no
franchise fees in starting your Foley Sharpen-

ing Business.
Send your name and address to; F Manufacturing Co.
1031 Foley Building, Minneapoliv, Minnesata 55418

oR CALL TOLL FREE 1-{800)-328-7140,

(Except in Hawaii or Alaska), 24-HOUR ANSWERING SERVICE.

F----_-----‘------_-

Foley Manufacturing Compan
F H E E 1 m:‘:’Fu mm‘;’ y
1 Minnea Minn. 55418

BOOKLET 0 [ YES, | would like to receive complete details I

S 0 about how | can easily start a profitable, Foley- |

This little book g equipped sharpening shop. Piease rush me your 1

has helped i FREE booklet, withou! any cost or obligation, thal 1

| change the i gives me full details on how | can quickly start my own

‘ | lives of thou- Ia‘f":;“- 1

sands of good - :

= =2 people, jusi " ADDRESS '
like you. Just complete the coupon,

clip it out and mail it to us today. : cITY :
Get started now for a brighter,

MOre prosperous tomorrow! § STATE ZIP. 1

I AREA copE P 1

h---------ﬁEj& - - e -



5. ANIMAL CRAYON HOLDERS

6. AMTRAK RIDE-ABOUT
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7. TOY CARS, TRUCK

i

I T TR IITIIT

DELIVERY
TRUCK ]
12" Ba8. i 80D, H
-~ | TOP WIEW 1
- =1
l —rTT|
I N i 1 S
o AOUND OFF f—-
OUTER.EDGES
— - A BODY.SIDEVIEW | —
= L i GILUE UP 4 MECES 1
¢ HEgew ™™ O
k. 1 wooo emowT view =1
P 1 GLUE U 3 PIECES B/d" STOCK .
05 T N 5
pousLk | DOUALE [
won | 8 oF view S =
b CUT FROM “UT‘":"‘;‘_.
] S 172" STOCK =
] [TT T
=
1/2".DIA, HOLE,
TOP AND BOTTOM

Mg DA
HOLE,
THROLGH

14"00A. ROGLE ITYPICAL)

WAYS TO SAY MERRY CHRISTMAS
{Confinued lrom page 121)

4. The window opening s cut oul in the
same mannar, but the dropout in thiz case is
waste, Sand the edges of the opening
smooth, then use a router to cut a ¥e-in.-deep
by ¥-in-wide rabbet to allow the clear plas-
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tic window to seal flush.

5. The suthentic burner and oven conirol
knobs are awvailable at local appliance
sarvice and paris dealers. Buy these before
boring the holes in the front panel; if a
different brand from the one shown is used,
the dowel shaft size may differ, Robertshaw
is shown, The burner control knobs are RS
40-168; oven knob, RS 4580-023.

6. Attach a 1x2 backup strip, then bore the
holes for the knob dowels. These holes must

(Please turn o page 106)

MATERIALS LIST—AMTRAK RIDE-ABOQUT

o mone=§

Size and description

67 dia. x 227 plastic pips

185 x 34 x 227 fir

15 x 3% x 514 pine

3% x % x 27 pine

135 x 315 x 47 fir

1 dia. x 7% " hardwood dowsl
1, x 74§ x 8 pine cul to shape
204" din. wheels

R

:l-lh"=ﬂ'ﬂlﬂﬂﬂ-:'s

MATERIALS LIST—FUNNY CAR

Size and description (uss)
1x2na”

Woel% x 2%
o1l w24
Bxlyxzd

1x1ls xdv

N2 x2W"

L dis, x 1 dowel

17 din. x 14" dowsl

L* din. x 244" stock (persan)
%7 diw, x 15" dowel

3" dis. x 3 dowal

2% din. stock (wheels)
15" dowel button stock

uuu-—-—-—-—-—-—-.-u--—-z
-

o=F

m——Xammoo
£ R P e P P R G e e e

MATERIALS LIST—DELIVERY TRUCK

Pes.  Size and description (usa)

1% x 3% x 77 pine (body)

Y x 5% 19" pine (base)

Y5 & 3% x 3" pine (base)

15 x 3% x 5" pine (base)

1% x 2 x 2 pine (hood)

17 dia. 1 " dowel (headlights)

14" din. x %™ dowals (headlight stems)
15" dim, x 2¥ dowal (body posts)

15 1 % x 3% pine (bumpar)

15% die. x 154" dowel (bumper stems)
1% dia. x 536" dowels (axles)

24" dia. stock (wheals)




MUST LIQUIDATE

AT FAR BELOW DEALER GOST!
SENSATIONAL

SABRE-LATHES

A TERRIFIC VALUE for yourself
or as a wonderful gitt. Made

by McGraw-Edison, famous
for excellent quality
power equipment,

ONE YEAR : '
WﬂHHANT?I . = - Includes

" . - complete sat
Hundreds of authorized of attachmants

service centers throughout U.5. at no extra charge!

SIX great power 0ols in ONE machinet

Wa're authorized to liguidate this an-
tire inventory of sensational Sabre-

Lathas at an amazingly low pricel The R g R t I.
Sabre-Lathe is a precision machina e e al

with a powerful, self-contained, three-
speed motor, Use the Sabre-Lathe to s
make cups, bowls, furnitura legs, can-
dlesticks, To sharpen knives, tools,

lswnmower blades. To removerustand
’A‘hIIE they last:

rough edges from abjects. to pollsh

metal, wood and plastic. To sand in-

side curves, To make bevel cuts, rip

cuts and do scrollwork. To clean the

old finish off pieces, To put an an-

tique texturs on woodwork. All this, 4

i il I {711

and much, much more $6.00
shipping
anywheare

Imgide

U.5.A,

It'sa LATHE!

For turning furniture legs
shelving posts, cups and
bowis, Handles wood up
to 16" long.

It'sa SABRE SAW!

For scrollwork, rip cufs
bevel cuts, Can take wood
up te 1" thick. Cuts plas-
tic, metal, tubing,

It'sa DISC SANDER!
Calibrated tilting bedrest
lets you sand bavel cuts
to exact angle. Fast, acgu-
rate radius sanding.

It'sa CLEANER POLISHER!
Use wire brush te remove
rust, rough edges or for
““antigque’ texturing of
wood, Use cotton buffing
wheel for polishing.

It'sa DRUM SANDER!

For fine sanding inside
curves and radil, scroll-
waork, stc, Also for finish-
ing edges an chisels, cut-
lery, atc.

It's a BENCH GRINDER

Sharpens knives, toals,

lawn mowar blades, chis-

gis. Adjustable eve shisld
for protection,

You'll find hundreds of uses for this
extramaly versatile workshop on a big
variety of jobs. These Sabre-Lathes
are all first quality, perfect condition.
They're American-made by famous
MeGraw-Edison Company. Each one

; QUANTITY DISCOUNT to dealers and
comes with a ONE YEAR WARRAN- | o, 05lc Call toll-free: 1.800-328-5082.
TY against defects in the materials or

workmanship.
These Sabre-Lathes are priced way I FOR MASTERCHARGE AND

down low so we can liquidate tham Elﬁﬁ,ﬂﬁﬂ?ﬁ?_%ﬂ"ﬁﬁjwam and
FAST! Better order yours right away charpe your purchase to your ac-
befare they're all sold out! count, In Minn,, call collect.

C.O.M.B. Co. Authorized Liguidators
3258 Minnehaha Ave., 5. [/ Minneapolis, Minn, 55406

|
- |
I
| Enclosed is my check or money order, Please send me Sabre-Lathels)
c O M B co [ the low liguidation price of only 549,00 each, plus $6.00 sach for ship-
. . " = o | Prng charge, (Allow approx, 2-3 weeks for delivery.]
|
|
|
|
|

AUTHORIZED LIQUIDATORS of Bankruptey PLEASE PRINT CLEARLY

Mame.

Address
City State ZIP /

Merchandise and Manufacturers’ Overproduction

3258 MINNEHAHA AVE. 5., MINNEAPDLIS, MINN,
Phone: (612) 729-2345




8. OSTRICH PUPPET

"= 1/16"-DIA. HOLE
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1
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1/18"-DIA, HOLE
3B"-DIA HOLE

HOLE
1/4".DIA, HOLE,
THROUGH
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=

PINE LATTICE
{2 REQD.}
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WAYS TO SAY MERRY CHRISTMAS
(Continued from page 194)

be straight, so use a drill press or carefully
Quide your portable drill. Extra thickness pro-
vides good support for the dowaels.

7. Luan %-in. plywood is used for the
sides (inner and outer) and the base. This
wood is recommended because it is readily
available and reasonably priced.

8. Mall and glue 1x2 nailer strips to the
Inner walls and the aven base and attach the
grill supports before assembling the front
and back, Also make sure to notch out the
space on each side of the base to allow
clearance for tha lid supports.

8. Burner supports are atlached to the
underside of the top before it is put into
place. The sides go on last with glue and
finishing nails,

10. “Heat elements" are cut with a jig,
sabre or coping saw. Il done with a power
tool, four pleces of wood can be ganged to

MATERIALS LIST—COFFEE MILL

g
z
:
g

15 x 6% half round
Y x 6-1/16 half round

‘——.I:n'nmnn-:-;

Hhumnu#““lg
MO M o M

10. COFFEE MILL

MITER
CORRERE
USE DGEE CUTTER "
% AGLTER TO iy y
CREATE COVE GRAIN

(Il i
25
BE - e
BASE EDGE, FRONT AND 5IDES

58" .0ia

CERAMIC KhOE
104 x 3W°
RADSET

" " BRAD FOR
— DRAWER FRONT
e ALIGMNMENT
i REQD

ha"

14« 36"
Bano
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= L1 w0, BEH
SCREW 16 REQD.)

_/4] 4
i |

ROUND OFF

CORNER e o 5

save time In cutting and sanding the spirals,

11. Reflector pans are real ones, which
can be obtained at the housewares section
in most department stores, Use fast-seiting
epoxy cemant to attach the pans and

elements, but don't install them until after
the stove has been painted.

12. The grill is made with fonce wire and
four atripa of % % Ye-in. stock. An aluminum
foll oven liner (available at food markets and
department stores) adde a final realistic

9. EYEGLASS 1/2" DIA, touch.
HOLDER 'E';{JHE;D BEAD 13, To finish, sand all surfaces smooth and
. 997 seal with a coat of shellac. Paint the stove,
H using the color photo (page 116) as a guide
16 DA, x 2" with latex paints. Te protect the job, add a
SPRING DRILL coat of flat varnish,
i -
S NorDIA 2. Noah's ark
= FASTEM 1. Trace animal outlines on redwood (page
{ SHAPE TO WITH 121); cut out with jig, sabre or coping saw.
'I MATCH || EPOXY (The animals shown wers cut out on a
BRIDGE OF i1 Dramel jigsaw.) Cut all animals in half, using
EYEGLASSES | i/ a common key lock shape so the bodies will
Jt 12" be interchangeable.
f ~ 2. Using a utility knife, cut the beam to
size, allowing for a 45° bow and stern. Fill in
b missing portions, fore and aft, with scrap
41/8 piaces of plank cut as shown In the drawing.
g’;‘?ﬂ?g. Apply adhesive/sealer; let dry. Carefully cut
HALF-ROUnD 'he % x Y-in, groove along the hull to
TURMNED receive the deck. This also forms a railing.
BAMBOD The boitom edge of this groove should be
MOLDING about 1 in, from top edge: the groove circles
(2 REQD.) the entire hull.

34" PINE i 3. Measure and cut balsawood for the
house floor, walls and roof. Cul a square
hole in the roof;, check with giraffe to make
certain its head can poke through the top.

b — 4. Attach walls lo base and secure with
MATCH glue and pins. Fasten roof sectlions as
MOLDING shown, but do not glue the roof permanently
to the house,
} 5. Seal animals with primer, them paint

1" NO. B 33/4".DI1A with a nontoxic (lead-free) paint. Be careful

FH SCREW DECORATOR to avoid paint buildup on the key locks or

IRECESSED) PLACUE {Please turn fo page 198)
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Size amd
Wox 9% = 10%" pine
% x 7% x 24" pine
ﬁ 7% x 24" pine

x % x 47 |attice
1" dim. x 2515* dowsl
L ox 204 x T4 lattice
W x 215 % 47 lattice
Y2 1 3% 1 714 plywoed
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WAYS TO SAY MERRY CHRISTMAS
{Continued from page 196)

the bodies will not be switchable.
6. Bore 1/16-In. holes in various animals
and make tails of string and the like.

3. Hen and egg puzzle

1. The enlire hen puzzle can be cut from a
12-in. length of % x B-in. redwood or cabi-
net-grade plywood (page 121). For a narrow
kerf, use fine-blade jigsaw such as Dremel.

2, Bore one small entry hole on each
outline for getting the blade inta cutting
paosition.

3. The space (kerf width) will be dimin-
ished somewhal by paint buildup. But if a
supertight fit is desired, cut the various
shapes progressively by starting with the
largest and using it as the pattern for the
next, smaller oulline on a second board.
Continue in this fashion down to the final
egg shape cut from a small board.

4. When all parts are cul, check fit and
gand pieces smooth, Dust and apply a coat
of prime paint, then finish with colors as
shown, Mote: If puzzle is for a baby who
might put parts in mouth, make certain you
use lead-free paint only., Check the label for
toxicity when buying paint.

4. Horse bench

1. Using grid drawings as a guide, lay out
horse parts on ¥-in. pine and gaat an 5/4-in,
pina (sea page 121).

2, Cut oul parts using a jig, sabre or coping
saw. Sand all edges smooth, Note: For
uniformity, clamp front legs together for
sanding step. Do the same with rear |egs.

3. Temporarlly assemble the parts—do
not drive nalle homa. Make match marks lor
dowal holes for head and tail, then disas-
semble the bench.

4, Bore holes In seal, head and taill to
receive the dowels.

5. Check fit again,

8. Sand all pleces smooth, dust and apply
& coat of prime paint to legs, tail and head.
Apply a coat of slaln to the seat following
manufacturer's Instructions. Sei all parls
aside to dry ovarmight.

7. Next day spply a finish coat of paint to
colored parts, and & coat of semigloas
vamish to the seal. Allow to dry complately
before putting the bench into use. MNote: if
youngstar s still In the chew-anything age,
make certain that the banch ls painted with
a lead-free, nontoxic paint.

5. Animal crayon holders
1. I your local lumberyard carries 1%2-in.-

13. SMALL CANDLEHOLDERS
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thick pine, buy a short length and you're in
business. The animal crayon holders shown
were created by gluing up two pieces of %-
in. pine to obtain the required 1%-in. thick-
ness, Use the laminating technique discussed
earlier,

2. Lay out animals lightly with pencil using
grid and drawings on page 194 as a guide.

3. Cut out animal shapes using a jig.
coping or sabre saw. Sand all edges smooth.
Bore eye holes with a 1/16-in. twist bit. Bore
crayon holes.

14. ENVELOPE BULLETIN BOARD

as

SAWTOOTH HANGER
On BACK

O

27

1/2" PLYWOOD

- 3 T S

i i 12
s FOAM-CORE
BOARD

I-lj.hfl"a-
W W

LARGE PAPER m&i {4 REQD.)

nailheads with a nailset and fill holes with a
plastic wood filler or wood putty (page 194).

2. Lay oul car parts and cut using a sabre,
jig or coping saw. Sand all adges smooth
before assembly. Cars can be left unfinlshed
for toddier safety, If they're for older kids,
cars can be finished with a varnish,

Special instructions: Funny car—A Love-
Built design to which we have added dowel-
button hubcaps. Cut parts carefully and test-
fit belore final assembly. Il moving wheels
are desired, bore axle holes through base
using a drill press or portable drill (guided
carefully). An out-of-line axle hole will result
in out-of-ine wheels. The figure in the car is
a ready-turned form available from Love-
Built {see shopping information box, page
120, for detalls).

Skinny car—Another from Love-Built. On
this one, make certain that fenders malch
parfactly, aligning tham carefully when you
glue them to the body. Tack fenders tempo-
rarily so they won't shift about befora the
glue sets.

Truek—The heftiest toy of the lot. Care-
fully study drawing to make certaln you glue

15. CONTEMPORARY SPICE RACK
ANTIQUE ENGLISH RING PULL

1" SOUARES
B B
Ll 3
4 r—
= |- =

1 |

STAMP PATTERN

=

4. Since these holders are intended for
use by toddlers, leave the pine wood natural;
do not apply any finigh.

6. Amtrak ride-about

1. Cut pipe to length, cutting out & 3-in.-
wide strip 80 the pipe can accept tha base.

2. Using either & dado head in a table saw
or repeat parallel passes on tha table saw,
cut grooves on sides of base as shown (pape
194), Groove width should be sized to
receive the plpe, so make practice culs on
Em“ and check fit with pipe. Slip pipe onto

ase,

3. Draw an outline of pipe and base on a
second plece of %-in. redwood for the ends;
cut to shape and sand. Apply a cleat (sirip of
wood) to back of "plug" so that pipe and
plug can be permanently fastened together.

4. Cut two T7-In, lengtha of wood for the
undercarriage and drill two holes in sach—
evenly spaced—for axles, Install as shown,

E. The pantograph |s shaped and cut from
1% x 3%-in, wood, using a 45* angle. Bore
holea for bolt, then contour the bottom so it
fits snugly on the pipe. Use sabre or |igsaw
and a Surform rasp to do the contouring.

6. Locate and install the inside support
brace for the pantograph, but do not Install
the pantograph at this time.

7. Seal the plugs, spray with silver paint
and sal aside to dry.

B. Cut silver Con-Tact paper lor the base,
line it up evenly and remove just part of the
protective paper (aboul 2-In, strip). MNow
attach the pantograph, bolting it Into place.
Continue to apply Con-Tact, smoothing all
wrinkles as you go.

8. Cut sirips for doors, windows and side
design (loga).

10. Attach whaeels alter finishing them, like
the end plugs, with silver spray paint, Lock
wheeals In place with capnuls,

7. Toy cars, trucks

1. For maximum safety with toddlers, cars
can ba assembled entirely without nails, If
nails are used, do not eliminate glue, Set

RS - BEEE
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1" SQUARES 1/2" PLYWOOD BACK

up the right size blocks to work with, Easlest
cutting for this one Is on a bandsaw. On the
original, the whoels are fixed and do nol
rotate.

Sporta car—Parhaps the saslest of all 1o
make, though |azzy-looking. After cutting
body and fender parts, temporarily tack them
togather so the seat weall can be checked for
accuracy and allgnment. Use a drum sander
in & drill press or portable drill to smooth
the Interior circle shape.

8. Ostrich puppet

1. Start by laying out the body, head and
feet parts on pine, Cut parts out as shown
on page 196 using a sabre, jig or coping saw.
Band edges smooth.

2. Bore correct-size holes to raceive cord-
ing, fishling and so forth.

3, Glue pompons to head and tail feathers
to body. Use elther a hot glue gun (for
spoed) or white gluea which regquires a mini-
mum of 30 minutea to set.

4, Cut lengths of cording for legs and
install them In body and feet as shown,

5 Cul length of cording lor neck. Insart
and glua it in body hole, then twist it once
and insert and glue it Into head. (The twist
gives tha head a jaunty cock.)

7. Using & needie, push monolilament line
through leg near the foot and tie a knot, Cut
off line at desired length (leaving a little
axtra), Repeat for a second leg. then fasten

(Please lurn fo page 200)




can PARY OFF ...

This One Low-Cost Power Tool—

PLANES to desired Thickness....

MOLDS all popular Patterns...

—All at once or separately. .. All By Power Feed!

The Only Complete Workshop Tool Of Its Kind In The Worla!
From The Day It Arrives. .. the Belsaw will make and save you
maney. With shortages and inflation drivin a"g lumber prices sky-high,
this versatile power tool aaauymys for itsell by quickly converting low
cost rough lumber into high value finished stock. In just one pass turm
out your own quartar round door and window stop, casing,
tongue-and-groove . . ggmla: patterns. Other Belsaw operators
are making cases for grandtather clocks, furniture, picture frames,
fencing, bee hives, bed slats, mrwylng stakes ... all kinds of
millwork,

Bullt For Pros . .. Priced For Home Craftsmen. .. it is engineered
and built to industrial standards, bul factory-direct selling keeps the
price low. Handles tough oak and walnut as easily as pine, and so
simple to operate even beginners with no experience can use it.
With just this one low cost power-feed machine
in a corner of your garage or basement, you're
set up to supply lumberyards, cabinetmakers,
carpenters, remodelers, confractors and
hobbyists in your area with custom-planed
lumber, trim, molding... ALL of their
millwork requirements. You can supply pic-
ture molding to art shops, hardware and de-
partment stores, or sell direct to framing shops.
Al standard patierns are available from stock, or
we'll custom grind a knife to your own special
design or sample.

Does The Belsaw Pay? YOU BET!
READ WHAT OTHER BELSAW OWNERS SAY:

A Good Investment ® Robert Sawyer, Roseburg, Oregon: 1 be-
lieve that the Belsaw is the best investment [ ever made, I've been a
planer man for vears and am now retired, The Belsaw has earned me
aver 560,000 extra income {n the past eleven years."'

Pays For Itsell # R. 5. Clark, Springfield, Ohio: "' bought a barch
af walnut in the rough, and after planing it on the Belsaw [ figured up
the money [ had saved. It was enough to pay for two-thirds the cost of
the Planer. ft really does a good job,”"

More Than Expecled #® Siephen Schultz, Orangeville, Penna.:
"'This machine pays for itself by making money out of scrap boards,
It is a very well built machine and | confess it is more than [ expected
Sfor the price. It does everything you say it will."

. And Belsaw Is The Cheice Of Professionals:

“I recommend Belsaw’s Planer-Molder-Saw as the most useful
shap rool that any craftsman could owa, We use ours every day in the
WorkBENCH model shop, and couldn't get along withour it

JAY HEDDEN—Editor of WORKBENCH Magazine

Beisaw In Your
Qwn Shop On Duf

Mail Coupan Below
Faor complete
petails!

You Take NO RISK! The Belsau
Is Backed By QOur Exclusive 100%
Guarantee of Satisfaction
® Ty the Belsaw In vour own shop for a {uII A0-Days
and put it to work for vou. Give it a thorough test and
make it prove that it can do everything we say it will

use it just as much as you want. Then if vou are not
completely satisfled, just send it back and we'll return
every penny you sent. And YOU are the sole judge!
There are no questions ashed there are no fine
print ‘use’ charges, Our flat quarantee is that YOU must
be 100 % satisfied or you get your money back.”

Turn Extra Tigne
imia
[.1.-.lnr Dﬂ;"

Just Mail Coupon ...

NO OBLIGATION and
NO SALESMAN Calis!

... RUSH COUPON TODAY!
If coupon has been  BELBAW POWER TDOLS Co.
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postoand with name
wnd gelsfreas to;

goav Field Building
Kansas City, MO 84111

BELSAW POWER TODLS Co.
209V Field Bullding

Kansas City, Missouri 84111

[ YES, please send me the FREE Booklet
that gives me complete facts abour Belsaw's
Planer-Maolder-Saw and full details on how
I can gualify for @ 30.Dav Free Trial right
in my own shap. | understand there is No
Obligarion and that No salesman will call,
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WAYS TO SAY MERRY CHRISTMAS
{Continued from page 198)

monolilamant line ta body and head in the
sama  way,

#. Fashion control sticks as shown; attach
with whita glue and 3/8-in. brads.

¢. The easlest way to assemble the bird is
to temporarily suspend the control sticks at
the desired height above the workbench.
Then, starting with line from ona leg, attach
to control sticks. Mote which control leg
each line |s lastened to; this Is Imporiant.
Aepaat for sacond leg—>but cut this line a bit
gherter, Next, hold body in desired position
and attach its line. Finally, hold head in
position and connecl line 1o control sticks,

To cporale, move contral sticks laterally—
left torward, right forward and so forth, Head
and body can be bounced about by moving
front (head) and rear (body) sticks up and
down slightly,

9. Eyeglass holder

1. If you lack a wood lathe, and/or lathe-
{urning abilities, you can fashion this project
from a plece ol ready-furned bamboo mold-
ing. Buy the shortest possiole length that
your lumberyard will sell.

2. Cut the verlical piece to lenglh—that is,
to the bamboo joint (see page 196).

3. Seleet the plece of wood that will be
sandwiched batween the bamboo pleces. Cul
it to length and shape the upper end o
receive the eyeglasses to be held, Apply
plue 1o mating surfaces and bond the three
pleces together. Use rubber-band clamps
until glua dries. _

4. The base consists of a ready-made
decorator plague. Line up the wvertical mem-
ber in tha recess; mark for and bare 1he
sorew pilot hole. Assemble with glus and
SCrew.

§, Bore small holes at the top as shown to
receive the ends ol springs. Bend ends of
gprings, apply dab of epoxy to ends and
Iinstall springs in holes.

8. Atlach buttons with amall brads,

7. Seal wood parts wsing Krylon Mo, 1301
clear spray, When dry, spray paint, allow to
dry, apply stickers.

10. Cofiee mill

1. This box Is built vaing straight-forward
carpenfry—no f(ancy joints are called for,
Thus it can be built with a minimum of toals.
The box is slzed to sult tha grinder that wa
used (ses the shopping information box on
page 120 for where-to-buy information).

2. Study the drawing and cu! (see parts
page 196). Note that there is a tapared lip
arpund the box inside to assure that ground
coffes 13 fully routad to the drawer below,
Cut the skew malerials and affix to sides
belore temporarily assembling box, Use
miters at the corners. .

3. On our box the decoralive edging on
the base was created by cutting & cove
shape with a router and then adding a half-
round molding. If desired, the decorative
adging can be accomplished entirely with
gither moldings or a router alons.

4. When the box is femporarily assembled,
check grinder fit and adjust box dimensions
if necessary.

5. When salisfied with (it, permanantly
assemble box wusing glua (sparingly) and
screws as shown,

6. Consitruct the drawer focllowing the
drawing. Make certain it fita the box belore
permanantly assembling,

7. To finish the box, we used Rez latex
stain, followed by two coats of McCloskey
eggshell finish vamish.

11. Workshop clock

1. Trace handsaw onto plywood with a

200 POPULAR MECHANICS

pencil (see page 196) Add an extra Inch all
around Il your saw seems too small.

2. Cut out shape using & |ig, sabre or
coping saw,

3. Bore & starter hole in center of handle
opaning, insert coping or sabre saw and
complete the cut,

4, File and sand all edges smooth, Use a
surfaca.

5. Use either a threa-sided file or sabre
fine-grit paper (150 or finer) on the front
gaw to form simulated saw leeth,

B. Dust oM all surfaces and apply a coat of
plgmented shellac (such as B-I-N or Ename-
lac), Painl areas as shown In the color
picture on page 118,

7. Bore the hole lor the clock movemant

16. FLAX SPOOL CANDLEHOLDER
i Maa i - i _W
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CUT 15

STEPS WITH
PARTING TOOL.
VARY WIDTHS
SLIGHTLY

EACH STEP

GLUE AMECES 7/B = 31/2 5 127
MAHOGANY TOGETHER TOD MAKE
TURNING BLOCK FOR ONE CANDLEWDLDER

as shown. Important: The size of this hole is
determined by the size of the clock move-
ment. The source for the clock wa usad s
listed in the shopping information box on
page 120,

8. Check clock movement for fit; tampao-
rarily remove the works.

8, For maximum protection apply a coat of
wvarnish or shellac to all wood parts (on the
original we used Marvathane),

10. Parmanently [nstall clock and hands,
lollowing instructions furnished,

11. Add brass thumbtacks for handle deco-
ration and at the 12, 3, 6 and 9 o'clock
positions. Fasten blocks on the back for
hanaling

12. Small toolbox

1. Lay out and cul all parts following the
diagram on page 116,

2. Fasten small box supporl cleats (4} to
both sides.

3. Fasten sides to bottam and one end.

4, Insart handle in the secured end and
apply olus sparingly to dowel end.

5. Insert other end of dowel into the
second end panel and secure il to box,

6. While glue is stll damp, bore under-
sized pilol holas for the dowel-holding 84
finishing nailz at both ends. Secure dowel
with the nails and set nalls with a nailaet.

7. Build the two litlle boxes as shown,

gluing them up after checking tham in the
toolbox to make certain they fit,

8, If desired, the box can be flinished with
saveral coats of varnish, but ii's not a must.
To ksep ours clean-looking, we applied two
coals of ZAR urathane varnish,

13. Small candleholders

1. These asre straightforward and simple
lathe turnings. The holders shown were
tashiened from glued-up blocks of mahogany
and ocak (see page 188).

2. The holders can be finished In the lathe
I a clear finish is desired. On the models
shown, we applied o shellac sealer coat
while each piece was still spinning In the
lathe, The holders wera then removed and,
for a holiday toush, sprayed with aither
Krylon red or semigloss white,

14. Envelope bulletin board

1. Attach Foamboard toc plywood with
rubber (or Con-Tact) cement, allowing a 1-in.
Foamboard overhang at bottom (page 188).

2. Placing Foamboard side down, glue
largs, X-type paper clips to back of Foam-
board owerhang using Permabond Super
Glus.

3. Flop the bulletin board and draw o
simple postage stamp (see grid drawing)
using fell-tip markers, 1 desired, the enve-
lope can be addressed using felt-tip markers.

4, Make a plensing arrangamont of push-
pins that will hold your measages.

6. Incoming mall—lor various membara of
tha family—can be suspended from the large
paper clips.

15. Contemporary spice rack

1. On a plywood sheel, lay oul empty (and
cleaned) sardine cans in an  attractive
arrangement (page 198).

2. When satisfled with the arrangement,

(Please turn o page 202)
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Powerful 69 c.c.
with 16" cutting
bar for the brute
force you need
to turn hig
trees into
firewood,
FAST!

Fully jeweled
and balanced
Engine!

Sure, yvou've seen lots of sale prices on “sissy”
little chain saws. And thay're O.K. for trimming
tenigs and small branches, But when you want 1o
tackle big treos in the forest for a winter supply
of firewood, little “toys™ can’t take it. You neod
& chain saw with plenty of guts and hig, strong
teeth 1o make short work of large tress. You
o] this powerful 4.2 cu. . QUIKUT!

This 15 the same great saw uied by commertial
loggers, day after day after day! Compare the
features of this QUIEKLT with the BEST models
of any compating models. You'll guickly realize
what & sensational valie this Lop gquality chan
i really 18,

The manufacturer, American Power Equipment
has designed newer models and 15 discontanuing
this ane, Mo we are suthorized to ligudate this

VISA

C.0O.M.B. Co.

AUTHORIZED LIQUIDATORS of Bankruptcy

Merchandise and Manufacturers’ Overproduction

3258 MINNEHAHA AVE.S., MINNEAPOLIS, MINN.
Phone: (612) 728-2345

MUST LIQUIDATE!

POWERFUL 4.2 cu. in.
COMMERCIAL LOGGING

Needie bearings on all key moving parts!

A commercial logging saw at the low price of backyard models!

ONE YEAR PARTS REPLACEMENT WARRANTY ON ALL 3 MODELS!

It any part should prove to be defective within one year from date of purchase, call our 1oll-free
number |1-B00-328-5082) and we will replace it FREE of charge. For normal servicing, there are
over 340 puthorized service centers in the ULS.A, & listing of them comes with each saw

For MASTERCHARGE and VISA members only:

Reg. Retail:
s3009. 95

Plug
55.00
shipping
gnd
handling

l‘.ﬂllﬂ\ﬂﬂ“

Easy to handle!
Barely 14 Ibs,
in weight. Made in U.S.A. by
4. . American Power Equip-
. ment Company.

OQUANTITY DISCOUNT to municipali
ties, utilities, logging firms, govt, sgencies.

e

Alrcraft guality
hard ehromed steel
cylinder wall®

=

&-reed pyramid intake
valving for greater power!

Autematic lubrication
increases with accelerationt

Bumper spikes
for easier cutting.

sntire inventory at an amazingly low clossout 2 I c“ l" BHAI" snw

price. It means a HUGE SAVINGS for yvou. But WITH '|.|‘,| CUTTING E.&R
don’t delay. Dur supply is limited, Order yours Maore fugged, Mo

right away, before they 're all sald out Mare o thamn 1 . AL H&g HEtﬂll.

it .-I i’l. -1! :.!'Zj: 5199.95

MNaw . .. far only:

119

: Plais £5.00 ihip-
& for you! ping & handling.

TOF QUALITY FEATURES THROUGHOUT
» Arrcraft guality, chromed stesl cylindar wall
& Fully jpweled engine with needie hearings on all
key moving parts in upper and lowet crankcass
@ d-reed pyramid intake valveng for greater power
& Anti-vibe, cushioned ront handle bar
w Adjustable, sutomatic oiler, the more sccelers
ton, the more lubrication
& Low [one,
& All position carburetor
# Carbsuretor gdjustment for high and low jets.

spark areest mufiler,

® TE"” speedd tip bar with 3787 piteh chroms chain 2 2 RE‘Q HE‘tﬂH
& Contral cut bumper spikes for sasier culting £ CU, I, EHAIN S-AW

*169.95

; i g Mow ... Tor only:

*89 00

Pn + $5.00 snip
ing & handling

C O0.M.B. Cﬂ Authorized .f_.'r,ru-'cf.irnrx PM-11
3258 Minnehaha Ave. 5. / Minneapolis, Minn. 55406

Enclosed s my check or money arder, Please send the
] &.2 cu, in, @ 5199.00 plus 85,00 ENipping a

master charge

following chain saw

o handling Allasy

¥ il m. @ S119.00 plus 55.00 shippin il lanaling f-od WIBEKS
2.2 cu, in, @ $89.00 plus $5.00 shipping and handling s

PLEASE PRINT CLEARLY
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" RADIATOR SPECIALTY COMPANY -
P.0. BOX 10628
Charlotte, N.C. 28237
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ICY FINGERS

Where do you feel the cold first? If it's
your hands, you should know about Da-
mart's double force Thermolactyl glove
liners, Made with entirely different, non-
allergenic miracle fabric, they give you un-
believable comfort by retaining natural
body heat inside any gloves you wear. Wear
with mittens, too!

Ask the Mount Everest climbing expedi-
tion. They wore Thermolactyl because it lets
perspiration evaporate even while it holds
body warmth. Yet there's no bulk or weight
to hamper movement.

Damart glove liners are made with spe-
cially brushed fabric with the soft surface
on the inside. They protect your hands
against pain cavsed by dampness and sud-
den temperature changes. Incredibly light-
weight. Easy to wash and dry. Only $9.25
per pair, plus handling .
and shipping—3%1.25 per
pair. Mavy only in any \»
size up to 10.

Damart, Inc. Dept. 61258

1811 Woodbury Ave., Portsmouth, N.H. 03805
Please rush me my double force Thermolactyl
glove liners in size . 1 enclose a check or
money order for ___ pair{s) at $9.25 each
plus handling and shipping—%1.3% per palr.

Print Mame

Address

City State Lip
& 1978, Damart, Ing,

—Ejamart

# UP TO & MILES MORE PER GAL — INSTANTLY!

o UP TO 20 MORE HORSEPOWER FITS CARS, TRUCKS
# QUICKER STARTS — FASTER PICK-UP

® SKVES $125 10 5175 YR (DR MORE!)

Motarisis rave aboul this mirg- ORLY
cle new inventon (U5 Patent, -l.! 95
J118435) Mot just o gimmick 5 £
but o real super gas saver | | Pus 75 cents
Automatcally corrects aver- ’b.'g.:"r,,?,q
rich mixture, 2 Makes engine
burn II:I!'n gols, air for every gol ;": :%1!’5-
gos. Gos prices going up -
order now, & Huuug:u 1978 Lowpodd
HOLLOWELL'S Gty Vit
hm P4 Bex 303, Gy Mileage
mpten, Pa. 18964 Boakler

30-DAY MOMEY-BACK GUARAMNTEE

WAYS TO SAY MERRY CHRISTMAS

{Conlinued from page 200)

lightty mark the cans' positions with a
pencil, then fasten them in place with a nail
through the center of each.

3. To secure the cans firmly, apply a boad
of fast-drying adhesive around all edges
where they butl the plywood board, Use a
type of glue that dries in about 10 seconds.

4, Screw cup hooks into the bottom of the
rack and add a decorative hook at the top.

5. Spray the entire plece with a prime coat
of flal-white paint. Allew to dry throughly,
then apply a spray coat of glossy white
paint.

6. Fill chosen containers with spices and
fit the containers into the sardine-can open-
ings. Hang the rack by suspending il from
the decorative hook,

7. Applying preprinted labels {as we did)
adds a professicnal touch to your project.
But if you prefer, you can letter your own or
apply small magazine piclures to Identify
bottle contents. A small amount of Fun-Tak,
a reusable solid adhesive, helps to keep
spice botlles neatly and securely In place.
Hang any loose, but necessary, kitchen tools
with holes in the handies from the cup
hooks.

16. Flax spool candleholder

1. Start by gluing up the wood for the
turming block., The protolype holders are
turned from mahogany (page 200).

2. Rough-round the block with your deep
gouge, then smooth the shape with sither
spindlea gouge or skew.

3. Create the steps in the lower segment
by using the parting tool. On the criginals,
we did not use calipers to size the steps; we
choose to “eyeball” the increments for more
authentic, antique-looking spools.

4. After turning step shoulders, sand the
shape smeoth while it s still spinning in the
latha.

5. Using standard lathe technique—parting
toel, skew and hand-holding the free end—
drop off the piece while It spins at a slow
lathe speed,

6. To finish, apply several spray coats of a
satin-finish urathana varnish.

17. Napkin holder

1. Cul a plece of 3:-in, wood 3% x 8% In.,
then run a Y-in-wide saw ker! near each
side. The original utilizes red cedar, but any
wood can be used (page 200).

2. Sand the block smooth, slightly breaking
all sharp corners.

3. Apply two coats of shellac, sanding
lightly between coats with 150-grit paper.

4. 0n a % x 6% x 17-in. piece of clear
sheet acrylic (such as Plaxiglas) mark and
cut the two sidepieces. Note: Leave the pro-
tective paper on the plastic until you are
ready to install parts. Round the corners,
using & sabre or jigsaw with a fine-tooth
blade.

5. To remove saw marks from the plasiic,
pull a sharp chisel, held vertically, across the
edges in a scraping motion.

6. Sand edges smooth with abrasive pa-
pers from 220 up to 600 grit. Buff edges to a
high polish, using a soft cloth and rouge, or
auto polishing compound, Remove the mask-
ing paper and apply a few dabs of epoxy
cement into the base grooves lo sacure the
panéels,

7. Cut the candle and flame shapes out of
colored prismatic film, peel away the back-
ing and press Into place. Note: Though
prismatic film tends to be expensive if pur-
chased locally, we have located a source that
will supply the film in the amount needed
for one holder (see shopping information,
page 120). ™
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SIONAL CAR REPAIRS

FOR JUST THE COST OF PARTS.

In just six years, the cost per mile of main-
taining a car has more than doubled. And

the biggest reason has been the skyrocketing
cost of mechanics' labor. But now, you can
repair cars as quickly, as easily, and as pro-
fessionally as a $20-an-hour mechanic. All
it takes is the parts, some of your time, and
a copy of the Moror Auto Repair Manual,

You can fix almost any part of
any domestic or imported car.
Quickly. Easily. Right.

Just look up the make and model in the
handy reference index. The Moror Auto
Repair Manual shows you, step by step,
where the trouble is, which parts and tools
to use, what to do to fix it fast— and right,

You can learn the same way
professionals do.

The more than 1,000 pages of the Moror
Auto Repair Manual contain over 3,000
detailed diagrams and pictures, Over
225,000 service and repair facts in simple,
easy-to-follow language. Hundreds of
tables and over 55,000 essential specifi-
cations and dimensions,

And a troubleshooting section that
helps you pinpoint over 42,000 causes of
car trouble,

Soit's no wonder the Moror Auto Repair
Manual has become the Bible of profession-
al auto mechanics. More than 10,000,000
copies have been bought by repairmen,
service station operators, the U.S. Armed
Forces, schools, and do-it-yourselfers all
over the world.

One manual is good
for all the cars you own.
These money-saving directions are boiled
down from more than 300 official factory
and service manuals. So you don't need a
different manual for every different make.

A chance to make money
as well as save it.

In addition to saving $20 an hour on
mechanics’ labor for your own car, you can
also use the Mortor Auto Repair Manuals
to make money. By repairing friends' and
neighbors’ cars—or by srarring vour own
pari=time car repair business,

For the price of one hour
of a mechanic's time, a lifetime
of mechanical knowledge.

Atonly $14.95($22.95 for the imporied-car
edition), the Moror Auto Repair Manual
can easily pay for itself with the first one-
hour repair job you perform. And over the
years, the mechanical knowledge it con-
tains will let it pay for itselfl many times
over, with every repair you make,

Pick up a copy today. And for years
you can get professional car repairs with-
out paying stiff prices for a professional
mechanic's labor,

MOTOR AUTO REPAIR MANUAL

THE BOOK THE PRO USES

New domestic 1979 edition on sale early November. Available wherever books are sold.



Backpacker Vs
Ready-made
valye $45 00

Kit price
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FROSTLIME KITS,
Dept PM118
Frosthine Cirche,
Daervnr, Codorado
Boz4a1

Sew it up.
Wear
the Warmth

of Down.

Down is warm as nothing else is. And the se-
cret 1o buying the linest down products-at
reasonable prices is to sew your our Frosl-
fing Kits.* Shown here is the rugged Back-
packer Vest, the perfect companion for the
ocutdaor person. Fealures include high-loft
collar, fully corded nylon zipper and cargo
slyle handwarmer pockets. Made of rugged
nylon in Mavy, Danim Blue, Kelly Grean,
Brown and Rust. The Backpacker is just one
of 120 money-saving sew-il-yoursell kits in
our FREE Frostline Kiis color catalog.

16g ook at Frostine
Kia 120 ways to gualily down-libed progecis

Save lime Call us at (303} 451-5600, Ext, S00

i
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TAPPING THE WORLD'S DEEPEST,
{Continued trom page 21)

Mineral Resources of the Sea, that's
considered the standard work in the
field. Today, Dr. Mero heads Ocean
Resources, Inc., San Diego, and is
known as an innovative and outspok-
en expert on sea-floor mining.

Because ocean-mining operations
are so costly—it's estimated that
$1.5 billion would have to be in-
vested to get commercial mining
started—the effort is being pressed
by a variety of international consor-
tiums, with member companies shift-
ing in and out of groups as develop-
ment projects are pushed or put on
the shelf.

Five U.S. groups at work

At this writing, there are five
ocean mining companies in the Unit-
ed States that work with partners or
gponsors, The Ocean Minerals Co.,
Mountain View, Callf., for example, is
backed by the Lockheed Missiles
and Space Co., Sunnyvale, Calif.;
Amoco Minerals Co. of Chicago; and
two Dutch companies.

Ocean Management, Inc., Belle-
vue, Wash., is partnered by Inco.,
Ltd., Canada, the waorld's largest
nickel producer; Sedco, a Dallas
concern that does a lot of offshore
oil work; a group of Japanese com-
panies; and the AMR group, made
up of three West German compa-
nies.

The other three companies in-
clude Deepsea Ventures, Gloucester
Paoint, Va.; Kennecott Copper Corp.,
New York, N.Y.; and Dr. Mero's
Ocean Resources, Inc. All work with
foreign partners.

There are two major mining sys-
tems under development—mechani-
cal and hydraulic. In the mechanical,
buckets are attached to a huge
clozed loop of cable that's in contin-
uous motion, pulled by traction ma-
chines aboard the mining ship. As
the ship moves slowly, the bottom
buckets scrape across the sea floor,
scooping up nodules.

The buckets are pulled up to the
stern of the ship, emptied, then
lowered again for another pass. The
buckets bring up nodules only; bot-
tom sediment is washed out as they
ascend. Tested so far on a pilot
scale only, this method is also
designed for use with two mining
ships working together. In the latter
case, the buckets are strung be-
tween two ships steaming side by
side on parallel courses so they
scoop across a wider swath along
the ocean floor.

Hydraulic system favored
The hydraulic system is currently

DO-IT-YOURSELF |

FINE FURNITURE KITS

« Heirloom quality

= Solid 3/4" hardwoods

« Easy 1o assemble

« Many modals I

= Money back

guarantee I

# Factory direct prices '

= Prompt shipment ‘
1

i

Send §1.00 for color calalog i
Relund on firsl purchass.

CLOCK COMPANY
WURLD'S LARGEST MANUFACTURER
OF GRANDFATHER CLOCKS
Dept, F-415 Emparor Industrial Park
Fairhope, Alabama 36532

DRILL YOUR OWN
With this lo

WATER WELL Yith this low

can dnll your own water well for I'.'Z.'.ﬁ,

than d pay a commercial drlller
C:“EE and have an unlimited st..q;tlg:ma

good, clean, pure water
oo HILLSIDET This ot can be | |

operated horizontally to drill

i) @ frea-flowing springs.
gt FREE BOOK BY 15t CLASS MAIL | |
Phone Toll-Fres

300-821-?7%

{Ext.
OR SEND MAME AND ADDRESS TO:

MFG. CO.
AL, 36801
NOW!

Chimney sweeps are cleaning up in all sections of
the country. You can eam as much as $1000 per
week, and we can prove it!

Send for free bookler or | AguSt West
call our Toll Free Numbser,
{In Georgia-800-282-1333.)

CALL TOLL FREE
800 2418444

A SPECIAL GIFT

IN TIME FOR CHFIISTMAS
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Ll -y
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Essy-Pay Plan Chnt o wtawta,

PRESTIGE RINGS you'll ba n-uuui.omr Carmbine your
present atfiliation or profession with a litetime armad ser-
vice memenio. Heavy, man-sized in 10-14K gold. Amer-
ica's largest selection of miitary rings, over 1000 com-
binations. all services, all wars. Prompt delivery. Masiar
Charge. Visa, American Express, Money-back guaranise!

Send for FREE full color catalog today.

AOYAL MILITARY J LAY
Box Y-KB11 Apache Junction Arizona BS220



WETTEST MINE

tavored by most of the groups. It
employs a collector or dredgehead
that is towed along the bottom by
the mining ship, which moves at two
or three knots. Connected to the
ship by a long string of pipe, the
collector functions like a powerful
vacuum-cleaner nozzle, sucking in
nodules as it slides forward. Nodules
that would be too big for the pipeline
to handle are shunted aside by a
screening device.

In one version of this system,
submersible pumps draw water and
nodules up through the pipeline. In
another, compressed air injected at
several points along the pipeline,
rises and expands to provide a lift-
ing force.

Field highly competitive

Each ocean mining group has
worked out its own adaptation of the
hydraulic system. Since the field is
highly competitive, the groups tend
to be secretive. However, John L.
Shaw, president of Ocean Manage-
ment, was willing to tell PM about
OMI's recent big test in the Pacific,
the only successful operation to be
undertaken on such a large scale to
date.

As described at the start of this
article, the Sedco 445 (the 445
denotes the ship's length in feet)
was used as the mining vessel. But
before the venture could get under-
way, in February, the ship had to be
converted from oil drilling to ore
collecting. The main changes in-
cluded a new below-deck pipe trans-
fer system and a new hydraulic mast
{the midship steelwork tower that is
the most prominent feature of a drill-
ship). The hydraulic mast is inge-
niously mounted in a gimbal ar-
rangement that pivots freely, permit-
ting the mast to remain vertical at all
times regardless of the ship's pitch-
ing and rolling in rough seas. These
alterations wera required because
the pipe was much larger—some of
it as much as 9% Inches in diame-
ter—than the one that is used in
drilling for oil,

Over three miles of pipe

In all, 18,000 feet of pipe—more
than three miles of it—were lowered
in 36- and 42-foot sections. Special
joints were used to create a string of
pipe strong enough to withstand the
stresses imposed by its own weight
plus the strain of being towed along
the bottom.

The nodule collector used was
smaller than that projected for full-
scale operations. A sled-like device

' {Please turn lo page 206)

4-for-1 SALE!

Top Quality J.1.L. 4-in-1
IN-DASH

am-Fm CAR STEREO with

8-TRACK or CASSETTE

PLUS 40-CHANNEL CB !
AS

Low $
AS

WHILE
SUPPLY

gntértainment centers
modular, compact, firat quiality
G-in-T it at a price you migght
pay for a radio only! Get stereo
high-fidelity FM Radio, AM
Radio, B-Track or C: i

CH all for one low

thousands sold nations

while supphes last '

[0 #883/102 In-Dash Combination B-
Track Stereo. AM.FM./ Stereo Radio and
A0-Channel Digital Toueh-Tuning ARI-CB.
Features LO/ DX switch, Sterea lght, B-
track program lights, CB stendby switch,
LED channel readout. Plus many othar
features

while supply lasts only . _ .. s 1 49700

[0 #810/702 In Dash Combination
Steren Cassatte Player. AM/FM /Stereo
Radio and 40-Channel Digitsl Touch-
Tuning AM.CB. Features cassetls gjoct/
FF button, CB salector, CB standby switch
Plus many other features

while supply lasts anty.. .. §159.00

O w202-558 Single Sideband #0-
Channel CB featuring Digital Touch-Tun-
ing AM-S5SB CB for 120 etfective
channels with greatar clarity and resch. Al
functions right on the mike. A top-notch
unit, Choose 558 instead of standard 40-
chanmel CB with #4853 or 5810 abowe.

Plaase add . ... .......550.00

M Rocessomes I
|

[ AM/FM/CB Retractabls Antenns
[mounts like reg. car antenna)
List#39.96,..,..,..... NOW #2988
. O &% Full-tans Coaxial Spaskers .
10 ar. magnet par spaaker.
L3096 pr. ....... NOW #1895 pr.
. [ 67x 9 Full-tane Cosxisl Speakers
70 pz. magnet par speakar

List #8886 pr.. .. ... NOW 828.95 pr.
[ Field 5 trangth/ SWR Mater to test Ant
List#28.96 .........cccin NOW »19.86

CLIP AD AND ATTACH TOLETTER
Pa. Res. Add 6% Sales Tax.
1100

%IPAU INC.

“DISCOUNT MAILORDER!”

70 James Way, Southampton, Pa. 18888
Phone Orders Call (216) 322-8689

NAME

ADDRESS

cITY STATE Iir
BankAmericard’ Visa, Maztar Charge-

Exp.

Dats

Card ¥

‘Thinner Wallets

Until recently the thinnest wallets
were made from expensive seal skins.
Then a new material was developed—
Oxford Nylon. Pin Craft Corporation
patented a unique line of wallets out of
this durable woven material. Con-
sumers’ Research Magazine did an
extensive study on wallets and con-
cluded by giving their top recommen-
dation to Oxford Nylon wallets. Oxford
Nylon does not have the thickness of
leather, yet it is more durable, lighter,
longer wearing, flexible and very thin.
Thus the Oxford Nylon wallet is more
comfortable to wear, and your clothes
look better without a wallet bulge.

Available in the 3 most popular
styles, all have window cases for 16 or
more credit cards. You can try an
Oxford Nylon wallet with the under-
standing it can be returned within 31
days for full refund. The wallets are
sold regularly (since 1973) through the
Wall Street Journal, Three year guar-
antee. Great gifts for friends and
associates, Give yourself a 10% dis-
count when ordering 3 or more. Send
the coupon or equivalent information to:

Pin Craft Corporation Dept. PM
16 N. Mentor Ave., Pasadena, CA 91106

Sportster — Smallest
and thinnest. A card-
case and billfold, for
hip or shirt pocket. $6%

Classic—Thinnest
hip pocket wallet
with a section for
money and notes
plus two hidden compartments. $7%

Executive—Coat or
hip wallet with a
handy stacking rack
for credit cardsand a
3'2x5 picture win-
dow. Two hidden compartments. 8%
Put the model letter S, C, or E, and
quantity after the color(s) you want:

Black Brown, Tan

Burgundy. DarkGreen_______
NavyBlue_______. Add $2% for em-
broidered initials_______ ingold O

orsilver O] gift wrap [J. Made in U.5.A.
Name (Print)
Address

Zip
CheckOM.O.OMasterCharge] Visa[l
Carte Blanche[JDiners] Expires____
Card#
To speed credit card orders, call toll
free nationwide (800) 423-4541. In
Calif., AK, HI, toll call (213) 793-2101.

NOVEMBER 1878
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GLASSLINE PRODUCTS, INC.
18305 MINNETONKA BLVD. + DEEPHAVEN, MN » 55361
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Get it all
donewith one§

Dremel Moto-Tool with
variable speed control.

Dio it easier and faster with Dremel.
The Moto-Tool does projects that
used to take many hours ina
fraction of the time. Home repair
projects become easier and more
enjoyable to handle. The Dreme|
381—buy it wherever fine power
tools are sold. Dremel . Div. of
Emerson Electric Co., 4915—21st
St., Ragine, W1 53406, Dept. E1111
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DREMEL

TAPPING THE WDHLD'E DEEPEST,

equipped with TV cameras and other
electronic gear, it was about 30 feet
long and 10 feet wide at its “mouth,”
where the nodules are scooped up.
The commercial version may be
about 40 feet wide and capable of
handling 250 tons of nodules per
hour,

Collects B0D tons

Two different lifting systems—
submersible pumps and compressed
air—were tested. Both reportedly
worked well. The test program
ended in May and resulted in recov-
ery of 800 tons of nodules.

“It demonstrated the first success-
ful mining of manganeses nodules in
large quantities,” OMI's John Shaw
told PM. "It was a significant techni-
cal achievement that required the
invention and development of new
equipment and techniques. | think
the key to the success of our
venture, compared to others that
have failed or fallen by the wayside,
was that we put together a group of
companies with such a broad range
of available technology.

“Another important part of the
project was our exploration program
that discovered the site and then
thoroughly mapped out the distribu-
tion of nodules and the bathymetry
(depth measurement) of the ocean
bottom."

Effects on environment

The test demonstrated that mining
for manganese nodules can be rela-
tively straightforward. The ore is not
wrenched from the earth. No drilling
or blasting, no shafts to be bored, no
mountains moved or structures built.

Though seabed mining entails no
cavalry-charge assault on the envi-
ronment—at least not at this stage—
the U.S. Government is watching its
effects. The OMI tests were ob-
served by scientists aboard the
Oceanographer, an oceanographic
ship operated by the MNational
Oceanic and Atmospheric Adminis-
tration (NOAA).

Monitoring included samples and
measurements taken along the sea
floor and around the plume of sedi-
ments discharged by the mining
ship. The effect of the collector on
the sea floor was observed with
deep-sea cameras, and core sam-
ples were taken of the disturbed
sediments to determine changes in
small marine life forms.

Though preliminary findings indi-
cate that the mining test had no
serious environmental impact, it will
take more studies to assure an
absence of long-range effects.



WETTEST MINE FREE SANDING BELTS

DIRECT FROM THE MANUFACTURER
{Manufactured at 842 MNorth Eighth Street, Reading, Pa.)
With your order of one dozen or more belts, receive six free. All belis are cloth

NOAA will continue to monitor all backed, first qualily. Made from tough aluminum oxide abrasive to give longest
such minfnﬂ operations. life of any material sanded.
Catalog of useful abrasives for the home

Who owns the seabed? workshop available upon request

BUt the b*ggBSt hurdle fﬂ¢lﬁﬂ the Lowest prices anywhera for sanding belts. All bells are cloth backed, first quality. Mada
mining companies has yet to be from tough aluminum oxide abrasive to give longest life on any malerial sanded. Elec-
overcome. It's a legal snag—on the tronic presses give smooth, bump free splices. The same precizsion used in our manu-
QUE’Sﬁﬂﬂ of who owns the ocean lacturing thal has satisfied all our industrial customers is now availabla directly to you
bed. The United Nations has been T
wrestling with the problem for a Assorted grit sizes or specify size | Prompt delivery from stock
decade in a series of “"Law of the Check your size and how many dozen | CHECK OR MONEY ORDER ONLY
Sea" conferences. 01 x42” — § 6.50/dow. | Add $1.50 for shipping and handling

A group of developing nations— g2"x21" —  6.50/doz. | PA. residents add 6% tax
many of them landlocked—want to Bt — SEns I e - -
protect their rights to remote 03" x23%~—  8.25/doz. [
seabeds by having the UN. take 03" x24" — B.50/doz. | e
complete control over the mining, D" x27" — 8.75/doz | City, State & Zip
distribution and pricing of ocean- E:": g:;"""— :g-f:*,gg:- |
bottom ores. Other, advanced na- $5 02T o 1998 )d0r |

' 27" — 12.75/doz

tions that have d-B‘UE'DpEd the gq.ﬁ"ng-*_ 14_95;.;]3:. | gqguggiiﬁ‘léaganAslvEs Co.
needed ocean-mining know-how are 4" x 36" — 13.95/doz.  JB-Ehe
eager for a trgaty that would parmlt O6%x 48~ — 13.50/Yedoz. | HEADING: FEHNSYLV-ANIA 19603
seabed exploitation by both the UN. | t=o==—mmeeemmeua———-—————mx—-a===——c=====—=

and private industry.
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A quick resolution of such con- - Shanl ot el s | | e e S Ao,
flicting interests doesn't seem likely. . ‘
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The snail-like pace of U.N. delibera- io:'Fl L ndividuals. Fogofficen.fi.. | | L0030 1t theu your FM radic. Use as remote
tions may not be entirely due to the

of prospects—gy- | | Mike, intercom, baby sitter, slert/ alarm systam, =
wh-n Rllhtirl Fawn com. | | hot tine ele. Far fun, heme, offies, school, Great e
munlul Turn cut specisl stamps far sl parties. Meney back guar. Bpeclal Inbroduc-
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complexity of the problem, accord- f,:,"m'ﬁ.,','m. itk Chhi "'“““ ".:'m"h't"‘w“. tory Price 318,95 + 5180 powisge-hendiing.
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altogether facetiously—that many of | sber swss biv, 1515 3, Dest “B:2.40, Chicaso c0uae | | GOl for ME. e or COD oraert, (677 4352085

the delegates to the U.N. “spend 30 Hunt St_Warertown Mens D271
most of their time deciding what
kind of wine they'll order for their
next meal."

While this is obvious exaggera-
tion, there's no question that the
politically touchy and potentially ex-
plosive matter of seabed rights will
take a long time to work out to
everyone's satisfaction. Historically,
the great oceans of the world
beyond immediate territorial limits
have long been considered "interna-
tional waters” open to free use by all
nations. Until now, however, little
concern has been given to the use of
land lying below these waters—there
just wasn't any cause for concern.
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Ocean mining by late '80s

Meanwhile, Iindustry leaders In Kerﬂsun announces

Amerieia are urging Congress to & .
pass laws authorizing long-range h f ==
ocean-mining opamtlc?ns. pguinﬂ:q a "ew mlrame eatmg uel Faderal Agencles order
out that private companies cannot

afford to make tremendous invest- good olt kemsene u::.':ag-sugs?::;?;t

ments without real assurance that
they will be permitted to work a Kero-Sun portable heaters make warmth on just one low-cost filling.

iven mining sit lon karosene heat with an efficiency it's  No wonder we call it a miraclel
?ur thair aﬂc?naa ':JT:auy gﬂ?nﬂugh e never had before. Now there’s no Distributor and dealer inquiries invited.

ke and absolutely no odor in op-
i J'as{am}:ﬂ aside, thﬂl - ml?ing ::rlllgiun.Wa doitby bEiIding the finest ‘
ndustry has come a long way In @ || gq.ality portable heater in the world.
relatively few years. The state of || With a stainless steel reflector, and a KEROSUN
technology is such that full-scale | patented heatproof glass chimney to
commercial mining could become a || deliver heat fast and evenly. A built-
reality by the late 1980s. ° PM || in battery powered igniter. An auto- PORTABLE HEATERS

matic tip-over flgme extinguisher, Anrd KERO-SUN Inec., Box 340, KENT, CT 06757
a tank that gives almest a day's Tal: (203] 927-3373
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Learn lo repair them al
home with NRI's new small
engine repair course,

Every machine powered by a small enging repie-
senits a potential need for professional Service
and maintenance. NRI can give you the Iraining
you need 1o cash in on this opporuniy...atl homa
and in your Spare Tinmg

Only NRI supplies you with an Engine Compo-
nent Kit designed lor tralning.

Hands-on experiencd comes quickly with the NRI
Srmail Engine Repair Course. Along wih the bite-
sizg lessons fully illustrated, you receive all the
components of a versatie 3% HP Climton Engine.
Using NRI Power-0n training principles, you
assamble e complete engine, 10 usa in yaur
workshop or to install al a profit on one of your
first jobs.

Whard othér courses give you inexpensive hand

tocls, NRI includes with i1s training an inductve

fachomeler, professional vall ohm meler, lorgue

Wranch, valve Spring coOmorassors, Fing compras-
gorg, and al the wrenches and specialined fools

you peed 1o Slart wour own répair shop.

Two courses avallable.

The 30-lesson Basic Repair Course covers the
theary and practice of small engine operation and
repair including lubrication, ignition, cooling, and
starling systams. You specialize in professional
lawn mower and other lawn and garden equip-
ment repairs. You learn in depih, .with up 10 10

ENGINES ARE A BI6

limes &s much nioimation provided as m
compelitive courses,
‘With NRI's 45-lesson Master Repair
Course, you move inlo more
advanced ftraining. LEssons cowar
chiain saws, minibikes, mopeds, outboard
engines, snowmobiles, golf carts, all-lerrain vehi-
cles, welders, genarator sets, and olher indusiral
equipment.. plus six kessons on maotor-
cycla repalirs

You learn ihe specific engine reguirements for
power takeolis,charging Syslems, elecirical sys-
terms, efc. Practical working knowledge of
clutches, lorque converters, transmissions, and
ather drive irain paris gives you the profes-
sional's edge

You gel mare training and more equipment for
your maney with NRI

NAI i& the unqueslicned leader in fechnical home
frasning. with more than & milon studenis in is
over six decades of instructional service. The old-
est and largest school of its kind in the country,
NRI oHers you expert help every steép of the way
You'll move ahead a1 yOur oWwn Spéed, &afning as
you beden, with small engine rapairs for your fam-
ily, Iriands, and neighbors.

Send for the free catalog and discover how big
your future can be in srmall engines. Mo salesman
will call. If the coupon has been removed, write
1o: MRl Small Engine School, 3839 Wisconsin,
Washington, D.C. 20016.

r------_------------_1
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NRI SCHOOLS
MeGraw-Hill Continuing
Education Canler
3939 Wisconsin Avenue X
[}

n . Washington, D.C, 20011

Please rush me the one free |
catalog | have checked. /

| understand there is no

obligation, Mo salesman

5 el

[ SMALL ENGINE SERVICE & REPAIR
COURSE + Basic and Master Courses

O AUTOMOTIVE MECHAMICS
Basic and Master Courses

AR COMDITIOMING, REFRIGERA-
TION, & HEATING COURSES

O ELECTRICAL APPLIANCE SERVICING
0O CB/COMMUNICATIONS

COLOR TV/QUADRAPHOMIC STERED

Approved under Gl Bill i 1aken for

will call, career purposes. [ Check for details,
Marme A,

{Piaags Print) Q’B
Address

City /State/Zip

A Mational Home Study Council Accredited School
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SHARPSHOOTERS SHOOT BBs
{Conbnued from page 495)

modify or build a new stock the
right size; looks aren't as important
as fit.

Precision shooting

I've never known a hunter who
practiced with a precision air rifle
and did not dramatically improve
his shooting. Air rifle competition
is supposed to be shot offhand, with
no rest for the rifle. This position
also develops the skills required to,
make the quick, difficult, sometimes
long shots in big-game hunting.
Nobody ean hold a gun perfectly
steady offhand or from a quick

Indoorfoutdoor target

Air guns can be used year around with
this corrugated-carton target backstop
suggesied by Daisy, Crumpled newspa-
pers and cardboard or wood dividers
stop BBs or pellets, and blanket is sus-
pended as an additional safety stop.

brace on a tree, but anvone ecan
learn to squeeze when the sights are
moving into the target and stop as
the gun moves away,

It might seem that once the
shooter goes back to a hig-game
rifle or shotgun, the flinches and
jerks would return. To some extent
they do, but the remarkable thing is
that the repetition of air rifle prac-
tice will coordinate trigger finger
and eye so that even the heaviest
recoiling rifle will seem to shoot
almost by itsellf when the sight
picture is correct. And accuracy will
be much improved.

Which is best?

Each air-gun type has advantages
for training. The inexpensive BB
gun is fine for teaching shotgun-
ners, Disadvantages are lack of pre-
cision accuracy, poor trigger pulls,
and lack of weight and heft.

CO.-powered pellet guns require



less time and effort cocking:; some
have mature stocks and appearance
and better accuracy than the vouth
BB guns. Disadvantages are varia-
tions in impact point as the CO.
supply runs low, plus the cost of the
CO; containers,

The pump-ups

Perhaps the best of U.S. air guns
are the pump pneumatics which
obtain their compressed air by man-
ual pumps. The Benjamin, Crosman,
Daisy Powerking, Sheridan and
othera have the advantage of vari-
able power, producing about 300 to
400 f.p.s. velocity with two or three
pumps (plenty for indoor practice},
and some get up to 700 f.p.s with
about 10 maximum pumps. Pneumat-
ica deliver power for price, and
some are quite accurate, as well.
Many are not adapted for scope use,
however, and they vary in impact by
how hard they're pumped. The Sher-
idan and Crosman 766 American
Classic are the most powerful with
about 700 f.p.s. from 10 pumps. The
Benjamin M342 gets 640, the Cros-
man 2200 Magnum about 620, and
the Daisy Powerking or Crosman
Powermaster about 500 to 600 f.p.s.
These guns are not toys; at 640
f.p.s., some pellet guns will pene-
trate four 14-inch strips of pine,

The elite of air guns are the
German-built “spring piston' guns.
These sophisticated machines re-
gquire only one cocking stroke to
propel a .177 pellet 640 f.p.s.—
faster than most “pump-up” guns
can generate with eight to 10
pumps. A complicated cocking lever
syatem compresses a spring which,
when the trigger is pulled, instantly
compresses air in a small chamber
to fire the pellet, These are the air
rifles and pistols uwsed in world
competition, and if the air rifle is
accepted as an Olympic event for
the Moscow Olympiad in 1980, that
event may be won by the German
Feinwerkbau 300-5,

This is the gun I use for my own
practice, and it can put pellet after
pellet into the same hole at 10
meters, There are a number of other
precision air rifles such as the
Anschutz, Diana, Beeman 75 and
others which have quite comparable
accuracy. Some of the most expen-
sive models are over 3700, although
there are precision German guns
with even more power for under $200,

The two basic types are the side-
lever-cocking competition guns, and
the barrel-break type, which open
something like a double or over-

(Pleasa lurn lo page 210)
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It's 10° outside . . . Even getting colder. So you bundle up in
layers and layers of heavy clothes. First with long underwear . . .
then bulky, restrictive thermalwear on top.

Oh, you were warm, all right. Like in a Turk-
ish bath. Because you began to perspire from '\ .
all your activity. And rspiring in that
mountain of clothes is like perspiring in a
plastic bag! The perspiration is locked in.

So there you are. Wet and miserable.

But now, at last, Damart has solved the
problem. Because Damart invented un-
derwear that keeps you warm, dry and
comfortable no matter how cold it is or
how long you stay out. Underwear that's
soft and ¥ight 50 you can move easily.
Underwear that lets the perspiration
evaporate through so you always stay

warm and dry next to your skin.

Damart does this with a new miracle
fabric—Thermolactyl. It not only retains
and reflects your natural body warmth,
it's knitted to let perspiration out! No
other underwear does this! Damart Ther-
molactyl is so comfortable that the Mount
Everest climbing expedition wears it., So
does the Mt. McKinley Bicentennial Expedi-
tion and the U.S. Bobsled Team. Damart is
also worn by the Chicago Bears Football
%luli., New England Patriots and Philadelphia
agles.

Our free color catalog tells the full Damart
Thermolactyl story and displays the whole
Damart line for men and women. Send for
your FREE copy now!

THE PROOF IS IN THE WEARING!

ﬂama"’ Thermawear, Inc.

WHEN IN THE BOSTON AREA, VISIT OUR
PORTSMOUTH, N.H. STORE. (603) 431-4700

THERE IS NO WARMER UNDERWEAR MADE!
Fill out and send to:
DAMART, INC. Dept. 11848

|

i 1811 Woodbury Ave.

i Portsmouth, N.H. 03805

| YES! Rush me your FREE DAMART Catalog . . . | want to enjoy the fantastic warmth
| ©of Thermolactyl Underwear, a DAMART® exclusive. (I understand there is no obligation.)
;

| FPRINT NAME

1

l ADDRESS

1

1 &Y STATE ZIP @ 1978, Damart, Inc.
I—————-—-—-—--—------—
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Use your custom plan or select one of ours. Treated and hand

Lodge Pole

led Cedar or

Pine log homes and cabines with “EXTRA" insulation from

$3,900.00. We manufacture Kits for any log structure. Dealership information
package $5.00. Brochure/Plan book $3.50.

% “EXTRA" Insulated Log Homes

Wilderness Log Homes

Rt. 2, PMC118 Plymouth, Wi 53073

YES, PLEASE SEMD:
CIPlan Book $3.50
Enclosed (s %

[JDealarship Information Pack $5.00

Name

Sireat

Town

2nd MOST IMPORTANT TOOL FOR
EVERY WOODWORKING SHOP . ..

VERSATILE

W&H

MOLDER-
PLANER
Second only
toasaw...

molds, planes,
rabbets.

FROM $287

® Master Charge
® BankAmericard

SEND FOR FREE
BROCHURE PM-1178

WILLIAMS & HUSSEY MACHINE CORP.
Dept. 2E, Milford, New Hampshire 03055

A

A Sign Carving Business Of Your Own

Il you enjoy weodwarking, this i for youll Prafes-
siomal resulis mre uil]]- sbitnlned with ihe Marlin
3D Carving Machine and fts Sign Carving Acces-
soriei, Making unisual and sttrective wosd signs is
enjoyable a5 well as profitable. Creals yoor own
destgn or duplicate existing sign. Send for ihe fres
brochors and price list snd begin 1o plan your
profitabla full er part time busimess.,

Marlin Industries, oept Pyl

3224 East Willow Street, Long Beach
California S0BDG, ;

ANYONE CAN SOLDER WITH

KESTER SOLDER

DO-IT-YOURSELFERS!
Let Kester solder aid you in your home
repairs of hobbies, A radio, TV, model
train, jewelry, plumbing, etc. Save maney
=—rapair it yoursell. Send self-addressed,
stamped envelope to Kester for a FREE
Copy ol "Soldering Simplified™.

@ KESTER SOLDER
4201 WRIGHTWOOD AVE.

CHICAGO, ILL. 60639

SIS ENDERREORERAES

HYDRAULIC PRESS KIT.

$127.00 delivered continental
USA, The 10,000 Ib. hydraulic
portion of unit comes assem-
bled. 8 ram travel - 3" fast
screw travel - automatic re-
turn mechanism -easily bends
14" metal, Press bearings -
straighten shafts - ornamen- §
tal iron work - etc. Includes
every last item to completely @
assamble press in 20 minutes
EXCEPT 4" channel iron avail-
able locally; about $20.00. No

welding - simply drill 5%
holes |;r| straight line as pnr
uumplate instructions.

high, 16" wide, with adjustable
table, Check - VISA - M.C, —

SHOP DEVICES COMPANY
Box 12566, 5t. Louls, MO 63141

SHARPSHOOTERS SHOOT BBs

(Continued from page 208)

under shotgun. The barrel cockers
require up to about 15 pounds
effort, but they also generate veloci-
ties to over 800 f.p.s. for a “tuned”
model, Though extremely accurate,
the most powerful models have more
“jump” and generally less perfectly
crisp and light trigger pulls, They
are designed primarily for field use
and pest control.

Getting started

For training, practice and fun
shooting indoors, consider a target
rifle with around 640 f.p.s., prob-
ably the most accurate velocity for
air guns, If price is important and
the gun is to be used for some -
outgside varmint hunting, my pick
would probably be the Sheridan,
which fires a 5-mm. (.20-cal.) pellet
with good accuracy and velocity for
& pneumatic gun. The Benjamin is
also an excellent gun of this type
and has been around for many
vears. My first pellet gun was a
Benjamin.

For training a youngster (or
yourself) for hunting with a scoped
rifle, the Crosman Model 70 bolt-
action CO: gun is mature sized,
weighs as much as some .22s, and
has an optional four-power scope.
Relatively inexpensive precision
guns include the Weirauch models
at around $100 to over $250.

And though you see few in retail
stores, the day of the “adult” air
gun is here. Daisy, the largest air
gun firm in America, reports its
adult-sized Power Line series sell-
ing proportionately better than
youth guns. Hundreds of fine preci-
sion air guns are available by mail.
Air Rifla Headquarters Inec., Box
327, Grantaville, W, Va. 26147, has a
free catalog called “Air Guns" that
gives voluminous data. Even more
details are covered in the Precision
Airgun Guide, $1.50 from Beeman's
Precision Airguns, 47 Paul Dr., San
Rafael, Calif. 94903. And a volume
that covers air guns from the days
when soldiers carried them up to
today’s tackdrivers is the Air Gun
Digest, edited by Jack Lewis and
written by Robert Beeman; $6.95
from DEI Books, 540 Frontage Rd.,
Northfield, I1l. 60093. For an intelli-
gent choice of a precision gun,
study of these is required.

Then all you need to enjoy it,
from a 315 BB gun up to Feinwerk-
bau’s family model Junior at $550,
is about 25 feet of space in a hall or
basement. But scon neighbors will
hear about your “silent shooting
gallery"” and start stopping by. The
fun of it is addictive. ™M
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Most men will not stick with any fitness program
long enough for it to do them any good, unless the
training is fast, easy and shows results right away.
Bullworker puts it all together:

—it's fast: each exercise takes only 7 seconds and
the complete "“get back in shape" workout can be
done in less than 5 minutes,

—it's easy: any man between 15 and 65 in good gen-
eral health can perform the training without getting
tired.

—you see your results from the very first day on the
built-in powermeter. After a couple of weeks of reg-
ular training most men can expect to measure an
extra inch or two of muscle on their shoulders,
chest and biceps—and an
inch or two less flab around
the middle.

And that's just the start:
there are specialized exer-
cises for building-up or trim-

What's more, since Bull-
worker training is progres-

| SRy e s i e e

|

|

I

ing down any part of your 24 pages of about BULLWORKER without obligation. :
body, you want to: back, action photos  NO salesman will visit. I
shoulders, chest, biceps, in full cotor Name Age I
forearms and wrists, ab- :;1';:’”3:;“:”“" please print |
dominal muscles, buttocks, powerful body et Apt. No. I
thighs and calves...plus im- in just five City |
portant circulatory training. minutes & day l
State Zip |

-

into fitness

all together

T —————— —— — — — —— — T — — — —— —— —————— ——

Bob Breton, fithess expert, says:

if you're

puts It

sive, you perform better each time. Yet the training
always seems easy because your strength in-
creases by about 1% with every workout. That's an
increase of up to 50% in three months and I've seen
many men go on to double and even triple their
strength.

For my money, Bullworker is the most advanced fit-
ness trainer on the market today. | use it myself and
recommend it to every man who wants to get back
in shape.

For free details about Bullworker Fitness Training,
recommended by fitness experts, champion ath-
letes and over two million enthusiastic users the
world around, mail coupon for FREE BOOKLET to-
day. No obligation; no salesman will visit.

BULLWORKER SERVICE, 201 Lincoln Blvd., Middlesex, N.J. 08848 262

____________ e e e s e e e e )

BULLWORKER SERVICE, Dept. w32
201 Lincoln Bivd., Middlesex, N.J. 08848

Please send me my FREE full color brochure

Canada: Home delvery duty paid. Ask for FREE bookiet.



Lightweighl...S5ensual..Adjusts to
periance |n rest or play unmatch

ur comion. An ox-
by any other suppor

struciure, Takes the seasickness, iImmability, and weight Plesss sand ma the lolle AIR BED{S):
out of waterbeds, yat olfers the same “give and take” sen- | [ Twin-38" x 74" (tern 2335) $48.85
sation. Two people can aleep on a full, guean or king size [ Fuil-54" x T4" (lterm 2354) 6085
bed undisturbed by the olher's movements. The air coil [ Cuween-80" x BO" [lterm 2360) $7TR.05
eonstreetion, with multiple controlled air chambers, sug- o [ Kipg-T4" x 80" {iterm 2374) $89.95
parts your body evenly and indegendently. | Add'sa85perbed tor sh and Insurance.
JESEEET I [1 AC Alr Pump m'mmlrﬁl .95
]l e | ] DC Pump-plugs Into auto cigaretie lighter,
ey o e Winols Residents include 5% sales ax.
| ol | o l ] Checkor M.O, Enclosed
e e i il | L1 Charge My Credit Card:
The AIR BED Is. the most revolutionary and luxurious way | | AmericanExpress [ Mastercharge O Carte

to spand & third of your iife. You are gantly bufl firmly aup- Blanche

[l Bank Amer/Visa [ Diners Club
ported by 100% air instead of matal npr-nia- and stulfing. I

CardNo. Exp.Date ___

Do not be confused by Inferier imitations. This Is the § 790 Maple Lane  Bensenille, 1. 60106

Righ a8 817095, Try 1 for 10 daya st cur expense.  you are
Q?l satiafied, relurn it within 10 days lor -ffl""w. conte m pmuroh!(iﬁquﬂ(

Many chiropractors agres the siructured Alr Bad has un- I Name

precedented orthopedic value as a permanent mattreas.

Stora It on a shell, kake it camping, use it in your van, boat, | Address

summer homae, on & floor or in &8 Irame. Sunbathe snd float City

on t. All B high standard sizes: Twin-39"x 74", Double- Stat

B4"xT4”, Queen-50"x807, King-T4"x807, inflates in min- g Tip

uqlﬂ with an Dmr pllamgnqr n:annlﬂlir u.cluulm. {Bed ﬁnmua nature _ I
wilh adapter) Durabla auge paly vinyl cleans with soap © PMMB-308 SNl

and watar, Rapair kit included. High Powered Air F’umE‘E DA (TS
AC pump operales from standard electrical outlsl. CRLDIT CARD ORDERE m 323 2212 Ilngin; 31 25950461
pump oparates from aulo clgareiie lighter. $20.95each. CALL TOLL FREE 5 X Telen Ordery 75 5264

10-20-40 ACRES
Recreation/Retirement|

in fabulous MORTHEAM IDAHO. Choice land in

beautifiul timbered settings. In the heart of lake and

hunting country. Aoad access to every tracl Reason- OVER 130 TUNES AVAILABLE
ably priced. Terma avaiablie. I FOR YOUR CWH MUBIC BOX CREATION

oy maymr Lo b i Al L]
SPECIALI 10 TO 15 ACRE tres covered building sites I —

luﬂ-:u-i:l::nh-u_' s
with domaeatic WATER and power. A unique ogportun- e [l
ity for country living at its besi

WORLD OF MUSIC BOXES Dopt. B
Write lor FREE Inlormalion and Mapal W13 Main Sireed  Avon, Mew Jersey OTTIT
NATIONAL ASSOCIATED PROPERTIES —————— i — -
DEPT, G, 1118 Sharman, Cosur dAlena, Idaho B3814
Phone:  208-884-8181

e —————

ICLOCKS "

Let KLOCKIT be the W
ONE-STOP Source for ALL your
BATTERY CLOCK MOVEMENTS!
Regular o Transistorized » Quartz

Saperb NEW Quartz! PR-100 154 American-made batiery clock movement

I * Best timekeeper on the market * The only 4 Jewel Battery opersted Clock
* Regular shaft PR-100 FREE HANDS | movement on the markei!
I * Quartz PR-100B with Bell Hour Strike for WITH * Immediate delivery from stock]
i B i MOVESEENT | PRICES: 1 for 6.95; S at 35.85 ea.; 10 at
PRICES: | for 510.95; 5 at 39.50 en.; 10 at PURCHASED! $5.40 ea.; 30 ot 34,85 ca.; longer shaft
$8.50 exa.; 30 mr $7.55 ea.: shipping not svailable at slight extra cost, shipping mot

Included,
We Welcome Phone Orders—Call Us Today!

I included.
l m' KLOCKIT also offers FINE German Battery Pendalam Movements ln many alzes,
Batiery Chline and Bla-bam movements, Baaailfal DIALS, Numerals, and Welghi Shalla,
| For FREE Catalog Call: (414) 245.5305 or 245-5112 or write: KLOCKIT, P.O. Box 619, Lake Geneva, W1 53147
|fer faster catalog delivery please send 35 cents]
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NEXTMONTHINPM...

® Wings—PM's special
illustrated essay on 75 years
of airfoil development
since Kitty Hawk.
B Complete instructions for
making Christmas decorations.
® What a car needs to go in snow
B Decorator mirrors you can
build—including PM's own
lighted ‘infinity' model.

EURBCRIFTION SERVIOE:
| recelpt from s

I
fjuast foF any farther |Relruellona
oUf arder.
wehanbes, Po0. Box 10084,
eould [rntu. have sny lemn_with
plaass wrile or call Joan I}l'ﬂl. Custommer Serv
et ukne Mechanics,

dents  call BAON-E32-1373. To assure owl
piease enclose your malling label when writing to os or
when renewing vour subseription.

il ri falal e received st least sight weaks
prior o sxpiralion Lo assure continued service

Popular Mechanics

P.Q. Box 10060, Des Molnes, lowa 50350

Please enter WEPM

' my subscription

® o POPULAR MECHANICS for:
O 1year $8.97
O 2 years $16.97
Payment of § is enclosed.
Bill Me

Imitial hara
Namas ipheass print)
Addrass
“City State Tip

Your first copy will ba its way to
In sl to l'NIN: waaks, mtth for il -

Charge arders subject to publivher's acceplance,

{Above prices apply In U.5. & Possessions only. All
other countries add $6.00 per year).

CHANGING ADDRESS?

It you're planning ta move,
know at least sight weeks before r.hlnllrﬁ
your address. Attach current address labe
and fill in your name and your new sddress.
This will serve to insure prompt service on
yaur subscription.

Send old lsbsl with your nams
nd new sddreas to:
POPFULAR MECHAMICS
P.0. Box 10064, Des Moines, lows 50350
or gall toll free BOO-247-54T0
({Stats of lows resldants eall B00-532-1272)

NAME

(Plansa print)
HEW ADDRESS
[y STATE ZiF CODE




MUST LIQUIDATE! p

AT FAR BELOW DEALER GOST!

26 POUND, GAS OPERATED, 30 AMP.

FARMERS, RANCHERS! MARIMASI Battary charg-

ideal for vehicies and ma ing iervice pleates boat awn

ERinEry i any weslher Bry, pravides edirs income

FOR 12, 24V CARS, TRUCKS, BOATS, PLANES =
v ] ,

Tcu"nlrln"! Flcmﬂv "EW| CAR DEALERS, FLEET COMTRACTORS! No more

DOWMNERS! Heep wvehicles “down lime” dus (0 dead

From the creative genius of ready 10 39 in minutes, batteries
William P. Lear, Sr., world-renowned for his famous jet

aircraft, came the inspiration for this unique, 30 amp., gas-operated, rapid
booster charger that goes ANYWHERE! Charges dead batteries in minutes,
Flip the switch for 12V or 24V batteries, lead-acid or nickel-cadmium type.

Rugged Maotorola
altarnator with
dual ball bearings.

f-pull Gas operated,
starter, goos anywhere

Advancad dasign,
Encapsulmtad
salid state

COMpOneEnTs

ﬂ-l_','l'll-l Engire,

BIRCAAFT SVC. FIRMS! MAKE EXTARA INCOME!
Fast-stari aervice Vor dead Ser inlarmation balaw Tar
batiaries keepipilots happy waiy-profil opportunifies.

Flip switch
on sida Tor
12V or 24Y

Remember the severe winters of
‘76 and ‘77! Plan now to make . ..

EXTRA INCOME!
EARN *40, 50 OR
MORE PER DAY!

Earn plenty of extra money avary
wintar! Put a sign for " Fast Winter
Starting Service” on your vehicle,
Drive by parking lots at hotels, mo-
tels, offices, factories to find busi-
nass. Or make a deal with owners of
those places to have motorists call
you whan batteries go dead.
Enclosad V-balt
of pawer

3 / 5 | i . - H E
2 t - . - drive system -
T You can carry ; Shock mounted "
It took a mastermind like William P, Lear, Sr. of jot aircraft fame to drisam up this great ideal He

in your hands! rubabzer feat
combined the power head of & MeCulloch 3.3 hp, chain saw with a Motorola alternator and a
Nﬂ"ﬂ“. . .WHILE THEY LAST!

V-balt driva system. Then he added a solid-state regulator for protection against overcharge, The

minutes! And it works on all 12V or 24V lead-acid or nickel-cadmium batteries. That means you

can use it for cars, trucks, buses boats, planes, farm machinery, conitruction sguipmant, ate. FREE

MNe nesd to wait for expensive tow trucks or tie up vehicles for hours with a slow charge. Take this delivery!
2B b, rapid booster charger ANYWHERE and charge dead batteries in minutes! No tax, no
Dasigning and building jet aireraft is Mr, Laar's primary responsibility, 5o ha decidad to sall aut hidden

Convanient and
simplifiad controls

;_\

Bullt for long
Ty m J
froe service.

Battery clamps
and cablas 1or
Bmipla NOoORWP,

result was this 28 Ib., gas-operated, rapid booster charger. |t can charge any dead battery in 5-10

this “'sideline”’ sven though it meant taking a big loss. We are liquidating the sntire remaining charge uI'I
stock at FAR BELOW DEALER'S COST! It's a great opportunity for you to buy a sensational any kindl
“go anywhera” rapid booster charger at a HUGE SAVINGS! But hurry ! QGuantity is limited, Ra-

garding servicing: this is a MeCulloch power head with Motorola alternator . . . famous namaes QUANTITY DISCOUNT to auto dealers,
with servicing available nationwide. I you have any gquestions at all about buying one, be sure
to phone our Toll-Free number (B0D-328-5082) and wa'll answer any questions you have.,

marinas, contractors, utilities, municipali-
ties, fleet operators, governmant agencies.

For Mastercharge or BankAmericard (VISA) only: (C.O.M.B. Co. Authorized Liquidators ____ PM1
Phone q - |

st sl | , 3258 Minnehaha Ave. S. / Minneapolis, Minn. 55406

ber: 800.328-5082 | Wlamilabetd| | BANKAMERICARD

and charge it e Please send _ Lear rapid booster charger () at the low liguidation price of anly

$170.00 each, My check or money order is enclosed. | understand there is no ship-

|
|
- - | J |
|
| ping |_"|.1:-§:|r:_ no X, /o Fidden .":h.'r'-;]pi ol any P..f||1.
CIOHMIBI co. I PLEASE PRINT CLEARLY
|
I
I
|

AUTHORIZED LIOUWIDATORS of Bankruptcy

Merchandise and Manulacturers” Overproduction i

Address

3258 MINNEHAHA AVE. / MINNEAPOLIS, MN 55406
PHONE: (672} 721-1714 or (612) 721-42710

City - State — ZIP




Freezing?

Step out in cozy comfort, whatever
the weather. Damart's socks are the
warmest in the world! That's because
they're made from Thermolactyl, the
miracle fabric worn by Mount Everest
expeditions.

ese socks protect and insulate your
feet as no others can. The cushion dou-
ble knit boucle Thermolactyl actually
retains body heat. At the same time it
lets perspiration evaporate so vour feet
always are snug and dry.

There’s no weight or bulk, just com-
fortable warmth in any temperature.
Damart socks are made in knee and
ankle length at $9.95 and $6.50 a pair,
plus handling and shipping—$1.25 per
pair. In navy only,

Damart, Inc. Dept. 61248 ‘3,
1811 Woodbury Ave.
Portsmouth, N.H. 03805

Please rush me my Damart socks. [ enclose
a check or money order for pair(s).

ShooSize_____ ] Ankle length

0 Knee length
MName
Address
City State

xﬂili’i‘?!-.

Ziamarl™—-

for making
Ormwamental (Fomerete

Temea . . .

Bock about Aluminum
Malds with prices and
production trade secrets
diract from world's larg-
ext mold manufacturer,

CONCRETE MACHINERY COMPANMY,
P. 0. BOX A99 - HICKORY, N C. 28601

SEND
$5.00

Whether your goal is to build your own home
.. . Carve a career in building construction
- - . ordo major remodeling . . . we can help
you get started.

We provide a unique study program in
Building Construction, designed for the inde-
nrr:lt‘nt man. Practical training kils are in-
cluded.

In addition, select from over 100 complete
sets of plans to build your own home!

TRAIN AT HOME .

WRITE FOR FREE INFORMATION
[l *Buliding Construction

OTHER COURSES AVAILABLE

L= air Conditioning, Refrgeration & Heating
LI Automation Electronics [_]*Automative Mechanics
Bookkeeping & General Accounting
"Codor Television Electronics
[*Dratting [_] Motorcycle Mechanics
(] Small Engine Equipment Mechanics
*APPROVED FOR VETERAN TRAINING

e

COMMERCIAL TRADES INSTITUTE m
3

.y
%

A Correspondence Instilulion .; 1

B201 W. Howard 51, Chicago, IL 60648 -

Sy

Harme Age
Madrass
City
State Inp
I Pu118BC [0 Veterans Chack Hara.
Print Your Own
: #. f Cards, Stationery, Advertising,

labels, tickets, ann Enis,
UEL enrds, greeting, aympathy,
prayer cards, ste, Save ofiey .
Print for sthers, good prefit.
Have home print :-Tn%. Payn for
itwelf in & ahort time. Sobd direct

L Hu{ rules sent,
evarything, Send e

. KELSEY PRESSER
Maeriden, Conn, DE450

MAIL THIB
COUPON TODAY

1 enclose e send big catalog and free samples.

Kelsey Presses Dept, 78-BK
Merden, Conpn, VE450

Hame
Adifirees S———
Oty Simte _Eip
LANTERNS
'.'“" STOVES
Colemang HEATERS
COOLERS
E.lHF 'ﬂ‘l“ (AN Models)
REPAIR TENTS

CONVERSIONS
MODERM SCHOOLS y, ¢y packs
4123 Noeth Brown Avense 25,000 sudents
Scottsdsle, Arisens BS231  mince F944

& For Fun Or Profit! . suiessee

#l5 show you the trade seciely of custom por
lrait and picture framing. Ity & lascanaling,

A

“s"nm satishying craftl — yel o Framer's skily ane worth
38 to $10 an hour or more? Start & clean, geset
PICTURE business you can easdy masage from

home in part fime — we'll shew you
how, hilp you every shap. Wrile bow

FﬂlM I"E complele datails — no abligalion and

PR

CREATIVE FRAMECRAFTERS, 412 5. Lyon SL,
Dept. XBS, Santa Ana, CA 92705
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" Cruise Director.

Enjoy a new sanse of direction and get
lost less often with an
B Alrguide auto com-
pass. Model 1601
(shown) is self-
iHuminated . . .
has adjustable
compensators
and adhesive
mount. Al retail
stores. Wrile
for catalog A

Abguide

\ 1212 Wabansia © Chacago 60647

A

SINGLE-RUNNER SLED
{Continved from page 134)

To use drill along centerline, elevate work-
piece by placing 1 x 1-in. blocks below.

Countersink screwholes so screwheads
are flush when runner is fastened to body.

screws while the assembly is still
held rigid by nails. If vour drill is
too bulky to bore horizontally while
the runmer is lying on the work-
bench, slip wood strips beneath to
raise it and provide clearance for
the drill. Enlarge holes in the bar to
accommodate the screw shanks and
countersink to fit the screwheads.
File smooth all the sharp edges and
corners,

Make the seat from exterior ply-
wood. Sand exposed edges. Tem-
porarily hold shelf brackets in place;
mark and bore holes for bracket
screws, Apply primer coat of paint
first. Allow to dry. Then apply a
white background. When dry, use
masking tape to lay out mask for
the border. Use a fine knife to cut
tape parallel to the curve. Peesl
away waste tape and paint the dee-
orative border. When the paint has
dried, peel off the remaining tape.
Paint the brackets to match and
attach.

Our seat cover is made of tex-
tured wvinyl, trimmed and secured
with 18 No, 4 upholstery tacks T/16
in. long. You could extend the vinyl
around and under handles as shown
in the drawing and tack in place.
Stuff polyester fill between the vinyl
and wood for extra cushioning.—Tom
Wagner



TIME-DELAY STEREO
{Conlinuad from page 99)

recordings made in unusually dead
surroundings or miked too closely to
allow much of the hall's own am-
bience to be picked up by the micro-
phones,

Other benefits

Concert-hall ambience is the main
reason for buying a delay system.
But there may be other benefits as
well. One is that the stereo listening
range becomes less critical—you no
longer feel you have to sit in the one
correct "stereo seat" but that you
can wander anywhere in the room

Audio Pulse Model Two is a digital-relay
syslem with bullt-in integrated amplifier.

and still enjoy the music in good
spatial perspective.

Another reason is improved bass,
In small rooms, bass tends to form
“standing waves," areas within the
room where certain frequencies are
either louder than normal (a prob-
lem if your turntable happens to sit
in such an area) or softer. By
injecting time-delayed bass energy
into the room, especially if it's
injected in areas where the bass is
deficient, the delay syatems seem to
reduce the standing-wave problem.
(This effect may be noticed more at
some control settings than others.)

Whether because of this bass
improvement or for other reasons,
delay aystems can sometimes make
the music seem louder than it is.
You may not notice this difference
directly, but your neighbors will.
And there are indirect advantages,
such as being able to talk over the
music without shouting, and less
listener fatique due to high volume
or distortion—all without any feel-
ing that the muaie isn't loud
enough.,

If tape recording is important to
yvou, you may find some reverbera-
tion useful in improving tape re-
cordings, especially recordings of
old, monophonic records. And if
your delay system provides for
headphone listening, you may find
it makes the sound through them
more Tealistic, too.

You don't need much amplifier
power for a delay system, since the
delayed sound should never be as
loud as your main speakers anyway,

(Please lurn lo pagé 216)
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£59), speaking of Conversation Pieces!

Ly ...Now You Can Own a Piece of History
THIS IS THE AUTHENTIC ORIGINAL
PAY TELEPHONE — COMPLETE WITH
GRAFFITI, UNRETOUCHED AND
IN GUARANTEED WORKING ORDER
UNBELIEVABLY PRICED AT

Only *59°°

WHILE SUPPLY LASTS!

Grand old pay phones retired from public service. Enjoy “em a8 you
remémber “am. Original finish — NOT repainted, with minor mars and
scars of passing years, [Sarry, not responsible for gratfitif)

Parts renewed or replaced where necessary. Fully tested, guarantesd
in perfect working order. No coin needed=but don’t tell guests or kidsl
Just plug into any standard jack and bank coins toward phone bill,
Huge capacity for nickels, dimes and quarters.

AN INVESTMENT as well as a novel decoration, Identical phones
sall for much more than our low direct-to-you price. Collector’s treasure—
bound 10 gain in value. Quantity LIMITED=0rder Today!

BLACK, BEIGE or GREEN (Extra Clean — Mo Graffiti) . .$69.50

READY TO DeLuxe CHROME (Very Scarce) ............... Only $99.50
PLUG-IN and USE LONG ISLAND PHONE COMPANY M
Compatible with all phone 121 Lakeville Rd., How Hyde Park, N.Y. 11040
cOMpanies’ BaUipment. {Diwision ol L Towm Group L |
SATISFACTION GUARANTEED | | Plase _ PATTELEPHONEIS) atS8850 (e i
F s} i i — il “‘m —
ful tolund of purchise prich me  _ Deluxs CHROME PHONE(S) at $89.50 '\ 3730 per Insirument
PRINT s
A UNIQUE HOLIDAY GIFT I NAME =k O E:EE: E: mi;
FOR SPEEDIER DELIVERY I ADDRESS L P CLOSE I
PHONE TBUBIEF HEEEEEE_?I;IHEE T i F'-H“ﬂtl CHABGE
(800) ’ = B . ) :
Ord e 2 s oy |1 3 C— i WI
] —_— '] =
N.Y. STATE ONLY. Call et B i O i iy 2™

(516} 352-7000

e e | WY ONLY: Add 4% state tax, any local t8%)

Now you can build
our own classic 1880's
ctagonal School Clock

Feel asense ol pride when you display this
supert cantury old schoolroom and railway
station wall clock. Work from plans and fat
lumnber, or assemble our popular pre-cul kit
with detarled instructions.

Do-It-Yourself Set

inchudes blugprinty

flad lumber in
fing-grawmed oak
calendar dial
(N Imported pendulum
i clock mevement
12 beass bei,
hardware and
glass. 21% high
15" widee, 445" deep
Send check
of maney of
o o Bring the magic of abrasive belt gninding into your
98 home workshop, The low-cost abrasive belis replace
exponsive grinders and files yet handles woode
Pre-cut kit metal, plastics and aluminum with ease,
$128.00 Adjusts for inside grinding to handle deburring,
plus $4.70 lor shipping shaping, rust-removal. Large worktable tilts 1o de-
Misa resdents sired bevel angle for keeping all shop lools, house-

Wi 54 sales Laa

hald items and mower blades razor sharp,

WORKBENCH awarded this grinder their coveted
‘shap.Te“gd' Seal, Editor Jay Hedden comments:
“Our Belsaw is wsed almost every day for
everything lrom sharpening a pocket knife
to pulting & new e¢dge on a wood chisel
and lor shaping woed quickly and easily."

e o o e e

FREE with order-—48 page color cata-
log of Grandiather, Grandmather,
wall, desh and mantle clock kils far
all bevels of skill. Plus movements,
dials, accessories, hardware, loals
and books, Satisfacticn guaran-

Try this low-cost Belsaw in your own shop., Write
tead, For catalog only, send 50¢.

for catalog and details of our 30-Day Free Trial,
Convenient Lime payment plan available,

S r_u. Jusl Mail Coupon—MNo Salesman Wil Call 1T
§ Address §  BELSAW POWER TOOLS CO., Stan Field, Pres. i
& 1 4532 Field Bidg., Kansas City, Mo. 84111 1
: City/State kil 1 i =
i 1
i Mason & SullivanCo. ! § Agdress - ]
I Depl. cyL, Osterville, MA 02655 'JI Loy sute_ e ]




Bud Moora Emﬁ:mﬂhamp TIME-DELAY STEREO Send for FREE brochure

(Continued from page 215) and comparisons

MEGASPARK

Hall of Fma Mechanic

Assuming your main and delay
speakers are of reasonably equal effi-
ciency, your delay system should
require no more than one-fourth to
one-half as much power as wvour
main system, according to one mak-
er, or anywhere between 30 watts
per channel and power equaling
your main amp's, according to
another. It's not too surprising
then, that the Audio Pulse Two's
power is 25 watts per chanmel, the
Bozak 902's is 35 per—and ADS, Model 400
whose system has 100 watts per
channel, suggests you use ita am-
plifiers for your main channels, if End tune-up problems forever. Replaces points

your current amplifier has less pow- ;:!m:' "'_::::I:': :;L:;t“ ik

er than that. & wnder all Longer spark plug life.
Speakers are only a bit more Install it yourself with our easy, dotailed in-
critical. The speakers must have m“'“gﬁ?hﬁﬁ:'cﬁ;:gmﬁf: prte;
Davtona very wide dispersion to spread rever- | | Woks witout ficion or wear: not affected by din, o,
Y berations as wide and evenly as ol & Wnperaurs srne. Optcaly-contlld by
: Spacials ‘4‘ ulﬂimr warranty. No :!mu J'!'.Shlh 30 Day Moneys
j ck guaraniee. Made In U.5.A.
8 'EW/ Digital or analog? HERE'S HOW IT WORKS!
= Most of the delay systems on the U Wi Ligh
market (the Bozak, Phase Linear, o1 I e &" ol
Sound Concepts and Southwest ,5-; 3 J
Technical Products) use analog 1
- T00|s ! technology. The signal passes mﬂ -astr P ‘:
through a long chain of capacitor L b L
® AMERIC AN-MADE cells, like buckets passing along an - :
® BIG SAVINGS old-fashioned firemen's bucket-bri- .o, Mhisne e e
v gade; this is called, in fact, “bucket- m:fu.. ;MT,.,]..-J coll or wmh: Vah-
& TOP FLIrE QUALlTY brigada" technology. (The Phase master Mark [ a1 cur discount price (see coupon below ).
5.1 Linear also uses a spring for extra- Extremely accurate timing & consistent trig-
- TooLs long delays; but so do some profes- gering .Ip:rl:r FPM' ‘f“gfdgﬁ."!{::"d_“ﬁ
oI i 1o we " BT e
E\?Er:‘alii;;‘::bac??t'm’ ED!-”HH well il'ltrill:til cail llhirlﬁl‘l?ll ‘h"t |nn.l||;i-|:|ur;:illl..
. mor « Eliminates misfire | keeps
Those whose names, coincidental- EI"‘::?'E::E'F "H"f‘ﬂﬂ? miles I’:"‘“ “]':I
ly, begin with A (ADS, Advent and . o, OS L N5 O B8 Gt WA
Audilﬁr Pulsa) use digital technology; ;::':: ;;.::h:.n:::hmr:::r:u::“ e
the _argnal is first converted from a Megaspark pags for itself guickly. Mo ether symem
continuously wvarying voltage that delivers such incressed durution and eylinder-to-
represents the original sound to a cylinder timing sccurscy. Spark is 10 to 20 times longer
series of on-off pulses passed i " WO R W
through a chain of computer memo- MODEL 500 High performance model
ries before being converted back. ihan Model 408,
Analog partisans claim that there MODEL 400  Stancard madal axcesds
are losses and distortions in the MODEL 300 ;’:‘::T.I.r:::.!:;ﬂ.::nm:
: ; analog-to-digital and digital-to-ana- B
. - .""‘-. £ rﬂg conversion stages. D}Eftﬂ' pHI‘N* Free brochure! Charge card, COD orders
i - . gans claim that cascading the buck- CALL TOLL-FREE 24-hours
s AvE $33 56* et-brigade devices to get long delay
. valua st times adds noise and limits frequen-
over 52% vs. reg. $63.54* mmm ty rasponse. Analog systems allow
20 pc. " dr, Socket Set No. 4520-78. Fine set continuous, rather than stepwise
answers aulo, appliance, and general housahold control of delay and reverberation
Jobs., time, and analog proponents say this
N ow s 29 93 sngoesied helps you dial in precisely the effect
. user price. you want—but digital proponents
PLUS DEALS LIKE THESE say their more limited number (but | C w4, 500m540.5
?;“”'"' Edpc' .,,--I,m_ wﬁ?ﬁ:gﬂ' 4?;1. agual range) of seltings is quite I 0 m_ a 635, 50
suggasied user price just 527. raTpe. adequate—and that switch-selected L Mdl. 300w 579, 50
mnngm Wrench Set, now $11.88 sugpested seltings are easier to repeat. | % au;m.gs
s RO T Who should you believe? Thal's Add ! for shipping
abidentugpe easy—belleve your ears, and trust C"“““"T;?
Compare the Warranty to any! the system that sounds good to you, |
; no matter whal technological rea- NAME
B-K {DRESSER ) sons would make you expect that I ADDRESS I
—— something elsa which doesn't sound QITY I STATE | 2P |
MAND TOOL DIVISION® DRESSER INDUSTRIES, ING. as good, should theoretically sound | prie
3201 Norih Woll Road® Frankiin Park, IL 80131 better.—fA.5. I rM J
"Ii?lm“l-ll'lmmlﬂll. T ——— i — — — — — — — .
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posaible, (Bozak's 902 speakers are
aven designed to reflect all their
sound from walls and ceilings, for
gtill more sound dispersion.) Om-
ni-directonal speakers are very good
for this (just as they are for rear
channels of a quadraphonic setup).
You should avoid speakers with any
prominent frequency peaks, which
may cause the sound source to shift
when those frequencies occur, In
the mid-range, the added speakers
should sound as much as poasible
like your main ones, Extended bass
ig nice to have in your rear speak-
ers, but is not a prime necessity. On
the other hand, dont get speakers
that are too bass-shy: they'll sound
spacious, but mnot natural, and
they'll do less to help your room's
standing-wave problems, too,

You can set delay-channel speak-
ers up at the rear of your room, as
vou would for guadraphonic sound.
If you plan to use those speakers for
quadraphonic listening, too, ¥you
may even prefer that. But delay-
system manufacturers usually rec-
ommend setting them up along the
room's side walls, facing across the
room at each other. Some makers
advise you to set them a bit be-
hind you, while still others suggest
a fixed distance of about 12 to 15
feet from the main speakers. If you
can't mount them on the side walls,
though, other recommendations are
that you mount them on the back
wall pointing out towards the side

i ; g 1y
ONE-MAN
Siner (928 ;I

PORTABLE o

SAWMILL Of Its Kind In The World!

If you need good, high-quality lumber, don't let
inflated lumber prices stop your important buildin
projects. The Belsaw poes right 1o the trees an
turns out smooth, true-cuf lumber . . . even begin-
ners get excellent results. Just one man (no crew
needed) can easily cut enough on weekends 1o save
hundreds of doltars over high lumberyard prices. For
power use tractor PTO or other low HP diesel or
electric unit. Factory-direct selling keeps price low,
and convenient time payments may be arranged.
Send for FREE BOOK! Just mail coupon below for
“How To Saw Lumber booklel and complele facls
on the One-Man Sawmill. There is NO Obligation
and NO Salesman Will Call on you. Do It !

| BELSAW MACHIMERY CO.

| 4531 FIELD BUILDING [

L KANSAS CITY, MD 841N :

Please send all facts and details in )

your FREE BOOK “How To Saw 1

o Lwmber'. | undersiand there is No 1

k) ﬂﬂ.rgmnn and that No Salesman will 1

9 call on me. I

! Name =
1

g Address K

City-State — Zip

Please fush me your new catakag
(%1.00 enclosed)

LA

E!:EE |

'!'h-

Dept AT11, !IELIL Inclusdrial B
Rogpers, MM 55374

e raw e o Mararecty Mosmlacire Sy

& TRAIN AT HOME-BE A DRAFTSMANI
MIE

walls, or mount them in the corner,
angling in, Try as many of these
getups a8 your room arrangement
allows, and see which suits you best.
The ADS system even gives you the

COMPLETE
COURSE

STAIE Inr,
| S, WORTH AMERICAN SCHOOL OF DRAFTING, Dapt. PEOAH
Lh-u—unuul-n-h.n 4500 Campun r, Mewporl Beach, Callf, 32863

B om0 e A8 el il o CeCER LA A ARTE
COoUME COPRaE Lo Palmeel el TEE AT e S0 e AR R A T

o —————————

Al Last 8 New Amazingly .'Sl'mp.ln
|| GAS TURBINE

JET ENGINE

Balld from sasy o fodlow rl

Lemgth 157 ‘Illl.-&' 15 b,
Fusls uual‘lu o t'I‘. i - e
HrJWIl mlM-td ;:H'rn iwta, llni o

il hiy gen beiksl
F15.00 g Mouw, Lsarn 8l ho=a - Eics sl pou I-"""""""""'-r
bparm Fuyl many couree TRl FRef you DY U el ofussl [ 00 s e
doarsy ki eyt Do picis car fooin and l

wpetial aquipmenl supplied Tooming | s
ST W SR O o bk 1 I
e prolecion. Cash e sl osos, fein L L]

i g - B sxire B34 Fighl swey. Send | sry =

option of using two paira of delay
apeakers,

Do you really need it?
So far, delay systems are for

ra
Sor macating fachs a0 & Fram Lasson - Ho nts: alemiific ang Induskri-

z ¥ = Elalegalse i Bawsad 309 B8 Far Kit ETAT al arts classses. Make on B metsl oytting lathe wilh milling
perfectionists. Not because it takes ||[ 34" seeins & hinding Tess s . e e ot reed 5““,,...,.. ,ﬁ,_,;f,',::‘

Sty a0 daled e COD sccepied 18
bill of materlals apd photes, Price §8.008. Mo
R S M J— 1310 Z6th Bt Box

1388
SANTA MONICA. CALIF., B0408
———— e

[T

a practiced ear to hear the differ-
ence (in fact, it's easy for the

1 e 'H-—-HH!IH"FI

SAVOY SCIENTIFIC

unpracticed ear to hear) but be- EﬁSE'ﬂE'IdJ TOILET STAINED

P ¥ ng SEwWer or se|
EEI.]:E 1;3 80 expenmvl&ﬁ Sbrﬂtemz Hiog tn:i u‘r’ p:::l.lifr:l? :lll-r.rtimllinll-p; i EEI-;AS[SJ .
with their own amplifiers an pump oparal ROCem) R catalog of s, togls, 1me
speakers, like the ADS 10 and ?.":’.:‘.".‘n.“‘; s ;.rln o et L hoaks. and supplies

basement [nlo game room, B1G STARTER KIT

Bozak 902, are about $1000, and 14.95 ppd.

building your own from one of the
other systems with a separate am-
plifier and speaker will cost you

den,
aparimant with privala bath, Financing lulllu:la,
Write for free literature.
SANDERS, Dept.)-23

; Box 92102, Houston, Tx 77206.

~ 1]
WHITTEMO HI?.I

BOX 2065EM, HANOVER, MASS. 02339

NEW! Exciting “"CASTLE SIEGE" Game!

about tl]a same. The least you can HH ﬂu “King'" tries to hold his castle wall against attacking catapult by frantic

spend, if you already own rear- HHH - repair, Attacking opponent tries to level the castle wall and /or get the
pe ! e e it : .

channel amplifiers and speakers and e n. UM WILH & JIWiGat nemibar OF ahcs. FIaY TOFIRY Trantundt funt 4 Eor

are willing to build the Southwest
Technical Products kit (no job for
the novice builder, if it's like most
SWTP kits) is $2560. Still, if your

2 or 3 players ages 6 to 14, Safe | | Catapult lobs harmless tennis balls.
Build your own game easily! For a copy of game rules, materials list, assembly
drawings and instructions, send $3.00 to Lintner, Inc., 1420 East 16th Strest,

Idaho Falls, ldaho 83401

system sounds good now, there ma CUSTOM WELDED BAND SAW
by t i g 't ]g Earn Whils You Learn In Your Spars Time BLADES. Welded to length. Metal

e N0 Ereat 1ImMprovemen : you cou Trained and gualilied machnsics rasded NOW 16 sreice 'H T ! E”H'“E 7¢ per “'ﬂ "I'I'DGI! Quﬂlﬂi
get for the money. And if you lack inogarative Pysraulic e BIG spportunity fr ambitus | | per inch 34~ - 14
the money now, start saving. Delay E’Fﬂﬂ'ﬂ&::::"?'":'ﬁ-ﬁé'?cﬁlf'uﬁ'ﬂ'.ff é‘ , mmsﬂfhan ing chg. T ¢

M 1 il
is well worth waiting for. MM Write fee folder Na. PM-11 3nd free bonus offer, L DUE-Elii T.I‘J"I‘.'l’l.s.
¥ 5448 na . Bhd.
NOVEMBER 1978 217 Mpls. MN 55435




BUYING YOUR FIRST
WOODSTOVE?

Take a tip from
some people
who have just
bought their
second...

our customers.

Verinont “DowsiDrafter

Half of our customers tell us they had
previously purchased another brand of wood-
stove. For one reason or another they were
disappointed with their first stove and “bought
up" to the DownDrafter. We think that fact is
worth considering by any potential stove buyer,

For details plus “Buyer's Guide to Woodstoves”
send 50¢ to:

VERMONT WOODSTOVE CO.

Box 1016-PM-11, Bennington, Vt. 05201

Buy a "NU-THRED""!
THREAD FILE

Renew damaged threads.
Ina !Il'hrl .l.nr dlam
ater, g: or | haml

Mo 1. !'nrlhl! 13, 14, All 3
16, 18, 20 and 24 TP for $13
:Ii, !n. 27, 8 and 32 ﬁ'l. Satllacilan
Mo.B...for B Cworonlesd
popular METRIC

pltehes, .75mm (NOTE: Include $1
to Imm, per onder, handling.)
Mo. 12 Handle FREE: Handla and
for above Tool Pouch with ender

504 s, for amy 2 or mors Files.

JAWCO reing ™ tocos

High Branch
‘I'REE SAW

QUTREACHES AND DUTWORKS ANY FHL[ SAW!

WOW peune Branches up bo 30 Feed ar hlng -‘Q

waduly and sasily from b ground. New HIGH

BRANCH TREE SAW guakly sty hranches  THE OMLY

1har pwerheng oo guiien, children's play ses,  “SAW ON

gardesd, eic. NO s balisting on hipe dous A ROPE” § 7

laddan F i
Simply v one conbrol line oree the besntch frd

wou want 10 cuf and pull sltenalely oa sach

and. Th easble steel biade guickly cum hiough Mg 4 '/

wvin by dabid limia Even undercuts bark 10

prevent geblng

® AMATING patented taed comes
compliti, iady 18 e
PPl | & Two 15 foot santiellines
- ® 36" Nanible sl estting blade
L :-Illy :Nurdﬂ
P ® Car rueTions
CLOSEUPOF BLADE . Fllw'l e o ;

Prafwmionsd medel slio svailable with B0™ I 3ng Hexsble simel cutling
‘bladis and 35 1nat lang control lines - £74.95

Send check, monky order, o4 chage with Masier Charge or Visa
{inglude card nusmber, eapiation date and sgnaturel. =S85 {plun
$1. shipping]. Only Connecstut ieidant piy tabes fax

SPECIAL OFFER: Dindar I or more and we pay for shipping.
MAKES A GREAT GIFT! Immadiate shopmant, Masd order 12:

C & CSALES, 11 JANA DRIVE, DEFT, F, WESTON, CT DBRE.

218 POPULAR MECHANICS

RAPID-FIRE CAMERA
(Continued from page 115)

grip and an auxiliary shutter re-
lease button (the Topeon winder,
though L-shaped, has no such re-
lease),

All battery compartments on all
units are clearly marked as to
proper polarity, but some (Minolta
Auto Winder G for its XG-T ca-
mera, for instance) have a conve-
nient battery clip which is easily
loaded and just as easily slipped
into the winder itself. Minolta's G is
typical of the units that are the
same size as the camera bottom, but
others, including the Topcon and
Konica, have a wider base. This
means added weight but, at the
same time, provides a platform for
atpadiar annnort on tahlatoma and
gimilar supporta. Of courae, no cam-
era-winder combination can stand
upright if there's a long and/or
heavy lens on the camera.

Among the more exotic examples
is Chinon’s Power Winder with its
built-in, two-way interval timer. It
can be set to fire the camera at
regular intervals (from one to 30
seconds) for genuine time-lapse
photography. Or, its counter ean be
set to take a given number of shots
from four to 24, at those intervals.
Either option gives you remote-
control operation, untouched by
human hands. Then there is the
Contax Real Time Winder—with its
battery check syatem and input ter-
minal for an accessory intervalom-
eter—intended primarily for the
professional-type Contax RTS.
Nearly identical is the less expen-
give, less-endowed Yashica Winder
made for that company’s FR camera
series.

For advanced photographers

Auto winders are a useful acces-
sory for advanced 35-mm SLE fans,
but they aren't necessarily for
everybody, If landscapes and views
of the family standing in front of
the Taj Mahal or Leaning Tower of
Pisa are all you're after, forget it
If you crave action, shoot-from-the-
hip candids and precise-moment ex-
pressions, then you will really bene-
fit from one of these marvels. The
most comforting aspect of rapid-
fire photography, however, eapecial-
ly if you're just about to buy a new
camera, is the fact that you don't
have to decide about a winder at the
time you're plunking down your
cash for the camera. You can always
get the winder-usable camera now
and uvse it with thumb power. Later
on, if you like, get the winder. When
vou do, you'll make a lot of film and
battery makers very happy. ™

% PUBLIC SALE

FLEETWO00D
5 SPEED Heavy Duty

DRILL PRESS

BRAND
NEW

%2 H.P. BALL
BEARING
MOTOR

INCLUDED

INCLUDES
VALID ONE
YR, FACTORY
BUARANTEE

Check these features.

#= 5 Spindle speeds 460 - 750 - 1180 -
2435 RPM

»= Bullt in light sotket.

#* Quick-change piwunu motor mount.
# Spindle stroke: 32",

»* For steel, cast Iron, almﬂnum. brass,

wood, plmm. etc.
»~ Ball bearing key chuck: 0 to %",
» Working dia r: 12",

» Welght: 144 Ibs, »= Helght: 427,

»* Taper of spindle nose: Jacobs #2,

# Full tilting table, turns, tilts, swings 360°,

4~ Base ng surface: BYs x 8%

21ﬂmm
aximum distance spindle to basa:

25!-": (640mm).

= Maximum distance spindle to table:
19% (490mm

# Column dlamam over 3"

 Pacific Freight & Salvage Co.

12551 SATICOY STREET — DEPT. 111
Morth Hollywood, California 81805

Flease send me_  Heawy Duty Drll
Presses, Model 350160 at $195.00 sach. | enclose
S 3¢ payment with this order.
Hama
| Address
City Stata Zip
Telephene Mumber

Master Charge/Visa — Call toll free to order:
Phome  1-800-421-4411, Dept. 131. In Califernia
tall 213- 550-8877. Specity Model 2£301ND

IMMEDIATE
DELIVERY




JOHN KOLIELNIK

(Los Angeles, Cal.)

“Mow that I'm a locksmith,
I've increased my salary by
at least $175 a week. Even
earned $550 before complet-
ing the course! | think the
Locksmithing Institute is the

best!"

TRAIN AT HOME—EARN WHILE YOU LEARN
Add to YOUR INCOME —even double it with easy
spare-time earnings. Cash in on the nationwide
shortage that demands hundreds more trained lock-
smiths. Quickly step into a big pay opportunity,
full- or part-time job or start a high-profit shop of
your own! Even earn as you learn,

EARN EXTRA MONEY RIGHT AWAY!
You can quickly qualify as a skilled locksmith. Age,
education, even minor physical handicaps don't
matter in this ever-growing trade. So easy to learn—
it's easy, it's fun, it's just like a fascinating new hobby!
Study at home as little as one hour a week. All
special professional tools, supplies, including files,
tweezers, cylinders, door handles, assemblies, gauges,
pins, springs, extractors, picks, wrenches, and different
kinds of locks and keys —even key machine — supplied
to you! Gain practical experience by doing real jobs

SEND TODAY FOR FREE BOOKLET : I

LOCKSMITHING INSTITUTE
Division Technical Home Study Schools
Dept. 1110-118 Little Falls, New Jersey 07424 5

Please send without obligation the FREE illustrated book-
let, “Your Opportunities in Locksmithing." | understand
no salesman will call.

IDEAL F. BALDONI 1N

(Riviera Beach, Fla.)
“Enrolled because | even-
tually want to be self-em-
ployed. As a result of my
training, I've assumed lock-
smith jobs my company form-
erly hired outside people to
perform.”

HARRY PROVART, IR.
{Duguoin, 1)

“Locksmithing Institute has
the best course that maney
can buy, and my instructor
was lops. Earned $200 while
training . . . since then I've
earmed $350 spare time.”

on car locks, house locks, padlocks, safe locks, ete.
Just follow well-illustrated lessons under the guidance
of experts.

For a future as your own boss or in a high-pay job,
get all the facts, complete details, Write today for
FREE lllustrated Book, FREE Sample Lesson Pages
give exciting facts. (No cost, no obligation, and no
salesman will call.)

Our School, (Established 1948) (OVTED g
is licensed by the State of NJ. & !
and an Accredited Member of the
National Home Study Council.
Also approved for Veterans 7
Training, under the new G.I. bill.

JROML¥N
L

4,
Youy stv°

Div. Technical Home Study Schools
Dept. 1110-118 Little Falls, N.J. 07424

STATE ZIP

| pieces of equipment NAME
& LOCKS, PICKS & TOOLS
- : : T ADDRESS
supplied for use with course
S oy

e > ¢ ' : [0 Check here if eligible for Veteran's Benefits




CRAFTSMAN STOCKS 40 KINDS

of fine
Damestic
Imporied

Telephone Listening Device Po WER “'NG

TOUGH JOB TRACTOR

Tamific push-power for sarth or snow. All-gear
drive delivers more horsepower to drive
wheels. High clearance, extra weight and
traction. Mows, plows, culli-
vates. 25 attachments. 12, 14,
18 hp. Freae catalog

plus Over 4000 Items
For Your Wood Shop!

Discounts on STANLEY
Power Tools
E Ooswstic and imporied hardwoods!
Tabls & | From 1/84"" weneer 1o &' thick:

Clock Kita = Cabi- réss solid lumber, Alss thousands

nat, Desk, and Wall of {ems = Lamp Parls, Cabinat : Approx. 1 ou. iR Engineering
Mardware,  Upholstery  Supplies i9e,
F'"mﬂ..m“r.umr. et I e o $y o 3 Q. Disc, Avail Products Co.,

Inlsys, Pielurs Frama Maldings, 1005 K-11 Anoka Ave.,

. Hand and Power Tools. Waukesha Wi
™™™ MAILCOUPON FOR CATALOG ™ ™= aukesha

53186
j CRAFTSMAN Wood Service Company 1
E Dept. A-118, 2729 5. Mary 5t., Chicago, IL. 60608 .
Send new 152 page Craftsman Catslog, | enclose C-08 e
I S0c for Randling, postage. I Train wuickly in B shaeri weshs ai Tekedo
far 8 Sright fullude with sscurily 4n Ehe vilal
I Hime I bl hu‘i-h*ll Big pay. Full :-mr [l REPAI H CLOC KS
d |u.v:|_: A FROFITARBLE MARKET OF YOUR
g - - I A e R e oty o
——— e - . . gl Incnms: — Prademioas Sratus s
L L F T K T | -------J BOW lor & Wig sew ||f:n'r ‘ uu":.u.'i:t: ::“:m'..‘.'l{t..‘q.'. | Fres Deisle Mo chemn will call ;“t
-an-ﬂww CUTTING. Wa TI1-03. : k“
HISTT, Depl, 60K, 83 N, Superior, Toledo, Oblo 48504 b ane
= i ACDONE SN —
TCHET LOCK i = SCHOOL OF FHOF“:;:LI:I.EI;ITHI
E Hh L L] DEPFT. PX, TRANKSTON, TK TR ssssssssnans s =ad
FAN-TASTIC HOVERCRAFT

Build from partz kits with
simple toals. 25 mph using
8 hp mower engine. Plans,
Imstruetions, $9.50 Air ppd.
U.5., Can., (Foreign, add
$2.00). Free Information

PALMER AEROSYSTEMS
Box S31PM, Renton, WA 88955

BOOSTER CABLES:
WITH

$12 CATALOG VALUE!!

You'll wani this Americana collection [rom
tiny Seychelles, Crenadine, Upper Volia,
Malagesy, SI Vincenl, 5t Lucia, Ecuador,
Maldives, Rwanda—many more. Historic
American revolution scenes, plos bhun-
dreds of others of interest. Yours for
below-wholesale price to intreduce
Frasek's stamp approvals. Other stamps
included [or free examination. Keep some
or none; return balance. Cancel anytime.
Whatever you decide, these 333 World

| Stamps are yours for just25¢! |
| TO: FRASEK CO. INC. (Dept FM) I
I White Plains, N.Y. 10601 |
| Here's 25¢ for my 333 World Stamps and |
| free-examination selaction, |
QUICK AND EASY TO USE IDRINENAME ..o viinicranin
» Easy to install, just a gentle squeeze :.npnngss R e e o e
= Easy to release, just flip the ratchet R ot A e S S i S AL P l
POSITIVE LOCKING ISTATE. ..o ZIP oo |

* Positive ratchet lock eliminates snapping or pulling off
* Allows tull use of entire cable length '
» The only effective clamp to grip side terminals, too.

SAFE | I e oo

* Prevents spark or arc that may cause explosion - ices! Sand $19.95 = §1.90
of battery and gas fumes m ;,,, \m:.'ni ,.'L."’.-h. i

A QUALITY PRODUCT o TS T

» Engineered and built for the professional
= Priced for the car owner
LIFETIME WARRANTY Eﬁé‘{.gx PINSTR IPI NG

Look for it wherever auto parts are sold. SETTER PRODUCTS e e S
FROFITABLE CAREER
LATEST METHODS FREE DETAILS

, “ORP A 3316 D P.0. Box 211
KAAVEX MANUFACTURING CORPORATION MIAMI. FLORIDA 33167 KE LN TR .




us...

Get in on the REE "
in SMALL ENGINE -

service and repalr 0
Start your own money :-

In just a short time, you can be ready
to join one of the fastest growing indus-
fries in America...an indusiry where
gualified men are making from $10.00 1o
$15.00 per hour...and that’s just for labor.
Purts, engines and scvessories add even
more o the profits.

Becuuse the small engine industry has
prown so guickly, an scute shortage of
gualified Small Engine Professionals exists
throughoul the country. In fact, it not
unusual fur a good small engine man to be
three (o four weeks behind in the summer
and at least a week behind in the winter,
When you see how many smull engines
are in wse today, it's easy 1o understand
why qualified men command such high
prices—as much as 517.50 for a simple
tune-up that takes less than an hour!

HORSEPOWER
CLINTON EWGINE

YOURS TO
KEEP!

/A _BEAT INFLATION!

Cash in on the
huge demand for

small engine repair.

Work part time, full time
# right at home- we help you
"1,:"-' every step nf the way.

’,Lf

46-million small engines You receive trade secrels
are in service today! and business plans
Thuat's might —there are over ory-six We punde vou every step ol the way.
million 2-cvele and 4-cyele small engines including tested and proven instructions
in service across the US. AL That's the on how (o gel business, whial o charge,
official count from the Engine Service how (o get free advertising, where iy get
Assn., and new engines are beimg built at supplies wholesale . all the “iricks of
a e of one-million per month! With the trade™, ., all the inside facts you need
fully wccredited and approved Belsaw o assure success right from the stan

training. you can soon have the skill and
knowledge 1o make [op money servicing

: ; Increased Income
these engines. Homeowners and busi-

“Ive had about

nessmen will seck you out and pay you ;
= e i & yeors exper-
well 1o service and repair their lawn- ence repairing
mowers, tillers, m.lgen. power ra_ku-. small engines .. .
garden tractors, chain saws, mini-bikes, bt repairs were
go-carts, snowmobiles, generators, snow- oy eminor . .. -
hlowers, paint sprayers, . the hist is al- nt 1 -"Fﬂ"'lfi"l‘-' ”i!': =
Belvaw Conrxe, Walter H. Strack

most endless, . »

Campbell, Calidornia

With our famous ‘Tearn-by-doing’ trin-
g method, you get practical “hands-on’
experience with specinliced tools and
equipment that yvou'll recernve wath yvoun
truming ey o brund-new AHP engine —

]

. il vemers o keep !

No experience necessary. SEND FOR FREE FACTS!
You don't have 1o be a "horn mechamc’ :
ur need prior experience. I vou can read.
you can master this profitable trade right
al home. im your sparctime. without miss-
g i single paycheck. Lessons are fully
ilustrated — sov clear vou can't go wrong,

Yira rivk sonthideng by gevepring tliy of-
Ser po find aeee St Beldsenwe traiming cun
give ved Hre skalls von need 1o inerease
veste frcomte bieoa lfgl-profie, recessione
prewef buxiness of vour own,

Jusi Bl in and mail coupon below {or
send postcard) to receive full information

anal send Tnnnv i nd details by return mail. 0O IT TODAY !

BELSAW INSTITUTE OF

" SMALL ENGINE REPAIR
5139y Field Bidg.. Kansas City, MD. 64111

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

r-ﬂﬁ---ﬂ--h------------- -
1 BELSAW INSTITUTE. 519 FIELD II.IILI.'IIII[I :
: KANSAS CITY, MISSOURI 64111 1
! [CI¥ES, please send me the FREE booklet that ... .~ :
1 gives tull details about starting my own business in Smail 1
1 Engine Repair. | understand there is no obligation and that I
: nd salesman will call. :
1 ]
Tells how you Uity = Name_ — % — :
Lraim 1o be your ewn bass
in a prolstable Sparetime = Address P o ¢ =
ef Fullisme bussness of i ]
your oan PLUS complere  § GilY : e i
details os st 10-Day = s :
NO ms“ Tﬂ.l Dtfer! o o

Accredited Member Nablonal Home Siudy Council
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I'LL PROVE RIGHT HERE

AN

J'

AND NOW... THAT YOU CAN
BE SUCCESSFUL and MAKE

MONEY FAST...

IN YOUR OWN

MANUFACTURING BUSINESS —

WITH LITTLE OR NO CAPITAL...
land why I'm doing it.)

Within a few days you will receive everything you need
to start your own manufacturing business! Everything
you need 1o start your own Small Factory . . . To grow
fast, and make all the money you always hoped for.

Even though we never met, [ am willing to risk & con-
giderable amount on you. | will soon explain why | am
doing this. All | ask of you in return is—Your sincere
desire to own your own business! You will receive from
me whai literally amounis to thousands of dellars worth
of processes and formulas, The same ones that made
money for me, and the very same ones that made rich
men of many others who began with nothing more than
the shirt on thelr back.

You will soon have all this with.,., MO INVESTMENT
OF YOUR OWN, other than the desire to work in rapidly

| building your own successful business, Financing will not
be your concern—Iit will be done for you!

Bur firss | must tell you a livtle srary. ... Many years ago,
I had a job paying a small salary. I cowidn’s rake it any
longer, yot [ didn’t know what to do. One day | began

businéss opportunlty ads from magazines.
Believe it or not — that's how [ started, | was soon mak-
ing thouwsands of dollary a week and enjoying every mio-
muenet of it}

Just as once someone helped me, | AM NOW GOING
TO HELP YOU! I know from personal experierice, If a
person s ambitious enough ro read ads that may lead o
improving hmself, then this individual is worth helping
« = + « He or she has grear possibilities for success, and the
odds are, with proper help this person will succeed, I AM
NOW GOING TO DO WHAT | ALWAYS ENJOYED

| DOING MOST, THAT IS — HELPING AS MANY

SINCERE PEOQFPLE AN | POSSIBLY CAN, TQ
BECOME SUCCESSFUL IN THEIR OWN BUSINESS!

coml, next column

. Tha faslesl grosing imdustry in recent year ia the secuniy lisid A
| Hinarcisl Iorene swalls Bvpone wha can produce new and imgaroved
Sty devices for home and mdustiy The grestest drawbeck in
ity SAArT pystem Eoesently on the marked i Mo alanm sl sound
oM until AFTER 1ha inirsder has broken i Imagine what witl hap-
pen, il you ofter an slerm (hat will detect an intruder BEFORE he has
WOhACE b0 aven kay & linger ineioe (he premases. — An alam™ (fat can
[Nt ahoul deted BN inlretes s inbentlions ol breaking in

B pou e manulsciurs such an siarm — fhen ihis lime nex) pear
your will ba & Fiah manl mpossibie you Bay. B can'l e doae pou
Thank? | inwanied jusi such & devsce The only 1Ring | want oul of il s
. o e oiheaE Buikd & prolitable utness trom it and besedi ke
By giving them & bedly nesded product a1 @ reasanabie cosl . You

o manuleciure 1his device lor under 1wo doflere, using only com

lﬂhl'lﬂﬁlll Yious mariaup and prolil on ithis ohe is very high

EXTRA BOMUS— | will siso include Ihe manulsciuding plens 1o
mﬂmﬂm | calll it B BCARE W's an smazing bitie
'“4- wihan placed & (he hame or butsness. i1 will fnghlen sy the
mos] Setenmined burglar, el makes no scurd at all s easily manu
Tgined lor less then & dotier even in amall guanidy Mo one in fhe
R Binleass hae this one Be Ghe of Thae e, and you will Claan up
o,

MARTIN ZAHLER

MNow here is how you can profit from all this . . . . We
put together a number of ¢arefully chofen businesses in
vatious flelds of Electronic, Automotive and Chemical
Manufaciuring, Some are so new that the products have
never been manulactured, yet they cost me hundreds of
hours and thousands of dollars to develop, I'LL GIVE
YOU ALL THIS, IF YOU FEEL YOU CAN MAKE A
PROFITABLE BUSINESS OF IT!

MAMUF. HAS HIGHEST SUCCESS RECORD!

A manufacturing business started in the proper manner
has always shown the greatest record of success. This is
one reason why | say.... You need NO CAPITAL TO
START!!! Why others will be eager to finance you
regardless of who you are, or your credit rating, or whera
of how small you stan.... Bul.... Bul you must have one
or more GOOD DEPENDABLE PRODUCTS, and you
must know how to go about each step of the way, THIS
ISEXACTLY WHAT I AM GIVING YOU!

WHAT | EXPECT FROM YOU FOR ALL THIS.

Once you accept my offer, I'll expect you (o study
carefully the material | send you. You may accept any
number of the Business Propogitions for immediate or
future use, ¥ou may accept or reject financing from any
one of the many money sources | send you. 1'll expect,
ihiat in the event you are unable to start your business im-
mediately, or in the near future, then you will return o
me the manulaciuring processes together with the financ-
ing sources. You may keep all other material,

WHAT YOU CAN EXPECT FROM ME.

Your own manufacturing business with all sales hand-
led for vou by professional salesmen, 14 Manufacturing
Propositions, many of which represent an investment on
my part of thousands of dollars. You will be shown how
10 take a dollars worth of electronic parts and manufac-
ture & product having a retail value of 20 times and better.
Every business described here has been chosen because
they can be started either full or spare time, in amall
space, and requires no machinery at the onset 1o begin
manuflacturing. You will be shown how and where 1o ob-
lain a few cents worth of chemicals and manufacture o
product selling for several dollars. Furthermore....

cont. pext column
MANUFACTURING PROPOSITION NO. 3
ALIFE SAVING BUSINESS

W lillle capilal and space. you can manulaciume nghl in youw
war home, Prolesssonal Cualily Fue Detecing Alarma. ilons ol
Rossholds & now ready 10 Buy The liald is wede opsn foe many
Ny Msonn mashulaciuners of Fire Alarms

1wl ganed you 1he mamulaciening plans far 8 liee deleciar which |
designad mysell You can manulacture A lod under one dallar, anvd
will iy Bl e ten 1iMmes thal amount F you want Bomething sasy
al you can get rodling wekin a lew days, and be in 8 prohiabie
Esunirnass literaily oepmight— THIS & IT?

Phas also. the slans o & Fighly amphisticstsd Fue snd Burgiar
Abgi thal offars 1he uMimate in home end andusiriel secwidy, B s
soud slate, ol modern techmalogy. yel eesdy manulsciured lof a
couple ol dellars by anyohe who knowl ths secred To lurther
ARSLTE POl BUCCENN, FOu recenes (he plana lor an nfaned Hesl
Drtmciar MHon e

b B LT

THE SECRET TO BEING WEALTHY
R
e ‘Manufacturm

YOUR BUSINESS WILL BE FULLY FINANCED.

You will feceive S1000., $5000., even 550,000. to start
your small factory just by asking for it. Even if you're
starting from home. Yoor present credit is of no im-
portance. You may find this hard to believe, but it's true,
and it's being done eVéry day by those who know how.
YOU CAN MAKE A FORTUNE BY KNOWING
THESE SECRETS! Your Only Reéquirement Is A Desire
To Succeed!

FURTHERMORE...

You will receive complete information on starting a
mail order business. You will notice that each and évery
product you will be manufaciuring makes a HOT M. 0.
item, and as ,everyone in the M.O., business
knows,—nothing beats manufacturing your own ilems to
sell by mail! This method dlone Guarantees Your Success
Im Mail Order.

Firther, you receive a course on Sales And Marketing.
How voul too can becontie one of the successful advertisers
in this very magazine. How you can become Top Man,
The Manufacturer, making produsis for others, which
will force others to come (o you 10 buy, and thus also ser-
ving your fellow man . success will not only be
yours—1t Will Be Il'np-omblc To Avoid!

SUCCESS WILL COST YOU $25.00
It i necessary that | require this small but reasonable

amount, because first of all, it will eliminate most of,

those who are not really serious about being in business
for themselves, but are just curious in *secing what you
have'.... Secondly, people are funny in ways, if they get
something for nothing, they don"t think much of it....

Furthetmore, you must realize, o considerable amount
of time, effort and money went into each of the Business
Propositions. The small charge helps offset the expense
invelved in getiing these businesses (o deserving people
who will make profitable .use of them, BESIDES, YOU
ARE RISKING NOTHING AT ALL — TO LOOK
THINGS OVER . . . . TO THINK THINGS OVER —
OBLIGATES YOU IN NO WAY. IT COSTS YOU
NOTHING AT ALL. YOU CAN HAYE EVERY CENT
BACK ANY TIME YOU WISH, JUST BY ASKING
FOR IT. (Please read the guarantee. )

MANUFACTURING PROPOSITHON 8O D

FORTUMNES IN DIVERSIFIED ALARMS

By manutaciureng any of 1ase Tems. you can be 50 canien ol e
crnk, 1Rl i velll o possit e Tor pow 10 s1er Duliness witfoul & penny
80 yOUT MBmsR |1 o BP0 yOUS PIEBen Coc urmitand g Wil e if
formabion | give you 0 uslng oiber peopis's capiial i meke feriunes,
| musl Elso give you & Blas 1o & J pioduciy wfislh yia Wil
fired 1l @iy b0 oblEn imretaie cotsoe heancas iegariiess ol wis
FOu Bre

Hieng e nome o1 Phe greates] (=t sagsen! |0 manu s lure products
vy mbde availabia (o industry . An Uitrasomic KLarm «orking on &
RS PrANCIpAE. 11 5 Deshgned bp sell foe hondisds of dodiars pel can be
buikl Tor m Baw dollent, greng pou B Bree run o on e Bighly profisbes
marat.. Plus 8 SOUND ACTIVATED ALAMNM A& LOWNG AANGE
WADE ANGLE OFTICAL ALARM . MORE

BUSINESE FROPOSITION NO. 4

MANUF. SMOKE & QAS DETECTODRS

Smphs deeCions will enoy misny milsony of Gollar o sases in e
moul few yeads. The peofile wihd siarted 1o manulacieie dnd sall ks
ard Fpudly SspEnding. Sn0 making & Morlurs B0 M pou wWanl B a8
wyabls worlhwhils bosiness — one sasy 0 slert = sapidly &
panaible. ong thal will maks you & "ssl loctune hen go ako
rranglacturing smoks Satact oo —H will mske you rich

You alBo receiva 1he manulaciuting plans 10 § very Sanad e Gas
Delector, This one fequents & lww mose pans, But ('8 1aps. Falliw my
wdwicn and plams and a farture s powrs.

PUSINESE PROPOSITION NO. §

MANUF. PRODUCTS FOR HOME & INDUSTRY

Ona aimpis sectron Bar in all 1mal s sguined to rmass 9is Ogan
Cargui urgis alaem 11 in manulaciured bor umdes 5 000le 581 sgquats
the pesicemance of any prodessional slerm now o0 Ihe makel In
chaded ara ihe pians for 8 CLOSED CIRGUIT alarm panel 11 cosis less
than T dollam bo manubscture and (5 reliatie and il sake

Wil CPgoriundly 1o anies (his virgin, highty profitabis Heid i saiy
_“MWMIIW:Ih\mmm
b thess | beliave are =orih §
l;“wr boo iln-lnﬂ-lu- ek A= i TR R e PP

Ay Bomuses you @@l The pland 10 B0 eesy 1o ssRemble (ras
BitofiIed 000 staie a&larm ayalem Alno the plane 16 & LOOA 16
betorme Cocuiat PODL ALARK GEt o omall
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o
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IF you are Innidnglw-gﬂ-rich—quctm an sifortiess way to riches. If you

within you. Or some &

polntad. 1 have n ailortiess way o riches. | have no secrel
pect. No surprises, no disappoiniments. . . Jusl a Good, §

described plan that promises

ns to olfer

Manulactuting Business.

want one of those plans thal supposably show
E“ tha ultimate secrat to all the money
Mnjmmlhauqhn.dhﬂihllld_rﬂulhﬂldhlﬂlpﬁllr

hnhl'undd

Businessons250

BUSINESS PROPOSITION NO. §

MANUFACTURING AUTOMOTIVE PRODUCTS

People spend hundreds of millions of dollers asch pedr on add-on
sccassories for theie cars. Come owl with & good product that is n
demand by car pwnars and ‘il got & good share of ihis lucrative
markal. | AM GIVING YOU THE MANUFACTURING PROCESSES TO
BOME OF THE BEST AUTD PRODUCTS AVAILABLE!.. | Buggest you
start wiih & Singse auio prodisct, and add on mons products afer your
Euninges gets moling

Once you have the propsr informalson amd process, Bl these
products can be manulaciured wking simpas fools, in small space, by
anyone wha has (ke desles o gt rich n & amall

Thess producis range from wvery simple o highly

sophisticalsd. pet sasily produced by wou or tha halpars you will
0N ba hiting

MANUFACTURING PROPOSITION NOL T

ELECTROMIC IGNITIONS —PLUS MORE

A produet rapidly becomeng populsr in ihe sulomotive leld (s Elec

! iwonic igmition Syatema. With the evar incressing cost of gas, the

conatan! demand lod beller sconamy and parformance, 1he call for
feducad B askan — Elecironis sgnition in beginneng i sell e

o mus) hive asen thass adverised sty in full page sde, salling
lor ST 50 10 $TR @S These ade cosl thowsands of doflars sach. The
peopie behind 1hese ada are making forunes! .. The Held hes hardly
been goraiched Ember ihin Bk wilh & better product- saiting for less
— wred o wlll moon own an esblabished Imvg businsas!

Trase plans. plus the plens 1o & High Precisicn Tachometer can be
vours il pou really wanl 1o makes monay wilh (hem, Nl sand ham 1o
you'

MANUFACTURING PAQPOSITION NO. #

AUTO POWER GUARANTEES SUCCESS

ARGt fam you musl hive sean sdvariaed a ol lately, in 8 simpls
Prodsci wheeh enables you 1o oblia 100 vell D C. up 1o 3000 walts,
from your car. Many people s1an 8d manulsciuring this produc). Mosl
of tham s Emall ore-man compenies. Tha ones who knew how 1o

| mandie 9 right s succeaalil and making maney

1w gaing b0 giee g maieh hatier (ham (Rin fast salling
110 VG product, | am greng you 190 vall “&C'1 . ' sies inclade
e phana for & produc 1hal guansnises & fully :hlmwmuv:r:

MANUFACTURING PROPORITION NO. 10
BETTING RICH IN THE SPORTSMEN TRADE

Howr weould you like bo snber & manuiaciuring business requeing so
tile capital, that you probably have that iitte money mghl now —
wetihoul bormowing. vl build & business that will grow within momibe
b0 @i yoal W11 The money pou will Bved wani,

Thars are miliions of sportamaen in this country, millons mars who
o i litihe lishing occasionally. You will be manulaciuring a Sine af
producta thet thess pecpis nesd smd wani! | hive worked oul the
phans for 8 SUCCEBSFUL ELECTRONIC FISHING LURE BUSINESS.
This ana you meally haws 1o s 1o believe. Follow my direciions on
markating them snd you couldn'l manuleciurs 58 much 58 pou e

o pell.. Ba prapansd 10 Blaf hifing heto and scpand fasi with
thin. 'l nclude AS & BONUS — the manulsctufing lormalas 1o ofher
Taan palling products to the sporismen and ouldoos Iikde

MANUFACTURING PROPOSITION NO, 11

THE LUCRATIVE AUTOMOTIVE FIELD

il show youw = thai 'I'Mmulmmdqu In e Tepld of
chamicel manutaciunng of A ona schle,
-mm“unwumm Chamica '
product manulsctinng is saay 16 g8l nbo, requinng very lithie capial
i u:u ta maks commarcially compelitive products you will be
proud

Liki | and ifharn have oo, you can ¥1an from & small spece in the
Bifchan of yous home, end grow fast b0 8 successlul money making
Eusiness, capeaiizing on the success of cihers

Thin B Na, 11, the p ar far
imudan 1o mmu Mo need to manulaciue all of nem, Mok
oo o0 wous like basd. Any onae of Iham Fes & 1arge anough marksd io
ks wven tha monl ambitious parson nohl You receive avarything
for just abcut whisl [f cont ma 10 gl Thee 10 you. With producis like

Manstmoturing B

MANUFACTURING PROPOSITION NO. 13
COMPLETE LINE OF CHEMICALLY TREATED CLOTHS
Wani a line of products 1hal ame sasy (o manulsciune, requices itie
special

siaring capilal, can be slarted quip et
gl and Boughil by home, sulo owned, hobbesl. warkshop, g-qo,
lsciory and office.. That can be sald in jusl about swedy Mlome and
bought by awansone

Gonssder it for & MOment = i 8 short wiibe you will e in business
tor yourssl!, No complications. No worry sbowl Fnenceng your stan.
Mo worry aboul sedling 8l you can lurn oul,., YOU WILL FINALLY
HAVE ALL THE MONEY YOU WANT, AND EQUALLY IMPORATANT,
TIME TO ENJOY IT.

Chamicaily ireated cloihs are | ime saving convenience iems. They
e modem products. The marke? for them will ba growing tremaen.
dously i ihe years 1o come You will receive ihe formuiss and
process 10 B dithesnt Trasied Clathe. They cover avary
maginabbe meed in Ehis fiesd Those entering 1his business in the
fmar liddure are peatty Much sssured of success|

BUSINESS PADPOSITION RO, 14

MANUF. INDUSTRIAL & WORKSHOP PRODUCTS

I you ever desamed ol Raving @ succesalul manulsctunng
busingas . WOW YOU CANI 'l sand you the processss 1o some of
IMa greates! and bes! sedling invanson | ever carme scross. |’ Brielly
daschbe same al 1ham

This one is =0 new. it is nol on the markel, asd &0 hes no nema. |
wad going bo marksl A righl Belone my decision 10 halg olhers BLan
Theair own Manulesiuring buskness. | was going to call it “GLAROUT"
#nd | know il |8 poing 1o msks lorunes or thoss who make it The

rh-h-hiﬂ-lﬂhpu-.hhm 3
BUSINESS PAOPOSITION WO, 12

MANUFACTURING CHEMICAL SPECIALTIES

How can you compsts with Pocior A Gamble, Lever Beos. and

oifvad industrial glamie ke (hesa® Think I'm coady 10 v Suggest

muth @ hingT Mol 81 sl Tht's whel’s so amasing sboul anieing &

Budiness, Youw can do it
Junt do this . manulsciure & small quantity of unigue products
dhaedl b miliGnE 0f Romen. products that s sasily demonslnaied,

&1 1he lighie e 1817 Burning sl neght ong. LU
posnibss? YET | PROMISE YOU 1TS TALE! h consimts al anly I low
co8l, semicanduciors, and can b Baed i a8 lew

NEW! 1'& & manulaci e dream' Ol youd shae of the proliis®

BUSINESS
MANUFACTURING TREASURE FINDERE

Peopia who steried manulaoiuring Iressure [iN0ere years sgo. &6 &
Wl part Hime Operation have ndw Decoeme glants In ihe slectronies
fiaad. Thare is planty of reom lod you in this money making lheid.
Eapecialily if pon are e ka5 Ve nrtbing For e Thas snyoee
lew na] THIS BIG DIFFERENCE 18 TO MAKE YOU MICH)
MOV, yau will b abls 10 sell @ ressurs fine
e mrdl & mstsl kcsor lor ender e dollamn
and slill make 8 fremendows prodit.. This i

| work grast, and ste repest ssllevs. Follow my sample marketng
| piBNS— DAANS UBED By Clivdl SMa1l BUSIAFASTIEN whD 868 AW Suc-
conilul, @nd YOU'LL BOON FIND YOURSELE MANUFACTURING &
LITTLE MORE EACH DAY. Than BINGD = ona day, 111l hi you =
YOU'RE N BUSINESS FOR YOURSELF!

Yiom will raceive s0ma of the Desl 8nd urilue Househald producis
suitaiie fod amall liem manulscturing Only in ihis business cen 5o
many peopls fumn pannkes imbo dollers so saally Mo apecial equap-
et ks required 10 s1en manulacturing at once.. no special knawl-|
adge, oifer than what we sand you 8 reguiied. But | wam you, BE|
H'ﬁ::'“ﬂ FOR AAPID GROWTH, BECAUSE YOU JUBT COULDN'T
ANDID T

s ate glare from the sun whan applied
Yo windaws in homes, offices, stores, etc. Think of (he heating snd sir
canditicning savings sione|

This product we will call “CHRADME-TOME " it doss REAL ELEC
TROPLATING This valuable process cosl ma fhousands of dollan io
dewwiog. I1's worth & ortune b you.

Mual, i% & Ausi Aemowss = You My have seen ihass sround, Ns &
g aelier. | obe you an improvemenl This one will INHIBIT
RERUBTING!

Maui, i4 8 product 80 Aew, ['ve REver 58en 1 o0 Ihe markel, We will
call it “PAINT-MO-BEINT, Aler & oan ol paint has been opamed, end
iFan reseatad fof huture ule, & skin forms on iop. THIS NUISANCE B

| MOW ENDED FOREVER)

This complete sl of modern manuiaciiaeng lormulas e yours 1o

get rich on and enjoy OHLY fer the of whasl W cosl me e gl
Tham 1o desarving peopls WHO WILL MAKE G0OD USE OF THEM,
SRR D -
GOOD LUCK!
MARTIN ZAHLER

'-------------------------------------1

el oy mnaihen gres mall ardes hem, bul e 1
el Saar A, Rebayn, 440y . MARK — MARTIN ruii
pars, Fmiase market
As & bonus, Il send you the pians io @ 92 BRIGHTON 11th 5T., BROOKLYN, NEW YORK 11235 !
highly Boculile sdvarced unll now selling in [ | 1
e B300.00 pricn range, wal i pratly chsp to .
manuleciuie. Tha plans b0 :m; one mre mol B Dcar Mir, Zahler: I
“.“mm:“r‘lm.;-’m: t:;"'ﬂml I | am really serbous and would very much like to have my own small MANUFACTURING BUSINESS in Electronk, Automotive and/ar I
Puring (FbaUnS finders. ] Chemical Manufacturing, and underiand you will help me exablish o Suceesful Profimble Factary in one or more of the fields | choose, Please 1
wend me al ane, everything | nead 10 slan,
I Turibher undersiand ikhat | neod invesi No Money of my own in any business | enter, and that | may obiain owiside financing supplied by athers .
. wha will invest their capital in helping me build my factory . . . Furthermare, alier | begin manulacturing, | need do Ne Selling and ihat sll sales I
will b handied Tor me,
I This cont of any ona of the Manulaciuring Propositions s only $8.00 sach, complate and postpald. Or all 14 Prapositions lor only I
. $26.00 complete and poupaid, 1
GUARANTEE nr.susssun noucs THE FOLLOWING MATERIAL... '
| promise 10 send you everyihing s E sitlon NOe) i 8,00 sach,
described on these two pages, which will I am nol l Ht "ﬂllﬂn (Y OWN | HiHHFM:NHIHﬂ BUSINESS AND FACTORY — and al the sama lime | wish 1o I
eitable you o stan your own manufacius. SAVE $87.00, so send me svery single business sition described on these two pages lor your SPECIAL PRICE OF OMNLY
ing busimess without any lurther nancing $25.00 (There m £7 procenses in all, sciual cosi s leas than 45 cents sach ) 1
ol iy i X ot vt I " Compiete pians on obiaining cutside financing. 1
carefully befare you decide, will be held in ] Complete plans on marketing and having sales handled lor ma. ]
lfu“{_l‘m 3 days. If you sre pot fully 1 A course on Mail Order. Including details on abtaining Ires adveriising. 1
oours byt ﬁ“:;ﬂ:“mﬁr:'ﬂrb:h;';:ﬂ: ! O tamenclosing® _______ please send everything complete and postpaid.
and formulas logether with a note simply O 1am snclosing a deposil ol §5.00, please sand everyihing complete, C.0.0. ]
siating that yoai have not copied the pro- [ ] [ |
cenaen and formulas, and will nol make HAME
any larther use of them All oaher . [pleass print) |
wraterial senl you, may be retained by you . I
Tree of charge as my gift 10 you for your ADDRESS
ellart I l
] cITyY STATE e [
MAR TI I h-'u.. Pt e indl | el .
K= MARTIH. I BMGHTON 11 ST., o art madart wmﬂﬂ"ﬂum:h&‘ﬂimmwummmﬁmumwwpmm eTOR STHERS SECOMR e Of e " T seece’ 1
BROOKLYMN, NY 11238 'I mli:mumuumnuﬂmmummmm“mmm | T Hios (] BOCHLAE wt Fulel B Tl [ BRIy N2 | it Gl RO MeTsaAly - [ ]
Telephons: (212) 3324383 I WETE Do 12 fem waiwrviows mafues of P muressl vOu sl Do TOCH |0 mbQRY Sl i) PlasSilt| Bilirieh 0 Pl Dipsis! i parains By 1ows chash mad l
. i ]
Mark-Martin, 1877 CE R B B B B B L B L R P P R R R R R
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New locking switch
ps prevent acc1dents

ad unauthorlzed use’

Locks OFF—just remove the
snap-in switch actuator. Installs
easily. Complete with instructions.
Switch UL listed, 15 amp/ 125VAC,

Elps protect children from
shop tools such as table saws,
luthes, etc.; as well as electri-
cally operated garage door
openers and potentially danger-
ous household appliances,

10 amp/ 250VAC. Money back
guarantee. Order several now,

Ill- ——————————————————————————————————
| Please send me:

| Locking switches with Locking switches without

I Tquantity) receplacle & B.95 postpaid. fquantity) receplacle fp 6.95 postpaid,

| Send check or money order (o MDC, P.O, Box 37, Broadview, 1L 60153

I Allow 4 to 6 weeks for delivery. Ilinois residents add 5% sales tax.

I NAME

l ADDRESS

l CITY BTATE ZIP. —

226

TACKLES DOZENS OF
HOME FASTENING JOBS,

Here'a the new slim, trim
Tack-ler brand stapling
tacker. Just 11 ounces, Bagy
touse. Yet powerful enough to
fasten wall hangings, uphaol-
stery, insulation, you nama'it.
Complete with 800 staples and a
handsome handy carrying case.
From Bostitoh, the brand the proa know best,
Avallable wharever hand tools are sold,
Bostiteh, East Greenwich, Rhode Island 02818,

UMM | TEXTRON|

Bostiteh Division of Taxtran inc

B{ISTITEH gy il

POPULAR MECHANICS

NEW EDITION

POPULAR MECHANICS
CATALOG OF PLANS
PUBLICATIONS
PROJECTS

A must for all homeowners
and do-it-yourselfers. Build
projects the whole family
can enjoy!

To mark the 75th Anniver-
sar%af Popular Mechanics,

ave published a brand
new edition of our famous
catalog of Plans, Publica-
tions, Projects.

For the past seventy-five
K:Iaars Popular Mechanics
agazine has been the
leading publisher of plans
and special publications
for the do-it-yourselfer.
Now we have listed our
most popular plans, and all
our famous special publi-
cations, in this brand new
illustrated catalog.

PM’s new catalog is loaded
with photos and illustra-
tions. You'll find listings for
over 800 plans and publica-
tions along with complete
ordering instructions.

Send for your catalog to-
day! Only 50¢ postpaid.

To order send coin, check
or money order to: Popular
Mechanics Catalog, Dept.
C77, Box 1014, Radio City
Statmn New York, N.Y.
10019.




MOST TRAIN WRECKS HAPPEN

THE WEEK AFTER CIIIIIS'I'MA%.

- Watch a small child fumbling

A . with a tiny HO-gauge train. He has
difficulty setting it on the track or hooking the
cars together. And when the train can't take the
way a child plays, it ends up in the closet. Orin
the trash.

That's why Lionel makes big O-gauge trains rugged train. . . for the way kids play.
... Scaled nght for a youngster’s developing co- The big Lionel shrugs off train wrecks and
ordination. Because he can handle it with ease, derailments and endures to grow into an
your child will enjoy a big Lionel more than a tiny absorbing adult hobby.
train that thwarts him at every turn. Don'’t be misled by price.
Built to last. A small, fragile train that spends its life in
Small-scale trains are fine for hobbyists. But the closet is no bargain. Now, for about the price
when it comes to children’s toys, only the strong of an HO set, you can bring home the big train
survive, That's why Lionel builds a strong, that delivers a childhood’s worth of enjoyment.

LIONEL .

The big train for small hands. (ZREER

T 197H, Fundmsensions, (ieneral Mils Fum Groiap, Ine., Mosmt Clemens, Mackigan J8045,

The Popular Mechanics Product Feature Mark.
You'll find it on tools, home and car care
supplies, workshop accessories and much more.
Products displaying the Mark let you know
they’ve been featured in the pages of

Popular Mechanics.

|

And for over 75 years, readers have been turning
to Popular Mechanics' pages to find reliable,
authoritative information on a vast array of topics
ranging from home maintenance to outdoor
leisure activities to automotive care. The
reason—a solid reputation built on a tradition of
dependable reader service.

ular

The Product Feature Mark is one more way
Popular Mechanics serves its readers,

(]
35
O ®
=

P
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UPHOLSTERY &

VINYL REPAIR...

Can pay
you
more in
afew
hours
than
many
make in
a week!!

Now you can cash in on the growsng demand for Up
holstery and Vinyl Répar. Spare-limé or full-tme, here's a
profifabde hobby/business you can operate nght at home
... where restoring just one chair o7 50fa can pay from $100
to 5300 , . . even mare!

And, as new furnilure preces continue to skyrockel, more
and more people will 5&ek you oul and pay you well to make
theer obd furniture “like new."”

WA AN
Thi&dﬁnw
ard 0
wﬂ:ﬁ £550.00!

L O LR T s e R T

T

With fully accredited
Belsaw Training, you can
turn cast-off items worth only a few dollars into
beautiful furniture like this 8-loot sofa . . . net profit
for just a few hours work . . . over $400.00!

With Vinyl Repair as par of
I!'I.um Upholstery skills, you'll
ave one of the most pawerful
mongy-making combinations
possible! Vinyl Repair is an ex-
tremely important and profit-
able part of upholstery. In fact,
it can easily double your in-
comeé as a ftrained wpholsterer! Mo other wp-
holstery training offers you hands-on vinyl repair
experience with professional tools and materials
... it"'s a Belsaw exclusive!

N0 EXPERIENCE NEEDED.
You can master this profit-
able craft right al home in
% your spare lime. Easy-lo-
1 understand lessons are lully
“ illustrated—so clear you
can't go wrong. You receive
all the special lools and
equipment needed —yours lo keep! We guide you
every step of the way with tested and proven in-
formation on how to get business, whal to charge,
how to get free advertising, where to get
wholesale supplies ... all the “tricks of the
frade’ . .. all the inside facts you need lo assure
success right from the start.

SEMD FOR FREE FACTS. Mo obligatian
Ho Salesman will ever call, Mail 1o
Belsaw Instilute, BOOV Field Bidg .,
Kanzas City, Mizzourl, 84111,

CLIP OUT AND MAIL TODAY .
B L

L |

§ BFLSAW INSTITUTE 1

BOAY Field Bli?. i

: Kansas City, Mizsoun 64111 i

1 O YES, send me the iree book with i
full details on Profits in Upholstery & Vinyl Repair. |

| uﬂnﬂmﬁlnd there is no obligation and no salesman |

§ Wi, I

I Mame 1

: Address :

I Ciy 1

b siate e i

‘e I ™M T T
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BOILER COwLs
S ALLIBINUM —

BOILER casing

Flash Steam
Woon Hydrn_
Plane

WooD

Reprinted From the
Model Engineer RUDDER

This high speed racing hydroplane is powered by a flash steam boiler and a very
interesting two cylinder opposed steam engine. It's only one of the interesting projects
in Volume B4 of the Model Engineer which first appeared in 1941 and was just reprinted.
Other projects include hot air engines, clocks, building your own lathe from very simple
parts, lathe accessories you can adapt for your lathe, live steam locomotives angd much
much more. Over 500 pages of the bestin home shop information. Order it today and see
what a treat the Model Engineer is, and if you don't think it's as axciting as we say, simply

return it for a full and immediate refund.
CALDWELL INDUSTRIES ONLY $1 :'E:::':un

603 E. Davis St. Luling, Texas 78648

WATER sSCoop

INDEPENDENCE!

WITH YOUR OWN
CRAWLER
TRACTOR

Popular, Low-Cost
MINI-DOZER KIT

Your work hours are valuable, Use crawler tractor traction to
get jobs done fast despite ground and weather conditions.
Easily assemble Struck Kit on weekend (why pay others?) and
use year "round. Heavy-duty attachments include
moldboard plow, dozer blade, snowblower, mow:
er, tiller, front-end loader. Buy factory direct (and
save’). Odd jobs for track-lype tractors can mean
extra cash, Resale nities are GREAT.
Highly maneuverable Mini-Dozer is 7 to 16 hp.;

New, ‘All-Gear 16 hp. Magnatrac goes 4 speeds forward, 1
MAGNATRAC KIT

reverse. Send ‘coupon foday . . . .

STRUCK NIT, Dept. Pu118, Codarburg, Wis. 53012

Struck Tractor Kit construction &

o seiry, Mn-Oumet of NagRAtHAE) o S eth

fabrica Struck Tractar ( Mini-

H-lillilulla from local ma - 37,
~310. (Refunded on any purchase.)
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GARAGE UPENEH Buy Direct
4 DOOR and Save

& EADIDO CONMTROLLED from car tramymiier ar wall

wwidch ® SAFETY night gnd day year ‘round ® 3E-
CURITY doar locki tight whem cleaed & COMNVEMNIENMCE
in tar control any weather ® LIGHTING garoge lights
sufematically ® YERSATILE fits oll liMimg typs wood
mafal or hberglon doors sectional and Bopesge ® LAY
HOME IMSTALLATIOM i just 2-1 haurn ® SAVE up to
0% direed laetary purchaié ond PP ar UPS hame dafivery
® GUABAMTELD sné year ® FREE brechure I
HELFMATE Equipment Co.. Bos PR UE Baseda. Ml 453101

0 FREE) POWERFUL muﬁﬁ rasTil

Fantastic Mew Discoveries in the science of
bodybuilding. Add inches of powerful mus-
cles to arms, chest, shoulders and legs. Se- I
' crets on trimming the waist with ultra- l
modern methods—fast! FREE BOODK!!

BUniversal-J, Box 6694, Detroit, M1 482400
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Reglazes Bathtubs, Etc.:

:- Porcelain bathiubs, sinks, and tile walls

4% take on a sparkling new beauly with Satin- -4
'n. Finlsh. Reglazes with a long-lasting, high- ‘.'."-'_
1 gloss finish that becomes a part of the e
~: existing surface, nol merely a coaling. o
- Laberatory tested and appraved for durabil- @2
+o Ity and ease of application. Apply with 5
- brush or roller, Used nationally by holels
<. and molals. Kit covers up lo 75 agq. It

* FREE color charl, full details!

* Choose Decor Colors and White.

COMPLETE KIT [_H IIIllISTIlIES

'- with full instruclions
¥ POStPAIG-—~ DEPT. P, Burlingtai

Ave. & Coaper 51
’29.5 DELANCD, N.J, DBO7S

Phone: (B09) B77-T824
2 N Res. nn‘.dﬁ‘?-"f:'f {£09) &71-TO61

EVER BUY GAS AGAIN!

. PEDALPOWER exciting new electric
;-3 bike motor tames tough hills. Be
¥y independent. Shop when you want,
Fits all Bikes, Adult Trikes.

! Installs in minutes. Thousands
: sold. Recharges

) overnite, Travels
= 100 miles for a dime.
Easy payment plan
avallable. Coll or
send for FREE
illustrated |
booklet and
Special
Christmas
OFFER.

CALL
800-257-7955

GENERAL ENGINES CO.

5160 Martus Blvd, Sewell, N.), 08080

BUILD % POWER TODLS ERD

DISCOUNT PRICES FOR:
#12.IN. BAND SAW
S10:1M. BAND SAW H i
h-IN ln: SANDER

o

FL" ] 2

14}
P:'qurrn. L4 T
HAFER

JARBOR SAW KITS FROM
Wl $11.80 TO 511! H

iw mh uw he Ill' s

L, v (LI LB Tﬂl
@uarantes. Bend ¥ ey plans (FPd. ) ar ll:nr far Catatan.
AiLLDM MFa,, N Depl, FM-15, 81, Charies, #e, 83301

Get the biggest 75¢ worth
...NOW a1t your r_etuiler's!
llpd_alte: Birth Control Choikgs/

science )
GASOHOL

Will It Fuel Your Car?

Diagnose
Cancer Early:
New Techniques

A Surprise Report
On Caffeine

Your Medicine:
How to Get
The Best Buys

W\HI I

E =t n;;iﬁﬂ
T ‘L = | .1 Iﬂalﬂiali-

Wooden Toy

Patterns Catalog

OVER 200 DESIGHS
FREE PATTERMS & WHEELS

WITH CATALOG PURCHASE
OMLY 51,00 REFUNDABLE

Lave=-Built Toys & Crafis
2907 Lake Foreat Rd.
P.0. Box 5459= 20 Tahoe City, Ca. 95730

USE ZIP
CODES
WHEN ANSWERING
ADS

Also featured among 20 major articles this month: - Why
daydreams are good for you « The world's first balloon
satellite « Why parapsychology Is increasingly accepted in
science s The promise of the cloned gene « Isaac Asimov on
scientists and sages * The art of staying well « 'Bucky’
Fuller, the Harvard dropout - Test-tube baby plants.
The November Science Digest is chockful of compelling
things you'll want to know. On sale October 24.

semscoges

NOVEMEER 1 a78 229




HEY! CB RADIO GUYS

ELIMINATE ANNOYING CB RADID SKIP,
SQUEALS, SQUAWLS AND INTERFERENCE

SKIP-A-GO GO

WILL WIPE OUT MOST ANNOYING NOISES

/.,-aw—‘"* i i

P
g Hi Lo and m
M Swich - W
| JusT
=5 §19%

Skip-A-Go Gownstalls 0 mingles on any B Rads 1wl m

prowve the recEve ignal guaity of any CB Rads This device
has the unsgue capatshbas of elminating neadly all of those
Ear P Cing Squsaly and rancdom SEANC whiith g 1he permdny
compdamnt peopke have about usng OB Risteds Tey il yau'll
b A Df requrn & wiirin 10 gays rom date of purchase and
reCEE @ bull tedund Lise your Master Charge o Visa Card

Order Yours Toll Free Dial B00-821-2312
OF wihibé 10 s
ESCO DISTRIBUTING CO., INC.
3214 5. 169 Hwy,, 5t Joseph, Mo. 64503

Send §2* for our full line Elecironic Picture Calalog

EEL SO0 RID T s Th i ihandbin iaolborn sum amil ang ghoow aad haat

By da v v virph Visp dimeminh n7a pivee ped gflaw av fEdTias
P paE b e (Fabaatly. g s et Y6 ph i S
Irds lia bk i bppadl i Ty om pwm vive Ba b need e reet o

arie wadem m wnsded

! Please send tha following: |
| LT ] ﬁ‘ PN | iEim :
: - [ [ :
h H i [IEE ] I
|

- W W 1

I —_—
| S ke, i na. Y b (e |:
i L I
e e ey | |
| B |
| g ey i
! am e it A I
|

ORCO ENT.. INC., P.D. Box 3300, Aluxandrie, Ve, 22302!

SAVE :857.
GOV'T SURPLUS
and NEW EQUIP'T

Powerful Battery Motor

W ROSRE DG WO BCTEE LA 1

[

CHMPRDT 11 UBEP SEOHE L SAPTI
® | Wi vlaRi - - -

Limeoln, Mebraska
Ful1a Zip Code &B50)

300 TOOLS
DO THEJOB
s RIGHT

A\ %

ALL
AMERICAN
MADE

DIAMALLOY -

Diamond, Diamalloy and Copaloy
pliers, wrenches, nippers, snips
and electronic tools are forged
and finished to highest gquality
standards. Sold by good hardware
dealers everywhere. Since 1908 . . .
“There is nothing finer
than a DIAMOND"™

DIAMOND TOOL gnd forseshoe ()

F. 0. BOX 8246, DULUTH, MINN, 55806

AMERTARS

THE ULTIMATE [N
POLICE SCANNERS

ceThe Touch. ___ v
List Price $329% i 3 ;#-:I‘i‘ wLy

— ",

Pt T-16K ESCO's Price. $214%

There's no need lar cr'F-slals in the TOWEH, You [ust lap in
the fréquancy you wanl lor all of the Public Service Bande on
ary af 18 channels. Or, the TOUCH will alsc search oul nes
frequencies aulomatically, independert of scan function
Exciusive Wealher Alerl can wAomanhcally warm you in the
evant ol Savere wadlher And our exclusse priority scan will
irlerfupl calls on any other channel 10 bring you 8 mesas)

on channel gne. The TOUCH covers 30 1a 50 mhz, 146

174 mhz and 440 10 512 mha. Use MASTER CHARGE
of VIBA card lor fastest service Parsonal checks ane hedd
Tor bank ClEAFancE CRUSING @ delay in recowing your oroes

Order Yours Toll Free Dial B00O-821-2312
o owhile D us
ESCO DISTRIBUTING CO., INC.
3214 5. 169 Hwy., 51. Joseph, Mo. 64503

Send §7* lor our lull line Elecironic Piciure Calsioa

Catch the Vibrance
of the Sun

Yot g D i @ leaikial plass
Vicimigimg aabelwimmn w b b akils
war b apal g B vom
wilwlimay i walls, \ runilless
wil livnn an dhwe fegmiarml
S RIILE: AT tagiane iha
Puns ol thies s wel awd it

st Wl Dwsiaty ol e o sl
oo Male
kit B i

Ay pamsn

Lkt s i il ini ival, Il
g aml amiles. K prae 80080 on comiiletvl sun
vl il 1140

Sientid o Mpa d oo i aerifad v

SPECTOR DISTRIBUTORS, INC.

Baas o gL Raep, IAR G o D800 Bailey Yove . Balbalie 50V 112 0

Vi sty s fup et 80 000 faor e e
it usieabong ot d aiaskehde b

Decorative Black
$12.95 set (shown)

Bright Finish
$9.95 set

SLIP-ON HEAT FINS
> @

Each set turns a 24° length of
flue into a giant radiator that recovers
waste heat otherwise lost up the chimney.
The new fins are easy to install without tools.
These heat-conductive fins expand 1o fit around all
sizes of fumance, boller, or heater chimney pipes.
Woark in any position, even around bends and will
recover heat for the ke of the heafing system.

PATENTED MANUFACTURING COMPANY
382 Bedford Road. Lincoln, MA 01773

e

s 1)
:Jrgi-.';-'-'.ig ¥
Super Sensithve - Rattery Operated - Solld State
High gquality sound reproduction & Full time moniter,
Always listening. Onm/ oM switeh & For your protection!
Builds & warning ‘‘shield of sound'" areund weur home
of business @ 5o sensitive, it passes the feather touch
test. Picks uwp slight moise over 100 feet away @ Elec-

tronic baby sitter. Hears the blankets rustie. Use it any
place the children are @ Great [ hristmas gift, Uncon

ditsonsl Guarantee. Send m,!’j Mus one dollar postage

& handling to Tricard Industries,
Los Angeles, Calif. 90004,

4276 W. Beverly BI.,

HARNESS
THE SUN!

SAVE MOMEY NOW 0N YOUR
ViR INCREASING HEATING 3
AND HOT WATER Bl - > 1
SAVE P TO &F. BY OWNING TOUR O'WN ENERGY SOUSRCE.
YOU CAN BUND YOUR O'WN SOLLE TYSTEM. EVEN ¥ YOU

Al DMLY SLIGHILY HANDY, El' l.li!ﬁ DUR DETAMED PLANL

N0 3995 FOR YOUR PLANS T00AY T0:
SUN AND WIND, BC
PO BOX BEOI - TOLEDO. OMID 43813

It
gz r@ {8
T | i

MAKER'S
MARK

BRANDING TOOL

230 POPULAR MECHANICS

e SR
BUILD YOUR LITTLE GIRL
A DOLLHOUSE FOR CHRISTMAS

Send now for 88 page book of detailed plans Pos
thiree different dollhouses . . . Saltbon, English Twdor,
and Swiss Chalet. 17 - 17 scale. Step by-step how lo
with 116 illugtrations. No power fools needed. Delails
lar curtains, porch, chimneys, window bores. 55 ppd.

DOLLHOUSE PLANS BOOK

Box 16366—Portland. Ore. 97216

USE ZIP
CODES WHEN
ANSWERING ADS



1711 ALFR ROMED 276 for 80 My, e Soel oy
BHLT AN AMBASSADOR B2 Td cowery ol modes
BLFT NG PACER 7577 civery ol madeh

S04 ASPEM. DODGE T6. 78 for sl models

SRGA AUDI L0 A% 7Y of g 10005, B0 Supet
E259 AUCH 100 Fa TG ot e 000G

LalL FOL 7. 78 cowery 80 madel
o916 AMERICA 687 | covers 8l modely .
CB&G MUETIN MEALET [00/4 regnni of faciory manual

CADALAL 1976 factory whop masusl
AGTA CAMARD &7 78 covers ol § & VD modety

1084 1754 mrw & erace sl
oA BETT hor ol full uze modsh
BLET CHEVT B G277 covers ol & & ¥ modely |,

T e —

B2 COMET b0
BI11 COMET 70

DART & DUMON £B-7
DATIUN B210, | 700
1 DATILIN 240072002
| DATEUN 2801, Fa0X
! DATELS 510 6871 covary
» DATEUN 610 B8-1h covers all masdely
G5 DATEUM 7L 1377 cowrs ol el
473 DATELM 73-78 wchales 110, FO0SK & 810 modety
L2508 DATEUM 3|1 1600/2000 5P & 8 madely
S207 DATIUN 2

Y povars ol modely . A T

Know your car inside and out.

Know how 1o fix it...to tune it o service il ... 1o
keep it running right. The TOTAL SERVICE MAN-
UAL for your car will show you how to do everything
from a minor adjustment to a major repair.

TOTAL SERVICE MANUALS are digests ol official

TOTAL SERVICE MANUALS

SEAD FIAT 128 6977 for 8 madeh ing 5L & Rty s
ETAT PUAT 130 7577 covery ol Miahon modshy ¥
U1 FIAT BSO 6. 74 ot saciary, coupe & apeder moly s
090 RAT XIS AT ! _ IR
1073 FEESTA, FORD covery ol modeh pr L
0575 FESEBEND cowers ab roiels—6T .74 7
| 149 PORD ine Galwee, 110, Cuviom IL—5567 Jeie W
D&7T2 FORD 68-77 iac Galanm, LTD, Cusiom, I & wgns Lenl
9360 PORD COURNTE 72.77 cowers sl madsh, smporisd jrL
A0S FORD MOLUPS 7078 for sl modes jo 174 e b1h ;]
BI04 FORD VANS £E6.77 Eronodre, |00 200, 300 mdh 1M
36 GRANADA, FORD 7577 conery ol ey | §6.9%
BETT GROMUM & HORMET 71.77 covers o b & V8 medels 5493
D44 MDA 160, 00, T— s madely LN
BOFS MOMDA ACCORD PE-77 ..o i (XL
AESL HOMDA TIVIC, T3-76 covary ol madeh. .. L
LR ] PLYMOLITH 1978 mmm L1880
B206 INTERNA] &r-13 BB N mlly 578
BAES TIOMAL £2. 78 tuna & manlin sl mah 605
1207 BAGLAR 1X130, 180, 150 4546] who Mk 8, 9, 10 5855
0574 JAGLIR % sdn mdly 24, 34, 18, 240, 340 (o
1263 JAGLIAR I 6172 o ml oyl models LA ]
617 JAGLAR [-TIM V12 71-74 foveny all modehy 1
I99 BAGUAR Li6 68-TT cowern ol madely pLA e
Gh1T JAGUAR LI12 T5.77 fer all modsis ne Oesmier jrl.
L R A e
L] 59 e staton wagon & pciup o

BT MEP 6674 ﬁmﬂnm e
9E0% JEEP W Loy wih 230 ok g LA
906 JMEP UMIVERRAL CJ 28 reprnl iactony marsl Bl

508 JEP $3.76 for af G0 C19, CH6 modely L]
JEEP FC150, 170 cowers ol fronl cab madely AT
BTIT JENSEN-MLALET reprind of lactony manusl En

B4 0 MIRCCDEE-BENT 58 76 tunewp &l iasc 7400 ¥
| L4 MIERCUNT 5% 10 covens o moten ]
GFTH MERCUST T1 7T o al modely g Cougar i 9%
LSS MG TA TR TC, TOL TF 36350 . J—— - 053
OE%E Wl MICOET 58 77 oot @il el .. LR L5
1L WOA §5-82 covern ol maiiely . . i
| 130 MGE MGBGT 6277 af readivier & coupe modehy s
BIRE WROL mepond of laciory Ml LI
05 T il G0 74 cowery ad madely i Wes-Cooper [1X5]
O B MIRCURT 7577 hoe 5l madely L
| 1OF MBORGAN Jb.TT covery il 4.0y mosdei m»
SETE MUSTANG 6 &5.72 coveri & 250 anpras (iR L]

E
i
,E
i
E

5
z

F3T EUITORA
CR0f OLD CAR VALLI GUIDE et
BATA BTPASE DMISSI0N CONTROLE 71.77 GM can
1247 RACING Do umahl ook CHENT | lusa & rebuid
B 2L CHIVROLIT RACING ENCINE bow bo tudd 5
B12S CHEWY SMALL BLOCK, how By nebusid {28
mmnmuﬁm 1 hotred B
CORVETTE PARTS A3 17 weery pal, paci. Py 2405
8123 CORVETTL BnE, PG, WAH, mone .95
1044 DORYAIR ENGIMES, How 1o Batmd 5.00
ATl SUPIRFPOWER . e & sl awjin 5.8%
uin Horw 1o welect L nalsd 4.9%
ATTY VW PIRFORMANCE Ikww 795
S117 DESICH L TUMING L] (AN ]
BA2E AUTD AL e ng luslira il 14.“
BERl BUSLDENG & RACT CAR pefiues Iy fecture 59
BAAl FROW TO MAKE TOUR CAN HAMDLE ivesl/irick fet
BOSS AIRCOOLID [MGHNIS WANUAL @ | & 2oy ower |5 0 i
Ga iy mmmmnmm 15 gad b ]
BOAG LAWNMOWER servce & o 88 poplar S
O555 SMOWWOBILL MANUAL 70 maket 300 mads iy 1975 pres
T HLANY REPUR aozers, hackaoss, cranes. oic §16.00
0135 MOFED & REPAIR ol makes & models 695
mmmmumu: T.:'m in
708 SOLAN HEATIND & COOLING how 2 gl il fres ::.‘H

factory workshop manuals, Each one is carefully re-
wrilten for use by the do-it-yoursell car owner. Clear
and easy to follow, vel complete and detailed enough
even for professional use. You get all the imporiant
information plus bundreds of the best pictures, dia-
grams, and specifications.

SAT!SFACTION GUARANTEED OR YOUR MDMEY BALK

539 :-.mﬂnum [T — LAY
BT OPEL RADETT €2.71 1 1100, 1200 medely ...
1700, 1900 mds. "

1752 DPEL KADETT £7.73, 1500,
0855 OPEL [

;
| e

L]
& "
11§ "
LTS "
1590 PORSCHE 513 6569 with |58, "
T123 PORBCHE B1474 70-75 wan 14/8 "
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1098 TPEATE SB-7 1 covers ol MR 1, 2, 3 & 4 =ooeh L ]
BO58 SURARU T0-77 covers il madelt ... "
mg mmuuﬂm:. 2, ::;‘lh-u e
SLIBEAM TIGER repuint of tactory marisl
488 TI'!IT.#IH.I.!%HHHM j %1
1149 THUNDERESNRD 8570 . NS
ATIN THUNDERSD 7],
BI85 TOMNO 6378
0912 TOPOTA CELICA 7
B0 TOVOTA CORDLLA
T127 TOYOTA CORDLLA

TR i
CBR3 TRIUMPY T,
BEUS TRLMPY TRT 15
BI02 WALIANT £8.74%
OS6T WEGA 72.73 all
ORRa WA T4.77 paveny
A0 WOLART, FLYMOUTH
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THE

argain

* SEND FOR * CHARZOAL LIGHTER
* GOVT. SURPLUS } | | CAvPsTOr |
> G . * NO LIGHTER =S | |
i CATALOG !} A i
d x World’s
* SAVINGS TO 90% « | | e
* * uckbli r
* INDUSTRIAL « MFG. * | |steaks OR, HAMBURGERS IN 20 MINUTES—Chr-
I lit 0 SECONDS (ready to cook 6 minutes
‘: BARGAINS IN MARINE - : ::ni: InnII: ONE plece of paper. Swinging flip-grate
* AlﬂtﬂhFT . A.UTG . 4 E’:::l ,,'1:' mlm:tllmlnﬂi E’Iﬂv‘"ﬁ uﬂ‘li R“F l.'ll?:d
wWhan £ W
Il HARDWARE : nH'f :Ha:;:.n-g“"? sIn I:-!rHP STWETG i ?h:'nh;
3 BOD 3 Ve far blac
: Bend B0 (or §1 foe dnat delivery) frd . e e HEATEE e i e s
> RNE SALES €0, cest Pmrs 5 | | uck blinds. $8.45 ppd. Lighter and BBQ. grid 19,88
%8501 Steiler Dr. PO Box 2727, Culver City, CA90230 4 | | phd. BIETS (UMLCD. Box 3768, Dept. P-
* Satisfying Customers Worldwide Since 1945 4 :
-
[ INVENTORS
Whal g the mast sxciting thing you can think ol gince dis- CLOCK COMPONENTS
covaring the dilerence betwean boys and giria? How about - Clock Mvements: Batiery, Quariz. len
;hmm la'l'wﬂil;n PH%EMEHTM‘D%D{ ":‘mg Imm: Irl‘l:-ll:":IIul I’iunl-al-“::l:'.u!:::;pl|‘: I'i"rll||1fh1h'1ﬂl:1::'
] 5 QA you MiEvar L L ! i
sattle for amything loss than TOTAL succens| Wrile r*lxplii"llme:mHH:IE:E l|1':lz!I“I!l:lll-::r&"'-ln.|I||.¥c
INVENTION - "u'rll !lr-r?wr-. l'Iml.lIIIIurnllrul{lnl :“:.I |
Box ﬂl-::%ilﬂ Hl.nﬁl. Q3458 :!glllli: II-Inr !:l:l:l'l l.‘d:’llﬁl u!lj;hnu” Il'l:ru.u:rlrnl
P.5. Request our Special Report: Those “Far East, Asian NewroRT FiieRrEeEs 1nc. Doat. & |
Misnichurers”. . Ary they what they claim’? J 2313 West Burbank Blvd., Burbank, Callf. 91508
\

EVERYTHING IN ONE
SUPERCATALOG!

The newest, lorgest, and mevt complete super
catalag of Jnﬁumﬂlnn lar the kit car enthuibosi
ond “do-rpoursell” aure hobbyit, Detaily and
duseriptions om oll the kits - many you never knaw
wnivted, Dvery ospeet discussed in depih, Hun-

KIT CARS

diwds ol phatos, specs. ond tech doto. Flus o glant STREET
saction on perlormance, stanamy, lrlm, and oc- I
__oeasovien. 180 paoes CiTy I

THE COMPLETE GUIDE TO

AUTO PARTS & ACCESSORIES

* CHASSIS PREPARATION
= PRICES-COMPARISONS
* DETAILED DESCRIPTIONS
* THOUSANDS OF PARTS

« COMPLETE PHOTOS
* DIAGRAMS-SPECS
+ ASSEMBLY STEPS = MUCH MORE

—— i — - — -

SEND $5 (postpasd) TO: AUTO LOGIC, Inc.
[ 57 Ounide u.5. P 0. Box 2073 PM-118
I Wilmingtan, DE 16804

NAME

REPLICARS = IXOTICS » ANTIGUNS & VANT
ROADSTIRS » TRUCKS » BUGGIES » RODS

Hydraulic Log Splitter
PARTS ALSD AVAILABLE TQ "BUILD YOUR (

L T ey SR —
ind ol wamliaatNng b legu e pae 'lr‘ "I'.
¥ mid ! g i W el caie g *

" pee e W e
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Py o progen el R e doraleg |00 of ailer e

SlIHPLUS CENTER BEIIN';

STATE e

14 Day Money Pelund I Noi Completely Salisfied
- — ‘-----—

AT DENTAL MECHANIC
sECURI AND PRESTIGE

Learn a1 bame, in your spars (ime, bs make Crow
Fluirs, ridgewark, sts, Denial Methanies are e phe
by Bheniists, Iienisl Labursiorses o spen juur swa shop,
e PLILL UIFMENT GF TOOLN
INCLUDED WITH COURRE Lw
Pultion, Easy Terms, Weily for FIREE DONOK abosd (his
mone p-making pwrh-u-. [E [ qlﬂl.-d ey nl-n-m.h-n
THE McCARRIE SCHOOLS, C. LOg-818% |
132 N. 126 S0, Dapt. 1 M, Phils,, Pa, 1-ll!l-

LLECTHONIC BARGAINS. CLOSEQUTS, LIGLIGATIGNS, FACTORY
SUMPLLE' Parts, Eogupimesi, Stevea, Insgrisl, Telaphoss Ci i ey
Edsasimngl, Biwmw, Dlsoirmsl AMAING VALULRY PASCINATIMG
PTHR DAV AILARLE W I:Tmllin. ANYRHIREY UNUBLUAL CATA
LG IHII WHITE H.'ll.'lh‘

EL ELIRUNIES Dt u'li.
Motk Country t-lmmlu'-ut.-mn-l l'umrmrw MY 12900,

| BD-4,
the 7 kita arrived at mry From door. Al

| materials and tools needed, FAA

Wrﬂmgm“mutmﬂmrmlmullmuboql
BO-NERDH was built and test ficwn In just 354 days from the 1

anginest and many years axpersnce in bui b
hawe never buill 8 full-scale sirplene before and had essertially no
oxporionce in working with sheat metsl. | found the plans were
L will done and that the design was well thought out,
In the thien yaars phus, | have made seversl cross country
and have avery momant, The tolal time on the
airplane i sbout haurs at the presani teme.

Donald Hewes, Viginia
INFORMATION PACKET . s . 95,00
Kll ineludes bmcl'lurn ﬂ‘ldll W drlvdng-, pﬂ:l.:‘uﬂ ﬂmh m
m |II| - |I"id|'\|'ldl.l Dﬂ@l lint mched
"BU“.T 'I’Epﬂﬂ OWN AIRPLA .

. it

(17 ¥ x 14 %, 165 pages|
|mmpld|plmhrm¥wr.mwmm.lmﬂ
approval procedurs and fight

taEt Bdvics.
BEDE FOUR PLANE, ., .,
47 wall designed Eany- 'rn-rl-d. & page Builder's Guids,
C.0.0, arders are sccaptod in the U.S.
lnnm-rr?c-uhhum-nvmmmmmwm
information packet or plane C.0.0D,
Fosr all your BD-4 reeds call o write:
o .Illl!nlﬂ;ll Ml.l‘l-g:lf
P.O. Box - ilmtﬁ-, o 44778
[Fal 1]

. #50U00

0. ROVEN TORE

Mool SX-T
Peciunied Wilh Wh'-iig

ESCO's Price....§119%
Thia afiraciive ADYEBN mobile CB, model Wy-110 s notea

far its excellend quabty and slclionic demign Whad makes it
BvEN MO ADPEAING i§ 1he 8856 i1 which It Can Be comvateg
108 Base Slaton Fl-ldluu-,-umnnlha&t T onvarer cl:nw:ﬂe
Fod our Tasiasl savite uso Luu

card, Paraonal checks are hald lor bank :mrlnw Eaussng a
dally M PBCEMIRG pOW order

Order Yours Toll Free Dial B00-821-2312

oF wiild 19 us

ESCO DISTRIBUTING CO., INC.
1214 5, 169 Hwy , St Joseph, Mo, 64503

Send £2° lod sur tull line Elscironic Piclurs Calaloa |
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HOME SAFE DEPOSIT BOX

L. Listed Double

Deadbolt Lock L
approved lor Bank
Vault use on a
steel 5" x 5" x 10"
box., Protects
Valuables, Guns,
éle. in Home,

Cabin or Vehicle,

o

£74.95 each COD, Check or Monay
Order to; MILES OSBORM, INC. 15811
East Edinger, Santa Ana. Calif, 92705
Dept. PM

Fiberglass
Travel Trailer
Kit

Build ‘fnurseH" Save Gas

- In:l ruh.ll
l.l?r‘alllhl-ﬂ-a".m Du..l"M" Fpragath,
WM BSAd1 lor Ll colol celsiog Pass wiciow I.m. o puritage
Il g

PLANS AHD IIISTRLIFI'IDHE FOR
Go Kart . F— E.’-&
Mini B-IIII' AT, - ¥. .
Mimi Car . b # ......E.W
1F!"' S.!rll Bamt |, o .00
ronl Tracti D—Kl'l
With Gearless. Diferemia ....$0.00
ulnl Jﬂn sessaasuEe +$3.00
B H P ‘I'rlclnr 10.00
Miml Veldelea P'Il.-
& Dhent <
' Chary, N.¥. 1881

PUMPS .. 20"

b, Heavy d-uttr ball lwiug pump. All metal, rust-
proof Type XB. Stainless shalt. Use Lu HP or
larger. | HP 1,200 GPH 60" high or 3,000

PH 25 well, 5,200 GPH max.. 134" in:
= 1 gul. Bell or direct drive. $10.95
Type 7‘ waon't rust or clog. Bronle Bbear-

ing. To 2,400 GPH. 1 in; 3" out, 512.95
P'od cash with order.Money back Guarantee.

I.I.Hl'lh‘ﬂﬂ B0 Hwy 206, Belle Mead, N.J. 08502

DOME HOMES

Assemble In a lew days u:lng anly housahold
tools. No skills needed. 12 models from 300 o
3 .':W sq. ft. Engineered and Code approved, Com-
re-cut shell lc.’unﬂ from 52985 Send
r 24 page uu or calaleg and nearest deal-

H lﬂﬂl"ﬂ! M Dept. 159
P.0. Box 5611

Riverside, Ch 92317

Emco-Unimat | | ,

v —

Hew UNIMAT-3 A Complele 5in-1 Minialure
Machine Shop. World Famous Unimai the pre-
cislon lathe that conwverts fo vertlcal mill, drill
press, surface grinder and polisher, Over
100,000 In uvse by R & D labs, inventors, hobbyists
and precision machinists, Reg. $349.00 add 3500

for shi ’
ﬁuamrww Unimat 3 ................... Flie. W

Send .50 for Complete Unimat & Accessory Cataleg.

SILYO (BRAND MAME) TOOL CATALOG

THOUSANDS OF EXCITING TOOL VALUES:
Stanley, Wen, Speedy-Sprayers, Milwavkes, Rock-
well, Dremel, Skil, Nicholson, Disston, Millers
Falls, Helios, Wellsaw, Plumb, Kennedy, Huol,
Ridgid, Crescent, Vise-Grip, Audel Books, Unimat,
Wiss, Channel-lock, Geneéral, Pony Clamps and
many Natlonally Adverfised brands of tools and
supplies, We ship Coast to Coasl ab ices hard
to beat., Send $1.80 for our big SILVO ToOL
CATALDG foday.

SILVO HARDWARE CO.

107 Walnut S5t., Dept. PME-11 Phila., Pa. 18108

Car Stuck In Snow, Ice, Mud???
Mever again with TRACTION AIDS! A new
safety and emergency device that really

works! 3/16th” steel, lasts forever. Great Gift.
HURRY, befors the next blizzard!! $ 16.95/pair
ppd. Money-back guarantes. Or request free

[ WOODCRAFT COLLECTION

brochure. Dealers-Fund Raisers-Inquira.

Seni chisck or maney arder io; SIX WHEEL DRIVE
Dapd P T8 Moraine St Jamaica Plain, Ma 02130

. ¢ 5 N 3 B __§_N R &R L B ¢ ] 1L 1]

.

Build this free-swinging

Pendulum |,
CLOCK

Ovar 3 Feal Tall |
Walnut Kit

3" deap 8" Sq. 38" Tall

Free swinging pendulum clock
focuses attentlon on your wood-
working craltsmanship.
elegant showpiece—over 3 feet
tall. Quality walnut cabinet fea-
tures unique styling to match
any decor, Complete, easy-lo=
assemble kit with precision-cut
walnut parts, sandpaper, glue,
and directions, Plus all clock
ris including hi glass

I, to open for changing time.
Mo special skills or tools needed,
Batl:rv—npcraled {Haltﬂlel not
included.) Avalla

at this price nnty
by mail! Satisfac- | =& ?"‘
tion guaranieed

ar money back,
e
Incladed

e mm m e e = — —— —— ——

T
O s

Terre Haute, IN. 47811 WWLZ/WXA
:‘ﬁn;a szndl m;wgﬁ - Pendulum I‘.Il-ncl'.

tg) at only each postage-paid. En-

cl is my check, money order or Master
Charge/Visa Mumber (please include ex-
piration date) for § —

Print

MName.

Address

City,

State Zip

[ Please send my FREE Wmdn:rafl
Collection Color Catalog onl

R it

OB

Fisd

i JIG SAW

0wk PATTERMS ;49

For on intéresting ond profiloble hobby,
moke and sell Jig Saw Toys, Bird Houses,
Feadurs, Action Windmi Is . Leiters,
Lawn Ornoments Ehilul.l"unln Ete.
100 FULL SIZE JIG SAW PATTERNS
OMHLY $3.00 poi;&::ld t:;iclnﬂrl;u -
llaw
Wobum, Mass. 01801

I#i. 5
ATTERNS

SOLAR AEATING SYSTEM
FOR UNDER $1000

Mow — wherever you live — you can have Solar Energy in your home

Deltair is a self-
contained solar heater
that brings together —
economy, simplicity g—-
and dependability in B
one handsome package. HEA
Two built-in sensors
regulate an air
circulating fan that
directs cool air through
the unit and back into
the home as solar
heated air. This unique
collector combings a
one-piece heat
chamber case, with a
curved aluminum
absorber plate, and
many more features o™
provide excellent heat
collection capability.
Deltair is the low-cost
solar heating system |
that lets you use the
sun's energy to

-

supplement heat | Name
produced by your | Address
present heating Wi e e

system.

for under $1000.

¥as, | would like to know more aboul Deltair Solar
I Systems, send me inlormation,

The choice is yours: we
can arrange to install
the system for you for
under $1000 normal
installation, or if you
have a few hours of
time, basic hand tools,
and handyman’s
ability, you can install
the system yourself
and enjoy solar heat in
yuur home. Learn how
_you can benefit from
the sun.

o Deltair Solar Systems, Inc.
Ate. 2 Box 53D Dept. #104
Chaska, MN 55318

or Call: 1-612/448-3420
Detach and mall lor more information:




NEW CLOCK |
- CATALOG |

| Everything
for Clock Builders

= 68 Clock Kits

® 230 Movements

* 200 Dials, 150 Hands
* 159 Music Box Myts
* Brass Hardware

* Moldings & Trim

100 Pages & 1B years BXperance

Dron't order until you have seen 1he most in-depth
clock builder's catalog. Grandiather, grandmalner,
wall, shell, school, bracke! and novelly clocks
gakore! The hard to hind, the unusual are included
for both novice and expenenced horologst

Send £1.00 Today lor Clock Catalog

CRAFT PRODUCTS COMPANY
Dept, 01, St. Charles, IL 60174

| THE DOLL HOUSE |
CATALOG from the

company with 38 years expenence!

* B House & Room Patterns
I * Furniture Kits

* Building Accessories
* Brass Hardware

* Wiring Kits & Lamps f
* Wood House & Room Kits [/)
& Ceramic Bathroom Sets  ['
* Rugs, Carpet, Fabric

I * 28 Wallpaper Patterns

* 1500 Miniature Accessories
Sand £1.00 Today lor Doll House Catalog

CRAFT PRODUCTS COMPANY
Dept. 89, 51. Charles, IL 60174 |

11ANYOME CAN DO IT!!!
INSAVE THOUSANDS OF DOLLARS!IE |
MLOOKS EXACTLY LIKE '
REAL STONE!!! |

i's TRUE! 1

SHMMPLE i1 a

WigEway ¥ AN ¥ E GUARANTEED
10059 EHEE [F

STOME. Fox Bay Road, Dept. j-7 |
Loris.5.C.29569, Phone: (B03)756-8175

Dealer Ingquiries invited

[l
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FREE

WOODCRAFT
CATALOG

A complete line of ready-1o-assemble
_quality furniture and accessories in a
variety woods—oak, cherry, walnut,
birch and pine.
Includes grand-
father clocks, B
music boxes,
roll-top desks,
gun and tool
cabinets, deco-
rative wall
hangings,
lanters, even
iffany lamps,
145 items in all,
Build any of |
them at a frac- 9% \i
tion of store- ; f,.
bought prices! $‘d
Ensy to assem-
ble. No special skills or tools needed,
Mail coupon to get your free color cata-
log. No obligation,

[ e e e e e e e e e e oy

Woodcraft Collection

1400 North Fruliridge Ave.
Box 1174—wvr, Terre Hauie, IN 47811

WVEK

I |
! I
Please send me my FREE color Wood-
| eraft Collection catalog. |
I Print I
I MName I
| Address Api |
:
1 Sinte Zin i
h-———.—u——-u--—-—-—————-l

INSTALLS IN MINUTES ON YOUR FLUE PIPE
UBE ON FREE S8TANDING FIREPLACES,
STOVES, OR FURNACES

q
gi
Eij

Gl

L] Ll
i an

g
i

#— m: Add $5,00 for shipprg
veat plps dnmatr 1 T° B0 500 LR wie e
type of Pusd (osal, woud, all, gaad w0 Conacian DSOEES sy gesy

N TRANSFORM YOUR YW
I 1o 4 UNIQUE-PICK UP
% N

W

ML
{L"

* Oing waekerd Pome insesllatian ung hamd 150k
® Mo 1orch cuthing, weldeng o michanical charsgs
® K imctuches moided Body Party & skl resced hardwarng,

Sewg B1 for andarmaraan & cotar hrochure
E5 far sngivesioons & iempiares

DEPT, 43 312 EAST 17TH
DOMUS kansas ciTy, Mo, 54108

LOG SPLITTER PLANS

Save money! Bulld your own Log Splitter!
Reduce logs to flrewoed In a jl‘l'\‘;i asy o
build with our professional plans, Safe to use
| and compact. Has ram force 14,000 Ibs. and
17 sec. eycle. Uses 5 HP lawn mower angina.
ORDER YOURS TODAY! Only $4.95 ppd.

ARMOR PRODUCTS Dept.c

Box 290, Deer Park, M. ¥. 11728

WINTER SUMMER

WORK GLOVE

Heawy Laslhar palm work
gloveds walls satety cull and
removahie wiried liner of
warm, Rapped cothan
Incivdos postags #nd hahding
Qdove Siyle #J.3885C. Spocily Mans
of Woman i sife Liner Slyle TERL
Quanhily disoounts avdilabie
Complste giove calalog. Over 100 siyles. §1,
To ardér, Wby of call loli-fres 1-800-243-3570 -
MasterCharge or VISA sccepled on ardirs &'_a
EARA GLOVE CO., INC, DEPT, PM
BON 4068 WATERBURY, CT DET04

AMAZING ELECTRONIC
“~a. PRODUCTS .5~

Lagers super powered, Burming, cuiling. rifle, pisisl,
PEtkil——gre in  dark—shotgen  diroctisnal  mlke—an-
scramblers—giant Tesl vwand——TV dinrupler—n-
wrgy Broduecing, surveillance, detcation, elestrifying,
chemical, uitrasenle, cb, aerm, subtd and meck deviess,
hundreds mers—ALL NEW PLUS INFO UNITED PARTS

SERVICE

SN INFORMATION unfimited

BOK A28 LORD JEFFRCY ST. & AMMERST, M.H, 03081

WASTE OIL HEATER

# Proven = Smokeless & Odorless
You can beatl the energy crisis
in shop, farm, home, or business
| and Heat FREE..use any type
| wasle oil. DEALERS MwiITED

LENAN ENTERPRISES

Info  BoOX 94

$1.00 MILTON, WISC. 53563 87.000 BTy

Burglar - Fire - Smoke
Alarm Catalog

* Billions of dollars lost annually due
to lack of protective warning alarms,

FREE CATALOG Shows you how to

protect your home, business
and person. Wholesale
prices. Do-it-yourself. Free
engineering service,

s | Burdex Seourity Co. 5

Box 82802 PM11B Lincoln, Ne. 68501




1036140 p.—How To Cul Your
i Eleciric Bill & install Your Own
Emergancy Power Syalem ($6.95)

1087-408 p.—The Master Lawn
Mower Repair Book (512.95)

pmastes
n MO ower
Pl E"DON

The

F Lawn
E‘Eﬂ'

take
any

on this page

An Extraordinary Offer to introduce you to the benefits of Membership in

HOW-T0 BOOK CLUB

of the 22 selections

(values to $912) foronly

with'a Trial Membership in the Book Club that guarantees to
save you 25% to 75% on a wide selection of how-to books.

99‘

1022-336 p.—Woodworking
For Cave Dwellers ($10.951

%38-228 p.—The How-To Book
of Floors & thnqi [58.95)

The \
{ipholsterer §
Bible

5. 983-382 p.—The Compiele
Dag Training Manual {§6.58)

1015308 p.— A Beginner's Guéde 1o
Computers & Microprocessors—
wilth projects ($9.95)

1 GEGINNER S
| To COMPUTERS
mwnrﬂﬂ

-

97-432 p.—The Handbook of Tels-
phones & Accessarias (39.05)

IDE

THE
HAHHW" —

TELEPHONES =

&
ACCESSORIES

1064-336 p.—How To Design, Build,
andd Test Complete Speaker Sys

Ay 0F

i b -
Iy LLTY
'“llillﬁin & i

iems (510.95)

BRB-238 p

§20-3092 p.—The Complets
Handbook of Locks and
ockamithing (510.95)

Da-it-Yourseller's

Guide 1o Home Planning & Con- T

struction ($7.95)

Facts About Club Hnmhurshln
- T ivtiaducton Boaks of yourl ©ROIDE CATTY D ki
reti preses of up o 59l |
Bl six {plus postage and handkeg) with your Trigl
thip. e You wlll receive the Club Mews, describing the
curent teieclion, alermates and other afferings every 4
weshs {11 times a yearl. @ I you want fbe selection. do
nolhang: o will be sent fo you automatically, H wou do ot
wish o receiwe the seiection of if you want 10 eeder ore of
the many alternates oHered, you simply give instructions on
thie reply form (and in 1he envelope) provided, and refurm i
fous by the date specsfind. Thes date alfows you i least 10
days i which bo refurn the farm. (I because of late mal
delivery of 1 he Club Mews, you do nal have | Ddavifomake 2
decimm and S0 ECHivE B0 unwdnled delechian, you mdy
refudr if 2t Chub expense @ T8 complete your Trigl Mem

bership. yvou meed buy only fowr additional monihly sedac-
tigns o afternates duning the ned 12 months. You may
cnod your Membershup any lime after you purchase ihese
four books @ ANl books —including the Inltroductory
Ofher— are fully returnable atier 10 days il you're not
complefely safisfeed @ AN books ae oflered af low
Member prices plus o small postage and handiing
charge @ Continuing Benus: I you confinue after ths
Trial Membership, you will earn @ Dividend Certificate for
Every book you purchase Three Cadilicates. phas payment
of e namminal sum of 199 will ealitle you 1o 3 valuabie
Book Drvidend of your chisce whech you may choase Trom &
special bist provided Members

p.—Country l:nrnmrfa—ﬂle Mew
Hnmtgm.\dm & Handbook [$14.95) (B =114

B84-322

el ug send you | 3 of (NESE a2

1 practical book selections as part of an un-

wsual offer of a Tnal Membership in How-Ta
Book Club.

Here are quabity hardbound volumes, each
designed to help you increase vour know-how,
save vou money, and make yvour leisure hours
more emjovable, Whatever vour needs, How-To
Book Club offers books you can put to im-
mediate use and benefi.

This extraordinary offer is intended to
prove Lo you, through vour own expenence,
thit you cam Keep up m:h new books, and save
while so domng! As part of vour Toal Member-
ship, vou need purchase as few a8 four books
during the coming 12 months. You would proba-
bly buy at least this many anvway. ., without the
substantial savings offered by the Club

To start your Membership on these attrac-
tive terms, simply Gl out and mail the coupon
today. You will receive the 6 books of your
choice for 10-day inspection. YOU NEED

SEND NO MONEY! If not delighted, return the,

books within 10 days and vour Membership wall
be cancelled without obligation

HOW-T0 BOOK CLUB, Biue Ridge Summit, Pa, 17214

898.298 .-

IN WOOD

y i amads

wusnt

318168 p.-—Making
Toys In Wood (S0.95)

-The How-To Baok
of Interior Walls [S8. 95)

101 8-406 p.—Tha Master Handbook
ol Electrical Wirlng (510.85)

1008-406 p.—Woodwarking
. With Scraps ($10.95)

9T4-392 p. -—EE. Weekend Woar [
Furniture Projects (510.85) 1

1011-304 p.—How To Repair M
& Slide Projeciors (512851

p.—Do-lt-Yourselfer's |
Guide 1o Furniture Repair & Re- |
finlshing (59.95) !

[ . ]

HOW-TO BOOK CLUB

Blue Ridge Summit, Pa. 17214

Flease open my Trial Membership in HOW-TD BOOK CLUB
and send me the 6 books circled below. | understand the
cost of the books | have selected is only 38¢ for ALL 6, plus
a small shipping charge. If not delighted. | may raturn the
books within 10 days and owe nothing, and have my Trial
membership cancelled. | agree to purchase at least four
additional books during the next 12 months, after which |
may cancel my Membership at any time.

318 378 386 BBB 894
B98 914 820 av4 983 997
998 1004 1006 1008 1011
1015 1018 1022 1036 1064 1067
Name ___ Phone

Address

City

State Lip
{Walid lor new Mambars enky, Forgign and Canada add W"Mm



ENTIRE SYSTEM

CONTAINS:

® 2% d. relchet ball

® 3 diflereni lsngih shafis

* 7" hoavy duly bisde

* 19 bits including. Phillips,
Cabingi, Frearson, Ablen
POZIDAV™, Clalch naao

® Magnelic chuck, universal
|oint & C-ring adapios

» Sockel adaplon (1':, W")

® 11 Sotkety

* Torgua handie

® 4 S1ovage units

PLLS MINI BYSTEM

® 14" 4 ratehel ball %, b [} ;r /
: ::IIIHIHH shatts L (3 ;.ﬂ ,,r'f - ® 40 pesces in wystam
s Bhat N ] A7 e %y gusrenies o0 O E Lexsn™ nall
& Mutdiivar adapiar ¥ #, ,5-".-"" & U S patast &3 742 7T
# B socksis |7} --..‘_:_"_\ W Ti-p!"-"" * Malgnally sdverined — seen an TV
= Storags und e wonlD)  * Setslachion Guarsniesd
Ready for
ot glving r N BN BN BN 30 DAY NO-RISK TRIAL IS BN BN
O Send FREE infarmation on complete EASYDRIVER syslems

$15.95

i |

HOME AND AUTO TOOL KIT
Gat staned with our mos) papular kil
Complate with ralichal ball, T° lang
Gilnim, 58167 8ll-purposs drive sha M
w2 Pnillips bel, %" and 3187 cabinel
Tip buits, %" mnd W socke! adapiors,
Plus Morage cass

the head
impossible

nutdriver,
ditterent bi
accessory
YOuUr own
dozen kits.

v

O Get me staried with _

includs cerd nos , #x date and sgn

MAME (print] .

ADDRESS
oIty —

ONLY EASYDRIVER! THE ORIGINAL RATCHET
TOOL SYSTEM,
POWER. JUST HALF THE EFFORT! Ratchets inside

The unique ratchat
ballshaped head provides easy grip and continuous
turning action. No blisters, no cramps—especially
doing repetitive work.

THE EASYDRIVER SYSTEM has over 40 different
parts. Transform the Easydriver screwdriver into a

FOR DIFFICULT NUTS, BOLTS & SCREWS

DOUBLES YOUR TURNING
allow you to tighten or loosen nearly
nuts, bolts and screws without straining,

design of the patented

of attach various length shafts and
ts for a completely flexible system. Each
is available separately 50 you can design
EASYDRIVER kit. Or get any one of a

From $5.95 to $85.00

Home & Auto kitis) @ $15 05 sach
closed ifchargedio . Am Ex ___ VISA __ MEC

STATE

easydrive

S— |

White Products, Inc
@ Depl PP Londondanry, VI 05148

Save assembly costs when you build your
fugged work or play machine {in just 6 —
hours) with an easy kit from Carl Heald, Inc
Choose from 10 bike, 8 tryke models: engines
from 5 to 16 H.P. All have Comel lorque
convaerters (no shifting), full suspension

(smooth ride), tubular stegl frAames |
rowgh going). Optional electric start
leensing, oiher accessories

Carl Heald,

236

NEW S5T-16821

ahown with
accessories

Dept. FM-11, PO. Box 1148
Benton Harbor, MI 48022

12

shrugs off
lights tor

1€-hp)
UPER
TRYKE

Inc.

Do

POPULAR MECHANICS

Use "STRATE-CUT" Cutting Guide with
any portable saw [circular, jig, saber) or
router, For cuts 4' and more, " Straight-Cut”
EXTENDS TO 88 NEDUCES TO 1

tor cuts under 4" and portability. Clamps
to work nol tools. Rip 4" x 8" sheals down
the centeér;, trim 1/18" ol a door. Make |
pracision 80® culs, tapers, angles, |
dados, bavels, grooved. Scoré wallboard
Guldes utility knite, Here's how this
sturdy 3-1/2" wide aluminum ool works:

(1) Patented connector joina and aligns
(2) two 51" guide sections with four set |
scraws (3) C-clamps (4) attach guide to
work, Tool follows guiding edge (8)
Clamps and illustrated instructions inel,,
only $19.95 plus %1.50 shipping and |
handling, U.5.A_only. Sand check or MM
to: R.AK. PRODUCTS, Dapartmant W-24
Box 23428, Milw, W 53223 MOMNEr
BACK GUARAMNTEE. Wis Res 4% fax

==——— e e 1 £

A Full-Feature
rkbench at an
Affordable
. Price!

‘\i'
Huge 1234 sq. i,
surface area
Solid rock maple con-
struction (225 Ibs!)
2 large capacity vises
Lite-Time Warranty
« Rugged 2" thick
laminated top
o MASRIVE VIS8 Jaws will
hald even delicate work
» Available in kit form too®
« Easily disassembles for maving
Until now, quality home workbenches have usu-
ally been too expensive and too small. This
bench is available direct from the factory at sn
incredibly low price.

GARDEN WAY RESEARCH, Dept. BOTSNW
Charlatte, Vermont 05448
Il FOR
*» KITCHEN = CAMP = BOAT
¢ » TRAILER = WORKSHOP
-
—
4 —
e
{ .rH_,,..#"

-’ Solve
HANG-UPRS

For gift or use anywhere. Magnagrip Mark X
holds metal kitchen or shop tools magneti-
cally in sight, safely, orderly. Handy, compact.
Mounts easily on any surface. Styled in
white, Gift boxed. For kitchens, shop, camp,
i " .
trailer. Money-back guarantee, 55.’5 ::: e

Prole, Hagmagre Compeny, Ine.
Send check or M.0. to Dept. C203

BELT SANDERS

Our handerafied sapders hawe both
wel and dry spplications and are slso
wacallent IMFIMI“. M usss in-
cluda mineraly, ceramics, :{1". Ing-
tics, metal and wood, Lifetime Gunr-
antes, Order with check or ar
cradit card, Allow 2 weohs for deliv-
ery. Med. No. 464 $109.90 Less Ma-
tor Covington !&M T15 W. .
p-o.b, 35 PM-1 Redlands, CA 52373 714-T93-6636
Write For Free Catelog of Gem Making Equip.

&3 OFFERS A NEW RANGE OF |
R, MINERAL/METAL DETECTORS

(43) Call Tall Fron §00-4474700

1011 PLEASAMT VALLEY RD. .
SWEET HOME, OREG O 97388
e

Mystery Electronic Top
==~ A Look into the Futurs!
Spina for days on Invizible Power
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L Mich. 48043



RICKA DUO-WHEEL
CONVERSION KIT

*Increase
tire capacity

*Greater
operating safety
+Longer tire life

Write RICKA MFG.,
DEPT. RPM-11

Peguol Lakes, MN 58472
for Hustrated Brochure

AIR PISTOL ssos

IMPFACVED MODEL Bulll (o lesl @ Litsdims

Shoats bosh paikeis and dadia This lew. weil made 117

manlg. ACCu EE
Uncd n d Elelime &
A 50 00 ool g
Secrol Holster, 32 9% + B00 Deluse Paliels, 12 40
70 Dl 11T cal Steel Darty, 42 00
AR PISTOL, DepL Pl-11

AROE Huntinglon O S0 s Los Angeles. Calil. SO002

HOLDUPS!

Mini deposit sales for store or truck
Complete with waming signs Miﬂ'{
matels to choose fram.
Literature on requesl. .
Madel 1]

SP4E
SECURITY PRODUCTS CO.
Dept PM, Bruce & Clement Rs , Deeland. PA 18075

SALE ON SCARCE DATES

Lincoln Cents—15¢ each

1810 17 18 19 195 20
1925 26 27 28 280 29
19290 295 30 30D 34 35 350 355 36 136D

19365 37 37D 375 38 39 395 40 40D 405
194] 41D 415 42 42D 425 43 44 44D 445
1945 450 455 46 AGD 465 47 47D 475 48

450 495 50 500 505 51 510

Minimum arder: $1. Money-back
guarantee. You'll also receive
wonderful price lists of LLS

19480 485 49

Unadorned
power tools
...they do the
same job as tools

costing up to 5 times as ‘much.

We skipped the chrome to save you money . . . bul
we did nol skip anylhing on performance, Actually,
we shipped more than just chrome, we cut oul
every costly frill that wasn't absolulely needed.

Our tools are nol exactly flashy, We
are the first to admit if. Bul in arti-
cles covering test resulls on AMT tools,
written bg leading publications such as
Popular Sclence, our tools hawe Been
praised ower and over again. In spite
of their low prices, our tools are full
scale and offer full performance and

rEcision.

Etll'i WOW WE DO IT ... Firsl, we don't claim our
tools should sell for five times the price! Just that
our fools do the same job ...wilh the same accu.
racy, ease and speed ... and will last af least as
lomg. AMT tools cost less to make and are sold
direct. They are bona fide quality power tools used
by serious amaleurs and professionals alike and if
sold in retail stores would be much higher in price,
W use no m.l'll'., let's be specific:

SIMPLICITY .. . AMT lools are soundly engineered
fo eliminate .ﬂ? frill and gimmick—to minimize
material and production cosls, Machined parls afe
used only where they're needed. Unadorned cast
iran and aluminum save you a forfune,

DIRECT-FROM-FACTORY SAVIMES ... You save a
bundle, yet we ofler a double guaranies u1:h|-u by
a -H—pe.lraulﬂ company with millions of satisfied cus-
tomers . ., and hundreds of orders pour in dally.

LARGE YOLUME ... Our own foundry and large mass
prodiuction facilities plus large buying power all
work to kesp costs down,
STANDARD P . Our designs wse standard hard
ware items wherever possible. By aviod-
ﬂ: e ing custom-made parts we pass on tre-
mendout savings to you.
'n I you are looking for power fools
that perform like unils costing many
times our law prices, order today and you'll be one
step closer to many hours of woodworking satisfac.
fian, E 4
"x 22" Cast irgn
JOINTER-PLANER -, «.:i 5 e
Ernund I-Erulllhll tables. For plannin pumh bewels,
uls to Wa* deplh, Fence adjustable % to 50°. Steel
Wnives, dual guards. Use any ma-
tor. Precision hall bearng indus. %}

trial moael, $15.05 add'l. wt 19

and foreign coins and paper Ibs., f.ob. factory.
MOney, to ADULTS ONLY, Circle s 85
dates wanted and send to: Littleton 43
Coin Co., Dept. TM-68 Littleton, | AR BT e
New Hampshire 03561 E] Lot iy (il '
= TWD EU#HAHTEEB E
M'ﬁHE TIFEANY-TYPE LA MDE 1 10.0AY MONET DACK GUANANTLE 3
H Tiy any @l theve power fosls and gom =
1 pare of wilh any similar maching 8t any :
pisiE Il ol dadeslied.  seburn W Por
prampt, PO Quesioms aveed relund. We
B Pap the refluin shiping changes
E_'-' 10-YR, FULL SERYICE GUARAMTEL
= Kny part or pans ol (hewe AMT powsr
k= DS (oeCepE MEIor wheCh CAFFES & O
1 FEM Quaramles] wheih DEcome NORErS
i tiwe s any reasom salha fen  yesrs
| Sler purehise dats will be oepaired o
Fral Feplaced by 1ha lagiaiy welh no gasl ta
-- [T puighaser cdfed 1han poiage
= AMERICAN MACHINE & TOOL CO. 1
= | 1ih & iprlhl: S, Royersford, Pa. 19468 1.3
'!Illl-'!#l s DS LR R L oo LR R Ll R o o _‘1
s
“ lll .J..u““. e P

o
thousands, or make you & umru
Houswives, manufscturess, farm.

wry, b men, homs experiment.
ary, electricians, chemian, psople in
avery walk of Irfe, refer to Henley's

ilIH'f In this gald-mine of & book
you to will find formulss

1 of doing ﬂum .ltl lw
ndumﬂ? ﬁ.ﬁ s 5 puup
n
handling Dealer's mm: s tad "
EMBASSY SALES, Dept. PM18
Bew 67, East Elmbursl, NY, 11369

AMERICAN MACHIME & TOOL CO., Dept. PMNE  Royershord, Pa, 19468

MHOTE: Tahe advantage of these same low prices
at aur Royerifard factiory showroom at 4th and
Spring 515, (9 to 430 weekdays, 9 1o 12 Sal).

Brand nnt.llll:tﬂn mater
developing full 1 h.:'.“r.l' Ibs. (Purchased

separately, $39.85]. h any '34“

AMT machine mere.

inﬂl Sl" LIt srbor saw . . . Efoas-
culs, rips, milres, culs, com-
pound angles, dadoes. cowes, mtlllllﬂj! Complately

asnembled with ground cast iran lable,
salety guard, splitter, mitre gauge.
Less blede. molor. Rip fence for
easier mork ahgnment, $E6.50 add'l
Ball bearing model. §9,75 add'l
Takes Uy h.p. motor of I8¢ ger,
standard blades. allachmeniy,

Wi, 27 ks, Lob. lactory,

FREE OFFER, 5

cabinel base plams, . . . 39'"

with one pisce ol 3" plywsod, conwert

your 33960 saw into a fisor modal with

A huge 27" x 24" lnu. Takes cabinel rip

fence, $7.50 add'l

n[ll s.“n!n precisien unit, It changes
from horizental to werlical in

seconds. MHeavy, sander includes 4" x 36" sanding
belt. Uses 15 h.p. or larger molor, Y-pulley drive
1 and multi-purpese drive spindle,

Desc  sander  sccessory, 314,50

sdd’l. Mitre gauge, 32.95 add'l.

18 1bs., fo.b. factory. ’aa“

J 'WooD llllli St . B
wnits. Stardy cast iron  with  bubular  steel  bed.
Lever sction 1wl slock,

iwa-speed pulley, fils
any matos, Sel of 3 - -

migh speed terning chis-
, 1.0.b, factory ‘24Hﬂ

4" WOOD LATHE ;.

face plate, 32.90 add'l, 15 Ibs
£75 uniis,

stech, J-speed pulley,

12 swing, Industrisl
. doss same job as
Tubular steel bed rails, screw sction lm
Use any molor, 3 high |Fl|
buiming  ehisals, 80
add’'l, 4% faca plals,
$2.90 add’l., 30 ks

f.o.b. factory.§
Set of B turning chisels 320,90 54““

IRIIIE BALL BEARING 4’ WOOD LATHE...

wwing, similar to 4' modal with heawy duty, double
:.hm:nd lubricated. fos-life ball basrings. 3 high speed
turming chisels, 57.B0 add'l. 4 face plate, [ nn

$2.90 add’l. 30 ibs., .o.b. lactory, BB
beads, coves,

WOOD SHAPER KIT noist 3 *“iovee:

moldings,
and-groove jaints, elc. Accurate culs sl high speeds.
sulld greased-forlite ball besrings.

]

Less wood, Takes L h.p, motor or lar
rn standard cutters, tional hold
n assembly, 3$4.50 I. 9 ks,

f.o.b. factory

BUY DIRECT
USE THIS HANDY
ORDER COUPON

WO W

52990

[LLELIE Iﬂli

Please send me the wunits checkhed, Payment in full enclosed §.
$5 deposit each item enclosed, balance CO.D, | must be fTully nm.ﬂnl er mu ulum
unit within 10 days for full refund. No questions psked,

gllllllllllllﬂllIIIII!IIIIIIIIIIIH"lIIIIIIrbllllllmlﬂl|||||l|m| LR e

] B" Power Saw al $39.60
[] Standard Rip Fence at $6.50
] | | Long Cabinet Rip Fence at §7.50
H |l Ball Bearing Spindle at §9.75
£ [ Belt Sander at $39.50
£ [l Disc Sander Attachment at $14.50
L] Mitre Gauge for Sander at $2.95
[ Jointer Planer at $49.85
[ Ball Bearing Spindle at $15.05
| MAME - -

ADDRESS

1 IIIIIIIIIIIIIIII.rHllllllllllIIII-IIIIIIIIIIIIIIHIHIIIIIIIIIJIIIIIIIIIIHIJIIIIIIiIIIIIlll

G.E. Mator (7] $34.80 (with other item)

; [l $39.85 1p|.rrr.hli-aﬂ separately)

| Wood Shaper Kit at $29.90
[] Opt. Hold Down Aiumbly at 54,50

| | 6" Swing 3’ Lathe at 524,90

1 12" Swing 4' Lathe at $54.00

|'] Deluxe Ball Bearing 4' Lathe at $66.00
I:I Face Plate $2, | any lathe
| Turning Chisels §7.80 | above

= I Su_t of B Turning Chisels $20.90

_ZIP
T LT T AL
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ENERGY
SAVINGS

LOW COST
HEATER

BOTTOM 51395
TOP $15.75
plus shipping

THIS BT CONVERTS & 55 GaL,
DRUS (NOT SUPPLIED) INTO
HIGH CAFACITY WOOD
WARNER, WITH LARGE | L-3a"
50 DOl OPEMIMNG, CAMLOCK
CATEH, INTERMAL ORAFT
CHANNEL, SPARK-PAOOF,
ALR-TIGHT GERiGN  ALLOWS
SAFL, CONTRAOLLED, EFFI
CIENT HEAT WHILE LIMITING
HMETAL TEMPERATURE OF
THE DRUMS TO PREVENT
BURN-THAL. USE THE DAAFT
CONTROL FOR HEATING
LARGE OR SMALL AREAS.
BASEMENT INSTALLATION
EASILY HEATS ¥OUR ENTIRE
HOME, BURNS OVER 34 HRS
HOLDS EMDERS FOR DAYE
HEAYY DUTY STEEL WIT IN-
CLUDEY ALL HAaRDwARE AMD
Casy BOLT-TOGETHER
TNSTRUCTIONG TOF DRLUM
SGQUEEIES &% WORE BTL'S
FROM WEAT MORMALLY LOST
WP THE CHIMNEY. KIT GUARANTEED NOT TO CRACH, WARP, OR
BUAN UP FOR §0 YEAAS = | YEAR MONEY-BACK TRIAL PERIOD,
BOTTOM HIT 52195 + UPS §1A8%5 EAST, 35 50 WEST OF MeRSiS5iewl
RIVER. TOP KIT $17.2% EAST O 31 7.95 WEST, MORE iMFD ON THIS
AMD OTHER AUGGED HOMESTEAD PRODWLCTS AVAILABLE

S50TZ CORP., 13610 STATION RD,,
COLUMBIA STATION, OHIO 44028

NEW GOLD PLATING BUSIN

ESS PAYS BEGINNERS
UP TO $£75.00 PER HOUR!

Gold plate jewelry, coins, tokens, ect. Sef-up at flee
marts, jewelry shows roch shows . . . or work al
J home and get started for wmder
$20.00! Comes ready 1o use, in-
cluding real gold, snd complete
instructions showing HOW TO
SELL YOUR SERVICES and Seven
Tested Ways For Getling Business!
This is a single, completely valid
money-making  business  methed
thorough and practbeal for imime-
diate use! FULLY GUARANTEED!
Send for FREE information and
sample gold plated item today:

CHEM SERVICES CORPORATION:
Department PM-118, #4 Escondido Valley
Manitow Springs, C0 80829

Compiete piana & & pecE
=n how o baikd or
Buy - dise, prices an

Barts, kits, engines,
Farw material,

Seni 52 for DUNE-BUG g to:

- 130 5. Irmlill. Arusa P-11
Calif. 91792, Ph (213) 340304

-

Logsplitter

$449

FACTORY
DIRECT

COMPLETE AND FULLY-ASSEMBLED
17.000 Lb. force, fast cycle, rugged design
splits tough logs easily, seif-contained.
Sand lor free nformalion on owr full i
THRUST MANUFACTURING, INC. DEPT. 811
6801 5. Yosemite, Englewood, CO 80110
L 303 TT0-3163

o LY

.

WOODWORKERS!'
Build Enriy mlrm

Ciocks, Toys, Lamgs, Gifts,
anid much mors.
Our  nationally  circulated
H publication provides you with
a _/”erNFI.ANI PER YEAR,
Plus e Shop Tips ® Jig-Building
® Workshop Incoma,
® Antiqua Repair
@ Basic  Instruction
SIX ISSUES PER YEAR FOR ONLY £7.00

[Foreign subseribers add $2.00)
mail check or money order to:

The Woodw orkers }{ wrnal

DEPT 5111 SUNSET LANE
WASHING TON DEPOT, CT, 06794

3
:

L T T T T L L § )

g CITY STATE zp
'---1------------.p....-....a..-._.-._n.
e X e S S S A
It;-'?:,,,p!- CHESS-BACKGAMMON Mt g |
| S ANYONE? |
You Cam Build This Handsome I
| Gams Table (As Shown) For Under I
I Uises only ene 418" |
| shest of your choice
I Wil |
| » 5o combortabie |
| sraddie seaty I
|
| Tray space oa pach i
| side "
I-Tlﬂefq:hpsln i
| change gama bnanc "
I
I O P draws to seale 1159 |
| O Tue sice patteens |
O Bath for snly 58,55 L
| N resdents aud saes tan
e e o o —

POPULAR MECHANICS

MOTOR OIL TESTER

DO YOU REALLY KNOW WHEN
TO CHANGE YOUR OIL?

S4E§ +51.00 Pastage & Handlsng

California Ressderes add 8% Tax
OiL AESEARCH ASSOCIATES
ATLANTIC RICHF IELD FLAIN, BOX TI034, L A CA S0OT1

BLL NEW
20 TEST KIT

ar - CAUTION"S -Wm
Before you call your T.V. Serviceman
Send for this Booklet and uve lﬁnney

You'll know whal 5 really wrong wilh you KE service-

marn mmpsmfasr to Tolioe feilef :!Fﬁ 'I'Ellif a slr;’i:rﬁ
PN

wmmm BEFORE caling for semare Youll

usmﬁ!alumﬂ your SERVICEMAN Semd TODAY ...

§1.00,..70 nm‘.mm VIDEQSERWICE OF L1, 47 Beibres

Boe 512 Depl, BR Slimnhlmn_ MY 11787

Tune your Guitar

like a professional] This new investion is ldeal for ewvery
gulfarist—beginper or aseomplished musieian, Six preei-

wigm-tuned reads maks exaet tu-'hl; n ®fiap, Just elamp
'Ihllr!'ll‘hﬂ snte your gultar, them adjust the strings. When
Tast oh simale. a8 thati Ldsal for hands s sombes, T

Just s simple &% Li (1] Ada I
A1 intruments to. exsetly same piteh. GIff bexed. Only
E?.is plis 81 shipping and handling. Money back ldl-l'ul "

d SALE Guitsr Stufio 334-6, Grand Island, Fla.

1.13 % wOWEn START MAIL ORDER
sl HOME IMPORT BUSINESS

IMPORT
Il send vou & frée sample import 10 prove you can
make big maney in your own spare/ful] time business.
Mo ivestment in stock, Workd's most famous importer
will guide you, Clip this ad, good for free sample and
big Free Report — tells alll  Offer limited to adults
Mail this ad toddy, THE MELLINGER CO., 6100
Variel Ave,, Dept, G225B, Woodiahd Hills, CA 91264,

Whole movies at
half price.

Three terrific classic comedies
starring Laurel and Hardy, W.C.
Fields or Buster Keaton on sale now.
Outstanding values. Uproarious fun.
Send $1.00 for information and
sixty-eight page Film Catalog listing
comedies, westerns, dramas, horror]
and others. (Or send $1.00 for Video
Catalog with more than 140 titles.)

Write: Blackhawk Films,
Dept 4609 Davenport, lowa 52808.

SHOWN
ACTUAL
SIZE..

TRY IT!

(5032844
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POCKET TIME COMPUTER

with these unique fealures:

Pocket Watch with advanced fiquid crystal display
continuously shows axact tima in hours, minutes and
saconds, in your choice of 24- or 12-hour am/pm
cycles. Accurate 1o within 4 seconds a week. Time
continues internally when display is used for other
functions. Al press ol key, time display reappears.
‘Warld Time Clock stores all time zones and gives you
the axact tima in hours, minutes and seconds in any
mnl%nr time zone. Calendar programmed from
yaar 1801 through 2099, gives year, month, datle and
day of week for any day. Timer can be set to count-
down for any amouni of time from 60 hours to one
second, Sounds an “alarm” at zero lime; then goes
into minus time. Stop Watch displays elapsed time in
tenths of a second up to 80 hours, kcan be
praset 1o give beeping signal at any time of day or
night. Storage Memory can hold phone number,
conversion factor, or other important number for as
long as you wanil. Does not affect other functions,
and can be used over and over again for compu-
tations. Full-Function Calculator with B digits leis you
add, subtract, divide, multiply, do square roots and
percentages for laxes, discounts and more; ineluding
lime problems involving hours, minutes and seconds.
Melal Case of heavy gauge gold anodized alum-
inum protects it from hard knocks and abuse. Wide-
Spread Keys are indented so you can sasily press the
right key without your finger sliding off to the next
kay. Aulomatic Low Batiery signala when batteries
should be replaced,

Costa less than some wrist walches or calcula-
tors alone yet gives you a unigue timepiece, calcu-
lator and calendar all in one rugged, good looking
package. Even if you have a dozen calculators. . . this
is one you'll carry with you and use the moat because
af its compact size and uselul features. You'll use it
while traveling between time zones In the USA and
abroad. .. for business and personal calculations. . .
1o time sporis evenis and races. . . know whal day of
the week you were born. . .and much, much more.
Precislon engineered and manufactured by Sharp
Electronics, it will operate for a year and a half on its
Hnr. slandard batteries. Yet, lor all it does, thae cost is
nly $TRBS plus 53.00 shipping...and includes a
soft-lined leatherette pouch, plus plutlu: gift box,
batteries and instructional booklet
And, it carries a fulf one year p.uumn‘pl
Order loday . . . by mail or phone.

For Credit Card Phone Orders
Tell-Free B00-325-6400 Ask
Operator 6 for Item Mo, 5700

CARBOOKS, INC. %t ’L‘*?”iﬁm

MName

Agdress

Cityw

I Slm ip
sm_.'m 5700 at §TE8S5 plus §3.00 shipping

l O 1 enciose full payrment of F

l Charge O Amesican Expriss O Visa/ BankAmericard I
Eard Mg,

t-_----------J




NQWonly$1995

Py BADGE-A-MINIT" BREAKS
" exn’ THE PRICE BARRIER!

il b A GALAXY OF
51995 N PROFIT OPPORTUNITY
YOU PROFIT TWO WAYS: EARN®25 t0*100 PER HOUR

While the cost of everything elsa is skyrocketing, BADGE-A-MINIT, Ltd. an- Figure your typical profits with this example: Your first order for 250 one
nounces another breakthrough in badge-making technology. Now you can color badges (with us supplying the printing) will cost you $45.90 plus a $5.00
make the same high quality, colorful, plastic-protected, metal pin-back art charge. If you sell the badges for $.50 each, your gross profit will be
badges for meetings, conventions, corporate promotions, 1.0, or just for Fun $125.00! Your net profit on materials would be $72.50. That's more than
for LESS than ever before! Get into the highly profitable badge-making busi- three times the cost of the BADGE-A-MINIT System! And that's only your
ness in your spare time. As the name implie, it is 5o easy and fast to make first order. Buttons are in demand and you can supply them quickly and
beautiful buttons, pendants, photo purse mirrors, key chains and award competitivehs
rosettes even a child can do it! The system is portable and can go with you ;
wherever you want: banks, motels, retail stores, photo studios, malls, flea SYSTEM CONTAINS: = Steel and Fiberglass reinforced Lexan
markets or even to the beach. Virtually every club, organization, business and Plastic Hand Die Press « High Impact, Color-Coded Die Set »
corporation are potential customers of either a complete BADGE-A-MINIT One Dozen Badge Shells, Pin-Back Parts » One Dozen Per-
System or badges that you make and supply. You profit either way. forated Message Discs = One Dozen Plastic — Protective Cir-

cular Discs = Fully lllustrated Operating Instructions = Color-

TAKE ORDERS FOR BADGES LIKE THESE: ful BADGE-A-MINIT Accessaries, Literature and Pricing

(M 3, N% o0, A
STUPID f > ME

IAYCIES
OMMUNITY

: . = | Al T R
AR o | &, avt |\ "k
P’ % & . SPECIAL
Grimo™ PREE"
CLUB USES Hu mmr:;w. DOZENS OF PROMOTE ELECTIONS PROMOTE
Select From SCHOOL USES BUSINESS EVENTS|
' NO OBLIGATION TO BUY, plapliiAsa
BE A BADGE-A-MINIT NO SALESMAN N FREE FACTS

i ===y |
BUTL_ | BoTRaL o WILL CALL! ANBTTON

It's easy to be a BADGE-A-MINIT distributor and mahe
handsome profits taking orders for either the $19.95 U - . . .

model shown or the more expensive professional models AL
- {details sent on request), All it takes to become a BADGE- BADGE-A MIHIT’ Ltd" ﬂEl:It. PM ns

T M g o AMINIT distributor is the purchase of ten or mare com- Box 618, Civic Industrial Park, La Salle, 111.61301
f
* » plete systems. l (1 ¥es, send FREE sampie button and fully illustrated details.
FEL - l L1 I'M CONVINCED! Send me the complete BADGE-A-
3 _ THOUSANDS OF SATISFIED CUSTOMERS — Here's 5 ?1'3'92?[3??1 _j,;f; ﬁ?:;?nsgﬁ my check or money order for

fa . | what one BADGE-A-MINIT money-maker has to say about
j e— the exciting new business venture that's operated at
home with the BADGE-A-MINIT: "It's a cash on the
barrel-head business and |'ve discovered that a person

] Sand me the BADGE-A-MINIT System and use my
charge card checked below.

VISA (Bank AmeriCard) Master Charge

doesn't have t‘:'l bea 5a|e§ Renius to eamn gnod : Diners Club American Express
o ooy comnan omeed gy 8 croaucaras
New Jarsey. Inter Bank #

MAME

ADDRESS

CITY STATE ZIP _

SIGNATURE _

[ Send me Distributor Information on taking orders for

BADGE-A-MINIT in my area.

UNCONDITIONAL MONEY BACK GUARANTEE
—--------------‘

r----



- 28 page instruction booklet __

28 page ingtruclion booklet for the cotonial cape doll house that
Inchudes vprogress photos and Miep by siep instnacthons. Patieres for
dogey, windows, ey aral dormer e Tull scabe, Bomh side heged
eing socwis to B rooe on main Tioge, Full ex pamian ginic scoessilie
LA

T hewria cin b ity Tow ueadar S48.00 without clapboard sding and
roofing. Window e will sctomasite resdy Maile COMPOnE N or csn

b pered.
B5.95 ppd check ar money o der

Engle Crafts, 745 Chertic Ave. Copiagus, NY 11728

PLANS FOR
. '-f'.f':‘-'GEJEN

0 ﬂtl.l.'l
SAME SIZF nﬂwul o
BLUEFRINTS

MY dd i tas

DEPT.F MY MY, 10018

SAL WHENCH |

s Chur unbeliswvable chroma-
plated. steal wranch |75 |
| lang) Bdjusts 1o 8l &es of
Auts and bolts — from % |
Rachat ke

grip |

5 I T L
BLtion LLE LT G

Ideal for home. shop or
autn, Reg. 5495 + 61 20
post. & handling. QORDER |
YOURS TODAY FOR

! DNLY #8398 - 81.00
postage & handling.

O both tools 1oday for only 87 95+ 81,00 postage
& handling and SAVE MORE. You will also receive
our NEW catalog of distinctive giis FREE |nu,a|har
with a Litatime Wnnan Gu of 20% D 13 |
on ALL items now and in the lufure, OHer expires
Dec. 31, 1978, Satslaction Guarantead (Calid
regsdents add 6% sales tax) Aot Now-Don't Be latel
ARROWHEAD QUALITY PRODUCTS
144 E. 49h S1.. San Barmnardino, CA azm |
(A

Quar chrome plated siesl -
tood (B lang) s & harmmer e |
wremeh plieis WIirE

culter. sorewidniver, bolle

opeder,  tach  of  naill )

LT T ALL IN ONEY |
Heg. 8555 - §1 40 post

B handfing ORDER
YOURS TODAY FOR

ONLY $4.85 + $1.00
postagpe B handling

FANTASTIC T TODLS IN DNE

PORTABLE STEAM CLEAMEF
Btaam in B0 ssconds

CLEAMN:

Eng]n“. Alr Filteri, Lawn mowari,
3 yadr guaranfes on fire Box, coilf
Uses liguid ssap, proepane fired
‘Waight 120 Ibs. Auxiliary pump re-
quired an low watar prassura.

WEDCD MFG. INC., Dept. M9

Sesll Lame-Bon B, Jaéwion, Wyes B10G61

110 VOLT A.C. GENERATORS

All power fools. Over 13.000 in service. This is
our 2th year, Guarentesd E months. S$149.00
B0 cycles, 3000 watte, Wi, 27 poapds, 57al0¥
Fanbelt drivem from car or pickup. Operates T.¥.
Postpaid while supply lasts. Owr X1200-walt gen-
erator needs no battery. Special price—$135.00
Postpaid.

Virden Perma-Bilt, Box T1E0 FM,

T8I Mays, Amarillo, Texas 79108

UNIQUE SPORTS CAR KIT

for Vi, Fun, Eaty to Suild...
St B 5 ot o o PECE WD
7 8D w3 page mrmnu e 39 3 phoios

- MAKE SA.USAGE .
WHY NOT? I

GREAT SAUSAGE RECIPES AND MEAT CURING an
bustrated 227 page book writen by & sausage maker lor home |
use, over 100 recipes. FREE supply catalog has book price, |
equipment, cures, casings etc. Whrite R Kutas To Dept 1 1067 |
Geand, Buffale, NY 14207

New car floor mat uses newspaper

as disposable absorbent core!

Machine washable, durable, stores compactly
can't be equalled lor absorbency and convenience

two mals - $5.00

plus § B7 postage SNOW STOMPER
U S pateni pending 433 Broadview
Highlahd Pask, |

‘_Q&TISH.LIIZIH Quaraniesad

with Ultra-Sensitive ﬂ.’.‘l‘fﬁ'r.'ﬁ.l‘.ﬂ. Locator

senD FoR FREE inFORMATIVE BAOCHURE
¥ pESEARCH PRODUCTS
sox [EEEIRNY rasea. FLORIGA 33811

ONLY

24.95

PLUS §2.00 POATAGE

.r—— —————————— ——— e

HARDWOOD YENEERS

=y
& LUMBER CATALOG '

B8 varlsties world's Farest wvensers and §
lumber at reasonable prices. Bimplifed &

venesring Instructions plus  full o
wood sofecior Ln:luﬂld Bend for I'In

|
|
tal
I farter offers. “SAVE 2EH HureyT
|

BOBE MORGAN WDOD, Dept. PO1KE]
1123 Bardstown Rd., Louimiille, Ky. 40204

i e e e i i s

1000°s hard 1o find parts lor antigue and modern
clocks. New Movements » Tools = Supplies.
Send for illustrated Catalog
Ower 200 pages. Price $3.50
CLOCK REPAIR CENTER

Depl Pum, 220-17 Jamaics Avevws, Oussrs Villags, New York 11428

_ PORT ABLE ELECTRIC POWER

= Bulld your own 110-Volt Eleciric
] Fiant from wsed parts, Will aper-

#e lights, power Leols, heating
units, brush-type elect motors,
pius charge balteries and arc
weld, fdeal for boats, campers
and portable shops, Plans 57.50
Ly chisck or MLOL  CHAPALA CO.
1020 E. (rvine, Dept. M Tustin. Calif. 92680

IMPORTED

LOCK BLADE
£2.95 Ea.

¥ Cwarsll Lengin

" When Clossd

= Opans instenily

= Shang End
Towgh

* Himintess
Stenl Bisd

2

!-"Iauul #

K-12-AL
Hai lar gale oa areas
whave profibiied by faw

WESTBURY SALES CO.

73 MAPLE AVE. Dept. L-11-P WESTBURY, N.¥. 11590

rﬂu#’ STAINED GLASS SUPPLIES
£z DIRECT FROM

P o MANUFACTURER
el Came Leads, Glass,
Solder and Tools!
Evarything you need
for the professional or

beginner. Wide selection of tools and
materials with instructions all in our

exciting new catalog Send §1.00 for your
copy loday. Satisfaction guaranteed.
CORAM-SHOLES INDUSTRIES
509 E @nd 51. DeptPM S0 Bosion. Mass 02127
{61 712683780

“You can have )

a happier life
—excellent income
—perform a service

everyone needs
—work part tlme
: ; or full time”

Framcis von Schrader
Prasident

CARPET DETERGER

This is no ordinary business opportunity. It
offers you an income you may have thought
impossible—abusinessthatkeeps growing.
With Von Schrader Machines you provide a
service everyona needs—cleaning of car-
pet or upholstery or walls. Every home and
building are potential customers. The
equipment you use is the finest: {1} Von
Schrader Carpet Deterger gives deep-level
cleaning to carpet; (2} Von Schrader Up-
holstery Deterger cleans fabrics beauti-
fully; (3) Von Schrader Wall Deterger {not
shownabove)cleans walls much faster than
by hand. Start with just one machine, if you
wish. Then, as your business grows, you
may want to add the other two and thus of-
ter a complete cleaning service. You own
your equipment—no fees. royalties, con-
tracts. You keap all you earn. Work full time
or part tima. Your investment? It's so small
you'll find it hard to believe. What's more,
wea help you every step of the way, just as
we'va helped thousands of other Von
Schrader Associates to financial indepen-
dence.

UPHOLSTERY DETERGER

Free Booklet and Record
give you full information

Get the facts about your

future in on-location clean-

ing. See how well Von

Schrader Machines are built,
how easy they operate.
Extra! Special Recorded
Message from Francis
vion Schrader to you
included.

Call Toll Free 1-800-558-2484
{axcept in Wisconsin, Alaska, Hawaii)
Call anytime—day or night
If you prefer —use coupon

* UON SCHRADER company

10118 Place, Racine, Wisconsin 53403
+wnne wend camplete information on Vion
Schrader Machines (No salesman will call )

1
1
1
[]
]
1
I' Mame
]
1
1
1
]
]
]

| Piegse PHINTI
Address

City
Slale. Jip_

- *--'ﬂ"----------l

- - -

240 FOPULAR MECHAMICS



CLASSIFIED ADVERTISEMENTS

Rate; $3.50 per word payable In advance each insertion. Minimum insertion ten words. Bold face capitalized words—75¢ per word
additional (First word set in Bold Face at no extra charge, Zip Code Free) The next available issue to place an advertisement in
America's No. 1 Classified Section is January. The closing is November 3rd.

Send remittance payable and order to Popular Mechanics, ATT.: Hildegard E. Kappel, Class. Adv., Mgr., 224 West 57th Street, New
York, New York 10019. Please indicate Heading under which ad is to appear. As a consumer service and in cooperation 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 names and streat addresses.

CHRISTMAS GIFT SHOPPING

AUTOMORBILES

HANG GLIDING—AVIATION

ame, Frae

SOLOBRIDEE Can Improve your bridge
1 18066,

information! SAMDPIPER GIFTS, P.0.
Pn:mnd Ore. 97218.

. il’h‘t mﬁiraﬁwlthwi ang Shopping. Free
catalog. Singleton Mallorder Box 5480010, Morth
Pole, Alaska w9705

FREE: Distinctive Gifts By Mail. Catal
Scheibel Go,, Box B33B, Stratfe:q, Ct.

INGIAN JEWELRY SILVER l.’lﬂ‘l.l.lﬂ! illl'.!ll.!!
Free Brochure, Weslérn Way, 7785 East Linden
Lan#, Parma,. Ohio 44130.

TRAMPOLINE Kits (Jumbo G&'ul2 $129.00). Free
Literature. Trampoline Supplies PM, 1367 Highway
138, Hh-urdﬂu Gi 206,

STAMPS Far collectors $12.50. Gift wnuped Brian
Daly, 208 East Gowen, Philadelphia, Pa. 19119

FREE Catalog of Distinctive Gifts. Sheila Hill Inc,,
3958 Dundee Rd,, Morthbrock, 1, BOOG2

AMISH COOKING- $5.35 Postpaid, Free Booklist.
Countryside Bookstore, Aylmer, Ontario N5H 2R3

::uuﬂunu Bonus Items. Colorful Gift Catalog.
Send 31 REFUMDABLE. Marichi's Mail Order Palace,
211: Fultn M:nuu Mew York, N.Y. 10010

“- P'IILIS-H HOVELTY Plans. Hilarious Christmas
Gifls t%ﬁd Ozarkian, Box 369665, Springfield,
Mo, &

DISTINCTIVE Gifts by Mall, Free Catalog. Hamlin
Elaﬂs-;l'lll, 28 Valleybrook Estates, Holt, Mich,
4884

SELF.CORRECTING  Typewriter  Ribbon  $3.50.
Mocoa, 16 Astor Street, Irvington, N.Y. 10533

FREE GIFTS! Catalog — $1.00 Refundable, Telica,
52 Sagebrush, Central lsiip, New York, 11722

FREE - New Distinctive Gifts Catalog, pached with
great gites. Free from: Crescent, Dept, P, 2 5. 470
E:nr_r t, Glen Ellyn, IMinols 60137

BARBIE-SIZE House, Furniture . . .
mare. Plans. |nstructions. Catalog tl
23726, Santa Maria, Calitornia 93454,

EVERYBODY'S SOMEBODY IN LUCKEMBACH Calen-
dar and Stufl from ""The Back to the Basics' Town.
Send for Brochure, Texian Stuff, P.0. Box 42888,
#155P, Houston, TX 77042

AUTOMOBILES

MOTALOY Ring-Vaive Replating Job—36.00. Money-
Back Guarantea! Free Brochure! Arrow Products, Box
A74M, Broken Arrow, OK. 74012,

RETUNING FOR MAXIMUM ECONOMY: Average
miFHIﬂ' increase 55%, horsepower 5-10%. Detalls
FREE, Techneering, Box 16888, Columbia, Missouri

Tuchs . . .
Tuys. Box

65201,
MPG INCREASED 30% 4 11 No gimmicks—no
gadgets. Professional secrets revealed. Free de-

tails—Posco ["Eﬂll] 433, W256, NYC 10471,

UPr YOUR "Fﬂ 40%. . EHIT‘EH. 30 minutes,
Fréa Brochure, Evans, Box 912, Temple Clty,
California 91780

MAKE PEOPLE MOVE! Powerful Horns! Hundreds Of
Sounds! For Cars, Trucks, Motcrcycles, Boats! Free
Catalog. Kolin, Box 357 Fluill Bronzwville, N.Y. 10708,

LECTRICKAR — Convert VW's, Fiats to electric, 50
mph plans $22.50. Info $1.00. Robert Bucy, Box
2B794, Dallas, Tx. 75228,

NOW! LOW COST, Automobile anti-theft device you
::n ingtall wrul!' Full Instructions and maney-

GUARRNTEE, Only §19.00 4 3$1L.00 P&H
ENGLIHI IIGI}IUH‘S\, 10813 5, Recfern, Lenmox, Calil,

IULDEN Eagle Ornamentation, Eshelman ﬁ!l ME
30 Terr., Miami, Florida 33137

AUTOMOBILE PROFIT-Guarantes. $2.50. Famtasy
:3;5;1 909-P 5. Washington #102, Denver, Caolo.

STOP Body Rust on Oider Cars in Minutes. At
Little or Mo Cost. Information %200, P.O. Box 95,
Barron, Wi. 54812

HOW TO IMCREASE MPG 30% . . , 15 rnlrbum.
. . Geactivate contrals . . Fnll dtalls, . .
RW Products, 458 West 150th, Harvey, |1l 60426

THE Ultimate Gapless “‘O-Piston Ring'. Halocar-
ban. Free Brochure: Eliet Racing, (215) 388-6712,
R.D.1, Cnadds Ford, PA. 19317

FREE HEAT, BulLD, Drum Furnace, Burns Used
Motor Qil. 70,000 aius £5.00. Detailed instruc-
tions! My “SECRET FORMULA™ UMDERCOAT your Car.

HOT AIR BALLOON MODEL — Instructions and

Patterns. 32.00, Excall-Enterprises, P.0. Box 1581,
Dakiand, Calif. S4604.

HAMGLIDING. Complete Imtin ices of glider
accessories, books, $1.00. Grea tdoors, 109-PM

Second. Sausalito, Ca 94965,

Proven results, $5.00. Idea Shoppe, Dept. MC118PM, BUILD—OneMan JET WELICOPTER! Easy, Inex-
7425 Geauga Strest, Solon, Ohio 44135 pensive, Detailed Plans, Drawings—3$6.00. Helicraft,
TS e e o ekt Em 3053, Redondo Beach, Ealllurml 90277.
Ly I E + + V@ HEnor — -
Trade Secrels . . Step-by-step instructions, $2.00. ,a:ﬂ,.';*'Fr::ﬂ:','.!f;,,"“fdn{"'“s'pa’n".‘“'f': Deﬁ b,
Box 474, Merrick, NY 11566. 421 Fontenelle, Grand Rapids, Mich, 49508, '
EMBARRASSED? Left headlights on? HBatter AIRBOAT  Propellers, Engines, Huhs Mounts,
nstallation. Tao for S10.00, PFO. Jatars Manufactur,  Sophers Corvair, VW Conversions. - Removabls
i jon. or $10,00, PPO. latara Manufactur-  firdrives. Catalog §2.00. Banks-Maxwell, Box 3301E
ing, 11411 Radford, Houston, TX, 77099 B Werih, Tems Salda o '
SILENT Wehicle Alarms by pockel pager, and SPORTPLAMES, MINI - HELICOPTERS, MOTORIZED -
coded radio Signal. Page Aleri Systems. e 23900  MANGGLIDERS. Man ypes. Catalog 53.00. LFP, Box

Hawthorne Bivd., Tarrance, Califernia 90505

USED CAR SHOPPER'S HANDBOOK! Detailed Instruc-
tions; Avoid junks — $2.00. Darrell Pehr, Box 42,
Sa-ndua Farl: M 3?04?

NEW Simple Way to Electrily Car Windews_after
Original Motar Fails, Complete Instructions $3.98.

Satisfaction Guaranteed, Wiles, Dept. 9-PM North
Washington 5t., P.O. 461, Bloomfield, Ind, 47424

MIDGET CARS
BUILD LECTRA BUG - WEW 4 WHEEL ELECTRIC

MOPED! Easy - imexpensive. Detailed plans 315.00.
g&nn.ﬂu. Lectran, Box 1648, Largo, Florida,

54, Clodine, Texas

DESIGN/ Build Alrnlinus'Hug Gliders, Simplified
Publications. Free Brochure. McCoy Aircraft, 12820
5. Figuerca, Los Angeles, Calif. 90061

HD‘HIIIIIII HANG GLIDERS. Complete Powergliders,
Kits, Accessories. Catalog/photos  $2.00.  Rotec
lnglnaenng Box 124, Duncanville, Texas 15116

PRO-BOOMERANGS! UNIQUE BIFT For science- snurt
30 Imported styles, bocks, news. Order FREE cata-
logué! Boomeranghan, J06 Park, Monroe, LA, 71201

HAMG GLIDING! Motorized amd conventional. Read
about 100—mile fiights, 10.000° altitede gains,
Latest news and do- |rguurself tips. $10.00 year

$14.00 Foreign). $1.00 Current issue. Glider Rider,

K G009, (P- %III Chattanooga, Tennessee 17401

AUTO SUPPLIES & EQUIPMENT

SPACE & ASTRONAUTS

HYDRAULIC Jack repair kits pa.is and supplu-s
Catalog $1.00. Mydraulic Jackh Packing & Tool Co.,
Ing., General P.O. Box 3, Statem island, N.¥Y, 10314,

" PARTS: mmf'_.;;
Equipment Ca.,
40501,

anﬂ fruck narts EID;re _F.'artr:I
. Bax 751, Lexington, Kemtucky

RINGE—Valve | bs—Dviving, --an ﬁq-ui-lf_
Mnhlm- 2532 Superion, Cllltagn 60612

ll.TEINATﬂHJE‘.enar:Inr thulldmg Book. Details:
Hedelund (PM), Box 5686, Las \'aaas. N¥. 891uz

MOTALOY Ring Valve Job while drivi
teed, $6.75, two $12.25. Andris
34081, San Francisco, CA 84134

X Euurln
Associates, Box

ANTIGRAVITY Propulsion Device,
RDA, Box B73N, Concord, NC

HOVERCRAFT

NEDVA 11 VW Hovercialt Imformation §5. Neotenc,
Terre Haule, IN 47804,

WOVERCRAFT Plans All Sizes Tested Designs Cala-
:fzﬂiéqgﬁ Uilversal Howercraft, Box 281, Cosdova,

AERJ-CAR Amazing Hovercraft built easily with
oidinary tools. Lawnmower engine power. Carries
one man plus, Hovers, files forward, backward. Side-
ways over Land/snow/water. Complete construction
plans and brochure,  $7.95.  Aero-Projects, Box
5118PM, Clinton, New lersey OBBOY.

Fres Brochure!
025

AUTOMOTIVE Tools &  Equipment  Nalionally
Advertised Brands at Discount Prices for Mechanics,
Send Stamped Envelope for Current Specials,
Associated Distributors, 401 Augusta 5t., Cincinnati,
OH 45202,

'fﬂ DASHBOARD CRACKED? 1962-1970 Type 3 -
squareback & fastback. Complete repair kit. $10.00.
;i?rét Nelsen, 113 Aidmore Way, Benicla, Ca.

ILI-T TIPIS Mewer again, Product Euvnnt“d life
of lire. Fills 4%* holes, il?!vu UH nterprise, 540
5. ﬂ‘-u-u:!ua!l Wichita, Ks.

HI:IHI RHAUL Ring ‘i'allnl Replata  Guaranteed
5439, Cardiff Chemicals, RR2, Carletonplace,
tario, Canada K7C 3P2

IMCREDIBLY TINY 3 OZ. Device Stops Car theft
%}%52 or Write: Lucas Sales, Box 293, Winona, TX

MOTORCYCLES, BICYCLES,
MOTORSCOOTERS & SUPPLIES

HONDAS 32500 each. Send 8%5¢ (Refundable),
M:mnna’r 443, Bend, Oregon 97701

CABLE LUBINE SECRET - Lube Cables Once and
Never Again! Special Secret Procedure. $1.00
P.O. Baox BGT, Painesville, OH 44077

'MOTORIZE BICYCLES - PLANS!Y Electric, $2 . . .
Gasoline, $2 . Bo h $3 . . . Guaranteed . . |
Britt, 956 nrlngdalu Atlanta, Ga. !Dm

MINI BIKE OR GO0 KART PLANS. Casy te Build
Drawings, Plans, Part List, Send %5.00 to: Plans,
2738 E. S51st, Tulsa, Oklahoma, 74105

CB-RADIO. TV & HAM
EQUIPMENT

OMNIPOLARIZED Antennas. Modulalion boosbers,
Frequency counter. Plans 53.00 each. $7.50/all.
EBtI;l; E';Ith order. PANAXIS, Box 130-B11, Paradise,
a.

WHOLESALE, CB, Amateur, Marine Scanners. List
25¢. Scanner Crystals, $4.25. Enlerprises, Box 461M,
Clearfield, UT 84015

POLICE Scanners, Crystals, Antennas, CBs, Radar
Datectors. HPR, Box 19224, Denver, CO BOZ219

GOVERNMENT Surplus  receivers,  transmitters,
snooperscopes, parts, Catalog 25¢. Meshna, Wahant,
Mass, 01908

kLTS ll-lllll'.l l ™ TUBES Frea nllal [:urrlul.l
4213. I'.I' University, San Diego, California 82105,

FREE Educational Electronics GCatalog, Edukits
';\'lur:;.;hnp, Department 7A7B, Hewlett, MNew York

FREE PROJECTIOM TELEVISION PLAMS! AFFORD-
ABLE KITS! PENFRD PM-11, BOX 561, CANTONMENT,
FLORIDA 32533

ELECTRONICS

MECHANICALLY INCLINED IMDIVIDUALS - WANTED
« ASSEMBLE ELECTRONIC DEVICES IN YOUR MOME,
Get started In spare time. Experience, Kmowl of
Investment Mol Mecessary. Expect big profits: §300 -
$600/Per Week Possible. Write for free literaturs
telling how, Electronic Development Lab., Box 1535-
PM, Pinellas Park, Florida 33565
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HIFI, TAPES, PHONOGRAPHS,

RECORDS

OLDIES- 45 RPM Original hits. Catalog $1.00.
C&S Record Sales, Box 19/, Wampsyille, N.Y, 13163

RECORD-TAPES! Discounts to 73%; all labels; no

purchase obligations; newsletter; discount dividend
cerlificates; 100% uaraniees. Free details. Dis-
count Music Club, Main 51., Dept, 1-1178, New

Rochelle, New York 10801,

FREE Catalog — Electronics Kits — Amplifiers
— Preamplifiers -— Psychedellc Strobes — SCA
Adaplors — Color Organs — Digital Instruments —
Guitar Amplifiers. FREE Subscriptions, SWTPC, Box
PM32040, San Antonia, Texas 7B2B4.

REPAIR CASSETTES, Easy — economical, send
$2.00 for special report to: Cassette Research, P.0.
Box 18091, Cleveland His.,, OH 44118

STOF before hl?‘l SUBWOOFERS EQUALIZERS atc.
BUDGET SOUND CONSULTANT, c/o AL. Grant, 2330
Lowe 5i. Macon, Ga. 31206

INDASH Sterea’s AM/FM BT. or Cassette 565.00.
Three Way 6x9 Speakers $39.00 Pair. Catalog 52.00.
DR Distributors, P.0. Box 45, Niles, Michigan 49120,

TAPES: Elank, prerecorded. RECORDS. Bargains!
Catalog $1.00. Tower, Lewes, Del, 19958

MOTION PICTURES &
SOUND EQUIPMENT

16MM  SOUND Films, Features, Shorts,
5300 S0, Talman, Chicago 60632,

16MM Films, Free list. Urbanski, 8142 5. Kenneth,
Civicago, llinols 60652,

SUPER 8, 16mm & Bmm Full-Lepgth Features and
Digest Fnlms in Calor and Black/White. Rock Maovies,
Jack Micholsom, Sherlock Moimes, Bogart, Selzick,
Hundreds of Titles. FREE |liustrafed Catalog. NILES,
Box 1576PM, South Bend, Ind, 46634,

m:nuutm SUPER Miiiu' ENTERTAINMENT!
Free Catalogs. !:lll:r rmat. Cinema Eight,
PM, Chester, Ci. D6412. (203) 526-9513.

Bedner,

SUPER 8 - Home Movie Titles. Custom hand sel.
Northeast Titllnt. Box 126, Worcester, Mass. 01602,

16EMM Films, Features, Cartoons, Comedies, I;‘.]u
log $1.00. CGLASSIC FI DISTRIBUTOR, 1682
Cerrito Court, San Luis Obispo, California 93401.

CAMPERS & TRAILER
KITS—PLANS

CAMPER PLANS, Build your own shell, cab-over or
sleeper and save! Plans, kits, parts. Send $2.00 flor
brochure, TRM Campers' $upplr 23708 E. 40 Hiway,
Blue Springs, Missouri 64015.

BUILD Your own — Camper — Trailer — 5th
Wheel — Motorhome — Pickup Cover — Camping
Trailer — Save $%$% — HKits — Plans — Full Size
Patterns. S5end $1 for R-V Kits/Equipment Catal
Van Conversion Plans $5.00, GlenL R-V's, 9152P
Rosecrans, Bellflower, CA 90706

BOATS, TRAILERS & KITS

BOATS, TRAILERS & KITS

FIBERGLASS — RESINS — Foam — glass —
eponies — mat atn: Fuhrr ‘plmus — $1.00 for
literature — P-1 — Aqualane —

Tonawanda — le anh 14150.

ENGINES, MOTORS, MAGNETS

REPAIR Eleclric Molors! Generators! Allernalors!
Modequip, Box 7268, Kansas City, Mo. 64113

REWIND Electric Motors! lllustrated Instructions
$2.00. Modequip, Box 7266, Mansas City, Ma. 84111

PROPULSION By Waves. Information $2.00, Wave
Power, 721 Calle Casita, San Clements, Ca. 92672

CAMPING EQUIPMENT
& TENTS

CAMPING Equipmant, 1,000 guality items, discount

prices. Campmor, Box 407N, Bogota, New Jlersey
07603

CAMPING, Snowshoes Nve: R.“IJ,.E Hllltnr'_r,
I:u-lluchhlus. Catalog ii 4 Leesb urg

Pike, Vienna, Virginia 221&1:!

MULTI- F'urpnsa Bimpln,g; Knife, Llnghnuight Great
for Camping, Hunting, Eati hot lunches at work.
Descriptive Literature Free. Macmillan Gifts, 3401F
Barr, Columbus, Ohio 43224,

ATHLETIC & BODY
BUILDING COURSES

EXERCISES FOR PEOPLE TOO BUSY TO EXERCISE.
How to be fit, -ur:{:inl anywhere, Six Minutes

uaila' without giry. hllslacllm uaranteed,
$3.00 to: I'I'H't , 01118, Box 669, Milwaukes,
Wisconsin 53201,

BIEIEII Hur-a Powerful Muscles---Faster!! Mast
Famous hlﬂlﬂl Course in  ‘Worid!! Free Bookiet!!
Universal-C, Box 66%4, Detroit, Michigan 48240

PHYSICAL Fitness Newsletter, Dept. 40, P.O. 195
Western Springs, lllinois 60558, Introductory copy.

18+ INCH Arms - 90 Days or Refund!! 53.49 -
gm]pgﬂull Westpubeo, Bom  163-M, Boring, OR.

RUN Three Phase Hniuu (-] SIHEIu Phasal Thres
‘Ways! $3.00 Lindsay, Box 12-CY, Bradley, IL G055

VW ENGIMES: Rebuilt, mno exchange required
consisting of casing plus 2 rebuilt heads, reground
crank shaft and new bearings, rods and mains. Mew
pistons and cylinders, magnafiuxed cam shaft and
new cam hurmis a:uhe‘t:. seals and labor, Shims
with and ey, reconditioned cooler., Far
bugs, trpe I1Is and vans up-to 1971 only. $100.00
deposit required. Clutch, Muffler, Generator avail-
able at discount. Total Enﬂ ;u-im plus delivery.
Arlo Auto Di rmtll: 50 Urban Avenue, Westbury,
NY 11580 516-3: Sl iR

REWIRE Car .lltumllnr for 110 AC. Plans $3.00.
Sweatt, Box 774, Cocoa, Fla. 32922

TOOLS FOR SALE

““TUT METAL EASILY WITH BANDSAW WEDUCTON —
| Fol
Plan $5.93 [Folder 25¢ Deductibie). LOUIS CLARK,

FLITHDLS

& METAL Eu‘l‘til‘lt Lathe 366.B0. Taig, 15048 Proc-
tor, Industry, Calif. 91746,

MILLING Cutters, lathe milling attachments, Cata-
log $1.00: Potter, Box 73, Cedar Rapids, lowa 52406,

STAINLESS STEEL Screws, nuls, washers, Sizes
#0 to 2% diameter, Fres, 10 ;l e lllustrated price
]l‘;{!.ll';“t“lnl Products, #151 Cheltenham, PA

'BANDSAW BLADES, A

Site. From ¢ tllilﬁl F;rlm,
R921HY49, Sonora, l-‘-l|,‘¥5]

POWERFUL Body fast! Guaranteed! Free Informa-
tion. American Powerhouse, Box G87E, Minneapolis,
MN, 55440,

ROUND AND SQUARE TIJIIHH BEMDER FOR MY-
DRAULIC PRESS. 5. WRIGHT, BENDER/PRESS, P.0. BOX
121, ESTERD, FLA. 33828,

MUSCLES FAST!Y! Free Brochure: Master Body-
building, Box 40651-C, Detroit, Michigan 48240

FREE Details Mind-Body Power and Success
Secrets. Freelife, Box 1124, Garden Grawve, CA, 92642

POWERFUL MUSCLES Fast! Bodybullding course
includes weight and nonweight routines, illustra-
tions, diets. $7.50. “Raw-Power”, P.0. Box 4418,
Pittsburgh, Pa. 15205, e

E?ﬂﬂ&'l’;s PROGRAM For Rlpl?ﬂl Mumlhmm
men N namic  Bodybui i
Wichita, EFZD; =

ARM Hru:ilin: Champion — amai:ln
Complete Coursé $5.00. American E
1611, Sloux Fally, 5.0, 57101

SPORTING GOODS
& EQUIPMENT
TRAPPERS: Send 25¢ for our Catalog of Famous

Trapping Supplies. E.J. Dailey's, P.0. Box 38M, Union
Hill, NY 14563

new Secrets,
erprises, P.O.

BOATKITS — PLANS — PATTERMS — FRAMEPACS
=~ World's largest catalogues — 300 mousern “‘one-
off” amateur design in fiberglass — plywood —
steel — aluminum — "“Stepbystep” instructions —
powerboats — inboard — outboard — etz —
cruisers — sporisfishers — houseboats — hydro-

lanes — runabouts — sailboats — daysallers —
rllllﬂ-lilu — motorsailers — multl-hulls —

KAYAKS — canoes — supply catalogue — resin —
'ﬂhur lass — C-Flag — Hum: — Balta — hardware
c. D-Itllr.! uts- $1 — with Beatbuilders Guide
2W — KCRAFT — 16P Aqualane —

onawanda - Hew York 14150,

CANDES — KAYAMS — KITS — Moulded fiber-

glass — canvas — plywood — world's largest line
:uiaﬁ IHIB‘TI‘II.HH - wlth boat bullder’'s mamual $1.

163 Agualane — Tonawanda — MNew

York 14150,

EVINRUDE 1978 Bargains . . . all sizes , ., . $1.00
handling . . . Scotl- cCuliach parts . . . Electra
'1'1“'5!';" B10 ‘Merrick Road, Lynbrook, New York

BOAT PLANS—FRAME KITS—FULL SIZE PATTERNS!
Huge 128-page catalog! Sailboats—FPowerboats—
Inboards — Oulboards — Jets — Cruisers — House-
boats — Runabouls — 5ki boals — Workboals —
Hydroplanes — Tunnels — Pentoons — Sportfishing

boats—8' to 49', Easy, pruﬂn methods ecially
for amateurs include sta ﬁr-ﬁlap plcho-rlnl nstruc-
tions, BOATBUILDING ES — C-Flex — Airex

H—Msiull —_ F;:ﬂamn:t —5 I'Ih-arginsss I_ Rulrlm;t
ardware — RIgg! pirs — Sails —
Traller Plans — nﬁ-loﬂ'ln Send
Canada) for “"Iucﬁ tl Free “Boatbuilding
SuFElb brochure, Glen- Mar]ne 9152 Rosecrans,
MP, Bellftower, CA 90706

ARCHERY Lowest Discount Prices. All top brands.
Orders !hi;{agd same day received. Hmr_rtani
uwarantas orld's Largest Suppller, Free cata
nderson Archery Corporation, Grand Ledge, Michi-
gan 43337

100 MILE BELT PEDOMETER! Jo
Hikers, Housewifes. Adjustable. Send
Bluegrass Gatiery 405-FMI11
Elizabethtown, KY 42701

HUNTERS, Snowmaobilers, Skiars; Have 'I.Inll:gul
Warm Lunch . Details Free, Workshop, Box 2091
Riverview, M1 48152

JOGGERS! Quality Digital Pedometer-Registers Run-
ning or Walking 100 miles. Send $15.95. Wild River
Enterprises, Box 252, Marine, Minnesota 55047

Brs, I.'inlfl-rl-l
13.95 today!
Mulberry,

:d"“rlnﬁr l:g!ﬂnllcﬁllu I'.IIILL'I: “In?dutllﬂil
grade, sp o8 iece ree
case.’ Cincinnati Drill Co,, aﬁ Cinclnnati,

Ohio™ 4521
SMALL FOUMDRY furnaces, Hes. Free litera-
uth Hh Avenue,

ture. Pyramid Products, 3736
Phoenixz, Arizona B5041.

1rm ¢l‘l'l.l.“?n'|#ud: ""’,qg‘“'ﬁ"ﬂ S-Inurul. nlur
BWE in e e sheriog, ax
SASTIA Bakiand. CA S4623

NAME BRAND TOOLS BELOW WHOLESALE. Unbe-
Imrlml n»fllr:.l Many Closeouts, Overruns. Catalog,
Ez ndable), Herrema Tool Brokers, Box 2

andy IIu. Mich, 49418

LOG SPLITTER, 15 Tons, Hydraulic, Rugged. Free
Brochure! Par Inc., 3601 Cindy Lane, Seven
Hills, nhin 441

Plans  %2.00 SASE. Box

“AIR _COMPRESSOR
Ba73, mmusrque. um ﬂn ica 871

MILLING MACHINE PLANS, Vertical or Horizontal
$4.00 each, both only ;? o0, NU-DESIGN COMPANY,
220 So. Center, Santa Ana, CA. 82703

FREE Chuck with Unlrrlut 3 Lathe Catalog $1.00
Wondwarking gﬁm Shop Supplies $1.00. Campbell,
1424 hrclu. ringfield, Ohio 45505

DYHAMITE Publications! Lathes,
Lindsay, Box 12-CX, Bradiey, IL

BELTS FOR POWER SANDERS quali
coated aluminum oxide chosen by major ool
firearm and other manufacturers for ﬂnlllﬂn.;
metals, wood and plastic. These tough long lasting
belts available In boxes of ten 3° x 21 coarse
514.95 medium $14.50 fine $13.85 3 x 247 coarse
$15.95 medium $15.50 fine $14.95. Return unused
Eat;,inr full refund, BELTS, Box 899E, Orange, CT

Foundry, Walding!
G0915

Industrial

GEMERAL ELECTRIC Universal Mobors; 120 volt, 60
cycle AC (House Current); or DC. 1/50 HP; 5000

CK RPM. Ideal for Small Machines: Mechanically
FISHING, TACKLE, LURES Porfect; $8.95 postpaid. I'-lnnl Back Guarantee.
BRASS Eﬂlats Tor sinker molds. Ed Hain, Box 163, Immediate Delivery., Arthur Philips Associates, 303
Cleona, Pa. 17042, West 42nd 5t., New York, New ‘l'nr IMJE
DISCOVER!! Fly Fishing! M hints! Guaranteed IMDEX FIXTURE - 24 Pn:ntl.nn for 1%4-8 Face-
Write; "Puhllutlronr*‘, Bnnlx 1032? ﬂlll:ﬂ:n. gs?;&“ late/Chuck, Drawl $5.00, com $98.00.

HUNTING, GUNS, DECOYS

] gnum fto ma
models. No pumpmgl No COD71 5.'!»0
Spectacular catalog $1.00 {rammnleL BEEMAN'S,
47PM Paul, San Rafael, California S4803

~ ELECTRICAL SUPPLIES

WMOTOR Mounts For Discarded FIect-lc Apnliance
Maotors. Put'em to work. $5.95 PP. Allisom, 11 Cruger,
Bath, N.¥Y. 14810.

FREE Catalog, Kayaks, Cances, Sallboats, Plregues,
Fishing Boats, Duckboats, Plans, Patterns, 40
'3"5?&1‘1.5 Qutdoor Sports, Box ‘|2I3-P. Tuscaloosa, AL

SAILBOAT KITS - Save Hall. Trailerable, factory
mplded fiberglass. 16" $1295; 21" $1795; 26' $3265;
30" $6995. Hull, deck assembled - you install interi-
of. Terms, FREE colgr catalog. Luger, Dept. BC-
3800 West Highway 13, Burnsyille, Minnesnli 5533?

242  POPULAR MECHANICS

BATTERIES, GENERATORS

ayne, 5 I't-ucl:lu 'I'l' 'rluu Hew "l'nrh. ?3-1!-5

LUMBER/MAKER® and  your r:haln saw  makes
lumber, and Cabins from Logs right where they
lie—full details write: Haddon Tm 5, 4719 Route
120, McHenry, GOS0

BUFFING & POLISHING

BUFFING Supplies and  Equipment, v
Catalog with  Instructions Refundable,
Eastwood, 1474 Pennsylvania, Malvern, Pa. 19355

] & F
SUPPLIES

BATTERY Reconditioning Kit,  includes maolds,
materials, instructions, Apex Enginoering, 5454
Bolsa Road, Atascadero, Calif. 83422

BATTERY Rebuilding Wnow _how BOOK ~$10.00
Louis Lester 15t Terrace, 5San Dimas,
California 9 11':-':

EMGINE GENERATORS 2000 watls
Enterprises, Box 693, Oshkash, Wis, 34902

s R

COAL Farges (or lm“;. anvll benches,
hammaers, tongs, all hl;c !.I'I'I| !.J:““ Order mr
Mankel catalog - $1.00 - refund on first order
Manksl Blacksmith Shop, 7836 Cannonsburg nonu
Cannonsburg, Michigan 48317,

~UQUR FOUNDRYETTE" Blast Furnace—Since 1935—
Make your own nmjng:, B8 sizes. Cincular-25¢.
Kansas City Specialties Co. ru:.. Dapt. P11, P.O, Box
193, Middieton, Wisconsin 53562




ENERGY SAVING

SAVE % - Check list of 50 practical ways to reduce
home heating bills, $2.00 — Albo Publications, Box
3'25 Aven, G {Iﬁnnl

BUILD GREAT Flm THIS WINTER! Send for FIRE-
WooD FACTS t ndlz §1. to: Forti, Box 7-PM,
Fairview WI!II!, PA 18408,

l!ﬂlﬂ!k the HEAT and numnmf from your gas
or electric clothes dryer with the ih-b-i'tu'ru Frl
:;E&HME - 1232 Marquette, Wyoming,

$100.00 IN 'I'ﬂul POCKET! Mut yowr utility hills 3.5-
ways, $1.00. THE, Depl. 1011, Bom EL, College
Station, Texas 77840.

BUILD YOUR OWN EMERGY SAVER MHOME Or
UPGRADE YOLR EXISTING HOME. This 152 page
manual tells you how. Gives facts and fgures om

ergy efficient walls, floors, ceilings, doaors,
i s, hot water and A/C systems plus facts om
house prientation, landscaping, energy saving hints
and much more, Owver 4500 sold. $6.95 to:
Energy Savers, P.0. Box 10083, Austin, Texas 78766.

FLUE RADIATOR Recovers Flue Pipe Heat Loss.
Stoneberg Mig, Brockpart, PA 15823

SAVE To 15% On Hesting And Alr-cnrmumnm;
Costs, UL Approved Product. Write: Sherwood, LTD.,
P.0. Box 1021, Woodstock Ave., Rutland, VT 05701

REDUCE FUEL COSTS! Learn to Detect heat losses,
INustrated details, $2.00. leia;ra Emergy Systems,
Box 492, West Union, lowa 5217

SOLAR & ALTERNATE ENERGY

SOLAR EQUIPMENT CATALOE For Do It Yourself-
ers, Complete product descriplions with prices.
nm:r hfundlhie EXTERMAL EMERGY, P.0. Box 843,
Tempe, Arizoma 85281,

MASCOT Wood burning hot water furnace, 75,000
Btu's, firebrick and thermostaticaily controlled.
Jl'llris'il;nd Distributors, RD1 Box 96, Marietta, Pa.

Michigan

UWATER Storage Tanks-Life Time Fiberglass - 100
Gallon to 6000 Gallon Capacity”. Write: Box 3,
Rockton, 111, 61072,

BUILD Your Own Woodburning Furnace. Free
Brochure: Flruhmldur! Brookiyn, Conn, 06234,

REWIND Car Bllnl-rl‘tdr for 110 YAC. Power Plant
;-'!'IT';Z $3.00. Schmauss, 1228 East Cass, Tampa

AMAZIMG Wood Heater—Automatic Forced Alr—
Heals Entire Home—2 Models from £249.00—Write:
Bax 3, Rockton, |ilinois 61072,

CENTRALLY HEAT Your home with small wood
ﬂwa through your forced hot air system. Lomplete-

illustrated manual. %5.95. Guaranteed! Berry
JI“ Press, Box 59, Bellingham, Mass. 02019,

" FISH CARBURETORS,
Books. Catalo
Kentucky 4040

IS SOLAR Best Use for Your Money?
YOUR Situation  Computed,
Questicanaire. Send $5.50.
Shalimar, FL 32579

FREE Heat. Converl {yw: ﬁl'tglltt and obtain free
hot water and radiant heat. Plans $5.00, Firefurn

Mfg.. P.0. Box 314, Norwalk, Connecticut 06856

FREE HEAT! FREE ELECTRICITY! 24 PLANS. Collec-
tion, Stiorage, Sun-Wind Energy. z‘l 55 {:nmplete

Bourke Engine Blueprints,
$1.00. Madison, Box 206-5, Berea,

Depends.!
Apalyred by Detailed
Sundoltar, Bex 881,

ﬂunrin‘tlzd_"Solar Center, Cc m:u:rd

RAAE Infgrmation! Solar, Wing, \'ufer! Lindsay,
Box IEE\_N'___BrIdiI!r IL B0O215

SOLAR FURNACE. Plans $15.00, Complete kil

§750.00 Incleding shipping. Send check or moo. ).
Weber Corp., P.O. Box 6, Colchester, Vermont 05446

HOME CRAFTSMAN

WOODWORKERS, Hobbyists. - 1979 Latalog conta.n-
ing Chair Cane, Swiss Musical Works, Clock Kits.
Lemp Parts, Tools, Finishing Materials, Hardwa e
Plans, efc. Send 50¢. Barap, Dupt PM1178, 535
B:nows, Frankiorl, Micnigan 4:635.

WOOD — Domestic and imported Hardwoods! 4000
Ilems! Clock, musical instrument kits. Toors .
discount prices! Hard-to-find Hardware. 152 Page
catalog, 50¢. Crafisman, Depl. Ax-118, 2724 Mary,
Lhicago, Illinois 60608,

WODDWORKERS! . . . Sawe § 5 on Plans. Nationally
circulated publication features over 70 plans per
year. Early American, Shaker, Contem ary furni-
ture, clocks, foys, jkgs, income ideas. $7.00 brings &
issues per year. Woodworker's Journal, Dept. 51C11,
Sunsel Lane, Washington Depot, l'."t 06794,

101 PATTERMS, Gifts, Hnuelllis Betior Windmills,
plus ‘“"Make M- n!r Jig Sawing', Only $3.00 Prepaid
1st. Class. Mastarcraft, 115M, ‘P.0. Box 531, Park
Ftl-ﬂll' 111, GDOGB.

Y pay $307 Easy to make BAR CLAMPS with
'Nl'.ll'.ll er 100 pound grip. Serd %2 to: Jose fng,
m ;ﬁg! Station B, Montreal, Quebec, Canada.

CLOCKE MOYEMENTS. General Time GT-360 transis-
torized batlery operated. Includes howur, minube,
second hands and mounting hardware, $8.75 post-

id. 2 for $18.00, Perfabco, Depl. M, Box 40GBES,
ucson, Arizona B5717

HOME CRAFTSMAN

WORLD'S LARGEST CATALOGT Three pounds, 832
Pages. Every Tool, Supply, Machine, Imaginable,
i'S,UI;I E!;;UM“IH H:KJIIlgan PM1178, Johnson City,

1

YOUR HOME WORKSHOP Can eamn Trou szmm
each weekend, Enrgll with HOMECRAFT CLUB

and receive r enm!lment certificata, and cata-
log of HOMECRAFT udim Enmllmnrli fes $1.00.
H CRAFT EI.I.II LTD G082. Edmonton,

Alberta, Canada TSP-4K1 "

FLORIDA — VACATION Or Retirement Homesiles
near Ocala National Forest. Hunling—Fishing, War-
ranty Deed, easy ﬁnanclnkolnw building costs. Write:
W.H, Vernor, Inc., Box -P, Deland, FL 32720

“BUILDING WITH MATURAL STONE", _Fru Booklet,
Stonehouse, B100G, Sweet, idanu HE?D

BATHTUBS That are Dull, and Stained can

be rénewed with a Tubcote Iteg ll:l Klt incluces
material, instructions, ;pnli:mu $ ggﬁrllld,
Or information brochure  for Ni i) rcelain

Repair, Box HHI Oak l.'irn-“. ﬂmgun !‘.I'!E!

CATALDE FULL-SIZE FURMNITURE . PLAMS—31.00.
Refunded with first order. Traditional, Early American,

ower 150! Fumiture Designs, 1425 Sherman, Depl.
CP-78. Evanston, lllinois 60201 =3
FURNITURE Plans, Free brochure. Send self-
addressed, stamped, long enve . Williams, Fine
Furmiture Designer, PO, Box , Newporl Mews,
Va. 23606 S
CATALOG ©f 200 WODDEN TOY Patterns, foy
making supplies, books. $1.00. Love Built Toys, Box

5459-K11, Tahos City, California 95730

HOW To Greate Beautifully Veneered Furniture
uui:H Easily! Illustrated Vensering Manual/Cata-
|:§ EE.

1

Exotic Veneers, Inlays, Supplies. Morgan,
m 1123 Bardstown Road, Louisville, Kentuchy

II,'II- Five complete loy car plans $3.00. Huribert
wooderalt, P.0. Box 96-P, Athens, Michigan 49011

POOL TABLE Plans and Kits. Brochure for descrip

tion, pictures, E!E"ICBI:EI‘I‘E pricas, information,
View drawing, § Tiercraft, Box B151, Erie, Pa.
16305 s
GRO-BED , Infancy ta 10 Years, Details
'!.Iurtnrl. Box 1930b, Fairview His.,

2!|¢ Plans H 95
62208

IHFIHI'I-"I' MIRROR Do-It-Yourself Plans. An [llusion
of Lights and Mirrors, Wocds, 11028 Mayheld,
Chicago Ridge, IL. 60415

UMIVERSAL RAIOR BLADE MIT, .
2840 Gresley, Erie, Pa. 16506

CHRISTMAS Stocking Stutfer Plans — 52.00. C.
Austin, Box 435, Gulfport, M5 J9501

Details. . Blade,

WOOBEM GEARED CLOCK You Can Build! . . . Easy
new deésign! . . . Fascinating Timepiece! . . . Free
Information! . . . Gorden, ¥ 326, Santa Paula,

calif. 93060 g
TRUCK-N-BARGE Movel Wood Toy Plans $2.50-Other
Plans lnfnnmilun 25¢, Criss-Cross, Box J24M, Wayne,
N. l 07470
mll To Mahe Beer Can Table Lamg\; Complete
E-;ﬂuictums $£4.00, Kankraft, Box 1361, Racine, Wisc.

3 WOODEM Fire engines. 20" Aerial ladder fruck,

11* Pumper, 7° small ladder tru:u Heavy, sturd
for kids. Al 3 plﬂums am . A. Cissel, 261
Cypress Way, Cincinnati, Oh

CHRISTMAS TREE Stand PIIH $2.00. Stable,

sturdy, with/water base, Reuseable, Easily buill for
sell 'sale, F&J Dﬁlﬂ!- 1536 W Highland Plwy.,
Pnrtllnd OR 9722

" PAINTERS Fal HH‘I‘.I-IF to Carry or Store Brushes,
painting tools, gl LG8, Ross Coes, 305 No, Central,
Glendale, CA. 9120

II.ISTIE HOUSE WUMBERS. Patterns 31,00, Olsen,

7 5. 19th, Bozeman MT. 59715, )

MI;E Toys! Hardwood Wheels, $2.95/%2 Assort:
ment. 24RI Cedar, Fairview Heights, Illinois 62208

END Ciamp Marks . . . Free Information: Magnetic
Clampads, Box 23726, Santa Maria, California 93454

WOODEN PLAME, plans $3.00. Colonial Tools, Box
16225, Denver, Colo., BO216

CONSTRUCTION PLANS,
BLUEPRINTS

To: Save money bullding concrete forms.
Box 9819-PM,

HOW -
Wood Flosr Foundations. Free Proof,
Fresno, Calit 93794,

LOG CABINS & "“A'"" FRAMES
BullD A Beactilul PRE-CUT Log Home or capini

CEDAR or PINE KITS from Brochure $3.50.
Dealership Intormation Packaze 25000 Wilderness
gg%?:l!lnmn. Route 2 (PMC 118C), Plymouth, Wise,

BUILD Log Cabins, Ruslic Furniture, Fireplaces!!!
Complete Manual, 54, A-Frame Flans, 32 . . . House-
builder's Carpentry Handbook, 36 Guaran-
tﬁ.lil.'.'i%i Beels, 956 Springdale, mum Georgia

HOME BUILDING &
REMODELING

SAVE $1000's On
$7.50. Abbott Emterprises, Rt. #2P
46706,

Solar-Underground Housing.
. Auburn, i,

Efficient
r Booklet

UNDERGROLND HOMES 1978 - The Ener
low maintenance Homes of the Futw:e.
contains Advantages ard Disadvantages. Helpful
bullding Tips and 5ix Different home Plans. Send
$5.00 “refundable on blueorints' to: indergrnond
Homes, P.0. Box 1346M, mouth, Ohio 45662

PATIOS. Bulld your own. GComplete details with
illustrations., Easy to wn-erstand. Send £198 to:
g;l;g Publishing, Box 855-PM, Great Bend, Kansas

BEAUTIFUL LOG WOMES, Build Mew or Remodel,
CEDAR or PINE Kits, low Prices, Prompt Deliv-
?. Brochure 2%, [Dealer Package $4.50.
Adventure Log Momes, Box 106, MNorth Prairie,
Wisconsin 53153

PLASTICS

CASTOLITE Pours |ike water, hardens |ike glass
without heat. Crystal clear, colors, Embedding, coat-
ing possibilities unlimited, for industry, laborator-
ies, craft work and llts Reproduce your designs
with a wvariety of materials. Profitable. (llus:
trated Manual i:au'ln $1.00. CASTOLITE, ODept
7M./ PM, Box 391, Woodstock, 1. GO0S9B.

DO IT YOURSELF

TELEPHONES, Equipment, all
Modular, Catalog 50¢. Box 11478,
fornia 92112

ENERGY Saving Plans. Waler Wheels, Windmills,
Electric Cars, Home Power Plants, Frea info., plans
list. Goodman Asszociates, 4 Berryville Pike, Summit
Paint, WV 254-1-51

types  including
San Diego, Cal-

BANJO Wits and parts. Build or repair your own.
Frea information: Stewart Macnm d, Box 900T,
Athens, Ohio 45701,

ELECTROPLATING. Complete amateur's textbook,
All metals Electroplate metallic/nonmetallic items
gﬁlﬂ Details free. Trople, Box 95-P3, Palm Bay, Fla.

CONVERT Cellar closet inlo 50 cu. ft. freezer!
Larger sizes available. Assemble pre-fab refrigerat-
ing equipment for factory-direct savings. Write for
from literature. 1llusirated plans and insialiation
manual available - £5.00. Visa /M.C, Hold-Konnect,
Dept, P, Box 3106, Princeton, M. 08540,

Supplies, Catalog
. Manassas, Virginia

WHOLESALE, Picture Frami
$1.00. Mr. Frame Inc., Box 68
22110.

REPAIR COLOR TV'S. Anyone can, easily. Write:
Publications, Box 5178, Brea, Ca. 92621.

JUMK TIRES PROFITABLE! . . Instructions $1.00,
Cam Lyseng, Box 18032P, Minmeapolis, Minn, 55418

DOLL HOUSE PLANS! One inch to foot scale - full
size plans., Cape Cod. Farm Hcouse, Dutch Colonial,

Tudor, Gothic, more coming! Catalog for Mo, 10
SASE. Toadstool Studios ime. 1738 W. B6th Street -
P11, Chicago, lllinois, 60643

CHIMNEY CLEANING FROM INSIDE Avoid harardous
climbing. Do it urselfl Brushes, fiberglass rods,
accessaries. Catalogue, illustrated instructions
3}.1{:} CHIMNEY CARE, Box 42685, Cavendish, VT

SECRET PAMEL Protect your valuables even rifles,
Build it Iqurq.u-l! complete easy instructions. $2.00.
Secrets, N !,nulsv lie, Tulsa, Ok. 74115

MAKE !-BI!IHDIII 'I'l'.l'l'i Frum Easy fto mall
Professional Plans, Truck, Train, Tractor, R