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Cesigned to PM's specilications

by architect Ira Grandberg, our
factory-built, year-round vacation
home was pholographed by George
Ancona on its site at Tan-Tar-A
Estates, Osage Baach, Mo. Available
complete al a price of $35,000,
including carpeting and major
appliances, the design innovation
is PM’'s answer to the high cost

of housing (ses page 106)
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LETTERS
TOTHE EDITOR

Plane facts
Thank you! Thank you for your
article on the DC-8 (The Glory
Days of a Grand Md Lady, June
T8 page 89). We flew in one of
those sleepers in 1940 from San
Francisco to Chicago, and whenev-
er we have occasion to refer to the
flight people think we are nuts—
who ever heard of berths on a
plane! But you told it as it was
and it was certainly an experience.
We even helped the stewardess
make up the berths, since she was
airsick most of the time. The only
thing you did not mention—we had
to wear our seat belts in bed,
MR, AND MRS. M.R., EHRER
MILL YALLEY, CALIF.

I was interested in reading about
the many examples of the durabili-
ty and longevity of the DC-3.

You state that the oldest DC-3
was perhaps one that retired at
84,875 hours, At Nathaniel Haw-
thorne College in Antrim, N.H.,
there's a DC-3 still flying at over
100,000 hours.

JEFFREY A, HORNER
BURLINGTON, VT,

Apparently the 100,000-hour fig-
ure was somelimes bandied abowut
the Hawthorne campus, Mr, Horn-
ér, but it's a bit optinistie. Ae-
cording to Maj. George W. Gibson,
USAF (Ret.), director of aviation
at the college, the plane had at
least 83,414 hours on il as of June
1975. There are no plans to grownd
it in the near futwre, Maj. Gibson
says he hopes to keep her flying
“apother 10 pears angway." A
recent issue of Flying featured o
Naples Airlines DC-3 with 32616
howra on it as of April 1978, [t
would seem that, barring any wi-
toward ocenrrences, both planes
will surpass the Edison Museum
DC-2 soon. Thanks for telling us
about the Hawthorne plane,

Poles apart

I would like to bring some items to
yvour attention regarding the Scen-
ery Pollution piece in the All
Outdoors column in your June '7T8
issue (page 20),

At the present time, Mountain
Bell is installing virtually 100 per-
cent of all distribution cable in new
subdivisions  completely  under-
ground, Approximately 85 percent
of all construction is underground

or buried. Pole lines and aerial
cable are installed as a last choice
when terrain problems make bur-
ied construction extremely expen-
sive. Only within the last five o
six vears has technology given the
telephone industry a buried cable
which can withstand the moisture
problems of underground installa-
tion over a long period of time.

The Bell System long ago began
this “Out of Sight"” policy without
governmental action or pressure
from environmental groups.

SAM MARTIN
FACILITIES PLANNER,
MOUNTAIN BELL
ALBUQUERQUE, N.M.

Dead, as in doornail
As a garage door and electronic
service man, your reader’s hint in
May, Simple Garage Door Lock
(Hints from Readers, page 32)
was welcome,

With the door nailed down and a

The garage door lock in question.

“stray garage-door opening sig-
nal,” I will be able to charge some
customers for a new clutch in their
operator, others for a new motor-
starting capacitor, Some will burn
up the V-belt and others will ruin
the gears,
With an electronic opener, keep
the nail out of the rail.,
ROGER DE LANGHE
STERLING, ILL.

Reader De Langhe is correct. A
garage door traek lock—Ilike the
one shown—should be wsed only on
manually operated doors, Also, read-
er Avthur Lee of Santa Cruz, Calif.,

snggests the nail be slanted at least
20° (tip down) so it can’t be rat-
tled loose,

Coming up short

You are wrong when you say, on
page 22 of the May issue (Imports
and Maotorsports), that LeCar is
the shortest car on sale in the
United States. A Jeep CI-5 is
148.4 inches long, almost 4 inches
shorter than LeCar.

Of course, this debate doesn't
intereat me. My 1972 Honda Coupe
600 (at 122.8 inches) is doing fine
and 1 don't expect to have to
replace it in the next couple of
vears, Since [ live in Manhattan, it's
too easy to park to part with.

KENNETH MATTHEWS
NEW YORK, N.Y.

Reader Matthews iz vight about
the CJ-5% dimensions, bui other
PM veaders might question whelh-
er a Jeepis a car, As for the 600, it's
no longer available here.

Missing homeowners
As soon as [ received my May "T8
issue and read the informative
article on the new Homeowners '76
insurance { What You Should Know
About Your New Homeowners I'n-
swrance, page 274), 1 called my
agent ( Allstate) and subsequently
geveral others to find out how to
acquire this coverage. Unfortu-
nately, none of the companies I
contacted had heard of this policy.
How can I obtain a list of compa-
nies in the Washington, D.C., area
who'll be offering this coverage?
BARBARA RICHTMYER
GERMANTOWN, MD,

Best bet in to consult an indepen-
dent ingwrance agent, says Alex
Picone, director of public relations
of the Independent Insurance
Agents of Amevica. Allstate and
gome other wellsknown companies
io not offer Homeowners '76 per
se, but  heve similor  policies.
Homemwners '76 has  been  ap-
proved in 25 states and was pend-
ing in 7 others ag of this June. It
hag been dizapproved in New York
and New Jersey. For further in-
formation eontael the Insurance
Services Office, 2 Warld Trode
Center, New York, N.Y. 10048; the
Ameriean Insurance Assn., 85
St., New York, N.Y. 10038, or your
atate insurance department, ™
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TO FULLY APPRECIATE
PIONEERS NEW DIRECT-DRIVE
[URNTABLE,YOU HAVE TO TAKE APART
THE COMPETITION.

When you compare what goes into most $175'high-fidelity turntables to
what goes into Pioneer’s new PL-518, you'll find there’s no comparison.
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ar imetal headshells thar can distort the music.
Plorieer s 1§ made o -f[;:.fdij: liber, & substance
with lar greater mass yet less welght, which is
unaffecied by resonance,

Chy many wrniables, the motor (s suspended Irorm the base fisell, where the slightess
vibiraifon can be plcked up by the siylus, The PL-S18s diveco drfve maior is anchored i

metal plare benearh the Dase, where this 18 far (ess lkely to happ

Mﬂj'ly' ong arms are mounieden pfaho wire and
cheap plastic casings which vibrare. Instead, ours floag
on pivor bearings which are immure to vibration,
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Soeme rely on

{5
al 3 ¥ ball bearings
] - A lat ol turnrables have skinny plasiic legs that merel Bd far stability in
' support the welght of the turnable, The feet of the the tone arm
Pf. ll ane sp”'”hr-ﬂ'r:.‘.”-”. o which |-'-'-|,"~ rivdlivce acous shalt
Same urntabiles are hald tic feedback. IF[}}.{'",{I."”I.'.]III 1y your music loud enough (o bt Planoer
jogeiher by siaples, which can rattle the walls withiour rattling the turnrabl ’
gy

ueas 34
ork themselves loase, Ploneer
pses aluminam screws o seal

the base o the base plae

Some turntables get by with a commaon plastic or
sheer meral base which i suscepiible to vibration
and can cause acoustic leedback, Not the base of the PL-518

It's made of itwo solid blocks of compressed wood, which

when joined eliminare leedback,

What you see here will tell you
a lot about Pioneer’s PL-518.

It'll not only tell you what kind
of care and engineering went into it,
but also the kind of exceptional
performance you can expect to get
out of it. Performance free of audible
distortion, acoustic feedback and rumble.

Because at Pioneer, we believe that to get the most
out of every piece of music, you've got to get the most
out of every part of the turntable. @) IIIOQNIEEIR We bring it back alive.

€978 U5, Ploneer Electronics, High Fidelity Compane nis
B85 Oxtord Drive, Moonachie, Mew lersey 07074
* Manulactumer 's suggested retall price



Master new skKills.
Develop new potential.

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

The equipment you build and keep makes it all varactor diode tuning and digital read-out
happen in home study, and NTS offers some Computer courses now include the NTS/

of the finest available. Your NTS Project- HEATH computer with 4K memory, Interface,
Method courses include much the same and Video Terminal.

equipment you'll meet in the field and use on

the job. And your lesson materials and MECHANICS DIVISION: Learn engine
manuals are geared to help you train more dlagﬂﬂst_lﬁﬂ, m(_ltﬂr overhaul, traﬂsmiﬁsllﬂn& )
Eﬂamlvahr You gal'n new skills — acquirﬂ first automotive maintenance. Courses include 9 in.
hand experience with tools and test solid-state automotive oscilloscope, testers,
instruments. tools, mechanic’'s steel tool box, & more.
ELECTRONICS DIVISION: Courses include AIR CONDITIONING, REFRIGERATION/
exciting new digital test equipment, NTS/ HEATING DIVISION: Learn servicing of
HEATH digital stereo receiver. and other commercial, industrial and residential heating
advanced equipment. Color TV courses and cooling equipment. Courses include
feature the NTS/HEATH GR 2001 com- hermetic analyzer, leak detector, charging

puterized Color TV (25" Diagonal) with testing-purging manifold set, tools and more.




Train at home on advanced equipment
from NTS...the first name in home study.
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HOME APPLIANCES DIVISION: Courses NO OBLIGATION.

cover repair and ma'rntanan:_:e of washers, NO SALESMAN WILL CALL.

dryers, ranges, smaler appiances. Cquipmant APPROVED FOR VETERAN TRAINING.
includes NTS Circuit-Trainer and professional . N S
ez MMIGN [ROMICH CHOLS,, o o Do 010
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eral plans are available. Complete information | Electronics Division

on all courses is clearly described in our cata- l F;‘ Alr Condllicning/Relrigaration/ Hesting Division

logs where lesson units and equipment are

shown in detail. Send card today or write for . §
the FREE catalog in the field of your choice. I ADDRESS

APT.Z AGE

NATIONAL G~ SCHOOLS

STATE zip

TECHNICAL-TRADE TRAINING SINCE 1905 [ Check if interested in G.1. Bill information.
Resident and Home-Study Schools ] Gheck il interested OMLY in classroom training In Los Angeles.
4000 So. Figueroa St., Los Angeles, Calif 90037 L —H B B B B B EFE B |
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On some mgim: a single, serpentine bell {ahm:n fakes the place of four used
previously. Forlunately, it is easy to replace (right, top) with a pry bar. Close-
up look (right, bottom) shows the grooved bell plus smooth and grooved pulleys.
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Here's a head start on what
you do-it-yourselfers need to
know about next year’s cars.

by Paul Weissler

he 1979 Ford lineup presents an

assortment of new service proce-
dures for the weekend mechanic.
Some, like Electronic Engine Con-
trol I1 (EEC II) and the Mustang-
Capri turbo, covered last month, are
highly complex. However, the new
features make things easier, includ-
ing a revolutionary single drive belt
that's super-easy to change,

The new belt, which will go into
Mustangs and Capris with the 202
V8, does the job that as many as
four belts did before. It wraps
around pulleys for the alternator,
air pump, airconditioning and pow-
er steering, then doubles back in
gerpentine fashion to pick up the
water pump/fan and an idler pulley.

12 FOPULAR MECHANICS

The belt is automatically ten-
sioned by the idler pulley, which is
spring-loaded so it never needs ad-
justment. To change the belt, just
insert a pry bar into a tang project-
ing from the idler pulley, pull to
release spring tension and slide the
old belt off, Place the new belt on all
pulleys, pry on the spring and slide
the belt onto the idler. The whole
thing takes about a minute,

The belt differs from a conven-
tional design in that it has five ribs,
each actually a tiny V, in addition
to the V edges. The accessory pul-

Single-nozzle windlhluld washer uses
fluidic principle to spray windshield in
oscillating S-pattern. Bul eye can't detect
oscillation, so spray appears fan-like.

leys into which it fits have mating
grooves, Result: the belt contact
area is wvery substantial, roughly
close to that provided by individual
belts, Only the water pump/fan and
idler pulleys, which come in contact
with the smooth opposite side of the
belt, have no ribs.

Cost to Ford of the single multi-
rib belt iz “within a penny” of the
cost of the four belts it replaces,
according to a Ford engineer, so
you can expect to pay about that for
a new one at the auto parts store.

The belt is so easy to change that
the labor savings—whether you do
it yourself or have the work done,
should make the design & winner,

Ford will phase in the new belt
design on other models in the next
few wyears. The belt alone also will
be tested in 1979 on LTD and
Marquis models with the 351 VB,
for water pump/fan, alternator and
power steering. Other accessories
on these cars still will be operated
by conventional V-belts,

Belts

If vou do yvour own brake work,
vou'll be happy to know that the

(Please turn Io page 14)



Olympus introduced the OM-1 and
startled the world of photography with the
creation of the compact SLR. Today, the OM
Systemn is still the cream of the crop.

Because while others have emulated
our compact design, OM cameras continue to
offer features otherscan't.

The OM-1 Becomes #1.

Enter the OM-1. Suddenly, the SLR
camera is 33% smaller and lighter, yet incredibly
rugged to meet the demands of professional
wear and tear. Miraculously, the viewfinder is 70%

brighter and 30% larger for faster, easier compos-

ing and focusing.

And suddenly, the OM-1 became the #1
selling compact SLR. Its metering system is de-
signed to give complete control to professionals
and photojournalists. No distractions, blinking
lights, or obscured images in the viewfinder.

A Quiet Revolution.

Olympus created a unique shock
absorber and air damper system to eliminate
noise and vibration, for sharper, uncbtrusive
photography. Especially vital for long tele shots
and macro/micro photos.

The Biggest Smallest System.

More than 280 components, all com-
pact design, include 13 interchangeable screens
SO you can meet any photographic challenge.
Ingeniously designed to change in seconds
through the lens mount. And more compact

lenses than any other system,. each a marvel of
optical design and performance

Olympus “Unlocks” Motor Drive.

OM-11s still unsurpassed in its con-
tinuous-view motor drive capability: 5 frames per
second. And a Rapid Winder that fires as fast
as 3 shots a second! With no mirror “lock-up,”
regardless of lens used.

Enter The OM-2. Automatically.

It's the fully automatic OM, with major
differences from all other automatics! The only
SLR with"off-the-film" light measurement for
those photographers demanding the ultimate
innovation in automatic exposure control. Which
means each frame in motor drive or rapid winder
sequences is individually exposure-controlled.
And it makes possible the unique Olympus 310
Flash whose exposure duration is controlled by
the camera's metering system.

And of course, the OM-2 shares every
other innovation and system component with
the OM-1.

We Wrote The Book On Compact SLR's.

Write for our full color brochure:
OLYMPUS, Woodbury, New York 11797, Read it all.
Discuss the advantages of an Olympus with your
photographer friends.

Visit your camera store. Compare. You'll
discover that Olympus is not only the cream of the
crop. It's the créme de la créeme!

OLYMPUSE
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Ifyour present antenna is over

7 years old, it is probably worn
out, damaged, or corroded.

- You're not getting the picture
you should. *Ghosts"”, "snow"’
and weak color are some of
the TV problems you can solve
with a Winegard antenna.

. 9 AWinegard gives you better,
L+ stronger TV pictures on all
plile available channels, even those
. tough to get UHF stations.
% captures more signal. Rug-
ged construction and ex-
elusive silvar anadizing
assures long life and
weather resistance.

i Your TV service man or
', Winegard dealer has the

. ‘antenna best for your area,
A 5 orcan get it for you. Ask
Z7_.\. him about Winegard's top
T ® quality and our TV recep-
() tion products for out-
P doors, indoors, attics
— and RV use.

For better TV... get it now with. ..

The Winegard Company
3000 Kirkwood St. « Burlington, lowa, 52601
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WINEGARD

Steering column swilches are accessibl
by firs! removing two cover halves.

SATURDAY MECHANIC

{Conlinued from page 12)

new LTD and Marquis have dropped
the dise caliper with the machined
slides in favor of a conventional
pin-slider type. Ford made the
change primarily for easier brake
action (the machined slides rusted
and resulted in sluggish brake per-
formance). However, the guide pin
design also is easier to handle when
you're changing brake pads.

The pads themselves have heen
equipped with curved springs that
create a scratching noise when the
linings are worn.

Another brake change you'll no-
tice on these cars, and also on
Mustang-Capri 302 V8 models, is an
aluminum master eylinder for
weight reduction. It can't be honed,
s0 it's replaced if the bore corrodes.

Aluminum also will be used for
rear brake drums on LTD-Marqguis
and turbo versions of Mustang-
Capri. The drums, like those intro-
duced on some GM cars last vear,
have a steel insert, so they can be
machined to correct scoring or out-
of-round. The Ford drums are
tabbed for extra-positive retention
of the insert.

Steering column

Both Mustang-Capri and LTD-
Marquis reflect the increasing use
of multipurpose stalk switches on
the steering column. There are
two—one for wiper and washer, a
second for directional signals, horn
and headlamp dimmer.

To reach the switches, just re-
move the instrument panel bezel
{four accessible screws), then the
plastic covers on the steering col-
umn (four more screws), To take
out a switch, just push off the elec-
trical connector and undo top and
bottom retaining screws. The job
takes less than five minutes.

WIPER/WASH SWITCH

Remove wiper/washer switch from steer-
ing column after unscrewing retainers.

Fuse boxes on both new models
also are easier to get to. Forget
struggling with the little glass
tubes somewhere under the dash.
The boxes are behind a cover plate
on the front of the dashboard, next
to the steering column, and the
fuses themselves are the spade type,
which are easy to pull out.

The Mustang and Capri, which
are derived from the Fairmont-
Zephyr series, share other of the
easy-service features of that line,
including the front end with only
two grease fittings, the separation
of strut and coil spring (so the
strut can be changed without a eoil
spring compressor) and the heater-
core-in-a-drawer on non-aircondi-
tioned models.

Capri buffs will appreciate the
easy under-hood location of the wip-
er motor, In European-built wver-
sions, the motor was deeply buried be-
hind the dashboard.

Heater-air module

The LTD and Marquis get a
brand-new heater/air module, but
unfortunately more attention was
given to heater output than service-
ahility, The heater core is in the
ductwork under the dash, and re-
placing it is no fun. You've got to
disconnect the right side of the
dashboard, then the dashboard side
of the ductwork from the engine
compartment part, pull rearward on
the flexible dash and drop the duct
section to the floor of the passenger
compartment. In the previous de-
sign, the heater core was behind a
cover plate in the engine compart-
ment and was easily replaced.

There are however, three plus
factors in the new module:
B Blower motor replacement is a
gnap. Just undo a few screws at the
passenger's side of the engine com-
partment and lift it out.

(Please lurn o page 16)



When you do your own work,

Give your auto repairs
the GE Silicone Seal.

Seals and waterproofs Repairs vinyl tops
windows and windshields. and vinyl upholstery.
/
Makes instant gaskets- N T i g
Seals and glues right on the spot. = "
t.'lili.'rii_l‘lr trim.

pEE—_— A

/ i

i

.

If -

fll

Seals and
weatherproofs

headlights
and taillights.

And GE Silicone Hi-Temp Instant

General Electric Silicone Sealants help Gasket lets you form custom gaskets — |
you do a better job. in any shape —right on the spot. -
(GE Silicone Sealants are 100% It's a better gasket. And it can withstand (SE *é’i;
silicone rubber compound. Silicone. temperatures up to 600°F I“J I
Unlike any other kind of sealantonthe  Whatever needs fixing, give it the T3 |§E
market today. GE Silicone Seal. When you see what GE & f 2
When you're repairing a tear, a crack, Silicone Sealants can do for your ] ,E
or a peeling piece of trim, use present car, you'll see why they're getting .ﬁg :
GE Silicone Auto Seal. Inside or out. so much use in new cars today. G 2
When you're fixing a leaky window, Silicone Products Dept ., &
GE Silicone Glass Seal fills in every General Electric Company,

crack and cranny. Waterford, New York 12188.

GENERAL @D ELECTRIC




g chain saw
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LUCITE IllIS'I'IG STAIN.
ALLTHE BEAUTY OF AN OIL STAIN
WITH THE EASE OF LATENX.

Here's a high
quality, latex-
based stain that's
easier to use and
lasts longer than
oil-based types.
And it resists
chalking, fading
and rub-off better
than oil-based
stains.

LUCITE Rustic
Stain will beautify
and protect exter-
ior siding, out-

door furniture and :

fencing, as well
as interior beams
and paneling.

Available in eight
handsome colors,
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I.UGITE

and because it's
latex, you can
change from
opaque to semi-
transparent simply
by adding water.

Stirs easily and
dries in one hour,
plus gives you the
added advantage
of easy water
clean-up.

Consult the Yellow
Pages for the
nearest dealer
who carnes
LUCITE Rustic
stain, as well as
other wood fin-
ishes and paints
from Du Pont.

TURN/HORN/DIMMER
SWITCH

Electrical connectors, like one on turn/
horn/dimmer switch, are easy to flick off.
SATURDAY MECHANIC

(Conlinued from page 14)

B The evaporator is very easy to
change, Just take out the engine
compartment duect section—not dif-
ficult. Saturday mechanics normally
wouldn't tackle this, but if vou do,
you'll find it feasible.
B The heater/air controls and the
radio are easily removed for service
from the front of the dash.

The new heater/air setup will be
used on cars without air as well, but

| with no air components in the shell.

| Fluidic washer

About 10 years ago, everyone saw

| & bright future for Auidics, a

acience of fluid transfer that was
the mechanical version of the tran-
gistor, Fluidics had potential for
fuel injection, automatic transmis-

(Please turn to page 18)
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WIPER MOTOR e h

Windshield wiper motor was behind dash;
now it's on the firewall in plain view.



How long do you want your car to last?

Gardiner Mummaw already has over 90,000
miles on his 1966 Oldsmobile Cutlass, and n‘s still

good and ready to trade it in.

Mr. Mummaw, 90,000 is a lot of
miles. Do you do anything special
to your car?

Nothing anybody else couldn't do. I get
the usual check-ups...keep her tuned up...
change the plugs, points and condenser
regularly. And the only motor oil I use is
Quaker State.

What about the way you drive?

Well I guess you could call me a careful
driver. I try not to go past the speed limit.
No fast starts, either.

Ever had any major problems
with your car?

No sir. Plenty of people have problems
at 40 to 50,000 miles. But with proper
maintenance, I think you can go a lot
more miles than that.

Why Quaker State?

Now how could you go 90,000 miles
with a car that wasn't lubricated properly?
I started using Quaker State in the late
thirties or early forties, I forget which.

going strong. If he has his way, it'll keep on going til he’s

Gardiner Mummaw, Columbia, Fa,

And it’s always given me top quality
protection and performance.

How often do you changetheoil ?
The Oldsmobile maintenance manual

said to change it every 6,000 miles. I
change every 3,000,

Quaker State says their motor
oil cuts down on the friction that
makes cars old, so it helps cars
last. Do you think that’s true?

There's my car. That'’s the proof of the
pudding.

Cuaker State canl prownise nileage Mrf
this for eveiy car. Bul alang with
regilar check-ups gad frper niain-
tenauce, QUAKER STATE HELPS
CARS LAST




Locale the blower moior on the passenger side of the engine
compartiment and loosen the mounting screws.

SATURDAY MECHANIC

{Continued from page 16)

gion wvalve bodies, anywhere you
wanted electronic or computer-like
gualities from fluid movement. The
attention, however, went hot and
heavy to electronics, and it seemed
fluidics was completely forgotten.
But no. It finally makes its auto-
motive debut—on the 'T9 Mustang
and Capri—in a windshield washer
with single-nozzle design. A stream
of water under pressure enters the
fluidic nozzle, where the shape of
the passages inside, and the air
ingside them, causes it to become
unstable, The stream deflects
againat a left or right side wall
Whichever way it deflects results in
a feedback passage filling with wa-
ter, causing the stream to deflect
back and forth, but so fast that it
creates what looks like a fan-like

Airconditioning evaporator is located in
the engine compartment duct section.
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spray over the entire windshield,
with no more power draw than the
standard washer reservoir motor
provides.

The fluidic nozzle is a simple
plastic piece and probably will cost
little or no more than two conven-
tional nozzles, Its large opening
should reduce the clogging problem,
usual cause of nozzle failure.

You might be able to retrofit the
fluidic nozzle to another car, but the
job may not be all that simple. The
ideal position for a spray ta cover
the entire windshield, or most of it,
may not be dead center, and on some
cars there may be no really good
position possible. Even if a reason-
ably good position exists, it might
present installation difficulties.

Sealed-adjustment carburetors

Carburetors you can't adjust are
on the way, and Ford is tryving out

Evaporator is easily changed if necessary
after duct section is removed from the car.

"BLOWER MOTO
' ‘!,' - “

Blower motor can then be pulled straight out, a big improve-
ment over the previous nightmarish setup.

the concept on its 1979 models with
the variable-venturi job, installed on
all models with 302 and 351 Vis.

Ford will be fine-tuning the carbs
on the assembly line, then installing
plugs so you can't adjust the control
vacuum to the variable venturi, and
a plastic cap held by hollow rivets,
g0 you can't get to and block open
the cold enrichment system's bi-
metal walve (resulting in enrich-
ment of the warm-engine mixture).
The government has been pushing
for this to prevent tampering (and
higher exhaust emissions).

Halogen headlamps

Every sports car rally driver who
regularly runs night events knows
the bright light that the guartz-
halogen lamp provides. They are
popular pieces of rally equipment as
a result. Now Ford will try quartz-
halogen sealed beams on the 1979
Lincoln Versailles,

There's no price yvet on the replace-
menta for the four eves, but if the
replacement bulbs only for the non-
sealed-beam driving lights are any
indication, they could approach $25
each. Can you imagine spending
3100 to replace burned-out head-
lamps, or ones smashed in a minor
mishap?

Quartz-halogens do last longer
than conventional sealed beams and
draw a lot less power, so a smaller,
lighter alternator can be used.

Quartz-halogen is one of those
things Detroit feels it has to tryv, to
win the weight reduction/fuel econ-
omy/lower emissions battle. With
everything else they're trying in
that battle, the resulting sophistica-
tion may not be completely offset by
easy-change drive belts, switches,
and the like. However, there's little
that Ford (or other makers) can do
about the sophistication, so be glad
there's an effort to simplify where
possible, It is paying off. ™



Bolt-on economy, that's Holley's Economaster carburetors
But they're not some jury-rigged setup that gives you a few more
miles while robbing your ear's perfarmance

Holley engineered the Economaster line to deliver improved fuel
economy, along with new carburetor reliability and performance.

Design innovations include two-stage power valves to minimize fuel
use in mid-vacuum ranges, enlarged metering ports to increase

fuel velocities for improved atomization, and sophisticated booster
venturii that better condition fuel mixtures. Innovations that

get the most out of avery drop of gas.

All wrapped up in an easy-to-install package that fits most cars

Bolt on a Holley Economaster carburetor and put your car on a gas-o
lean diet... and watch your wallet fatten up from the savings! See
your local auto parts dealer or write for a where-to-buy list

Also available at NAPA stores as the Holley Fuel Saver

A gompiate Economas fer applications Naling can
Actual economy gaing may vary depending be found In Holley's 1078 Performance Parta Catalog,
an individual application and driving conditions. parl ng. TI000-8. Send £1.50, allow 45 days lar handling.

Holley Economaster.

The carburetor designed to wrench more miles
out of every gallon.

MM@ Carburetor Division

C-405 PO, Box 748 Warren, Michigan 48050 "Hrlgi:rimd Tradermark
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5 A Surface yourown lumber
2.7 W, withthishomemadej

o may already have some of

the tools needed for our surfac-
ing system, but don't be misled; you
do need husky equipment to saw and
surface vour own lumber. The setup
we used is Homelite's 314-cu.-in.
chain saw with a 20-in. bar and a
Haddon Lumber/Maker, The router
is  Rockwell's heavy-duty 2%-hp
with 14-in. collet. A special 2-in,
carbide-tipped router bit and PM’s
jig complete the system.

Onsrud Cutter Mfg. Co. designed
the bit to suit PM's jig. It apins at
28,000 rpm. The cutter's rake fin-
ishes linear wood grain easily as
well as end grain to l4-in. depth.
(PM-2 bit costs $71.25 postpaid
from Onsrud, Box 650, Libertyville,
I1I. G0048.)

Size your jig to suit your needs.
QOurs can handle slabs about 21 in.
high and log sections about 14 in.
high. The jig fits well on a 46-in.-
long workbench.

Before surfacing stock, you must
air-dry it until it stabilizes—as a
rule of thumb, allow about one year
for each inch of stock thickness.
Coat the log ends with white glue
and date each plank. (Note: To seal
out moisture, many purists will opt
for wax on the board ends,)

How the jig works
When the jig is moved either left
or right it pivots to form a parallel-
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You can supplement your chain

saw and router with this fixture
for about $50.

@ by David Warren

PM photos: Matt Doherty

ogram. This movement, of course,
raises or lowers the top rails to
achieve a rough depth setting. The
fine adjustment for depth iz done
with the router's adjustment collar.
One or two pieces of wood support
the sides so the jig doesn't sag, and
the top rails support the cross
assembly upon which the router
glides. Secure the setup to a bench,

Fabricating parallelogram

Begin by cutting angle-iron pieces
to length. Lay out and bore the
bench mounting holes. Lay out and
bore pivot holes. Cut the two
angle-iron top pieces and lay out
and scribe center lines for a pivot
hole and two tie-rod holes in
each end of the top rails. Punch,
drill and countersink for machine
screws as shown., Deburr both sides
of all drilled holeas. To assure clear-
ance for the cross assembly, lay out
and scribe curved lines at top ends
of riser bars. File tie rod ends flat.
Scribe center line on ends of rods.
Lay out and bore three holes on
each end as shown in detail.

Fasten base angle to bench and
riser bars to base angle as shown.
Attach tie rods and riser bars to top
rails. Tighten securely. Use lock
washers on bolts to minimize loosen-
ing due to vibration. Top rails now
have an up-and-down adjustment

(Pleage furn io page 28)

Large chunks of hardwood, such as paral-
lel-cut log sections, are sliced using the
Haddon Lumber/Maker guide. After air
drying, wood is ready for surfacing.

end sections lo be surfaced in the jig.




This realness sets a CROSMAN
AIRGUN apart from all others. Not a
toy. Not a firearm. It's a truly differ-
ent and exciting way of shooting.

CROSMAN AIRGUNS thrive on authenticity.
Pick up our Model T80, the world's most
popular BB and pellet pump rifle. You'll see
real gun features like adjustable sights.
Biued steal. All-over precision angineer-
ing. The 760 feels real, too. Balanced. Solid.
Shoots BBs as a repeater with its 180-BB
reservoir and 18-BB magazine. Or shoots
177-caliber pellets as a single shot.

The Model 780, like all CROSMAN AIR-
GUNS, delivers power, accuracy and quality
....BB and pellet performance unavailable
anywhere else. See it, feel it, buy it at

your Crosman dealer. Join the

millions whose first impressions

of our airguns last a lifetime.

(D,

Crosman Arms, Falrport, N.Y. 13450
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Evenend grain can be surfaced toproduce
one-of-a-kind lumber finishes every time.

The hearl of the surfacing system, Ons-
rud's carbide-tipped cufter, polishes a
2-in. wide swath. For sighting aid, use a
acement see-through router base of
sheet acrylic. It provides long, parallel
bearing edges to slide on the rails.

MATERIALS LIST—SURFACING JIG

Rmi. Sire snd description
4 1% x 4B" long angle iron
2 1% x 367 long angle irom
2 Y"-dia. x 24" long steel rod
4 i om 3 x 19" steel
2 Y5 x Y x B steel
24 15" et washers
12  lock washers
18 14-20 bolts 1%5” long
4 15-20 bolts 17 long
22 14-20 nuts
1 i x B x B% " sheat acrylic
10 B-32 x 3" fh machine screws
B 632 x ' " th machine screws
1 % "-dis. plastic rod

-

[ =

To drill and tap holes in tie-rod ends,
use a bench vise turned on its side and
clamped to drill press table. Pul rods
through table's center hole and secure
in vise. For more clearance, rotate table
and motor 180° to clear base of press.

SURFACING JIG
{Continued from page 20)

you can tighten at the desired height.

There should be some end play
when the guide rail assembly is in
place. Lay out and secribe center
lines for machine screws. Bore holes
and countersink for screws as
shown. Align stop bars under guide
rails and center-punch four holes in
each. Bore holes and assemble. Cut
stops from plastic rod, drill holes
and install on each rail at the ends.

To modify router for use with
jig, replace its base with one of
sheet acrylic. Locate the base-
mounting holes so router handles
are perpendicular to guide rails and
drill. Use jig or hole saw to cut
center hole large enough to accom-
modate router bit.

Apply Ligquid Gold lube to angle
iron and put the jig to work.

Surfacing capability allows you
to match lumber for ecolor and
graining if you cut boards from the
same log. It also enables you to cut
hard-to-find patterns. For a brochure
on Lumber/Maker uses, write to
Haddon Tools, 4719 Weat Route 120,
McHenry, Il1l. 60050,

Workbench shown is $105.30 post-
paid from Atlas Press, 2019 Pitcher
5t., Kalamazoo, Mich., 49007. P

DETAIL A& Q.
(4 PLACES)

BORE HOLE WITH

NO. 18 DRILL,
COUNTERSINK
3"
BORE HOLES WITH L ¢
PLASTIC 5TOP, 1/2".DIA, NO, 28 DRILL,
% 516" ({OMNE EACH SIDE) USE 832 TAP 1/4-20 x 1-1/4" CAPSCREW

DETAIL BB
{4 PLACES]

BORE HOLE WITH
NG, 28 DRILL,

COUNTERSINK
12 PLACES]

BORE HOLE WITH MO. 35 DRILL, 3/4" DEEP
TAP B-32."1/2" DEEP (2 PLACES)

NO. B:32 x 172"
FH SCREW

b 14"

11'4'-’-] {-
BORE HOLE WITH

NO. 7 DRILL, 17 DEEP
TAP 1/4-20, 3/4" DEEP

TIE ROD,

1/4 x B x B:3/4" ACRYLIC,

: | . BORE MOUNTING HOLES
TO SUIT ROUTER BASE
UFPER RAIL, —
18 x 1 x 48" =
AMNGLE IRON ]
{2 REQD.) . ;
34 x 24 x 48" \ ;
" .3 _'L“...c__ i
PLYWOOD 10 T sl b i
TYPICAL : —
STOP BAR I| —
1/2 x 34 x B-1/4" 3
TEEL (2 RED /16" DIA, HOLE,
G STEEL 12 REQD) G inTERSINK
FOR 3/4" NO. 10
FH SCREW
DETAIL CC A FLAER
(4 PLACES)
LOWER RAIL, e
1Bx1x1" /@’ \ |
ANGLE IRON, /420x1" AN
48" LONG CAPSCREW T 2‘"‘4
12 REQD.)
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3/4"-DIA. STEEL, 2"-DIA. HOLE
23-11/16" LONG \
i ROUTER BASE,

>

e GUIDE RAIL,

1 ANGLERON

ML e ioNg
(2 REOD.}

= RISEA BAR
1/2 x 3/4 = 18"
STEEL (4 REQD.)




Give your
GM ccar
our best.

Give it Champions. The world’s No. 1 seller. The plug that (
wins more big races than any other brand. And the plug that
is made exactly right for your car. Whether it’s Chevy,
Pontiac, Buick, Olds or Cadillac.

For GM cars—for any kind of car—you can't buy a
better plug than Champion.

And here’s another way to give your GM car our

best: Our new Champion Tune-Up Guide* It
includes helpful information on maintaining your
car, plus a maintenance log, a gas mileage

calculator and all our spark plug

recommendations. Just send $1.00 to cover postage
and handling to “Tune-Up,” Box 910, Dept. M,
Toledo, Ohio 43661. Introduce your car to
Champion, treat it to a fresh set at least once a
year. It could be the start of a beautiful
friendship. *Not available in Canada.

CHAMPION

You can’t buy
abetter plug.

CHAMPION

Champlon Spark Plug Company = Toledo, Ohlo 471661







Should awoman
drive atractor?

Absolutely. No woman should be
hauling, digging, grading, or cultivating
without a tractor. When you stop to think
about it, no man should, either. It’s much
better to have a tractor do the work for you.
A versatile, mid-size tractor. A Kubota.

KLUBOTA.THE NELU BREED OF TRACTOR.

A lot of people who've never driven
tractors before are now driving Kubotas.
Why? Because Kubotas have finally filled
the need for mid-size tractors. Kubotas
range from 12 to 47.5 horsepower. Which
means they’re just right for all those mid-
size jobs that larger tractors would be
wasted on and smaller tractors wouldn’t be
able to do.

Kubotas are available with either 2-
or 4-wheel drive. They come with front and
rear power takeoffs. An integral hydraulic
system. And a three-point hitch accommo-
dating a full line of Kubota implements.

BRD NEWS FOR MECHAMICS.

All Kubotas boast water-cooled diesel
engines, which have no electric ignition
system and never require a tune-up. Service
is therefore reduced to a minimum. So if
you’re the type who enjoys fixing machines,
a Kubota won't afford you much pleasure.

NEWS FOR THE THRIFTV.

Our mid-size Kubotas sport mid-size
price tags. And our diesel engines are
economical to boot. Kubota’s spherical
combustion chamber and automatic
fuel injection assure optimum fuel

combustion. So running a Kubota diesel
engine costs much less than running a
comparable gasoline engine.

So, ladies, if driving a tractor sounds
like a good idea to you, there’s only one
thing left to do. See your Kubota dealer and
let him show you our complete line of
mid-size tractors.

re looking for work.

KUBOTR POLL.
O I think a woman should drive a tractor.
O I den't.

O Please send me a free copy of yvour latest
Kubota brochure.,

HAME

ADDRESS

|I?;-_“_ --_—_-_.;in.ﬁ'-i-“_- =

ARES CODE TELEPHONE WUMBER

Mail to: Advertising Department

Kubota Tractor Corporation, 550 W, Artesia Blvd.,
P. O, Box 7020, Compton, CA 90224

ZIKUBOTA

i i s o i " o i i wad iy i Mk e i s i N T T S M < A




One if by land . ..

The ACV-4000 Backhoe is said to be the only commercially-employed hovercraft
in the country. The 4000-pound craft operates where the footing is too soft for
wheeled or tracked vehicles. The unit above is shown harvesting oysters on tidal
mudfiats. Riding on an air cushion, it's propelled by an outboard over water and
soft tires over land. MariDyne, 1169 East Ash Ave., Fullerton, Calif. 82631,

Down the tubes

The odd-shaped bulge at left is somoone descending the Otis Safety Sleave, a
system designed to evacuate a burning bullding rapidly. Marketed in Europe by a
division of Otis Elevator, it consists of three concentric sleeves. The inner sleeve
supports the users’ waight; the second Is a stretchy braking sleeve (just stick out
your limbs to slow down or stop), and the outer one provides fire protection. In
practice drills there have been no mishaps or friction burns, Otis says. Systems
can be multiple entry (left) or single entry (right).
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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 NRI. Developed
with technical assistance from the York Divi-
sion of the Borg-Warner Corporation, your NRI
program includes the latest advances to prepare
you to service home and commercial air con-
ditioners, refrigeration units, and heating sys-
temns. . .even heat pumps and solar heating.

Includes Professional
Yacuum Pump
and Specialist's Tools

In addition to NRI's “bite-size” lessons
for faster, easler learning, you get practical,
hands-on experience. Training kits include
circuit demonstrator; control simulator, joint-
making demonstrator, leak detector, system
analyzer and more. Plus a Lammer! vacuum
pump for system purging.

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

take advanced training at the York Institute
Resident School at no extra charge. 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

Just check the postage-paid
card. No salesman will call,




'I'he ommunication
‘hus pporium% m he

d technician.

NRI-trulne

From Police Radio to CB...
Microwave to
Marine Radio...
AM/FM to TV Broadcasting,
Skilled Maintenance and
Repair Specialists
Earn the Top Dollar.

The incredible electronic age
continues to grow by leaps and
bounds as business, government,
and public services expand com-
munications networks. Private citi-
zens by the millions are getting in
the act with CBs, scanners, and
amateur radio equipment. Every
radio station has mobile and fixed
equipment to maintain, and TV
stations are adding minicams and
microwave relays to their already-
sophisticated systems.

You Can Learn a New
Career at Home
You can get in on the action by
taking NRI's Complete Communications
Electronics course at home in your spare
time. No previous experience is neces-

sary...NRI starts you with the basics and,

using a combination of easy-to-under-
stand “bite-size” lessons and exclusive
“hands-on” training, gives you both the
theory and practical experience you need
to get ahead fast.

Build and Keep
2-Meter Digitally
Synthesized YHF Transceiver

You get actual bench training as
vou build this industrial quality two-way
radio, And vou build key servicing in-
struments like 2 CMOS frequency counter
and TVOM meter that you'll use both for
learning and earning. NRI even includes
special training to get your “ham” radio
license so you can go on the air with
yOur transceiver.

FCC License or Full Refund

Government regulations require

an FCC radiotelephone license to work

on most broadcast equipment. So your
lessons also prepare you for this all-

important document. You pass the FCC

exam or your futtion will be refunded
in full Offer is valid for six months after
completion of your course

Free Catalog...

No Salesman Will Call

Send today for the free 100-page
NRI catalog describing all 48 lessons and
10 special kits you get with your training.
And learn about other careers as a CB
Specialist, TV/Audio Serviceman, and
Digital Computer Electronics. Listen to
the message.

If card has been removed, write to;

NRI Schools
MeGraw-Hill Continuing
Education Center

t—‘ . 3055 Wisconsin Ave

.‘J’n - Washington, [LC. 20016
[ ]
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New nose on
stretched Saab

In Secandinavia, automotive noses
are designed for bumping into
things. The bigger the schnozz, the
better the protection when a pole
or another car stops you alive in
yvour tracks. The longer front end
of the new Saab 900 model allows
safe, controlled deformation in a
frontal collision (and more room in
the engine compartment for easier
gervicing). Another bonus of the
new chassis, with its wheelbase two
inches longer than that of 99 models,
is more toe-twiddling area for the
driver and better leg room for rear-
seat passengers.

The new instrument panel
ishown below) is exceptionally
well laid out, and was designed to
accept air bags for driver (in steer-
ing wheel hub) and passenger {(in
glove box area) when the law re-
quires them, The 900 will be avail-
able later this vear in five models:
three-door EMS, GL and Turbo
versions:; and five-door GLEs and
Turbos. The Turbo versions get the
rear spoiler as shown in the photo
above.

The 900 may become the Hay-
fever Sufferers” Special. On the long
hood near the cowl are two sets
of air louvers: the right nostril is a
fresh air inlet with a replaceable
filter cartridge that traps dust, pol-
len, pollution, even bacteria. Less

joins the model lineup for '79.
it's gight inches longer than 98 models.

aneezing, more concentration on the
road, The price of a new 900
might even gualify with the IRS as
a medical tax deduction . . . or is
that streteching it too far?

Book for know-it-alls

If vou think you know cars, this
book will bust vour bubble, Just
open to the list of makes and mod-
elg in production, alphabetically by
country. You'll see: Austria’s Cus-
toca with its Hurryveane and Strato
ES models. Next
is Czechoslo-
vakia with its
lineup of Sko-
das and Tatras.
Shall I go on?
or have vou been
humbled? Owver
1000 models
from 35 differ-
ent countries
and six conti-
nents are in-
Even the Bradley is dexed. What's
in World cars 1978, the last listing
in the book? It's Australia’s Holden
in the Middle East/Africa/Asiaf
Australasia section. Of the 438
pages, 110 are devoted to indices,
essays and color pics about the
world automotive scene, It's $26.95
from Herald Books, Box 17, Pelham,
N.Y. 10803.

Saab 900 speedometer has electronic pulse fransmitter to operate cruise control.

Subarus in the snow

It takes a lot to snow-in a Subaru—
especially the four-wheel-drive
{4wd) models. The BRAT and 4wd
station wagons have, in fact, be-
come cult cars among drivers who
want to go in snow. Now Subaru
ownera can do more than just get
through the deep stuff; they can
plow their own driveways, maybe
even go into business plowing oth-
ers’. A snow plow designed specifie-
ally for Subarus has just hit the

<

Subaru owners can plow their drives.

market. The Snow-way Plow weighs
2756 pounds, is six feet wide and
comes with all electric and hvdrau-
lic connections. It's $1149 from
Snow-way Plows, 6102 West North
Ave, Milwaukee, Wis, 53213,

Quick as a Rabbit

New for cops: VW Rabbit police cars.

You may argue about policies of
police pursuit, but you can't argue
the effectiveness of VW Rabbit po-
lice cara to officers of the Greens-
boro, N.C., Police Dept. Theyv've

hauled in offenders after 100-mph
chases, and get an overall 20 mpg,
three times the average for their
other cars,
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When it comes to economy, Le Car
can compete with just about any
small car.

not many small cars can compete
with Le Car.
Le Performance Car.

Le Car may not look like a sports
car, Until vou check the features,
They're the most sophisticated that
you'll find on any car at any price.

Frontawheel drive, rack and pinion
steering, four-wheel independent
suspension and Michelin steel-belted
radials are all standard. (Cars like
Rabbit, Fiesta, Honda Civic and

Le Car by Renault

.1-..\.‘,'..1 -t' oy

But when it comes to performance,

M‘" i

Le Sports Car

Chevette don't offer this combination
of features as standard equipment.
And, surprisingly, neither do cars
like MGE, Triumph TR7, Fiat 124
and Porsche 924.)

The result is a car that will handle
and eorner about as fast as anyone
would really care to.

Of course, what we promise in our
ads we prove on the track. Le Car so
dominated its class in racing in 1977,
that Sports Car Magazine wrote:
“Showroom Stock Class C is spelled
R-E-N-A-U-LT”

Le Car gets 41 MPG highway/

26 MPG city according to 1978 EPA
figures! Remember: these mileage
figures are estimates,. The actual
mileage vou get will vary depending
on the type of driving yvou do, your
driving habits, your car's condition
and optional equipment.

A level of comfort unheard of

in small, sporty cars.

Unlike other cars in‘its class,

Le Car recognizes the fact that
people have to ride in it.

Le Car offers a ride that's so
smooth critics have called it

e il 4
:g,;“?a g A e i

“unbelievable” for a car of its size.
And it has wide, comfortable front
bucket seats (fully reclining in the
GTL deluxe).

What's more, in proportion to its
exterior length, Le Car has more
interior space than any other car
on the road.

A track record with owners. too.

In Europe, where people drive with
a passion, nearly 2 million people
drive Le Car, (That’s more than
Fiesta and Rabbit combined.)

And in America, Le Car sales have:s
more than doubled in just one year,

What's more, three separate
surveys showed that Le Car owner
satisfaction i1s at an incredible 957%.

Le Car prices start at only $3630.°
And that includes one more feature
you won't find in every sports car.

A back seat.

For more information call 800-
631-1616 for vour nearest dealer. In
New Jersey call collect 201-461-G000.

* Price excludes tran sportation, dealer preparat on and b
taxes. Stripe, Mag wheels and Rear wiperwasher
optionul ot extra cost. ICalifornia exchuded
Renault UUSA, Inc. T19TR.




HOMEOWNERS' CLINIC
QUESTIONS ANSWERED

More spray suggestions

We've received many letters from
readers suggesting ways to cut a
hole through a sink apron in order
to install a spray attachment
iMake Way for the Spray, Home-
cwners’ Clinic, page 16, Feb, 'T8).

The simplest solution requires
no cutting at all. Simply buy a
single-lever faucet (three-hole)
which has the spray attachment in
its deck. Delta, Peerless and Moen,
to name a few manufacturers, sell
them.

If vou have a stainless-asteel
gink, you can drill a series of holes
in the sieel, then fi'e them until
vou've attained the desired cutout
size.

The most ingenious method of

drilling through a porcelain-on-
steel sink was sent to us hy Albert
Affolter, Mankato, Minn., who

first drilled the desired size hole
through a 2x4. Then he clamped
the 2x4 so the hole was over the
area to be drilled and used it as a
guide while he hand-rotated a pipe
in the hole, To assure a clean cut
he added carborundum powder and
linseed oil to the hole. The porce-
lain was cut smooth, allowing him
to proceed with drilling through
the steel.

Talking floors

To aveid the cost of hardwood
flooring 10 years ago, we carpeted
directly over owr plywood subfloor,
Our floors now sgueak constantly,
Short of removing the carpeting,
how can we ecorrvect this?—L.L.
Jonez, Royal Oak, Mich.

If your squeaking is widespread,
the only solution is to roll back the
carpet and underlying pad. Use 2d
common nails every 6 in, along the
edges of the plywood sheets, and
every 12 in. on center in each
panel’s field.

Isolated squeaks can sometimes
be eliminated by driving and set-
ting 10d finishing nails through
the carpet and underlying pad into
the joist.

The joist location can usually be
found from the ceiling below and
tranaferred to the floor through
careful measurement from a com-
mon reference point, like a wall or
partition.

Another try at pouring concrete
Qur recent tip on pouring a con-

crete floor  Homeowners' Clinie,
page 10, June '78) included a dia-
gram that incorrectly showed rig-
id insulation fat against the
form board, leaving it vulnerable
to moisture from the outside, The
diagram below has the insulation

CONCRETE
SLAB

2 = 8 5CREED

6x6NO.10 A,
WIRE MESH .

2 x24"
RIGID
INSULATION

2x6

Form P
BDiIiIE‘ ,’
W/

GRAVEL
FILL

Typical concrete floor-slab design.

inatalled correctly, i.e.; set bhack
from the form board, so concrete
can be poured around it for protec-
tion.

Crumbling brick ledge
The concrete ledge that my brick
veneer riésts on breaks off at the
corners. [ have patched it several
times, but the pateh always breaks
off within a ypear. What canses
this, and how can | get the pateh
to stay?—JSan Berger, Belvidere,
I,

The weakest points in unrein-
forced conerete are the corners. A
hairline crack, allowing water en-

Do you have a home maintenance or repair
problem? Send it to Homeowners' Clinic,
Popular Mechanics, 224 West 57th St., New
York, N.¥Y. 10019. Letters cannot be an-
swered 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.

try, might have started when the
form was removed. Judging from
the photograph you sent us, your
ledge appears to be in no danger of
failing. If the look bothers you,
vour previous patches failed due to
their shape. They had nothing to
grab on to.

Using a masonry carbide-tipped
bit, I would bore several 3/16-in.-
dia, holes in the existing concrete.
Tap in some short masonry nails,
leaving 4 in. exposed. Dampen the
concrete slightly and apply mortar
mix with a trowel, making certain
the mortar is pressed firmly around
the heads of the masonry nails, to
assure keving to the existing con-
crete.

House too vapor-tight?

When we bwilt owr electrically-
heated howse, we made erfai - e
had a vapor Dbareier installed wi-
der the drey wall in all walls and
cellings. In the winter, with tle
thermosgtat set an the mad sirties
the houmidity level hovers arowid
60-55 percent. The dehuwmidifier
doesn't zeem to work well wunder
these conditions, Even ouwr Ther-
mopane windows sieeat, and we're
now seeing signs of mildew, What
ghould we do?—Richard Castor,
Bedford, N.Y.

I assume your house has electri-
cally-heated warm air, and as such,
iz too tight for the same air to be
constantly  recirculated,  Fresh,
cooler air must be introduced into
your plenum, and provision made
for eliminating the excess. Duct
systems with automatic dampers
can be installed. Such a system
will alleviate your high winter

humidity quickly,

Since I've outlined only the ba-
sics, a licensed mechanical engineer
or heating contractor should be con-
sulted for system design and lay-
out.
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ALL OUTDOORS

Better than the birds

Anyone who's been outdoors re-
cently during cool weather knows
it'a the fat look now that's in
Puffy parkas and pants stuffed
with waterfowl fuzz make you look
like an overweight Arctic explor-
er—but they do keep you warm.
Down—the light, tiny and so ex-
pensive fluffy filaments that geese
and ducks wear under their feath-
ers—has proved to be the best fill-
ing for cold weather gear. So far.

But this fall, down's top rating
may start to go out of date. The
3M Company is introducing a new
keep-vou-warm material that is
said to be even better than down.
It's called Thinsulate thermal in-
sulation and 3M rates it almost
twice as effective as down and other
synthetics now on the market.

That's saying a lot. Until now
down has been accepted as the best
material, for its weight, to retain
body warmth, followed closely by
marn-made polvester fibers such as
Hollofil and Polarguard. Slightly
more down could be compressed
into a stuff sack, and its light
weight also made it popular with
backpackers as the insulation in
parkas, jackets, vests, and sleeping
bags.

But get down well soaked
through and vou're in trouble. It
compresses, loses its loft and ahbili-
ty to hold heat, and may take davs
in the field to dry out thoroughly.
It is difficult to wash or dry-clean
without removing its natural oils,
and down has to be guilted into
place so that it wont move around
inside the layers of the garment or
gleeping bag and end up all in one
corner. Synthetics, on the wother
hand, wash easily and do not
absorb much water so they dry out
quickly and retain their insulating
properties.

Down has also had definition
problems. “Prime white northern
goose down™ doean't really mean
much, since “prime” is just a
matter of opinion, black down is
just as warm as “white,” all down
comes at present from northern
waterfowl, and “goose down' has
often been found to include
chopped up feathers from ducks,
geese and chickens, There has been
so much adulteration of down, in
fact, with fibers, feathers and
residue, that the Federal Trade
Commission has been asked to help
stop the mislabeling of imports.

Much down comes from Poland
and China.

Good down is good, however, so
how do you measure the claims of
something reported to be better?
We watched 3M's St. Paul, Minn.,
development laboratories, using
elaborate temperature measuring
devices, take equal thicknesses of
their Thinsulate, down, polvester
and other materials and record
thermal resistance to determine
relative warmth. With the condue-
tivity of air assigned a theoretical
insulating wvalue of 2, Thinsulate
measured 1.8, down 1.0, polyester
batt .9 and other materials less.

In “real life,” test gloves and
jackets have been made up and
given extensive in-use and thermo-

Sensors under jackel rate 3M Thinsulate.

graphic infrared workouts for di-
rect comparison with existing
cold-weather gear. When  we
grabbed a chunk of dry ice with a
Thinsulate mitten and then one of
ancother synthetic we found the
difference dramatic. Ski jackets
are predicted to be one of the first
garments to use the development;
they can be kept thin and stylish
with the new material and still
deliver preat warmth. A few
should be available this winter,
How does the new fiber work?
3M claimas the microfibers are
infinitely finer than those of down
or the other synthetics and thus
can hold a doubly efficient laver of
“dead air.”” They weren't about to
reveal how they create this materi-
al, but for future cold weather we
should be happy with the results.

New gear and guides

Good sources of outdoor equipment
are the 3000 distributors of Boy
Scout gear. All can sell to the
general public, and revenue from
the sales helps support Scout pro-
grams. A lightweight red nylon
Day Hiker backpack recently add-
ed to the line, sells for under $10.

Call the nearest Boy Scouts of
America office for a supplier's name,

One of the best and most cheer-
ful fishermen around is Stan Fa-
gerstrom and his writing shows it.
His books, Cateh More Boss,
$8.60: Cateh More Steelhead,
$7.60; and Cafch Meore Crappie,
£6.30 (all postpaid), tell how to
catch that special fish, where to
find it, what tackle to use, and
even what to wear. The excellent
volumes are available in  book
stores, or you can do as I did and
get personally autographed copies
directly from Stan at Box 27, Sil-
ver Lake, Wash, 98645,

For RV campers, the members
of the Starcraft Camper Club have
gotten together a cookbook of
recipes particularly suitable for
on-the-go and campfire meals. It's
£5 from Starcraft, 2704 College
Ave., Goshen, Ind. 46526,

And a neat little booklet, A
fruide to Knives for Today's Fron-
tiersman, tells how to se'ect
knives, sharpen them and use them
for camping, dressing game. clean-
ing fish and survival, It's $1 with
a powder-horn lapel pin from Im-
perial knife dealers or Imperial,
Department P, Box 866, Provi-
dence, R.I. 02901.

NH&F Day

In his statement naming Satur-
day, Sept, 23, as National Hunting
and Fishing Day, President Carter
points out that leaders in the
effort to conserve our wilderness,
wildlife and natural resources for
the last 80 wyears have been the
hunting and fishing sportsmen of
the country. They currently pro-
vide most of the funding for the
state agencies charged with the
conservation and protection of
fish and wildlife. The dav is an

appropriate time to call the atten-
tion of everyone to the many activ-
ities available to the outdeorsman,
and to the ro'e playved by sportamen
in making them available.
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Seagram's 7 Crown

Announces the Seven Crowns
of Sporﬁ Award.

D

The pros have to work harder,
scramble more and make fewer
mistakes to win them than any
other trophies in sports.

This annual award isn't basedona

popularity contest. It's a precise evalua- |

tion of all that an athletes got to give,
in each of the 7 major professional
spectator sports—football, baseball,
basketball. hockey, golf, tennis and
horse racing.

Everything counts, so we count
everything.

Seagrams 7 commissioned the most
sophisticated computer program ever
developed for weighting and measur-
ing every aspect of competition. So we
get a numerical evaluation of how close
to professional perfection an athletes
performance really is

At stake: trophies, $110,000 in
awards...and a lot more.
Its called professional pride
In fact. to the men and women who
win in their particular sport, the satis-
faction in outperforming everyone
else may be the most important thing
Because competition is the name of
the game in any sport

Send tor the Seagram's 7 Crown
Sports Calendar.
Qur colorful 16-month, September
1978 to December 1979 calendar gives
you a lot more than the day of the
month. It includes all the year's major
sports events. . . trivia questions. . .and
great milestones in sports history
. Plus dramatic illustrations depict-

ing the origins of the sports featured in
our 7 Crowns of Sports Awards

It makes a thoughtful gift, too. Order
today. Only $2.95 each.

FILLERS GO MY.C. AMERICAN WHISKEY =R BLEND. BO PROCF

LRGN

Seagram's 7 Crown Sports Calendar, P.O. Box 5062, Smithtown, N.Y. 11787. Allow 4 to 6 weeks
for delivery. Offer expires Oct. 31, 1978.Void where prohibited by law.
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Remember!

Whether you work on your
car yourself, or have your
service station do it, re-
member to check the radiator
cap. It's the easiest component
to forget, vet the easiest to
replace. And regular
replacement is vital. A
faulty cap will not
keep the pressure in
the cooling system

POPULAR MECHANICS

within safe limits. So be safe.
Install a Stant Lev-R-Vent®
Pressure Cap ... the safest,
most dependable radiator cap
available anywhere. And for
expert tips on cooling system
care, write for “The Stant
Cooling System Fact Book™.

It's free.

STANT MANUFACTURING CO., Ine
Connersville, Indiana 47331

A Purclator Products Company

PHOTO
HINTS

Alignment aid

For perfect slide or movie projec-
tion, the plane of the sereen must
be parallel to the plane of the
film. Faulty alignment results in
“kevstoning” and uneven focus.
The problem is common because
most home screens can't be tilted,
while projectors are easily ad-
justed. The solution is simple: an
extension arm of 14 by ' by 9-
in. iron or aluminum bar stock,
bolted to the existing hook, with
notches filed in the free end to
tuke the screen's handle. After
you experiment with the screen
angle, vou may be seeing wvour
pictures at their best for the
firat time.—Rabert Hertzhery

Light-sealing tube

You can cure an enlarger-head
light leak by sewing a 1lh-in.-
dia. tube of dark, soft fabrie, fill-
ing it loosely with rice or aguar-
ium gravel, wrapping it around
the head and fastening it with a
clip.—Ruth Aun Haley

Loading corral

When you're working with parts
of a developing tank in total
darkness, it's easy to push one of
them off the table. Keep them
together in a three-sided corral
of plyweod, hardboard or heavy
cardboard.—Robert Hertzberg




Eagle Flight, Left Heading Two-Three-Zero,

TEAMWORK. Electricians. Mechanics. Pilots,
Radio repaimmen. Security police. Fuel and hydraulic
specialists. All working together. Each dedicated to
thewr profession, the Air Force, and Amernca

GREAT OPPORTUNITIES. Il you ealist, youre
Iraned in one of over 140 jobs, You edem good pay. You
can even work toward an Associate Deqgree through the
Commumity College of (he Air Force,

[1 you e alieady college bound, A Farce ROTC
offers a wide range of scholarships. And the Air Force
Academy oflers one of the linest educations anywhere

Adr Force Offcer Training School 15 an oplion o
you're already ool — or almost out—of college. Its a
chance to put what you've learned 1o work

And if you'd ke a0 extra paycheck every month
chieck milo peart-tme service o the Ar Force Resenve

GET ALL THE FACTS, Contact your Air Force Re-
crinter Bl out and madl the attached card Or call toll
free BO0-523- 5000 (FA, B00-362-565G0)

it's a great way of life!

ARRFORCE<,/
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That Cigarette Smoking Is Dangerous to Your Health.
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APPLIANCE CLINIC
QUESTIONS ANSWERED

Water torture

My experience with a Sears Ken-
more Model 700 qutomatic clothes
washer may benefit others. My
problem iwas incomplete draining
in the spin-and-rinse cyele. A half
tub of water remained. The usual
trouble-shooting  procedures—as-
suring a clear drain, for eram-
ple—failed to work. Then the light
dawned.

This unit has a self-cleaning
filter, but after seven years of use,
it was inefective. Lint had accu-
mulated, blocking the filter. Drain-
ing slowed to a mere trickle. The
timer would advance to spin before
the washer drained completely, T
bought a new filter from Sears for
$5.95, and now I'm back in busi-
ness.—Robert G. Gill, Richmond,
Va.

You're right, Mr. Gill. This in-
formation should help those who
own washing machines with self-
cleaning filters, Thanks,

Disposing of a problem

We have a General Electric Dia-
posall that leaks at its base. [
removed the base plate, but [
couldn’t find a way to get at seals
or bearings that might need re-
placing. Must I junk the unit to
get rid of the leak?P—Don Cole,
Lompoe, Calif.

No. But you have to be more
specific about where it's leaking.
Is it at the hopper-shredder hous-
ing joint? At the hopper boot
where the unit connects to the sink
drain? In the shredder housing?

The shredder housing, which
containa the motor, is apparently
what you call the “base.” There's
no reason to replace the seal or
bearings in the shredder housing
unless water is getting into the
motor, which obviously is mot the
case. From your description, the
leak appears to be external,

Okay. Suppose the leak is occur-
ring at the hopper-shredder hous-
ing joint. The hopper sits atop the
gshredder housing and receives the
refuse, A leak at this joint could
be caused by a damaged or misa-
ligned gasket or a loose clamp
band, which holds the two parts
together, Firat, try tightening the
band screw. If that doesn't stop
the leak, remove the Disposall
from the sink and separate the
hopper and shredder housings. Re-

place the gasket, Then make sure
the two housings are securely
clamped back together.

If the unit is leaking at the
hopper boot, check for a loose
lower support ring at the hopper-
gink flange and for a damaged
hopper gasket. Make sure the unit
hangs wvertically and isn't pulled
off center to meet the plumbing.

Finally, examine the outside of
the shredder for a hole that may
have been punched through the
housing by a metal object inadver-
tently thrown in with garbage.
Also look for a hairline crack in
the housing,

Looking for clues

Our new Frigidaire refrigerator-
freezer worked okay for about six
months, but now it runs too cold
on the “warmest” setting. The
freezer stays at 20° below zero,
and fthe food compartment holds
steady at 20° above zero. Two new
thermostats have failed to solve
the problem. The serviceman says
the unit iz cycling properly. What
will it take to control tempera-
ture?—Harry W. Huffman, Mitch-
ell, 8.D.

We sympathize with the service-
man. This is a tough one to track
down, If & low temperature was
prevalent in either the freezer or
the food compartment, the solution
would be more apparent. Another
factor muddying the water is the
onset of the problem six months
after the refrigerator was in use.

The thermostat, which controls
temperature in both compart-
ments, appears to be the likely
culprit. But suppose the acenario
went like this:

Six months after you bought the
refrigerator, the original thermo-
gtat went bad. It was replaced—
twice. Assuming the replacements
weren't defective, what else could
cause the thermostat to fail within
a normal temperature range? The
only thing we can think of is the
sensing tube. This tube (or bulb)
ia attached to the thermostat and
“tells” when the temperature has
reached the desired level, The
thermostat then turns off and the
refrigeration cycle ceases.

It's possible that the serviceman
inadvertently mispositioned the
sensing tube when he replaced the
original thermostat. The sensing

tube should be located at the cold
air inlet,

If it's not in its proper place, the
temperature will drop below nor-
mal before the tube senses the cold
and “tells” the thermosatat to turn
off refrigeration,

Getting exposure

The socap dispenser lid of our
Frigidaive Custom Imperial dish-
washer won't stay closed. It dumps
detergent as soon as the door is
swung shut. I ean't figure out how
to remove the dispenser to see
what's wrong. What nowf—John
E. Romine, Indianapolis.

The szoap dispenser is held by
fasteners on the ingide of the door
panel. You'll have to remove the
guter panel, which is held by
serews, to expose the dispenser
assembly. The dispenser's spring
latch is probably broken and
should be replaced.

SERVICE TIP

Have you ever taken apart the melal
duct of a clothes dryer to clean out
lint, and then tried to figure out how
the pipes fit back together again? Here's

Number duct parts before disassembly.

a method thal's so simple you'll kick
yourself for mot using it until now:
Slarting at the top (or bottom) duct,
just number each section in succession.
Write the numbers on pleces of duct tape
and stick the lape to tha plpes. M

If you have a question about any appliance,
send it to Appliance Clinic, Popular Me-
chanics, 224 Weast 57th 5t., New York, N.Y.
10019. Sorry, but letters cannot be an-
swared Individually. Problems of wide infer-
a3t will ba discussed in this column.
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1979 Coachmen,
The Name To Remember
In Recreational Vehicles

There's a lot of excitement in the
Coachmen lineup of new 79 recre-
ational vehicles. RVs that you helped
design. Your RV needs were detailed
in an extensive consumer “livability”
study; owners told us what they
liked and disliked about RVs, as well
as their eating, sleeping and traveling
needs. The result? Recreational
vehicles that give you a great sense of
“fitness”, of comfort with good taste
and the reliability of quality
construction.

Coachmen offers dozens of family-
pleasing floorplans. From the Deluxe
line of Travel Trailers, QuinStar 5th
Wheels, Leprechaun Mini-Motor
Homes and Class A Motor Homes, to
the economical Cadet Travel Trailers,
5th Wheels, Mini-Motor Homes and
Truck Campers. The entire '79 line
has been redesigned, including the
versatile Travel Vans and Van
Campers and the easy-towing
Camping Trailers.

Stylish and aerodynamic exteriors.
Colorful and easy-to-care-for in-
teriors. Models that let you see the
wide-open spaces outside while
enjoying the wide-open spaces in-
side. Comfortable and efficient
kitchens, remarkably roomy baths,
lights where you want ‘em. Plenty of
outside and inside storage. Top brand
name appliances and components.
And all Coachmen recreational vehi-
cles are backed with famous “Buck
Stopper” service from dealers all over
North America.

Write today or visit your local
Coachmen dealer—he’s in the Yellow
Pages. And take a look at the recre-
ational vehicles designed the way you
want them. Coachmen for 1979—The
Name To Remember in recreational
vehicles,

Deluxe Travel Trailer

Cadet Trave

- .

[ —

Ad

%;?@’3 Coachmen

\' Recreational Vehicle Company
P.O. Box 810 ® Dept. PM-9

Middlebury, Indiana 46540

Deluxe Travel Trailer & Travel Van
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WORKBENCH
PV EXAMINES PRODUCTS AND SERVICES

Help for home buyers

To assure getting a good deal, the
Department of Housing and Ur-
ban Development (HUD) cautions
home buyers to ask the right gues-
tions when house shopping. HUD
also advises hiring a reputable
houge inspection firm to check out
your dream home when vou find it.
The firm's authoritive report will
be worth the §50 to §$100 fee
charged. These and other good
home-buying ideas are in the book-
let, Wise Home Buying. Send a
posteard to Consumer Information
Center, Dept. 636E, Pueblo, Colo.,
81009, The booklet is free.—H.W.

Better paint pouring

Platypus Paint Guard fits tightly
over the lid groove of a gallon paint
can to make paint pouring a much
neater job, The guard, wide enough
to rest a paintbrush on, keeps the

lid groove free
of paint s0 yvou
can replace the
eover without
spattering. The
Platypus is priced at $2 in most
hardware and paint stores and
building supply centers.—P.A.

Drill-powered pump

Efficient pump can be toted in drill box

Claimed to pump four times more
than an impeller pump at same
rpm, Mighty Max (bottom, left)
boasts an all-purpose rotary roller
vane pump for use with any elec-
tric drill. Maker says pump can
maove any liguid without damaging
unit, It's $15 at hardware and
housewares stores, Matex Gear &
Pump Co., Box 13634, Atlanta, Ga.
30324.—H.W.

Economy measuring tape
Designed for the once-in-a-while

tape user (rather than a pro), this
$2.29 tape has quality-built fea-
tureas like those of higher-priced
vergsions. A 6-ft. or 2Z-meter tape

can be read in feet and inches on
its top edge, millimeters on the

bottom, Lufkin, The Cooper
Group, Box 728, Apex, N.C.
27502, —H.W.

Hobbyist workshop-in-a-box

Deluxe hobbyist's kit No. 89 from
X-Acto, 45-35 Van Dam St., Long
Island City, N.¥. 11101, has an
extra-sturdy wood case. The 8-lb,
314 x 10 x 14-in. box contains four
routers, four gouges, nine refill

blades,
saw, block plane, tweezer and still

razor-saw blade, coping
other tools every woodworking
craftaperson needs. At art and
craft supply stores and depart-
ment stores, $50.—H.W.

Accurate chain-saw sharpening

Pro Sharpener for chain saws uses
a miniature grinding wheel to pro-
duce a ground—rather than filed
edge on & saw chain. I tried a ground
chain vs. a filed one recently and
found it cut with greater efficiency.

Unit at left has

three grinding
wheels, electric
drill adapter,

hand file adapter for when there’s
no power, guide and height gauge.
Easy to use, $14.90 postpaid, Pro
Sharp, Corp., Box 11878, Newing-
ton, Conn. 06111.—H.W.

Calculating sun’s position

In order for architects and engi-
neers to lay out buildings accu-
rately for solar energy collection,
an understanding of the daily and
geasonal changes of the sun is a
must. In Sun Angle for Design,

the author spells out this informa-
tion in easy-to-understand graph
form (see typical page, above) so
reader can chart sun’s position any
time. The book is priced at 5 post-
paid from Robert Bennett, Archi-
tect and Engineer, 6 Snowden Rd.,
Bala Cynwyd, Pa. 19004.—H.W.
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Telly Savalas is now appearing in “Mati.’

 Feel the Velvet,
baby

....____,.. there. Straights. Blends. Canadians.
But none can give vou the excep-
tional feel of Black Velvet® Canadian
Whisky. A premium import at a very
reasonable price.
Try Black Velvet. And taste the
Velvet difference.

BLACK VELVET* BLENDED CANADIAN WHISKY, 80 PROOF. IMPORTED BY @ 1978 HEUBLEIN, INC.. HARTFORD, CONN




Hang-it-all.
Molly' brand fasten

MOLLY brand Fasteners give you a tight grip on any

hanging situation. Hang lamps, planters, or drapery rods; photo-
graphs, paintings, or mirrors; hooks, fixtures. .. or anything,
And hang them on any surface — plaster, wallboard,
plywood, concrete, hollow walls, or doors.
MOLLY brand, the best ;
way to hang it all

MOLLY. Fasteners
from Bostik

FRou. Canmaiis Prilor: AnEMHART Unit

7"\ ASSEMBLE YOUROWN
j  BASSBOATKIT

-

HINTS
FROM READERS

Tools that moonlight

These ecommon household tools
can help out in your shop, Use
erasers for polishing metal or
removing layout marks from
wood, A soda-can opener can
serve as & minipry bar or tack
puller, Use toothpicks to apply
tiny amounts of glue, paint or
soldering flux, Cosmetic tweezers
can be used to pick up smaller
parta when shop tweezers are too
clumsy. A dip tube—glass tubing
with smaller opening at one end—
is pgood for dipping small
amounts of liguid from contain-
ers. Use nail clippers to round
corners of thin materiala like
cardboard. ("“Toenail” size is best
for heavier work.) Serape or
apread putty or crack filler with
an old table knife. Whisk dirt and
chips from narrow openings, like
in machine tools, with a percola-
tor brush.—Walter E. Burton

Fine file
TWO-FACED 360-T0 600-GRIT
ADHESIVE TAPE PRODUCTION

SANDPAPER
TRIMMED TO
F @

LATHE BIT
BLANK

For very delicate work, make a
handy precision file with teeth
finer than those of any needle
file. Cover one side of a hlank
lathe bit with two-faced adhesive
tape and apply a layer of 360- or
600-grit production sandpaper.
Tape paper flush with lathe-bit
edges.—Mark W, Fleming

'‘Lead’ lubrication

The tip of a soft lead pencil
rubbed against the teeth of a
stuck zipper helps it to slide free-
ly—Harry Radzinsky
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When NRI educators design a course,
they make sure it's completely practical.
That's why, along with easy-lo-comprehend
im,ﬁumgﬁjﬂﬁmm
tools and the components to build a 3/
HE 4-cycle Clinton engine from the ground
up. That's the kind of training that sticks
with you!

The Tools to Work
with, a Working Engine
NRI trains you at home, in your spare
time. But you get real, hands-on experience
that gives you practical bench time to start

you out right. Only NRI includes professional-

quality tools like an inductive tachometer,
volt mmmmmmﬁmg
and ring compressors, a complete

high quality wrenches and mare. Use them
to build a working engine as you learn, use
them on the job when you start your own
full- or part-time business. And install the
engine at a profit on one of your first jobs.

Choose From Two Courses
- NRI's Sﬂ-lmw}basic course covers the

ry and practice of small engine operation
and repair, including hﬂ:ﬁmﬂnﬁmig:!imfl,
cooling, and starting systems, and overhaul.
You specialize in the servicing and repair of
power mowers and other kawn and garden

equipment. And you learn in depth, with up

to 10 times the information provided in other
COLINSES,

With the 45-lesson Master Course, you
get additional advanced training. Lessons
cover chain saws, minibikes, outboards, golf
carts, snowmobiles, welders, generator, and
industrial equipment. You even get
six lessons on motorcycle
maintenance and repairs.

You learn how 1o o
service power take-offs, f: T
charging systems, .
electrical systems, etc. “— -
You get practical working
knowledge of clutches, torque convertors,
transmissions, and other drive train parts
to give you the professional’s edge.

More Training, More
Equipment for the Money

Only NRI gives you so much for your
money, Up-to-the-minute training in easy, bite-
size lessons. . . a full array of professional
working tools. . .and a quality engine that

You get more training
ulpmeni for

with NRF S smalle
repair course.

Ur money
engine

you build as you learn. NRI is the oldest

and largest school of its kind in the country,
with more than a million students in over 60
years of training people for new futures.

Send for the big free catalog and see
what NRI can do for you, No salesman will
call. If has been removed, write
to the address below.

Other income opportunities from NRI.

racer says, “1f you really want to
learn how to repair cars, NRI is best.”
Includes professional tools like igni-
tion analyzer scope, diagnostic engine
analyzer, timing light, case-hardened
wrenches, and much more. Basic and
advanced courses. Check posteard for

catalog,

Air Conditioning/
Refrigeration/Heating
including Solar ‘Ibchnu]ogy

Gets you into a wide-open
growing area with practical u-a.mmg
that ut]udts lessons on solar heating,

pumps, etc. Euumﬁmmplaewimpmfmsma!
tools, and you even get a top-quality Lammert

O ——
Auto vacuum pump for troubleshooting experi-
approved by Richard Petty | ments and use on the job. Two courses, with
America's winningest stock car Master Course including optional training at

York Institute Resident School at no extra
charge. Check card for catalog.

Electrical Appliance
Servicing

Good appliance repairmen are hard to come
| by NRI trains you for vour own full- or part-
time business in ﬂn;mnf everything from tpast-
ers to refrigerators and freezers. Step-by-step
training includes professional appliance tester
for East troubleshooting. Check card for catalog.

NRI Schools
MeGraw Hill Center for
Continuing Education
3939 hvanu
Washingion, D.C. 20016
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This could be your ticket to the Super Bowl!

YOU'LL GET |

A KICK OUT OF PLAYINGIT. .. I 5l |
A Pro Football Pool Sweepstakes whereyou | JESE § |8
pick weekly winners, not scores. You've got | ;f!:'-'.:‘.'.;'ll. S |
to call that fun. But consider, every week )
sameone wins a trip-for-two to the Super
Bowl. You've got to call that fantastic! Neow
consider the Grand Prize, .. "4 Super
Bowl Party for Ten” No way you won't
call the Valvoline Weelly Football Pool
Sweepstakes . . a super deal!

HOW TO ENTER. ..
Just stop at any participating outlet where
Valvoline® Mator Oil is sold and look for the
Valvoline Weekly Football Pool Sweepstakes
display. Take a booklet that contains weekly
entries. Then, just make vour picks each week and mail them

A WINNER EVERY WEEK FOR 16 WEEKS. ..

Everv week someone wins a weekend trip-for-two to the Super
Bowd. But only those who can pick all the week's winners are
eligible to win that week’s drm-.rm? for a Super Bowl weekend
trip-for-two. Valvoline flies both o

in Miami, pays vour hatel, vour meals,
Then takes you to the biggest football
event of them all. .. the Super Bowl.

GRAND PRIZE:
SUPER BOWL PARTY FOR TEN. ..
Everyone who enters the Valvoline
Weekly Football Pool Sweepstakes is
eligible for the Grand Prize drawing, re- I
gardless of the accuracy of selections.
Just imagine. .. a Super Bowl weekend
party for ten people. Valvoline flies
all of vou round-inp o Miami, pays vour
hotel, your meals. Then takes the whole
party of ten to the big Super Bowl game
Enter the Valvaline Weekly Foothall Paal
Sweepstakes. You'll get a kick out of plaving it.
Entrv booklets and complete details are available at all participat:
ing outlets. Sweepstakes closes December 14, 1978,
m = Waholine Of Company. Ashland, Ky E Dmasson od Ashiamd O, Inc

MO PLURCHASE NECESSAHY, Vakodine Weekly Foothall Pool Saeepstalies open o residents
of the Linited States and Canada Voud i the siates of Missours, New Mexco, Uiah, Howand
County, Mandard and wherever prohitsted by law All bas and requlstions apphy. Ohio residemie
ordy rmay wend a sl sddresed sampesd # 10 envelope for entry booldet o Vahepline
Sweepatakes. Fh and Mill Sereet, PO Box 391, Ashland, KY 41101 This seeepatabes & muot

vou round-trip to the big game  asciased with nor sanctiomed by the National Foathall League



THE PM GARAGE
CAPSULE REPORTS ON NEW AUTO

PRODUCTS BY THE EDITORS

Remote boost starter

If you want the safest possible
way to boost-start vour car, or if
you're the perpetual good Samari-
tan, the Jumpak remote boost-
gtarting box is a perfect product.
It looks like a box with battery
posts, and you connect jumper
cables would to a

just as wyou

Battery posts mount at remote location.

battery. But yvou can install it in a
remote location, such as a trunk
compartment, so vou're far away
from the car battery, where the
gpark from a jumper cable could
cause a battery to explode. This
box (mounted in the trunk) alsn
eliminates nose-to-nose alignment
of the cars for boosting.

The hox comes with a long
battery cable and erimp-on connec-

Jump starting is easy with posis in trunk.

tors for wiring one post to the
starter solenoid, Mounting screws
serve as ground for the other post.
List %20, Jumpak Produets, Inc.,
1090 Armando St.,, Anaheim, Calif.
92806.—FB.H.

Universal tachometer

In PM's reports on the Rabbit and
Olds diesels, we said that hecause

the engine has no electrical igni-
tion system, there's no simple way
to get an rpm reading, Now there
is: a tachometer for any engine—
diesel, conventional gasoline and
even a lawnmower or other small
gas engine which has electrical
ignition but no distributor. It will
also let vou set ignition timing on
GM and Chrysler products without
looking at the timing marks.

The tach features an electro-
magnetic probe. If yvou've looked at
a late-model car, vou mayv have
noticed a little holder built into
the fixed timing indicator for such
a probe. With it, vou read ignition
timing on a remote meter, 8o yvou
needn't struggle to read the marks
on an accessorv-loaded car. The
universal tach uses the probe hold-
er for rpm readings as well.

Electromagnelic probe is used with tach.

If you have an Olds diesel,
therefore, you can use the probe
holder (it's there becanse the block
is  also used for the gasoline
engine) for rpm readings, The
Rabbit diesel has a probe hole i(at
the flywheel bellhousing). While
it's not the same size, you can lape
it and brace it in the hole.

On diesels with no probe holder,
you will have to make a holder for
the probe, and file a notch on the
crank pulley to take rpm readings.

The tach also has an inductive
pickup that clamps onto the spark-
plug wires. The clamp iz includeid
for two reasons:

B [f vou have a gasoline engine on
which a conventional tach is diffi-
cult to connect (no distributor),
vou can get an rpm reading from

the inductive pickup, which senses
sparkplug firings,

® If vou have a GM or Chrysler
product with a probe holder, vou
can read ignition timing without
looking at the marks.

Ford products also have a probe
holder almost directly opposite the
fixed timing indicator. It can't be
usged with the ignition timing scale
on the universal tachometer, which
reads only to 600,

We took rpm readings with the

probe on a Chevette, with the
inductive pickup, and with our
shop tach. All were within 50

rpm—as good as vou can expect,
We also did a comparison timing
check, and the tester was just
about on the button. If you use the
probe on a Chrysler product, wrap
it with tape, because the holder is
slightly larger than GM's. The
tester is $150 list, but is expected
to sell under $120. Kai-Equip. Cao.,
411 Washington 8t., Otsego, Mich.
49078.—B.H.

Adjustable-length test lead
If vou never have the right length
test lead (jumper wire), here's a
five-foot test lead that retracts into
a spool. The five-foot length is the
maximum yvou normally need, and by
retracting what you don't want into
the spool, vou don’t have wire dang-
ling in dangerous places,

The wire is 16-gauge, normal
thickness for electrical trouble-

Test lead retracts into the spool.

shooting. One of the features [
liked best is that there is no spring
in the spool, so you can pull the
wire ends out to the length wyou
want, and they stay. When you
want to retract the wires, you turn
a couple of ears on the spool.
Price:d at $6.50, from Thexton Man-
ufacturing Co., 7685 Parklawn Ave.,
Box 35008, Minneapolis, Minn.
36435, —B.H.
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CAR CLINIC

SOLUTIONS
FOR MECHANICAL

HEADACHES
%

MORT SCHULTZ

With pleasure

While tuning nwp my Chevrolet, 1
noticed that o porceloin ehip was
broken off one of the sparkplugs.
Az far as [ know, it's howneing
around in the ecombustion cham-
ber. I tiwwned the engine neer a few
cieles, hoping if wonld be blown
out through the sparkplug port,
but no luck, Can yon tell me if 've
got trouble ! —Edward J. Pleasure,
Naorth Syracuse, N.Y.

You don’t know for sure if the
porcelain chip fell into the cylin-
der, If it did and piston damage
hasn't occurred by now, the chip
has probably been ejected out the
exhaust, or has fractured into fine
particles and disintegrated.

According to Meisner

Have [ got o good ane for yow,
Murt, It ecomeerng Hondo Aecords
equipped with aiveonditioners. My
erperience has Dbeen that sudden
hattery foailure can be cawsed by
waghing the ear,

After a few wvisits to my loeal
antomatic  carwash, my Daftery
had sudden heart foilvive, An in-
vestigation rervealed that iwater
had entered the cooling foern velay
(part No. 81400), This refay oper-
ates the radiator cooling fon motor
when the aiveonditioning is on, It
is mounted on the vight-side inner
fender in an inverted position
(that iz, with the boze wp),

The relay iz not sealed, zo that
water entering the case rusts the
relay return spring, which even-
twally breaks. When this happens,
the vrelay contacts, whieh  the
spring keeps open exeept when the
cooling fan motor s working, close
and stay clozed, This energizes the
cooling fan motor and drains the
battery when the ignition iz off.

The solution 18 to veplare the
relay and seal its openings with a
silicone sealer.—Charles Meisner,
New Berlin, Wis.

Hey, hey, Accord owners—this
one is a top-drawer tip. Thanks,
Charles.
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Two for one

'm stumped, My 1970 Buick Wild-
eat's  L65-cu-in.  engine  started
pushing oifl into the ecarburetor
aiv-cleaner housing at 140,000
miles, at 160,000 wmiles I rebuilt
the powerplant, which included re-
plaeing valve guides. The engine is
atill doing what I thought the over-
hawl would keep it from doing—
Wowing otl inte the air eleaner
Haow about a hint?—Steve Sabaf,
Levittown, N.Y.

How about two? The first-
have vou checked the PCV system,
especially the PCV valve? A
blocked PCV  wvalve can cause
strong back pressure forcing oil into
the air cleaner through the valve-
cover-to-air cleaner hose,

The second—in rebuilding the
engine, did vou re-ring the pis-
tons ? If not, blowby could be push-
ing oil past worn rings into the
valve covers and onto the air clean-
er through the closed PCV system.

Searching for roots

My problen concerns o 1978 AMC
Conecord DL, The gas gawge nee-
dle quivers orer the dial, I was told

that there ave no baffles in the
fuel tank to keep gas from slosh-
ingr. They sap that it's this surging
of gas that's causing the problem.
fg this bunk?—H, Dilettuso, (;len-
ghaw, Pa.

Is what bunk—that there are no
baffles in the fuel tank? No-
that's not bunk, But the story that
lack of baffles is causing the
gauge to have the heebie-jesbhies—
well, that's something else again,

AMC had a problem early in the
"8 production run with senszitive
fuel gauges. Since then, the cause
{using a lubricant of insufficient
viscosity) has been corrected.

What can you do to desensitize
your car's gauge? Buy a new one,
but when you get the price, vou
may settle for a jumpy needle,

Confusin’ fusin'
Why iz it that my car keeps knoclk-
iy owt the fuse protecting the
aireonditioner blower motor cir-
enit? M's a 1978 Ford Fairmont, |
keep replacing the fuse (15-amp.),
but soon lose it. ls there a deeply
ronted electvical proffem here?-
Tony Kemper, Ft. Worth, Ter.
Probably not. During early pro-
duction, Ford put 15-amp. fuses in
airconditioner blower motor cir-
cuits of "T8 Fairmonts and Zeph-
vrs, You need a 35-amp. fuse,

The Jimmy drag
Ever since [ pwrchoased my 1976
four-wheel-drive Ya-ton Subwrban,
I've had trowble with the vight
front tive wearving wnevenly. The
relhicle  has  been  driven 12,000
iniles and is equipped with many-
ally  wperated lockowt hwbs and
el fransatission,  The  truek
(Please furn to page 54)

SPARKPLUG

ANTI-FOULER

Antifoulers aren't for foolin’

Champion Spark Plug Co. has issued a warning about anti-
foulers that supposedly help stop sparkplug fouling. The
devices are sold in auto supply stores and are screwed onto
plugs. The antifouler and plug are installed
tagether in the engine. Tests run by Champion
show that the combination of antifoulers and high

engine temperature can
cause preignition, which
leads to subsequent angine
damage. The temperature of
sparkplug insulator tips
becomes extremely high,
causing plug damage.
The illustration shows

a sparkplug and anti-
fouler team that was
taken from a test
vehicle. Note the

severe preignition

l damage sustained by
the sparkplug.




78 FORD PICKUPS.
TOUGH ALL OVER.

A new Ford Pickup is built tough from the ground up. Ford's exclusive
forged steel Twin-I-Beam. extensive corrosion protection. big-cube
V-8 options, all-welded cab, and double-wall box are just a few

of the reasons.

But what makes a new Ford even tougher to beat are this years
new options like * Synchromesh 4-speed averdrive transmission
for highway driving (not available on F-350 models) » Good-locking.
comfortable new Lariat interior = 40-channel CB with concealed
transceiver, single AM/FM/CB antenna, and all controls in
the removable mike = New tilt steering wheel for your most
comfortable position

Take a look at all the new Fords. You'll find them tough all over
And more than just tough

om0 onison| S
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CAR CLINIC
(Continued

haa never been operated in four-
wheel drire. The only time the
hubs have been in "Lock”™ pogition
fras been during the recomaneended
break-in period and also during
the once-a-month  reconinended
drive period thereafier,

My dealer says the
cianged by the fowr-wheel
and frequent tire rotation is the
aonly sofution. But ['re rotated
tires as often us he supggests. [
presently have a new  eight-ply
Firestone Snowbiter on this wheel,
and il's showing wneven wear in
less than 1.000 miles.

Clan yon offer o solution to this
wwneying, erpensive  problem ?—
F.I. Bingham, Quaker Hill, Conn.

I don’t follow your dealer's rea-
soning. Why will a truck with
four-wheel drive wear one particu-
lar tire on one side unless there's
defect or alignment problem?

My thinking runz to an align-
ment problem. The toe-in should be
set exactly at 0 and camber should

condition s
drive,

be tested by the service manual
method to manual specification.
Also have the wehicle's turning

radius checked.

In cases like this, there is also
the possibility of a bent stesring
arm.

Oh Solex Mia

I have a 1970 Opel Kadette with
1.8-liter engine and one-harrel So-
lex ecavburetor. I had a new carbu-
retor installed af 27,000 miles and
had  the carburetor overhowled
again al 35,000 miles, but 1 can't

starting iz hard when the engine

get rid of the probiem. The engine
atarts and vuns well when eold, but

crre f—Dir,
San Carlos,

isg warm. Is there a
Mervin A. Mathias,
Calif.

Sure. This model had an inher-
ent hot-hard start problem which
was recognized in 1970-T1. The
trouble iz caused by high fuel
pump line pressure when the en-

PM CAR CARE

FAST-IDLE
cCAM 1 Fa

FAST-inating
In case you don'l know what we'ra pointing to (see the

ST-1IDLE
SCREW

illustration at left), it's the
fast-id'e cam assembly. Its
purposes are to hold the
throttle valve open so cold
engine starting is efficient
and to keep an engine running fast
enough so stalling during warm-up

is prevented. As soon as the engine
is warmer and running smoothly, a
tap on accelerator pedal throws the
fast-idle screw off cam, dropping
the fast-idle speed and reducing
lurching when the transmission

is engaged. The fast-idle cam
assembly does all this when it works
right. So adjust it according to
manufacturer's service manual

the next time you do a tune-up

—and certainly before cold weather.
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Elmers® Cabinetmaker’s Contact
Cement has a unique, non- flammable
acrylic latex formula. It not only gives you
the strength and permanence of acrylics,
it goes on easier thansolvent-type
cements...and goes further. After appli-
cation, it even tells you it's ready to bond

by turning fromwhite to crystal clear.
* As delined by Federal Hatardous Substances Act

POPULAR MECHANICS

It's a lot more convenient too, because it
cleans up with plain water before it dries.
( Try that with a solvent-type cement.) Mo
fires or ventilation problems ta warry
about either, when you work with
Elmer’s.

Eimer's. When results count.

—= With Elmer's Cabinetmaker’s
Contact Cement you don't need
J a pro's hands to give it the pro's touch.

‘.' A s i el -

Solvent- Eimer's
type vs Cabinetmaker’s
competitor Contact Cement

In an accelerated aging test, 220°F. of
test-oven heat for four days actually
warped the laminate on the left and
made the conventional contact cement
let go. But Elmer’s Cabinetmaker's
Contact Cement held.




The Dry Look pump leaves hair feeling
as soft and natural asit looks.

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

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

your hair, Get The Dry Look...and don't be a stiff!

i b

B Tra Gillette Company 1978

gine is8 hot, To relieve the condi-
tion, remove the fuel pump, take
off the cover and take out the
atrainer. Drill a 1/64-inch rvelief
hole in the body of the pump at the
groove neareat the outlet pipe.
Clean particles from the pump,
install the strainer after cleaning,
then reinstall the cover and pump.

Old ways die hard

Recently, after purchaging a Sears
Die Hard battery, [ noticed o
bulge in the case, The Sears people
insist it's novmel and showed me
ather batteries in the store which
alan have bulges, I always thouwght
i bulge indicated o defect in the
cose, but Pl submit to Sears'
erplanation if pon tell me to-—
Frederick K. Polloek, Fort Huaechu-
o, Ariz.

[ know I'll hear from some of
you for what I'm about to say, but
I've got support from several au-
thorities in the battery business.
The Sears people are right, Mr.
Pollock. A bulge in a battery case
does not indicate a defective bat-
tery, A defective battery is one
that has a cracked case and also, of
course, one that happens to be elec-
trically weak.

I, too, was brought up to believe

SERVICE AND SAFETY TIPS

® "|t has been many years since my
days as a state trooper, but not then or
not since hava | ever sean mentioned in
magazines or newspapers one of the
greatest killers of them all. This killer Is
the partially rolled-down window of a
car. It Is a guillotine, A broadside colli-
slon from another car, going éven at a
slow speed, can decapitate or split a
skull. You can help save a lot of fine
people by telling your readers to keep
windows full up or full down—no in
betwaen.'—Babe Kaeber, Lake Worth,
Fia.

W Dodge warns that incorrect lifting
methods are damaging prop shafts and

undercarriages of compaclt ftrucks.
Don't let anyone use a single-frame
contact hoist. It could bend the prop
shaft. Never try to jack one side of the
vahicle by placing a mechanical axle or
floor jack midway between front and
rear wheals, You'll parmanantly damage
tha body.

B Ford says that a warmed-up 1978
Fairmont or Zephyr engine that hesi-
tates on acceleration can be curad by
installing an accelerator pump piston
cap (part No. DBZZ-9635A). Details are
in service bulletin 152. The same fix
holds true for other modals with the 302-
cu. in, engine and the 351W engine.

that a bulge denotes a weakness in
the battery case, There is a fine
line of distinetion between a bulge
and a bubble or balloon. A bubble

or balloon, which iz a distinet
raised area of small size, like a
bubble-gum bubble, indicates =a

weakness in the case, Your battery
doesn't seem to have this,

For those of you who are going
to take exception with me on this,
here's another antiquated battery
tale to chomp on. A battery left on
a concrete floor will not—repeat,
sot—go dead. Not unless it's an
old-time battery made of a rubber

composition, Old-timers placed on
unsealed concrete floors  would
have charge drawn Trom them by
moisture emanating from the
floor. That's why we used to atore
batteries on a plank of wood or oflf
the floor. Modern battery cases
arg plastic. Moisture won't affect
them, Now, how about that?

GOT A PROBLEM WITH YOUR CAR?

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,
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Introducing Model 37 Ultrafeatherlight™
the world’s lightest, fastest 20-gauge pump.

Now...one pound lighter
than Featherlight.

From the new Ultrafeatherlight to the new 12-gauge 3"
magnum you get all the quality features that have made the
Ithaca Model 37 an American tradition.

All Model 37 Featherlights feature bottom ejection.
The Ithaca Model 37 shucks hot empties straight down
—without distracting right or left handed gun-
ners. Bottom ejection puts empties conveniently
at your feet for easy clean up, and helps keep
snow, rain, dirt and debris from entering your
Featherlight's action. Qur standard Model
37 is lighter than competition due to an
action designed for 2%" ammunition. And
its smooth pumping action and ex-
clusive Raybar flourescent sight are just
- some of the many quality features that
~ have sold nearly 2 million Ithaca 37's over the
© past 41 years.

The Mew Ultrafeatherlight™ is the Ultimate All Day
Carrying Gun For Upland Game.

We 've added a new version of our famous 20-gauge
Model 37 pump to make it the ultimate all-day carrying gun
for quail, woodcock, grouse, dove and other upland game.
At 5 lbs? the new Ultrafeatherlight with perfect balance and
ashorter 25" barrel gets on game lightening fast, and is
light enough for women and young shooters. It also has spe-
cial stock dimensions for softer recoil sensation. And the
high gloss American Walnut stock, streamlined forearm,
gold trigger, plus a Sid Bell designed grip cap make the new
Ultrafeatherlight a beauty to behold. Also available in
Deerslayer.”

The NEW Ultrafeatherlight is possibly
the world's fastest handling gun.

More range to you: the new Model 37,
12-gauge— 3" Magnum.

Longer range. More shot.
Maore effectiveness. For those
high flying ducks and geese.
This new Model 37 is specifi-
cally designed with an action to
give you 5 devastating shots of
3" Magnum ammunition. It weighs *
7% Ibs. and has all the quality and
reliability that have made Ithaca
famous.

=Actual waight may vary slightly dua to wood density,
ITHACA GUN COMPAMY
123 Lake Street, Depl. PMDBA
\ Ithaca. New York 14850

.-r:f' %

Send 50¢ handling charge
tor our new catalog

Hama

Address

.. on Ithaca guns

City Stale T

Roto-Forged® barrels is tle san.e as w.ith lead shot.

Steel shot warranty .

———
F“!‘ggpgg.,ﬁt

GUN COMPANY
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File guide smooths dowel ends

WRAP METAL

DAL ARDUND DOWEL
" AND SOLDER
SEAM
THIANGULAR
HAALCE | 1 )
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With tin and solder, you can
improvise an effective tool for
smoothing or filing wooden dowels,
Shape a guide as shown to fit
around a file. Secure guide per-
pendicular to a tube holding the
dowel. To make the tube, wrap
tin-can material around the dow-
el, solder overlap. Solder triangu-
lar and angle braces as shown.
Bow the file guide slightly for
chip clearance and cover the file
back with adhesive so it won't
wear out the guide, To use the
jig, clamp dowel in a vise, attach
the guide, and insert file (which
should move snuglyy. If greater
accuracy iz desirable, machine
the parts from metal,—Walter E,
Furlon

CHECK FILE DAMEMNSIONS
BEFORE MAKING JIG
ADJUST \F NECESSARY

Heat unsticks it

(ellophane tape that's been on
paper or cardboard for a while
will peel off easily without tear-

ing the surface if you run a
pressing iron set for rayon over
it a few times.—H. Miller




You came out of the
- . & service with a lot going for
- you. Skill. Knowledge. And
¢ experience. And much of it
didn't come out of a book on
a tech manual. It came fromx
somebody else. Somebody
who took the time to pass
along what he knew.
Well, what about yout
You've got a lot to give, too.
And you can do it. Part-time:
In the Army National Guard.
In the Army Guard,
you can make a difference.
By working with people whoc

yy {

want to know what you knov
By showing them the ropes.
And watching them grow.

It’s a satisfying job. The pay’s good, too. And you'll be putting time against
retirement benefits.

Check it out. There are a lot of people who want what you've got. Pass
it on. In the Army National Guard.

See your local recruiter or call toll-free 800-638-7600
(except in Alaska, Hawaii, Puerto Rico and the Virgin Islands).

et o somebody |
728-3388.
lnlzﬁhgyomelf. The Guard belongs




SCIENCE WORLDWIDE

Only 13 months to go

If Donald A. Henderson is right,
Oct. 26 of next year will be a
momentous dav in the history of
science, On that day it will have

been two years since the last
reported case of smallpox, and
Henderson will feel confident

enough to say that the disease has
been eliminated—a scientific first.

Henderson, dean of the School
of Hygiene and Public Health of
Johns Hopkins University and a
prime mover in the battle against
smallpox, says the two-vear figure
is three times longer than the
longest time the disease has gone
undetected in any country and is
thus “very conservative.” He be-
lieves there are no wunreported
cases, partly because of excellent
worldwide cooperation and partly
because there are “substantial re-
wards” offered for reporting ver-
ifiable cases (as a result, a lot of
nonsmallpox is reported).

The smallpox virus species will
still exist, frozen at minus 20°C,,
in four laboratories around the
world, for reference if needed.

If the two years pass with no
reported cases, all smallpox vacei-
nation programs will end, and it
will no longer be necessary to be
immunized to travel anywhere in
the world, What if cases are
reported? “We'll just have to track
the virus down, tighten our sur-
veillance program, and try again,"”
Henderson savs, “But [ don't think
it will happen.”

Bringing Mars down to Earth

If you know what you're looking
for, you can figure out the best
way to find it, right? That's the
principle behind an environmental
chamber (see photo) that simu-
lates the surface of Mars.

Designed by David B, Wenner of
the geology department at the Uni-
versity of Georgia, the silver-
dollar-gize chamber provides a car-
bon dioxide atmosphere of 1 to 10
millibars pressure at about minus
B0O?C. Mineral samples placed in
the chamber can be analvzed for
light reflectance spectra to see if
they match those of Mars obtained
by telescope,

Of particular interest to re-
searchers is palagonite, a voleanic
rock found in Iceland and Antarc-
tica that looks similar to the rust-
red soil of Mars., If palagonite
seems to exist on Mars, instru-

University of Georgia scientists adjust Mars simulator. Note map of lceland.

ments on future probes can be
designed to seek confirmation.
Such confirmation would shed new
light on Martian geology, especial-
ly the possible existence of a layer
of permafrost like Earth’s.

The dating game

A method for dating objects as old
as 30 million yvears has been devel-
oped at the Lawrence Berkeley
Laboratory in California. The pre-
vious limit with conventional car-

bon-14 dating has been about
40,000 vears.
In both the new and old

methods, a small bit of the object
to be dated is burned to form
carbon dioxide gas. With the old
method, the gas is introduced into
a Geiger counter, which counts the
decayving C-14 atoms. With the
new method, known as direct
counting, the gas becomes ionized
when placed in a cyclotron and its
C-14 atoms can be counted.

Much older objects can be dated
this way, because billions of atoms
are being counted, not just the one
or two per minute that decay in
older samples. Also, a much small-
er sample need be burned, Where 1
to 10 grams were needed, only 1 to
10 milligrams are required—so
that objects too precious to be
destroved can now be dated.

The new method is not restrict-
ed to C-14. Other radioactive iso-
topes can be used to date different
types of objects. Beryllium-10,
with a half-life of 1.5 million
vears, shows promise for use in
dating rocks from 1 million to 30
million vears old.

Accuracy of == 1000 years on a

40,000-yvear-old sample has been
achieved with the new method so
far (C-14 accuracy is about == 100
to 200 years), and scientists hope
to tighten it to == 200 soon.
According to Richard Muller, in-
ventor of direct counting, a few
yvears of development are needed.
Then, he says, he hopes that *be-
ryvilium-10 will become the carbon
14 of sedimentary rock. Direct
counting will not supplant C-14
but rather supplement it for ob-
jects that eannot now be dated.”

If you're a real spacenik . . .
. .. ¥OU can have your own experi-
ment placed on a Space Shuttle
flight for as little as $3000, A 5-
cu.-ft. space is $10,000, two-and-a-
half is $5000, and one-and-a-half is
#3000. Weight limits are 200, 100
and 60 pounds, respectively.

Dubbed Getaway Specials, the
spaces are open to anyone, “"We've
had everyvone from Boy Scout
troops to  international govern-
ment agenciezs apply for them,”
gays Ernest Ott of the Goddard
Space Flight Center in Greenbelt,
Md., and customer liaison officer
for the project. As of mid-June,
about 250 spaces had been sold to
about 130 different groups. Mate-
rials processing (e.g., metals refin-
ing) and biology (e.g., zero-gravity
effects on insect reproduction) are
the two most popular categories.

After a 3500 down payment, if
your experiment is accepted (it
need not be original), you pay the
reat in two other installments.

The shuttle iz scheduled to make
its first operational flight in mid-
1980.—Tom Sahagiaon
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PANATELA SEPARATES.
YOU'LL STAND OUT FROM THE HERD
WITHOUT GETTING FLEECED.

ANalEE e egaEmened 1 sae s of Le Semois & To | San Frarcsco SO

In a world already filled with too many sheep,
Panatela continues to offer a sensible way to rise
above the herd. How? By combining exquisite styling
and sound construction features with eminently
affordable prices. For instance: the entire

corduroy outfit shown here costs less

than many people spend on a sportjacket alone.

And, naturally, all our slacks and sportjackets are

made from wnnkle-resistant fabrics. In addition, they're
specially constructed to keep their “fresh-from-the-store™
appearance. Panatela Separates. Because man was
meant to lead, not follow, the sheep.

QUALITY NEVER GOES OUT OF STYLE



LISTENING POST

'7T9 car news

When the all-new, front-drive Cad-
illac Eldorado, Buick Riviera and
Olds Toronado debut next month,
the Eldorado will be slightly lon-
ger than the other two in both
wheelbase (115.8 vs, inches 114)
and overall length, and it may also
get the optional 350-cu.-in. Olds-
built diesel that was offered in the
Seville earlier this vear. Apparent-
ly, Cadillac feels ita customers still
equate size with value and will be
willing to pay a bunch more for a
few extra inches of status.

Pontiac's immensely popular
Firebird will get a front and rear
facelift for '"79. In front, there is
no conventional grille opening at
all, just two large air intake slots
below the bumper line. Around
back, the 'T9 model will be distin-
guished by full-width taillamp
lenses that appear totally black
until the bulbs are lit and red light
shows through from underneath.
Very tricky.

1979 Firebirds get “blackout” taillights
as part of their 'T9-model facelift.

Chrysler's 'T9 three-door sporty
hatchbacks, sleek little numbers
with very [talian-looking fastback
rooflines and Chevy Monza-like
soft-nosed front ends, taking a cue
from Chevy's popular Camaro Z-28
performance model, will be called
Horizon TC3 and Omni 242, An
Omni appearance package will be
called “024," Chrysler’s all-new 79
big cars, rather ordinary-looking

four-doors (in profile)y with im-
presgive  standup  grilles  and
Buick-like sweptback headlamps,

will boast chrome-plated aluminum
bumpers and optional stamped alu-
minum  wheels—both  industry
firsts, Base maodels will use the
22b6-cu.-in. “slant six" as standard
engine, and both 400 and 440 V8
will be dropped for passenger-car
use,

Chrysler also will expand usage
of its unique electron beam-welded

die-cast aluminum intake mani-
fold, will have electrical system
diagnostic connectors on all '79
cars, will replace Lean Burn with a
more sophisticated electronic
apark-control system on most en-
gines, will have an electronic de-
vice to detect and eliminate deto-
nation on certain 318 V&8s and will
introduce a unigue intake mani-
fold fuel-injection system (called
EFM, for Electronic Fuel Meter-
ing) in some 360 VE8-powered cars
later in the vear.

Federal follies

General Motors has calculated that
it apent some $1.25 billion in 1977
just in meeting government regu-
lations, That's about $2100 per
U.8. employee or $200 per GM car
and truck sold during the year, not
including money spent to add the
required equipment or to improve
fuel economy. Total expenditures
for 1974 through 1977 are more
than $4.5 billion, or over 1.1 billion
per year,

But just in case you thought the
feds were thinking of backing off
a bit, listen to the new speedome-
ter rules they want for '80-model
cars, which will be introduced just
one year from now, In addition to
tamperproof speedometers inot a
bad idea) and dual (miles and
kilometers per hour) graduations,
the National Highway Traffic
Safety Administration (NHTSA)
plans to require even spacing be-
tween all numerals (ruling out
anything but circular dials) and
that the 55-mph point shall be not
only included but also prominently
highlighted.

Presumably our guardians in
Washington feel that we motorists
are too stupid to read an unevenly-
graduated dial and that spotlight-
ing the 55-mph mark would help us
comply with the federal speed limit,
which iz now widely ignored.

GM says the law would reguire
redesign of no less than nine
instrument panels in 1980 ecars
just to accommodate the circular
dials—at a cost of more than %9
million. And we all know whose
pockets that extra money will come
ont of,

New engines for '79-'82

Expected engine developments for
the near future include a host of

new displacement sizes coming in
the next few model years—most of
them will be amaller—and a few all-
new units.

GM is econsidering a V4 power-
plant for both front-drive and
rear-drive small cars by 1982, the
primary advantage of the “V" con-
figuration over an inline “four”
being compactness and adaptabili-
ty to different drivetrains. Other
GM plans include a 267-cu.-in, V&
for certain '7T9 intermediates, =a
229-cu.-in. version of the current
200 V6 and an all-new smaller 60°
V6 for the "80 front-drive compacts,
a diesel version of the 260-V8& to
supplement Oldsmobile’s success-
ful 350-cu.-in. diesel and a larger,
new-design diese|l (primarily for
trucks) in "81 or "82. Also look for
Pontiac to turbocharge its 2.5-liter
four-eylinder engine for the '80
compact,

Among other plans, Ford will
have a 264-cu.-in, version of its
current 305 V8 ready for "80 com-
pact, intermediate and large cars;
and Chrysler will replace the 1.7-
liter VW-built engine currently
used in its Omni and Horizon
front-drive small cars with a new
2.2- liter Four of its own by the '81
model year—and may have a small-
er-displacement version ready for
1982,

The mini trucks battle intensifies

Reliable sources at Chevrolet re-
port that the Japanese-built LUV
mini-pickup will get a factory
four-wheel-drive  option along
about November of this vear,
which should make it an instant
favorite with the economy-minded
off-road bunch and the California
Custom crowd. Mazda hinted at a
4x4 mini-truck as long apo as
1974, but it looks like Chevy will
get there first.

Also jumping, although belated-
ly, on the tinyv-truck bandwagon is
Chrysler Corp.,, which will begin
importation of a Mitsubishi-built
mini this fall. Mitsubishi, as you
know, is a Japanese Chrysler
partner and already does the excel-
lent Dodge Colt and Challenger,
also Plymouth Sapporo and Arrow.
The vehicle will be a pickup ver-
gion of the Arrow and will be sold
-by Chrysler-Plymouth dealers.

VW, too, is chomping the pro-

{(Plaase lurn fo page 190)
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GOOD TIME TASTE
NOW LASTS LONGER...

_RALEIGH
ML

HTS 1005

Warning: The Surgeon General Has Determined 9 mg. "tar", 0.9 mg. nicotine : -,____f,_- '-”"s“-*_._
That Cigarette Smoking Is Dangerous toYour Health. av. per cigarette by FIC method, g\fg iﬁ% .

You get genuine tobacco flavor in a low ‘tar’100...plus Double Gift Coupon

For free Gift Catalog. Call toll-free: (1-800) 626-5510. (Ky. residents call toll-free: (1-800) 752-6010.)

1978 B&W T Co,

SI



It's too soon for another tune-up, |
but your car is starting to buck and | |
stall again and the idling is rough | |
Gumaout is the answer

Lise Gumout in your gas tank four ‘
times a year and Jet Spray on the
carburetor inkage.

Qur products are the answer when I
troubles are caused by a dirty
carburetor

Moped sprouts
I he another wheel
Afraid

to straddie a

moped? Then per-
e een haps the Tri-Paed

will appeal. It's pow-

gred by a 49-cc
u -u ‘ Minaralli moped en-

gine but is built pri-

' marily of domestic
une-up. [iE=Se

|

|

two-seater has a
lockable trunk (with
capacity for two gro-
cery bags) and an
easily detachable
windshield and roof,
The 140-pound ve-
hicle is said to de-
liver about 85 mpg.
Tri-Ped's maker as-
serts that it is legally
classified as a
mopead. About S$890
from American Tri-
ped Corp., 115 Flori-
da 5t., Farmingdale,

| MN.Y. 11735

puany |

]
Cany gant 4

Stop wristwatch

LCD's make the Wrist Microsplit read-

| able in bright sun. Tha quartz elec-
tronic stopwatch measures splits, time-

| outs and running time to 1/100th of a
sacond up to 59 minutes, 59.99 sec-
onds. It's said to be water resistanl
and to have a two-year battery life.

[ About $130. Heuer, 960 South Spring-
field Ave., Springfield, N.J. 07081.

Boat-slower

The Happy Troller makes it possible to
idle a large-displacement outboard and
still move a boat slow enough for troll-
ing. A spring-loaded plate snaps down
for trolling and flips up for cruising.
In cruising position, the plate also acts
: i like a trim tab, the maker says. About

$80 with hardware. |dea Development
II,.,lIllrEthﬁPthDﬂﬁmHII 44104 Corp., Box 1155, Bellevue, Wash. 98009,
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“Solid feeling car...
“Impressively qulet. -
“Most significant

U.S. small car vet.”

Road & Track

“A major engineering
advance.”

Fortune

“Flat out fun to drive.”
Chicago Sun-Times
Dmlmg space
ciency. . the Car

o the Year.”
Motor Trend

e .plen comfort...
fine l:nff '[

Car & Driver

- mmd-t.-yr v

mmmnunmmw

NO WONDER AMERICA
IS TAKING TO THE HORIZON.

“In a class by itself.”
Seattle Post Intelligencer

“Moves easily under
adverse conditions.”
St Louis Globe Democrat

“First popular-price
wheel-drive car to
built in the U.S.”
Time

“Horizon Engineering:
Outstanding.”

Ward's Ao Workd

nit-

“Quiet...smooth ride.”

Detroit News

“The ride is firm
without being harsh.”

Cor Biz




Pace Arrow.

Total luxury in a motor home. That's
Pace Arrow for 1979,

With accommodations planned for the
whole family, it lets you get away in style
with everything you need.

Inside and out, there are major new
features. All planned to add even more
beauty and function.

If you're thinking of investing in the
motor home of your dreams, invest some
time at your Pace Arrow dealer. Soon.

PRCE BRROW
BY FLEETWOOD,

The World's Largest Manufacturer of Recreational Yehicles

For informatson write: Fleetwood-Pace Arrow
Dept. L98, PO Box 7638, Riverside, CA 92523

BOILER coiLs -,

T e s Flash Steam
5N Hydro-
Wooo ' Plane
WooD
Reprinted From the "7t% scoor
Model Engineer RUDDER

This high speed racing hydroplane is powered by a flash steam boiler and a very
interesting two cylinder opposed steam an?inu. It's only one of the interesting projects
in Volume 84 of the Model Ineer which first appeared in 1841 and was jusi 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 ang much
much more. Over 500 pages of the best in home shop information. Order it today and see
what a treat the Model Engineer is, and if you don't think it's as exciting as we say, simply

return it for a full and immediate refund,
CALDWELL INDUSTRIES  ONLY 318 - b
ANTEED

603 E. Davis 5L Luling, Texas TB648
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Prevent laundry tub overflow

WASHER __—.——:_*_'JL

DRAIN HOSE

DRILL HOLE
IN PARTITION

I L

Water draining rapidly from a
washer to a slow-draining laun-
dry  tub may overflow, even
though the lower tub partition is
a safeguard. As an added precau-
tion, drill a water outlet hole in
the partition to let more water
drain faster to the empty basin
before it reaches the partition.
—Dwr. D. Sehlenoff

Tape aids ﬂllll

When gluing wooden parts where
clamps can't reach, use masking
tape as a substitute clamp. The
tape will hold the parts together
tightly while glue dries, and it
can be easily removed —Henry
Brodersen

Simple seasoning

i

You can make a simple rack for
seasoning pieces of wood for carv-
ing and sculpture. Apply several
coats of shellac or wax to board

ends to prevent checking and
aplitting. Wood  dries  evenly
while air circulates completely
around it. This example, made of
14i-in. hardware cloth stapled to
boards, is 6x9x9 in, The two top
and two bottom shelves are
spaced 1 in. apart for stability,

—Maurice Anse
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Read What These Foley
Shop Owners Say:

Shop will gross $40,000 . . .
... likes being independent
1 werked in variouws indis-
tricl jobs for yvears, and always
wondered f | conld make
maney for someone else, why [
couldn't do it for mysell. So
after losing my regular job, |
apened my Folev sharpening
shap in the basemen! of my
home. I only had a nrinimum of
cash 1o start with, but Foley
Sinanced the balance. My shop
wifl grass over 540,000 this
vear, and [ like the feefing of
runming my own shop withoo!
answering (o someone else,””
William Wescott
Willoughby, Ohio 44084

Husband and
wite have a
gning spare

me shop
“I'moa constrie-
ran.  foreman,
and oy wife iv a anese’s aide.
Our Foley shop fits in nicely
with our regnlar jobs, and we
earn extra money, (e sons
felp out tiso, s0 ours (s a real
Sfamily business.

1m0 o voung to retive.,
bur when do Ul have a very
good business built up, Folev
equipetent elps ws i do pood
work anmd brings customers
back with mare jobs on a repn-
lar basiv .. we have a lor of
repeat buasiness the year
arendd,"’

Victor Kosloski
Sturgis, Michigan 49081

Glad he
chose Foley
for his saw
shop
I worked as a
carpenter all my
lifie; but when o back nfury
Sforced me o guit | decided o
go it ihnr;zrr'n;; full time,
'm very prowd™f my shop and
plad my chaice was Foley
equipment ... it ix superh. [
made over 548000 lasr vear,
and this vear it will go more
than 550,000,
Victor Johnson
Lincoln, Mebraska 68507

This can be one of the most
important decisions you ever make
Going into business for yourself 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, set-
ling your own work hours. Your own effort
builds the business for vourself 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, It lets you build and expand as
fast, or as slowly as vou like. You pocket
maost 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
cach 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.

More sharpening businesses are

needed every year

As original equipment continues to climb
in cost, owners are becoming more con-
cerned that the equipment be maintained so
that it performs like new, This means more
companies. contractors, carpenters and
home owners are having their old saw blades
and tools resharpened many times, where in
the past, they would have replaced them
with new blades or toals. This is where you

can step in with the much peeded service of
sharpening saws and practically any kind of

tool.
SE FOR FREE FACTS TODAY!
&l This FREE
booklet has
BUSINE helped
owN |
e | thousands

| Thousands of good men

|| have been inspired by this

| fact-filled book into mak-

|ing that first important
- step of starting their own

business. 1t can be yours just for the asking.
It covers these impartant subjects . ..

s« How much money can you make

« Age, education not a factor

#» No selling is required — customers bring
their bu to

= Lawn mowers and chain saws

» Sharpening business is year-round

« Sharpening opportunities in small towns
and large cities

» A sharpening business provides excellent
retirement income

« How Foley helps you start

« No experience needed, any age can
succeed

Act today, so you can have a
brighter, more secure tomorrow
Right now, while this is still fresh in your
mind, fill-in the coupon below, We will send
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 oddress to: Foley Manufacturing Co.
1029 Faley Building, Minneapolis, Minnesota 55418

CLIP QUT AND MAIL THIS COUPON TODAY - OR CALL TOLL FREE 1-{800)-328-7140,
(Except in Hawaii or Alaska). 24-HOUR ANSWERING SERVICE.

rFulay Manufacturing Company
1029 Foley Building
I Minnea , Minn. 55418

@ ,

BOOKLET ! I vEs, | would like to receive complete details §
P 1 about how | can easily start a profitable. Foley- I
Thas little book § equipped sharpening shop. Please rush me your ]
has helped 1 FREE booklet, without any cost or cbligation, that 1

| change the 1 gives me full details on how | can quickly start my own
lives of thou- i DUS’”ESE- i
sands of good 1 NAM I
e ~ [H?L‘Ilplf, Just IED'DHESH i
like you. Just complete the coupon, 1
clip it put and mail it 1o us today. : cITY 2
Get started now for a brighter, 1
more prosperous tomorrow ! § STATE ap 1
1 AREA cODE PHONE NO. I
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Wherever you go, it’s making a

splash. What's behind its super success?
Super lightness, superb taste.

If that's what you're looking for, set
your course for Lord Calvert Canadian.

Follow the Canadian Superstat:’



PM PLAN OF THE MONTH

HOW TO TURN A LITTLE-USED PORCH INTO
A MUCH-USED ROOM

Enciusing an existing porch is
one good way of adding an
extra room to your home, You can
keep the wide-open, outdoor feel-
ing that a porch has and at the
same time make use of the sun's
natural light by incorporating
large glass areas into the room
design, Since your porch already
has a roof and floor, you're several
steps along the way toward creat-
ing a permanent living space for
very little money.

The porch enclosure shown is
designed around PPG Industries’
concept of turning a porch into a
room by using glass walls, It
utilizes four pairs of standard 6-
ft. safety glass patio doors and
solid wall sections, Widths of the
three wall sections can be either
enlarged or reduced to suit your
existing porch.

The sliding glass door that
opena to the deck ia the entry to
the room. The other three glass
doors actually function as large
slider windows, Decorative plant
shelves serve the same purpose as
an inside railing to prevent mis-
taking these doors for entriea.

Other useful and attractive fea-
tures of the plan include a 14-ft,
octagonal deck and a free-standing
fireplace. A beamed cathedral ceil-
ing adds to the spacious feeling of
the room. The deck is adjustable to
suit available space. The fireplace
is a focal point of the room, In
temperate climates it can also
gerve as the sole source of heat for
the room; in colder climates it can
be a valuable extra heat source.

For plans of this porch enclo-
sure see the directions below,
These plans include specific con-
struction details and information
for building the addition, such as
details for connecting the new
walls to the existing one, details of
header and sole plate construction
and door details. P

HOW TO ORDER PLANS

To order the two-sheet set of de-
tailed drawings showing how to build
the porch enclosure, send $4.50 per
set to York and Schanke, Architects,
P.C., Dept. PM 978, 226 Seventh 51,
Garden City, N.Y. 11530. The plans
will be senl to you via first-class
mail,

Elegant porch room (above) started out as an

open, existing porch (right). Careful planning
and use of glass doors makes room a winner.
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tore food processor parts neatly

and conveniently on hand in
this accessory rack. It's quick, easy
and inexpensive to make.

Since the rack shelf consistz of
two pieces glued together, you can
make the odd-shaped cutouts with a
saw rather than carving or routing
them. Make sure you select perfect-
ly flat wood to facilitate joining.

Cut the four pieces needed, Ei-
ther use your processor parts as
guides to outline the cutouts, or
enlarge the patterns below and
trace them. Then bore entry holes
for the saw blade in the cutouts: six
in the top piece and four in the
bottom one, Position holes for the
long slots at the cutout ends so that
two parallel cuts from hole to hole
will form the slots.

Use a jigsaw or coping saw to
make the internal cuts, making the
cutouts slightly larger than the
accessories to assure an easy fit.

il

PM photos by the authar

Use processor paris as lemplales for
marking cutouts, or use patierns below.

Bore saw-blade entry holes. One at each
end makes it easier to cut narrow slois.

& v

For precise cutouls, use sel-tooth blade.
For parts fit, remove line when cutting.

Use two nails to prealign shelf parts. Ap-
ply glue sparingly to mating surfaces, nail.

142 % 5-1/2 x 191127
2 H‘EIDD.F

3E" RADIUS
2 TYPICAL)

Join 12" BoarDs USING | Use half-round and flat wood files,
GLUE AND 3/4" BRADS then sand to smooth any saw marks,

(Glue shelf sections together and
H gsecure parts with finishing nails
" T from below. To do this, drive two
pilot nails partway to align seec-
tions. Separate and apply glue to
both surfaces. Clamp shelf parts
and fasten with nails. When the
glue has dried, cut the shelf corners
round, break the edges with a plane

I

and sand smooth,

Attach the legs with glue and
finishing nails. Set the heads below
the surface and use plastic wood
filler. Apply polyurethane wvarnish,
following instruetions on the la-

bel.—Rosaric Capotosto
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Bont-cmllingtempct‘aturc. Blinding snow.

rain. You can bet your insulated boots
you'll have at least one of these to cope with
when you're huddled on a deer stand. Especially
if that big 10-pointer finally makes a mistake and
heads your way.

That's when you need a center fire rifle that's
completely dependable, fast handling and accu-
rate. One that gives you extra aimed shots in
split seconds. You need the world's best-
center fire autoloader, the Model 742. Or the
best-selling pump, the Model 760.

Here's the brush-
WOODS- 555
with the gas-
operated action
MASTER ==
recoil sensation
to a gentle push. Not a punch.
742 You keep your head down, instinc-
tively, so firing extra accurate
shots comes naturally.

The "Woodsmaster™ has a tough artillery-
type bolt with multiple locking lugs to handle
big-game calibers like 30-06 and 308. Three
rings of solid steel surround the cartridge head;
there are no extractor cuts to weaken this
critical area.

The 742 is available in 6mm Rem., 280
Rem., 30-06, 308 Win., and 243 Win.;orasa
carbine in 30-06 and 308 Win.

Here's the perfect
GAME- 5
rifle; it's as reliable as

you are, Its
smooth action
MASTER G
7 as fast as you can pump and pull

the trigger.
The rifle stays in a natural

shmung posmnn with Lh: game u.twajra in sight
for quick extra shots if needed. Your finger never
leaves the trigger, never gets pinched by a lever.

The 760's strength comes from a receiver,
like the 742's, machined from a solid block of
steel. The 760 rifle is available in 6mm Rem.,
270 Win., 30-06, 308 Win. and 243 Win. A
carbine with 18%:" barrel is chambered for the
30-06 and 308 Win.

Both the 742 and 760 feature removable clip
magazines which make fast reloading a snap.
Both feature receivers drilled and tapped for
scopes. Both are 100% made and serviced in the
U.5.A

In the looks department, both these deer
guns feature an American walnut stock and fore-
end with handsome checkering. Available in
standard ADL and custom-grade BDL versions,
all protected by a tough Du Pont RK-W wood
finish.

To get that smart swamp buck with the
trophy rack. you need the perfect combination—
rifle and ammunition. Remington cartridges
with “Core-Lokt” bullets really plow through
brush and deliver superior mushrooming for
maximum stopping power. Learn more about our
10-point favorites in our free 40-page catalog,
See your Remington dealer, or write us.
Remington Arms Company, Inc., Bridgeport,
Conn. 06602,

Remingion. aw

Reminglon. Wosdsmaster. Gamemastier. and Core-Lobkn are trade marks
registered in the United States Patent and Trade mark Oifice by
Remdngron Arms Company, bnc.




YOUR MOTORCYCLE

‘Howto
carrya

safely

Riding ‘two up’
requires good
riding skills
and a bike
that's set up
right.

biBiIlHamthH

emember wvour first ride &8s a
R passenger on a  motorcycle?
Fun, waan't it? Or was it scary? 1l
yvou were sitting behind some reck-
leaa throttle jockeyv, it undoubtedly
was a hair-raising experience

In fact, more than one potential
motorevelist has turned off
because of a frightening first ride,
It seems that some cyelists feel they
have to ride wildly to impress thein
passengers, It's hard to enjov bik-
ing as a the guy up

Ill.'i'll

passenger if

POPULAR

MECHAMNIC

passenger

a ;

B Seat strap should be checked for fray-
ing and looseness, but best grip for

Passenger footrests on your motorcycle
must be tight; check them frequently.

Adjustable rear shocks can be set
for weight of your passenger.

front iz popping wheelies, riding The right bike

hands off and scraping mufflers in Is vour bike equipped for hauling

the turns. passenger? It should be adeguate-
Consider wvour passenger’'s wview v powered, You can't expect a 100-

point : Maneuvers or situations nor- e machine to haul two people safely

mal to wvou might be downright on a crowded highway, A 260 is
frightening to him. For example, minimum, and, depending on the
the person in back has no way of gize of vou and vour passenger, even

a 260 might not have enough stuff.

consider

knowing what you're planning to do

go he can't react as you can. Worse F'or serious two-up riding

he mav—in false anticipation at least a 400-ce bike,

react against you and cause you to Your two-wheeler should have a
loge control. Even if yvou're carrying 4t " passenger footrests and ei-
i model passenger, the extra weight ther a seat strap or a grab rail
affects vour bike's balance and con Hear-tire pressure 18 important, too
trol, Check the owner's manual for ree-



ommended pressure when carrying
someone. If necessary, set up the
rear shocks (if adjustable) to firm
getting to accommodate the extra
weight. And make sure your passen-
ger is wearing a good helmet along
with suitable eve protection.

How to sit and lean

Before vou and your friend start
chaging the horizon, brief him or
her on the fine points of two-up
riding. Your passenger should sit as
near to you as possible. In this way,
the center-of-gravity effect of your
total weight will be near to the
motorcycle's center of gravity. The
bike, therefore, will be more con-
trollable and responsive.

A passenger who sgits too far
rearward shifts the center of gravi-
ty effect too far back. The front end
becomes light and tends to wander.
Conversely, the passenger shouldn't
sit too far forward and push you up
on the gas tank.

If vour passenger holds onto ei-
ther the seat strap or the grab rail,
he'll tend to sit farther away from
you. The beast way is to have him
place his arms around your waist,
with fingers interlocked. This way
he or she won't be so inclined to
counterlean in the turns. Emphasize
importance of leaning with wou in
the turns. It's a natural reaction,
though, for an inexperienced pas-
senger to lean opposite the bank
side. S0 be prepared for it.

Make sure vour passenger is cen-
tered in the seat. In other words,
there shouldn't be any leaning to
one gide. It's not only annoving, but
it affects steering.

Tell your passenger to keep his
feet on the footrests at all times.
Even when you're stopped for a red
light or a stop sign, you'll find it
easier to manage the bike.

Warn about bumps ahead

Another good idea is to give yvour
passenger some warning of impend-
ing jolts or bumps in the road. In
this way, your friend can brace or
support himself against the foot-
rests to absorb the jolt better and
not lose balance, A passenger who is
jolted unexpectedly mav react by
grabbing you or by shifting his
weight sharply.

When riding long distances pack-
ing double, plan periodic stops. It's
tiring to both rider and passenger
to sit cramped for long periods of
time. A tired passenger will shift
around a lot more trying to get
comfortable,

A little consideration will make
motoreycling more enjovable and
safer for your passengers, They'll
thank vou for it. ™

SEPTEMBER 1978



(] ﬁ'_' =
¢ ~19 mg. “tar",1.3 mg. nicotine av. per cigaretre, FTC Repon MAY /8.
-

e ——
CoviAA W L SO DS T O (4]
= _"._

-

The man. The cigarette. They speak for
themselves.

Ordinary cigarettes just don‘thave what
Camel Filters has.

Its blend of Turkish and Domestlc tunaccns
gives him what he smokes for.

Pieasure. Satisfaction.

ek A Camel Filters Man understands why the

ey DEst umea are nften the slm;:ﬂest.
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Sustained flight on sunlight energy is no
longer a far-fetched dream. It's being done—at a price.

r-power
aircraft

A remotely-piloted, solar-powered alrcraft, built under an Air Force
contract, Astro Flight T404 takes off with help of runners on wings and
tail. it can climb at up to 400 i.p.m., to altitudes of over 17,000 feet.

But solar cells alone (dark areas on wings, right) cost $40,000.

by Bill Allen

Manna{i flight made possible
and sustained by nothing
more than sunlight? It has the
ring of a madman’s obsession, of
alchemy, a shell game . . . a free
lunch, Yet it's none of these; as
preparations for the first manned
solar-powered flight move toward
completion at several technology
centers around the globe, this once
mythical proposition is being taken
gquite seriously.

All energy—fossil fuels, nu-
clear, wind, solar—emanates di-
rectly or indirectly from the sun.
But so far, only indirect =zolar
power sources have normally been
used to take aircraft aloft. Now

solar and ultralight aircraft tech-
nologies are melding to perfect a
new flight format: direct solar-
powered airplanes. The cost of
cells which convert sunlight to
electricity, atill prohibitive but
descending, is the primary barrier
to thizs ultimate in ecologically
sound aircraft.

With development of practical
solar cells in the early 1950s came
realization that an airplane's
wings are potential ready-made
platforms for thousands of solar
cells which could power flight.
Probably the first serious proposal
came from the late Gus Raspet of
Mississippi State University, and

his former student, Bruce Carmi-
chael, in 1954. Twenty years later,
it was updated by F.G. Irving and
D. Morgan of London's Imperial
College of Science and Technology,

at an M.I.T. symposium. Their
paper outlined how the idea had
become practical technically, but
at a projected price of around
$100,000 for solar cells alone on an

SEPTEMBER 1878
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TRANSPARENT MYLAR
UPPER WING SURFACE

s

ELECTRIC
MOTOR

aireraft designed for one person.
Solar cells consist of slices two to
12 mils thick from a single crystal,
usually silicon. They convert sun-
light directly into electrical current
- by dividing the basic units of
= light—photons—into negative and
“  positive charges (See page 112, Feb.
¢ 'T7). Presently, the energy we are SOLAR CELLS
*  able to extract in this process is only MOUNTED ON WING'S
12 to 16 percent of the potential. BOTTOM SURFACE
With other expected -efficiency
losses at the motor and propeller,
this results in a hypothetical air-
eraft system's delivering as thrust
only 11.5 to 17.2 watts from each ALL FLIGHT CONTROLS
square foot of cells—out of a theo-
. retical maximum of 133 watts from
the incident sunlight per square
foot. Latitude (angle of the sun), BICYCLE PEDALS
cloudiness, air pollution, and wing

orientation further reduce power
production.

Yet fairly sizable remotely-pi- |
loted vehicles (RPVs) have already |
been flown on solar power alone. At
this moment, a solar, man-carrving
airplane is being completed in Eng-
land, with its first flight to take
place possibly before year's end.
Another project may be underway
in Japan, designed—as in the Eng-
lish wversion—to incorporate some
auxiliary manpower. PM will fol-
low these developments closely.

On these pages is a design for a
practical solar-powered airplane,
drawn from parameters given by
Irving and Morgan plus other
sources, Its 76.5-foot wing plus tail
carry about 375 square feet of solar
cells. This array would cost about

Experimental Solaris model airplane
built in West Germany awalls price
. drop in solar cells (detailed at right).




SOLAR CELLS ON TOP
SURFACE OF HORIZONTAL
STABILIZER, ELEVATORS

)
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ver 6.46 peak kilo-
- watts as thrust through
& motor of two to three
spower. It would sustain
~level flight and give low climb
tes (800 feet per minute (f.p.m.)
' less) at airspeeds from 18 to 60
mph (optimum cruise would be about
mph). Take-offs could be assisted
" precharged lightweight silver cell
tteries and/or by the pilot pedal-
g hard enough to add half a horse-
power to the propeller and 27-inch,
ground wheel. These
eatures also could prolong a pro-
solar-only flight time of four
eight hours. Sailplane-type per-
formance would enable skilled pilots
te %’M favorable air currents in
; ‘{Please turn lo page 166)
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HOLES REDUCE WEIGHT,
ALLOW LIGHT TO
PASS THROUGH

oy

~ SOLAR BALLOONS—
RISING WITH THE SUN

Balloons can be solar-powered oo, using direct heat-
ing of internal air to make them rise. In the early
1970s, iwo man-carrying versions were flown in the
U.5. and England. Neither seemed practical for rec-
reational use. But this year Raven Industries and
Frederick Eshoo, an Iranian, revived the concept.

The Raven/lshoo Sunstat is just a basket and fab-
ric envelope. It uses no fuel except some propane
for quick inflation, and for standby in case ol over-
cast, low sun angle or emergency maneuvering.

The transparent, reinforced-plastic hall of its
envelope admits sunlight and heat is absorbed by the
other half’s black ripstop nylon, backed with silvery
Mylar to reduce heat transfer. Two small electric
fans rotate air bag in relation to sun for more or
less solar heating. A top vent speeds cooling.

By hot-air-balloon slandards, the 70-foot-high Sun-
stat is enormous—105,000 cubic feel in volume, But
it's a warm-air balloon. Instead of propane-heated
alr with a 100-degree-plus internal/external
temperalure difterentlal, the sun raises
Sunstat's aboul 50°, so that more air
volume must be heated for equal

lift. Sunsiat may sell at about
$10,000.—B.A.




Starili
theories on
LIGHT and COLOR

by Lorraine Dusky
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Some scientists now believe that the kind of
light you are exposed to can affect your
moods, your behavior and even your health.

olor is such an everyday part of
c:nur lives it is hard to imagine
that it can have any effect other
than to please or irritate. But there-
in lies the clue—all of us are aware
that there are some colors we like
and some we don't; some make us
feel calm, while others are energiz-
ing. And if, as recent biochemical
regearch indicates, for each psycho-
logical event there is a physiological
reaction, the premise that color
might actually influence our well-
being sounds not so wild after all.

The use of color as therapy (zee
page 184) has been attempted in one
form or another since the ancient
Egyptians, The healers divined
which color the patient was defi-
cient in and put him in a room of
that color. Gems of wvarious hues
were also employed, and could either
be worn, held, or used to treat
water: You soak the gem in the
water, which “charges it" with the
eolor of the gem, and then drink the
water., Pythagoras experimented
with color therapy, basing his
methods on the notion that color
could be “fed” through the eyes,

The idea behind the gems as talis-
mans of health is that the various
stones—which are minerals—vibrate
at different frequencies and act as
condensers of energy from the sun.

Now conszidering that light and
color are frequency vibrations of a
sort, the thinking that gems could
alter the energy field around you is
not so farfetched. Furthermore,
some of the latest research in nutri-
tion suggests that minerals are
exceedingly important to health.
The difference here is that propo-
nents of gem therapy advanced the
concept that it is not necessary to
ingest the mineral; merely keeping
it in contact with the skin was
thought to be sufficient.

Different nutritive effects

Color therapists today generally
believe that when the body is in
balance it filters out of white light
the colors that it needs. When some-
thing's amiss, hues applied in a
variety of ways—even wearing a
light blue sweater on a day when
you have a sore throat—are sup-
posed to help. Green, for instance, is
thought to build muscle and tissue,
and likewise, they attest, eating
green foods will also help. Consider-
ing that green vegetables are a rich
source of vitamins and minerals,

needed to build strong tizsues, the
color therapists have a point there,

Although color therapy smacks of
the occult, some serious researchers,
most of whom would scoff at mat-
ters psychic, are coming up with
seemingly amazing results.

If we consider light a source of
energy, it is reasonable to assume
that each kind of light—each col-
or—might have a different nutri-
tive effect. Generally, foods of a
certain color tend to have the same
vitamins: Reddish foods (such as
meat and beets) frequently are high
sources of B vitamins; yellow-green
foods (lemons, greens) are rich in
Vitamin C,

At this stage of knowledge our
concept of color is a combination of
two theories, and the reality is
probably somewhere in between.
Light seems to act like a wave, with
a crest and a trough. When two
beams of light hit each other crest
to crest, their brightness increases,
and when a crest of one wave
touches a trough of another, the
brightness is diminished.

Yet, light remains a mystery, even
to the physicists, because sometimes
it behaves like a particle and not like
a wave system. We do know that no
matter what form it assumes it
travels at the speed of 186,000 miles
per second. This is a fact that we ac-
cept without fully comprehending.

Sir Isame Newton passed light
through a prism and a single white
beam was dispersed into red,
orange, yellow, green, blue, indigo
and violet, He attempted to relate
these colora to the seven notes in an
octave, and while critics derided
that connection as mystical non-
sense, we now know that sound, in
fact, has an effect on our perception
of color. Low-pitched zounds tend to
make color appear to deepen; red
moves toward blue, orange appears
more red. The opposite is true of
high-pitched tones, which make col-
ors seem lighter.

Light affects us in more ways
than simply allowing us to see. Any-
thing other than the full spectrum
of natural sunlight has been shown
to produce abnormalities in plants
and animals. Light, in addition to
being necessary for vision, stimu-
lates both the pituitary and pineal

Adapled from Total Vision, a new book 1o
be published this month by AAW. &5 1878,
Richard 5. Kavper and Lorraine Dusky,

glands and possibly other regions of
the midbrain which control the
production of hormones and have a
great deal to do with how we feel,

It is not simply that portion of
the spectrum which we can see that
is important, but also the bands of
long-wave ultra-violet that are pres-
ent but not visible to the naked eve.

Are we light-starved?

Several studies over the last few
decades link ordinary fuorescent
lights, which contain only a part of
the spectrum of light waves, to a
host of general ills far beyond tired
and aching eyves—from hyperactivi-
ty to cavities. And there is some
data suggesting that limited light-
ing may be related to some forms of
cancer. At least a half dozen animal
studies have come up with a similar
conclusions: reduced-spectrum light
ing influences the growth and inei-
dence of some types of cancer.

Incandescent lights, while they
lack the full spectrum of natural
sunlight, do not appear to cause the
same problems as limited fluores-
cence. Nevertheless, incandescent
bulbs emit little or no ultraviolet
and have a graduated continuum
which is slanted toward large
amounts of red and infrared.

John Ott, former chairman and
executive director of the Environ-
mental Health and Light Research
Institute in Fort Lauderdale, devel-
oped full-spectrum fluorescentz af-
ter nearly 40 years observing the ef-
fects of lights upon plant growth.

Ott created the full-apectrum by
adding the proportionate amount of
non-vigsible “black light" to the
blend of phosphors currently used
in a fluorescent tube,

Improved fluorescents are manu-
factured by several companies;
General Electric Chroma 50, Duro-
Test Optima, Philips Verd-A-Ray and
Vita Lite. They cost a bit more than
the limited-spectrum tubes, and the
black light burns out in approxi-
mately a year with normal use,
although the tube will still appear
to be going strong, making it neces-
sary to replace the fixture before
vou can “see” that it needs to be,

Garcy Lighting of Chicago is
manufacturing a system uging reg-
ular tubes with a small black light
tube that can be changed when
necessary during the normal life of
the larger tubes. Called Spectralite,

(Please furn to page 184)
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The right choice of features will help you
get the most out of home TV recording.

by Andy Morgan

h2 home video cassette recorder (VCR) is the hot

naw status appliance—for $1000 or so, you may still
be able to be the first on your block to own one. Every-
one knows th2y |at you siore programs on tape for later
view'ng But it's harder to know precisely which
machine wiill meet your particular needs in terms of
&d:h .astors as picture qua.ity, record-and-playback
time and convenience of operation.

To find out just how gcod today's VCRs are, we
chose a cross section of tha available machines. The
six you see here ably represent the general level of
performance you can expect from a home video tape
recorder. But this is far from a complete collection of
VCRs—there already are dozens on the market.

In addition, newer models may already be available
from each manufacturer. New machines are being intro-
duced so often, it would be impossible to be completely
up-to-date and still give each unit a thorough inspec-
tion. It's not as bad as it sounds, though. Most of the
newar machines differ only in cosmetics and in addi-
tiona! features compared with the units we tested. Tha
guts of thz machnes haven't changed much. So the
pe fo'manze you can expect from a VCR you see today
is about the same as the performance of the machines
we tested, even if it lcoks a little different or has a few
extra conveniences.

The most important thing to remember when you
shop for a VCR is that there are two major types of
machines—Beta and VHS (Video Home System)—along
with a couple of o*her versions that don't fit into eithar
of these categories. The different types are not compati-
ble—tapes made on one type of machine can’t be
played on ano'her type. And formats that have few
manufacturers behind tham—those other than VHS and
Beta—may not survive, so getting both prerecorded and
biank tape could bezome a problem. Tharelore, choos-
ing the format family to join is an important buying
decision.

In any case, the recording tape is housed in a plastic
cartridge about the size of a soft-cover book and about

82 POPULAR MECHANICS

Sony SL-8600

an inch thick. Inside the machine, the tape is drawn out
of the cartridge and wrapped around a rotating drum
that contains the record and playback heads. The tape
is in contact with the drum for a little more than half tha
drum's circumference, so that the path ths tape tak2s
as it passes the heads is roughly the horseshoe shape of
tha Greek letter omega. That's why video recorders are
said to use an "omega wrap."

The way the tape is drawn out of the cassette and
wrapped around the heads differs for tha different
mach!ne types. In tha Beta system, one swinging arm
draws th= tape out at on2 point and wraps it around thes
drum. Recorders that belong to the VHS family use two
parallel arms that pull the tape out at points on either



Zenith KR-9000W . ; JYC Vidstar HR-3300U

Panasonic ﬂmnlﬁﬂinq IV PY-1000. - .

side of the drum, then swing together to wrap the tape Bright, clear pictures are possible with all
tightly against the spinning drum. The VHS two-arm *'M- of the hall-dozen video casselle recorders

(VCRs) we tested. To magnify any flaws that

loading” system | [ i , but the ta n't run
(b bt W s s iy might appear in their reproduced piclures, we

at high speed once it's in playing position, so you have

to wait for the tape to load and unload every time you ﬁ?:f;;ﬂ;;";};?;;?ni 1:;::‘*?;?3::::3“;'3;‘““‘

swﬁph from play or record to Fast Forward or Rewind, 710. In the top row (above) the Sony and Zenith

or vice versa. The second or two of delay gets to be a VCRAs are Beta-format machines; the JVC records

pain, especially if you're used to audio tape recorders two hours in the VHS format. Units in the

and their immediate response. botlom row are all four-hour VHS recorders.
Beta-format machines, on the other hand, wrap the

tape as soon as the cassetle is inserted into the

machine, and keep it wrapped until you hit the Eject

button. That creates a minor nuisance of its own. You

can't get the tape out if you turn off the power before




Time-salting controls on some of the VHS-
format recorders, like RCA Select-Vision,
are somewhat awkward to use.

All conirols are clearly marked, easy to
use on front panel of JVC's Vidstar VHS
recorder—ideal for a tight shell,

You won't run out of outlels near the TV
set if your recorder has an auxillary sock-
et like this Zenith Beta unil.

Tracking adjusts VCR to play tapes made
on other machines. Tracking control on
this Sony Betamax is hard lo find and use.

gjecting the cassette. You have to
turn the machine on again first,
Strangely, VHS cassettes are larger,
but the machines are smaller. The
JVC recorder is substantially more
compact than others. So it's easier
to find somewhere to put it.

The complicated tape path causes
another problem with VCRs. If the
machines get cold—transporting
one to a friend's house, say—bring-
ing them into a warm room can
cause moisture in the air to con-
dense on the drum and other me-
chanical parts. The tape can stick
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and cause severe damage 1o the
machine's fragile innards. So you
have to let a VCR sit for an hour or
so after exposure to cold. Three of
the VHS machines we tested—Pana-
sonic, RCA and GE—have Dew
lights to warn that the machine isn't
ready. When the light is on, the
machine won't start, so at least you
don't have to worry that you haven't
waited long enough,

Recording time is another confus-
ing point. Basic Beta-format ma-
chines, like Sony's and Zenith's, can
record up to three hours on a

Moisture can damage a recorder, so
machines like GE Command Perfor-
mance won't run when Dew light is on.

Memory feature of machines like Pana-
sonic gives automatic tape rewind to
any point where counter is set lo 000,

Lower-priced Quasar VR1000PW uses
incompatible VX formal. Quasar also of-
fers Panasonic-lype YHS machine.

cassetie, Basic VHS machines like
the JVC can record up to two hours
on one cartridge. The other VHS
machines we tested—Panasonic,
RACA and GE—have two playing
speeds, so they can record up to
four hours on a single cassette. If
you want to record entire sporting
events or long movies, the extended
recording mode of some units could
be very important.

The longer-recording units though,
offer somewhat lower picture qual-
ity, not only at the slower speed

(Please lurn lo page 178)
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LETHAL IMPOSTERS

ere’'s a real oddball number"

Ed Owen says, lifting a sleek
gray plastic device from a glass
case, It was faintly reminiscent of a
hand-held color slide viewer.

“It's a Taser,” he explains, "an
electronic weapon manufactured in
California. It works somewhat like
a capacitor discharge system in a
car. You fit little plugs in it. Each
has two amall barbs tethered to 16
feet of insulated wire. When you
fire the thing its batteries dis-
charge 50,000 volts of current, Thia
explodes an electrie squib that spits
out the tethered barbs which, in
turn, supposedly snag in the cloth-
ing of whoever you fired at. As long
as you keep the trigger depressed it
pulses 50,000 volts, feeding it to the
barbs and giving the victim a
charge designed to keep him ‘pulsat-
ing’ and out of action.”

Edward M. Owen, a technician
for the U.S. Treasury Department's

Bureau of Aleohol Tobaceo and
Firearms (ATF), notes that the
unigue “persuader” originally was

developed to stop airplane highjack-
ers, By the time it was perfected,
highjacking had fallen off under
the Sky Marshal program.

This familiar cigaret pack and
lighter look harmiess. But lift the
pack foil and flip the lighter lid
{right) and both turn out to be
puns that fire .26-cal. bullets.

PM photos: Fred Ward /Black Star

Watch that cigaret pack—it could be a gun. Basement gun-
smiths have made deadly weapons from keys, grease guns,
tire gauges and pens. Some you wouldn't believe.

by Richard F. Dempewolff

The company, says Owen, tried to
market Tasers commercially—as a
deterrent to muggers and a general
civilian protector. But as a commer-
cially available weapon, the ATF
could not approve it.

The Taser is only one of more
than 4000 weapons in a “Firearms
Technical Library" assembled by a
team of five technical specialists
under Technology Chief Nicholas
Vainovich, in the Treasury Depart-
ment's ATF Bureau.

The unique arsenal, located in the
steel and concrete basement of the
U.8. Post Office Building in Wash-
ington, D.C., is not open to the
public, A wide variety of intrusion
devices alerts security guards when-
ever an unauthorized person passes
through the bank-vault-type door to
the sealed area. It Is, in fact, a "li-
brary” of guns available to law
enforcement agencies as a weapons

information reference file. The
growing collection represents guns
that have been seized in criminal
cases, or were bought from erimi-
nals by members of ATF's army of
1600 agents. Representative mili-
tary weapons have been donated by
the armed services. Other weapons
may be samplea submitted by manu-
facturers, or guns confiscated by
ATF under the National Firearms
Act of 1934, and the Gun Control Act
of 1968.

As Ed Owen explains it, there's
no such thing as an “illegal fire-

arm" in this country. However, cer-
tain weapons—such as machine
guns, sawed-off shotgpuns, short-

barreled rifles, pen guns, cane guns,
most  military-type  “destructive
weapons” and other specified lethal
devices—must be registered. An in-
dividual who wants to make such a
device, which Treasury men call a
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Treasury Depariment's gallery of guns includes racks of rifles
of every description, military weapons (behind Technician Ed

Innocent-looking pen, pencil and a tire
pressure gauge are all lethal weapons.
Each accepis a single .25-cal. bullet and
is fired by a simple trigger bution.

“National Firearms Act (NFA)
weapon,” may do so legally with
ATF approval plus a registration fee
{up to $200)—provided local au-
thorities and laws of his state
permit him to own it, It costs a like
fee to transfer most registered
NFA weapons later, unless they're
going to ATF.

Many of the exotic guns, “gang-
ster-type" weapons and Saturday
night specials on display in the gun
library were seized in criminal
cases, Biggest heartbreaker to a
sportsman is the $13,5600 Purdy dou-
ble-barreled shotgun, that a thief
stole from the workshop of an Aber-
crombie and Fitch gunsmith, After
sawing a foot off the barrels and
six inches from the stock, he got
caught using it in & narcotics stick-
up.
Stories behind most weapons in
the library are hard to come by.
“Objectivity is our rule,” Owen
explains, “When I'd get & gun in a
court case, I put the case report
asgide, I don't want to know about it.
If I should find that some guy killed
47 people with the weapon, it could
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Owen, examining gun), a collection of nearly every handgun
type known (above) and cases filled with oddball homebuilts.

Heartbreaker for gun fanciers is the clas-
sic $13,500 Purdy shoigun, which was
stolen by a totally ignorant thief. He

=

r

Thompson submachine gun—""the gun that
made the 20's roar"—is a collectors’ item
loday, bringing up to $5000 or mora. Now

cloud my judgment when I testi-
fj-"."

Many devices, however, tell a
graphic story by themselves. Typi-
cal is an attache case "assassination
kit" seized in a Florida crime syndi-
cate operation. Inside the innocent-
looking thing is an Armalite ART
22 rifle with silencer and cutdown
barrel. A simple linkage bar extends
from the trigger to a brass finger
loop under the handle. A small hole,
framed in ragged leather on the
front end of the case, attests to the
fact that the kit served its purpose,
But Ed Owen apologizes for it.

“Tt's sloppy,” he saya. “The thick

promplly sawed a foot from the barrel
and six inches from the stock for a nar-
cotics stickup—in which he was caught.

a currently produced mini-Thompson,
about half scale, takes .25-cal. bullets in
a 20-round drum magazine.

rod and finger ring give it away.
We've seen sophisticated ones with
black pushbutton triggers. One we
made, as an example for our mu-
seuim, had a camera cable release
that ran through the handle to a
finger-pull. This one is crude.”

Most assassination kits, Vaino-
vich and Owen point out, are used
by organized crime, (rather than in
political "“hits™).

Guns in everyday disguises
Back at the glass case that houses
“homebuilts,” Ed Owen szelects a

number of everyday items and lays
{Please turn fo page 174)




Assassinalion kil in an aliache case has bullel hole in front ATF agents, Open lid (right) reveals cut-down rifle and crude
end, indicating it had seen aclual use before confiscation by trigger bar connected to finger loop under case's handle.

F B i 'd-_‘f'.'d

Rockel pistol made by American manu- Decorative brass gate key is actually a  is fired by pulling back the spring-mount-
facturer fired tiny missiles with four ven- single-shot .25-cal. weapon that can kill. ed firing-pin knob, visible at the boltom
turis. It became an Alr Force flare gun. Stem delaches to accept bullet. The gun end of the key's handle.

P

Taser, an electronic gun, fired barbs Cane guns, popular at the turn of the take a .410-gauge shol shell. Plain han-
tethered lo wires carrying 50,000-volt  cenlury, often were works of arl. One died one (right) detached stick from han-
pulsating charge to its target victim. with carved jade handle (left) opened to dle lo reveal revolver with bayonet.

Minlalure grease gun fires a
bullet Instead of grease. It's
typical of specials that wind
up in gun fanciers' collections.



had been waiting for America
to build a car like the Rabbit
and Honda. It finally came, but
with better styling, a more roomy
interior and a lower price tag,”
says a Wisconsin production
supervisor and Horizon owner.
He's one of 2000 Plymouth Ho-
rizon and Dodge Omni owners we
surveyed to get a wide spectrum
of reactions to their cars. Most
Omni-Horizon (O-H) owners
thought the vehicles themselves
were great, particularly as to
economy, handling, roominess
and comfort. But a few report un-
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Front-wheel drive feature was reason
many bought an Omni or Horizon.

satistactory dealer mechanics and

small, annoying early problems.
Before we get into specific

problems, let's review some over-

all reactions to the cars. A Minne-

sota office manager observes
that “interior roominess is sur-
prising. The trunk area holds a
fantastic amount, especially when
you put the rear seat-back down."”

A Colorado Omni owner and
industrial parts manager: "“The
front-wheel drive (fwd) gives ex-
ceptional stability in crosswinds
despite the surface area of the
car. | also like the precise, fairly
short throws of the shifter and the
performance from this small, eco-
nomical engine.”

A Michigan writer: "We like our
Horizon’s fuel economy—26 mpg
in town and 31 on the highway.,
Also the fwd roadability and over-
all efficiency of layout. Interior
space is intelligently used. Very
comfortable. We love it!"

A Florida aircraft mechanic: "I
originally wanted a VW Rabbit,
but they cost too much. The wife
wanted an American-made car
with economy and good service.
So we made a deal. We're very
pleased with the Omni. It's quiet,
has an excellent paint job, good
fit and it rides a lot better than my
old 1970 Dodge."

Omni owners rated dealer ser-
vice average to poor by a 51-
percent majority. Plymouth deal-
ers scored better: only 46.8 per-
cent of Horizon owners rated
them average to poor. Repeated
bring-backs, waits for parts and
repairs, and lack of familiarity
were some  more-often-voiced
criticisms.

Over 65 percent of the owners
wa queried had experienced me-
chanical or fit-and-finish prob-
lems that needed dealer adjust-
ment—ifairly high when compared
with other cars we've reported in
this price class. Most problams,
though, were minor.

A  Texas schoolteacher re-

BY MICHAEL LAMM

Handle very well, thank you,

WEST COAST EDITOR |

—

and fuel economy is great, DODGE OMNI .
but too many rattles —
Fuel-tank placement is makes their use difficult

ahead of rear wheels for

safety in rear impacts. and they pinch fingers.
Access space around
1.7-liter Four makes

do-it-yoursell service sasy.
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ports: “First the spring near the
carburetor came loose, then a

broken clip on one rear door kept
it from opening, next | got a vibra-
tion at a specific speed, and final-
ly the wiper switch on the steering
column quit. These aren't any-
thing major, and all were repaired

Accelerator-pedal size and/or location
didn't measure up lo some owners’ feet,

under warranty, but it surely is
annoying to have to go back every
week for service."

Over 80 percent of O-H owners
rated workmanship good to excel-
lent, "Every part is put together
well,” opines a South Carolina
student. And a New York retiree
echoes, "l was pleasantly sur-
prised by the quality of my Omni.
It's really sumptuous—well put to-
gether mechanically, neat and ef-
ficient."

We got the following responses
from owners about comfort:

“Excellent spaciousness front
and rear,” comments a Michigan
guality controller. "l have a six-
foot-two friend who's comfortable
in the rear seat.”

A Wisconsin dairy farmer: "For
a small car, the ride is outstand-
ing. There is also more legroom in
the back seat than in a lot of full-
sized cars.”

A New York computer special-
ist: "This is truly a 4/5-passenger
car, and it can seat that many in
comfort and still not bottom out
on most road surfaces.”

Front-wheel drive and general
handling characteristics received
spontaneous praise. A New York

PM survey found four-cylinder power-
plant is perfeclly suited to the car.

First U.S. subcompacts
with front-wheel drive

The Omni and Horizon are nimble and
predictable handlers as PM found in
its Firsthand Report (page 64, Jan.
'78) and its coast-to-coast drive (page
93, Apr. '7T8). Owners, too, rate han-
dling as a most-liked feature (second
to fuel economy).

When it comes to fuel economy,
owners are especially satisfied. In our
surveys, low or lower-than-expecied
mpg usually is cited as a dislike or
area needing improvement. Only a
low (Omni) or insignificant number
{Horizon) of owners complained.

The Omni-Horizon (0-H) uses a
frent-wheel-drive (lwd) VW Rabbit en-
gine block, stroked slightly to give
128 cc more displacement and a lithle
more torque. Chrysler puts on its ewn
manifolds, a Holley two-barrel carb,
ignition, and accessories. The O-H
also uses the Rabbit's four-speed
manual gearbox, although a Chrysler
Torque-Flite is optional,

Slightly larger than the Rabbit and
several hundred dollars less expen-
sive, the O-H makes efficient use of
space and boasts 34.4 cu. ft. of
luggage area. Contrast this with 29.2
cu. ft. for the Nova halchback. O-H
weighs a mere 2100 Ibs., thanks lo
such economies as B8-lb. aluminum
bumpers that interchange frontl to
rear. MacPherson struts fore and
independent and coll-sprung axles aft
suspend OH; front discs are standard.

A NATIONWIDE SURVEY BASED ON 1,892,165 OWNER-DRIVEN MILES

Horizontal bar in grille
distinguishes Horizon
from Omni.

Front-wheel drive impressed
buyers; front disc brakes
are standard equipment.

Excellent all-around
visibility dispels
smali-car feeling.

PLYMOUTHHORIZON

Spare lies flat and
out of the way undar
the rear cargo floor,
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schoolteacher says, “We test-
drove our Horizon in 8 to 12
inches of snow, and because it
negotiated our driveway with a
20-percent grade in deep snow,
we bought it."”

“It's a fun car to drive—puts me
back in the driver's seat again,”
enthuses a Vermont physician.
“We live on a curving, steep road
eight miles out of town and find
traction excellent.”

A Florida car renter: “Front-
wheel drive and steering really
make the Horizon corner and hold
the road very well."

A New York physician: "Excel-
lent design. Easy to handle. Re-
sponsive, Good ride. Easy to park.
A delight to drive. Easily maneu-
verable."

We next asked respondents to
list features of their Omnis and
Harizons they liked least. Roughly
15 percent had no complaints,
here's a cross section of the rest:

"My fingers get caught in the
door handles,” complains a Dela-
ware pipefitter, “and | can't get
the doors open in wintertime
when | wear gloves."

inois piano tuner: “The gas
pedal is all wrong. Its angle is too
steep, and it's too far to the right.
It's impossible to drive any dis-
tance without getting a cramp.”
(The gas pedal position in later O-
Hs has been changed for greater
comfort.)

An independent Michigan me-
chanic criticized his dealer's ser-
vice department: "The Omni is
the first car we would like to own
two of. However, after having to
deal with the company's service
staff, | have serious reservations.”

“Rattles like a can of marbles
when you go over rallroad

Owners praise versalility: (lfrom top)
security panel raised; same panel cov-

ering “trunk"”; rear seat folded for
“station-wagon" configuration.

tracks,” groans an Oregon house-
wife,
Minnesota baker: ""Noises in the

dashboard, no underneath vents,
can hear shock absorbers and
gas tank when rear seat folded
flat, and it's hard to remove the
oil filter.”

Wisconsin postal clerk: “Gas
mileage not so good as expected,
and it's hard to find a comfortable
position for your right foot when
cruising."

Here's what Omni and Horizon
owners like best about their cars.

A  Colorado flower grower:
“This Omni has replaced our
Saab for personal use and a Ford
van for business. It has traveled
every major mountain pass in Col-
orado, driven through 18 or more
inches of heavy, wet snow without
snow tires, and done everything
we expected of it and more. If it
continues to perform as it has, we
agree that is is the car of the
future."

A Wisconsin carpenter fore-
man: "We like the solid feeling of
the car, the front-wheel drive, the
four doors, the comfortable and
roomy back seat, the visibility, the
idea of the hatch and rear storage
area, but we especially like the
Horizon's looks. That is what
attracted wus initially and what
probably sold us on the car."

An independent  designer/
technician from Wisconsin: "l tried
the Honda and Rabbit but want-
ed to buy American. This was
the only car on the market com-
parable to the Accord. It has ex-
cellent visibility, and handling is
tops. | took delivery in mid-Janu-
ary, s0 | had the opportunity to
try my Horizon out all winter. Can't
praise front-wheel drive enough for
safety in snow and on ice. | came
from a Chrysler New Yorker, and

(Please turn to page 172)

SUMMARY OF 1978 OMNI-HORIZON OWNER REPORTS

Dodge Plymouth Dodge Plymouth P Dodga  Plymouth
Omnl  Herizon Omni  Horizon Omanl l?m-lm Dm.‘li Harizon
Total miles driven 583,573 1,008,532 aln:m' ﬁﬁrkrnl'n‘n:r[:r E ; 13.2 m gg En-d ﬁg :E_g
Avsrags mpg (with 4.spasd nhandy doar Randies : ’ B verage . .
manual transmission): Gas milenge 6.2 Comfort spinion (rear seal): Fair 11.3 15.6
In tawn 254 256 | What changes would you like? Excellant 36. 27.9% | [Poor 2.7 15.6
Long trips e il.E Gas pedal Iocation, ¥ery good 7.6 46.8 Numbar of vehicles owned:
did you choass this car? angla 15.1% 12.2% Goed 18.3 19.5 This car only MT% 3I8.7%
canamy 54,50, 55.39 No changes 12.4 12.2 Fair & 5.3 Two cars 48.5 52.8
Front-wheal drive 33.0 29.6 Different door handles B.] 13.8 Poar 0.5 0.5 Thres cars 12.9 6.0
Styling 240 6.8 Ditferant seat shape, Had any mechanical trouble? Four or mare cars 4.0 2.5
Ronminess 200 196 site 8.1 1.7 Yes 67, 66.7% | Makes of other cars owned:
Overall size 185 261 Bettor quality/ Ho 22 333 Chevrolet 2.7% 9.4%
Specifc likes bR 76 99 | what type of trouble? Ford 20 156
Ecanomy 60,19 61.09 | Workmanship uphﬂll Carburstor 14,19 22.19% Plymatith 12.1 18.9
Handling 551 513 Excellent 19.0% 19.6% |  Shilting 12.8 1.8 Chrysler 10.6 9.0
Room mess 338 354 Very good 465 447 Brakes 10.4 107 Dodige 9.8 1AB
Styling 28.3 2.1 Geod 16.0 17.1 Transmission 9. 8.4 Age distribution of owners:
Front-whesl drive 722 Fair 12,5 8.0 Winars B 1.6 15.29 ynars 28.3% 26.6%
Comfart 1.7 267 Poor 60 106 n..l.. rapairs satisfactory? A0.49 years 1.6 53.9
Specific disliies: Comfort opinion (front seat): 51:2% 65.8% | 50-plus “1 184
Nelse and rattles 18.6% 10.0% |  Excellent 46,000 39.4%, Nﬂ 48, 4.2 | Would you buy another Omni-Harizon?
Foor dealer sorvics 14.4 8.9 Vary good 38.8 47.5 Dwalar psrvica opinlon: Yes 7r.2%, 8329
Mo complaints ua 177 Good 12.4 9.6 Excallant 16. 20.60% | Mo 28 168

*Percentages might not equal 1009 due to rounding, insulficient data or mulliple responses.
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New electronics for education,

A portable breath analyzer—imporied
from Sweden, where drunk-driving laws
are espacially tough—Ilets you check
your own or a guest's blood alcohol level
by electronically measuring the concen-
tration of volatile gas in the breath. The
test subject breathes into the lop of the
device, then Alcocheck lights a green
LED for blood alcohol below .04 percent
(safe), a yellow one for .04 to .08 percent
{questionable} or a red one for a level
above .08 percent (unsafe). Price is $70;
Western World Trading Co., 1458 Win-
chester Ave. Glendale, Calil. 81201.

Six-digit,

liquid-crystal-display
from Mational
alarm that alerts you by chirping for a
minute or until shut off. It gives contin-

walch
Semiconductor has an

uous display of hours, minutes and
seconds, shows the day of the week on a
button-push, has glow-in-the-dark tritium
backlighting. Three models are $60 to $80.

convenience, fun

Combining floating-point digital time de-
lay and computer models of performance
environments, Advent SoundSpace con-
trol recreales a range of acoustic
spaces—irom a small club lo a cathe-
dral—by providing signals for an addi-
tional slerec amp and rear speakers. You
control size and brightness of the space.
Suggested retail price of the unit is $595.

Newly available for

direct
Happy Talker replaces conventional tele-

purchase,

phone mike, blanks out background
noise so only your voice gets through. It's
$13; as shown, 520. Roanwell Corp., 180
Varick St., New York, M.Y. 10014,

Esessasoee
BT U
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New teaching toy from Texas Instru-
ments, Speak & Spell talks 1o tykes with-
oul using magnetic tape or mechanical
sound reproduction. lts speech-synthesis
circuitry pronounces one of 200 words
(those most troublesome for youngsters)
al random, lets user lype a spelling of
the word, then tells him if he's right and
pronounces the spelling, announces his
score after 10 words; it also plays word
games. Extra word lists will be available
in plug-in modules. Retail price is $50.

Versatile concept in home compulers,
Exidy Sorcerer puts the programming
language into a plug-in cartridge, yet also
has full keyboard and numeric pad, 8000
bytes of user memory, dual-cassetle and
modem (telephone) interfaces, S-100 bus
for compatibility. System Is $895 with
Basic module. Exidy Inc., 969 West
Maude Ave., Sunnyvale, Calif. 34086,
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Throw away your little black book and
replace it with an electronic notebook.
Canon LC-Memo will store 21 names and
numbers for a year in its alpha-numeric
memories. Enter a name via the key-
board, and the device gives you the
number on its LCD display. Good for
short notes and lists, loo, i's also an
eighi-digit calculator, and costs $90.

Superphone 7700 does everything but
talk te you. It's a dial-exchange-compati-
ble pushbutton phone with dialed-num-
ber display, timer, autodialing of 20
numbers, digital alarm clock, stop-walch
and calculator. It's $199; made by Inte-
grated Circuits Packaging, Inc., 3008
Scott Blvd., Santa Clara, Calif. 95050.
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catry messages apywiigre—throuigh anyimhg “‘“

by Rabeﬁl. Perry

Unique bubble chamber pholograph from Fermilab shows four extremely rare neutrino interactions (small lquarn} occurring.

magine the worst: a thermonu-

clear war is imminent. The first
burst of atomic radiation fills the
atmosphere. All telecommunications
halt.

How will our military command-
ers—and the President—atay in
touch with the nuclear submarines
still submerged and operational?
Their remaining missiles might
prove the margin between total vie-
tory and total defeat. But, accord-
ing to sealed orders, they have to
wait until they receive a direct
Presidential command. How will
anyone ever tell them where and
when to strike?

Today, there iz no foolproof way
anyone could reach those subma-
rines with any existing communica-
tion aystem. But if teams of both
Naval and private scientists suc-
ceed, there may soon be a completely
undetectable and jamproof way to
communicate.

Even more incredibly, these su-
persecret beams will travel through
the Earth, not over or around it like
conventional radio messages. This
improbable communications net-
work will be based on radiation-
free, subatomic particles called neu-
trinos,

Nuclear physicists have only been
able to detect neutrinos regularly
for about five years. Yet, forward
looking scientists like Dr. Peter
Kotzer of Western Washington Uni-
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versity, Bellingham, Wash., say in-
tense, powerful beams of these par-
ticles could also revolutionize all
telecommunications—television, tele-
phone and radio—in a few decades.

Neutrinos (Italian for “little neu-
trons”) are exceptional because
they pass through matter—all

kinds—as if it were transparent
(see The Shot Heard Around the
World, page 94). Neutrinos have
no mass and no electric charge.
They are the offspring of subatomic
particle ecollisions—protons collid-
ing with protons. They travel at or
near the speed of light.

Neutrinos are so small—about
100,000 times smaller than a pro-
ton—as to be almost incomprehensi-
ble. Protons are one of the basic

rd
4
/ :
/ | \
DETECTOR "i"l.LI‘I:ITE
MODULE SOUARES

Cherenkov detector, named for the Rus-
sian scientist who devised it, uses a photo-
cell to monitor neutrino collisions.

building blocks of the universe: One
proton and one electron make up a
hydrogen atom, the smallest atom.
The space between the proton in the
center of the atom and the rotating
electron has been compared to the
space between the Earth and the
sun, Imagine how much smaller the
neutrinos are!

A radio wave, or any kind of elec-
tromagnetic transmission, bumps
against matter and is deflected or
attenuated. Yet with just the short-
est burst of energy, neutrinos will
zoom right through any known me-
dium. This ghost-like quality makes
them almost impossible to intercept.

But tracking neutrinos, on the
other hand, is fairly easy—if any-
thing in the world of particle phy-
gics is ensy—saays Dr. Albert Saenz,
head of a research team at the
Naval Research Laboratory near
Washington, D.C. Saenz's group is
currently conducting studies in
close contact with Kotzer and oth-
ers, A decade ago, researchers be-
gan to realize that neutrinos fired
in short bursts from man-made,
high energy accelerators, such as
one at Fermilab, near Bativia, I,
occasionally collide with other suba-
tomic particles and leave tracks that
can be recorded on apecial detectors.

The frequency of these collisions
is very, very low—on the order of
one for every 17 tons of matter
traversed. Yet, within a yvear, Kot-




zer's group may actually send and
receive the firast human “message”
on a mneutrino beam. Kotzer has
three proposals before a Fermilab
Review Committee: The first is a
small test within the target area of
an accelerator like Fermilab. The
second would shoot & neutrino beam
into Washington's Puget Sound to
test working neutrino detectors.
During most of its passage in that
test, the neutrino beam would be
above ground. So, the third pro-
posed test—with no target yet
fixed—would send a beam entirely
through the Earth.

Since neutrinos were first found
in 1956, they've only been “used" to
explore pure scientific theories—
the sun's structure, galactic explo-
gions and even more exotic atomic
particles, Kotzer's team wants its
first test to examine "a simple
coding scheme—Ilike Morse code—to
demonstrate that we can recognize
patterns in neutrino beam bursts,
he says.

640,000-watt bursts

Using a high-powered particle ac-
celerator like Fermilab isn't like
playing catech in the back yard,
though. This huge accelerator is
actually a series of small accelera-
tors which, within seconds, generate
more than 400 billion elecl:run volts
(giga-volts or GeV.) at 53.1 mega-
hertz (millions of radioc waves per
gecond). An electron volt iz a mea-
sure of the energy which a particle
acquires when it is introduced into
a field created by a specific voltage.
In conventional terms, the energy of
one proton thrown out from the 400
GeV. accelerator is 0000000064
joule. But the average number of
protons emitted in a one-second
burst is 100,000,000,000,000 or 10"
protons. Each burst packs a very
dangerous wallop of 640,000 watts,

Besides Fermilab, only three oth-
er accelerators in the world are
powerful enough to conduct neutri-
no communications experiments:
Brookhaven Laboratory on Long Is-
land, Serpukhov Laboratory near
Moscow (which has more power
than Fermilab) and the CERN Lab-
oratory in Zurich, Switzerland.
Brookhaven, with 40 GeV. power—
the minimum for these tests—was re-
cently given the money to expand to
Fermilab's present size.

Fermilab offers an excellent ex-
ample of how such tests would cccur
at any of these locations, The Fer-
milab accelerator is a mile-wide
ring of 1000 supermagnets buried
19 feet below ground. The proton
burst beging in the “injector,” a pre-
accelerator, a linear accelerator and
a booster. The protons gather speed
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and power through these three and
are hurled into the main ring.

Driving protons with magnets

The magnets in the main ring
“bend” the proton burst and in-
crease its energy. Each time a
proton hurst circles this ring—
about once every 20 billionths of a
gsecond (20 nanoseconds)—it can be
driven out of the main ring by
different magnets.

The protons hurtle through a se-
ries of stronger magnets, which
fling them into *the switchyard." In
this long, underground passage, the
proton beam is magnetically manip-
ulated, shaped and literally split
into three separate beams. First,
one Is quickly “shaved off" into a
proton testing area; another part
into a meson (another particle)
testing area a few hundred vards
further along. The main beam
shoots into the neutrino area (433
vards wide and B67 yards long),
striking a 20-ton aluminum bar,

The proton beam collides with
aluminum atoms and immediately
releases a trillion neutrinos. Nor-
mally, the neutrinos fly into a 15-
foot-high bubble chamber filled with
about 8000 gallons of liquid hydro-
gen, Even then, the trillion neutri-
nos leave only a few “tracks" during
each burst (see photo, page 92).

In Kotzer's experiment, however,
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Aerial view of Fermilab, Batavia,

Closer view of neutrino area shown above; neutrino beam is in the center.
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UPDIKE VS. NEUTRINOS

Almost two decades ago, when sci-
ence's early guesses as to the na-
ture of the shadowy world of sub-
atomic particles served mainly to
confuse the general public, the
neutrino's suspected presence was
announced. One of those taken a-
back by its bizarre properties was
the respected novelist, John Updike,
whose poem on the subject, Cosmic
Gall, first appeared in The New
Yorker in 1960. It remains a classic
of its type:

Neutrinos, they are very small

They have no charge and have no mass
And do not interact at all,

The earth is just a sifly ball

To tham, through which they simply pass,
Like dustmaids down a drafty half

Or photons through a sheel of glass.
They snub the most exquisite gas,
Ignore the most substaniial wall,

Cold shoulder steel and sounding brass,
Insult the stallion in his stall,

And, scorning barriers of class,

Infiltrate you and me. Like lall

And painlass gulllotings, they fall

Down through our heads into the grass.
Al night, they anter at Nepal

And plerce the lover and his lass

From underneath the bed—you call

It wonderful; I call it crass.

Copyright @ 1860 by John Updike; reprintad
fram Telephone Poles and Other Poems by
pormission of Alfred A, Knopt, Ing.
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the plan is to simulate special detee-
tora like those that could constitute
a deep underwater communications
gvatem, They will test to see if
“Cherenkov detectors” will actually
track and record neutrinos in syn-
chronized bursts, the way electronic
pulses are recorded in digital and
analog computing,

“We will transmit specific neutri-

no patterns so we can tell if the
receiver “reads" the pattern. We
want to tune up for a search for
gpecial heavy-mass neutrinos that
may travel slower than the speed of
light. If we can trace them we'll
learn how to control neutrinos in
pulsed signals," says Kotzer.

The Cherenkov detectors, first
built in 1970, don't actually catch

“It's been proposed that we work
with the Russians to send neutrino
beams from Fermilab to Lake Bay-
kal, the largest freshwater lake in
the world, near Mongolia," says Dr.
Peter Kotzer of Western Washing-
ton University. “The lake is about
6000 miles through the Earth from
Fermilab. (Remember the Earth's
diameter is only 7917.) The lake is
about 5000 feet deep and holds 6
percent of the world's fresh water.”
As if sending messages through
the Earth isn't enough, Dr. Kotzer
says '‘several new kinds of phys-
ics” will soon be possible using
neutrino beams. Among them are:

Earth measurements. Neutrinos
may oscillate in relation to other
particles. If they do, we'll have a
way to measure the motion of the
Earth's subsurface plates and test
the "Plate Tectonics" theory with a
device 1000 times more sensitive
than anything used now, Kotzer
says. Neutrino beam determina-
tions of these plate movements
would be accurate to within one
foot or less.

Extraterrestrial communications.
The NASA Cyclops project is trying
to detect intelligent signals from
outer space. "Our opinion is that
intelligent beings elsewhere in the
universe would use neutrinos to
send signals because of their dis-
tinct advantages over any kind of
electromagnetic waves,” Kotzer
says. "We can now use our detec-
tors to receive neutrinos from
point-like sources in the galaxies
and attempt to decode possible in-
telligent transmissions.” This ex-
tragalactic search could be an
extension of two very vigorous cur-
rent programs to differentiate neu-
trinos from cosmic rays.

Cosmic ray detectors: “The larg-
est of these programs is Project
DUMAND (Deep Underwater Muon
and MNeutrino Detection) sponsored
by the Naval Research Laboratory
and concentrating on refining
Cherenkov detectors to measure
cosmic neutrino sources. A second
project group is using manned sub-
mersibles carrying detectors to

The shot heard through the world

FERMILAE
TRAMSMITTER
BATAVIA, ILL

NELTRON
BEAM

SUBMERGED DETECTOR,
LAKE BAYKAL, SIBERIA

international experiment

Suggested
would send neutrino message through
Earth from lllinois to U.5.5.R.'s detector.

1000 and 2000 feet deep, and is
funded by the Harbor Beach Foun-
dation. It's led by Edwin Link, who
developed the famous Link Trainer
for pilots, and J. Sword Johns. Off
the Bahamas recently, this group
set a world record by submerging
cosmic ray recording equipment
2000 feet deep at normal atmos-
pheric pressure and retrieving it.
Mo small feat when you consider
the tons of pressure per sguare
inch at that depth.

Faster-than light particles. Neu-
trino communication refinements
could detect and record suspected
subatomic particles that move fas-
ter than light, Kotzer says.

New neutrinos, Kotzer also thinks
the experiments may reveal new
principles of particle physics. The
theory is neutrinos can change
into mu-mesons, heavy leptons or
even electrons. As he puts it,
“Proving that would be like proving
humans can change their sex with-
out the aid of surgery.”

a4 POPULAR MECHANICS

neutrinos. They record on “photo-
multipliers” the infinitesimal flash-
es of blue light emitted when neu-
trinos collide with other particles,
The light is emitted along a 41° muon
(yet another subatomic particle)
cone which races in front of the
neutrinos.

Cherenkov, an B86G-year-old Rus-
sian scientist, discovered and stud-
ied the bluish flashes as a research-
er at a Moscow University laborato-
ry in the early 1930s. Now retired
after directing the same lab for
many years, he still continues his
particle physics research.

The detector is made of deceptive-
ly simple materials: two 5-inch-
gquare Lucite sheets. In a quarter-
inch space between the sheets, a
sodium fluorescin solution is trap-
ped. Photocells and conventional
electronic devices record the flashes
when they hit the Lucite sheets, If
the flashes equal the same number,
timing and spacing as that mathe-
matically predicted from the neutri-
no beam at its origin, then neutrino
“communications" will be a reality.

Kotzer's Cherenkov detector will
include three photomultipliers. It
will be five feet in diameter, will look
like an eyeball, and will weigh about
30 pounds.

Undersea photomultipliers

This first “message"” will also
teach scientists how to calibrate
undersea arrays of these photomul-
tipliers. They'll then know how to
refine the neutrino bursts and the
detectors to operate within the same
billionths of a second.

Yet this is only a beginning., The
power of the Fermilab accelerator
will soon be increased by 250 percent
to one trillion electron volts (TeV.)
and will thus achieve “Tevatron”
status. Kotzer says that will increase
the neutrino detection rate by 1500
percent while costs increase only
250 percent.

Dr. Saenz says the current neutri-
no beam eollision rate averages only
25 collisions per hour for every
million tons of water at a distance
of 600 miles from the accelerator.
With the Tevatron, Saenz specu-
lates, the collision rate should jump
to 25,000 per hour for every 10
million tons of water at 600 miles,
and 2500 collisions per hour at 6000
miles. The one-vard-wide (at the
Fermilab aperture) neutrino beam
widens to three-fifths of a mile at a
600-mile distance and to six miles
wide at 6000 miles. The water
“catch basin” at 6000 miles would
have to have a volume of 1350 cubic
feet with several hundred detectors

(Please turn fo page 176)
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Blow-up

Inflatable Air-Diffuser (below left) and Air-Brella (below right) are two photo aids
that don't add much waight or bulk to your camera bag. Air-Diffuser softens and
spreads out the light of a flash unit. Air-Brella supplants larger and heavier white um-
brellas for use In bounce flash and is said to reduce harsh shadows. Both items
strap to any flash unit and come with a set of six colored filters. Each is $12.50
from Mew ldeas, Inc., 3728 West Enfield, Skokie, ll. 60076,

Copy stand

for instant
cameras

Make Instant copies
of Instant photos,
snapshots, printed
matter and small ob-
jects with a Rhedan
Copler Kit, Six differ-
ant models maka [t
possible to adapt any
instant camera for
copying purposes.
Most cameras con-
nect 1o the Copler Kit
in an upright position
(top photo); some,
like Polarold's SX-70,
set up horizontally
(bottom photo). The

Sound Minder

Audiophiles and people with noisy neigh-
bors can measure sound levels from 60
to 126 dB with this battery-powered
meter from Radio Shack, Unit measures
across the welghted scales G (wideband
sound) or A (greatest human sensitivity).
A slow/fast response switch allows
checking average or peak levels. Meter
is sald to be accurate to = 2 dB at 114
dB, costs about $40.

manufacturer claims
that plctures that are
too light may be
copled darker, and
vice versa, The kit in-
cludes lens, copler
stand, adapter set
and object position-
ing base. It's priced
from about 8 to $15
from Rhedan Co., Box
768, MNew Haven.

Conn. 06503,

[

{
f
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Hold the phone

With a simple two-wire connection, Hold-
A-Call enables you to hang up one phone
and plck up an extension—no phones
left off the hook by mistake. An LED in-
dicates a call is being held. About $15
from Radatron, Box 177, 2424 Niagara
Falls Boulevard, Morth Tonawanda, N.Y.
14120,
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The home inferno-
now it's deadlier
than ever

New materials emitting toxic fumes,
plus phenomena like ‘cold fires’ and

‘flashover,” make any fire in your home

he idea of a fire breaking out in

yvour home has never been a pleas
ant one. Unfortunately, the evidence
mounting up now in reports from
fire investigators, insurance compa-
nies and municipal officials points
to an entirely new syndrome of fire
in the home.

In brief, these fires, which can
cause death in a number of ways,
are deadlier than ever.

From these reports, the consensus
describes the new fire syndrome as
a new pattern of toxic or combustible
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a serious threat to life.

by Ed Fales

which there can be no

Dav after dav, ne
reporting: “House explodes as fire-
men arrive. Seven die. Puzzled fire-
men find family dead but no one
was burned.”

And so on. It happens, too, in
apartments, and even one-story
ranch  style homes—and mobile
homes, manv of which now are
known to be literal firetraps.

Fires weren't always like this.

smoke. (Now
\ wood, no smell at
You'd the crackle of
{(Now there may be gi-
lence—right up until the booming
phenomenon known as “flashover.”)
And before, there would be time to
phone firemen, or use a garden hose
or fire extinguisher. (Now, says the
National Fire Protection Assn.,
you're lucky if you have 20 seconds
in which to act.)
The trouble is; We fill our homes
today with plastics and flammables

WDl




and fluids, some of which are toxie,
others explosive. Experts say some
plastica burn in weird new ways,
much hotter and faster, emitting
deadly fumes that if inhaled, ecan
alter the senses and kill by asphyx-
iation. "Two breaths of some of
these fumes and you're in serious
trouble,” firemen say.

Homes can seal in fumes

To make matters worse, many
homes now are almost wvirtually
sealed—for heating and cooling ef-

The night infernc—a deadly fire that be-
gins noiselessly and with little er no
flame before a sudden violent eruption in-
to holocaust—can claim human lives long
before its telltale signs give any alarm.

ficiency, Fumes can't escape. Mean-
while we keep filling them with
wonderful new devices and decora-
tions not realizing that we're vir-
tually priming a bombh.

Today's firemen are magnificent.
They arrive in seconds, and readily

risk their lives, But more often,
housges and apartments are infernos
even before firemen get there. And
even if firemen can still get in, they
can't see. “Smoke is often oily and
thick,” they say.

“We just have to pass our hands

DEATH IN SEVEN MINUTES

Here's how engineers tested
the effects of a lighted cig-
aret on a lfoam-rubber cush-
lon:
® 0.5 min.: Fira's a smoky
spol: Anyone could snuff it
out? “But thal's nol how
foam-rubber mattresses
burn,” says an expert.
B 1 min.: Flames appear up
te 10 inches high.
B 2 min.: Fire area now a
foot wide; first smoke and

ses touch celling.

3 min.; Flames are 3 feet
high.
W 4 min.: Sudden tower of
flame; thick oily, blinding
smoke a foot below celling.
W 45 min.: Smoke 4 feet
below celling. You can no
longer stand and breathe
safely. Your last chance lo
escape—by crawling.
® 5 min.: Flames go up the
wall, light curtain. Smoke
layer reaches bed.
W 6.5 min.: Flashover! Gas
and sootl explode, blowing
out windows and door.

over the beds and feel for people,”

Officials didn't begin to piece
together what was happening until
one day in Washington, DC., three
VEears ago.

At 10:30 a.m. firemen received an
alarm. It came from Building 213 at
the U.S. Navy Yard, where a com-
mon office copying-machine had
overheated and caught fire.

It wasn't much of a fire. Firemen
didn't even use masks. They doused
the machine, had the fire out in a
jiffy. Within 20 minutes they were
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on their way back to the station.

Then began a strange series of
events. Back at the firehouse, fire-
men began falling ill. Some de-
scribed it as tightness in the chest.
Others had splitting headaches, diz-
ziness, vomiting.

Next day, an engine driver
fainted, Then he came to, said he
‘felt fine," and dropped dead.

Shocked, two Washington physi-
cians, Drs. Robert Dyer and Victor
Esch, began a long, careful investi-
gation. The finger pointed not at
CO (carbon monoxide), the old fa-
miliar cause of fire death, but at a
gas which develops whenever poly-
vinyl chloride (PVC), a common
household plastic, burns. The gas
was hydrogen chloride (HCI), a
real killer,

Before long the inquiry had also
turned up other poisons: chlorine,
phosgene, nitrogen dioxide, sulfur
dioxide, ammonia.

As a service to doctors and fire-
men, the Jowrnal of the American
Medical Assn, recently devoted
eight pages to fire dangers, includ-
ing a five-page report from Drs.
Dyer and Esch.

“Practically every structure to-
day contains plastics capable of pro-
ducing lung-damaging gases,” the
physicians warned. “The firefighter
faces a great, new risk. . . ."”

Dangerous slow burn

But what AMA didn't say was
that the same rizk now faces anyvone
whose house catches fire. Even
“fire-retardant” furnishings like
some drapes and rugs contribute
new danger, for the very fact that
they burn slowly, it's now being
discovered, can lead to the emission
of more gases,

One trouble, the medical investi-
gation found, is that some plastics
have a combustion temperature two
to five times higher than other
household eombustibles. And even
the wiring (including telephone
wiring) in your house can give off
poisonous gas, for it may be coated
with PVC insulation.

Here's what might happen if a
fire starts in your main switch box:
The plastic insulation emita white,
mist-like HCl fumes that resemble
gteam. One or two breaths can
derange you to the point where it ia
impossible for wou to think your
way out.

Newspapers every day report
deaths from *“smoke inhalation.”
The real cause is often fire gases.
In California recently, a confused
woman could have escaped her one-
story house merely by opening an
outgide bedroom door and stepping
out to her lawn, Instead she opened
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11:00 p.m.: Man watching TV show dm: 11:40: Material has been smoldering very

off; his cigaret falls onlo the plastic-base gradually; only now does it begin to emit
upholstery of his lounge chair. visible amounts of thin smoke.

r R

b

11:47: Man starts awake, gets water ina  3:00 a.m.: Fire in plastic material, never
pan from the kitchen to douse the smol-  really put out, burns slowly as a “cold
dering spot. Smoke gone, he goes to bed.  fire” for hours, emitling gases.
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4:00: As gases conlinue to fill the house,
the first real flames now appear—five
hours after the cigaret was dropped.

3:30: Lots of gas and smoke now; toxic
fumes have already aflected sleepers’
mental processes—perhaps even fatally.

4:10: Firemen summoned by neighbors arrive just as flashover occurs and the fire
explodes from the TV room into the rest of the house, Sorrowlul friends and relatives
are amazed that the family was not aroused soon enough to save it



the wrong door, and ran into a flam-
ing hall.

The danger can continue even
after fires are out because of “heat
sink.,” Hot concrete, for instance,
can pour forth toxic HCl for about
an hour.

Another danger, the AMA re-
ported, is slowness to awaken. Most
of us think we can jump right out of
bed and escape. Instead, the AMA
cited tests showing it can take a
sleeper as much as 12 to 15 minutes
to wake up and act.

Firemen say one primary pattern
is the “bed-smoker’s fire” (see pho-
tos on page 97). Another, nearly as
commeon, is the “TV-chair” fire

Here's how the latter happens, as
in the illustrations at right:

The time, let's say, is 10:50 p.m.
You're watching TV with friends.
It's been a jovial evening. One
friend puts down a glass, lights a
cigaret.

But the TV show proves dull—
and he dozes off.

Time, 11:02 p.m.: Someone says, “I
see smoke!” A thin thread of blue
from the sleeper’s chair. “Hey, man,
yvou're on fire!” But it's only his
cigaret in the foam rubber cushion,

The cushion is smoldering. You
get some water and douse it
Laughter. Friend apologizes. (You
gay, "Oh, it's just an old chair.”)

At midnight, friends leave. You
go to bed.

3:40 am. Alone in the dark, the
plastic chair is still invisibly
smoldering. 1t's what's called a
“eold fire.” (Chairs have actually
been known to turn entirely to ash
without flame.)

4:47 a.m. Sudden hammering on
vour door. A neighbor leaving for
an early job has seen a flicker of
flame. He shouts, runs to call fire-
men.

4:52 a.m. It suddenly dawns on you
that you've heard noises and smell
something strange. It seems to take
forever to wake up. Then the awful
fact finally pentrates: Your house
is on fire,

You run to collect your family.
But the door's not where it should
be. You bang your face against a
wall. You don't realize you've
inhaled toxic fumes and aren't
thinking right. But let's say some-
how, at last, you collect vour family
and go out a window,

4:58 a.m. Just as firemen arrive,
your TV room literally blows up,
You've had a flashover, in which
superheated gases and soot have
exploded. Your house is gone, but
vou were lucky.

Lesson from Texas
One of the nation's best protected

It was the writer's privilege, some years
ago, to develop the “Family Fira Drill"
program, now widely advocated by fire
departiments and Insurance companies,
with the help of the National Fire Protec-
fion Assn. Now, with- new help from
NFPA, the Mational Saftety Council and
the MNational Fire Prevention and Control
Administration (a new government agen-
cy), | recommend this new Inferno-es-
cape procedure:

1. Sleep with badroom doors closed
to keep out fire gases.

2. Install at least one smoke detector
right now. They no longer cost a for-
tune. One major supplier is offering them
at under $17 retail. Get a reliable brand.

3. Put it in the right place—never a
“dead air" space. A preferred place Is in
the hall entrance to your sleeping area
or at the top of a stairwell outside your
bedrooms.

4. Make an up-lo-date home fire es-
cape plan, remembering about those
gasas. Train everyone. How will you all
get out if separated by a flaming hall?
After you're out, where will you meat—
s0 you know everyone's out?

5. If yours is a two-story house, in-
stall (neatly boxed) rope or metal fire
ladders in bedrooms. If separated by a
hall from a child or somacne infirm, give
him a badroom with a porch or carport
roof which can be reached from a win-
dow. Consider purchasing one of tha
new escape devices (see text on this
page).

6. if you buy a new house, be sure

10 RULES FOR SURVIVING A HOME INFERNO

it has detectors. If you bulld a house, ba
suré your architect designs every bed-
room with an escape route.

7. Have an absolute rule: No one in
your house ever again smokes in bed
(already a criminal offense in some
states). And be sure no one makes it
8 habit to smoke, drink and fall asleep
while watching TV. Next to the bed-smok-
ar, this person s one of the greatest
threats to a household.

8. Add smoke delectors as soon as
possible in sfrategic places where ris-
ing smoke would go, such as hallway
cellings, over TV sets, up stairways. And
remamber that children sometimes start
fires in their rooms, so have detectors
thera, too.

8. Install inexpensive “remote"
homs (about $12 and up) so0 a detector
alarm in one room will be broadcast in
all bedrooms. Some now broadcast up
to 200 feet by radio, even farther over
electric light wiring. We tested one such
unit in our TV room. It set off two bed-
room alarms upstairs—plus two in a
neighbor's house 300 fest away!

10. Best of all, add one of the new
automatic home-sprinkler syslems now
baing developed. Compact new systems
can be installed in the ceiling without
spolling your room decor. Firemen say
you can now virtually fireproof any home
with them. Cost: In a new or remodeled
home, as low as $50 a room; can also ba
installed in older homes, with obvious
additional work. But they can help pay
for themselves in lower insurance costs.

communities is Farmers Branch,
Tex. (pop. 30,000), a Dallas suburb.
May 3, 1975, worried by growing fire

danger, Farmers Branch ecity
fathers ordered an electronie smoke
detector (ESD) program into

effect, Whenever anyone moved into
a house, a detector was to be
installed.

There were a few protests. But
these died out on the very first day
of the program when fire gases
killed & woman. Since then, Fire
Marshal Jack Dyer estimates, ESDs
have saved 10 lives. And as this is
written, they have helped 13 others
BECADE,

There's no doubt that smoke
detectors, which can sense fire long
before you do (see Fire Alarm:
New Home Appliance That May
Save Your Life, page T4, Dec. '76),
save lives, Some states now require
them in all new dwellings and apart-
ments, And one small Pennsylvania
city now actually buys them at
wholesale for its citizens. In some
communities there's talk of selling
them for $3 a month—added to resi-
dents' water bills,

Other safeguards may come, soon.
One is home fire masks. Against the
new dangers, firemen in some cities
now are ordered to wear masks in

all fires. "In Farmers Branch," says
Jack Dwer, “you'll see our men
putting masks on while riding our
trucks.”

Masks and reserve air tanks now
cost $640 and up. But it's only a
matter of time before home mashs
are available at lower cost.

New escape systems

“There is really no reason you
should have to crawl out of a
window and jump, or fall or try to
fumble your way to a rope ladder,”
one researcher says. “From now on,
our building codes should require
all new homes and apartments to
have ladders, or escape chutes like
those in airliners. Or small window-
balconies reachable through doors,
with drop-down ladders or poles.

Already, several new products are
making escape easier. One, is
Reinhard Corp’s  “life ladder.”
Installed near a window, it lonks
like a downspout—but has rungs
that flip out to make it a sturdy
aluminum ladder. This can be used

for up to 25-foot (three-story)
heights. Another ia the Booth
baleony, with drop-down steps,

which can be installed outside any
window, Others include the

(Pleage turn 1o page 208)
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Driving the 79 Ford and
Lincoin-Mercury models

The once-portly Ford LTD and Mercury Marquis are the
latest cars to come back from a successful, but expensive,

treatment at Weightwatchers.

by Gary Witzenburg

New front end on
Bobcat has vertical grille
bars; Pinto's are horizontal.

t isn't often that an automaker

completely re-engineers two high-
volume model lines in one year, but
Ford Motor Co. has done just that
for 1979,

Phase Two of Ford's massive
resizing program (Phase One magi-
cally transformed the stodgy Maver-
ick/Comet into the light and lively
Fairmont/Zephyr a year ago) fea-
tures the all-new LTD/Marquis
“family-size” cars, in addition to
the fresh Mustang/Capri entries I
reviewed last month.

If you've had an opportunity to
try a Fairmont or Zephyr this year,
you know that Ford scored a home
run in its first trip to the plate in
the efficiency-car World Series.
And if you can arrange a test drive
in a 'T9 Mustang/Capri, and then in
a new LTD/Marquis, you'll likely
agree that the score is now three
runs in three times at bat. Follow-
ing GM by two years in its big-car
downsizing effort, Ford engineers
have had plenty of opportunity to
observe just what makes the smaller
GM models work so well, and they
have hardly missed a trick in bring-
ing the new LTD/Marquis to mar-
ket.

If you are among those who have
loved the big, soft, freeway cruiser
school of design that has distin-
guished full-size Ford products in
the past, you won't be disappointed
in the '79 versions. They have lost
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none of the roominess, interior
quiet or riding comfort of the gun-
boats they replace.

On the other hand, if you have
never been a land yacht fan and
thought the big Fords have always
been a study in oversize, overweight
mushy-handling excess, get ready
for a pleasant surprise: These new
cars actually respond to a driver's
inputs, and they go around corners
quite briskly without scraping their
door handles. They are as much a
departure from the cars they re-
place as the excellent Fairmont/
Zephyr was from its predecessor.

In short, the 'T9 LTD/Marquis ia
easily the best hig car Ford Motor
Co. has ever built; and if the Phase
Three intermediates, the downsized
luxury ecars and the Pinto/Bobcat
replacement come out as good . . .
look out GM !

1979 SCORECARD
Model Wheelbase (in.)
Ford Fiesta 80.0
Ford Pinto/Mercury Bobcat 04,5
Ford Mustang/Mercury Capri 100.4
Ford Fairmont/Mercury Zypher 105.5

Ford Granada/Mercury Monarch/

Lincoln Versailles 108.9

Ford LTD II/Mercury Cougar/
Ford Thunderbird 114.0
{d-dr. 118.0)
Ford LTD/Mercury Monarch 114.4
Lincoln Continental Mark V 120.4
Lincoln Continental 127.2

Like the GM entries, the new
Ford and Mercury are more than a
foot shorter and hundreds of
pounds lighter than the cars they
replace. All three body styles (two-
door sedan, four-door sedan and
four-door wagon) sit on a 114.4-in.
wheelbase, which is down 6.6 in.
from last year's Ford and 9.6 in.
compared to the 'TR Mercury. (For
stvling reasons, the '79 Mercs are
still 8 inches longer than the
Fords.) Yet the total interior wol-
ume (as measured by the EPA) has
been increased by 1.6 cu. ft. in the
four-door and a full 10 cu. ft. in the
two-door. Trunk capacity is also up
slightly, and the deep-well trunk
floor has been retained.

Pleasing appearance

Styling, of course, is subjective,
but I found the appearance of both
Ford and Mercury generally pleas-
ing, if not very original. There's a
lot of GM design character in the
cars, particularly in the highline
Ford front end . . . if it didn't say
“Ford” on the header panel, we'd
swear it was an Oldsmobile, The
lower-cost Ford front is better, but
the Mercury designers seem to have
given to their Marquis a greater
family identity with a narrower,
vertical-theme  grillee. = However,
the horizontally-ribbed taillamps
around back are a direct steal from
Pontiac. As for the LTI's rear, if
you parked one in a row of Chrysler
Cordobas, nobody would ever notice.
Rooflines are standard American
big-car practice, with large “opera”
windows in the two-door version.

The new cars' interiors range
from taxicab plain to bordello plush,
depending on how much you care to
spend, and there is plenty of
stretching-out room in all directions
in both front and rear.

I don’t much care for the new
four-spoke highline steering wheel,
which is just too small in diameter,
too skinny in rim width and much
too "plastic” for my taste. Either
the standard wheel or the optional
sport wheel is advised if you are
sengitive to such things—except
that you can't get Fords speed
control with anything other than
the four-spoker because the controls
(they have a new "resume” feature



Mercury Marquis four-door

piliared hardtop for '79 is shown

at right; below is the two-door hardtop.
Base engine lor both
sedans is flive-liter
{302-cu.-in.) VB,
e

w

Ford LTD two- and-four-door | bl Sl et LTD/MARQUIS
sedans are shown at right and T p— ; ) wu New dimensions and weight for ‘79

above right, and the top-line
ire station wagon |

f::::rrﬂ?rl:url;': I.UP-::I\: :lﬂn: Front/rear track: 62.2/82.0 in.

is called the Colony Park). Base- : Height: 54.5 in. (sta. wagon, 56.8)

model wagons are avallable In S - e i Width: 77.5 in. (sta. wagon, 79.3)

both lines, Cargo capacity of the B | . -y . ; o Overall length: Ford, 208.0 In.; (sta,

siation wagons with rear seal = SS S e wagon, 212.9) Mercury, 212.0 in.;

lolded Is 91.8 cu. fi. Fuel-tank W =t e ; (sta. wagon, 217.7)

capacity is 20.0 gallons (19.0 WSS RSN ) Approx. curb weight: 3600 Ibs. (sta

gallons in sedans). i 2, s ! wagon, 3800)

Whaelbasa: 114.4 In,
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this year) are built into its spokes.

Also, long-armed drivers should
stay away from the three-spoke
sport wheel since it is more deeply
dished, and Ford still likes to place
its steering wheels too close to the
chest for our comfort, A telescop-
ing-column option could solve this,

While we're on the negative side,
we just can't understand why Amer-
ican interior designers continually
refuse to think in terms of places to
put things. Open the deceptively
large glove-box door in  the
LTD/Marquis and you'll find a
little box inside that’s barely ade-
quate for the owner's manual and a

couple of maps, Look around for
some flat surface on which to rest
yvour morning coffee ecup . . . or
sunglasses, or cigarets, or tollbooth
change ., . . and you won't find one
anywhere, Now walk across the
showrocom and check out Ford's
smallest car, the German-built Fies-
ta. It has & huge, bin-type glove box
and a handy, sectioned parcel shelf
on the dash above it—plus console
bins and usable door-panel compart-
ments in highline models.
Otherwise, the new cars' interiors
are attractive, contemporary and
well thought out. There's & multi-
function control stalk for wip-

er/washer, headlamp dimmer and
horn, and the radio/heater/air con-
trols are in a central pod (GM
style) in easy reach.

One other complaint involves the
restraint system: it's a modern and
comfortable “asingle loop” design,
but the male buckle end parks way
up high and far behind your head,
g0 you have to twist, reach and
strain to grab it and pull it across,

0-60 mph in 14 seconds

I got a sneak preview and test
drive of a 'T9 Marquis back in May,
courtesy of the Lincoln-Mercury
Div., and I was very impressed with

Halogen gas acts like a magnet. As
a light-bulb filament glows, it throws
off particles of evaporated tungsten
that the halogen gas Iin the bulb
draws back onto the filament. In a
conventional headlight, particles are
deposited on the lens, causing the
bulb to blacken.

There are five halogens—astatine,
bromine, chlorine, fluorine and io-
dine. Bromine and iodine are the
ones used in the production of hale-
gen headlamps because of greater
stability.

The regenerative qualities of a
halogen headlamp allow the bulb to
maintain the same white light output
for practically the life of the lamp.
A whiter light is generated than that
produced by conventional head-
lamps, because a filament in a
halogen atmosphere glows at a
higher temperature, which brings up
the use of quartz.

Quartz is often used in conjunc-
tion with the term, “halogen head-
lamp,"” because it refers to the com-
position of some halogen headlight
bulbs. Since quartz won't crack un-
der the heat created in a halogen
headlamp, some manufacturers
have been using an envelope made
of quartz to enclose the filament
and halogen element. High-temper-
ature (hard) glass is also used.

Headlamps of cars built for use in
the United States must be sealed
beams, A sealed beam has bulb,
lens and reflector combined into
one hermetically sealed unit. Many
cars built for sale in foreign coun-
tries use separate halogen bulbs
and reflectors. They are not sealed-
beam units.

The 1979 Lincoln Versailles is
the first domestically produced car
to offer U.S.-legal halogen head-
lamps. (Ford has indicated it will
change to halogen headlamps on all
models by 1981.)

A big reason for using halogen

HALOGEN HEADLAMPS AND HOW THEY WORK

headlamps in the Ver-
sailles is to reduce
weight and improve
fuel economy. The
Versailles headlight
uses less electrical
energy to illuminate
the same distance.
Thus, a lighter-weight
alternator and battery
are employed.

The halogen head-
lamps double the up-
per beam output—
150,000 rather than
75,000 candlepower.
Although the candle-
power is doubled, the
light output s in-
creased only 25 par-
cent. It has to do with
the inverse square law—"Light out-
put diminishes with the square of
the distance."”

However, light output on high
beam is 10 to 15 percent more glar-
ing than the high beam of a conven-
tional sealed beam. If those drivers
who install the halogen headlamps

bulb in

Standard high beams lluminate a road (left) and new halogen the same road
(right). Ahead 300 feet is @ man-size cardboard cutout and more cutouls every
100 feet, out fo 900 feet. Increased reaction time at the wheel is apparent.

New headlamps with higher
candlepower wuse halogen
sealed unit—bulb
cannotf be replaced alone.

aren't courteous and
fail to dim their lights
as they approach an-
other car, there will
be light fights, more
blinded drivers and
probably more acci-
dents.

The halogen head-
lamps, which can be
fitted on practically
any car (Citroen is an
example of the kind of
car that's the excep-
tion), will be available
in round or rectangu-
lar shape. They will
cost “several times"
the price of regular
sealed beams.

Mo price is set yet,
but one source says it will be
three to five times the price of con-
ventional lamps. For the extra cost,
you get more light, which is great
if you drive a lot in rural areas. But
there is no advantage to having
halogen sealed beams on a car
driven mainly in town.—Mort Schultz

Photos: General Electric Co.
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the car’s driving character. It was a
standard Marquis equipped with the
base 802-cu.-in. V8 (with Ford's
variable venturi two-barrel carb)
and the supertall 2.26:1 standard
rear axle. Even so, it moved along
quite respectably, recording 14-sec-
ond, 0-60-mph times with two
aboard and ecruising quietly and
comfortably at well over the nation-
al speed limit.

Qur test preprototype was not
equipped with the new optional han-
dling package (higher-rate springs,
ghocks and front sway bar, police-
package rear sway bar, larger wheels
and tires), but even in its base form
it cornered flatter and with more axle
control on rough surfaces than any
other big Ford produect in recent
memory. The power steering was
neither too quick nor too light and it
did provide good feedback through
the steering wheel in every maneuver
we tried.

Well . . . almost every maneuver,
Attempting a tight slalom test the
engineers have been using to devel-
op their Mustang/Capri suspension,
we found ourselves spinning the
wheel too quickly for the power
assist to keep up. But I don't antici-
pate that many LTD/Marquis own-
era will be entering the local park-
ing-lot gymkhanas,

On the handling course and skid
pad, the big Merc acquitted itself
well, with a lot of noise from the
front tires but no more understeer
than necessary for safety at the
limit of adhesion. On the other
hand, the brakes (at least on that
car) could stand some improvement.
The rears locked up and slid too
easily in simulated panic stops, and
there was noticeable fade after only
a couple of fast 60-mph stops with
two aboard.

New suspension ﬂ&tlﬂl‘l

Engineering features include
much usage of computerized struc-
tural analysis and design and light-
weight materials to keep the weight
down, plus a new (for Ford) sus-
pension design using twin “A" arms
in front, a four-link, live-axle rear
and coil springs all around. Also, all
Marquis and  California-bound
LTDs with the optional 351-cu.-in.
Y8 will get Ford's very sophisti-
cated new electronic engine control
(EEC II) which uses a three-way
catalyst and electronic feedback to
the carburetor (Volve's Lambda
Sond) to monitor and control vari-
ous engine functions, Thiz is a
preview of things to come in high-
economy, low emissions engine con-
trol for the 19808, and Ford has
high hopes for it.

Finally, both heating and aircon-

Lincoln Versallles' big change on top is new roofline with half-vinyl treatment and
wrapover molding; in rear, padded-vinyl deck lid insert; up front, halogen headiamps.

ditioning systems have been im-
proved over "T8, and the cars’ body
shapes have benefited from more
than 270 hours in the wind tunnel
for most aerodynamic efficiency.

New options are mainly in the
entertainment system area: a slick
electronic search-tune stereo radio
with quadrasonic tape, an ultrafi-
delity sound system with high-
output amplifier and special speak-
ers, stereo radio with cassette tape,
40-channel CB and power antenna;
plua dual reclining seatbacks for the
“flight"” bench seat, the handling
suspension mentioned earlier and a
new electronic digital clock with
time, date and elapsed-time func-
tions.

Mustang and Capri

As for the rest of Ford's 'T9
lineup, we've already covered the
Mustang/Capri at length in the last
issue (see page 82), and there's

For maintenance and service tips
for '7T9 Ford-Linc-Merc modeis,
see Saturday Mechanic, page 12.

e

little but detail changes to report in
other car lines. You'll recall that the
Mustang/Capri is a very nice spor-
ty spinoff on the efficient Fair-
mont/Zephyr chassis, with engine
choices ranging from a 2.3-liter
four-eylinder through a 2.8-liter V6
to a 302 V8 and even a turbocharged
2.3-liter Four. There's a handsome
notchback and a three-door hatch-
back Capri for Lincoln-Mercury, No
guestion: the Fairmont/Zephyr is
the best compact and the LTD/Mar-
quis the best big car; the Mus-
tang/Capri is the best sporty car
from Ford since the original Mus-
tang 15 years ago.

Pinto and Bobcat

The aged subcompact Pinto/Bob-
cat gets new front styling and tail-
lamps for its second-last year be-

fore replacement by a more effi-
cient front-drive design; and at the
other end of the scale Lincoln's
compact-luxury WVersailles gets an
extended, squared-off (Seville-like)
padded roof to make it look less like
the Granada/Monarch it's based on,
plus the industry's first use of stan-
dard-equipment halogen headlamps.
Granada/Monarch  itself benefits
from some interior and exterior
trim changes, including a smooth-
looking two-tone paint treatment,
addition of an electronic voltage reg-
ulator and a four-speed manual over-
drive as base transmission.

LTD I, T-bird and Cougar

Enjoying its last overweight year
before downsizing, the intermediate
LTD 1I/Thunderbird/Cougar also
gets the maintenance-free electronic
voltage regulator, plus revised grille
and taillamp themes for T-Bird and
Cougar XR-7 and a new optional 27-
gallon fuel tank for a bit longer
range between gas stops if you
don't mind $20 fillups.

Fairmont and Zephyr

Fairmont/Zephyr, which was
light on option availability at its
introduction a wear ago, has been
making up the distance with the
addition of power gseats, windows
and door locks and a clip-up remov-
able Moon-roof to its option list
during 1978, New available equip-
ment for 'T9 includes speed control,
tilt steering wheel, “performance”
instrumentation and an electric
decklid release. Also, Ford's four-
speed manual overdrive transmis-
gion is now standard with the
optional 200-cu.-in. Six and 802 V8
engines.

The Continentals

Finally, both the Lincoln Conti-
nental and Continental Mark V lux-
ury cars will now be available in
very special Collector's Series, for
those collectors who may have
missed out the first time dinosaurs
became extinet. PM
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Add afl canvas navy top lo hardiop of
Cruisers’ Barnegat 22 (above), and the
shade is fline lor midday fishing. Zip on
curtains (right) lor breezy evenings.

Aboard a 19-fool Camper-Crafl outboard,
two couples or a family can cruise in
comfort (right) or enclose cockpil be-

tween two cabins (above) for overnight.
2 cayne Blvd., Miami, Fla.,) may

be the most compact cruiser
afloat. A center cockpit divides
bow storage from an aft cabin
sleeping two. Midship seats can be
extended to sleep two more. A 12-
gallon water supply, 40-gallon fuel
tank, head and storage compart-
ments make this easily trailerable

19-footer an overnighter with the
performance of a runabout. Consid-

The Camper-Craft (3000 Bis-

er it for tast passages along off-
season waterways. Previewing two
1979 55-horse Johnson outboards,
we got speeds well over 30 mph.
When the cruiser is buttoned up

with full canvas, headroom and
visibility are restricted for driving
but enough for camping at anchor,

T

1=K

" easily.

= the hardtop keeps cockpit anglers
“ dry. Side curtains protect against

- extra cabin for sleeping a family or
fishing party aboard

The action doesn't end on Labor
1 Day up MNorth once you have

the right boat and gear for local
conditions. For bigger seas, a larg-
er cabin boat like Cruisers' Barne-
gat 22 is better. Built in Oconto,
Wis., it has a deep-V hull by Jim
Wynna, best known of the offshore
performance-powerboat designers.
Its bottom shape culs waves in-
stead of pounding and smashing
through them. The rig we tested
mounted an OMC sterndrive with
characteristic extra high tilt-up so
the boat can be run up on a beach

A navy top extended back from

chill autumn winds and add an

Eveén an opén runaboul, like Glastron's
S8V-188, can carry canvas to ward off
autumn winds, Pop-Tenl for use ashore.

Glastron's versatile SSV-188,

a bowrider runabout from the

noted Austin, Tex., builder, can
launch gquickly almost any month of
the year, thanks to a seakindly hull
and weather-deflecting options
Pick this model for exploring shel-
tered waters.

Windshield and convertible top
help bounce away spray when the
waves kick up. Using Evinrude's
new 140-hp V4 engine for 1978, this
model showed the performance
that should get you home ahead ol
a threatening fall squall. Canvas
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With a backpacking tent pitched on the
beach and sunlounger seails sireiched in
cockpit, Glastron sleeps four or more,

can enclose the cockpit, and the
sunlounger seats extend out fo
make a pair of bunks—with even
more space on the cockpit deck for
kids in sleeping bags. But now so
many beaches are nearly deserted
that we found it easier to tie up
ashore and pitch a Pop-Tent caba-
na or backpacker tent.

An ice chest can hold a weekend
supply of food; use another chest
for waterproof slorage of warm
clothes and foul-weather gear,
sleeping bags and air or foam mat-
lresses,

b4

gned hH’ on-

walter

skiing

sleaeping bags fitsin w-u ulu11+ Ibags

End-of-season fishing can continue aven
after the leaves have fallen with an in-
flatable pack raft (left) plus tent and
gear thal stow inle a Camp Trails pack.

Bring-along boats can make
4 any warm day suitable for go-

ing afloat. Equipment includes
a large backpack, small inflatable
dinghy or kayak, sleeping bag and
mattress, life vest, shelter or tent,
regular camping equipment and
supplies plus (probably) fishing
tackle. Early and late months, be-
fore the crowds arrive and after
they leave, are often the bast of
times for angling, hiking and ex-
ploring by small boat.

Select clothes suitable for
changeable weather and pack
along an oversize poncho. This is
required to cover both the hiker
and backpack as well during a rain.
Keep a checklist of items carried
plus those you often wish you had

88 = along. On a trip, you quickly know
¥ = which gear you can do without

and which 15 assential.

Try this kind of boating with a

companion or two for safety. Wil-
& derness hiking and boating can

take you far from help in an emer-

= gency.

Hydra-Sports 2100 CC cenler-console
high-performance offshore fisherman of
Kevlar can carry tent for beach camping.

was not designed for cold-
weather runs and camping out,
A rugged deep-V model, however,
like the deep-water 2100 CC made
of extra light and strong Kevlar 48

s The offshore open fishing boat

aramid, from Hydra-Sports, 1011
Kirkland Awve., Nashville, Tenn.
37202, is designed to take the
choppy conditions that autumn

weather may stir up.
Rated for big horsepower and a
one-ton load, this model can han-

= dle the largest outboards in open

>

seas. We tested it with the new

= Evinrude 235-hp mill for next year

a
a
&

and found it fully maneuverable in

= rough going. Pack a tent and gear

in the forward cuddy and camp
ashore on any deserted beach. M
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—FLOOR PLAN

DECK

The average cost of a new house has soared
to $60,100. Yet, by combining innovative
design and current technology, PM has
developed an attractive vacation home

you can purchase for $35,000 or less!

ki

by Harry Wicks

HOME AND SHOP EDITOR

he charming three-bedroom house shown on

these pages was created by Popular Mechan-
ics and Armstrong Cork Co. to fill the prime need
in today’s housing market—a highly livable,
full-feature home at an affordable price. Our
finished product is a one-story contemporary-
style dwelling that boasts 1378 sq ft. of living
space and can be erected for approximately 323
to 326 per sqg. ft., depending upon local market
conditions.

In addition, we added PM's own ‘“how-to”
touch. We designed a group of handsome add-
ons for the Vacation Home that you can easily
put on your present home if you want better
living without moving. We'll show how to build
the carport, decks, storage built-ins and lots
more 1n a series that begins in this izssue. These

The exterior of the PM leisure home is Grand Canyon textured
hardboard siding by Masonite. The front entry is greatly en-
hanced by the do-it-yoursell deck and step project.
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Elegance of our home
belies the fact that it
was factory-built. The
optional carport is a
project that you can
add any time after you
move in. For how to
build this carport, see
page 109.

Interior  designer's
clever solution to
sports-gear slorage
problem—"Hang it en
the wall and let it
work as a wall graph-
ic." Plans for this will
appear in an upcom-
ing Issue.

Dining area, on same
level as the kitchen,
uses space wisely.
Living room (below)
Is one step lower.
View toward fireplace
reveals the handsome

i _}.‘wﬁﬁﬂr""‘"?:ﬂ_ R E kitchen that includes
o g - a snack bar.
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Our bedrooms sult
specific family re-
quirements: 1. Master
bedroom assures pri-
vacy for Mom and
Dad, has a private
bath and sliding door
to rear deck (see floor
plan). 2. Second bed-
room is designed for
today’'s young wom-
an. 3. Ski-Trek bed-
room is intended for
boys and/or friends
in for ski weekends.
Room sleeps three
because it includes a
triple decker bunk-
bed (plans will ap-
pear in October PM]).
4, Spacious railed
deck al rear extends
family living space o
outdoors. Access fo
deck Is via sliding
doors from dining and
living rooms as well
as master bedroom.

108

add-ons are not included with the
basic, ready-to-live-in house,

To get the project rolling (more
than 18 months ago) we commis-
sioned award-winning architect Ira
Grandberg, AIA, to come up with a
new approach to putting together a
factory-built house. It was apparent
shortly after we started the project
that factory construction ecould be
the key to producing a lot of house
for a low price. But, a house must
look appealing. Thus, the challenge
we posed to Grandberg was to
create a factory-made house that
didn’t look like one.

The results, after a yvear and a
half of meetings, planning, cost fae-
toring and the like, are shown here.
The architect successfully achieved
a new look in manufactured housing
by a) erecting the house in two
levels instead of one, to emphasize
the custom-built feeling, b) abutting
the modules in nonconventional
fashion so as to create a dynamic
arrangement of roof lines outside.
For good measure, PM and Arm-
strong then worked to create nu-




merous home-built projects that can
be added any time—as budget al-
lows—after you move in,

The concept might have been just
a dream unless a manufacturer with
imagination was found who would
be willing to invest in the prototype
by running it down the factory
assembly line. Fugua Homes, Ine.
readily aceepted the challenge after
viewing Grandberg's design. Final-
ly, in May of this year, the proto-
type home was erected at Tan-Tar-
A Estates in Osage Beach, Mao.

About a factory home
Our home is available through
nine regional Fuqua divisions; it
will be offered by more than 40
dealers. For a complete list of both
dealers and divisions write to the
manufacturer at the address listed
below. The delivered price includes
normal setup, carpeting and ap-
(Plaase lurn o page 186)

CREDITS

Interior design: Armstrong Cork Co., Lan-
caster, Pa, 17604,

Builder: Fuqua Homes, Inc, Dept. PM,
7100 South Coopar, Arlington Tex. 76017,

Daveloper: Tan-Tar-A Estates, Inc., Osage
Beach, Mo. 85065,

Coordinators: Robert McKowen, Armstrong.
and Harry Wicks, PM.

Architect: Ira Grandberg, AlA.

Interior decoration: Mancy Gilbert, ASID,
Armstrong Interior Design Center.

Faclory technical consultant: Robert
Brooks, Fugua Homes.

PM color photography: Richard Garland.

PM black and white pholography: Leon
Lopez

SHOPPING INFORMATION
Resilient floor covering: Tredway by Arm-
strong Cork Co.
Carpeting: Evans and Elack carpet by Arm-
strong—Living room, “Pembridga’, Mas-
ter and sacond bedrooms, “Informality",

Ski-Trak room, "Edgemont carpet
squares.”

Ceilings: Amarillo Caliber Phase 5 Arm-
strong.

Interior walls, siding: Masonite Corp., 28
Morth Wacker Dr., Chicago, 111, 60806,
Roof shingles: Bird & Son, Inc., East Wal-

pole, Mass. 02032,
Countertops: Wilson Art, 600 General
Bruce Dr., Temple, Tex. 76501,
Appliances: General Electric Co., 2100
Gardiner Lane, Loulsville, Ky. 40205.
Fireplace: Praway, Wisconsin Rapids, Wis.
544594,
Furnace: Coleman Co., Inc., 250 North 5t
Francis, Wichita, Kans, 67201.

Sports Equipment, Clothing, TV: Sears,
Roebuck and Co., Chicago, 11l. 80684,
Enow shoes: Vermont Tubbs, Inc., Forest-

dale, Vi, 05745,

Fumiture shown includes: Founders up-
holstery and Huntley and Armstrong
casegoods—all from Thomasville Fur-
niture Ind., Inc., Box 339, Thomasville,
N.C. 27360,

HOW THE PM HOME WAS CREATED

ntil Popular Mechanics coordi-

nated the design of this housa, tha
typical impression of a mobile home

was that of a shiny rectangular cube
being hauled down the road behind a
truck. And that conception wasn't far
from wrong. Many mobile homes lack
the design features that buyers in the
market for low-cost housing are seek-
ing. But PM's vacalion home design
dramatically changes the picture. And
as is shown on these pages, it's proof
that a lot of handsome
house can still be factory=-
produced at considera-
bly less cost than an
equal-quality, ‘‘stick-built"”
dwelling. Though our
homae is loaded with in-
novative ideas and top-
quality products, it can
be built for approximately
$25 per sq. ft.—or less if
your building site is espe-
cially convenient to one
of the manufacturer's
plants.

The secrat iz that the
house is entirely built in a

to heat the home gquickly upon enter-
ing, and then turn down the unit sery-
ing the area that isn't being used.

The home is covered by a one-year
manufacturer's limited warranty
against defects in material or work-
manship. Protection is also provided
against structural defects for three
years through a homeowner's protec-
tion plan offered by the manufacturer.
For where you can see the PM Home,
please turn to page 196 —H.W.

A

= L

.

factory and then hauled to your site
for erection and assembly. The price
includes delivery and setup—as well
as carpeting and appliances. Though
the PM Home consists of four sec-
tions, clever architectural design ar-
ranges for hauling on just three trail-
ers, cutting trucking costs by 25
percent. Once the units arrive at the
job-site they are lowered one at a time

Prototype wa
bullt  in
Boonville, Mo., plant

—kitchen, dining Ski-
Trek bedroom. Left,
hauling first two sec-
tions. Below, at site
in Tan-Tar-A Estates
Osage Beach, Mo.,
wheels are removed,
sections lowered on-
to foundation.

onto foundation walls that have been [

erected to meet maker specifications.

The home is designed to comply
with the federal standard for mobile
homes, established by the Department
of Housing and Urban Development
(HUD) to assure conformance 1o
exacting materials and construction
requirements. State codes for mobile
homes wvary slightly, so Fugua Homes
engineered the PM Home to meet
the strictest criteria, thus making it
acceptable to all state codes.

An important energy-saving feature
designed into the PM Vacation Home
is the zoned heating system which
provides for two separate forced-air
units, situated to serve different parts
aof the house. This means that the

homeowner can turn on both systems [

SEPTEMBER 1978
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FROM PLPs VACATION HeUSE

Great storage ideasand a |
carport you can build

This month PM starts its
home carpentry series of
super projects from our
Year-Round Vacation Home.

by Harry Wicks wome ano svor epitor

nee the basic guidelines were established

for the PM Vacation House—good looks,
good living and low cost—we knew one of the
surest routes to success would be to include a
number of features that PM readers could
duplicate themselves., Happily, all of the good
ideas aren't exclusive to the owners of the PM
house; wvou can build them for your own home

Addition of a carport lo g |
PM's Greal Value Vaca- r_
tion Home dramatically =

increases the dynamic
visual interplay of the
rool lines—see sketch |
of architect (top right). |
Carport construction Is :
of conventional framing |
and box is attached to

the house as seen at the
right. The carport can
be adapted to any con-
temporary dwalling.

Fferuas MiEiawics
"UACAT I Houes= "
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i AEPS
= PooTile.

Chcrfiet)

because PM's Home Carpentry series will give
the details in the months ahead.

Planning a carport

Architect Ira Grandberg located the carport
shown at the front-right of the house (see the
floor plan at the left). Access to the house is
through the front door and the offset created at
the rear adds an interesting architectural
dimension to the exterior. An important feature
of Grandberg's design is the roof sethack at the
front. Without this break im the plane, the
carport's front plane would have simply ex-
tended one of the house planes, With the break
there is a dynamic interplay of roof lines to
create interest and to direct your eye to the
front deck and entry.

The carport shown is built on perimeter foot-
ings and a floor slab. It costs about $1150 if you
do the work yourself. You can cut costs by




approximately £400 more if vou install just the
footings for the wallz to set upon, and use grav-
el on the floor, The concrete slab can always be
added later. Standard framing is used,

Make certain that the wall between the house
and carport is finished to meet yvour local code
requirements for fire safety. In more areas a
double laver of '4-in.-thick plasterboard will do.
Check this with vour local building department.

The outside of our carport is finished with
Masonite siding and Bird shingles to match the
house proper. The inside walls are of Sheetrock,

Two great storage ideas
These are particularly clever because they
stand in full view—thus the space that would

Wall framing is held plumb with temporary diagonal brac-
ing until framing is in and walls covered both sides.

ordinarilv go unused iz used wisely, and with
flair. The entry hall in the PM vacation house ia
of generous width so there is no inconvenience
caused by placing the units as shown in the
photos, Before building either one for your own
home, do check the areas where vou want to use
it, in order to make certain that passage is not
impeded.

Boot cube

Basically the cube iz a rectangular box
divided into egqual-size storage compartments,
There are no exotic woodworking technigues
involved in its construction, Use either A-D
Standard framing in carport includes 2x6 raflers in-
stalled across the shorter span to simplily erection.
PM photos by the author
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BOOT CUBE CONSTRUCTION

16"
[TYPICAL)

4

-
VEMEER TAPE ON ALL EDGES

DETAIL AA
1-1/4" BRAD

DETAIL BB
Bd FINISHING MAIL

DETAIL CC

144 1 112" 174 = 1/2"
lh DADD DADD

ITYPICAL)

i ryricaL) (1
']ET:'_'.‘I D——

Entry hall—lcoking toward
Ski-Trek Room—focuses on
pair of easy-build storage
racks. Designs by Nancy
Gillbert, ASID, Armsirong
Interior Design Center.

f EOUAL SPACES B A

21/2" ND. 10 FH SCA Ew_.?.r'
{2 REQD.|

_— MITER CORNERS—___

16"0IA. HOLE,
COUNTERSINK |3 PLACES)
ANCHOR TO WALL STUDS

DETAIL AA

172w 112"
R&BEET

4d FINISHING NAIL
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plywood or particleboard to build the unit; the
plywood will hold nails better while the particle-
board will provide a emoother finish for paint.

Start work by cutting all pieces to size, then
carefully lay out the pieces for grooves, dadoes
and edge rabbets. Plough the grooves with your
router and the appropriate cutters, Assemble
the unit with finishing nails and white glue.

Ski rack

This rack will conveniently store your family
gkis in full view where their looks can be appre-
ciated. Cut parts for both the top and bottom
sections to size and lightly mark each with a
code letter to avoid a mixup before assembly.
Lay out the panel for the top section and attach
the divider blocks with screws and glue. Com-
plete the bottom section as detailed at left.

General directions

If you sand all parts of the ski rack smooth
before you assemble the job, it will go & lot
faster—and turn out better.

After assembly, dust off the pieces, wipe with
a tack rag and prime-paint all of the wood
members. Allow the ski rack to dry 24 hours and
finish with semigloss enamel. ™




Build this

bench
for your

patio

he clean lines of this contempo-
Trar}r patio bench harmonize per-
fectly with almost any outdoor set-
ting. The seat iz a welcome addition
to a shady corner of the patio, or a
pleasant spot overlooking wyour
garden, The shelves atop its bench
legs can be used to display potted
green or blooming plants.

Douglas fir was used throughout
in this bench design from Western
Wood Products Assn. Or you may
choose to use a western pine with
its handsome wood grain.

Bench construction

Except for the notched erosspiece
and leg joint, all joinery is with
butt joints. Assemble the bench
with galvanized finishing nails and
waterprool glue, Face-nail all parts,

3 % 1-1/2" NOTCH
|2 PLACES EACH LEG]

—— 0. 1,/2" ——y

.
12d GALVANIZED
FINISHING NAIL
16" 0.C,

USE 102 FINISHING NAILS
[UMLESS SPECIFIED OTHERWISE]
AND RES0ORCINOL GLUE TO ASSEMBLEI]

1" OVERHANG
ITYPICALI

P—00" 0O.A.

g Y

i
o
| T bir e

END VIEW

PARTIAL FROMNT VIEW

countersink nails and fill depres-
sions with wood putty.

Begin by cutting the leg and shelf
pieces (A, H, J, K); cut notches in
legs for the crosspieces (I). Clamp
and glue the leg verticals (H). Then
nail the leg finishing pieces and
glue the crosspieces in place. Do not
attach the shelves until after the
bench seat is in position,

Cut the lower rail (G) and end
parts (F). Space the legs as needed
then glue and nail the lower rails in
place,

The bench seat rests on the leg
crosspieces. Cut and assemble the
seat parts (B) and end edging
(D, E} on the ground. (Note: A
slight space between bench slats
allows rainwater to drain.) Test fit
the bench before you drive nails

home. After you have positioned the
geat vou can cut and nail the rest of
the edging (C). Nail the shelves in
place.

Finish with an oil-base preserv-
ing stain, Bright pillows will add
extra color to the bench. ™

MATERIALS LIST—PATIO BENCH

Key Pes.  Size (uss)

A 2 % x0x19%" (shelf)

B 2 1% x 7Y x 87" (seat)

€ 2 1Y% x3% x 56° (edging)

D 2 15 x 3% x 144" (edgingd

E 4 1% x 3% x 10° {edging)

F 2 1% x1% x 13" (rail)

G 2 1% x1Y x 73" (rail)

H B 1% x 3% =223~ (leg, vertical)
I 4 1% x1% x19%" (crosspiece)
1 4 1'% 21 x 107 {leg piece)

K 4 1% xl1% x17%" (leg piece)
Mise: 8d, 10d and 12d galvenized finishing nails;

resareinel gluee; weod putty,
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t's the best thing since the elec-

tric toothbrush,” beams a Min-
nesota chemical counselor. "My
Olds B8 diesel coupe gets 28-plus
miles per gallon on the highway,
takes cheaper fuel, needs no
tune-ups, and has no smog con-
trols. And | like the sound of itl"

A Mississippi farmer adds., "I
just like the fact that it's a diesel.
Once it starts, it goes—no miss,
no skip, no stall. The shop boys
are bound to go crazy. They won't
be able to find plugs, points,
carburetor, nor smog stuff to
blame for poor performance.”

And a California aerospace en-
gineer observes, "Overall, | see
the Olds diesel as a car that's
superior to the Mercedes 300D,

Oldsmobile's 350-cu.-in. VB diesel is
derived from the 350 gasoline V8.

i
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A NATIONWIDE SURVEY
OF 2,366,571
OWNER-DRIVEN MILES

Anyone who buys a 300D just
hasn't bothered to compare. Olds
has built an obvious winner.”

It takes a special person to buy
a diesel automobile. Not just any-
body owns and drives one. People
who do have usually thought long
and hard about their purchase.

Retirees make up the largest
single category among the 1000
Olds diesel owners we surveyed
for this report: 16.3 percent. So
it's definitely not a young person's
car.

Salesmen—particularly  travel-
ing salesmen—constitute the next

largest group: 12.0 percent of our
respondents. They're followed in
turn by executives and managers
(6.3 percent) academicians (6.3
percent), engineers (6.0), medical
people (5.3), and mechanics (also
5.3 percent). Almost as well repre-
sented are farmers, small busi-
nessmen, contractors, real estate
brokers and truck drivers.

Are these diesel owners happy
with their choices? Obviously so,
because a record 97.4 percent
told us they'd buy another Olds
diesel next time around. That's a
record in the annals of PM Own-
ers Reports and an enthusiastic
endorsement that beats anything
wa've seen in years.

A retired California broadcaster
notes, "My previous car was a
300D Mercedes five-cylinder, It
was underpowered. The Olds is
50 percent better on power and 50
percent better on price.”

"I bought this car,” says a
Minnesota salesman, "“to get
small-car economy in an afford-
able, family-sized sedan, | figure
the Olds will need less mainte-
nance, fewer tuneups, and will be
worth more when | trade."

A Michigan charter boat opera-
tor: “Having owned a Peugeot 504
diesel, I'm fully sold on diesel
economy. However, | wouldn't

BY MICHAEL LAMM  west coast enitor

A little lower noise
level is the wish of the
more critical owners

Fuel tank holds 27.3 gallons
for cruising range over 600 miles

Ecstatic over their diesels,
Olds owners, in record
~ ___ numbers, would

buy another

S
Qlds Custom Cruiser
diesel joins Peugeot
as diesel wagon. To
come: Mercedes 300TD
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Owners say Olds achieves full-size car comfort with subcompact economy.

own another foreign car on ac-
count of lack of service outlets,”
and he adds, " ... there has been
some comment on the noise of a
diesel. | find nothing objection-
able.”

Economy of operation ranks
Mo. 1 among owners' specific
likes. A field sales engineer for a
Michigan switch company says, |
pick the self-serve stations where
| pay 53.9 cents a gallon for No. 2
diesel fuel.”

A Georgia restaurant franchis-
er: "We put 40,000 to 50,000 miles
a year on our cars and have been
trading every year. But with this
diesel, we hope to get 150,000 to
300,000 miles.”

An lowa engineer figures, "The
diesel engine option's true cost
pays for itself in 15250 miles
when compared with a similar
Olds 88 with a conventional V8. |
get about 20 mpg in town and 30
on the highway and spend less on
maintenance.”

Two traditional diesel handi-
caps are noise and power—too
much of one and too little of the
other. But neither drew many
complaints this time. Only 12.1
percent of our respondents men-
tioned noise, and a mere 42
percent voted for more harses.

An lllinois school business
manager mentioned, "On the top-
ic of power, | was disappointed to

Engineering a winner

Oldsmobile took its 350-cu.-in. ¥8 and
completely reworked it for diesel
duty. Almost no components of the
gasoline engine interchange.

To handle the 22.3:1 comprassion
ratio, the diesel V&'s beefier crank-
shaft uses hall-inch-wider mains.
Bearing support webs have been
filled in. Oil capacity is 7.5 quarts
instead of the usual four. The block,
pan, crankshaft, pistons, rods, cam,
and everything topside are unigue to
the diesel. And it weighs 111 pounds
more than the gasoline VB.

Olds hoped to deliver 100,000 die-
sels during 1978 but has had prob-
lems with suppliers. Thus there's a
backlog ol orders. Some 45 percen!
of Olds diesel production goes to
Chevrolet for installation in pickups.

Oldsmobile has done lols ol devel-
opment work to rid the diesel of its
“truck" reputation. Extensive sound
deadening, an automalic glowplug
system, auxiliary hydraulic pumps for
vacuum functions, twin balteries and
an oil cooler in the radiator header
tank area among ils nuances.

The diesel adds $800-51000 1o the
price of a new Oldsmobile, depending
on series. It's available in the Olds 88,
88, and Custom Cruiser wagon. The
Olds diesel is now available in the
Cadillac Seville, and a smaller, 260-
cu.-in. V8 diesel is in the works.

learn that we could not tow even a
small trailer without viclating our
warranty. | hope Oldsmobile will
soon build a diesel sedan with a
standard transmission capable of

pulling a recreation trailer."
A Delaware industrial equipment
sarvicaman: "The Olds has very
(Please (urn o page 202)

SUMMARY OF 1978 OLDSMOBILE DIESEL OWNERS REPORTS*

Tolsl miles driven 2,366,571 lEurll milaage ;E Hiﬂllil '.;rhlul trauble?
Avers ealer sarvice . sk
In li',::'“ - 20.8 Warkmanzhip 5.9 Elactrical
(EPA: Dalts BB, 21: Transmission
Oids 58, 21 What changes would you like? Fuel loaks
Custom Cruiser, 19) No changes 25.4% Fusl injectors
Long trips y 26.0 Less engine nalse/rallles 11.0
1EPF-' Delts 88, 30: . Ratter gas mileags 7.3 Did you repair It yourself?
Olds 98, 30: = Warking gauges 1.1 Mo
i Cu:.mlm Cruiser, 27} Mare pawer iz You
rlen choless:
Olds Delta BB gg.p0y | Werkmanship epinion: Daaler rapsirs satlafactony?
Didsmobile 98 29.5 Excellant 18.1% s
Custom Crulser 12.3 Al gosd &5 Hao
Sedan body-style chalos: Fal 13 i
Four daor BE.184 FI,“:. R Dealer sarvics opinkon:
Twe-doar 22.7 éﬂt:lllm'r
2 : .
Wiy 816 you choose Olés dioselt bt o il ol o B Average
conamy i3 air
Disel engine 327 bl M na Poor
e 0
Perfarmance 1.1 ;,:,I;, Ej Numbsr of wahlelss owned:
Cemfart 6.6 E.Ia: diesal only
= Comfart aplnion (rear sant): cars
‘"E:Lr:r:::“- 79.39 Exesllont 45,75, Thres cars
Comfort 28R Very good 36.8 Four or mare cars
Handling 21.5 Gaod 15.3 s B
Performance 18.7 1 E; il A
Wide 183 Didsmobile
Specific dislikes: Had sny machanical trouble? Ford
Ne eemplaints 31.74% He 53.9% Bulck
Nelse 12.1 Yis 48,1 Volkswagen

Age distribution of ewnars:

2% 1529 years

3 30-49 years

] 50-plus

g Occupations:
Rotired
Salesman

F
Baws
#

*

SO0D0 s MMM LI L WL A A UL LR 00 3 RS
R AERRRDMENwNL RS L NORDE LD Es SR

Agademician
95.19; Exscutivas and managers
4.9 Enginesr

Mechanic

Medieal

2,755 Farmar

o | Small businessman
Real estate
Contractor

7 6% Housawile

8.2 Hoavy equipmant, trucher
12.6 Civil servant

1.2 Factory worker
82 Sciantist

Attarney
Electrician

25.9% Clargyman

54.0 Induramce

13.6 Secratary

6.6 Banker

Pharmacitt
Locksmith

7% Military .

Student

3.7

3.1

6.5 Woiild you by enother Olds diesal?
1.8 Yes

1.8 Ko

#

=
Bl

* Percentages might not squal 1009 due to rounding, multiple respanses or insufficient data.
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Safe, sturdy playhouse fealures contempo-
rary styling with an integral door panel.

ere’s a contemporary playhouse

that will please your young ones
and give them a place to entertain
their friends.

Handsome red knotty cedar sid-
ing, in a diagonal pattern, is used to
aide a sturdy, plywood-sheathed
frame of 2x3s, Four circular cut-
outs, one in each wall, help soften
the angularity of the simple cube.
They also dramatically set off the
entrance, two large, round windows
and a louver wall.

Framing the cube ;
Begin by constructing frames for
floor and roof panels as shown in
the framing plan on page 118. Cover
one side of each with 34-in. exterior
plywood. In order to prevent chil-
dren from picking up splinters from
the floor, use A-D exterior-grade ply-
wood—A side exposed to the interior.
Next, build the two wall frames.
Note that the door-side panel must
be 33 in. shorter than the louver
side to create a slight pitch in the
roof. Cut diagonal braces and top and
bottom plates for window walls,
Now, position the floor on four
leveled concrete block piers (foot-
ings). Tip door and louver walls in
place and secure through plywood
floor to floor framing with 16d
common nails. Add the bottom
plates for the two studless walls and
tie into door and louver walls with
lower diagonal braces. Checking
squareness with a level or framing
aquare as vou go will assure accura-
¢y and make sheathing and siding
easier. Use 3-in. No. 16 fh screws to
fasten braces to studs and plates.
The easiest way to assemble the
top plates for the studless walls is
to nail them to the roof section
while it's atill on the ground. After
positioning the roof unit on top of
the walls, toenail it to the two top
plates already in place, using 10d
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Kids will have hours of fun in this
spacious, open-to-outdoors playhouse.

by Paul Levine

common nails. Add upper diagonal
braces, checking for plumb as you go.

Sheathing and siding the cube

Befora you start to sheath the
framed cube, make a rudimentary
compags for marking the circular
window openings. First draw a line
down the center of a narrow strip of
plywood which is at least 29 in.
long. Drill two holes 3§ in. apart,
about 1 in. from one end. At the
other end, drive a 10d nail to act as
a pivot, through a point 27 in. from
the closer of the two holes. The
compass can be mounted on a scrap
plyvwood crosspiece between the
middle two studs of a wall—or when
that is not posaible, it can be
centered on a stake fashioned from
a 2x3 and driven into the ground.
In any case, the pivot nail must be
positioned in the center of whichev-
er face of the house you are about
to sheath. Find centers by tacking
four small nails at the corners, then
tie two pieces of string diagonally
acrosa the face, The center will be
where the strings intersect.

Use #3-in. exterior plywood (best
side to the interior) to sheath the
four walls, On all sides except the
entry aide, the sheathing can be cut
into 12-in.-wide strips and nailed on
as shown in plans on page 119. The
door side should be sheathed, leav-
ing an opening for the entrance.
Recheck for plumb as you go.

Draw circles on wall faces using a
pencil inserted in the outer hole of
the compass arm. Use a sabre saw to
cut out the circlea on three sides. Do
not eut a eircle out of the door wall,

Use 8d galvanized finishing nails
to secure cedar eiding to 2x8s
beneath sheathing, Using a nailset,
set nails. When you install siding at
the roof line, take care to make it
appear horizontal.

A good method for cutting out

the circles in the siding on the
window and louver sides is to first
nail the cedar in place, letting the
ends run ragged beyond the circum-
ference. Then use the inner hole of
the compass, with pencil, to scribe
a circle. Make finished cut with a
sabre saw, (See drawing, page 119.)

On the door side, the cedar siding
boards have to be individually pre-
fit, marked, removed, cut and then
nailed in place,

Construct the door as shown and
hang it between middle studs which
act as jambs. Fasten the cedar
gsiding on the door through the
plywood from the inside. The cedar
must be beveled back on the hinge
gside of the door to allow for open-
ing clearance.

Finally, rip 9i-in.-wide strips
from siding material to make cedar
trim. Nail it in place with 8d
galvanized finishing nails.

To save time, you can substitute
1x2 pine for cedar trim at corners.
Adjust dimensions accordingly.

Making the louver wall

First rip 45° bevels on both edges
of 1x4 pine stock and then cut into
1714-in. lengths, Nail slats to three
pairs of 1x2 uprights, leaving a 34-
in, overhang as shown in plans, The
three completed louver units are
face-nailed through uprights into
the studs. Now you are ready to cov-
er the playhouse with penetrat-
ing wood preservative and two coats
of spar varnish, The wood panel of
the door side was given two coats of
exterior enamel,

Installing the windows

When the finish is dry, you are
ready to cut and install the trans-
parent sheet acrylic windows, Have
a helper hold the plastic against the
outside face of the window wall and
trace the circle opening from the
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1. Play space is light and
airy, while large floor
area (25 sq. 1.) is roomy
enough for two kids

plus guests.

2. Louvers assure thal
play-cube will not
become slully.

3. Optional hatch/skylight
in roof provides natural
lighting and additional
ventilation.




Hatch opening is cut belween two rafters,
trimmed with cedar and then filted with

-I." / e ———

sheet-acrylic lid. Nole: Rool access may S
not be safe for very young children. Improvised plywood compass allows you fo scribe perfect circles on cedar walls.
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i —h—
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v 18 212"
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?}// 34"
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DOOR SIDE WINDOW SIDE (2 REQD.) LOUVER SIDE WINDOW FRAME DETAIL
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Diagonal braces add rigidity to the window
walls. Cut 2x3s so thal they fit inside the
corners and are tangent to the circular
cutout in the piywood,

ROOF PITCHED 3/4" IN 5"

|
P WEEP
[ ' HOLES y !
B 0.C A ¥ F
655" :
DOOR "
- EIDE 38" PLYWOOD /
¥ T " .,r'
T 56-3/4" \\\ e
LOUVER H {
SIDE ot
Lt il 34 % 34" &
et H CEDAR _
TRm =l | A
. A
| DOOR PULL, "W BUTT Eel
H AL I!H:.‘J?'I.II:L!EI 4 J':ﬂ HINGES | ¥~
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WITH1.1/8" x - LF.}AHJE
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| I WINDOW
- 53 3/4"DIA ASSEMBLY
v |I 144" SHEET ACRYLIC 2 REQD.)
- 34 « 6" CEDAR TRG SET IN SILICONE
SECTION THROUGH DDOR 60 x 680" O.A /8" PLYWDOD | 34 x 8" CEDAR TRG
OVERLAP PLYWOOD 58.1/4 x 58.1/4" 0.4 LOUVER ASSEMELY 60 = G0 O.A; CUT
1/&" SHEET ACRYLIC 3/87 ON VERTICAL CENTER JCHNTS 13 REQD. ) FLUSH TO PLYWODOD
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ik v 3a" v i o A |
CEDAR % =t ¢
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SECTION THROUGH WINDOW FLAN VIEW

ingide onto the protective paper cov-
ering. Remove the plastic and en-
large the circle tracing so that the
radiug is 15 in. longer., Cut on this
second line, using a sabre saw with
g fine-tooth, hollow-ground blade,
Spread silicone sealant along the
inner lip of the window frame and
press the window into place. You
can bend the plastic slightly in
order to bring it inside the house.

You can make the optional loose
hatch/skylight from a serap piece
of T.Hill*-ihilﬂ'r]t acryvlic. The uT}Eninﬂ“
perimeter is trimmed with #; x 34-
in. cedar, The transparent lid, sized

in. larger than perimeter trim on
all sides, is simply serewed to a frame
made of the &, x 3;-in. cedar,

Safely check
Children’s plavhouses cannot be
made too safe. When yvou're finished

JOINTS COVERED WITH
FIBERGLASS TAPE AND
POLYESTER RESIN

TO CAULK JOINT

building this one, make a thorough
check for hazards. Pull out all
protruding nails and sand smooth
any rough spots or splintered cor-
ners. The entry satep, from grade
level onto the floor, should be suited
to the size of your children, Do not
make it any higher than 6 in.

At this point, vou can relax and let
the kids loose. ™

MATERIALS LIST—PLAY-CUBE

Quantity Sire and description
3 W X 2% n 1D pine
a MoEk3n*xll pine
16 1% x 2% = 10/ fir
215 sheets L5 4 x B exterior plywood
2 %Y u 4 x B exterior plywood
130 lineal fr. 1%6~ knatty red cedar TEG
2 L4 a5 w & transparent acrylic
plastic
Misc.: 10d and 16d common nails; HBd galvanired

finishing nails; 3° Mo. 16 wood screws; I Jad™ butl

hinges: silicone sealant; 1 gal. wood preservative;
2 pts. polyurethame varnish; 4 BxBel6” comcrete
bilocks,

USE SILICONE SEALANT 1/4" SHEET ACRYLIC 3.8 « 12" PLYWOOD

HATCH (OPTIONAL) PIECES, 60 » 60" O.A.;

54" DIA, CUTOUT
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1} Before pressing, apples are piled
_ongrinder “rooftop.” From there- -
" they are‘ted into hopper. In Step %5
3, Juice dgﬂm into clean pail.
P
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Just in time for this year's apple crop—a
press that is easy to build and to use.

by Kathleen Stilwell and Mark Jensen

ou can make the most of this

year's apple crop if you have
vour own cider press. The prototype
gshown on the facing page—which
eonsists of a sprocket-wheel grinder
and a clam-shell-design press—has
yvielded as much as 12 gallons of
juice in an hour when operated by
just one person. Using portable

power tools and some careful erafts-
manship, you can build your own
press, grinder and sawhorse stand
for about half the cost of manufac-
tured units.

There's nothing quite like tangy,
sweet cider as a family drink in the
fall. Happily it's possible to freeze
the juice for drinking later. (If

Back view of this closed cider press shows
the three hefty hinges used on the unit.

|-'n.'.l{ll'l 5
(3 REQD.) A

30" LONG
PIPE FLANGE
{2 RECD.)

1" GALVANIZED PIPI

12" STRAP
HINGE

I3 REQD

13" CHAIN

/2" SCREW EYE (2 HEQD.)

SEE DETAIL FOR
CRAMNK AND SCHEW
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vou're planning to ferment it, re-
member that making hard cider is
subject to the same restrictions as
wine and beer making.)

After pressing for cider use the
leftover apple pulp to make apple
butter, or use it as garden compost.
Bury the pulp rather than spreading
it on top of the soil.

Begin work on the press by con-
structing the 24x36-in, rectangular

MAKING CIDER
ACROSS THE COUNTRY

Most cider makers agree that a bland
of apple varieties makes the tastiest
cider. A few crabapples added to a
bateh of cider made from blander va-
rieties can perk up its taste. In the
northeastern states Mclintosh, Jona-
than, Red Delicious and Golden De-
licious are among those varieties that
make the best cider. In the middle
and southern states the Red Deli-
elous, Golden Delicious and Jonathan
are also good choices; in the Appa-
lachian area Stayman Winesaps are
good. Red Delicious and Golden De-
licious are favorites in the northwest-
ern states. Experiment by blending
varieties until you get one you like.

172 = 1-1/4"-DIA.
COLLAR WITH
SETSCREWS

SCREW AND CRANK DETAILS " 0 A

a-pia. 1Bx1°-DIA. 12 x 1.1/4"-DIA, COLLAR
HOLE WASHER WITH SETSCREW®

18 x 1-1/8 x 812"

STRAP IRON

{3 REQD.)

1/8 % 2-1/2"-DIA,

WASHER

WELD " LEAD
SCREW*®
THREADED STEEL =
BLOCK, 1x1x1" CRANK®

18 x 1-3/4"-DiA
WASHER

1x 30" GALVANIZED
PIPE (2 REQD.)

* PARTS FROM AUTO TRIPOD JACK

The tightly secured pressing chamber al-
lows one person to crank out as much as
12 gallons of apple juice in one hour.

MATERIALS LIST— CIDER PRESS

Key Pes.  Size and description
B 1% = 315 x 235" fir
12 1% x 3% = 97 fir
12 1% = 34, x 6% fir
4 1% = 3% & 2347 fir
1 1% = 3% x 14557 Nir
1% x 3% x 36" fir
Fi 3 x 1% x 27" pine
| A ox 1% x 13%" pina
8 oxlls x 12" pine
1 15 ox 1315 x 14 plywoad
| Uox 12 x 12" plywoed
z 3/16 x 27 rh machine screws, washers
and muts
14 15 & 5" carriage bolts, washers and nuts
3" Mo. 10 fh screws
50 1%4" No, B fh scrows
36 17 No. 8 th screws
Mise.: 3 Istehes, 2 pes. 17 galvanized pipe x 30" with
flanges, 3 pes. 1§ = 1% x 94" strap iren,
Ly 8 1% ~-dia, washer, 14 1 114"-dis. collar with sat
screws, parts from sube ftripod jeck, 2 pes. 1a3D”
galvamized pipe, 3 12°-long heavy strap hinges,

FE==IaTmMMOoOoOD»
Fa

ToOEE
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MATERIALS LIST—COLLECTION BOARD

Ky Pes. Size and description {uss)

A 1 5 serap 1n2 pine (spoul)

B E| M o= 1l x 134" pine

c 2 Worli x IGW" pine

1] 1 o= 1y x 28" pine

E 1 ¥ x 28 x 35% " plywood
Misc.: 22 1™ Mo. B I screws, nontomic white glus.

— e
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CIDER COLLECTION BOARD AND SPOUT DETAIL

1x 2 EDGES

{4 REQD.}
CUT PIECES FROM
1x2 PINE
L} .:'l ® i i ® M : ] ™ r Lo}
O e e ===aq et | o}
o 1 i | ; | | __._3_
= | { L
== & = L
‘ — =
o a g} i o
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il e
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= r"-" i |r w J' 1@ L‘; o
6"
o
e e :— I [ o 1 I ]
apd § UTT
- s
g -~ 12" | -
I e
SIDE VIEW OF ASSEMBLED PRESS

frame made of 2x4s. Make six ribs.
Nest the bottom three ribs in the
frame. Then cut a 14-in.-square
plate of plywoeod and nine 14-in.
1%2a to screw to the inside end of
the frame. Fasten 13 sanded and
rounded 1x2s into the bottom half
with 1%%-in. No. 8 wood screws.
The corner 1x2s must be notched

to fit the slant of the ribs. Attach
the top 1x2s so the top ribs will
align with the bottom three ribs.
Hinge the top to the bottom with
strap hinges at the back and catch
locks at the front. A chain keeps the
top from falling too far open,

When assembling the plunger, re-
member the action achieved will be




DETAIL OF PIECESAKB

DETAIL OF PIECES K & |

4ige 2" FRONT VIEW OF UPPER SECTION
—
602" ™
12"
|
L amd
1R .,_”!u
11-374" i l"—'—‘-"_ 1378" _"I
261/ | -
R ’\F 39/16"] 3
. T ‘ . DRILL TO
¥ Xl ORILL HOLE # | = R
| SIZED TO FIT PIPE (2
; LEAD SCAEW — . PLACES)

The open cider press
is ready for the big
squeeze. It will re-
ceive a bag of apples
that has already gone
through the grinder
and been crushed.
Even as the apples
are being loaded,
some ol the juice will
collect  underneath
the press in the col-
lection board.

GRINDER FOR CIDER PRESS

USE WHITE GLUE
AND 1-1/2" NO. B
FH WOODSCREWS
{2 PER CORMER)

BORE 2-1/2".D1A, HOLE

TO ACCOMMODATE HUB
OF SPROCKET GEAR

e

a push-pull type. The jack, being
cranked into a threaded block, will
be pushing the pipe and plunger
plate into the chamber.

To convert the car jack, remove
the three leg standards. Replace the
crank-handle rivet with a #z-in.
balt. Weld a erossbar made of 114-
in. strap iron to two 30-in. lengths

——

FROMT VIEW LOWER SECTION
(LEAD SCREW AND CRANK OMITTED)

of pipe. Insert the jack and clamp it
with ®g-in. set collara above the
thrust bearing and below the cross-
bar, Screw on the pipe flange.

To maximize a tight fit, cut the
plunger-plate slightly oversize. Cov-
er it with lengths of 1x2s and trim.
Assemble the plunger and plate

(Plaage furn to page 192)

3" ® NOTE: ALL 3/8" PLYWOOD
- o ASSEMBLED WITH 1" NO. B
> . FH WODDSCREWS
E “-L - )
L
REMOVEABLE
~O SECTION END VIEW (COVER REMOVED)
M FOR i -
3 GRAPES 12
ajaz” 10"
KEY SPROCKET
STOCK GEAR
"
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3tools you should knowabout

Brackets improve sawhorses

Though a pair of sawhorses is
undoubtedly one of a carpenter's
most valuable tools, they can be
inadegquate for certain chores, such
as laying out plywood paneling.
Lack of stability can cause costly
marking and cutting errors, If you
tackle a lot of jobs away from your
workbench, you might want to con-
gsider buving a set of Sawhorse
Table Converter Brackets, Using the
brackets, o pair of 2x4s cut to suit
and a piece of plywood, you can
quickly set up a sturdy carpentry
worktable or roomy scaffold for
painting and siding jobs, The
brackets come four to a package
with wingnuts for $9. Loclan, Inc,
Box 83, Lawton, Okla. 73501.

Attach brackels to sawhorse cross mem-
ber, put 2x4 in channel, tighten wingnul.

Accessories for a level

Use these Adjustable Level Stand-
offs with a standard I-beam spirit
level to determine level and plumb
between surface points—even if the
surface is uneven, distorted or
bowed. The Stand-offs help correct
for out-of-plumb brick courses on
corner constructions. Or use them
to get over obsatacles such as wood
braces or crosspieces on the sur-
face line that you want to level.

Stand-off eclamps are extruded
aluminum with corrosion-resistant
black anodized finish. They're
spring-loaded for position adjust-
ment,

A pair is $7 from Rich Manufac-
turing Co., Box 413, Bound Brook,
N.J. 08805.

Pair of Stand-offs altached to level as in skeich above lets you chack rough surface.

Self-adjusting wrench

Wonderench self-adjusts to firmly
grip nuts and pipes that need
loosening or tightening., The 6%;-
in. wrench, priced at $10, has a
maximum jaw opening of 9/16 in.
The 9'4-in. size, §16, opens to 1lg-
in., Together they sell for $23.

The more pressure yvou apply to
the wrench handle when turning,
the tighter the jaw grip becomes,
For tightening, use the wrench
with the name side up. For loosen-
ing, place the name side down. The
tools are made by RCJ Internation-
al, Secor Rd., Mahopac, N.Y. 10541.
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Solar-heated
shed you can bulid
in your back yard.
Use it for storage, workshop
or a pofting shed. Or
adapt it fo heat your pool
and domestic hot water.

Insulation: How much Is enough?
Should you believe It when you're advised to
pour more insulation into wall and floor cavities?
Here are facts and figures that will
help you decide when enough is enough,

Solar products for your home.
We've rounded up a passel of solar products
that you don't have to be rich to own right now:
Extra: Solar units you can install yourself,

Plus more. . . lots morel

Prepored by the Popular Mechanics
Home & Shop Department: HARRY WICKS, Editor;
JOSEPH PROVEY, PENELOPE ANGELL Assistont Editon:
DON MANNES, Art Director;
VICTOR CHASE, Confributor



Only from Glidden...Insul-aid.

A latex vapor barrier that goes on like paint,
and can actually help insulation work
more effectively.

]
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Glidden Insul-aid works with insulation to walls and paint on the outside of your home
reduce heat loss through walls and ceilings. When may even be extended.
you apply Insul-aid to your interior walls it forms Insul-aid 1s the only latex vapor barrier
a vapor (moisture) barrier which improves the coating that more than meets FHA standards
effectiveness of insulation by keeping it drier. for vapor transmission.

The drier the insulation, the more
heat you retain in your home. And,
the more moisture that stays inside
your home, the more your winter
comfort and health may be improved.
The life of the wood, metal within the

Insul-aid is what todav's energy-
conscious consumers are looking for.
(zet started, put Insul-aid to
work in your home, even if only a
room at a time. Check the Yellow Pages
for the Glidden dealer nearest you.
Paint you can be loyal to.

B2 suooen coarves & resins



| HOMEAERGYOVDE

HEATED
STORAGE
SHED
YOU CAN
PUT UP

-

YOURSELF

Designed by solar-expert architect
Harry Wenning, PM's back-yard
beauty can serve many uses.

FM photas by Harry Hariman

Solar collector panels add a beauly of their own, and bring in heat so

that the building can be utilized during the cold-weather months.

he uses for a back-yard structure

such as this one are practically endless. .
Depending on your own parlicu'ar require- LOUVER -
ments, it can serve as a workshop, green- IIEEP?DTST ¥ .3 ASPHALT SHINGLES
house, a pool cabana or even be used as a i}
storage shed just as is shown in these pic- - —
Iurasgof the plr-:-tatype. hﬁﬁ%a’gggé ,"1/ | : 1 | | .

Conventional construction methods are SIDING '1' ‘ l

employed to build this versatile structure, /./' l 1 1
and its 2x4 framing will make the job a A . [T T T
snap for the average home craftsman. 1 !

|
Don't get the idea that building this little : | /( ,
beauty is far beyond your skills just i
because of the solar aspect—installation
of the solar panels is as easy as any othar
phase of the project.

Designed for PM 1 [

——

The shed was designed by Harry Wen- — = buw = = o e
ning, A'A, and erected toc meet design b i A Pt - | [
parameters spelled out by the editors of SIDE ELEVATION sl FRONT ELEVATION ¢
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Popular Mechanics. It features the
use of passive solar collectors, bul
you could substitute an active sys-
tem if you should want your shed to
ba capable of heating water for use
in your swimming pool or your hot-
water system,.

For a snappy appearance the ex-
terior of our shed version is covered
with Long Ridge hardboard siding
manufactured by Champion Building

128 POPULAR MECHANICS

Handsome back-yard building features sallbox roof line, Long Ridge
hardboard siding by Champion Building Products (top). The solar
collection panels can be seen in rear, side views (above and at right).

Products. This is a factory-primed
Ivype of hardboard that simulates the
board-and-batten look. Textured as-
phalt shingles in the Timbertone
pattern of Bird & Son complete this
simple, yet stately-appearing little
gtructure.

Economical post footings used

Starting from the ground, the indi-
vidual post footings make the dig-

ging and concrete-pouring proce-
dure a little bit easier as well as a lot
less expensive than it would be for

other foundations. The footings
serve the same function as a contin-
upus footing.

Belore you place the concrate,
you should set the 4x4 posts in the
holes and place the concrete around
each post. Then you place the 2x4
double-headers around the parime-
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Solar shed is bullt using conventional housebuilding carpentry,
standard-size lumber. Posts on prototype are set in concrele
plers poured to below the frostline. Mote that insulation is Indi-

cated for floor, walls and roof.

o
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ter of the shed on top of the 4x4
posts, Take care that these headers
are exactly level,

The next step is to install the 2x4
floor system. Locate the 2x4 |oists
16 in. on center (0. c.) and along the
B-ft. length, as shown in the floor
p'an above. Now you can place the
5/8-in. tongue-and-groove plywood
floor over the 2x4 floor-framing sys-
tem and fasten it,

Mext, you put up the 2x4 wall.
Start with a 2x4 base plate on the
“oar for each wall section, then add
th? studs 16 In. o.c. and complete
sach wall section with a doubled-up
top plate.

Check for correct roof angle

Your roof framing system may now
be put together using 2xd4s of the
proper length. Make sure that the
roof angle of the collectors is ap-
proximately equal to the degrees of
latitude where you are working (on
our so'ar shed in New York State the
roof pitch on the collector side is

to go on is the siding,
followed by the roof sheathing on
the noncollector section of the roof.
Install ¥2-in. CDX plywood over the
2x4 roof framing. On top of the

plywood put 16-lb. saturated felt
building paper and 235-lb. asphalt
roof shingles.

For more efficient heat storage,
install 3%2-in.-thick insulation in the
floor, walls and ceiling.

You may treat the entire shed,
inside and out, with a coat of paint,
stain or any other finish desired. For
the sake of neatness, we suggest
that the exposed 2xd4s which carry
the solar collectors either be stained
or painted before you mount the
collectors.

The panels used for this project
form a passive solar system; that is,
they collect the sun's energy to heat
the shed only. There are no mechan-
ical devices installed, such as fans
or pumps, to distribute the heat else-
where.

Installing the passive system
Installation of the passive system
is quite simple. Each of the three
4xB-ft. collectors is propped into
position and held in place by nalls
through the bottom and sides, A flex-
ible self-adhesive sealant tape Iis
placed around the perimeter of each
panel; a task that can best be done
on the ground before you prop the
panels into position. The metal an-

) BER ZSNZ4 %
A CAEDSOTE BEFORE
1 LI‘" PLACING IN CONCRETE

L

gles and battens ur'iar then placed
around the panels and screw-fas-
taned to the wall studs with self-
sealing screws,

Installation instructions that are
supplied with the collector panels
are precise and spell out all details
so that you will find them easy to
follow.

In the event you should elect to
substitute an active solar system for
the passive collectors, you can
mount the panels in the same man-
ner, but since they will be approxi-
mately 3 ft. wide instead of 4 ft., you
will have to modify the framing
system accordingly.

Active system offers hot water

In the active type of system, a
liquid will flow through the collec-
tors to be heated and then piped to a
storage tank of approximately B0-
gallon capacity to be used for stor-
age of hot water. Since your existing
water heater remains in your home,
the solar system Is operated In
conjunction with your present sys-
tem.

Here's a breakdown of approxi-
mate costs you'll find for the solar
collectors (prices Include shipping
and handling charges):
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HORoMEENERGY Syioe 75 -

PRICING ignites at 950°F.
1. Sun-Lite panels (passive sysfem The Solar-Kal Airheater is con-
only): atr:ctlad o: inongnrrnsi\ra materials MATERIALS LIST—SOLAR SHED
1% -in. glazing panel and also utilizes Sun-Lite as its glaz-
3 panels @ $92 ... ... $276 ing. o g gy
Foam tape .......... 16 For more information on either the 4 i e B
Misc. aluminum trim .. 90 Sun-Lite glazing panels or the Solar- o 2ud fir, 12" long
SCrews .......o0000s B Kal Airheater collectors, write direct- :“ e ::: fir, :“mm N
fons ly to the Kalwall Corp., Solar Com- 20 yin. . T asewesn pios Bosris
POl s S e $385 ponents Div., Box 237, Manchester, 4wl 344 insulation (R-11)
2. Solar-Kal Airheater (passive sys- N.H. 03105. Its catalogue lists other  inees T Mvwand (i
tem, but may be used for an active Kalwall products and related prod- 10 sheets 4ud’ T1-11 plyweod (siding)
system): ucts by other solar equipment manu-  }* bR
3 panels @ $175 ... .$525 facturers such as sealants, fasteners, 5o s 1. 15.tb. -fslt bullding paper
Foam tape .......... 16 installation accessories, absorber % bundis vot Whinges |t sl .
Misc, aluminum trim ., 90 plates for air and water collectors, e o s T
Screws ....ooioai. 3 insulation, differential controllers and 2 Is. 1% " galvanized roofing nails .
—— circulation devices for air or liquid ;™ o gl oy b SR
- | $634 collectors. It's free, and items listed 10 sheets 4xb’ perforated hardboard o
Light transmission for the 1%-in. in the catalog are inventoried for off- | vy, Hiaaiy e
Sun-lite glazing panel is B4 percent—  the-shelf shipment. Brochures for it ;
the “U" rating is .46 and the tempera- particular products and price lists 4o, i, 143 aluminum closure plece
ture service limit is 200°F. Sun-Lite are also available. 16 lin, . 2° aluminum batten strips
100 ft. sealant tape
0 1% " sealing:-hoad screws

*Sires may vary from makar to maker. Check samct sizes

Solar collection panels cover the entire rear (long) section of the salibox-shaped roof. prior to installation for exset roof-rafter specing.

Panels should be Installed to assure that a weatherproof joint will be formed at ridge.

ALUMINUM ANGLE
SEALANT

SEALING SCREW

ROOF SHINGLES
PLYWOOD
LONG RIDGE
2 x 4 FRAMING glu?ﬁlﬁﬂﬂ.hﬂﬂ

RIDGE BOARD,
RIP 1 x 6 TO SUIT

STAINLESS STEEL 5
SEALING-HEAD SCREWS oy e
SOLAR KAL
DOUBLE "T" AIR HEATER
ALUMINUM BATTEN 22 x 4. TOP PLA
) ALUMINM
L
2 x 416" 0.
& "
Txd TRIM 2 x 4 SOLEPLA
UBLE-FACED| . L
FOAM TAPE | ?r,_..-na'rmu
2 x 4 RAFTERS —— A
@ 1"'"- SHEATHING
/
&

LAST 16" AT END TO BE

16" 0.C.
= | TO OUTER SHEATHING

CUTAWAY SECTION
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Roofscape by Bird.

It makes the outside of your house

justas impressive as

Take a good look and you'll see
that your roof is probably the most
important part of your home's
design. That's why we design our
Bird shingles to do a lot more than
keep the rain out.

We use colors and textures that
show off your roof, adding to the
beauty and individuality of your
home. We call our look Roofscape,
because it blends in with everything
from rugged wilderness to formal
shrubbery.

This house is wearing our heavy-
weight Architect® 70 shingles. Their
thick texture and deep shadow lines
give a house rugged good looks.
And Architect 70's will look beau-
tiful down the road. We make them
with two laminated layers of pre-
mium asphalt that can't rot, curl or
bum like wood. So they give
superior protection against wind,
weather and fire. Your Bird Roof-
scaper would be glad to give you a
free estimate. And you'll find his
number right in your Yellow Pages.

e inside.

Bird & Son, inc.,
E. Walpole, MA 02032

Please send me your revised, 36-page
color booklet, “What you should know
about roofing and siding before vou build
orremodel.” I'm sending 50¢ in payment,
and I'm planningto O bulld O remodel.
Popular Mechanics-Sept. '78

Name

Addriess

C.hy e s Y LN YT

T e e

Phone

Thebestdressed h

T e




Insulation:

Howmuchis
enough?

All kinds of claims are being made
for insulation—and why you should add
more. Here's what you should know before
plunking down any more cash.

.
T

harges! Countercharges! Warn-

ings! Denials! Contradictions!
Sounds like a United Nations debate,
no?

Would you believe it's all about
old-fashioned home insulation—that
low-density porous material which
curtails heat flow? MNotwithstanding
its other advantages, insulation
helps keep a lid on what it costs to
heat and cool a home.

A study five years ago by the then
Federal Energy Administration re-
vealed that seven of 10 houses in
this country had no or insufficent

insulation. Most people couldn't
have cared less before 1973. Energy
was cheap.

But with spurt after spurt in ener-
gy prices, people have been rushing
to buy insulation. With the rush has
come a preponderance of data that
previously went unpublished or un-
noticed.

Do you know, for instance, that in
April a U.S, Congressional subcom-
mittee took to task the prestigious
Consumer Product Safety Commis-
sion (CPSC) for not urging stronger
standards to govern cellulose insula-
tion?

Cellulose insulation is made of a
finely-ground cellulose  product,
usually paper, but sometimes wood
fiber. It can be poured from a bag
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between joists of an open attic floor
or blown into place behind finished
walls. It has good isulating qualities
and is one of the least expensive
materials on the market.

The problem? Cellulose is highly
combustible in raw form. To lessen
combustibility manufacturers treat-
ed the product with a borax de-
rivative before borax became in
short supply. Then, some reverted to
aluminum sulfate. However, alum-
inum sulfate produces sulfuric acid
as it absorbs moisture, and sul-
furic acid rots wood framing. The
subcommittee cited, as an example,
a warehouse in Michigan that was
insulated with aluminum sulfate-
treated insulation. The structure had
collapsed.

If this were the only finger of
doubt pointed at insulation, people
could live with it. But listen to these
charges—some of which are unsup-
ported by evidence and/or denied
by the affected industry:

B Glass fiber Insulation may cause
cancer,

B Urea formaldehyde insulation
emits an ocbnoxious odor that may be
toxic.

B Urea formaldehyde shrinks seven
to 15 percent, which leaves gaps in
the insulation.

® Mineral wool that is blown into

HC Hofhe ERERGY Giyie 7§

Drata: Mort Schuliz

place between walls can cause inte-
rior walls to blister.

And then, there's the controversy
over how much insulation is enough.
It's time to put the subject into
perspective so you can examine facts
and “non-facts” critically. This arti-
cle, which is separated into five
specific areas, does this for the most
commonly used Iinsulating materials.
The five areas are as follows:

1. Summary of insulation forms
and materials that insulation is made
from. Advantages and disadvantages
are emphasized.

2. The importance of the R value,
which is the resistance to heat of
insulation materials,

3. How to figure the amount of
insulation you need to buy so you
don't end up with too much or not
enough.

4. Facts about the all-important
vapor barriar.

5. How to read packaging labels.

Important: Some types of insula-
tion are in short supply. For exam-
ple, none of three suppliers con-
tacted had bagged mineral wool
{glass fiber or rock wool) insulation
in stock. They could supply high-
priced vermiculite. Two were willing
to place an order for mineral wool
but there would be a six-waek wait.




About R values

value is a number indicating

how much resistance insulation
presents to heat flow. The higher the
R value, the more effective the insu-
lation. Blankets, batts and bags of
insulation should be stamped with
the R wvalue. Don't buy any that
aren't.

Different kinds of insulating mate-
rials of equal thickness have differ-
ent R values. The following list out-
lines the approximate R values for
the most commonly used insulating
materials (where ranges are given,
they indicate the difference in R
. value among manufacturers using
the same material):

Insulation Maximum R-Value
(per inch of
thickness)

Varmiculite 2.08

Glass fibar loose fill 2.1-24

Rock wool loose fill 2732

Cellulose 3.1-38

Glass fiber blankets/batts  2.7-3.7

Rock wool blankels/batts 3.1-3.6

Urea formaldehyde 4.1
Polystyrane, polyurethane 6.25

Don't deal with a contractor who
talks in terms of inches instead of R
value, Make certain your contract
stipulates the R value of material he
installs. The Federal Trade Commis-
slon warns that a claim about a
product's thermal resistance, "either
through generalization or exaggera-
tion of R value, is the most common
deceptive contractor  practice.”
Combining two pleces of insulation
will provide a sum total of their R
values. For example, R 11 + R18 =
R 30.

A point is eventually reached
where the beneflits obtained from
installing more insulation are too

REGION | CEILING | WALL | FLOOR
1 | 38 |19 | 2
Q | 33 [19 | 22

~ 3 [ 30 [19 [ 19
h | 26 |19 | 13
5 | 26 |13 | 11
6 | 18 |11 | n

insignificant to justify cost. At what
point no one can agree. Recommen-
dations by manufacturers and gov-
ernment agencies vary somewhat as
to the minimum R values that are
needed for a home. Here are some
examples:

(a) Federal Housing Administration

Ceilings (i.e. attic floors): R 22 (R19
for areas with less than 8000 de-
gree days).
Exterior walls: R 13 (R 11 for areas
with less than 8000 degree days).
Floors over unheated basements:
R 1.

(b) Edison Electric Institute (for elec-
tric homas)

Ceilings: A 30 (R 19 for areas with

less than 3500 degree days).

Exterior walls (existing construc-

tion): R 11.

Floors over unheated basements:

R 11.

(¢} Council of Better Business Bu-
reaus:

Ceilings: R 30.

Exterior walls: R 13.

Floors over unheated basements: R

18.

Or, use the map and chart above
to find the recommended R value for
ceilings, walls and floors in your
area. Locate your home zone on the
map and read the corresponding R
values on the chart. (Figures sup-
plied by Owens-Corning Fiberglass
Corp.)

R wvalue is the most important
factor in insulation, but also know
the advantages of different forms
and materials before you buy.

Calculating quantities

ere’'s how to figure out how much
insulating material you'll need
to do the job:

1. Blanket rolls or batts

Obtain the overall area dimension
by multiplying length times width.
Allow for the space taken by fram-
ing. This is a constant, If studs are
16 in. on center (O.C.), multiply the
area dimension by 0.9, If studs are
24 in. O.C., multiply the area di-
mension by 0.94. The number you
get is the total square feet of
blanket roll or batt insulation you
need.,

Example: 1250 square feet of at-
tic floor space. Studs are 16 in.
O.C. Thus, 1250 x 09 = 1125
square feet of insulation.

2. Loose fill
Determine the overall square foot-
age, considering the constant num-
ber for the existing stud layout (see
above). Determine the “maximum
net coverage per bag" for the de-
sired R value from label informa-
tion.
Divide the overall square foot-
age by "maximum net coverage
per bag."

Example: Overall square footage
is 1125. Each bag covers 32 square
feet to obtain a desired R value of
30. Thus, 1125 + 32 = 35.15 bags
—make it 36.
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BLANKET ROLLS
Dimensions:
Thickness: vailable from 1% to 8 in,
Length: variable from 10 to 200 ft.
Width: 15, 19 or 23 in. to fit 16, 20 or

£4 in. on center (OC) stud spacing,

respectively.
Best uses:
Where framing Is open.
Important: Spaces between framing

members should be relatively frea of
obstructions.

Unfinished attic floor.

Open rafters in attic or dormer to be fin-
ished.

Important: Do not Insulate rafters of an
unfinished attic. It serves no purpose.
Open basement or crawlspace floor

joists.
Unfinished walls (new-home construction).
Materials:

Glass fiber.

Rock wool.

Note: The above materials are commonly
grouped together under the term “min-
eral wool." According to the Council of
Betlter Business Bureaus, rock wool has
a higher Insulating value per inch thick-
ness than glaas fiber,

Physical properties:

Fire-rasistant.

Nonhygroscople (it ls molsture-resistant).

Odorless.

Vermin-and rodent-resistant.

Required by federal specification to be
noncorrosive to metal,

Other characteristics:

Available with or without vapor barrier
backing,

Relatively inexpensive (14% cents per
8q. ft).

Note: Prices quoted throughout were ob-
tained frcm retall sources. They are
given for comparison reasons only and
may differ from area to area. Prices are
for do-it-yourself materials.

Allows for uninterrupted vapor barrier,

Disadvantages:

Hes to be cut to size (use heavy-duty
shears or sharp knife).

May Irritate skin; wear gloves and pro-
tective breathing mask when installing.
Some paper vapor barriers are flam-
mable.

Speaculation:

Fibers inhaled from glass fiber insulation
may be carcinogenic, CPSC states:
"While CPSC currently has no evidance
supporting any pathological effects in
humans, It Is continuing to review on-
going studies to determine if some type
ol regulatory action may be needed.”

BATT
Dimensions:

Thickness and width: same as blanket
rolls.
Length: 4 and B feet,
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FORMS AND MATERIALS

Best uses:

Same as blanket rolls.

Materials:

Same as blanket rolls.

Physical properties:

Same as blanket rolls,

Other characteristics:

Same as blanket rolls.

Advantages:

Easy to handle because of relatively
small size. Less work involved to in-
stall; batts are precut.

Disadvantages:

Over an area longer than B fi. breaks
occur in vapor barrier coverage, re-
quire taping.

Some paper vapor barriers are flammable,

Waste results If trimming has to be done.

May Irritate skin or nose,

More expensive than blanket rolls (23%
cents per sq. ft.).

Same as blanket rolls,

FOAM

Material:

Urea formaldehyde, which Is combined
with a catalyst so it can be forced from
a nozzle under pressure. Foam sels
within 10 to 60 seconds.

Best uses:

To Insulate exterior walls that are en-
closed (existing structures). Urea for-
maldehyde foam is a contractor in-
stalled material,

50 cents per sq. M. (varies with area,
contractor).

Areas of disagreement;

"Il properly manufactured and Installed,
urea formaldehyde products can meet
accepled levels for flammability safety,
but they are not ‘fireproof’ as distrib-
utors sometimes clalm [CPSC).

"The normal linear shrinkage of urea
formaldehyde foam Is in tha seven to

15 percent range"” (Modern Plastics En-
cyclopedia, 1975-76, supported by a
test conducted by the Bureau of Stan-
dards). On the other hand, the Nation-
al Association of Urea Formaldehyde
Insulation Manufacturers claims normal
shrinkage Is one to three percent.
“Another possible hazard linked with
urea formaldehyde insulation is emis-
sion of toxic fumes after the product
has been Installed. Improper mixing
and curing of this product can con-
tribute to production of such fumes"

(CPSC).
Advantages:
One of the most effective insulating
materials  (inch-for-inch  thickness)
available.

"Rapco-Foam will not hydrolyze (i.e., ab-
sorb moisture). Moisture absorption In
wet cavity wall over 24-hour period,
two percent by weight" (Rapperswill
Corp., a producer of urea formalde-
hyde).

Disadvantages:

If installed In an attic, high temperature
may causa the materlal to disintegrate
and fumes to seep Into the living
quarters.

"Quality of application to date has been
very inconsistent. Choose a qualified
contractor who will guarantee his work"

(Department of Housing and Urban
Development).

LOOSE FILL FOR POURING
Materials:

Rock woaol,

Glass fibar.

Callulose.

Vermiculite (manufactured
waight mica rock).

Bes! uses:

Attic floors, especially those interrupted
by framing, piping that would reduce
the effectiveness of blanket rolls, and
those having nonstandard stud spac-
ing.

Finished exterlor walls if the home has
exposed openings In the attic that al
low pouring of insulation down between
the studs.

Cost:

Cellulose: 10 cents sq. ft.

Rock wool: 15 cents sq, it

Glass fiber: 18 cents sq. 1.

Vermiculite: 33 cents sqg. ft.

Physical properties:

Rock wool and glass fiber: Same as
blanket rolls.

Cellulosa: Not fire-resistant if untreated.

Note: CPSC warns that cellulose insula-
tion, although treated, can catch fire
It subjected to flame or spark. Do not
Install near light fixtures or heat ducts,
Federal specification HH-1-515C re-
quires that if starch is added to cellu-
lose Insulation, the manufacturer cer-
tify In writing that the product has bean
chemically troated to resist vermin.

Odorless.

Hygroscoplc—will absorb molsture and

from light=




become less effective.

Some chemicals (aluminum sulfate Is ona)
that are used to treat cellulose are
corrosive,

Vermiculite: Least flammable Insulating
material with zero rating for all three
Underwriters Laboratories tests (flame
spread, fuel contributed, smoke de-
velopad—sea “Reading Labals," page
136).

Odorless.

Vermin-and rodent-resistant,

) Nonhygroscopic.

Moncorrosive.

Advantages:

All pour easily and fill holes and gaps

< raadily.

From the standpolnt of Insulating value,
cellulose provides the most per inch
thickness, followed by rock wool, glass
fiber and vermiculite. According to the
Department of Housing and Urban De-
velopment, cellulose has “about 30 per-
cent more insulation value than rock

£ wool for the same installed thickness.”

Disadvantages:

A separate vapor barrler (heavy poly-
ethylene) should be laid before in-
sulation Is poured in an uninsulated
attic.

Mineral wool has tendency to sag when
installed in walls.

Must bea contractor-installed.

LOOSE FILL FOR BLOWING.
Materials:
Rock wool.
Glass fiber.
Cellulose.
Best uses:
Finished or unfinished attic floors.
Finished exterior walls.
Materials cost same as loose fill for
pouring. Add 100 percent for contractor
installation.

Physical properties:

Same as loose fill for pouring.
Advantages:

Same as loose fill for pouring.
Disadvantages:

Same as loose fill for pouring.

Rigid board.

Dimensions :

Some are precut 3 x 13%: x 48" to fit
between standard 22 " wide furring
sirips set 16" on center. Also available
in 24" length up to 4" thick.

Best uses:

Basement walls.

Materials:

Polystyrene.

Polyurathane,

Physical properties:

Combustible. Must not be exposed to
open flames, sparks or other axcessive
heat. Must be covered with a minimum
%" gypsum wallboard.

Vermin- and rodent-resistant.

MNoncorrosive.

Monhygroscopic.

Advantages

Extremely high insulating value.

Precut size referred to above fits be-
tween furring strips. No adhesive or
tacking required.

Easily trimmed (use serrated knifa).

Mo vapor barrier necessary.

What you should know
about vapor barriers

vapor barrier prevents water
A vapor from condensing and
collecting in new insulation and on
wood framing. Vapor control is also
maintained by assuring adequate
ventilation so don't cover attic
(either gable or soffit) or crawl-
space vents with insulation.

Most people assume that materi-
al used as coverings on mineral
wool blankets and batts are vapor
barriers, but these do not com-
pletely bar moisture transmission,

WITH VAPOR BARRIE F!

VAROR
BARRIER

2 x4 5TUD —

I5LE. FELT-!

s &[T CONDENSATION

| FLASTERBOARD

WITHOUT VAPOR BARRIER

These membranes are satisfactory
for some vapor barrier purposes.
Where no membrane is attached
to the insulation, a separate vapor
barrier is necessary. Materials that
may be used as a vapor barrier
include:

B Polyethylene sheeting, 2 mils or
thicker in the attic and walls, and 4
mils or thicker as ground cover
under slabs or over crawl-space
earth.

B Foil-backed gypsum board.

® Waterproof laminated asphalt-
coated paper.

Important: Always install a vapor
barrier facing the “warm” side of
the wall, the side heated in winter.
If blanket rolls or batts with vapor
membranas are to be installed over
existing attic insulation, remove the
membranes of the new insulation or
slash them free with a knife, If a
membrane is slashed, install new
blankets or batts with the mem-
brane side down. If you damage the
vapor membrane during installation,
use tape for repairs.

Caution: Some vapor membranes
are flamable. The National Mineral
Weol Insulation Assn. warns that a
membrane with a flame spread
greater than 200 (see "Reading la-
bels”) be marked as follows: “This
vapor barrier is flammable and
should not be |eft exposed. Special
care should be taken when working
close to the facing with an open
flame.”
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Reading labels

he federal government and the

American Society for Testing and
Materials (ASTM) have set minimum
specifications and standards for cel-
lulose and mineral wool loose-fill
insulation. On those that apply to
cellulose. Packages should stafe
that products meet these specifica-
tions.

1. Fed. Spec. HH-1-515C—"Insu-
lation, Thermal (Loose Fill for Pneu-
matic or Poured Application): Cellu-
losic or Wood Fiber.”

2, ASTM Standard C738-73—
“Standard Specification for Cellulos-

Underwriters Laboratories (UL)
also evaluates insulating materials
with respect to flammability. Acord-
ing to UL, “if the material has
passed the UL testing program and
the follow-up factory inspections to
ascertain that the product is the
same as that which was originally
tested, then, and then only, can the
maker use the UL classified marking."

The UL marking indicates "flame
spread,” 'fuel contributed” and
“smoke developed.” ""Flame spread”
rates how quickly the material burns.
"Fuel contributed” rates the materi-
al's contribution as a fuel. "Smoke
developed” is the amount of smoke

noncombustible {asbestos-cement
boards), which is zero, and with a
combustible (untreated red oak lum-
ber), which is 100,

In the sample label (below left) the
flame spread of the insulation batt or
blanket is 25, which means it burns
one-quarter as quickly as red oak.
The insulation contributes fuel to the
fire one-half as much as red ocak.
Thus the value 50. The insulation s
also rated 50 as a smoke developer.

You may see a label similar to the
second sample (right}. The FHC
25/50 designation means that the
product has a flame spread of 25,
and fuel contributed and smoke de-

ic Fiber (Wood Base) Loose-Fill
Tharmal Insulation.”

The following are minimum speci-
fications that apply to mineral wool:

1. Fed. Spec. HH-1-1030A—""Insu-
lation, Thermal (Mineral Fiber for
Pneumatic or Poured Application).”

2. ASTM Standard C236-66—"Test
for Thermal Conductance and Trans-

veloped values of 50. FHC stands for
“Fire Hazard Classification.”

the material generates. Ratings are
based on & comparison with

L

UNDERWRITERS LABORATORIES INCe®
CLAKIMED

apEin
UNDERWRITERS LABORATORIES INC.
CLASSIFIED

PROCESSED BATTS OR BLANKET

Contents Mot Over 500 5q. Fr. hawe Mo 178

FACED BATTS OR BLAMKET
Costenty Mot Cwer 300 5. P (Form 0] luue Ma. 5390

HRE HALARD CLASSIFICATION
(RAERD DN M B0 UWTELATES BES SaK)

mittance of Built-up Sections by — "'"'1':' "'“"’;.;;.“" FIRE HATARD CLASSIFICATION
Means of the Guarded Hot Box." FLAS {Boved on 100 for unsreoted Red Dok
3. ASTM Standard CBB7-T1— | suoxt oeviores ... s % FHC 25/50

“Aecommended Practice for Deter-
mination of Thermal Resistance of
Low Density Fibrous Loose-Fill Type
Building Insulation."

SEE UL CLASSIFIED BULDSWD MATERIALS BNDEX SEE UL CLASSIFEED BUILDING MATERIALS INDEX

UL label gives information concerning
insulation’s burning characteristics.

FHC and number flag a product's “Fire
Hazard Classification” rating for buyers.

Uniform home insulation labeling

he Department of Commerce

has proposed that manufactur-
ers of home thermal insulation
voluntarily adopt a uniform label
to aid consumers. The label will
list an insulating product's chemi-
cal material and form, along with
its safety rating, area of coverage,

A B P o Cm—e
O LI AT

A CHi THON mm
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o

luntary Consumer Product infor-
mation Labeling Program (CPILP).
The government is seeking indus-
try support, and if manufacturers
participate, most types of insula-
tion will be tested, rated and
labeled. The National Bureau of
Standards will select test proce-

'y ] i R value and recommended appli- dures and design a label that can
- n T cation. Home insulation is the first be easily understood by consum-

product selected under new Vo- ars (see sample at left).

e L e
Bt dodl’ cabe @ IFTLEE R Bivgl W SRl D OEN1

?.__
_Eﬁu

P i s 2 M4 e T 88y 0 1 B Booklet on blown insulation
i = e ol - PRI O Ol Bl
[ Tt e Pen Comptrtas . e L s el b it " ineral Blowing Wool,”" a ers who want to understand the
P aaue @ e technical guide for pneumat- techniques of installing blowing
= I S g e ic installation of fiber glass and wool.

The 28-page, Illustrated booklet
gives guidelines for planning crew

rack wool in residential and other
light-frame construction, has been

R s (750 o

B Brmhog o a8 e b o Tt i s wecesd o published by the National Mineral operations and detailed instruc-
Elge i DR w o GO Eananlaey  Tee PR summies i e pariege

tions for blowing mineral fiber
Insulation into attics, stairways
and sidewalils.

Single coples (50 cents) are
available from the National Miner-
al Wool Insulation, PM 978, 382
Springfieid Avenue, Summit, N.J.
07901.

- ' Wool Insulation Association.
Although the manual is In-
tended primarily for insulation
contractors and their application
crews, It is useful to builders,
home improvement specialists,
building inspectors, utility repre-
sentatives, home owners and oth-

Tien, g i rimy Fivnge
O dasmngn O Cops O See D Cabasses sisel (I ore of Perig

This specification for labeling home thermal

insulation, proposed by the Department of
Commerce, gives ecasily understood product in-
formation to consumers at the point of sale.
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It outperforms
ordinary
sandpaper
up to10 to1.
And that’s a
promise.
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SuperSander cuts faster. Lasts longer.
And resists tearing better than ordi-
nary packaged sandpaper. Try it

You'll agree SuperSander is the
best sanding product you've ever
used, or Carborundum will give you
your money back.

Look for SuperSander belts, sheets
and pressure sensitive discs wherever
you buy power sanding supplies.

Or write for the address of the Super-
Sander dealer nearest you.

The Carborundum Company
Consumer Products Division
P.O.Box 337
Niagara Falls. New York 14302

CARBORUNDUM @
"

)
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solar products

on't have tobe
richto buy

F or everyone who s interested in
giving solar collection a try—but
not guite ready to remortgage the
house to do it, PM has shopped
around and come up with the follow-
ing inexpensive space-heating, wa-
ter-heating and solar-shading de-
vices. Space-heating units are small
and do not store heat, thus limiting
them to daytime booster heating. But
they provide a way to plunge into
solar without extensive renovations
and great expense. Water heaters
are one of the most cost-effective
ways to use solar energy, but require
basic plumbing skills. Solar shading
devices are actually more effective
than conventional shades, blinds and
draperies, and they are |ust as easy
to install.

One for your window

This unit retails for $370, weighs under
55 |bs., and can be installed in about 30
minutes. Sun Spot uses an automatic 17
W. blower that moves 55 cu. ft. of air per
minute, A thermostat activates the blow-
er when the sun heats the collector’'s
absorber plate to 10°F. above room
temperature., The blower shuts off when
the plate cools to within 8°F. of room
tempearature, Even with the temperature
outside in the high teens, it can produce
140-145°F, air, claims the manufacturer.
Unit comes with a two-year warranty.
Sun Spot will soon offer additional solar
window unit kits; ona will allow rock
storage of sclar heat. For more informa-
tion, write to Sun Spot Research, 1070
South Leyden, Denver, Colo. 80224,

There she blows

The compact 75-lb. Isis solar heater
incorporates a blower, differantial thar-
mostat and monitoring thermometars In
one unit which installs in a window, It
salls for $649,

Although the solar collector Is fixed in
a vertical position, tha low southern-sky
trajectory of the winter sun prevents this
from being a significant drawback. Some
efficiency may be lost during the spring
when heating |s still required and the sun
is rising to its summertime peak.

Tha typical hot-air output for a day
when the sun is shining is enough to
heat a 18x16-It. exterior room in thae
average Insulated house (2300 BTUs-per-
hour loss). The maker offers a ona-year
parts warranty. Write to Impac Corp., 312
Bolondeau St., Keokuk, lowa, 52632,
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PLATE

BLACKENED ABSORBER
(INFLATABLE)

COLD AIR IN

SECTIOMNAL VIEW

An ugly duckling that works

Billed by its manufacturer as including
“The World's Ugliest Solar Collector,”
this window unit sells for $335. It
includes 100 sq. ft. of a flaxible polyeth-
ylene collector, flexible hose, and the
air-handling unit with blower and ther-
mometers showing room and collector
tempearatures, A thermostat that turns the
blower on when the collector reaches
80" F. is %16 extra.

The fascinating part of this unit is the
collector itself (shown in cutaway), Be-
cause tha collector can ba situated sepa-
rately from the air handler and ducted to
it, the room you wish to heat doesn't

SUN SPOT,
SECTIONAL VIEW

ALLUMINUM ABSORBER

COVER PLATE
(INFLATABLE)

60 cFM
ELECTRIC
BLOWER

ROOM AIR
INLET VENT
EXPANDED

POLYSTYRENE

INSULATION

even have to have a south-facing win-
dow. You can locate the collector around
a corner if necessary,

In operation, cold air blows through a
sarpantine duct in the absorber unit (sea
drawing). Air is then released between
the absorber unit and lens and flows out
the hot-air duct, Temperatures of up to
140" F. can be achleved, tha manufactur-
ar says. The collector can be purchased
separately. Lile expectancy is threa to
five years,

For additional information, writa to tha
Chicage Solar Corp,, 5151 North Harlem
Ave., Chicago, lll. BDB58,

¥



McCulloch just made
a good deal great.

Mac 110 now just $74%

TR vocuuiock
FEATURES acho | merods | "Sio" | 3500 | VAROMASTER
PRICE (ansfoctcers suggosiod o) | SIS | $79.95 $84.95 $79.99 $89.95
DISPLACEMENT 32 cc 33 cc 26cc 33 cc 3lec
BAR LENGTH 10" 10" 10" 10" 12"
CHAIN BRAKE
HAND GUARD
AUTOMATIC OILING = = | - | =
MANUAL OILING

MUFFLER SHIELD

SAFETY TRIGGER

THROTTLE LATCH

o9

Ter verrr

RIGHT HAND GUARD = > -_h
CHAIN CATCHER
SAFETY TIP -

The above prices ore the suggeshed bat of retol proces published By ndiidual manulacivness o thir agent. Adtual retosl prices may vary at the decretion of individual dealers

Dt for the above models are on file of McCulloch Conporotion and are ovailable upon request

*Save $15 on Mac 110 from September 1 through December 31, 1978

The lowest priced chain saw with Chain Brake.
% McCULLOCH

WITH CHAIN BRAKE

SAWING IS BELIEVING

MeCulloch Corporation, Los Angeles, Califernia 90009




Solar hot watar

This system relies on convection and
gravity to circulate heat transfer fluid—
and requires the tank to be placed high-
ar than the collectors. Anti-freeze, heated
in the collactor, naturally rises 1o a heat-
axchanger jackel surrcunding the 66-gal.
tank holding the potable water. Cooled
antifreaze then drops down 1o the collec-
tors io be reheated.

he water tank is connecled 1o the
homea's cold-water source and the other
ling runs to a convantional watar heater,
The apparatus can be placed on the

ABSORBER ann

ALLUIMIR

PQSSIUE WATER SOLAR ©

HEATING SYSTEM  [2040C

ground; the maker provides plans fo
platiorm to raise the tank.
from Zomeworks: see address balow

Use Dow Corning
home maintenance prod
When you want to tackle a caulking, sealing, coating or adhesive job

and be done with it—grab a selection of Dow Coming home maintenance
products. You can't do better.

Dow Corning Silicone Rubber Paintable Sealant is a flexible,

pamtable sealant that seals up energy-robbing cracks and crevices around
doors and windows.

Dow Corning Silicone Rubber Coating is tough, flexible, long-
lasting protection you brush on to prevent water leaks around (!mnnw
vents, and flashings. Versatile, too. Use it almost anywhere.

Dow Corning Urethane Bond is for gluing jobs you want to do
only once. Strong as epoxy, but much easter to use.

Dow Corning éilicune Rubber Bathtub Caulk provides a per-
manently flexible, tight, waterproof seal around tub, shower, or sink.

See your local home center or hardware store for Dow Corning home
mamntenance products. Do it nght. Now.
Dow Corning Corporation, Dept. B-8567 DOWCMN’NG
Midland, Michigan 48640,

Cost-cutting siicone products from Dow Corning.

HEAT
EXC HAHG ER

Super simple solar hot water

5 [42-gal. for $288
ro is a very
heater, It

lined tank

-thick rigid
0 supplied to
1 on cloudy
ilam  saerves
r praheat tank
a hooked up
y line and a
;.omarworka



Double-wall thermal shade

Thermo-shade device shown at left has a
saries of white, lens-shaped slats ex-
truded from PVC. Flexible joints betwean
the slats allow the shade to be rolled
into a valance above the window. The
combination of dead airspace in the slats
and their white reflective surface cuts
heat loss and gain through a single pane
of glass about 75 percent. Cost is §2.75
per sq. ft., plus $15 for the valance end
plates that contain the spring tension
roll-up mechanism. Contact Solar Energy
Components Inc., 212 Welsh Pool Rd,,
Lionville, Pa., 19353,

Shade with high ‘R’ value

The IS (Insulating Shade) is made of five
layers of plastic film that roll down and
expand to create four insulating dead air
spacaes. Self-adhering jamb seals are
provided for use along the sides of the
shade to prevent air circulation. In the

THERMO-SHADE DETAIL

GLASS~.Y AIR SPACE rolled-up position, an 15 for a typical
sliding glass door compresses to 23%-in.
AlR dia.

EPACE--“‘-\.__ FLEXIBLE According to the manufacturer, this
INSUL. CONMNECTIONS shade providas an R-value of about eight
BARRIER- when combined with an insulated win-
:;Tnuﬁl?m dow. The price is approximately $2.75
per =q. ft. from Insulating Shade, 17
Water 5St., Guilford, Conn. 06437. Enclose

HOLLOW SELF- 1 V

MO i TR %1 for product brochure

TRACK

WINDOW FRAME

INSULATING SHADE

COMPACT SINGLE
ROLL DESIGN WITH
SPRING RETURN

ADHESIVE-
BACKED
HEAD SEAL

6§ LAYERS

EXPAND TO
FORM DEAD
AIR SPACES

LOW EMITTANCE
MATERIALS
(DEVELOP HIGH
RESISTANCE TO
HEAT TRANSFER)

PERMANENTLY
SHAPED SPACERS
CONFORM TIGHT
WHEN ROLLED
UP=YET

EXPAND

WHEN PULLED
DOWN

THERMALLY
ADHESIVE- EFFECTIVE
BACKED SUMMER
JAMB SEALS THROUGH
WINTER AT
WINDOWS AND

SELIDING DOORS

Our stove company

has

thesamenameasyonrcountrv

We're the United States Stove U.S. Stove's 19th Century

Call us U.5. Stove for short. We're the Space Age Franklin

 oldest stove company in America. We've We've been making Frankdins since the

been in business since 1869, concentrating  1890's. Recently, we introduced our Glass

real hard on making the best stoves and Dioor Franklin, It's got the traditional

heaters & 19th century styling. And space

us. s Wonderwood  is doors, tougher and more trust-

America’s favorite wood-burning worthy than any glass. Closed, they tum

circulator hester, and no wondes. the Franklin into a terrifically

I's so efficient and hard workingitcan pay ~ heater—but you can still enjoy the

its own way in one winter or less with the beauty of an open fire. How's that for

wumﬁmmm Yankee ingenuity?

it heat for hours—

10 hours or mare on one load of wood. Has lLl.ll-uh-l """“."ﬂ'l of

a new, improved, automatic thermaostat for S gy

accurate comiort control. To extend kerosens. Any one of

the heat into other rooms, you them is & warm friend and

can add an optional 2-speed = hard worker. S0 when

m:l.‘fwm ' HHFF“

install Wonder- think of Stove.

woad In one day and It's an sasy name -

enjoy it for many years. to remember. O T T —

lins come with 5-pedr writhen warrandy.
ﬁ-eﬂ SIATES S‘ro‘, Worm pench and hand sorkers
For g brechure on our since 1863,
mﬂm"-ﬂu.s.srowcomwl* 3

s

Dept. PM, South Pittsburg, T 37380

~ COMPANY..
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hese days a homeowner doesn't!
have fo look wvery far to bes

reminded that his heating and cool--
ing expenses are the highest evem
since man moved indoors. Thoughi

industry and government are nowh\
pouring dollars into finding a pracii-;
cal alternative to oil and natural gas,,

we are years away from economicall.

solution to the energy crisis. So it
makes sense to get the most mileages
out of the energy you are paying for.

1. Heat-loss audit. This year manyy

commercial and industrial buildinga:e
ur will be checked for heat loss byy
infrared photography, a processs

The cost of energy is still rising—hereis a GABLE-TYPE 6" BATTS
s . ® ATTIC VENT BETWEEMN HAFTERS
roundup of ideas for holding down your bills. / {ONLY WHEN ATTIC
= ROOM IS FINISHED)

b}-‘ Harry Wicks pome anD sHop EDITOR

:' ; ROOF-MOUNTED i -

EXHAUST FAN 3 =g e

f \'\ - e ——

'-'~-+ - ROOFING PAPER [15-LB. FELT] . Eoies b o

d = - T

. | ; NS -
C U W S 6" INSULATION (BATTS T, .
ey "ﬁf _ OR LOOSE] BETWEEN - N H\)
e ke CEILING JOISTS WHEN ! . R R
ATTIC 15 UNFINISHED B

KEEP AIR CONDITIONING
COMPRESS0OR UNIECL(%A::IQS B3 i
FREE OF LEAVES OR GR . ] 13027 RIGID e PIPES WLTH

-l A : INSULATION S

v : \ _INBUTATING
J_,"’ ; L TAPE
e S 1 -

fiy 2% |
| | I ¥ 1 i e | = -
[ | M 5 - - ] =
i, —— R
= g o ;. N R AT |
! - i i | || HOTWATER
(2 \

y
i : BATT INSULATION BETWEEN WASH DISHES ONLY o O ' LY,
= . WHEN THERE IS A S .

? ALL EXTERION STUDS AL AR .
ol USE APPLIANCES —
ECONDMICALLY, PLAN ! - i
A MEALS PROPERLY. INSTALL NEW WASHERS e

IN LEAKY FAUCETS oy



which may soon be practical for
homeowners. But don't wait for it. If
you devote a Saturday to making a
heat-loss audit of your home, you
can probably locate, and correct,
most of your heat loss problems.
And, the savings in heating fuel
costs can be substantial.

The secret is in knowing where to
look. An infrared photo of your home
would visually show you areas where
heat is escaping and we can make a
pretty good guess as to where most
of them would be. Depending on the
age and construction of your house,
you'll probably find heat escaping at

CHIMNEY,
TUCK POINTED
N

S

DRAIN TILE -
e TURN DOWN SETTING
OM WATER HEATER

“
WRAP HEATING
DUCTS WITH
INSULATING TAPE

some or all of these points;

B Around doors and windows,

B At structural joints, particularly
where dissimilar materials meet.

B Through the roof.

If you inspect these areas you can
probably learn more about your
home's heat losses than any infrared
photo can tell you. Armed with that
knowledge, put these pointers to
work:

2. Caulking. Unless your house Is
fairly new, or you have been very
conscientious about exterior mainte-
nance, there are probably several
places where joints have opened up

KEEP FLUES CLEAN
ICLOSE FLUES WHEN
NOT IN USE)

W

' %WATEHPHDGFING
|- i

%

e

"/Hawz FURNACE CLEANED
: AND INSPECTED BEFORE

EACH HEATING (OR
COOLING) SEASON

TURN DOWN THERMOSTAT
IN WINTER (657 — UP

IN SUMMER FOR CENTRAL
AlR CONDITIONING (789

"~ DRAPES OPEMN DURING

or the old caulking has dried up and
fallen out of the joint.

Check for cracks around door and
window frames, places where wood
and brick siding meet, and joints
between the chimney and siding.
Also check where the house framing
meets the concrete foundation (you
may be able to do this from the
basement) and where water pipes,
dryer wvents, wires pass through
walls.

Since caulking is not much fun,
choose a caulking compound that
won't have to be replaced for a long
time. The silicone caulks are the

o

DAY TO PERMIT SUN'S
ENERAGY TO HELP HEAT
HOUSE, CLOSED AT
NIGHT TO ELIMINATE
HEAT LODSS. (IN SUMMER
REVERSE PROCEDURE,)

ENERGY CONSERVATION HOUSE
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need a way to split them, Our new
No. 5 Log Splitter performs the task with 10 tons of ram
force. Its compact size makes it easily portable.

if want tocut woo
aJohn :

wanttocutc
you ' orners,

After you've paid your money, it's no time to
discover that bargain-priced chain saws do a bargain-priced

job. At John Deere, we believe that the best way to do busi-

ness is to offer the best chain saws possible.
The five John Deere Chain Saws range all
the way from lightweight to industrial weight. They are
werful machines, and that's why these important safety
eatures are included. Standard on all “V" Series saws is a
molded plastic handguard, a “chain-catch” to protect you if
the chain should ever break, and a throttle/ er interlock
that must be dise ed before the engine will accelerate.
The 1solated engine absorbs vibration to

make your cutting job less tiring. That job is done with the
aid of our wﬂt nose guidebar and a chisel or semi-chisel
chain that

ws through even the hardest wood.

John Deere never cuts back on quality.

Once you cut big trees into smaller logs, you'll
soline engine-powered

See your local John e dealer soon for a

demonstration of our log splitter and chain saw line. If you
can't afford a John Deere, you can't afford a chain saw.

2] likeaBeere

For a free folder, write John Deere, Box 52, Moline, IL 61265,

POPULAR MECHANICS

Deere Chain Saw.

longest lasting. There are two basic
types: Silicone rubber caulks and
paintable silicone caulks. Silicone
rubber types are most familiar be-
cause of their widespread use as a
bathtub seal. The paintable silicone
caulks are less rubberlike, but are
still extremely resilient. They have
the best adhesion to concrete. Paint
will not stick to paintable silicone
caulks, but will form a film over the
surface. With silicone rubber caulks,
paint first and then caulk. Both types
are available in caulking cartridges
for conventional caulking guns. Sili- '
cone rubber caulks also come in |
squeeze tubes—more convenient for
some applications.

Vinyl and latex caulks are also
premium-priced and premium-per-
formance materials, although their
resistance to weather and tempera- -
ture is less than that of the silicones.
Long exposure to sunlight and mois-
ture reduce their flexibility and bond
strength.

Most butyl caulks usually contain

Stop wasling dollars up the chimney;
keep your burner running efficiently.

high percentages of solvents and
shrink during cure. They do not
stand up well to sunlight, but are
frequently recommended for below-
ground-level applications.

Oil-based caulks are the cheapest
and have the shortest useful life.

Whatever caulk you use, be sure
you remove all the old loose, dry
caulk from the joint and brush out
dust and dirt before recaulking. The

| joint should be clean and dry when

the caulk is applied.




3. Weatherstripping. Use this
whaere doors or windows meet the
frame. Since wooden doors and win-
dows shrink and swell with weather
changes, it is almost impossible to
maintain a tight seal unless com-
pressible weatherstripping material
is applied where the surfaces meet.

The most common weatherstrip-
pings are adhesive-backed foam
strips and strips of formed plastic
which must be tacked or stapled in
place. The foam strips, which have
an adhesive backing, are easily
installed but not particularly durable.
They also tend to become perma-
nently compressed in time. The
formed plastic strips do a better job
and last longer but are harder to
install and not particularly attractive.
They are less compressible, thus not
suitable for all applications.

4. Gaskets. Another solution to
the weatherstripping problem is an
idea borrowed from the automotive
industry: “formed-in-place gaskets"
made of a silicone sealant similar to
the silicone rubber caulk you can
buy. A clear silicone will be almost
invisible and it will conform exactly
to fill the space between door and
door frame.

To make custom-fitted weather-
stripping, squeeze a bead of silicone
on the portion of the door frame that
comes in contact with the face of the
door. The bead should fill the gap
between door and frame. Before
doing this, coat the portions of the
door that will come in contact with
the silicone with soap or dishwash-
ing detergent to prevent the silicone
from sticking to the door. Let the sili-
cone caulk cure about 20 minutes or
until it is not tacky to the touch.

Insulation is the quickest
and surest way to bring
down your heating and
cocling bills. Bul make
certain that what you
plan to add is, in fact,
needed and will actually
improve the insulation

Then shut the door and wipe away
any sealant squeeze-out.

Do this when you can leave the
door shut a day or two since the sili-
cone needs time to cure. Test the
release material (soap or detergent)
to be sure the silicone won't stick to
a surface coated with it. Then apply
the release material liberally. Other-
wise, you may end up with a perma-
nantly closad door.,

5. Attic doors, windows. In the
same way you can weatherstrip the
bottom of windows to assure a tight
seal. If you have a trap door or fold-
down stairway to your attic, use the
same technique to prevent heat es-
caping to the cold attic.

6. Storm windows. If you don't
have storm windows, installing them
will be an excellant investment. Thay
can reduce heat loss through the
glass by as much as 50 percent.

7. Loose screws. If you already
have aluminum storms and screens,
the screws holding the storm win-
dow flanges may have loosened or
the frames may have buckled slight-
ly to let in drafts. The best cure for
this is to retighten the screws and
caulk the joint where the storm
window |oins the wooden window
frame. It's best, and easiest, to do
this from the inside. A clear silicone
gives the best appearance if the
storm window and window frame are
not the same color,

B. Inoperable storms. The storm
window and screen inserts should
slide easily in their tracks. If they
don't, remove the inserts and clean
the edges and channels with a soft
rag and detergent. Use steel wool if
nacessary. Then lubricate the chan-
nel. Unless the unit is out-of-square,

Drafts around doors and windows of
your home are costly. They can cause
your home fuel bills to soar! And it
is s0 easy to stop drafts with do-1t-your-

gelf M-D window and door weather-
stripping. Many M-D wnaihnrprmfinﬁ
products come in kits ruadg to insta
on standard doors and windows. This
weekend cut your home fuel bills as
much as 5% to 30% by sealing out
those drafts around your doors and
windows with M-D weatherstripping.
You'll find a complete line of energy-
saving M-D weatherproofing products
at your hardware, building supply or
home center dealer. And always ask
for M-D products by name,

[ MACKLANBURG-DUNCAN CO.
I Yes | want to cut my home fuel cost. Rush
ma your 10 page booklet on “How to Sava
| Money with ESP*
| Name
] Address
| city
I State Zip

Mail with 25 cents In slamps or coins to:
| Macklanburg-Duncan Co,

PO, Box 25188, Daept. M2
Oklahoma City, Oklahoma 73125 .

—— e e e e E————— ——
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GLASS DOOR FIRESCREEN=-

148

SEARS

LOWEST PRICE EVER!

NOW JUST $§98*

Energy-efficient, shatter-resistant tempered glass

Save §11°

.+ - lowest price
ever on this fully
assembled antique
brass finish fire-
screen, Helps tave
heat oo

doors (3/16 in thick) help eut
house heat loss after fire is

out and damper is still open,
Optional mesh screen
(pictured) only $12.99.
Glass doors could save more
than hear — they help protec
against sparks jumping from

14
fire- ™%

place onto Moors and carpeting

_‘I'h'_- s

e m— — T
o

Thick {1-3/16 in.} *Black and brass Save§7
insulated frame finish screen .. on tool set
comes in seven sizes,  alsoonsleat pictured. |ust
easy to install just $98.99, $29.99. Wood
Megsure the Save §2l. basket just
height and width Unassembled $14.99.
of fireplace glazs doar fire-
apening before SCreens SLart as
shopping low as $74.99,

ON SALE SEPT. 3-23, 1978
AT MOST SEARS STORES.

Sears

D) SEARS, ADEBUCK AND CO. 1878

Fruzis and duim may vary o Alaska sred Bawan,

POPULAR MECHANICS

THE
FIRESIDE
SHOP

Now is the time to check for cracks, and
seal any you find with a quality caulk.

it should then slide freely.

9. Sticky catches. The spring-
loaded lugs that fit into notches in
the frame to hold the window or
screen in place should operate eas-
ily. If they don't secure the window
in the closed position, it may work
up and permit air leaks. Or they may
permit the window to slide down
when it should be locked in the up
position. These catches often stick
with disuse and should be lubricated
and worked several times until they
operate freely.

10. Choosing the right lubricant.
For your storm windows this is very
important. Windows and slides are
probably bare aluminum or have a
baked-on painted surface. Ordinary
petroleum oil does not work wvery
well on paint or aluminum. Graphite
is fairly effective but is dirty and
messy. Most silicone sprays are no
more effective than petroleum oils
on aluminum,

An effective aluminum lubricant is
General Electric's Silicone Lubri-
cant; it forms a tough film.

11. Clogged weep holes. Your
storm window unit probably has
small weep holes in the bottom
tracks to permit rainwater to drain
off. If clogged, clean them out with a
thin, pointed tool.

12. Don't compare fuel bills—
compare heal degree days. Eecause
fuel prices change rapidly and
weather varies from one season to
the next, it is difficult to measure
energy savings. To find out what you
are saving, compare heating-degree
days.

Since space heating accounts for
a large percentage of home energy
use—aespecially in the northern and
northeastern parts of the United
States—degree days give an accu-

R




A BN A LY o

 —————

rate method for calculating fuel
needs from month to month and year
to year. You can get degree-day
information from a newspaper, local
weather station, oil dealer or the
local power company.

In most areas, heating is not
required when the mean outdoor
temperature is 65" F. or above. To
obtain the mean temperature simply
add the daily high and low tempera-
tures together and divide by two.

The degree-days for a given day is
calculated by subtracting the mean
outdoor temperature from 65° F. For
instance, if the daily high is 30° F.
and the low is 10°, the equation
reads 30 plus 10 + 2, or, 40 divided
by 2 = 20°F. mean temperature.
Next, you subtract the mean temper-
ature from 65" F. Thus, in our sample
day above vyou would have
65—20=45 degree days.

13. Economical cooling. The con-
servation of energy has as much
bearing on home cooling as it does
on heating. That's why you should
pay special attention to aircondition-
er maintenance during the cooling
season to assure your unit working
efficiently.

If you detected any mechanical
problems at the end of the last cool-
ing season, ask your airconditioning
service specialist to check it over.
Or, you may need only basic mainte-
nance—such as the replacement or
cleaning of the air filter.

A strong, steady flow of air is a
must for an airconditioner to perform
its cooling function. To assure clean
air the unit is equipped with a filter
that traps dust, dirt, pollen and other
airborne contaminants. If the filter is
clogged it will reduce the airflow
and cause the unit to operate ineffi-
clently.

To clean a room airconditioner,
first remove the front panel. Then,

Use common sense when in-
stalling a room airconditioner, If
possible, place it in a window
on tha north or east side so
the unit can produce cool air
with less effort. If it must

be in a window on the south
or west side, consider
installing an awning over it
to help ease the load. For
maximum airconditioner
efficiency check its filter
regularly (see No. 13 in text).

use a vacuum cleaner attachment to
go over the inside walls, louvers in
the front panel and inlet louvers. The
ingside may also need wiping with
water and detergent or liquid clean-
er.

Next, inspect the air filter. If it's
aluminum, it can be washed and
used for years. Nonwashable filters
should be replaced when dirty. If
you need a new one, buy a washable
aluminum-mesh filter that can be
trimmed to the correct size with
scissors. A filter can be cleaned in
warm soapy water and air-dried.
After each washing it should be
recoated with a filter adhesive to
restore its original performance. The
spray-on coating is usually available
along with filters in most hardware
and department stores.

When the hot season arrives, keep
these suggestions in mind:

14. Be energy-conservation
minded. Use your air conditioner in
accordance with current energy rec-
ommendations or regulations.

15. Turn on the airconditioning
before your rooms heat up.

16. Keep windows and doors shut.
17. Don't let cold air escape,

18. Use shades, awnings and
drapes to protect against direct sun-
light.

19. Keep grills and registers open
for proper air movement.

20. Check and clean the air filter
periodically.

21. Remember: Fans are more
economical to run than aircondition-
ers.

22. An attic fan can make your
whole house a little cooler.

BUYING YOUR FIRST
WOODSTOVE?

Take a tip from
some people
who have just
bought their
second...

OUr CUustomers,

“Veriont “DowfiDrafter

Half of our customers tell us they had
previously purchased another brand of wood-
stove. For one reason or another th‘ﬁ’ 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-PM9, Bennington, Vt. 05201

SAVE MONEY, FUEL

M G".‘iIl.*

— . Save "’..

N 16% to 20% -
OM YOUR M

-_uHElTINEMD;

¥ COOLING '«
/s COSTS! ,*
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HEGUTEMP eliminates energy waste by automatically
reducing heating of coaling use when il is nol neaded)
Such as during sleeping and working hours. REGL-
TEMP automatically lowers and raises your home's
temperature al the limes and to the temparature lavel
Wou presehect

REGUTEMP is a quartz clock 1hermosial that re-
places your existing thermostat and is designed (o be)
easily sell instalied —saving 530 1o 540 in installation
charges. REGUTEMP uses the exisling wires from
wour old thermostat and requires only basic hand tools
o install

REGUTEMP is available in single and dual s&l-back
modals. The simgle sat-back modals raise and lower the)
temperaiure once each day and the dual twice each day

The use of REGUTEMP (o reduce anergy consump-
Ebor 15 recommended by utility companies and tha
Uinitad Siates Departmeant of Enargy. REGUTEMP will
pay for itsedl in one of Iwo seasons and is eligible far a
tan bréak &5 an enengy savings device

SAVE even more by ordering before Oclober 31, 1978

SAVE 55 on REGUTEMP | & 510 on REGUTEMP L.

REGUTEMP | Healing Onl
. £51.95 NOW S&.II}I

REGU EMI-'-'IIHe-ahra:::rnI-ng
Reg. §61 95 NOW $51.95

Acd §3.00 for the dual sel-back models. Include £2.50

for shipging and handling, Calil. res, add 5% sales ray.

DOM'T ¥! Send your check or money order loday
nd sava'

MRB ENTERPRISES, oerT. PM3

4361 W._137th S5t
P.O. Box 1550
Hawthorne, CA 90250

REGUTEMP is sold with a 7 year warranty and a 30 da)
m.ﬂn:er back guarantee. For more Information send
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...a PM compendium of solar minutiae

olar observatory scientists, mu-

seum guides and science teach-
ers say the question most often
asked about the sun is: How long
will it last? The best available an-
swer is no mora than a consensus of
solar astronomers’ rough guesses—
at least another 5 billion years.

In 1901, a practical solar-powered
steam engine was put to work pump-
ing irrigation water on an ostrich
farm in Pasadena, Calif.

The Solar Constant is the standard
intensity of solar radiation impinging
on the Earth's atmosphere at the
mean distance between Earth and
sun. It is the energy equivalent of
1.353 kilowatts of electricity per
square meter. Under clear skies,
some 80 to 90 percent of this radia-
tion reaches the ground; under
heavy cloud cover 10 percent or
less. The average energy rate at the
Earth's surface is about 1 kw per
square mater.

Upon its cnmpiatmn in the coming
year, the world's largest solar heat-
ing system will service a 14-building
education complex in Saudi Arabia.

Uff_..-"'
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According to contemporary ac-
counts, the great Greek mathemati-
cian, Archimedes, was supposed to
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have fashioned parabolic reflectors
that focused the sun's rays on the
sails of Roman ships and set them
afire, thus assuring the Greeks' vic-
tory at the battle of Syracuse in 212
B.C. Most historians doubt that this
aver really happened.

Despite considerable publicity giv-
en to warnings from medical authori-
ties, every solar eclipse visible in
heavily populated areas of the world
produces a few isolated cases of
blindness due to retinal burns suf-
fered by people who have stared at
the eclipse without any eye protec-
tion. Recommended densities of pro-
tective media vary up to three layers
of completely exposed (and devel-
oped) photographic film for any sus-
tained observation. The next solar
eclipse visible in parts of the United
States will occur on Feb. 26, 1979,

John Ericson, who designed the
Union’s Civil War armored ship,
Meonitor, built several solar-powered
steam engines before announcing
that the idea was totally impractical.

ey
O

If you could see all the sun's

radiation, it would seem twice as
bright. Only 47 percent of solar
radiation is within the visible spec-
trum—appears as sunlight. Approxi-
mately seven percent is in the ultra-
violet range, while the remainder is
in the near-infrared portion of the

spectrum.

Twenty years ago, when the space
program's pioneers wanted to test
spacecraft components’ ability to re-
sist the heat of re-entry, they de-
cided to build a "solar fumace"
based on a large reflector to gener-
ate the necessary high tempera-
tures. Instead, somebody figured out
a way to convert surplus World War
Il searchlights into a solar furnace—
capable of B000® F.—at one-eighth
the cost of building one {from
scratch.

The solar energy—total sunlight—
that falls on the land area of the
United States in one year is esti-
mated to be the equivalent of 500
times the amount of all the energy
the United States will consume an-
nually by the year 2000. Worldwide,
the total energy available in solar
radiation equates to 25 times that
available in all known terrestrial
energy sources.

"‘\-_\_ \': j-::.i .

The sun still containg more than
99 percent of the total mass of the
Solar System, even though it loses
mass—through radiation of ener-
gy—at the rate of 4.6 million tons
per second.

ey

During the Truman Administration,



government energy specialists predicted that some 13-
million solar-powered homes would exist in the United
States by the year 2000.

The sun is often symbolized in ancient Egyptian art
by a golden scarab beetle. If the scarab is painted
black, however, it represents the forces of darkness or
the undarworld.

72

According to the American Bar Assn., the Latin
maxim Cujus est soflum ejus est usque ad coelum et ad
inferos, meaning “The owner of the soil also owns to
the sky and to the depths,” was being applied in legal
proceedings as early as the late 13th Century in cases
where the blocking or interruption of sunlight above a
person's property was found to constitute a trespass. In
a notable exception, an Englishman named Bury was
found to have built too close to his own property line
and therefore could not legally prevent his neighbor
from building a house that obstructed Bury's sunlight.
The Latin maxim (of unknown origin) was quoted in that
opinion, handed down in 1586, and has been a part of
Anglo-American law ever since.

If you want to avoid using the word “sun" as a verb in
a particular sentence, some alternatives are: apricate;
bask; illume; irradiate; luxuriate.

At its equator, the sun makes one complete rotation
in a little less than 25 days. Since it is a fluid body,
however, its varying rates of rotation—slower toward
the poles—contribute to the whotls and eddies asso-
ciated with solar storms and sunspots that are believed
to affect our weather.

Gene Autry's version of You Are My Sunshine is the
all-time best-selling recording of that song.

ou) .” Frr

If the sun were made entirely of coal, it would have
burned to a cinder in about 5000 years,

We could—at considerable cost—load all of our
dangerous radioactive wastes, surplus products of
biochemical warfare experiments, extremely volatile
toxic substances, etc., into a giant orbiting trash can
which, say, every decade or so would be shot into the
sun and incinerated.

“&11&1—2;_’.’-

“Take note, theologians, that in your desire to make
matters of faith out of propositions relating to the fixity
of sun and Earth you run the risk of eventually having to
condemn as heretics those who would declare the Earth
to stand still and the sun to change position—eventual-
ly, | say, at such a time as it might be physically or
logically proved that the Earth moves and the sun
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YOU
CANDOIT!

Install a Genie yourself
and save.

installation |s easy when
you follow tha step by
step instructions
provided with avery
Genie unit. Five common
househald tools, a step-
ladder, and a Saturday
aftarnoon are all you
noed

In just a few howrs your
family can enjoy the
comfort and conveniance
of a Genie Automatie
Garage Door Openar
Systam. . .the system
most peopla know

and prafer.

i F.ET:::.IIHH' "
lid wiabe radio 5 ENSOR™ “the
omgiy wih FCR computer-controlied
regulations. brain™ (supplied
with 404 & 450 only)
and CRYPTAR®™ Ii
Digital Controls,
with 3000 codes.

For a frea Genle do-it-yourself brochure, mail this ~ PM.9
coupon today or visit your nearest Genie dealer,

The ALLIANCE Manufacturing Co.. Inc.

Alliance, Ohio 44601

MName
Address
City
State Zip

e ALLIANCE
Manutfacturing Co., Inc., Alliance, Ohio 44601
A KORTH AMERICAN PHILIPS COMPANY E11876 The Alllance Mig. Co., Ing.
® Cryplar ® Genle are registered lrademarks of
The Allilance Manutaciuring Company, Ina.
L& 1 8 1 1 1 1 ;2 ' 2 2 0 ;0 §0 }; O} | |

OCTOBER 1978 148




SAVE ENERGY!

CUT FUEL -
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IHSULATE WEATHERSTRI

e e——

You'll save up to 30% on fuel bills when you insulate

and weatherstrip your house with an Arrow T-50

Staple Gun. You save your own energy, too — as

well as labor costs! it's a breeze — one hand does it
. one SQUEEZE and you've nailad it!

Just position gun, squeeze handle and presto . . . staple
is driven into exact spot desired in 1/10th the time it
takes to hammer a nail! Your other hand is always free
to hold material in place for a neat, professional job!

'5 BrRrow FRETENER LTomMmraAryY [NEC

"‘u__._..r"'-

271 Mayhill Street. Saddle Brook, N. ). 07662
in Canada: 6505 Metropolitan Blvd. East, Montreal HIP 1X9 Duebec
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TOTAL SUN

(Continued iram page 148)

stands still." [Galileo Galilei, on being condemned as a
heretic by the Inquisition in 1634 for publishing his proof
that Earth orbits the sun.]

“If sofe no 5i move—The sun does not move." [Leon-
ardo da Vinci, more than a century prior to the trial of

Galileo.]

Earthlight, or Earthshine, is the sunlight reflected
from the surface of the Earth that gives a faint illumina-
tion to the dark side of the moon,

At no time anywhere within the continental United
States does sunlight come from directly overhead.

At least one team of astronomers believes there is a
possibility that the sun is orbiting a “black hole"—an
unimaginably dense, collapsed star whose gravitational
field swallows everything that comes too near it, even

light.

The pineal gland (or pineal body), found in the brains
of all vertebrates, is obscure in function but believed to
partially regulate sexual development. Biologists postu-
late that in primordial reptiles it was actually a third eye
that tracked the sun and provided “navigational” inputs
for seasonal events, including migration and mating.
Atrophied and receded into the head, it may still
respond to the stimulation of sunlight in unknown ways.

If the sun's total radiation were halved, the Earth's
temperature would plunge below the freezing point. If the
sun's radiation were doubled, the oceans would evapo-

rate.

More scientists have become convinced that there is
a connection between the approximately 11.5-year cycle
of sunspot activity and climate phenomena on Earth.
Yet others have attempted to correlate bird migrations,
animal behavior and even human sociology to the
sunspot cycle. Oddly enough, the American Revolution,
French Rewvolution and Russian Revolution all took
place during periods of peak sunspot activity.

In 1958, the Fontainebleau Hotel in Miami Beach
announced a 14-story addition. The neighboring Eden
Roc hotel's management calculated that the additional
floors would cast a shadow over their swimming pool,
sunbathing and cabana areas—so they sued to prevent
the new construction. A lower court handed down an
injunction against the Fontainebleau, but it was over-
turned by the Florida Appellate Court and work
proceeded. PM
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gtall your own domestic water
heating or space heating
system and save money.

]
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C

by Joseph R. Provey

ASSISTANT HOME AND SHOP EDITOR

TN -

Nonmetallic collectors such as these by Calmae Manufacluring Corp. keep waler-heating sysiem costs under $1000.

ne way to boost the economic

feasibility of tapping the sun's
energy Is to consider installing a
solar-heating system yourself, A
good percentage of solar equipment
buyers are apparently up to the task.
Grumman Energy Systems reports
that in a recent survey of their
Sunstream domestic hot water sys-
tems, about a third of all installations
were done by do-it-yoursellers. Oth-
er solar manufacturers are also be-
ginning to realize the benefits of
designing and packaging systems
that are easier to install.

"Kit" means different things to
differant manufacturers. Water-heat-
ing kits will usually not supply stan-
dard stock items which can be easily
obtained locally, such as pipes,
ducts, caulking, electric cables and
.even collector glazing. Other sys-
tems are complete down to tha last
pipe coupling. One such system is
Solar Comfort's Joule Box Solar Wa-
ter Heater. The optional plumbing
package includes just about every-
thing you'll need.

Before ordering a kit from a manu-
facturer, obtain the components list
to be sure you know what you're
getting, which items are optional,
and what you must supply.

Some kits can be characterized as
“loose’ packaged—which generally
means there will be more for you to
put together. But loose packaging is
not always a disadvantage. A kit

which reguires on-site assembly of
the collector, for instance, may
prove easier than lifting a heavy pre-
assembled unit onto the roof. On the
other hand, loose-packed pumps,
valves, gauges, heat exchangers and
electronic controls may cause instal-
lation headaches for the do-it-your-
selfer with average solar know-how.
Try to choose a system that doesn't
require a lot of wiring, plumbing and
special fittings.

From the sun to the faucet

EPDM EXTHUSIDN DETAIL
EFDM

=4 Elastomeric glazing
and lube-plaie eox-
o lrusions by Bio-

. Energy Systems Inc.
parmit on-site col-
leclor assembly: 55
to $7 per sq. 1.

| Totte — s |
ROOF NG SHEATHING

water for domestic use has been

pioneered by Calmac Inc. in con-
junction with the Marshall Space
Flight Center. The key material is
Ethylene-Propylene Diena Monomer

The newest concept in heating (EPDM). It can be extruded into
SUNSTREAM COLLECTOR FINPLANK DETAIL
FINPLANK BLACK ENAMELED SURFACE

—

COVER RLA

FIBEAGLASS
INSULATION

{SEE DETAIL)

COPPER

ABSORBER
PLETE CONDUIT

S ALUMINUM
COLLECTOR BOX

Distinctive arch of Grumman 60 series col-
lectors have a seli-cleansing action and
cut glare. Award-winning absorber-plate
design allows excellent thermal connec-
fion. Kit prices range from $1200 to $1500.
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narrow-width strips with integral
tubes to serve as an absorber plate.
In addition, EPDM is freeze-toler-
ant—water freezing inside the ex-
truded tubes will not cause damage.
EPDM also can maintain its shape in
extreme heat—up to 375° if not
subjected to pressure. Life expectan-
cy is 30 to 60 years, due to its
resistance to ozone, ultraviolet light,
chemicals and abrasion,
Bio-Energy Systems, Inc., also
using EPDM, has developed a line of
uniquely shaped glazing and tube

DAYSTAR SOLAR COLLECTOR

TEMPERATURE
LIMITER
ASSEMBLY

INTERNAL
I MANIFOLD

ALUMINUM
CASE

TN

FOAM
INSULATION

i

i,

INTERNAL

CONVECTION “MANIFOLD

SUPPRESSOR

plate extrusions which can be used
to help fabricate anything from a
collector or skylight, to a passive
solar heating south wall.

The advantages of these collector
systems are numerous, Low conduc-
tivity of the plastic is compensated
for by spacing the tubing close
together. Cost is significantly less
than copper or aluminum and EPDM
is non-corroding. Since it is freeze-
tolerant, a freeze-inhibited, closed-
loop system is not necessary. In fact,
potable water can be run directly
through the collectors, allowing a di-
rect hookup with the existing hot-
water heating system.

EPDM lightweight extrusions are
also easy to work with. On-site
installation lets you size a system to
satisfy your needs,

Both Calmac and Bio-Energy sys-
tems offer hot-water heating systems
for under $1000.

Grumman Energy Systems' Sun-
stream water heating systems boast
around 3000 installations. They offer
several options, including a closed-
loop, freeze-inhibited system for
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SOLAR RADIATION

REFLECTIVE SURFACE
DETAIL OF CONCENTRATOR

Solarcell's concentrating collector, and
plumbing kit for solar hot water heating
system (model A-40, $650), are shipped in
one 100-Ib. package (above).

cold climes and open-loop systems
for areas where freezing is infre-
guent or unlikely. You can also
choose between a loose-packaged
kit like the 60AS model ($1238) or
a factory-assembled tank-mounted
control system like the G0AST,
($1439). Grumman's installation man-
ual is a good one.

Solarcell Corp. also packages
both open- and closed-loop domes-
tic hot water heating systems. They
come with one or two non-tracking,
focusing concentrator-type collec-
tors constructed of high-impact ABS
polymer plastic with extruded alumi-
num trim. The reflectors are of
vacuum-metalized plating on ABS
and the unit is sealed with Ya-in.
acrylic glazing. Depending on op-
tions you choose, kit prices range
from about $650 to $1050. A price list
on water storage tanks is also avail-
able.

Another innovative approach to
flatplate collectors is at the heart of

DOUBLE-WALL HEAT EXCHANGER TANK

$u‘r EK A
AN
JACKE?“““-

INSULATION

—

DUTER
EXCHANGE
WALL—___ GLASS.
A LiNeD
TANK
WALL

INNEF
EXCHANGE _
WALL —

HEAT -~
TRANSFER
FLUID

Daystar's closed-loop systems. |t
features a convection suppressor—
an accordion-like transparent plastic
which helps to trap collected heat.
The collectors are also equipped
with a temperature limiter system to
help re-radiate heat during periods
of excessive temperature buildup.

TWO MODULAR CONTROLPACKAGES

Taco, Inc. has good news for solar do-
it-yourselfers. Their Solar Systemizers
combine pumps, a highly efficient
“counterflow"” heat exchanger {option-
al), air separator, differential control,
and hydronic controls. The only on-site
connections required are supply and
return piping, one power lead and two
sensor conneclions. Although Taco
doesn't package a complete hol water
heating sysiem, kits sold by many man-
ufacturers include Taco components.

Solar Research also markets an sasy-
to-install, factory-assembled conirol
package. A further advantage of both
systems is that they don't have lo be
built into or onto the water healer—
Should the existing water heater or
storage tank deteriorate, the entire
system doesn't have to be reinstalled.

ALTERNAEEEHEDH COLLECTOR

SENSOR

SOLA
|~ SYSTEMIZER

| ssm12010R 1301
TO HOT
11 l WATER
i i.-l'- L
I ==y fp—
HOT
WATER
el | P
coLD N
WATER <
SUPPLY o
31.. TANK SENSOR
IN LOWER THIRD
OF TANK

Because Taco's Solar Systemizers are
pre-wired and pre-plumbed, they are
easier to install, with less chance for
error. 58M 1201 (shown) is §737.




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 Tripolymer insulation.

Tripolymer can solve yvour 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.

PM1

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

ADDRESS ; e | D

(] Il would like my local dealer to contact me.
[] Send me more information on “Your Home's Inner Space”
[ Send me NASA's brochure on their model home.
© @® C.P. Chemical Co., Inc. 1978




Pouble-glazed Beadwall becomes insu-
lated wall with Styrofoam beads blown
betwean glass. 50x80 in. unit is $400 up.

REMOVABLE WINDOW INSULATION

-

“CLIP,
SPACED 10 TO 187
APART
The price tag for a typical system,
including solar tank, is near $1500.
An effective method of heat trans-
fer has been developed by Mor-Flo
Industries. Their Solarstream water
heating system features a patented
solar storage tank which is encased
by a second, heat exchanging tank.
Between the tanks, a rust inhibiting
and glycol solution circulates and
transfers heat from collectors to the
potable water stored in the inner
tank. Double inner-wall construction
keeps the solar fluid from contami-
nating the potable water. This ar-
rangement is highly efficient due to
the fully insulated, large surface
design of the heat exchanging tank.
A variety of tank sizes with or
without an auxiliary heat element is
available. A worthwhile option is a
pre-assembled control package
mounted atop the tank. The Solar-
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stream system utilizes lightweight
Reynolds aluminum collectors.

Sun-heated living spaces

The following selection of solar
devices that you can install includes
at least one to match the skills of
every home owner.

The first and most rudimentary,
called Nightwalls, can turn even sin-
gle-glazed windows, or patio doors
into energy-assets rather than liabili-
ties. Used during winter nights to
reduce heat loss, a nightwall is
made of 1-in.-thick rigid insulation
sized to the shape of your opening
and held in position with Nightwall

clips by Zomeworks. The clips are
simply a pair of ¥ x 6-in. flexible
magnetic strips with adhesive back-
ing. One strip adheres to the glass or
window casing, the other to the
panel of insulation. The clips cost
about 35 cents each from Zome-
works.

If you don't want to bother with
putting up, taking down and storing
Nightwalls, Zomeworks markets the
plans and components for a more
sophisticated insulated window. A
Beadwall is double-glazed with a
23%4-in. thick cavity that can be filled
or emptied of its insulating Styro-
foam beads, depending on whether

Absorber plate—the surface of a flat-plate
collector which absorbs solar radiation and
converts it to heat.

Aclive system—requires mechanical power
to collect, store or distribute solar heat,
Closed-loop system—a hot water heating
system which continually recirculates anti-
freeze through colleclors. Heat is transfered
to potable water by a heat exchanger,
Collector control sensors—temperature san-
sitive elements that signal the differential
thermostat controller when conditions are
right for activating system, collecting heat.
Concentrating solar colleclor—a device
using reflective surfaces to focus sunlight
on a small area whera it is absorbed and
converted to heat, Often capable of generat-
ing higher temperaturas than flat plate col-
lectors,

Cover plate—glazing used above absorber
plate of collector to prevent excaessive heal
loss.

Ditlerential-temperature thermostal—acti-
vates the pump or blowar when collactor
temperatura is sulficiently above tank tem-
perature; it deactivates pump or blower when
collactor temperature does nol exceed the
slorage temperature by presel amount.

GLOSSARY OF SOLAR TERMS

Flat-plate colle&tor—device which converts
sunlight to heat energy on a plane surface
of melal or plastic.

Heal exchangér—device used to transfer
heat from one fluid to another (either liquid
to liguid or air to liguid).

Heat storage—any devices, containers,
masonry walls or mediums such as pebbles
or waler which can store collected solar
heat for future use.

Liguid-based solar heating system—uses
liguid (either water or antifrgeze solution)
to transport heat from collector to storage.
Open-loop system—hot water heating sys-
tam which neads no heat exchanger, and cir=
culates potable water through collectors,
Passive system—relies on convection, not
external mechanical power, o move the
collected solar heat. i
Solar watet storage tank, or preheal tank—
stone or glass-lined insulated tank used in
a domestic water heating system to store hot
walar, May be equipped with an integral ex-
ternal heat exchanger, Solar tanks may ba
hooked-up in series with an existing hot-
water heater—or one may ba used as the
sole hot-water storage tank if it's equipped
with an auxiliary heat slement.

Sol-air collector ($150) can be window-
mounted between sill and open sash. Gaps
are filled with rigid insulation.

KALWALL SOLAR FURNACE

12"-DIA. x B’

S0OLAR STORAGE TUBE,
[BACK HALF PAINTED
BLACE} W

INSULATED

EXISTING
WALL

NOTE:
CONTROL AIR
FLOW THROUGH
VENTS WITH
DAMPERS; DUCTS
MAY BE USED

TO TRAMSFER TO

SUN-LITE HEAT STORAGE

GLAZING
FRNE'..‘.\
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THE NEW SWINGLINE
ELECTRICSTAPLEGUN.

MIGHTY HANDY. NO MATTER WHOSE HAND IT'S IN.

S . g ' Incredibly easy to use.
RN 2 | : With the power and the

versatility to cut big jobs
down to size. Drives 5
different sizes of staples,
too. The Swingline Electric
Staplegun. Look
for it wherever
yvou buy tools.

IT'S
T

COoOMPANY

A Division of Swingline, Inc., 32-00 Skillman Ave..
Long lsland City, N.Y. 11101,

Beautiful ways
to cut those raging fuel bills.

The ultimate in functional elegance.

SURDIAC

Wood and coal burning convectors combined with open hearth fires.

These beautiful air-tight, controlled draft stoves are available in ele- morse| Know the facts.
gant enamelled colors to match your decor. Stylized efficiency, yet you . | Foryour copy,
can still enjoy the sight of logs crackling or coal glowing on the grate. ﬂ-__%_} send $1.00
All you need is a flue — a wood pile or coal bin — and you're home. to Southport Stoves.

The Efel, Surdiac & Faure available in Canada.
For free brochures or dealer informa- s th t stov ;
tion, write to: ou por es &

Dept. PM, 1180 Stratford Rd. Stratford, Conn. 06497
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What a
difference
aBilcoDoor
makes!

Replacing that troublesome old
wooden door with a modern BrLco Base-
ment Door will add new beauty and
convenience to your home. You'll like its
neat, trim appearance and rugged con-
struction. Long lasting, watertight, safe
and secure, it pays for itself in savings on
repair and replacement costs. B Ease of
operation is a special BiLco feature,
Torsion rods provide effortless opening
and closing of the heavy gauge steel
doors. @ A Br.co Basement Door is also
the ideal addition to your present home
or the home you're planning. It saves
tracking through first floor rooms, makes
the basement useful, convenient, safe.
Just like adding a whole new floor of
valuable living space.

AMERICA'S FINEST

BASEMENT DDOR

‘ The BILCO Company Dept. PM-98
New Haven, Connacticut 08505
Please send ma:

O Information for replacing a
wooden door.

O “"How-To" booklet for adding
outsids antrance to present hame.

I

|

|

|

1

!

O Data for new home to bae built, I
Hame l
Addrass {
|

|

— — — —————

: City.
LS‘Into Zip
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South-facing Sunwall collector panels pro-
vide hot air thal can be used directly or

or not the sun is shinning and what
the outside temperature is. Zome-
works will supply you with every-
thing but the glazing, including
preassembled, vented panels, motor-
storage wunits, insulating beads,
mounting and glazing accessories.

The Kalwall Solar Furnace is
another version of a glazed/insu-
lated south wall—but with the addi-
tion of an effective means of storing
solar heat. Vertical storage tubes
made of a fiberglass-reinforced poly-
ester (Sun-lite) and filled with wa-
ter are better than a masonry wall
when it comes to heat-storage ca-
pacity. The back of each tube is
painted black in order to increase
heat absorption—and the water is
kept bacteria-free with chlorine. Nat-
ural convective currents or forced
circulation of air may be used to
move air around the warmed tubes
to living spaces.

Kalwall also makes 23a-in.-thick
window-wall panels of Sun-lite with
U-factor of .41 (30 percent better than
double-paned glass) and transmis-
sivity of 77 percent. Other ways to
obtain a well-insulated weather-wall
include movable insulating panels
(such as the Nightwall system) or
thermal drapery.

A remarkable window- or wall-
mounted collector by Sol-air gener-
ates far more useful heat than its
surface area would indicate. Two
units will heat a normally insulated,
average-sized room on a cold wintet
day.

The collector is double-glazed and
is divided by insulating absorber
panels to form a hot front side and a
cooler back side. Air from the room
enters the top of the unit, flows to the

stored for future use. Panels with finned
fube can be used for water heating.

MOUNTING BRACKET
LEXAN COVER PLATE DETAIL
Park Energy's Thruflo collector also func-
tions as southerly exposed roof. On-site
assembly keeps down cost of collector o
between $8 and $9 per sg. it




SUNWALL PANEL—SECTIONAL VIEW

WARMED
FINNED A MR
TUBING T Cﬂ
e T~ DAMPER
SOLAR :
RADIATION ROOM
AIR
UVEX a -
COVER~ .
PLATE |
'«.\‘_ | EXISTING
WALL

FOAMGLA — W
ABSORBER/DIVIDER |

foot of the collector (since It is cool-
er and denser than the air already
there) and then is forced to rise
across the hot absorber/divider's
front. The heated air then re-enters
the room. The real key to the heat
transfer from the sun to the air is the
black fibrous composition and the
three-dimensional design of the ab-
sorber/divider. It presents a much
greater surface area to the flow of
air than a typical flat-plate, air-type
collector.

Based on the same principle as
the Sol-air collector, Sunwall Inc.
has developed a multipanel system
which offers several practical water-
and space-heating options. The pan-
els are typically wall-mounted and
consist of a vacuum-formed, double-
layer Uvex optical cover plate and a
blackened Foamglas insulator/ab
sorber. Uvex, manufactured by East-
man Chemical Products, Inc., is a
lightweight, impact-resistant glazing
material which is inhibited against
UV degradation. Foamglas, from
Pittsburgh Corning, is an inorganic,
non-corrosive, closed-cell material
with a surface of tiny, light/heat
absorbing cavities. It gives off its
heat payload quickly to the air
stream circulated around it. A finned
tube installed in the upper plenum of
a Sunwall panel can be used to
transfer heat from air to water for
domestic uses. The Sunwall people
recommend a minimum order of four
optical covers (4 x 7% ft.) and four
boxes of absorber/insulators, (total-
ing $532 plus freight and tax), to
assure a significant impact on your
fuel bills. They can provide you with
all the components, Iincluding a
choice of two heat storage units.

One is a rock-bin kit, the other an
Aquabin complete with an EPDM
bladder.

One final air-type system is Park
Energy's Thruflo Solar collector,
which doubles as a weathertight roof
membrane on southern exposures.
Savings on roofing materials, for
either new construction or when
rerocfing, help to offset the cost of
the collector. The system has pri-
marily been used for space-heating
systems with rock storage, but a new
domestic water heating system will
also soon be available.

The collector is built up on a grid
of 2x2s to allow air flow through a
black, perforated aluminum sheet.
This effective absorber-plate design
allows air to pass through it—there-
by maximizing heat transfer from the
hot aluminum.

The transparent polycarbonate cov-
er plate is extruded from GE's Lexan
plastic resins to form a tubular,
impact-resistant, highly Insulating
glazing material. Transmissivity is 78
percent, with a gradual loss over the
years of a few percent.

Park Energy Company sells the
perforated collector sheets in 22x24-
in sections or in rolls, and the cover
plate in 1-ft. widths and wvarying
lengths. Optional, hat-shaped steel
channel members (which can be
used to replace the grid of 2x2s),
cover brackets, gaskets, cover-plate
bonding liquid, sealant, screws, a
complete installation manual and the
license and plans for building the
patented Rock Trench Storage sys-
tem are also available. Cost per
square foot of collector is about
$8.32. ™

SOLAR KIT MANUFACTURERS

For more information and prices on various
options, call or write the manufacturer.
Bio-Energy Systems, Inc., Solaroll Div.,, Moun-
taindale Rd., Spring Glen, M.Y. 12483. (914)
434-7858.

Calmac Manufacturing Corp., 150 South Van
Brunt 5t., Englewood, N.J. 07631. (201) 569-
0420,

Daystar Corp., 90 Cambridge 3t., Burlington,
Mass. 01803, (617) 272-8460.

Grumman Energy Systems, 4175 Veterans Me-
morial Highway, Ronkonkoma, M.Y. 11779,
Kalwall Corp., Solar Components Div., Box
237, Manchester, N.H. 03105. (603) G68-B1B6.
Maor-Flo Industries, Inc., Solar Div., 18450
South Miles Rd., Cleveland, Ohio 44128. (216)
663-7300.

Park Energy Co., Box SRS, Wya.,
B3001. (307) 733-4950.

Sol-air Co., 24 Limerock 5t. Camden, Me.
04843, (207) 2364772,

Solar Cell Corp., 1455 Mortheast 57th 5t., Fort
Lauderdale, Fla. 33334. (305) 462-2215.

Solar Comfart Sales, 800 Fellin Lane, Suite 210
Vienna, Va. 22180, (202) 951-0095.

Solar Research, Div. of Refrigeration Research
Inc., 525 Morth Fifth S5t., Brighton, Mich. 48116,
(313) 227-1151.

Sunwall Incorporated, Box 9723, Pitisburgh,
Pa. 15229, (412) 364-7402.

Taco, Inc.,, 1160 Cranston 5t., Cranston, R.l
02520. (401} 942-8000.

Zomeworks Corp., Box 712, Albugquergque, N.M.
87103. (505) 242.5354.

Jacksan,

Cut Fuel Bills

“HEARTH-AID 1" ® The ultimate in

fireplace efficiency.

=|NCREASE HEAT CUTPUT BY 500-%

*FULLY ASSEMBLED QUALITY CONSTRUCTED
GLASS DOORS

SELECTRIC POWERED VARIABLE SPEED FAN
= STAINLESS STEEL HEAT EXCHANGER
= AVAILABLE WITHOUT GLASS DOORS

The heat of a lire is sensed by a thermostat which
activates 8 fan. The fan pulls cool air from the room
through the twbe where it is heated 1o over 400
degrees and forced back into the room at the rate of
200 cubic feet per minute, easily heating any size
living area.

RMAFL,
‘{ﬁﬁ F‘? IT‘E" For mars bnlormation
COVRP check your local Fireplace Dealer
THERMALITE tﬂ"“m‘rl?a

PO.Box 658, Depl pid  / Brentwood T 37027
Phone: (615) 3954353
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by Joseph R. Provey

ASSISTANT HOME AND SHOP EDITOR

here are three ways to improve

the insulating qualities of your
windows and doors. The easiest and
most cost effective is to seal around
openings to prevent loss of heated
air and infiltration of cold air. Fixed
joints, such as where window cas-
ings meet the siding, should be
caulked. Use long-lasting silicone,
acrylic latex or butyl rubber com-
pounds. Movable joints at operable
windows and at doors require weath-
erstripping. The Polyflex system
(shown in photo, page 159) is easy
to install—scissors can be used to
cut it to length. It can also be used
at the head and sill of a window
sash. To complete the seal around
your door, The Stanley Works has
just introduced a wood and vinyl
door-bottom seal (photo, page 159).
The wood portion can be finished to
match the door interior.

The second approach to improved
doors and windows is to provide
insulating dead-air spaces at open-
ings by using storm panels. Tradition-
ally, these have been placed on the
exterior, but many low-cost, interior
storm units are now available. Thay
are easier to install and remove
since you don't need to work from a
ladder, and they're just as effective
as the outside variety. The clear
plastic glazings are simple to size to
your requirements,

The Reynolds insulating panel kit
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How tostop
wintfer’sdrafts
at windows
and doors

Here are products that help reduce heat
loss around existing openings—plus how
to replace an ill-fitting window.

Interior PYC-film insul-
aling panel; $10.75 per
3x5-ft. window. Reyn-
olds, Box 27003, Rich-
mond, Va. 23261.

In-sider storm window of Mylar plastic,
$6.90 for a 2x3-fl. window. Plaskolite,
1770 Joyce Ave., Columbus, Ohio 43216.

includes a spline for fastening PVC
film to an aluminum frame. Two-
sided foam tape secures the frame
to the opening (photo, top right).

Similar products from Plaskolite
utilize semirigid Dupont Mylar held
in place by either self-adhering plas-
tic trim molding or by acrylic tape.
Mylar is of high optical quality and
comes in rolls for large applications
such as at patio doors and large
picture windows.

Velcro tabs that seal thermal drapery
liner to wall cost $4.50 yd. Wind-N-5un
Shield, Box 1434, Melbourne, Fla 328935,

Exterior-type storm units, although
usually more expensive than inside
types, are not visible on the inside.
Two such energy savers are the
Bucks County aluminum storm door,
by Chamberlain, which is completely
weatherstripped, and Anaconda's
new Patio Glide storm unit, which
comes with its own track system.
(See photos, page 159.)

Two more updated traditional
methods of trapping air are the use




=

Folyflex weather-
siripping self-ad-
heres. Kit for a
door is $4.99 from
Schlegel Corp.,
Box 187, Roches-
ter, N.Y. 14601,

P -

Screw-on-door-botlom strip stops drafts.
Kit costs $2.94 from The Stanley Works,
185 Lake 5t, New Britain, Conn. 06050.

Storm door ($150) has insulated kick pan-
el, integral weatherstripping. Chamberiain,
845 Larch Ave., Elmhurst, lIl. 60126,

of thermal drapery liners and hori-
zontal rolling shutters. The latter are
derivatives of once-functional
hinged shutters. The Velcro-fastened
drapery liners, it is claimed, can
improve single-glazed windows by
50 percent. The PVC extruded, dou-
ble-wall insulating shutters can be
controlled manually or electrically.

The final approach to improved
doors or windows is to replace them.
This is expensive—and usually in-

Roomaker window-walls for winterizing porches, include insulated knee-wall, weather-
stripping; $195 for 36x82%: in. Continental Aluminum, McHenry, Ill. 60050,

——

—

Polyurethane-core steel door, perimeter
weather seal, oak/aluminum sill are $191.
Peachiree Doors, Norcross, Ga. 30091.

Patio storm fits most standard 80-in, door
heights. About $293 from Anaconda, Cas-
cade Plaza, Suite 1800, Akron, Ohlo 44308.

volves other considerations. Perhaps
you want the additional security of
an insulated steel door. Or, if you
nead new storms and screens, the
cost of a new combination unit will
be somewhat offset by what you
would have spent. The replacement
door systems shown above were
designed with thermal breaks, core
insulation and integral weatherstrip-
ping. The insulated sidelights can be
purchased in many styles.
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Insulating sidelight of steel with polysty-
rene core, insulaling glass, slarts at $90.
Pease Ever-Strait, Fairfield, Ohio 45023,

Double-walled PVC rolling shutler Is

priced at $225 for a 6-fi.-wide sliding
door. Also made by Pease, Ever-Strait Div.
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HOW TO REPLACE AN OLD WINDOW

For our replacement unit, we
chose Andersen's Pearma-Shield,
MNarroline combination unit which
measures 29% x 53% in. and
costs about $160, This window is
vinyl clad on the exterior for low
maintenance and comes with a
screan and integral storm window
to provide triple glazing.

To obtain the proper-size re-
placement unit: measure the exist-
ing glass width (including the edge
covered by glazing compound)
and add 4 in. This total approxi-
mates the proper width for the
new unit. For the approximate
height, measure the glass height
of one sash, double it and add &
in. Choose a unit that is equal to

{Please turn o page 1648)

Lift out the window from outside after
using wrecking bar (if needed) to finish

popping old unit from opaning.

After Inserting window, shim under
jamb horns to level unit (see text).
Helper steadies window, holds level.

POPULAR MECHANICS

1

Flat pry bar neally removes inside cas-
ing. If reusing trim, pull old nails
through back of pleces with pliers.

When needed, frame-in to recommend-

ed rough opening with spacer blocks,
2uds, Stulf all voids with insulation.

Nall window to wall. Fin-type window,
shown, has vinyl flange for nailing—
others are nailed through casement.

Pound tops of jambs with hammer to
get window started out of opening. Use
blocks to avoid smashing old frame.

Sheath new Iframing flush with existing
sheathing. Rough opening is now ready
to accept the new window unit.

T
. r
s L€ 4 .

Mall drywall patches over areas which
interior trim will not cover. Tape and
spackle all exposed joints.




DING

We're looking for man o sell our quality
aluminum, steel, and vinyl siding on a pan-
time {or full-time) basis. You can eam as
much as $1000 or more over a weekend

i':uel_rl[sm our nationally advertised HOME-

Others have done It, 50can you, Here are
m gpmma we've received from owr
| wlaq_éma:ed at how easy your kit was

.
“Your kit cn:sttedﬂﬂﬂ%alass hﬂ!an a local
company wanted 1o S ome."

“l eamed over $60.000 l.alr!srlI year following
your instructions.”

I you own a home which needs siding
you can become a par-time dealer for
Aluminum Industries, Each dealer must
apply one of our kits to his own house in
order to gain application experience before
selling to the general public, Our HOME-
KITS are composed of the finest aluminum,
steel, or vinyl siding available in America.

Our E-KITS include all materials
necassary for a durable and professional-
looking job. In addition to the siding panels
themselves, you'll receive all of the acces-
sorles for the fhlmlnﬁi touches, such as:
window trim, door trim and pre-shaped
comer molding...we even include the
proper nails.

HOME-KITS are availabla in 14 sizes
and in 22 colors. Your first kit comes with
professional siding applicator's tools at no
additional charge.

Fill in the coupon below or call us toll-
free at 1-800-643-9904 for a FREE
ALUMINUM INDUSTRIES DEALERSHIP,

Your free dealarship will include:

(1) A free franchise

i2) A complete instruction manual

(3 A 48 page dealers manual

{4) A customers brochure in full color
(5) Free siding samples

IF YOU DESIRE, YOUR HOME-KIT CAN BE
PURCHASED ON MONTHLY PAYMENTS.

A

ALUMINUM
INDUSTRIES

OF ARKANSAS

300 Phillips Rd.
\_Nnrth Little Rock, AR 72117

I—-A.P_PLICATlON FOR DEALERSHIP

EEEEEEEEEEEEEEEEP

YOU

APPLY

“Order and apply HOME-KIT to your home.
It's easy. .. and beautiful.”

“EARN SUPER PROFITSII National sverage
installed price is 3 times your dealer cost.”

“Sall your friends and neighbors. They'll
mever have (o paint again.”

EARN $1000 ON A WEEKEND

Please mail the coupon or call today. The number of part-time dealers we will appoint in any
area is limited, You are under no obligation, of course, No salesman will knock at your
door. We sell exclusivety by mail,

Dept. [ PMos |

WITHOUT OBLIGATION, please makl me all of the materials mentioned above Including my
FREE 48-page CONFIDENTIAL DEALER'S MANUAL AND WHOLESALE PRICE LIST, FRAN-
CHISE & DEALERSHIP, AND SAMPLES. | own a home which needs to be re-sided and | under-
stand that | must purchase a HOME-KIT for my home belore | can sell them 1o the public. NOTE:
Mo salesman will knock on your door, we distribute axclusivaly by mail

My name is

(pleasa print)

I would ike 1o be considerad for a O Part-time dealership O Full-tima dealership

Address ol property | own which needs re-siding: STREET.

CITY, STATE ZIP,

This property is in county.
My mailing address is: STREET

CITY, STATE ZIP.

My present cccupation is:

My phona numbar is:

SIGNATURE DATE

L




INSTALL A SAFE AND ECONOMICAL
ELECTRICAL SYSTEM FOR AS
LITTLE AS $275.*

Mo matter where you want to build—even miles and miles from public utilities. Perfect

for vacation or wilderness homes. Discover the many necessities and luxuries which are

available through today’s commercial twelve volt production lines and enjoy installing

it yourself, Easily! Then, just drive up and plug your car into yvour home! No engine has to be

running to provide you with electricity. The cost to power your home can be included in

wour gasoline purchase to drive the car. That means virtually free electricity

THE BASIC WILDERMESS HOME POWERSYSTEM™ KIT INCLUDES ALL OF THIS:

= One twelve volt Super Light fluorescent, 2.5 amp draw equals 150-175 watts of incandescent
light. Wall switch included. One year guarantee on electronics

* One hi/med/low intensity wall mounted light.

* 200 watt inverter (square wave] for operating light 110-120 volt AC household appliances
from your twelve volt battery system,

» Dual battery system kit* for your car. Includes ammeter and all necessary wires and
electronics. All assembled and ready to install,

* One in-house battery monitoring panel

* Most wire connectors pre-soldered and ready to install,

» Oine multi-purpose wire tool.

= One roll electricians tape and solder.

* The two-book kit, THE WILDERNESS HOME POWERSYSTEM™ And How To Do It, a fully
illustrated guide with simple step by step installation instructions along with everything
you need to know about a twelve valt systerm and how easy it is to expand—how compatible
with wind, water and solar alternatives, A $10.95 value in itself,

Please print yvour name, address and zip code and enclose $275. (Calif. res. $291.50, incl.
tax.] check or money order for @ach basic system. Postpaid. For UPS delivery, please give your
street address or location. If you are not completely satisfied with your system and book,
return it postpaid within fifteen days of receipt for a full refund. BankAmericard/Visa and Master
Charge accepted, include the expiration date and also four digit interbank No. if Master
Charge. Allow four o six weeks delivery

Credit card holders—call toll free 1-800-358-1651 (in Calif, 800-B42-1691). No C.O.D,

The Wilderness Home Powersystem™ two-book kit may be ordered separately for $10.95
(Calif. only 11.61 with tax). Postpaid.

*Batteries not included . 250 amp-hour deep cycle industnal battenes 1o power this basic system
for a week or more before re-charging are available for 3180, additional (Calif res. $180 80
incl ). Noelectroyle to add. Ready 1o use. 90 day guarantee, one year warnranty by manufactiurer,
four 10 five year lile expectancy with proper care. Shipped freight collect, Santa Fe Springs,
Cahf. No Post Office Box please. Include a sireet address
£ 1878 The Wilderness Home Power Company, Inc. All rights reserved. Dealership inguiries invited

THE WILDERNESS HOME
POWER COMPANY, INC.

12 Volt Energy For Your Home

45501 Highway 101, North
Laytonville, California 95454
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CUT HEATING
COSTS IN HALF!

Save 50% on your present fuel bills

. . . @njoy circulating heat under ther-
mastat control. Woodmaster is easy
to install, blends tastefully with your
home's decor, Build just ong
fire a season, Extra savings!
Lift-top for
handy cook-
ing surface,
Beat fuel short-
ages and high
costs. Mail the
coupon today

| e@)olmo.rter
1= SUBURBAN |

P.0, Box 389, Dayton, TN 37321
Pleass send me complets information on
the Woodmaster/Coalmaster, I

l MName
Address

K cdlalog

Boaggieg cen'er Ior sHad g greisom i3
A fine selection of small tools,
suring instruments, hard-to-find items
for shop, home and lab. Get your NAT-

meaa-

CAM catalog today from National
Camera, Englewood, CO 80110.

— e = = W N __N __§N__};N__}
Please print

I MNams

|
:Eﬁv

Address

State Zip
/N National Camera, Inc.

¢ Dopi EAG

N/ 2000 West Union Ave.

Englewood €O 80110 l.i'S-ﬂ



. _Saveupto
8% of heatloss
throughwindows

and dramatically lower energy bills.

b

Install In-Sider” storm windows.
The do-it-yourself windows that go on inside,
insulate far better than outside storm windows.

Aciusl sl rmaulle® show how much typical homes saved with In-Sider atorm windows.

HEATING : HEATING § COOLING §
el Thaegh Window St by Adding I Siver | Saved by Adting n-Side
e ol T b . Primary Pl
ry Window | -
1 ~1 |
| BOSTOM la-Hung Wopd £174 0A § 208 § 15602 § 05.00
DIALLAS blstungWood | $ 5085 | § a8 § 4007 $170.00
| PHILADELDHIA ! AlLifF i Slicld £ 50 18 § 483 g 455 I £ 563 $ 31.00
| ~Very few homes in Daflan have asterior storm windows installed. “Complels fes! data available on request from Plaskolite, In
Even if vou already have storm 1~ snaps in, snaps out of vinyl
windows, the In-Sider can save | [Fame————y trim
you plenty by sealing against | =T f,‘ @ Cuts to fit with ordinary tools
heatl loss and drafts ! o ® Has trim that can be
And the In-Sider (I painted or stained.
@ Costs less than $15 for the IS -~ BBy e Also ideal for patio doors,
average-size window | - basemeant windows, mobile
® Takes less than 30 minutes to . 1l homes, campars,
install | J].!‘:- = For the name of your nearest
® |nstalls safely inside, in Il ---L_—_';“}"" —.. dealer, write:
any weather 1 | Plaskolite, Inc., PO. Box

® |s clear rigid plastic that 1497, Columbus, OH 43216

InSider

Storm Window

[ [

¥ s

plaSkOIFte, Incj l]



Effective Alternate Energy Heaters

Dramatic new alternate energy devices use
scientific principle of natural convection to
produce efficient heat output, help you fight
rising fuel bills using the most practical form
.. Wood.

g =2

|

i

The inventor of the original tubular heat ex-
changer has developed two new heaters,
comhminﬁ the safety and elegance of glass
doors with a long-life Stainless Steel Tubular
Heat Exchanger. Engineering tests show these
highly efficient heating units are the mast
effective fireplace heaters on the market
today! (Data available upon request. See
below.)

TURN YOUR FIREPLACE
INTO A MONEY-SAVING ASSET

When it's cold outside, 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 3 ft. opening, ap-
proximately 22,000 cu. fi. of warm room air
can be drawn up the chimney per hour! To
replace it, cold outside air is pulled into your
home through cracks.

MNew 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.

HERE'S HOW IT WORKS:

By natural convection.
cool air is drawn in

at the battam, -
heated and returned
to the room.

It really waorks!

UNEQUALLED HEAT OUTPUT
EVEN IN A POWER OUTAGE!

Glass Door THERMOGRATE Fireplace
Heaters increase the net heat output ufmdi—
nary fireplaces up to 10 times. With auxiliary
blowers, the Iar&ul units are eapable of pro-
ducing up to 100,000 BTU per Enur.’ {Cam-
re this with the 75,000 to 100,000 BTL! per
our oulpul of the average home furnace.)
It's encugh to heat a house, and provides
insurance against power outage. fuel short-
ages and other emergencies, too, because the
units will produce up to 60,000 BTU per hour
by natural convection . . . even without
blowers!

SAVE MONEY AND ENERGY:
BURN STORED SOLAR FUEL

The only practical, replenishable form of
stored solar fuel we have today is wood. In
most areas, wood is price competitive with
oil and natural gas — and is much cheaper
than electricity or LPG [propane)! By supple-
menting your oil, gas or electrical heating
system with a THERMOGRATE System for
burning wood, you can cut your fuel bills
dramatically. Some THERMOGRATE owners
estimate savings of $50 per month and more!

of stored solar energy.

FUNCTIONAL AND BEAUTIFUL

With a Glass Door THERMOGRATE Fire-
place Unitora Free-Standing Fireplace /Stove,
you retain all the charm and beauty of an
open fire and add the elegance of glass doors.

eavy brass-finish 1rim complements the
handsome flat black finish and full width
glass viewing area,

The deluxe bi-fold tempered lgl:m doors
are both functional and beautiful. They stop
approximately 60% of your warm room air
fram escaping up the chimney, and also pro-
vide maximum protection against sparks.

DURABLE WELDED
CONSTRUCTION

THERMOGRATE Units are designed and
manufactured for high output performance
and long life. Durable welded construction
assures safe operation in the extreme tem-
E-eralufm from burning wood or coal for

ome heating. The Stainless Steel Tubes are
fully warranted for five (5) years from date of
purchase against burmour!

UNIQUELY DESIGNED
THERMAL EXPANSION SEALS

When metal is heated, it expands. In a
heating device this expansion could result in
door frame distortion, thermal fatigue and

otential fracture of the heat exchanger unit.

at's why unique, protective thermal expan-
sion sedls have been designed inte THERMO-
GRATE Units to allow the Convection Tubes
to expand individually at high operating
temperatures.

PROPER FIREPLACE FIT
IS ASSURED FOR EFFICIENCY

Proper fit is very important in achieving
maximum efficiency and effective heat out-
put. THERMOGRATE Fireplace Heaters come
in a full range of width, depth and height
combinations and you receive complete siz-
ing instructions before placing your order.

EXTREMELY SIMPLE TO INSTALL

Engineered for ease of installation, Glass
Door THERMOGRATE Fireplace Heaters re-
quire no construction. There's no need 1o
tear up your fireﬁlace or chimney. All you do
is set two anchors into your hearth . .
anchors, bolts and even the masonry drill bit
are provided.

NEW FREE-STANDING STOVE
USES THERMOGRATE PRINCIPLE

The same principle of natural convection
has now been applied for the first time 10 a
unique, high efficiency stove. Even if you
don't have a fireplace, you can still enjoy the
benefits of this dramatic alternate energy
heating system.

ThEEI'HERMCIGRATE Free-standing Fire-

lace/Stove combines the mntrnlleg Com-

ustion efficiency of a wood stove with the
beauty of a glass door fireplace. With the
heat transfer capabilities of a tubular grate
and the heat from the back and sides, the
Unit maximizes heat output and is especially
effective and efficient.

MANY ADDED BEMNEFITS

THERMOGRATE Units provide convenient
fire starting and easy ash removal. Excellent
draft control means your fire can be made to
burn hotter and cleaner, or last longer. Either
way, you gain more heat from every log you
burn. (improved draft control cures smoky
fireplaces — WE GUARANTEE IT!)

GUARANTEED SATISFACTION

THERMOGRATE Fireplace Heaters and
Free-Standing Fireplace/Stoves have been
tested extensively to determine the heat
output efficiencies. If, after receiving and in-
stalling your Unit, you are not completely
satisfied with its Ferfurmance, YyOou can re-
turn it for a full refund of the purchase price
of the THERMOGRATE Uinit.

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 & Figh1 Rising Fuel Bills”
which reports on heat output fests and
includes complete product and ordering
information.

Write lo:

THERMODGRATE ENTERPRISES, INC.
P.0. Box 43021, Dept. M9

St. Paul, MN 55164

O call TOLL FREE: 1-B00-128-0882
In MM call COLLECT: 512-633-1376

I . »;

ThermoGRATE

£ 1878 TEI 5t. Paul, MN 558113 All rights reserved
U.5. Pal D247.873. Other patenis pandsng




por table heaters:

so different,

they're like an entirely new ideain
heating comfort.

s

-

“Omni" models

"Radant'" models

Here is a line of portable heaters that is well known
around the world, but new to the U.S.A. America, meet
Kero-Sun! The “Radiant" models feature stainless steel
reflectors for both gquick-action radiant heat along with
room-filling convection heat. "Omni" models deliver
omnidirectional heat that warms every corner. There is a
Kero-Sun portable heater that's ideal for that nasty cold
spot. Great for supplemental heat. Ideal for leisure time

Space-Age Efficiency

Take a peek inside any Kero-Sun heater at its performance
mechanism. You'll quickly realize what an advance In
heater technology these unusual machines represent. The
design Is advanced, efficient, no-nonsense. Kero-Sun

heaters truly make others you may have looked at seem old
fashioned.

Tested For Pollution Safety

All Kero-Sun heater models have been tested for combus-
tion by-products. The results are impressive: all models
can be operated In continuous use with breathing safety.
What's more, they burn with no annoying odor in operation,
and no need for venting.

Budget-Wise Economy

Energy Is expensive — thal's why Kero-Sun heaters are
“cheap-skates."” With kerosene averaging 60-70¢ a gallon,
thelr average cost of operation Is only 3-4¢ an hour, In most
areas of the country, It is far cheaper than supplemental
electric heat. Biggest economy: you enjoy all the heat the
Kero-Sun produces ... none goes up the flue pipel

Automatic Convenience

All Kero-Sun portable heaters except Model K
offer a feature that people are particularly
grateful for. the pushbutton lighting system.
Press a button and a battery powered electric
Igniter automatically starts glowing right above
the heater's wick. Within minutes your Kero-
Sun is lighted and warming you. Convenlent|

Quality Construction

We can talk about Kero-Sun quality — but the
best proof is to see it for yourself, See the stur-
dy gauge of metal used throughout these
heaters. See the handsome white, baked-
enamel finish, carefully hand applied. See the
stainless steel reflectors in "Radiant” models.
See all the many construction features that
say, loud and clear, "'Quality.”

Plus Other Features
Automatic shutoff in event of tilt-over (except Model K) . . .
operate without pressurization ... long burning duration

. . . 8ll with handy cooktop . . . three models featire radiant
heat . .. Clear View fuel gauge . .. protective spill tray . . .

portable.

Please send me full facts about Kero-Sun portable
heaters and the name of my nearest dealer.

Name
Address
City

State Zip

KEROSUN:
PORTABLE HEATERS

Puts the WARM where you want it!
KERO-SUN, INC., BOX 3140, KENT, CONN, 08757

R B B B B N N N B B B B B B B B B B B B B B B N B B B _N_|
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Heat with electricity?

Save *28%9t0 *6/4°°
out of every *100°°

you spend to heat
your home.

High Eﬂlclensy AII-!IeEtrl_c Heat Pumps
Enjoy efficient
central air conditioning, too.

It's incredible how an Amana High
Efficiency Heat Pump takes heat from
cold outdoor air (even below 32°) and
uses it to heat your home. Even more
incredible is how much it can save
you on heating costs.

From 28% to 64% depending on where
you live and the model you choose.
That's compared to a conventional
electric furnace and based on design
conditions and a full heating season
for these cities:

Minneapolis, MN . . .. 28.6% to 29.1%
Kansas City, MO .. ... 46.0% to 47.4%
Philadelphia, PA. ... 51.2% to 52.1%
Allanta, GA. ....... .. 56.9% to 57.4%
Tampa, FL..........62.8% to 64.2%

ﬂmnnmgins you
energy savings now.

Conventional electric furnaces re-
turn only 1 unit of heat for every unit
of electricity. An Amana High Effi-
ciency Heat Pump gives you 2.5 to
2.9 units of heat for every unit of elec-
tricity (at Air Conditioning Refrigera-
tion Institute 47°F rating point).

Amana High Efficiency Heat
Fumps give you energy saving cen-
tral air conditioning, too.

If your heating costs are too high,
it's time for an energy saving Amana
Heat Pump. Quality and dependabil-
ity, backed by over 20 years of heat
pump experience.

Call your Amana home comfort
dealer or write Amana Refrigeration,
Inc., Dept. C-279, Amana, lowa 52204
for further information.

anda

COOLING+ HEATING

AMANA REFRIGERATION, ING., AMANA, IOWA 52204 | A Raylheon Company |
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STOPPING WINTER DRAFTS

{Cantinued from page 180)

against water and air leaks except un-
der sill. Here, joint is caulked.

Complete instaliation by replacing ex-
terior shingles and installing outside
casing. Storm/screen unit is optienal.

or less than these dimensions.
B Remove old storms and sash if
possible from old unit before re-
moving it from opening. Wear
safety goggles.

B “Oppose” shims when leveling
new unit by (1) resting each jamb
bottom (or jamb horn) on butt end
of shingle/shim; and (2) tapping
in second shim feather-edge first
in between jamb and first shim.
Drive a finishing nail at an angle
through the jamb horn to hold
each shim in place. When se-
cured, cut away excess shingle
with a knife or chisel.

® If using new trim, check with
dealer to determine what stool (in-
side ledge) size is recommended
for your new unit.

B Fur out inside frame of new
unit with wood scrap to provide
nailers for inside trim if needed.

® Do not drive nails into tension
spring mechanisms when install-
ing head trim.

B [nstall old or new exterior cas-
ing with 10d galvanized nails.
Prime back side before installing.
Set and putty nailheads. ™




WHAT'S NEW, AMERICA?*

rr" ;
o
7] I=take
J
b 1-Dafivers heal down low; —
- out the front
2-"Cool” back & botton
—owen with tan ol
| 3-Gives radiart
& eonvection hast i.]
Blwu"':.“ S e | --"lll |
A ' & smman new siove
Onathet in 5 aman colors.

Bottom blower positioning delivers heat at
fioor leval to give total cubic warming.
»

Blowear haat comas from the back & bottom.

These crilical surfaces are cooled—heat

is delivered wheare it's wanted and needed.
L ]

Works by natural convection even when
powar fails.

L]
Doubde door forms airtight seal & praheats
combaustion air; firabrick lined; two cooking
surfaces; full "baffle” step; excellent crafts-
manship; 265 CFM blower. For free infor-
mation, wrile:

-

CUT FUEL BILLS
UP TO 20%

The Mest Kdvanced Concapt In
Nite Setback Thermostats
r.:hé:o:;khl rogrammable—up o 12
sotbacks pos day | b

* Salid E-tu‘t&ﬁilﬁqﬂ assured long lile
* I to 15°F satback with indicator light
;:m. thermostat to signal when system i
n "
& All naw supplisd with sary
dodt- W mmlim;:r
* Uses sxisting wiring—; WarTa
= Money Back Gumntu& not fully
i
H-tln-? Model—All 24 Volt & Millivalt haat-
ing Including gas, oll and electric systems

Haat/Caol Madel—All sleciric coali
systems in combination with gas or :ﬂ haat

----

House that
Jack Built -
e Miles Way

Because he couldn’t afford
a ready-built one!

ack wanted that home on the hill...with a yard

for the kids...a garden...a sewing room for
mom. But Jack didn't have the ready cash for a big
down payment. So, he waited...and waited.

Then Jack heard about Miles Homes...the folks
who trust ambitious do-it-yourselfers. The folks who
say "“Your willingness to do the building is more
important than a big down payment or a fully
paid-for lot."

Miles sent the blueprints, pre-cut materials,
step-by-step instructions and assistance in getting
some foundation materials Jack needed. Miles kept
the monthly payments low while Jack built.

This is the house Jack built... The Miles Way. It can
be your way to begin a new life.
Send coupon for full details, today!

There's a representative
n@ar you.
Phone: (612) 588-9700

EEEEEEEEEEDRDNEg
Sand ma your FREE Greal Homea ldoa Book
MILES ES, Dupl. PM

A500 Lyndale Ave. M., Minnaapohs, Minn. 55412

Miles -
“Homes e

QuEmEn

¥ ¥ Phors | 1
The Do-lt-Yourseler's Friend . I plan to éo [ all ] part [ none of the work

AEEEEEEEENEE NP

: TO: SUBURBAN .
£2131 Pelham Ave., Los Angeles, CA.80025 «
i O H--ung Only [ Heat/Cool Combination »
$39.95 Prepaid $49,95 Prepaid

.

u

.

1 ]

l- Nama

§ o

: State Zip

- [ LITERATURE & SPECIFICATIONS ONLY .50

ADD 6% SALES TAX

rIlllllli-n--l--l-il-l.-lh-l-ll-l -

Earn s200 aday
-asachimney sweep

We've trained and supplied doz-
ens of chimney sweeps who are
now making $700. or more a
week, Learn about this growing
field. Send %1 for catalog on

our tools, training and -
information service.

Black Magic
Chimncey Sweeps’
Box 977L . Stowe VT 05672 [

(]
Automatic Vent Controller
For Gresnhouss or Cold Frams
& Opens 30:-Ib. vents up to 12"
& Adaptable to continuous vents
#® Adjuststoopen between 55-B0°F
8 S.year warrs
For full information write, giving
size, style, make of greenhouse o

BRAMEN INC

Box 70 P Salem, MA 01970

pEFETEEESEEEREEEE S W
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The ultimate in woodstoves is

made in Norway . . .

Jdotul

One of Jgtul's most versatile and com-

poct units, the No. 507 will heat an

extro lorge room with exceptional

efficiency, Features incude:

® Rugged cost-iron construction,
green enamel finish

® Fire-brick-lined firebox

® Bums coal, coke, peat or wood

® (Cost-iron baffle system insures
complete combustion

® Three vents for air-flow regulotion

Woodburmner's Resowrce Guide ovaolloble ot 31 eoth. Homeowner's Aesource Book on the Art of
Swaeping (himneys of 32 each. Dealer inquines invited for Hindle-All and Eva's Chimnesy Brush,

) KRISTIA ASSOCIATES

v Home Office: 343 Forest Avenue, P.O. Box 1118 PMS. Portland, Maine 04104
Western Office: 213 5.LU. Ash Street, Svite 209 PMY. Portlond, Cregon 97204

HEAT HEAT HEAT HEAT HEAT HEAT HEAT HEAT HEAT HEAT

FIREPLACE FURNACE
HIGH EFFICIENCY HEAT EXCHANGER

S ﬁ{&l i s o s o O Soeac

Installs in minutes above Ihe flame — where all the heat i1s
“Es — out of the ashes and chemicals thal destroy other units

Sefs up in minutes with 2 bolts, fits existing fireplaces with
rectangular face. Lifetime Guarantee against burnout! 30
days MONEY-BACK Satistaction Guarantee

s

WRITE OR CALL DISTRIBUTORS |
KLAY PRODUCTS COMPANY, INC.

8050 Mantgomaery Rogad Cincinnan, QMg

560341575

MASOMNRY MATERIALS & SERVICES
13118 Collingwood Terrace Silver Spring. Maryland 20804
301-184-2464

G.W. FISHER ASSOCIATES

12818 Hilicrest Drive Longmont, Colorado 80501

A03-T 72 -¥505/103-T72-0635

We also have model C-2-C for
new fireplace construction.
Also we feature the fresh air
inductor for outside air in your
fireplace. Qutside air is FREE,

the air in your house costs §.
(NEWCONSTRUCTIONONLY)  EUERGY CENTERS OF AMERICA, INC.
5276 Vabloy Ingusiral Bivd 5o Snakopee, Minnpsota 55379

DEALERS WANTED! v
EAT HEAT HEAT HEAT HEAT HEAT HEAT HEAT HEAT HEAT

EATHEAT HEAT HEAT HEAT HEAT HEAT HEAT HEAT
AV3H IV3IH LVIH|IVIH IV3H LV3IH LV3H 1V3IH LVY3IH 1V3IH

I HEATH

Andersen introduces a new
low-maintenance Perma-Shield®
gliding door especially sized to
replace most six-foot wide metal
sliding doors. In most cases, with-
out structural changes, I3
reframing or resizing
your existing door _
opening. Make the
change. Andstop The Fii=28

Please send your free booklet “Andersen
presents a new gliding door. . .” Mail to:
Andersen Corp., Box 12, Bayport, MN 55008,

Name

Address

City State

Zip 026-098
The beautiful way to save fuel®

—

iw_‘.
”
WO Coprighe ) hwtarnan Covy  Rapsor see T0PR
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LOOKING FOR

IDEAS ON HUNTING, FISHING, CAMPING, BUILDING, TOOLS, ETC.?

CHECK THESE LISTINGS. THEN USE THE COUPON BELOW.

WORTH WRITING FOR

850 Fuel cosls getting you down?

Switch to \:w‘;{urnr coal. Southport Stoves has an alternative to
conventional heating  systems—wood and eoal burmning  stoves,
Here are deseriptive brochures on air-tight, long-burning woad
and coal stoves from Belgiom and Denmark, 25¢,

851 Plug the gaps

Energy wasting gaps around doors and windows can raise your
fuel costs. This ﬁ:}klct from Macklanburg-Duncan tells how to
find and seal them. Includes tips to lower vour fuel hills, 23¢,
852 An Inside job

The In-Sider Storm Window from Plaskolite fits on the inside of
vour home and can reduce heat loss through windows by up to
B8% Learn how to install the do-itsvourself stonm windows—
saves energy and money on fuel bills. A free brochure,

853 Bulld your own solar system

Kalwall Corp. offers their catalog of do-it-vourself solar com-
ponents to build your own solar collector or system, Includes
specs, diagrams and detailed explanations of produocts. Free,

854 Caplure wasled heat

You can save on heating bills by using heat that norally goes
up the chinmey. Fireplace heaters and waste heat circulators
from Magic Heat capture heat fromn fireplaces, Fomaces and wond,
ofl or gas stoves and circalate it throughout the home, Free info.

855 You can do it with Genie!

Concerned about vour family opening the gamge door alome at
night or just fed up with climbing out of the car to strogele with
a heavy garage door? Cende Automatic Garage Door Openee
might fxr the answer., Free literature From Alliance,

B56 Keep il up

An Arrow staple gun and Ceiltile staples make installing a ceiling
casy. And there's a new “piggyv-back” attachment that lets vou
drive two staples at once. All the info in u free, concise leatlet.

857 A super way to sand

The new industrial strength power tool abrasives from Carbor-
undum are eloth-backed and resin-bonded for longer wear with-
out tearing or clogging, They're available in belts, dises and
sheets, Get all the facts in a free panphlet,

858 Fix it right the first lime

If }':}u’ﬁ:r tired of doing the same household job again and again,
then Ceneral Electric has the answer, Caulk, mend, scal, protect
and more with GE's Household Silicones. This free brochure
shows all of their silicone products and their many uses,

859 Heal with more than one fuel

Multi-fuel bailers provide heat and hot water vear round from
a varicty of fuels, Wood can be used in combination with oil,
gas or electrivity for maximumn efficiency, Free information from
Tektom Design Corp,

BBD Save ene with windows

A l8-page booklet from Andersen Corp, explains the role of
windows and gliding doors in energy conservation, Covers such

topies s how to heat with windows, planning o save fuel in
cold and warnn climates and how to shop for windows., Free,
661 Protect your roof . ..

with U5, Polycoat roof coating, It stops leaks and waterproofs
vour roof all vear long. Other coatings protect vour home inside
and out. Free literature,

B&2 Prevent paint problems

An informative booklet from Pittsburgh Paints tells how to pre-
venl common  house painting problems. Tips on  eliminating
blistering, pecling, faking, cracking, mildew and morve, 25¢,
863 Stay warm and save

The complete line of wood, coal, kerosene and oil heaters and
stoves from U5, Stove is described in o color pamphlet, Also
details on their Franklin fireplaces, and installaton tips, Free.
864 Fast and easy liquid barrier

Insul-aid, a new paint from Glidden, keeps insulation drier, re-
duces energy consumption and reduces moisture-related exteror
paint Latlures, All the info in a free, concise leaflet,

865 Light and water landscaping

In vour own back vard, vou can enjoy the sights and sounds of
water splashing in a lighted fountain or tumbling over a natural
rock waterfall—and with very little expense and effort! A new
booklet from the Little Ciant Pump Company explains how to
landscape with light and water, %100,

B6E Leaks, drips, dralls and cracks?

Fix ‘em with Dow Coming's silicone home-maintenance products
—thev're tougher and more fexible than most rubber, In this
handy goide yvou'll find the right sealant or adhesive to eaulk
the bathtub, fix the fumniture, repair the pottery, seal the boat
deck, or do just about any other mending job you can think of,
Free 16-page brochure,

867 How to burn wood

A lull-color 16-page booklet from Thermograte explains how to
ceomomically use wood fuel and improve ﬁhu efficiency of your
fireplace, Packed with information. $1.00,

868 Start your own siding dealership

Do vou want to becmme a full or part-time siding dealer? Alum-
inum Industries of Arkansas will send yon all the material you
need to begin selling their do-it-vourself  aluminum, steel or
vinyl siding, Free information package,

869 Discover unusual lools

Il you can’t find that special little tool you've been looking all
over for, vou'll find it here, National Camera’s Flasher catalog is
packed with thousands of unigue precision tools for the work-
shop. Free.

870 Heaters lo meet your neads n
Vhatever vour heating needs, Soburban Manufacturin
solid-fuel heater o kt'l'r vour home warm, A free brochure
describes their wood and coal heaters, as well as a furnace unit
that converts oil, gas or clectric systems o a wood-burming
system,

has a

Popular Mechanics 9/78
Box 1718, Sandusky, Ohio 44870

Please see that | receive the items checked balow

[ B850 25¢ [ 855 O e&0 [ 865 $1.00
[0 851 25¢ [] 856 [] 861 [] 886
[] 852 [ 857 [] 862 25¢ [] 867 $1.00
[ 853 [J 858 [ 883 [] 8e8
[0 854 [ 859 [ 864 [] 888

Total items requested

This Coupon Expires Nov. 30, 1978

=G Total money for priced items §

Service Charge . .35
Total money enclosed §

Name (Piease Print)

Address

Town

Zip Code

(Please send cash, check or money order made out to POPULAR MECHANICS, No stamps, pleasa.)

Note: .Pnpular Mechanics processes your requests for the above information and forwards these inguiries to the erganization
making the offer. Each company mails the material directly. Your order will be on its way to you within 90 days.
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FLIP- EHIP]I

YOU'LL FLIP ~
OVER IT

VERSATILE
HOME VISE pertect for an

projects, cralts, hobbles, do-it-yvoursalf
jobs. Removable jaws for wood, metal.
Haavy-duty cast iron construction.
MOUNTS ANYWHERE — vertically,
horizontally. On side of banch, too.
EVEN CLAMPS PIPE — built-in pipa
jaws with capacity to 1-3/8".

Buy It 8! Ace, Trus Vialue, Coasi-To-Coasl, HWI,
K-Mart, Penney's and other lsading stores.

Wwnren'

Wilton Corporation/Toal Divisian
2400 E Devon Ave . Des Plaines. IL 60018
Telephone. (312) B27-TT00

DO-IT-
YOURSELF

FINE GRANDFATHER
CLOCK KITS

STARTING UNDER

5200

{including Waest
German movemeni)
= Hairloom qualily
* Solid 3/;" hard-
woods: black wal-
nul, cherry, ma-
hogany, oak
# Easy lo assemble,
parts pre-cut
® Solid brass West
German chiming
movamenlts
* Money back
guarantes
* Factory direct
prices
* Prompt shipment
MASTER CHARGE and

BANKAMERICARD/VISA
ACCEPTED

Write for FREE
color catalog

EMPEROR’

CLOCK COMPANY

WORLD'S LARGEST MANUFAC TURER
OF GRAMDFATHER CLOCKS

Dept. 626 Empenos Industrial Park
Fairhope. Alabama 38532

SOLAR-POWERED AIRCRAFT

{Continued from page 79)

order to gain altitude and distance.

Solar cells can be attached to a
wing's upper surface. But here,
instead, we show them inside the
wing, exposed to sunlight through
the wing's clear upper surface of
heavy-duty Mylar. This provides so-
lar cell protection at the cost of a
slight loss in efficiency. An impact
on silicon erystal can crack it,
reducing power output and requir-
ing tedious, expensive replacement,

Solar power as an auxiliary power
source is already here for aircraft.
Energy Saving Systems, a firm that
manufactures solar arrayvs for ma-
rine and home use, now caters direct-
lv to homebuilt airplane and sail-
plane buffs, Their 12- and 14-volt so-
lar pane's charge batteries at 90
to 400 milliamp-hours (prices from
90 to 3220). The cells are installed
inside eanopies, above instrument
panels, or on external surfaces,

Since they are tied down outdoors
for long periods of time and usually
flown in clear weather, recreational
aircraft thus can have batteries
constantly at full charge. Famed
aerobat Art Scholl claims he went
two months without needing any
other battery charging on last
year's airshow tour.

Solar model airplanes

Graupner, a large German model
manufacturer, has flown radio-con-
trolled model airplanes powered
solely by solar cells {except for
Nicad batteries for the R/C equip-
ment). Some of these were designed
by Fred Militky, whoe had previous-
ly helped convert a medium-perfor-
mance motorglider to non-solar elee-
tricity in Austria. This ultralight
aireraft had managed to achieve 12
minutes of powered flight from 132
pounds of batteries feeding a 13-hp
motor, This was probably the
world's first manned electric
airplane (possibly the first electric
agircraft of any type to fly since
1884, when lighter-than-air experi-
ments took place).

Graupner puts no current price
on its Solaris model airplane, saving
production awaits breakthroughs in
the cost of solar cells. ES8's Ray
Speicher recently added $1000
worth of cells to an R/C szailplane
and found that they barely sus-
tained level flight.

A U.8. pioneer in electric model
airplanes i Robert Boucher of As-
tro Flight, Inc. His work led to an
Air Force project with major aero-
space companies, Boucher proposed
a 500,000, 100-foot wingspan, pure-
Iy solar RPV to be an atmospheric
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“satellite.” It would range globally
and indefinitely at a 120,000-foot
altitude, clear of clouds. Sinking
slowly by night, it would climb back
in sunlight.

To prove its feasibility, Astro
Flight made three one-third-scale
veraions under a government con-
tract, These 22.5-pound models each
carried a $40,000 solar-cell array
reportedly  delivering 570  peak
watts to a 0.6 hp motor. An altitude
of 17,200 feet was reached,

Strangely, the Air Force has
shown  little further interest.
Boucher, however, has been encour-
aged enough to consider a man-
carrying version. He is proposing a
B4-foot-wingspan craft that will re-
semble our hypathetical illustration,
with cells costing about $100,000,
The aircraft known to be under
conatruetion in England reportedly
has a cell array which cost $84,600.
Its co-designer savs because of
price, "it's going to be a long time
until the idea iz practical. We're
doing it just because it's there”

While recreational solar aireraft
are not likely to appear in the near
future, such craft could be easily
justified today for special research
projects, such as mingling unobtru-
sively with migrating bird or ani-
mal populations. One geologist is
reportedly interested in the idea for
remote expeditions. No fuel would
have to be transported, and, when
not flving, the craft's cells could be
used for charging batteries to pow-
er ground equipment,

Solar-powered transport?
Boucher takes a giant conceptual
leap, suggesting a solar-powered air-
eraft for carrving up to 21 passen-
gers on short hauls, Grossing 10,000
pounds and having a 500-foot wing
gpan, it would have a light carbon-
graphite geodesic framework cov-
ered with fabric, Solar cells, he
says, would deliver 500 kilowatts to
two 300-hp motors for a cruising
speed of 60 mph. Cost is estimated
at $1 million for the basic aireraft:
five times that for solar-cell arrays
A wision for an oil-less world?
Gasoline would have to go up to

“roughly 20 to 100 dollars per
gallon,” Boucher firures, to make
such vehicles worthwhile. But the
investment would be one-time,
whereas “gas is energy on the
installment plan.”

Whatever shape solar-powered

airplanes take, the idea is imme-
diately feasible albeit at a price. It
only remains to be demonstrated.
And with the predicted steady drop
in solar cell price per watt, sun-
powered flight might soon be noth-
ing to make light of, ™
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Jur new DOoxK.
For people who know their homes
have great possibilities

but don’t know what to do next.

Take a good look around home. And it's 208 pages of ideas 1o On sale wherever

It's got great possibilities, doesn't  help you improve your home. ‘

it? The problem is knowing Inside and out you see thlﬁ_ :
blue and white sign.

what to do. Stop in at your Georgia-Pacific

That's why we've created our Registered Dealer. And lake a
new decorating and remodeling look at our new book. A $1.95
idea book. To help you decide value, it's now just 49°. Small
what to do. It's called Greal price to pay when you see how
Possibilities for your Home, even a simple ideacantum a
good home into a great one.

rgia-Pacific K.




TUNING IN ON THE GHOST BEAM

(Continuad from page 94)

situated precisely throughout the
grid.

Dr, Saenz and his team say they
want to test a Cherenkov detector
placed in 1000-foot-deep water
{about right for nuclear subma-
rines)., Using the Tevatron, they
believe they can easily send 15-bit
meszsages of 18 and 0z (binary num-
bers) during each eight-second ac-
celerator cyele. The 15-bit burst
would actually take place within 30

billionths of a second. The actual

proton beam is only one second
“long": the other seven seconds is
how long it takes the accelerator to
get the beam up to 1 TeV,
Theoraetically, the intrinsic num-
ber of collisions (message bits)
each neutrino burst could produce,
Kotzer notes, is 53 million per sec-
ond. Even now, Kotzer sava, with
the proper spacing the Fermilab
accelerator could unload 1113 bits in
21 billionths of a second. That's
enough to set up a good low-data

link between a ground station and’

submarines.
Dr. Saenz says he can't discuss

Anyone can lose a knife.

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

Corp., New York 12428.

Uncle Henry by Schrade

168 POPULAR MECHANICS

any practical interest the Navy may
have in neutrino communications,
but he notes that it could, in fact, be
the only viable means by which to
reach submarines in a thermonueclear
War.

The Navy, however, iz not rush-
ing headlong to develop neutrino
communications because it's already
spent more than $115 million on a
controversial project to turn most
of northern Michigan into a giant
very-short-wave transmitter. Called
Project Seafarer, the scheme was
recently scaled down because of
public pressure. The whole area
would become a huge grid, with
underground cables connecting each
point in the grid. It would broadeast
radio signals at Extreme Low Fre-
quencies (ELF) to subs in deep
water, '

The main problem with an ELF
communications system is that an
enemy could simply build ELF re-
ceivers. ELF signals are not tap-
proof and their range and a sub-
marine’s ability to receive them are
limited.

No radioactive dangers

Neutrinos, on the other hand, are
transmitted in relatively narrow
beams and collide with matter so
infrequently that an enemy would
have to virtually duplicate our deep-
water Cherenkov detector network
in the same spot. (Another impor-
tant advantage of neutrinos is they
are 1000 times less radioactive than
the feeblest cosmic ray. They pose
no known public danger at all.)

Unfortunately, cost is the prime
factor. To conduct these simple
experiments during the next three
years will cost about %10 million,
Kotzer says. To build a new Teva-
tron exclusively for Naval research
would take five to 10 vears and cost
several hundred million dollars. The
Navy would need a separate, bomb-
sheltered accelerator for its own
supersecret communications.

Neutrino-beamed TV

The not-too-distant future holds
great promise, however, for com-
mercial applications. Kotzer and his
colleagues say that within 10 to 15
yvears, accelerators with up to 40
TeV. may be built. The message
rates from these would increase by
the factor of a million over Fermi-
lab’s Tevatron output. Then, the
transmission of television and tele-
phone calls by neutrino beam would
be possible. One thing is certain: It
won't be long before some form of
communication wvia s medium for
which the world itself “doesn't ex-
iat" becomes a reality. M

-



Inside The Insurance Store you'll find
just about every kind of insurance there is.
the largeSt of leading insurance companies —includ-
shopping ing Continental Insurance.
the aisles, Or confused about your best
value.
—_ =
ln Amerlca. independent agent who acts as your
shopper’s guide.
special capabilities and expertise,
he or she can help you find the

O f
ne o And you'll choose from a wide variety
But don't worry about getting lost in
cente rs Because every Insurance Store has an
Since the agent knows each company's
specific company that offers you

the best coverage. And the best service.
At a reasonable price.

That doesn't happen at Allstate or State
Farm where you have to settle for the in-
surance of just one company.

Maybe that's why so many smart shop-
pers across the country select their
insurance at The Insurance Store,

To find a Store nearby, check the Yel-
low Pages for an agency listed under
Continental Insurance.

They'll be happy to show you
around.

The Insurance Store

Continental Insurance

From Subsichanes of The Continental Corporaton



FREE WATER
and plenty of it!

TAP THE LIFETIME SUPPLY
OF FREE WATER IN YOUR
OWN BACK YARD

Drill your own well
and save
hundreds

THIS MAN IS DRILLING A WELL
in his own backyard for less than 1/3
the cost of hiring a commercial well
driller.

Thousands of home owners are now
drilling their own wells from 50 to 200
feet deep! YOU can join them in say-
ing goodbye forever to expensive,
chemical-tasting city water! Forget
about droughts! Ignore summertime
water shortages!

For a big, illustrated brochure and
24-page booklet on how to find water
in your backvard, and drill vour own
well, send just $1. The big fact
filled package will be rushed to you
by Firat Class Mail!

Deeprock Mfg. Co.
Opelika, Alabama 36801

CLIP COUPON & MAIL TODAY!

Night light

The light green glow of the Laser Lite
{nol & real laser) is the brightest of any
bike light, the maker says. Its fluores-
cant bulb shines 360" and s wvisible
for a gquartar mile or more. The 12-volt
genarator powered by the rear wheel
can be disengaged when not needed.
The bulb i1s shieided from weather and
breakage by a plastic tube and is said
to last 3000 hours. About 520 from Life
Lite Safety Products, 4485 Grinnell
Ave., Boulder, Colo. 80303,

rock Mfg. Co., Dept. PM98
Opelika, Alabama 36801

Enclosed is $1.00 . . . Please send me the
complete instructions #

D FOR WATER"

PRINT NAME

ADDRESS

CITY STATE ZIP
OR

Phone Toll-Free

(800)821-7700

(EXT. No. 1)

We'll mail your information package im-
Hmndm! Iy and bill you for the $1. Call
0w

illustrated information pm:l:age mdud'rg |

The great dictator

Computers are dipping into the secrefarial pool thanks to the Network, Sony's mi-
croprocessor-controlled central dictating system. It permits more varsatile and effi-
cient dictation management and is said to minimize human operating errors. The
unit's 24-cassette carousel can record from any outside or in-office telephone, and
there’'s a tape-saving control that stops recording during a2 speaker's pauses.
About $4500 from Sony Industries, 3 West 57th St., New York, N.Y. 10019,
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PM LOOKS AT
SPITFIRE TORCH

PRESSURE —
REGULATOR 3

TORCH SWIVELS 360"

LARGE
ETAINLESS STEEL
FTORCH

REMOVABLE
ORIFICE

TURBINE SWIRL
ROTGOQR

All componenis of the Spitfire torch
combine to maximize heat on larget.

Torch took three minutes to heat joint
enough to melt bronze brazing rod.

o try out the new Spitfire

propane blazing torch, 1 bor-
rowed a tricycle in need of repair
from a nearby preschool. The
kids were pleased with the re-
sults—and so was I.

Unlike conventional propane
torches, which operate at lower
temperatures, the Spitfire can do
hard soldering as well as soft.
Heat is maximized by precise
metering of the gasfair ratio.
Also, a helical rotor inside the
flame tube sawirls the gas/air
mixture and spinz the heavier
inert gases to the outer edge of
the flame, where they act as an
insulator to help keep heat con-
centrated. In addition, the stain-
less-steel torch tip does not con-
duct heat away from the flame.

Optional accessories include
soldering  kit,  Tbrazing rods
{ bronze, stainless steel and alu-
minum), small tips for lighter
work, flame spreader for paint
removal, heat shield for working
close to a wall, spark lighter and
gpare flints. Five different torch
kita range in price from $10 for
the simple torch shown, to about
$35. They are available at many
retail hardware outlets. If wvou
can't locate a distributor, write
Wingaersheek Inc., 2 Dearborn
Rd. Peabody, Mass. 01960.—J.P.

y
The Winnerll
Runner.

Studded outsole and extended heel for
traction. Fiddle-shank and crepe heel

wedge for lightness and su
ine of Winner HD

Sear:

e Shoe Place,
in most larger
Sears retail stores.

SEPTEMBER 1978



OMNI AND HORIZON
(Canlinued from page 90)

can say I'm not disappointed one
bitl"

A Minnesota commercial artist:
“"Handling is fantastic, from parking
to high-speed highway cruising. The
engine is quiet and peppy and starts
in 20-below weather without a block
heater. The dealer gave me a good
deal and lent me a demo until my car
came in; no pressure. This car is
well worth what | paid.”

Now for some general comments
from owners:

“I refer to my Omni as a ‘Friday or
Monday' car, because | think the
parts were thrown at it during
assembly,” quips a self-employed
Michigander, “But it handles incredi-
bly well in every situation, and it's a
fun car to maneuver. | find fuel
consumption less than the EPA esti-
mate, but it's still okay.”

"My wife and | both love our
Omni,” states a Georgia salesman,
"but we were having problems get-
ting it debugged. When the local
service department couldn't straight-
en things out, | got a call from
Chrysler Corp. Last week | met a
factory rep at the dealer's, and the

car goes back Wednesday. On Fri-
day, when we pick it up, the factory
man will be there to see we're satis-
fied. Looks like Chrysler is really
interested.”

“It's a good car and almost great,”
testifies a Michigan auditor. "1 find
little things wrong, like the differ-
ence in height between the folded
seat-back and the cargo deck. The
awkward gas filler cost me $20 in
two pairs of pants. And the 200-
mile spare tire seems like a bad
joka."

A South Carplina dentist: “Why
can't Chrysler straighten out their
carburetor problem? They've used
the same no-good electric choke for
three years now. It's the same as on
my 1977 Aspen, which gets 11 mpg,
stalls, and has caused several near
accidents. I'd settle for an old-
fashioned hand choke on the dash-
board."

A Vermont secretary: "'l shopped
around and found the Horizon to be
best in its price range and am very
pleased with it to date. My husband,
who's 6-8, finds it quite roomy—
maore so than our previous VW Dash-
er. | also like the four-speed gearbox
much better than the automatic. |
rented an automatic Omni in another
city, and for an engine of this size

Hatchback beats nolchback, most say.

you get much better response from
the four-speed.”

An lllinois electronics repairman:
“The VW-made transmission is
sometimes hard to get into gear,
especially low and third. | realize
that fourth is an overdrive ratio, but |
would like a five-speed.”

A Michigan plumber: “Love the
handling, love the looks, and love
the gas mileage, but the oil filter is a
bear to get off without a special
wrench."”

And finally, from a Colorado elec-
trical engineer: “We have four pec-
ple in our carpool, each a six-footer.
Everyone likes my Omni better than
my old 1969 Pontiac, better than
another guy's Hornet, and a lof
better than our 1974 Camaro 350. My
wife keeps taking the Omni and
leaves me with the gas gussier.” PM

" With Eimer's Carpenter’'s Wood Glue

|ﬁf

Elmer’s® Carpenter’s Wood Glue is a
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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“Grabs” Instantly,

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.

u don't need a pro's hands
give it the pro’s touch.

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 wgg,
get light spots when you
stain near glue joints.
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Gulf introduces a motor oil good for 12 months or 15,000 mi
whichever comes first. i

New Gulfpride’ Multi-G has everything you  brand-new car, of course, you should follow the
need in a premium grade motor oil — plus longer  warranty instructions.
drain intervals than any oil Gulf has ever pro- There's nearly a million miles of test driving
duced for cars. behind new Gulfpride Multi-G —in a fleet of vans
New Gulfpride Multi-G fights wear, rust, and a fleet of taxis; in stop-and-go driving and
corrosion, oxidation, and engine deposits. It turnpike driving.

stays fluid when it’s cold, stays tough when New Gulfpride Multi-G. It’s the end of the
it's hot. And it does all those good things midwinter oil change. It's also the end of
for up to one year or 15,000 miles, under the spring and fall oil change. Pick a nice
normal driving conditions. If you've got a day,doitonce: withnew Gulfpride Multi-G.

The stop that keeps America going.
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LETHAL IMPOSTERS

{Continued irom page BE)

them out on a desk: a pack of Marl-
boro cigarets; an ordinary Zippo
lighter; pens and pencils; a tire
pressure gauge: a decorative brass
key for a large iron gate; a small
grease gun and an assortment of
similar ohjects,

They're all guns—most of them
confiscated in criminal cases, Fold
back the paper of the cigaret pack
and a tiny gun barrel appears in the
top, with a squeeze-lever trigger on
the zide, under the thin covering of
paper. Flip the lighter lid, and a
half-inch barrel projects from the
place a wick should be—with a
finger-pull trigger where a flint
wheel went. The gate key has a pull-
anap trigwer knob in the handle and
the grease gun fires when the han-
dle is rammed home. Most such
gadgets are built to fire a single
25- or .22-cal. bullet. All of them
can kill.

Ed Owen insists these are pretty
ordinary. “Some are really unigue,”
he says. “We've seen smoking-pipe
guns, umbrella guns and one that
looka like an old-fashioned drinking
ladle. At one time the Germans
produced a belt buckle gun.”

Some cane guns and swords, pop-
ular at the turn of the century, were
works of art. ATF has several. Most
beautiful is a Doumontier, produced
by a Frenchman of that name. The
polished hardwood stick covering a
slick steel barrel is topped by a jade
handle carved in the form of a grey-
hound’s head. Twist the handle, pull,
and the breech slides open to accept
a A10-gauge shot shell. Twist the
gilver band and a trigper drops into
operating position.

A similar beauty has a plain jade
handle that detaches to reveal a
revolver eylinder that accommo-
dates six .25-cal. shells. A stiletto
bayonet projects from it—presum-
ably in case the “gentleman” should
miss at close guarters. He might.
There's no barrel.

At one time ATF held an instruc-
tion class on oddball firearms for
law enforcement agencies. “Uni-
formed police got really upset when
they saw these things," Owen notes,
“especially the lighter and cigarets.
It seems when a traffic officer
arrests someone, the culprit—if a
smoker—invariably pulls out a pack
of cigarets nervously and lights up.
“What if that pack is a gun?' they
ask.

We reveal that such firearms
are mostly for collectors; that they
ghouldn’t go around snapping every
little old lady's cane over their
knees to see if it's a gun. Hardened

criminals don't bother with non-gun
guns. Ordinary guns are too easily
concealed."

Ingenious rocket pistol

Not all unusual guns come from
basement workshops. Not long ago
an  American manufacturer pro-
duced a real rocket pistol. “The
projectiles had four pinhead-gize
venturis in the rear,” savas Ed, hold-
ing up a sample inch-long missile.
“You load four or five in the cham-
ber, cock it and fire. The hammer
drives the rocket back against a
firing pin, which ignites the propel-
lant. A spring clamp holds the
projectile long enough to build up
pressure, then off it goes. Angled
venturis zet it spinning—a perfect
rocket behind a solid slug.”

There was a problem with accura-
ey, Owen says. The tiny wventuris
tended to clog and the rockets would
“hook into the rough.” But the Air
Force took the concept and applied
it to lifesaving, Today such a unit—
designed like a pen gun—fires rock-
et-powered flares as distress sig-
nals,

The most sinister weapons in
ATF's arsenal are the automaties
that started the whole business of
gun registration and regulation,
and were responsible for the Na-
tional Firearms Act of 1934, Most
infamous, of course, is the Thomp-
son submachine gun that acquired
notoriety in the pang wars of the
Prohibition Era. Ed Owen can show
you one that most ATF people
believe was used in the notorious
1929 St. Valentine’'s Day massacre in
Chicago.

“It was recovered from a man
with the friendly name of Fred
‘Killer' Burke,” savs Owen, “along
with Chicago Police uniforms and
other gangster gear.

“You don’t see machine guns in
hard erime much anvmore,” he
adds. “The sawed-off shotgun is
eagier; all you need iz a cheap single
barrel gun and a hacksaw."

Collectors want Thompsons

But the collectors’ market for
Thompsons is booming. Back in the
208, Nick Vainovich reveals, a stan-
dard one with a drum magazine
holding 50 or 100 rounds went for a
few hundred dollars. Today, collec-
tors will drop $1500 to $5000 and
more for a registered Thompaon,
depending on features.

A recently introduced wrinkle is
what Owen ealls "toy Thompsons"—
replicas that don't require registra-
tion fees. “Some look more like the
real thing than the guns them-

selves,” says Ed, proceeding to prove
(Pleasga [urn o page 176)
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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 Welders Guide
included. The AC-225 operates on 230
voit, 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 24117

| 0 send tree copy of bulletin E320

I Address
City State Zip

1
|
I
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Justreading our catalog could help make you

abetter craftsman.

You're ﬂnhr as gu-ud as your tools. And Vour
tools are only as good as the company who

sells them. That's why we've designed our
caralog to be like no ather hand ool catalog
that you've ever seen.

O Wk Pyt

A
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It's more than an ordinary listing of over
1,000 woodworking tools. Insrr.'aﬁq itsa
108-page book with superb phoro, raphs,
honest specifications and reliable ¢ descrip-
tions of tools which cannot be bought in your
average hardware store, And it's even more.

You'll also Aind care and use informanion,
special "how-to" secoions with easy o under-
stand drawings and other pmn:ers which wall
add to your enjoyment and help increase your
skills as a woodworker. From the first secnion
on Chisels and Knives through the last section
on Turning Tools, we've tried o have every
page reflect the quality of our uncommon
texols, [ewasn't easy, but then again, nothing
good 15,

So send us this coupon today. We want 1o
make it easy .
for you o
be as good
as You can
BEL.

Garrett Wade Company, Dept. PM-9-8 .
302 Fifth Ave., New York, N.Y. 10001

Gentlemen

[ Send me your catabiag on hand mals. | have
enclosed 5§

« O Send me your catalog on INCA SWISS seatonary

power tonls. Heore's §1 for thare as well

Srare_ Zap

B e R B E R oEE

Toral wng bnsed §
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{Continged from page 174)

it by placing one of the libra-
ry's genuine gunsg and a dummy
side-hy-zide, “The difference," says
Ed, hefting the toy, ®“is that
this one is about 12 pounds
of =solid zine. But if you were
to walk into a liquor store with it,
you can bet everyone would hit the
floor."

Miniature machine gun

Just as intriguing are the li-
brary's samples of a current produe-
tion miniature of a 1928 Thompson
(about half scale), The baby subma-
chine gun takes a drum magazine
holding 20 rounds of .25-cal. bul-
lets—and fires them automatically
just like its big brother,

Can anyone buy them? Yes, if
yvou're cleared by ATF for registra-
tion, and pay the $200 fee required
for ownership or transfer of an
automatic weapon.

“Whenever an article appears on
unusual guns, people call with ques-
tions about what's legal or illegal,”
Ed Owen notes. “We get letters
saying things like: ‘Hey! I've got
one like that; what do 1 do about
it?

“The best thing to do,” he says,
“is contact the nearest ATF office,
listed in the phone book under U.S.
Government, Treasury Depart-
ment."”

Can possession of an unreported
NFA weapon be made legal? Not
for most. ATF may do one of
several things (except for unregis-
tered machine-gun types, which au-
tomatically are confiscated): 1. If
the weapon can be rendered unser-
viceable, it may be so altered, en-
abling you to keep it and register it
without fee. 2. ATF may reguire
that you give it to an authorized
museum. 3. ATF may confiscate the
device. For different kinds of weap-
ons, other alternatives are some-
times effected.

Many such weapons eventually
are acquired by the ATF weapons
library, or destroyed. “A lot of
those we keep,” =ays Owen, “are
guns we can adapt to the teats we
have to run.”

What about rare weapons that
find their way into the gun library?
They will join the burgeoning array
of guns in the reference collections,
displayed on racks, mounts and gal-
leries of the new quarters. “Our
goal,” says Ed Owen, “is to have at
least one of every firearm ever
made anywhere in the world. Ob-
viously that's unachievable, but it's
what we're shooting for on the long
range." m






“Some

talk
about
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' Wilbur Hess
Knapp Shoe Counselor
.' Vista, CA

¢ Due to the higher cost of
living, I found it necessary to
supplement my income, I'm
seventy-one yvears 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 vears, sug‘geated
that I try selling . . . something
that [ had never done before,

I applied for a franchise and
shortly thereafter began selling
Knapp Shoes. That was in
August 1975,

I work about 80 hours per
month and last year grosszed
$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, I 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 vou 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.

L5 0 7 73 ' 0B &0 0 §B 0 0 §B § §B |
Mr. John Learnard,
Vice President/Sales
Knapp Shoes, 612 Knapp Center
Brockton, MA 02401

Name _ e
B —
City
State Zip

The more for the money shoe.
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straight

VIDEO RECORDERS
(Continued from page B4)

but at the standard speed as
well. The visible differences include
a little more snow, a little more jitter
and a little more sensitivity to track-
ing adjustment with the four-hour
machines. And while tapes recorded
at the standard two-hour VHS speed
can be played back on any other
VHS machine, some four-hour tapes
won't reproduce properly on any but
the same machine used for record-
ing. The picture “breaks up' with
very annoying black bars across the
screen or with snow that can't be
adjusted out.

MNormally, small differences in tape
speed between machines can be
compensated for by a “tracking”
control found on every VCR. This is
easy to find—though its small knob
is hard to grasp—on the Panasonic,
RCA and GE machines, but it's
almost completely hidden under the
bottorm of the front panel on the
Sony machine, You also have to get
used to turning the control a bit,
then waiting to see if you've made a
proper adjustment since the effect of
this adjustment isn't instantaneous.

Few actual manufacturers

You may have noticed that Pana-
sonic, RCA and GE recorders seem
to share many features and, in the
pictures, look remarkably alike.
That's because they are all made by
the same company—Matsushita, the
giant Japanese corporate parent of
Panasonic. In fact, Matsushita makes
most VHS machines, including the
VHS recorder sold by Quasar, anoth-
er Matsushita subsidiary. JVC, which
developed the VHS format, is also
part of the Matsushita "family,” but
builds its machine independently.

Most Beta-format machines are
built by Sony, so here, too, there are
few differences among machines
aside from labels and cosmetics.
Some older Beta machines had me-
chanical clock-timer accessories
on top of the maching; now most have
integrated, electronic clocks.

There are differences among the
machines in how convenient it is to
use the clock/timers. In the Pana-
sonic-type units, the clock is set by a
three-position toggle switch. Push
up, and the time changes quickly;
push down, and it changes slowly un-
til correct time is disp'ayed. The cen-
ter position is for normal operation.

The JVC recorder has a much
more convenient time-setting sys-
tem: one pushbutton advances the
hours by one every time it is pushad,
This way, you don't have to wait for
the clock to cycle through a whole
day to set it an hour earlier than it is

already set, and you take much less
chance that you'll run right past the
time you want to set and have to do
it all over again.

The Beta machines' timers are
like the JVC, with an added wrinkle:
a Fasi-Minutes button that saves
wear and tear on the Minutes-Setting
button (and your finger). The timer is
also easier to read on the Beta and
JVC machines because it is on their
front panels. Mounted on the top
surface of the Panasonic, RCA and
GE recorders, the timer can be seen
only if you're standing. That causes
a lot of bobbing and weaving when
you're waiting for a program to start
before turning on the machine, or
wondering how much longer a pro-
gram will last.

For now, all the timers do is turn
power on at a preset time so you can
record a program while you're away.
Once started, the tape keeps running
until the tape runs out. Newer ma-
chines beginning to be available
have more complex timing functions
that let you program four different
time segments for starting and stop-
ping the recorder in an ensuing
weaek.

The newer recorders also let you
program the channel you want to
record—something you can't do with
the recorders we tested. Qurs are
sel to the one station you want to
record at th2 time you want to start
recording—you can't program a se-
ries of stations at different times,
evan if the shows are consecutive.

Setup complications

Just tuning-in the stations you
want to record—even when you're
there to record them—can be a
problem. Precise fine-tuning Is
needed to get the best possible
picture, and the fine-tuning knobs on
all VCRs we tested were tough to
use. They're behind the station-
selector knobs and have to be
pushed and then turned. It takes a
lot of dexterity.

Even before you fine-tune the
recorder, you have to turn off the
automatic fine-tuning control. You
may spend more time looking for the
AFT switch than you spend making
the adjustment. On the Zenith unit,
the AFT switch is hidden in the
racess the channel-selector sits in,
and on the Sony it's neatly hidden
below the front panel's bottom edge.

Other controls are generally scat-
tered about the top and front panels
in no apparent order. The JVC is the
exception; its controls are all on the
front panel. Even so, you really have
to study the machinz you buy before
you can get the most out of it—or
use it at all. Read the instruction

(Please {uin lo page 1680)
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If you'd like to become a shade-free mechanic (or You'll also nd Stewart-Warner Test Equipment for

take a refresher course) we have a booklet for you  troubleshooting and tuning your car like o pro. With
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It's an easy-to-understand, step-by-step gunde to become o shade-tree mechanic overnight—and start
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Rain Dance’
lasts longerthanthe
leading car waxes.

Water beadingproves it. DuPont guarantees it.
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We tested 'Rain Dance’ against all the leading car
waxes... paste and liquid...and 'Rain Dance' keeps on shining
longer, keeps on beading water longer, rain after rain, wash after
wash. That's why we can guarantee it will last longer on your car.
Premium-performance 'Rain Dance'is easy to use. It gives your
car a fantastically brilliant shine because 'Rain Dance' cleans
deep down as it waxes. And that shine lasts longer.

Du Pont guarantees it.

GUARANTEE: "RAIN DAMCE" i guoranieed 1o keep on Deadng and shiring thon leading kould or paste

longer
cor wonet i nel compladoly watehiad, nahuen unused paion fa B-4233. Du Part Company, Wilminglan, DE 19808 for full
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VIDEO RECORDERS

{Continued lrom page 178)

manual carefully to make sure
you've hooked the machine up prop-
erly. It's not as simple as connecting
an audio tape recorder because tele-
vision sets don't generally have a
convenient tap for a video deck the
way high-fidelity amplifiers have a
tape-output jack. You have to con-
nect the video deck between the
antenna and the set, and you have to
match the antenna to the recorder,
then the recorder to the set. There
are so many different antenna/set
hookups that provisions have been
made on all the recorders for all
sorts of options, including cable TV.

You'll have to get used to the
VCR's selector switch, too. In the TV
position, the antenna signal is fed
directly to the TV set. In the VCR
position, this signal passes through
the recorder’s channel selector first.
On some machines, this just
amounts to pretuning; you can leave
your TV set tuned to channel 3 or 4
{choose which one on the VCR), and
always use the tuner on the recorder
to select a station. All that's required
is that the VCR's power be on. Other
VCRs can be used for pretuning only
if they are in the Record mode. If the
Record button isn't pushed, all you'll
get is snow. The other time the VCR
position of the selector switch is
used, of course, is when you play
back a tape.

Mot all the tapes you play have to
be tapes you make yourself. Thare is
a wide variety of prerecorded video
tape available from a dozen or so
sources. There are specialists in
sports tapes, feature movies, X-rated
movies, old films and even transfer-
ring your Super 8 or regular 8-mm
film or 35-mm slides to video tape—
a service Fotomat now offers.

You might want to make your own
"home movies" directly on your VCR,
too. Color and black-and-white cam-
eras are available for all the VCRs
we tested, but pretty expensive,
Black-and-white cameras cost $250
and up; the least expensive color
VICR camera goes for around $800.

What price entertainment?

Even without a camera, the VCR
can provide hours of entertainment
with prerecorded tapes and with
tapes you make off the air. (All man-
ufacturers caution, though, that off-
the-air recording may Infringe on
producers’ copyrights. But with
the precedents already set in audio
recording, it's unlikely the courts will
uphold prosecution for normal home
use.) It's up to you to decide whether
you'll get enough entertainment to
justify a $1000 investment. 2



Scooter’s safer than
skateboard

his roller-skate scooter is fun

hoth for tots too small to safely
use skateboards and for older ones
who ride at full speed, Since fixed
wheels give it a limited turning
radius, there is little danger of the
acooter wveering sharply., Kids hold
onto the handle to help maintain
balance and lean in the direction
they want to turn.

Uszing scrap wood and an old pair
of roller skates, vou can make two
of these scooters in short order.
Separate the wheel assemblies from
Roller-skate scooters Puf yuunggtﬂrs the skates and remove or cut off
in control as they zip along. projections from the flat mounting
plates, Drill three holes in each plate
for attaching to the foothoard.

Cut pieces itemized in the materi-
als list from 1-in. scrap wood, Or
modify dimensions to suit stock on
hand and size of user. Round the
lower edge of the handle post to ride
over small obstacles. Slightly round

TURM FROM 1.1/8"
ROUND STOCK

USE DAK OR i
CLEAR PINE FOR BORE

SR |l and sand all edges,
HANDLE STICK AND 5 r 0y y he y i ¥
FOOTBOARD HOLE i Turn the handle grip from 1%

in.-dia. round stock, Glue the grip

e s e N i into the hole in the handle post,

COVED REINFORCEMENT BLOCKSE WITH

RESORCINO L GLUE = | along with a plywood washer on
SKATE | both sides to strengthen assembly.
WHEEL F [ Diraw a centerline on underside of
ASSEMBLY i e
{2 REOD.] D | the footboard to position the wheel

/ MON-SKID 1 |

AUBBER | assemhblies but do not attach them

- BORE 1/4" vet, Locate the front wheels as close
:'J'E]'_:-;ﬁ' as possible to the handle slot. Posi-

EOR 1/4" . tion the rear wheels at the very end

| of the footboard. Hold a straight-

| F..?DWEL

(2 PLACES) edge apainst the sides of a front
and a rear wheel to keep the assem-
blies aligned while marking for
serews, Make holes for the mount-
ing screws with an awl, but don’t
install them.

Secure the handle post in the
foothboard slot with gluoe and dowaels.
Reinforce this joint at the four 90°
corners by gluing in 2l%-in.-long
pieces of #§x%;-in. cove stock.

Sand assembly, round all sharp
corners and fill dents with wood
putty. Finish with exterior paint.

When paint dries, attach the
wheel assemblies. Glue rubber pad-
ding to top of the footboard for
nonslip footing.—Emery J. Loiselle

34" SHEET
METAL SCREW
(3 PER ASSEMBLY)

MATERIALS LIST—SCOOTER

Pes. Size and description (use)
145" -din. x 8" hardwood (handle grip)
L 1 205" dia. (shop-made washers)
}2 x 2% x 27% (handle post)
x 3% 2 2" (cove reinforcement blocks)
14°-dia. x 3"-long dewels
y i 3% x 4 x 20 (footboard)
isc.: Resorcingl glue; 34-in. No. 6 shest mets| serews:
Use an awl to punch starter holes for the screws that hold the skate assembly. 1 roller skale: piece of nonskid rubber mat.

SEPTEMBER 1878 181

1
2
1
'l
2
|

""'F""UHWPE



ONCE AGAIN,

NEW COMFORTNEW STYLE,
NEWROOMINESS, NEW VERSATILITY.

ALL-NEW BUCKET SEATS.

The bucket seats are more comfortable, more
colorful, And now you can order them in fun-to-
touch fabries. Mounted on curved tracks, the new
seats allow a higher position for the shorter driver
and more headroom for the taller driver. And vou
can order optional seating for up to 15 people.

ALL-NEW INSTRUMENT PANEL.

Sedan-type luxury combined with servicing

convenience, The combined starter and ignition
switch is now on the locking
steering column




EXCLUSIVE TRAVEL SEATING PACKAGE.

This new factory-installed option on B200 and B300
Royal Sportsman wagons lets yvou easily convert
from two three-passenger bench seats to a dinette
set to a double bed. It makes your Sportsman
into a home away from home.

MORE ROOM,MORE QUIET.

We've made the engine cover smaller to make the
people compartment bigger and increase the
footroom. We've put in more sound insulation on
Custom and Roval models and made suspension
improvements to make the ride quieter.

MANEUVERABILITY.

Jur turning circle, tighter than

['ord’s or Chevy's, gives vou
greater maneuverability

to get vour wagon

where you want it.

LOTS MORE VISIBILITY.

We've put more glass area in the side windows
behind the front doors. And rear quarter windows
in the Maxiwagon wrap right around the corners
to make backing up a snap.

MORE ROOMINESS.

Maxiwagon has eight inches more loadspace length
this year. Room for more cargo and more fun.

NEWANTITHEFT MEASURES.

The steering column now locks when you shut off
the ignition. And the door vent windows have new
latches that lock shut for extra security.

NEW OPTIONS.

Trailer-towing packages for up to 7000 pounds
gross trailer weight, Six different kinds of radios
including two units with 40-channel CBs. Sky Lite
sun roofs, air conditioning, and more,

Put our new features together with Dodge
dependability and value, and you'll see why we
intend to keep on selling more vans and wagons
than anyone. Buy or lease one or a fleet...
at vour Dodge Dealer's.
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LIGHT AND COLOR THEORIES

{Continued from page 81)

it also eliminates the usual flicker
of fluorescence, which is recognized
as a contributing factor to head-
aches, evestrain, skin blemighes, fa-
tigue—and has even been known to
cause spasms in some epileptics,
Fluorescent tubes have also been
found to emit radiation at the
terminals, and any type of fluores-
cent should have shields over the
ends of the tubes. In addition, the
whole tube should not be enclosed
under plastic or glass since any
covering prevents the full spectrum
from coming through. Egg-crate de-

signs (with a small grid) cover the
tubes but retain open spaces, thus
reducing glare but passing ultravio-
let and the rest of the spectrum.

School behavior affected

Just how bad limited-spectrum
lighting iz was markedly demon-
gtrated with a group of first graders
during the 1973-T4 achool year in
Sarasota, Fla, The four classrooms
in the trial were windowleas, and
thus all lighting was artificial. Two
classrooms kept their conventional
fluorescents, and two had full-spec-
trum lights installed, with shields to
reduce radiation at the terminals.

Under the normal lighting some

COLOR THERAPY—WHAT'S IT LIKE?

The idea that if somecne would only
shine a little light on me | would feel
better not only struck me as bizarre, but
downright foolish. How cowld healing be
50 simple? So with these misgivings, but,
| admit, a predilection to melhods of
healing other than the strictly Western, |
set out for an appointment with Nell
Michelsen, lecturer in “holistic healing.™
“Color, Music and Body Energy’” it says
at the top of his literature.

Michelsen is a follower of the teach-
ings of the late Dinshah P. Ghadiali, the
auther of a body of work on color ther-
apy who was eventually stopped from
gsending his |Merature or apparatus
through the malls by the Food and Drug
Administration 25 years ago.

It was agreed Michelson would demon-
strate what he believes and teaches on
my person. He first examined me for vari-
ous body imbalances with a complex
system of muscle testing called kinesiof-
ogy. With an arm or leg in various posi-
fions, | would resist his opposing force,
when he pushed, | would push back.

Things were going along quite well;
then, with my arm held o my side,
knuckles forward, | tried to push my arm
away from my torso as Michelsen pushed
my arm towards it. | couldn't do It. | felt
as if | had no strength at all. “Your
pancreas,” he said matter of factly. “Let’s
see if we can change the situation.”

He selected two sheats of brightly-
colored plastic film and slapped them on
a Bell & Howell overhead projector. With
the light turned on, they added up 1o a
brilliant violet. He asked me to stand in
front of the machina and fixed the light so
that it shone on my face and chest. Then
he left the room for a few minutes,

When he returned, we tried the muscle
test again. This time | was as strong as |
had been in the other tests. “Your
pancreas is probably overactive,” he
sajd. “Have you had any junk food |ale-
Iy?" The night before | had overdosed on
a midnight round of coftee cake.

The test proceeded until wa hit anoth-
ar snag. Thyrold, he sald. Orange was
the winning combination this time. After
a few minutes of orange treatment, the
arm seemed to have the same strength
that | had come to know and expect.

“Mow let's try something else,” Michel-
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sen said, this time choosing filters that
added up to a deep shade of indigo.
Aftar less than a minute of that, my arm
seemed weaker than it had been in the
first place. Orange, he explained, stimu-
lates the thyroid; indigo turns it down.

Mow get this: | have a sluggish thyroid,
At times, | have been prescribed medi-
cine by physicians to turn up its action.
And yet in a few minutes, Michelsen had
apparently determined something that
usually requires & complicated and cost-
ly laboratory test. Not only that, he had
seemingly corrected the condition.

Rather than leave me In the debilitated
state, he put me under orange light again
to stimulate my thyroid,

1 am aware that the power of sugges-
tion could have been at work. But then |
hadn't known what the indigo treatment
was supposed to do—whether | would and
up Wonder Woman or Weak Wanda.

The mysterious filters turn out 1o be no
more than the Kind which are used for
special effects In stage lighting. They are
available from most theatrical lighting
stores (or can be obtained from Rosco
Laboratories, 36 Bush, Port Chester, N.Y.
10573). All 13 filters, which can be
combined to produce the 12 colors of the
Dinshah system, cost about $2.50. It is
not necessary to use a projector, Michal-
saen advises, although it does make it sim-
ple. A 10-watt bulb [white, not soft-pink)
shining behind the filter iz adequate.

How long would the effects of the
color last? Unknown, he said, especially
since the imbalances in the body are
proabably due to something we inflict on
ourselves, and If we're not willing to take
the caorrective measura (stop eating too
much sugar, salt or whatever}, the imbal-
ance will persist.

Michelsen’'s credentials show him lo
be past president of tha Mew York City
Chapter of something called the National
Council for Geocosmic Hesearch. He has
recently moved shop from New York to
San Diego. He stresses that he Is not a
color therapist, does not give color treat-
ments, but orly conducts workshops for
interested parties who may take the
information and do with it what they
choose. Does it really work? Obviocusly,
more research is needed o anawer that
question conclusively.—L.D.

first-graders demonstrated nervous
fatigue, irritability, lapses of atten-
tion and hyperactivity. Yet when
full-spectrum lighting waa installed,
these same children settled down
and paid more attentionm to their
teachers, who reported improved
overall elagsroom performance,

Before the lighting was changed
students were photographed by con-
cealed cameras fiddling around,
leaping from their seats, failing
arms and paying little attention,

After two and‘three months these
children were filmed again. Their
behavior wasa entirely different.
The children were calmer and more
interested in their work.

One little boy stood out in the
earlier photographs because of his
extreme hyperactivity. After the
lighting was changed he hecame
much quieter and was able to sit
atill long enough to concentrate. His
teacher reported that he now was
capable of doing independent work,
had overcome what appeared to be a
severe learning  disability and
learned how to read in a relatively
short time. In those rooms where
the lighting was not changed from
standard fluorescence, there was no
improvement in behavior.

Although this experiment ap-
pears to connect conventional fluo-
rescents and possibly some leaking
radiation to hyperactivity, it is like-
ly that they are only one of the
many causes. In San Francisco,
gllergist Dr. Ben Feingold has
cured some hyperactive children by
simply removing all synthetic addi-
tives from their diet—and some of
these are artificial colors, It ap-
pears that the ingested color reacts
with certain wavelengths of light in
the environment and in some chil-
dren produces adverse reactions.
Even a single hot dog can cause a
tantrum, What is probable is that
some youngsters are more suscepti-
ble to certain conditions than oth-
ers, and these tendencies are exacer-
bated by limited-spectrum lighting.

And fewer cavities

Amazingly, those Florida first-
graders under full-spectrum light-
ing also developed significantly
fewer cavities than the group who
gtudied under conventional light
While the reason for the difference
in tooth decay is unclear, animal
research backs up these findings,

Intuitively we know that sunlight
{which contains all the colors of the
apectrum) imbues us with a sense
of well-being, Several studies attest
to the fact that being in the dark-
ness decreases the red cell count of
the blood, while exposure to light

{Please furn fo page 186)
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used on most cork, paper
and metal gaskets. Has
met and exceeded com-
pression reguirements by
extensive lesting.

L]

A Silicone rubber sealant
that replaces cork and
paper gashets. With-
stands oil, fuel, and maost
solvents under compres-
sion, Saves lime and
money: 8 must for every
shop and toolbox.

= T,

" .

=
bl
G s

SPERE ) oo

16131 50. MAPLE AVE., GARDENA, CA. 302448
213113-68162

186 POPULAR MECHANICS

LIGHT AND COLOR THEORIES

{Continued from page 184)

increases it., In either event the
blood tends to right itself when the
light is stabilized—that is, when we
are sometimes in the dark and
sometimes in the light.

In some circumstances it appears
conclusive that eolor can have healing
properties. When an infant is born
with jaundice, giving the skin =a
sickly yvellow tinge, exposure to blue
light may correct the condition, de-
pending on the causze. The yellow ap-
parent in the skin is the result of a
high bilirubin level in the blood.
{ Bilirubin is a yellowish substance
formed when the body breaks down
hemoglobin, the red cell material
that transports oxygen through the
body.) Premature infants often
have livers which are not equipped
to deal with this problem, and jaun-
dice is the result. If the level of bili-
rubin is too high, brain damage and
cerebral palsy may result,

Light replaces transfusion

Previously, the only treatment
possible was a complete tranafusion,
or exchange of blood, which ob-
viously endangers the infant to
some degree. Often repeat transfu-
RiONS Were Necessary.

In 1958, an English doctor, Rich-
ard Cremer, accidentally discovered
that the bilirubin level could be
corrected with artificial blue light
in the nursery for eight hours a day
for five or six days. Today, the blue-
light treatment is finally replacing
the transfusions. While an initial
transfusion may still be necessary,
the light treatment has considerably
reduced the need for additional
ones. At some medical centers, in-
cluding the Mount Sinai Hospital in
New York City, full-spectrum fluo-
rescent has been found to work
nearly as well as blue light. The
babies are kept under the full-
spectrum  fluorescent around the
clock for a few days., Shields cover
their eyves. (Yet, the lighting in the
rest of the hospital is limited-spec-
trum fluorescent.)

Medicine makes some people react
differently to the sun. The tetracy-
clines especially cause some people
to burn more readily, and as a
result the dosage required may be
different if you are wintering in
sunny climes.

The profound effect of sunlight
on human beings can be appreciated
from the fact that its total absence
can make a woman temporarily
infertile. It happens to Eskimos who
live near the Arctic Circle during
the dark winter days when their
land is unrelieved by sunlight.

If light is somehow related to
behavior and the female's ability to
conceive, might it also influence the
sex of her offspring? Well, it
appears to do so0 in chinchillas. In
1970 statistics compiled over five
vears by more than 2000 ranchers
demonstrated that the ratio of fe-
males to males could be altered by
the color of light under which they
lived. Chinchillas, when bred under
ordinary incandescent lighting—
such as plain light bulbs—have
litters averaging 60 to 75 percent
male; when the bulbs were changed
to “daylight” bulbs—which have a
transparent bluish glassa—the ratio
of females to males reverses. So, in
this case, blue is for girls.

Pink light irritates

We are not suggesting that if you
want a boy you replace your bed-
room bulbs with pink bulbs: in faet,
pink light produces irritability and
tension when it is installed in
offices to provide a softer feeling,
according to light expert John Ott.

In one informal study at the
University of South Florida, Ott
remembers, three college students
out of 300 were found to be “dis-
turbed.” All three wore the pink-
lens glasses so much in fashion.

In laboratory tests, pink fluores-
cent lighting kept on for 12 hours a
day over a period of six months
caused the tails of mice gradually to
slough off. This group had the low-
est survival rate as compared to mice
kept under various types of fluores-
cent. Survival was highest under day-
light—full-spectrum—Hfuorescent.

Plant life is similarly affected by

color, Generally, long-wave light
(red, orange) appears to accelerate
plant growth, while short-wave
{green, blue, violet) retards it.

Plantas that bloom during the long
days of summer sunlight are found
to grow tallest when exposed to
orange-red light; they did not
bloom at all under yellow, green or
blue light, although they did pro-
duce heavy foliage. Morning glories,
however, which open before dawn, do
beat under blue and fail under red.

Fish that spend their lives in
aguariums thrive if a black light,
the safe ultraviolet, is kept on at
least part of the day. It not only
prevents a disease known as “‘pop-
eve' but also puts a stop to the fin-
nipping that is common among
agquarium fish, Some fish canoot be
kept alive in captivity without the
added black light.

Although discos and nightelubs
often use thiz kind of lighting for
effect rather than health (it makes
white glow in the dark), those who

(Pilease lurn o page 188)
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{Continued lram page 188)

frequent them may be doing them-
selves a bit of good, At one Chicago
seafood restaurant, according to
Ott, the ultraviolet light was added
many years ago for special effects,
When the owner was gueried about
the health of the employees, he
revealed that they generally got
along extremely well, were seldom
ill, and that he had the same waiters
who had been there when the lights
were installed—18 years before,
Although most of us are aware

that there are some colors we are
attracted to and some we shun, does
eolor elicit physiological changes
that can be measured? That was the
question Robert Gerard set out to
answer a few years ago when he was
working on his doctorate at the
University of California at Los An-
geles, Hia research confirmed in-
tuition: Red does excite, blue does
soothe. He did detailed studies of
blood pressure, the conductivity of
the palm that indicates the arousal
of the autonomic nervous system,
respiration rate, heartbeat, muscle
activity, eveblinks and brain waves.

Some houses
were never meant to be painted.

¥ Yy

ks Yy
B A

L ot I Lk
Archingcr Archisecsural Workshop — Moscow, idaha John Aroon Parg — Designers

The most beautiful thing you can do for your home is ta preserve
and protect it against sun, rain and harsh climates with Olympic Stain.
Olympic's penetrating protection lets your wood breathe. So, we
guaranfee it against cracking, peeling and blistering. Your home receives

lasting protection no matter how wet or how dry the weather
gets. That's why architects specify Olympic more than any §

other stain,

Available in 66 beautiful semi-transparent and solid
colors. Please follow easy label directions. For mare infor-
mafion, consult the Yellow Pages for your Olympic dealer or

write: Olympic. 2233 112th Avenue N.E_, Bellevue WA 98004,
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He asked the subjects how they felt.

The more anxious the subject, the
more red disturbed them. Blood
pressure, eyeblinks, palm conductiv-
ity and breathing rate went up
under red, down under blue. No
difference was found in heartbeat,
but there was in brain-wave activi-
ty. While the brain showed an
immediate response to red, white
and blue (the only colors used in the
experiments), after 10 minutes the
activity remained consistently
greater for red than for blue. White
elicited a response similar to red,

Restaurateurs for years have
known that vivid red tends to make
diners psychologically outgoing and
expansive, and they use_ it in the
decor of many posh eating places,
How many more times have you
seen red goblets, red tablecloths and
red-flocked wallpaper than, say, yel-
low or green in restaurants? Yel-
low is thought to depress appetite,

Darell Boyvd Harmon, a design
consultant more interested in the
effect of interiors than their ap-
pearance, discovered more than 40
vears ago that the soft, warm colors
in the red family, such as peach, tan
and the light emitted from warm
fluorescence are conducive to intel-
lectual pursuits and would be good
choices in schools, libraries and any
other study centers. His extensive
work in schools was done for the Tex-
as State Health Dept.

Locker-room strategy

Soft, cool colors, Harmon found,
such as green, blue-green and the
light from cool fluorescence induce
movement and would be ideal in a
gym. However, the deeper, brighter
blues have a tendency to orient a
person inward, just as deep and
vivid red tones energize. The knowl-
edge that red impels people to
action has been put to use by some
gchool athletic coaches: They have
their locker rooms painted vivid red,
the visitors’ a low-energy blue,

The tendency today, however, is
still to play down the importance of
color and concentrate solely on as-
suring adequate brightness. But the
brightness needed to combat the
dark walls that decorators make
popular every other decade may
actually impede your concentration,
Think how often yvou close your eves
to solve a complex problem or com-
prehend difficult material: vou are
blocking out all visual stimulation
whizh may be distracting. Color
should be directed to help your
concentration, not fight against it

As our knowledge of the full role
that color and 'ight play in our lives
becomes more eccmprehensive, the
improvements may be dramatic, PM




A knife is a personal thing . . . select it as you
would a faithful companion . . . it will serve
you well. Know the pleasure and pride
of owning a knife made by

companions |-

CAMILLUS craftsmen. =
Send $1.00 for __.f/
S %

L

" No. 7B WRANGLER
Size Closed 3-7/8"

No. 1012 GREAT SMOKY
Blada Langth 476"

has the edge!

CAMILLUS CUTLERY CO.

Dept. E, Camillus, New York 13031

Learn at home in
spare time with no
previous ex perienct
Salaries for draftamen climbed 23% during last 3 years, according to 1977 survey of
12,000 dralismen, by American Institute for Design & Drafting. Because opporiunitiea
vary from one area to another, we ask you to look into the job market in your area and
sea how many jobs there are available in the field of drafting. We supply naces=
THESE sary equipment plus easy-to-master, siep-by-step instructions, Qur
professional staff guides you all the way.

M gls 3 BIG DRAFTING KITS*
e, GOOD JOB

- W

Wa ars prowd of thess commants sent ts us by

T, students snd gradustes whem we sshed them to

L = svaluste our coursa. They may or may not be typi-

| - . cal bacauna opportunities vary from Uime o tima
y - %— _____.r . A

and from one plece to anct But thase com-

mants show what can ba done by thoss who set

thelr goals high and go after what they went.  RUISH COUPON FOR FREE KIT...
HIS DRAFTING COURSE REALLY PAYS OFFI
“1 am prasently working as a field
enginear hclpm% to build a new
plant for Allled Chemical and am
putting all my 'lulninq from your
school to a lot of use™

Mall coupon today for FREE "DRAFTING CAREER
KIT." Color Brochure, ""Carears in Drafting” — jam-
packad with revealing facts on opportunities In
drafting and how o train at homa in spara tima ...
plus, valuable 5-way Drafting Instrument, Evarything

Lm— + +« Gary B. Bldleman, ¥irginla sent FREE and WITHOUT OBLIGATION. No sales-
72% Salary Increase! manwillcall. G| and VA Benefits!
"Th_ﬂ‘ Coursa helped in my promotion to --.---------------.------#--1
senior estimator, with a 72% salary u Worth American School of Drafting, Dept. Peoss

increase!™ Qllle Cook, Ft. Worth, Tex. § 4500 Campus Dr., Newport Beach, CA 92663

— ¥ Rush free "'DRAFTING CAREER KIT''l Show ma how,

ALL FREE! QU § for just a few dollars & month, | can prepare for @

Praecision Drawing mE job in Drafting. No salesman will call.

Instrumant Set, Profassional
Drafting Board Outfit & Fingertip Tilting Rush Coupon [ r = Name Age
Drafting Table are included with your com- SRR EN L F L
pleta North Amerlcan Course In Drafting #3 - Address

B City State Zip

Harth Amarican School of Drafting, Dept. PEOSE
4500 Campus Dr., Newport Beach, CA 9266] m— el
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¢ most complele I51aF
headquarters under the sun

if you've ever considered solar heat, our
bookiet Practicel Selar Hasting ldaas s o
must. It carcfully explains what need to
mutlﬂnhumsiuﬂwhrmhm

nents. cn ac-
tually install solar
heat yourself, and
order all your mates
rials by mail.

PO, Box 237, MAMCHE! MH 03105
Largest l&wﬁr

Insta'l:l one of our Burglar
Tutlself and Save 75%

Enclose 51 004

1o cover
posiage and
handhng 1o

if you’re looking for
comfort, support

and durability in
job=fitted work shoes

-.l00k for the name

st "

renner

Shos Company * Marrill, Wis. 54452

{715) 536-5511
A Bata Campany
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verbial bit to enter this market:
you can almost count on the wily
Germans to start pumping out
Rabbit-based pickups sometime in
this calendar year, now that the
Westmoreland, Pa., plant is in oper-
ation and the stiff U.S. commercial-
vehicle import duty ecan thus be
avoided.

A prototype of this long-eared
Bunny-Truck was spotted hopping
around the Detroit area even before
last Easter,

Finally, everyone in Motor City is
humping to get an economical mini-
van on the market, and the advent
of front-wheel-drive technology in
Big Three trick bags iz just the
impetus that the idea has needed.
Chrysler had domestic-built front-
drive on the U.S. market first with
Omni/Horizon and eould do a mini-
van version if and when its tight
budget permits; but look for GM to
be there first, possibly by the "B1
model yvear, with front-drive Nova
geries mechanicals, Ford, however,
with a front-drive Pinto replace-
ment due for 1981, could be a
surprise winner with a mini-van
version if it can get the little devil
out on the road simultaneously with
the new car.

A vehicle thought to be a proto-
type small van was seen in Ford's
Dearborn, Mich.,, home town last
March.

Short notes

GM reports that a highway traffic
fatality (usually caused by driver
error) oceurs only once in every 30
million vehicle miles, while the elec-
tronic control of such items as
brakes and steering that some safe-
ty people advocate would not be
anywhere near as reliable on a fail-
ure-per-mile basis,

Also from GM: The company
began a pilot program last June to
test the effectiveness of “binding
arbitration” to settle customer vehi-
cle complaints in the Minneapolis-
St. Paul, Minn., area. The program,
administered by the Minnesota Bet-
ter Business Bureau, will enable dis-
gruntled GM customers in the area
to take unresolved complaints to a
neutral third party when normal
customer satisfaction channels fail
to work.

Said GM's director of consumer
relations: “This is just one more
step in our oquest of achieving
customer satisfaction. Nothing is
more important than having our
customers feel good about their GM
car or truck ownership experi-
ence."—Gary Witzenburyg



service and repair | y).\ P
otart your own money -

In just a short time, you can be ready
to join one of the fastest growing indus-
tries in America...an industry where
qualified men are making from $10.00 (o
$15.00 per hour...and that's just for lnbor.
Parts, engines and accessories add even
maore to the profits.

Because the small engine industry has
grown s0 quickly, an scute shortage of
gualified Small Engine Prolessionals exists
throughout the country. In fact, its not
unusual for a good small engine man to be
three to four weeks behind in the summer
and at least a week behind in the winter,
When you see how many small engines
are in use foday, it's easy (o understand
why qualified men command such high
prices —as much as $17.50 for a simple

tune-up that takes less than an hour!

PLUS... ¥

HORSEFOWER
CLINTON EMGINE

YOURS TO

. KEEP!

12

46-million small ungmes

are in service today!

That's right —there are over forty-six
million 2-cycle and 4-cycle small engines
in service across the U.S.A. That's the
official count from the Engine Service
Assn., and new engines are being built at
a rate of one-million per month! With
fully accredited and approved Belsaw
training, you can soon have the skill and
knowledge 10 make top money servicing
these engines. Homeowners and busi-
nessmen will seek you out and pay you
well o service and repair their lawn-
mowers, tllers, edgers. power rakes,

garden tractors, chain saws, mini-bikes,
EO=Carts, snowmobiles, generators, snow-
.the list 15 al-

blowers, paint sprayers,
most endless, If,-n_

No experience necessary.

You don't need to be a ‘born mechanic’
or have prior expenence. If vou can read,
you can master this profitable trade right
al home, in your sparetime, without miss-
ing a single paycheck. Lessons are fully
illustrated — so clear you ¢an’l go wrong.

T e Send TODAY
equipment with your course
—and it's Yours to KEEP!

for this
fact-filled

FREE

BI]DKI.ET'

)

or Falitime busimess of
your own FLUS complete
detaits on our 10-Day

) ‘ww

T

IEI.HW IHSTITUTE
KANSAS CITY, MISSOURI 64111

1 YES. please send me the FREE booklet that
gives full details about starting my own business |r1
Small Engine Repair. | understand there is no obhgation
and that no salesman will call,

I City

HO RISK Trial Offer! I State _

= Cash in on the
- huge demand for

a ) small engine repair.

ever-,r step of the way.

‘ruu raceive trade secrets

and business plans.

We puide you every step of the way,
including tested and proven instructions
on how o gel business, whal (o charge,
how 1o gel free advertising, where to gel
supplies wholesale...all the “tricks of
the trade™, . . all the inside lfacts you need
1o assure success right from the start,

Increased Income

“I've had abour
& vears experi-
ence repairing
small engines ., .
but repairs were
oniyminor ., .. un-
til I srarted the
Belsaw Cowurse,”

Walter H. Strick
Campbell, Calitornia

With our famous ‘learn-hy-doing” train-
ing method, you get practical "hands-on’
experience with specialized 1ools and
equipment that vou'll receive with your
training plus a brand-new 4 HP engine —
all yours to keep !

SEND FOR FREE FACTS!

You risk nothing by accepting this of-
Jer ro find out how Belsaw training can
give vou the skills vou need 1o increqase
vour income in a high-prafit, recession-
proof business of your awn,

Just hill in and mail coupon below (or
send posteard) to receive full information
and details by return mail, D0 IT TODAY !

BELSAW INSTITUTE OF
SMALL ENGINE REPAIR
5135 Field Bidg., Kansas City, MO. 64111

There is NO OBLIGATION and
NO SALESMAN Will Gall— lml'l

sm FIELII luu.mun 5

Tebls bow you quickly Mame__ —— PP
traen 1o be yur own Boss
im @ pralitable Sparetine Addreis —F—— = -

BEAT INFLATION!

Work part time, full time
# right at home- we help you
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INFLATION
FIGHTER

TWIN STEEL
BELTED RAL

This is an outstanding tire for
replacing original equipment. Il is
built with 2 steel belts for strength
and protection. There are also 2
polyester cord radial plies to give a
smooth comfortable ride.

A big handsome tire with raised
white outline letters. A high per-
formance tire with rugged design,
axcellent stability and handling.
Has 4 rayon cord belts plus 2
polyestier cord radial plies.

TIRE & RUBBER COMPANY
BOX 748, INDIANA, PA 15701
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PM'S CIDER PRESS
(Continued from page 123}

after setting them inside the press.

For maximum squeezing pressure,
yvou may consider wrapping a length
of eable over the last rib. This is an
extra security measure to guard
against the wood serews not holding
due to the great pressure created,

Make the cider collection board of
plywood 146x28x35 in. Border it
with 1x2s, allowing a 1%%-in. break
for a spout. Apply polyurethane
varnish to all pieces, When not need-
ed for juicing, the press can serve
as an end table,

Building the grinder

Have a machinist mill keyways to
engage sprocket wheel and pulley.
Weld hub, Bend and weld the
3/82-in. key stock to the wheel.
This key stock will be shredding the
apples at grinding time.

Align and mount the pillow-block

bearings on the grinder base. Mount
the motor and second pulley on a
board hinged to the base to provide

{Please futn to page 194)

MATERIALS LIST— CIDER GRINDER

Pes. Sire and description

% x 3% x 23%" pime
% x 3% x 10%%" pine
3Wox 3l x B4 pine

B ox 1% x 314" pina
Wox 12 x 234" plywood
£ 14§ x 5157 pina

1 1% 2 7° pine
1% x 3%~ pine
x4
L

men'u:lzgr—:t‘—"::n'nﬂnnnh!
FEEEE

% x 13% " plywood

% x 3% x 915" plywood
1% = 3% 2 B° fir

% x 12 2 13" plywood

3% x 12 x23%" plywood
% x 10 x 117 plywood
W oellh x 117 pine

M oxlls x 6% pine

3% = 2 u 6" pine

1% = Ih = 10W™ fir
1% x 3% x B fir

B D [ s o e . [l e e e s e et (R

¥ x7 x 12" plywood

Mise.: 4 % -dia. x 2% " carriage bolts with nuts and
washers, 1" x No. B fh serews, 2 %".i.d. col
lars with selscrews, % "-dia. x 14" steel rod, 6°-dis.
pul ey, 3° dis, pulley, No. 60 sprocket whesl (]10~ dia.),
3/32 x 3732 x 32" kay stock, 2 % 7-id. pillow-block
bearings, Yi-hp motor, 1 pr. heavy 6° T-hinges, 4 5§ =
5° carriage bolts with nuts and washers.

DETAIL OF MOTOR DRIVE ASSEMBLY

i2 REQD.)

10"-DIA.
SPROCKET GEAR
{SEE END VIEW)

B/B".DIA x 14" SHAFT,
'KEY SLOTS ON BOTH ENDS

5/8" LD. PILLOW BLOCK BEARING (2 REQD.|

1/4x 5" CARRIAGE BOLT, NUT AND WASHER
(2 REQD.|

GENERAL ARRANGEMENT (SIDE VIEW)

28-1/4"

— - -l




GOING FOR PHEASANT?

GO WITH THE GREEN.

Remington gives you the green.
You can’t buy more tried and
tested shotgun shells. Sure
they cost a few pennies
more, but out there in the
field yvou know their sure-
fire performance is worth it.
Let's face it. You've
got a lot invested in your

of guns. They're up to our
specs or they don't get
shipped.

Only Remington
makes the green shells.
And they come in over 100

o different combinations of
gauges, dram weights, shot,
and lengths. Most feature

gun. You've driven and walk- \ patented "Power Piston” one-
ed hours to get out where the o . s==" piece wads that keep shot
hunting’'s best. Now is no time - round and on target. All have

to take chances on the least expensive famed "Kleanbore" priming. and
part of the sport. Your shotgun shells. emm ton tough plastic hulls,
Remington takes the luck out of There's a Remington shotgun

ammunition performance. We run con- shell that has all the range, pattern,
tinuous quality checks of Remington shells and power you need for the kind of hunt-
throughout manufacturing and in all kinds ing you like best.

Power Piston and Kleanbore are imdemarks reglstered in the US Patent and Trademark OMice by Re minglon Arms Company, Inc.. Bridgeport. Conn. 086602

HOME
FIX-UP

It's fun and economical
with

HOME MAINTENANCE
PRODUCTS

& Roof Cement

+ Roofing Sealant

e Gutter Seal

« Cement Crack
Sealer

« Cement Patch

# Driveway Crack
Sealer

¢ #66 Caulking

¢ Mortarfix

# Plaster Fix

« Panel Adhesive

« Rubber Caulk

# Tub Caulk
= Latex Caulk
* Glazing
£ Compound
~ 4

: ; * Spackl
F— Compound
At Hardware and
Building Supply Stores

STAY-TITE PRODUCTS CO., INC.

14701 Industrial Avanue
Cleveland, Ohio 44137

If you have
anything

that needs a
good all-purpose
lubricant that
will last,
LUBRIPLATE.

is for you!

Sprays like a Auid, congeals inlo
prease! ldeal for cars, hood latches,
battery cables, door hinges, trunk
locks, household uses, lawn and garden

cquipment, boats, winches, pulleys,

gears, etc
.: -
@ g In fact,
L these are all UARICANT FOR AUTOMOTHE

o 'ﬂ.lL'[ sk
for ynul i AND HOUSEHOLD U4

“AUTION: compusTe!
FUIF how ApaT o FLAME
-'"ilTiunuum

s bt =k

N

RIPLATE. LUBRICANTS

o PRt of FFyjeemance o Erong (hance /
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LUBRIPLATE DIVISION /FISKE BROTHERS REFINING COMPANY /129 LDC STREET / NEWARK, N.J. 071056
MANUFEACTURING PLANTS IV NEWARK, N.J. 07108 AND TOLEDO, QMG 43605 ¢ OIS TRIEBUTOMS MATION WILE
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Convert waste and rough-sawn !
material to dressed lumber, free }
of wave and chatter marks. Plane
boards up to 14" wide. Plane I
down to 1/16", -

Quickly switch from planing
or edging to molding. Select from
41 sets of stock molding knives.

Use for picture frames, minia-
ture doll furniture, models,

dozens of other workhop tasks.
* A% gescribed by Popular Mechanics,
Movember, 1976, page 128.

i

T e,

WILLIAMS & HUSSEY MACHINE
DEPARTMENT 7, MILFORD, NH 03085
TEL O3 ATII4EE fil 75 ol

— — ——————— — —
ORDER NOW. Satistaclion guaranieed.
| encloses check or money order
in amount §
Charge my
(1 MASTERCHARGE D vISA

Give card inlg & expire dafte

W & H Molder Planer will ba shippad to you from l
Maw Hampahine vis irock; wi. B84 Ibs. Pay shipping l
charge upon receipl.}
O Handtesd Model W-7 @ $287.00 I
[ Powar infeed Model W-TPF 5 5385.00
O Powar in-snd-Dutiesd Model W-T5 @& 5445 00

Siresl Acdress

City . Swuts ___ Zip

Send for free illustrated brochure PMOT6
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PM'S CIDER PRESS
{Continued lrom page 182)

Removable plywood section permits ac-
cess to sprocke! wheel for cleaning.

a combination of gravity and torque
which keeps the belt tight.

Cut four 35 x 12 x 13-in. ply-
wood pieces (L in the main draw-
ing on page 192), then cut out
gpace indicated for the wheel and
exit channel in the second and third
pieces. The channel can have a
removable section to make the exit
large enough for treating fruits like
coarse-stemmed grapes., Cut a 21%4-
in. hole in the fourth plywood piece
for the sprocket-wheel hub. The

Attach hooks for holding prelaun-
dered feed-bag-size burlap bags.
When the apples are fed into the
hopper the sprocket wheel behind
the hopper shreds them and dis-
charges the pulp into the burlap bag,
ready to be squeezed in the press,

Burlap bags are used to package
some seed, beans, potatoes and indus-
trial parts, If you have a problem lo-
cating them, write to Commercial
Bag Co., 119 Southwest Columbus,
Des Moines, Iowa 50315,

The gusset-reinforced sawhorse
ig built to hold up under heavy loads
and is ideal for supporting the cider
press or grinder units. Cut gussets
and top from 1x6 stock. Use screws
and white glue to assemble, ™

APPLE BUTTER

This is an excellant way to use
apple pulp remaining after prepara-
tion of apple juice, "

2 guars cooked apple pulp

4 cups sugar

2 teaspoons ground cinnamon
1 leaspodn ground ginger

Ya teaspoon ground eloves

Press pulp through a sieve or food
mill. Measure pulp, add sugar and
spices to two quarts of pulp, and
cook about 15 minutes until flavors
have blended. Stir frequently. If mix-
fura becomas too thick, add a small
amount of water until you have the
desired consistency, Pour it hot into
hot canning jars, leaving a %Y-in.
airspace al the top. Adjust caps. Let
soak about 10 minutes in a boiling-
water bath. Yield: five pints.

'SAWHORSE

first plywood piece will hold the
front-side hopper. This plywood iz
removable for cleaning.

Now you can make and mount the
rooftop bin and the hopper chute.
The rooftop keeps handy the apples
to be put in the hopper. The apples
will need prodding into the hopper
with a small board.

After construction is finished,
polyurethane-varnish all wood pieces.

MATERIALS LIST—SAWHORSE

Key Pes. Sire snd description
A 2 1 = 55 x 10" pine
B 1 B ox 5% x 32* pine
C 4 10 = 2% x 614" fir

Mise.t B 145" No. 8 fh screws, § 3° Mo. 9 fh screws,
while glue,

Naole: The materials list sbove will maks one sswhorse.
Multiply the quamtities listed above by the number of
sawhorses you plan to build to hold the press and the
grinder il desired.




Maybe you thought catching
smugglers stogme poachers
v

&

S

only happens in the movies.

Wrong.

Life in the Coast
Guard is a lot better than
amovie, It'sthe real thing.

You probably already
know that the Coast
Guard has the unique
mission of saving lives
and property.

We do a lot of other
unique things, too.

We're law enforce-
ment officers, patrolling thou-
sands of miles of America’s
coastlines, on the lookout for
narcotics smugglers.

We protect our national re-
sources, keeping our new 200~
mile fishery conservation zone
safe from “poachers” who illeg-
ally fish our waters.

These are big jobs, impor-
tant jobs to our country and to
the men and women who per-
form them. So are the other
things we do. Working to pre-

-,

provide an allowance for
housing and meals. So
most of your pay is yours
to keep—or save towards
a new car, stereo equip-
ment, even college.

And because were
smaller than the other
military services, your
chances of being recog-
nized are greater. Good
performance earns re-

wards. Which
- means a big-
ger paycheck, a
bigger joband a
brighter future.

vent pollution of

our waterways and
coasts. Maintaining the
lights and markers that
guide ships. Promoting

safety in It all adds up to
recreation- something pretty ex-
al boating. v ceptional. A meaningful job,
Helping others is helpi with an exciting lifestyle

g urself. g attached.
It's not all hy;’rd work, though If you would like to be
there's plenty of that. . involved, see your local re-

cruiter or call us toll free
(800) 424-8883.
Or send us the coupon
below for more information.

In the Coast Guard,
when your job is done and
you're off duty, your time is your
own. You can get out of your

uniform and
uriformand  HELP OTHERS. HELP YOURSELF
thing. THE COASTGUARD
5 e e e R i~
check DII.:.}I YE‘t I Coast Guard Opportunities, - i
i 5?400921 | PO. Box 1452, Scranton, Pa. 18501 '|
month after | Please send me more information about the 'i
basic training) [ following Coast Guard Programs: :
goes a lot Il [J Reqular enlisted [] Coast Guard Reserve :
further. We pay ! [J Coast Guard O.C.S. (College graduates only) |
foryour uni- | L] Coast Guard Academy ;
fGrmS, medical | Mr/Ms Age :
and dental care, | |
and when . Apt. # |
quartersarent | Cuy State Zip |
available, we I Phone number ll

I
|
I
|
|
|
|
I
|
|
I
I
|
I
|
|
I
|
|
|
|
|
|
|
|
|
|
I
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HANDY

IDEAS FROM
IG RED

A handy man lo have around the house

More home fix-up

tips from the pro.

Fill the tub before you caulk. (Gat
inil you can, too.) Then, when the
tub 1= empty, it nse shightly and
squeese the caulk. Even a good
flexible caulk (like Red Dewl's) will
serve you longer when the

filled weight is not

sirgtching it belween

the tub and wall.

Caulk is caulk is caulk? Wrong!
Latex or acrylic latex caulk provide
excellent durability (especially when
painted) and easy clean-up for most
uses, but you'll need butyl caulk for
the water resistance required at or
below ground level, Cilerent caulks
for different jobs, that's why Red
Devil olfers ditfarent kinds,

== )
=il

A putty knife is not a scraper. And
vice versa. Putty knives [for spack-
ling walls and puttying windows)
have flexible blades to smooth-on
the material. Scraper blades are stif,
o keep the edge against the
coating being removed. To

do these jobs right, you

nead both tools (both

from Red Davil,

ol coursa).

Save money when you save energy.
This new 72-page Energy-Saving
Book has dozens of —————=
do-it-yourself energy-
saving lips that can
save you hundreds of
dollars. The cost is
only $1.25 plus 50¢
postage and han-
dling. Send check or
money order to. Save

Enurgy. Dept. G2
Box 310. Maplewood,
N.J. O7040.

Go easy on the paint with your pad
painter. If you let the pad soak up 100
much paint, you won't get the best
possible results. That's why Red Devil
has a patented metering tray
designed especially for pad painters,
It puts on just the right amount of paint
1o cover smoothly,

evenly. What

could be

easiar?

Stud finders are un-holey. Whan
hanging picturason a freshly painted
or papered wall, don't

fill it with hioles belore

you find the wood ba-

hind it. Use a Red

Devil Stud Finder. It

points out where nails

are—and where there

dare nails, there are

studs.

Red Devil has hundreds of things ta make your home fix-up easier
Look for them wherever you shop for home-care products. And for best
results, always follow directions on the package

Red Devil @

UNTON, N 07083
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PM'S VACATION HOUSE
(Continued lrom page 109)

pliances. Property and furnishings
are not included but furniture
shown is awvailable at reasonable
cost through the Fuqua dealers. If
you choose to have your foundation
set by the dealer, rather than doing
it yourself, figzure on paying anoth-
er $1000 to $1500. The normal deliv-
ery of the home will be six to eight
weeks from the date the order is
placed with the building division.

The house arrives at the site in
four sections, hauled by three
trucks. It can be erected in a mobile
home community or on your own
property, provided local regulations
permit. Full assembly of the house,
including hookup to electric, water
and waste lines, is included in the
purchase price,

The interior of the Popular Me-
chanics home was designed by Nan-
ey Gilbert, A.S.LD,, Armstrong Bu-
reau of Interior Design; the actual
plant construction and solving of
on-gite building problems was han-
dled by Robert Brooks, senior prod-
uct designer for Fuqua Homes,
Inc. A number of do-it-yourself pro-
jects compatible with this home will
appear in PM during the next 12
months. m

Where you can see the
Popular Mechanics
Vacation Home

The Popular Mechanics Vacation Home
will be available throughout the conti-
nental United States through the regional
divisions of Fuqua Homes, Inc, As of
press time, the below-listed divisions
were erecting prototype versions of our
vacation home:

Northwest: Fuqua Homes, Inc./Bend
Div., Box 1227, Bend, Ore. 97701, Tel.
503/382-4252,

West: Fugua Homes, Inc./Marysville Div.,
Box 909, Marysville, Calif. 95301, Tel.
916/ 742-8264.

South: Fuqua Homes, Inc./Vance County
Div., Box 1208, Henderson, N.C. 27536,
Tel, 819/492-1151.

Midwest: Fugqua Homes, Inc./Boonville
Div., Box 354, Boonvilla, Md. Tel.
816/882-6581.

The prototype house—the one we've
shown—is in Tan-Tar-A Estates, Inc.,
Osage Beach, Mo. B5065. It can bea
viewed by appointment; call 314/348-
3131. As PM goes 1o press, Fugua
Homes, Inc., advised that it has plans to
build models at additional divisions. Write
the manufacturer direct—Fuqua Homes,
Inc., Dept. PM 878, 7100 South Cooper,
Arlington, Tex. 78017—Io learn if a PM
Yacation Home is now in your immediate
area, and for a list of authorized Fuqua
dealers.




a new dimension in smoke
alarm technology
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;' new solid state smoke alarm

continually monitors the air
for smoke and fire without

battery replacement for 10 years

the only smoke alarm with a 10 year battery and 10 year warranty

Smaoka alarms are a necessity, not a luxury,
Thay aro inexpansive and, without guastion,
one of the best investmenis you can make for
your family's protection.

If you want to own the very best solid
state alarm with computerized circuitry, a bat-
tery that lasts for 10 years and a 10 year war-
ranty on both battery and detector, check the
Lifesaver Plus features. They're designed with
your safaty in mind.

WHY A SMOKE ALARM?

Most fatalities occur ot night and the ma-
jority of victims are never touched by flames,
Thay are overcome by smoke and gases as
deadly as fire, Our new Lifesaver Plus smoke
alorm s designed to alert you of either fast
developing or smoldering fires with its loud
penetrating warning so you can protect your
home, possessions, and mast of all, your life.

HOW DOES IT WORK?

The PDM Lifesaver Plus smoke alarm works
on the “ionization” principle of Tire detection.
Inside the detector is 8 unique balanced stain-
less stewl dual ionization chamber design with a
supaerior taflon insulator for long life and relia-
hility. The “rofaronce chambar®™ is designed to
kaep the sensitivity lovel constant during nor-
mal atmospheric changes in your home, The
“sansing chamber” continually maniters the
air 24 hours a day and initiates an alarm when
smoke and particles of combustion are present,
An automatic reset shuts off the alarm when
smoke or particles of combustion clear the
chamber,

AUTOMATIC ELECTRONIC CHECKING

The PDM Lifesover Plus smoke alarm has a
testing system that does more than just check
the battery to see if it's low, Pressing the test
button electronically chacks the entire alarm
cireuitry including the calibrated sensitivity,
horn and battery, 1 the unit is functioning
properly, the alarm will sound. Also perfect
for fire drills,

THE BATTERY LIFE BREAKTHROUGH
The detector iz battery powered by the

new 10 year UltraCell 9 volt smoke alarm
battery, especially designad for the PDM Life-
sover Plus smoke alarm. The UltraCell battery
utilizes the active metal lithium and a gaseous
glectrolyte in hermetically sealed cells, The
unigue stable chemistry provides a higher cell
voltage, more power per unit weight and vol-
ume, a wider temperature range and longer life
than previous commaercially available batteries,

Whan battery needs replacement, a built-in
low battery indicator “chirps’’ every minute
for up to 7 days, Even in an emergency the
smoke alarm will function perfectly during the
chirping period,

CHECK THESE IMPORTANT FEATURES:

1. Dual stainless stesl ionization chambar
design with superior teflon insulatar.

. Loud, penetrating 85 decibel horn.

. Battery powered with the new special 10
yviaar UltraCell smoke alarm battary.

. Convenient test button checks alarm ecir-
cuitry, horn and battary.

. Solid state circuitry for reliability, long life
and stability.

. Impact resistant case with open cover tab
for sasy asccess to battery,

. Easy installation with 2 small scraws pro-
vided—no wiring required.

N @ M B WM
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The PDM Lifesaver Plus smoke alarm gives
you more than just a smoke alarm. |t gives you
all tha latest developments and technological
advances, proven parformance, plus 10 years
of service before battery replacemant is necas-
sary. Don’t be confused—you can't buy a
batter smoke slarm=plus a 10 year warranty
on top of it! The PDM Lifesavar Plus smoke
alarm is designed to give you quality, dependa-
bility, afficiency and long life.

The unit is easily installed on either ceiling
or wall with 2 screws provided, Also included
is an operating manual with escape plan, loca-
tions for alarms and good safety habits,

To arder, send coupon and your check or
money order for $24.99 (1llinois residents add
5% sales tax) plus £1.60 postage and handling
to PDM Sales, Dept. PMS, 118 5. Emarson
5t., Mt. Prospect, IL 600586, If coupon is miss-
ing, send order to POM. Be sure to indicate
number of smoke alarms desired. Credit card
buyers may call our toll-free number,

pdm sales
119 8. Emerson St., Mt, Prospect, IL 60056

CALL TOLL-FREE .. (800) 621-0660
In Illinois Call (312) 641-6969

_F‘I:_IM_HH
118 5. Emarson S1., Mt. Prospeet, |L B005S
Please ship —— PDM Lifesaver Plus Smaoke Alarms

@ 524,99 each, Encloswd is Ocheck Omaonay order
{Ilingls residents acd 5% sales 1ax) plus $1.50 post- |

age and handiing far § I
Nama :
Addregs I
City Stata Zip |
Ploass charge my order to; O VISA/Bankamaricard |
5] Charge i

J Diners Club i

O American Express i

Arcount Mo 1
(Magter Charge must also include 1
numbaer sbove nama on card, | ———
]

1 Signature o il



new products for

your home and shop

Programmable oven

The R-8600 Carousel Turntable System microwave oven is microproces-
sor-controlled. It has a five-stage automatic browning system and a
memory that can be programmed for two separate three-sequence
cooking routines—with 14 different functions in all. Indicator lights
tell the user which function is in operation. Cost is about $640 from

Sharp Electronice Corp., 10 Keystone Pl., Paramus, N.J. 07652,

SOFT SCREW-ON CUSHION HANDLE
CAP FOR MALLET
CHORES

o

SEALED
CAVITY,
METAL SHOT
INSIDE

To the point
The Golden Condor folding hunter's
knife features a dropped point, stain-
less-steel blade, brass rivets and lin-
ers and an ebony handle. The release
groove for the positive-locking blade
is wider than usual to make opening
and closing easier. From Atlanta Cut-
lery Corp., Box 839, Conyers, Ga.
30207, The 2-CG-164 (shown), 3%
in, when closed, is $15. The 2-CG-166
(4%2 in.) and the 2-CG-165 (3 in.)
are $18.75 and 3$11.25, respectively.

HARD NYLON
SCREW-ON CAP

Shot in the head
A sealed cavity partly filled with steel

shot is inside the Thor Hammer head
{drawing 1). As the hammer is swung, shot
presses against rear of chamber (2), then
moves forward on impact (3). Shot action
is said to yield twice the power of a
solid hammer—with no rebounds. About
$15 from Beacon Scientific, 482 Sunrise
Hwy., Rockville Centra, N.Y. 11570.

Time in

No need to leave the airconditioner
running when you're away from home;
Intermatic's EB-41 timer can be set to
turn an airconditioner on just before
you return so the house will be cool
when you arrive. Unit can be used to
tima multiple intervals and can handle
up to 15 amps. of starting current, 12
amps. full load. The EB-41 is about $18:
250-volt EB-42 is $19. Both come with
three-wire cord. Intermatic Co., Inter-
matic Plaza, Spring Grove, lIl. 80081,
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FREE

THE BIG, NEW
HEATHKIT
CATALOG!

LARGEST SELECTIp

y ELECTRONIC Ky
15 — SOMETHING

a EVERYONE!

n'sSt
ﬁulp‘;u ALVT
opuCT
FO

“We built them ourselves with the easy step-by-step
HEATH KIT assembly manuals...S0 CAN YUU'"

Only Heath can offer you nearly 400 top quality electronic
products that let you say "l built it myself — it was easy!"
Fun to build kits include Stereo...Color & B&W TV...Dig-
ital Clocks...Radios... Weather Monitors... Home Security
Systems...Electronic Organs...Auto Tuneup Equipment
and Auto Accessorles...Marine Gear...Amateur Radio
Equipment...Test Equipment...R/C Model Systems...
even complete Personal Computing Systems. And remem-
ber, you don't need to know electronics to enjoy building
your Heathkit project. With our simple step-by-step as-
sembly manuals, kitbuilding can be a satisfying hobby
for everyone. Send for your free catalog today and, if you
are a new customer, you'll also receive a certificate good
for a free gift with your first order.

Send for your FREE CCETTIT
Heathkit Catalog Today!) o = :35
14/

*Units of Schiumberger Products Corporation
It coupon s missing, write:

Heath Co., Dept. 017-450

Benton Harbor, MI 49022

|
i
L

MAILTHIS COUPON TODAY FOR
YOUR FREE HEATHKIT CATALOG

This coupon also redeemable at any ol the Heathkil

Electronic Centers® coast-lo-coas! where Heathkil

products are displayed, sold and serviced. See the
white pages of your phone book.

HEATH COMPANY, Dept. 017-350
Benton Harbor, Michigan 48022

Please send me my FREE copy of the NEW Heathkit
Cataloeg. | am nat on your mailing list.

Mamae

Address |

City State

CL-665 Zip -j
R T R N G R L P N S [P W A A NN O R



ith three screws and a few
wgcrupa of hardwood, you ecan
build a guide for boring holes at the
precise angle you require. Use this
jig with a portable electric drill or
hand drill, For successful results,
congider these critical steps:
B Be certain vou drill holes in the
bit guide parallel to the sides. Use a
drill press, if possible,
B With a protractor, determine your
desired angle settings and mark them
on top of the guide,
B Dip thumbscrews in boiled lin-
geed oil and run them in and out of

Drilling accurate an-
gles with a portable
drill is a cinch with
this easily made unit.

Composed of these simple parts, the jig is light, durable and easy to carry or store. Use a compass lo lay oul angle guide slol.

BIT GUIDE
THU?‘HECH EW

BIT GUIDE

their predrilled holes a few times to
form threads. Regular steel taps
have a tendency to tear out the wood
when backing out of the holes,

B Allow the bit guide to extend at
least 3/16 in. above the guide holder
for “dialing” drill sizes.

B To help prevent the guide from
creeping, attach an old doorkneb or
a lathe-turned handle to it, and glue
4 piece of rubber atair tread under-
neath.

B [Use a wood sealer to keep sur-
faces dirt-free.

B To avoid enlarging the holes and
destroying their accuracy during
use, insert bits fully into the guide
before operating vour electric drill
or hand drill.

W For heavy use, you can machine
bit grades from aluminum or steel.
—Robert Bessmer

PLANS FOR ANGLE DRILLING GUIDE 2
} ﬂ.l'ﬂf'"i . {
g TL |
"
BIT GUIDE: ! o u"'-u..__
1.3/8" LONG - | '1[ ~
(WITH 1/8, 1/4, [,
6/16, 3/8" HOLES) -
P ING GUI
HOLDER. © BF‘ e BORE 1"DIA.
O 14"DIA. x 1-1/4" T ' i
1_3?-‘- H":ﬂ m
HOLDER IN PLACE % NOT
BEAR AGAINST BIT GUIDE e
WHEN TIGHTENED) | u)
""lf} ..-"':.
.\. |_- ¥
30 xdx8"
-~
=AW
N GLue nmnm
SCREw '\ TREAD TOBASE
1/4"-DIA, x 1"
DOWELS
A T A DIA, X B8
" mmnmkp MAPLE.ON OTHER
& AGCUNGT P mmﬁmn HARDWOOD

AMNGLE GUIDE

T

“\\“"- LOCKING

¥y, HAMNDLE

BASE

THUMBSCREW

ANGLE GUIDE DETAIL
CL.IT FRDM Adxdx -1“ STOCK
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NS
The
clockbuilder’s

Send loday for our Mew Free Catalog of the
most magnificent heirloom quality antique
reproduction clocks you can build.
Your choice of Grandfather, Grandmather, wall, mantie,
desk clocks and more. Available from plans or ready-
to-assembbe kits for all levels of skill, With salid %°
hand-matched hardwoods in wakaul. oak, cherry of Hon
duras mahogany. Imported precision movemenls and
chimes, Salid brass dials plus feols, hardwire, books and
socessorias. You'we mever seen afiner catalog. You'll never
bwild a batter clock
] Plonse send ma your Froe 48 color Cmalog.
| anclose 50¢ for postage and ling.

Mame
Address
City/State Zip

Mason & Sullivan Co.

o

'Je Dept. BPJ Osterville, MA 02655 sab

Telephone Listening Device
$18.95

Record istaphone conwersations in
ur offica of homa, Connects
Emun-nyumunmuu:uru-f
and your telephone or telephone
LIME. Starts suviomatically whan
phone s anyeared, Records bath
sidas ol phons conversation. Steps
recorder whan phone is hung up, This
dovice I nOl BN anEwering service.
Call (308) T28-1000 or send $10.98+
$1.00 shipping 1o USI Corp., P.O. Bax
B3082, Melboutne, FL 32901, COD%
sccepl. For calslog of tranamitan,
voles scramblon and other spacially
[tma ancloss §2.00 to USI Corp.

Apprax. 1 ou, In,

100 MILES

ELECTRIFY YOUR BIKE!

PEDALPOWER exciting new bike
drive tames tough hills. Be indepen-
dent. Shop when you want. Fils all
Bikes, Adult Trikes. Installs in min-
utes. Thousands sold. Recharges
overnite. Travels 100 miles for a dime

Call or sand for FREE illustrated boolklet
CALL FREE 800-257-TO88

5008 Hantun Bive e, N 08080

Now You Can SECURE Your Fulure and UNLUUR Big Upportunilies!
Be Your Own Boss
...IN YOUR OWN BUSINESS!

Hundreds wa've trained have succeeded in this
fascinating and highly profitable profession . ..
...YOU Can Do It, Too!

“Mo more hard, nasty work for me.
Mow | have my own business and with
hardly any effort | average around $50
a day. Thanks for my new start in life.”
Sam Walker Prichard, Alabama

. H.Rj" u_flfr
u] began mr::;#m 200 while

sparting - - - e 31
| was still learning.

HARVEY COLE
saiievain. M AAT20

“l opened my own business, spare

time, seven months afier | enrolled and

made a profit of $329 for the first week.”
B. A. Deberry Littleton, Colorado

Work Parl Tima, Full Time — Kight at Home.

Bea LOCKSMITH!

Get into this booming high-profit business that’s
Easy to learn— Easy to do—Easy on You!

Mever before have money-making opportunities been so
great for gualified Locksmiths, Now lucrative regular
lock and key business has muitiplied a thousandfold as Co

No Extrd .. ided with Your
Locksmith Training

millions seek more protection against zooming crime, BURCGLAR
Yet there's only one Locksmith for every 17,000 people! ALARM
P . mril BECLEITY
Maka Up to $12.50 an Hour—even while learning! BYBTEME

training. Cowers
all phases of
Burglar, Hold-Up
and Firg Alarm
servicing and In
etallation. This
valuable and
timely  instruc.
tion includes all speclal tools
and supplies, ONLY Belsaw of-
fers such extensive training In
this rapidly expanding field as
s part of your Lockamith training.

ADVANCED Locksmithing!
How to change combinations, In-
stall and service Safe, Vaull and
Bank Safe-Deposit Box locks.
You |t&fﬂ-b}'-dﬂ-l'lg{un the locks
that we supply. You'll find It
flll:dl'llt'll'll and highly profitable
WOrn.

ALL SPECIAL TOOLS AND

Train FAST at Homa!

You're "in business” ready to earn up to $12.50 an hour
a few days after you begin Belsaw's shortcut training.
Take advantage of today's unprecedented cpportunitias
in Locksmithing for year-round EXTRA INCOME in-spare-
time—or fulltime in a high-profit business of your own,
Hundreds we've trained have done it. So can YOU! All
tools plus professional Wey Machine given you with
course. Thesa plus practice materials and egquipmant,
plus simple, (llustrated lessons, plus expert suparvision,
plus business-bullding guidance will enable you to KEEP
THE MOMEY COMING IN! ldeal for retirement—good
jobs too.

SEND FOR EXCITING FACTS—No 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—ENJOY LIFE
MORE.

PRO KEY
MACHINE

Thiz Pro Key Machine can
plope sdd wp o 5200 a2
manth fo your IREOME. ..
and il won'l cosl you & pen-
ny extra with your training.

Find out all about it!

Just Bl in and mail coupon below (or sond post-
card) 1o receive full informution and details by
return mall, DO T TODAY!

There is NO OBLIGATION and NO SALESMAN Will Call—ever!

RUSH COUPON TODAY BELSAW INSTITUTE, 1995 FIELD BUILDING  “pem ™
FOR THIS FACT-FILLED MANSAS CITY, MISSOURI B4tH { j

I F n E E [ YES, please send me the FREE booklet that N

I:vtshlﬂ!!-'sahl:lul‘!-at 0 my ow busingss

Locksmithing, | understand there 8 no obligatian
Tells how yau quichly Mame.__

and that no sabesman will call l
train o Be your own bass I

in g prafitable Sparetime Aodmss

of Falltime buginess o
your own FLUS complete  eund for your
l details on gur 10-Day !

NO RISK Trial Otfer!  COPY foday!

City —
State__ B | —

gl I Yy v
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NEW RUBBER STAMP
PAYS BEGINNERS Y *16.50 AN HR.

Start at Home in Spare Time

The multi-million dollar Rubber Stamp business—onece controlled by &
faw hl: companies— is now being taken over by small operstors—one
in each community throughout the United States. Men and Women
who have this inexpensive machine can turn out huge quantities of
Rubber Stampa witrmdl.l wording that buyers once wera foreed to

{rom big citisa. Materinl coating only 27c makes s stamp that sells
for32,76. Themachine thatdoss the work is simple and sasy tooparate
and it turns out as many as six Rubber Stamps at & time, each with

LB 8 L LA & o

BUSINESS i iic e wceme
il

t -ardiw such as names, nddresses, notices, § num
rhuandut‘nr copy "’ neaded by offices, nctoriesand —————————
ndividusls, Working full eapacity, it can earn samuch RUBBER STAMP DIV FREE!

s $33.00 an hour for the operater] Now you can get
into the big-pay business yourself, with yeurown home | 1822 Jurvis Ave., Dept. I-2-HK Chicage, L 0828 |
as tera. You don't need experience. We l-u|:pl:.r I Pleass rush fll par-
m s Indudinqmm lete instructions and e Iht ticulard abaut your
ways to get business coming in [nst. We sven help financing plan and
Anance your start! Start ininptntm,ﬁﬂm hour B the little machine
fram the very beginning. Cash in on the profital that aan get me
Rubber Stamp business in your eommunity, right
wway. We'll mail full ars FREE and na III- I itabls Rubher Stamp
man will call. Be first in your locality. Rush coupon 0§ business at home in
today or send your name on posteard to: I :ﬁnﬂllw- Every- ClY.......

RUBBER STAMP DIV., Dept. R.2.6K | s yod send me ls
1512 Jarvis Avenue = Chicago, Il 80626 | men will call. Stats._.

The only Four-Time Indy Champs say,

"SAVE! 0-i.A-J SPECIALS
on S-K TooLs!"

"My dad keeps

it workin' with |2
American made s
SKtools”

"0-K, A~JI"

A, J Foyt, Je,
Oiniy d-lime Indy Winner

SAVE *20% OVER 46%"

12 pe. % in. dr. Socket Sel No. 4512-T8.
Super tor autos. Applances, many other projects. Reg. value
o individual 1o0ls S44.50 s ®
=
|

wRST praLh b -

=

T N O S
) i \oé " ;

-A. J. Feyt, 5r,,
Hall of Famas mechamnc.

value of ingendiual 1oals $36 9
"19*
e ey

== SAVE 15" OVER 52%"

13 pe. % in, @r. Metric Sockst Bal. Ho. 13-78,
Fing 3t handles basic Metric jobs. Reg, value of individual
tools §29.59

13"

Fpedted Snar prua
SAVEUPTOD ﬂuﬁ ON VIPTHEFI FINE 3-K SETS!
your savings choica! You'll find

B nat wrenchas and screwdrivers also ol low,

low prices. Make 5-K foots your brand today!
FULL LIFETIME WARRANTY
SATRSFACTION GUARNTEED.  you, W consumer. ars ot | 5= |
compietsly salisfed with sy ool ms-nu:.wnpbmf,- w
S o Y g o N S N TR
I oL e 2 e e e

AT AUTO PARTS AND HARDWARE STORES

) T8 DAERSER MOUSTRILE s " S § birsad 07 purchuie o Soals 5 & 6 et Mhan ndnedully. B6d 1 uggeRied SR pnoi
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Back-seat comfort is praised by passen-
gers who ride in the diesel Olds.

OLDSMOBILE DIESEL

(Continued lrom page 115)

good pickup and passing power
compared with other diesel automo-
biles. We formerly owned a Mer-
cedes 240D."

And another traditional diesel
bugaboo that goes by the boards is
cold-weather starting and driveabili-
ty. 'l have to wait about one minute
on cold mornings for the glowplugs
to warm up, "states a Michigan
tugboat captain, "but after that
there's no wait for engine warmup."

An lllinois kindergarten teacher
adds, "The automatic glowplug sys-
tem is much easier to use than on
our previous 220D. And the factory-
installed block heater is great. We
had no starting problems all winter."

An lllinois retired fireman dis-
closes, "The engine is a leetle noisy
on a cold start, but nothing objec-
tionable. After a short warm-up,
there's very little noise. Driving down
to Florida recently, | had all the
windows shut, and at normal high-
way cruising speeds, | could hardly
hear the engine at all. There's really
only one problem with the car. When
| stopped for fuel, everyone wanted
to look under the hood, including
truckers."

Workmanship garnered very high
marks, especially for a medium-
priced American car. Here are some
typical comments:

“Workmanship excellent,” ob-
serves a Louisiana consulting chemi-
cal engineer. "Have not found one
defect in 6100 miles of driving, no
mechanical or other problems.”

A Florida retired Air Force gener-
al: "The body is tight and appears to
be well put together. There are no
rattles or extraneous noises. It's well
insulated and quiet inside—much
better than other diesel cars.”

And a Florida banker: “Excel-
lent—close inspection has shown no
flaws in fit and finish, no rattles, no
squeaks, Great car!"

Most Olds diesel buyers had had

(Please furn to page 204)

l



FREE BLUEPRINTS and TRIAL LESSON
—for your greater success in Building
Beginners, craftsmen, even foremen and

superintendents, have sent for these free
blueprints and trial lesson in Flan Readin

as a means of g out Chicago Tech's
home-study Builders training, Learn how
you can master Plan Reading—Estimat-

n?g—and the practical details of all types
of construction in your spare time at
home. Mail coupon below or phone
TOLL FREE—see how you, too can pre-
pare for a better jnb—-h.{ghcr income, or
start your own contracting business.

# PHOME TOLL FREE (24 HRS.)
1-800-528-8050 Ext. 810

CHICAGD TECH/School for Builders
2000 5. Michigan Avenus, Chicago, |Il. 80816

- —

L}
|
| CHICAGO TECH/School for Buliders  Vetsrans
Dept. PM-78 2000 S, Michigan Ave,, Check
| Chicago, in.coate ~ " Hers (1 |
: Please mail me a Free Trial Lesson, Blueprinis j
lnd Builgers Catlalog. | undersiand there |8 no
| gbligation—no salesman will call, [
| i
I MNAME AGE 1
| ADDRESS. |
I cITY, STATE TIP. []

You'll want this Americana collection lmm
tiny Seychelles, Grenadine, Upper Volta,
Malagasy, St Vincent. St Lucia, Ecuador,
Maldives, Rwanda—many more. Historic
American revolutlon scenes, E'II.II- hun-
dreds of others of interest. Yours for
below-wholesala price 1o introduce
Frasek's stamp approvals. Other slamps
included for free examination. Keep some
or none; return balance. Cancel anytime.
Whatever you decide, these 333 World
Stamps are yours for just 25¢!

| TO: FRASEK CO. INC. (Dept PM) i
| White Plains, N.Y. 10601 |
| Here's 25¢€ for my 333 World Stamps and |
| free-examination selection. 1
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Dorer Tractor Kit. Buy fac-
tary-direct. Catalag of Kit
construction and uses — 5.50
“Build-it-yourssll” Plans — §7.00
{rafunded on any purchase!]

STRUCK KIT, Dept. PM-88 ._Cadarburg, W1 53012

WOODWO RKERS

. cabinet & furniture .
wipined blocks, inlays, hard 1
\ o e e s |
ing hdwe. C mill ki, Wund'l’hhm:'ln:..
. Pmﬁlélumtﬂr“&k#:rd—m-fhd wctical
‘ products. Woodworking books plans, .
TEAR OUT AD. MAIL TODAY. .
. CONSTANTINE Est. 1812
‘ 2051 Eastchester Road, Bronx, N.Y. 10461 .

[0 Enclosed $1 for Wosdworkers c“mide
with 20 s of beautiful veneers. A ath

fled. H when buying woods,
eml“ refunded on first order,

[ Enclosed 50c for catalog withowt samples.

[0 ALSD enclosed 51.95. Send practical in-
struction manugl—"Creative Yeneer Craft.”
How to create decorative veneer designs. Tech-
niques, patterns, projects. Its the perfect sup-
plement to Constantine’s big Catalog.

Naw York State residents pleass add tax on §1.85
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FREE HEAT

Save $50, $75, $125,
more each month!

.I Now without using oil, gas, electric-
ity, cut fuel energy costs every day.
End shortages with AMERICAN
WAY'S Yankee Herliage wood heal

stoves.

Burns all night on one loading, radi-
ates “hotter” heat throughout your
home, No oil, gas, electricity! Pays

for itsell in fuel savings. Fast!
Sealed seams! Burns coal, ioo!

Mr. S.M. says *l saved $760.00 in
heating costs In just one season.”
Save more! Buy direct (eliminate

middleman profits).

Beautifully, craited 100% rugged
casl-iron great granddad's favorite.
Sizes and styles to beautify your
home, Litetime Guarantee.

Write for FREE catalog “B Ways To
Cut Fuel Costa As You Beautily Your
“JI'I'H‘.-"

THE AMERICAN WAY Dep't. PM 978
190 Range Road, Wilton, CT 06897

At Last a New Amaringly Slmpfu
GAS TURBINE

JET ENGINE -I

Bulld from sasy to follow plans. P
Length 187, Dii. BR5°, Wt. 15 lbs. L
Fueli Gasellne or Kers.

rHcroaming Deman'' develops 30 H.P, ldeal praject far
serigus-minded hobbylets, students; l:-uml-lfll: and Indudtri-
&l aris olasses., Maks on 5% metal tult'ng ht I|l|l|'|!| rl"ll'i'li
attachment. For use an amall racisg cars,
wtc, Full sizs assembly drawings with :ril::il dlmnll‘hllinl...
Bbill of matoriale and photod. Prios §5.00. Ne €.0.0.

SAVOY SCIENTIFIC S P Sy i

L |

N

1851
SANTA MOMIGAR, GALIF, 0408

HOW MANY
MILES
SINCE YOU
CHANGED
ENGINEOIL?

If it's been three thousand miles or over
60 davs., engine experts will tell you
your oll has used up its additives and
your engine is probably starting to eol-
leet gum and varnish.

That mesns it's time for a RISLONE
Engine Treatment. Time for adding RI8-
LOMNE to clean out deposits before they
start problems such as noisy valves, lost
compression and power, oil burning due
to stuck rings, overheating caused by re-
stricted oil flow.

RISLONE treats the éngine, not the oil.
Try & gquart with vour next oill change!
And remember, It saves you the cost of
a quart of ofl.

stamped
Shaler 1'|'|II'.F L
copy

THE SHALER CO.
Waupun, Wisconsin 53963

In Canada

far vour

Warren Packaging Co,

Ltd, - Scarborough, Ontario
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Just Arrived! Ready To Mail!

[ - S e

—— Telescopes - for spoms walch:
Over 200 New Produets - New ':'19 1“|':"'":" :‘EI"*“'; ﬂh"“ ;II:'F'
instruments, new oplics, naw Eu:m rbgle?c uying or buildng
scientific devices, naw laols, quality opes

Weather - Also hobbies, pholo-
graghy. model making, reasure
hunteng, fapidary and dozens
mofe,

Mgk Pulrr-'rd' Salar Colln

e el

b

Pl oy St Ay gt sl e

Solar Emergy - Edmund has
everylhing you'l need 1o lag
1his energy source al the fulure:

Pius hundreds of exciting prod
ucls in. Bioleedback « Elec
ncity = Healith » Holography!
Lasers = Magnets » Micro
scopes + Parapsychology
® Surplus and many more

SEND GET YOUR EBP‘I' h."‘”""hh

BFREE!

TODAY
FOR YOUR

We'll send your Free personal copy af the
PACKED brand new 164-page Edmund Scientific Catalog

VALUE-
COPY. just as soon as we receive your name and
' address. You'll find over 4,000 amazing
and unigue products available from no other
single source. It's our biggest and best catalog
in our 37-year history.
(s 0 8 & 0 8§ 8 §0 & § § &0 0 § § |

[ Please rush me the brand new

| ———

1EDMUND

FREE Edmund Catalog.
I SCIENTIFIC COMPANY ., o8
I Dept. H-18, Edscorp Bidg., Address
I Barrington, New Jersey 08007 City
State Zin

T T T T T T P T T I T P FE T T o
204 POPULAR MECHANICS

OLIJEMGHILE DIESEL

no mechanical problems at all with
their cars (53.9 percent). Among
those wheo did, though, 32.2 percent
cited oil leaks. Many were the nor-
mal sorts of leaks not specific to
diesel engines—at the rocker cov-
ers, for example. But others were
traced to the oil cooler—a diesel
add-on—and to an early type of oil-
{ill cap. At sustained high speeds,
crankcase pressure would force oil
up the oll-fill tube and past the cap.
Both problems have been corrected
in later modeils.

There was also a defect in early
fuel injectors that allowed leakage
and inaccurate metering. We heard a
few complaints about that, too, but
again we're assured the problem
was one of those early bugs that
soon got worked out by the Olds
factory.

On the topic of diesel-fuel avail-
ability, we received mixed opinions.
An lllinois farmer said, for example,
“Not too many stations yet offer
diesel fuel. I'm forced to travel to
truck stops, where | receive a poor
second at the pumps. After all, I'm
only buying a maximum of 27.5
gallons while the trucks are tanking
up with hundreds of gallons."

However, a California apartment
house owner counters, “The car
comes with a US. guide to diesel
stations, and it lists one here in my
town. A search of the city turned up
four more that weren't listed. If the
same holds true for other towns and
cities, | don't believe anyone has to
worry about finding diesel fuel. | was
a bit apprehensive when we bought
the car, and it would be to ev-
eryone's advantage if GM could list
all diesel stations.”

Comfort received a good round of
applause, with owners commenting
favorably on spaciousness, seating
front and rear, and riding qualities.
Tall drivers praised front-seat leg-
rcom, and families told us there was
ample space for six.

A few owners voiced concemn
about having to eventually jump-
start their cars. The diesel uses two
12-volt batteries, so some owners
assume it has a 24-volt starter. Not
s0; it's just an H-D 12-volt.

Too, we noted a few comments on
the Olds diesel’'s 3000-mile oil-
change recommendation. Lots of
drivers have gotten used to longer
intervals, and considering that many
diesel owners rack up lots of miles
per month (e.g. traveling salesmen),
3000 miles sometimes roll around in
a big hurry.

We asked owners to make sugges-

{Please turn to page 206)




Turn Extra Time Into  Eqpp $5 TD$8 an Hour

Extra Income!

- N )]

Belyouriown e
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oharp-All

lets you

Sharpen Saws

garden and shop tools _ &>y
for home and industry

Start Earning FAST—No Experience Necessary.

With Suamrp-ALL it's easy to start your own
business. No selling is involved, no inventory.
People bring in their work...you take in year
round CASH Profits and keep 90¢ out of every
dollar you earn. Work sparetime or fulltime
right at home in your garage, basement or tool
shed. Work the hours you want—FREE Book
tells how to start your own business even while
working at your regular job.

It's EASY To Get Started —No Franchise Fees!

in
You don't have to invest thousands of doilars to get started |

i
i SHARP-ALL and our 45 years 0
gl i 'Lﬂw E;?n parn extra income, plus the desire

D CNRTEE IR Sy E”parim}?:a:i“ize;ﬁt:gum:::? Fully ilustrated Operators ﬁanufnﬂ;:ﬁl
Every home and business has saws and tools that need r;ai? ztgp_w.mp instructions, shows “'“ﬁﬂi ?Sgé?rzeg_?ﬂmgmg
periodic sharpening. There's plenty of business waiting tool, where o get business, ""m.m:h: rg;ﬁARP-M!_ dogs the kind of
for the man who can sharpen saws, planer knives, jointer . al the “tricks of the trade”. “ha'ck time after time.
blades, wood chisels, scissors, pinking shears, snips, lawn- precision job that brings ._-,usmn':elrs : ity Do It Today!
mowers, axes and other garden, shop and home tools. gend for FREE Book “Lifetime Secunty.
SHarP-ALL does ALL these jobs and more. .. quickly, and
at a big profit. You will be sharpening headquarters for AGT NOWI

o rs, builders, lumberyards, factories, h rork- i
chope and hobbyists.. hundreds of jobs right in sour INENE IS NO OBLIGATION and S~

own neighbarhood. Nﬂ SHI.ESMAN Wi" call' Full Details!

SE"D FOH FREE FACTS TODAYI No nhligaﬁﬂﬂ ...No Salesman = '

% n Yeur seare Hane i, Bie GAGH Brofs win Jour s | o - BELSAW SHARP-ALL CO. f"‘
:::lrﬂnrlt:t:?:;ﬂ:::h:u.l:! ?I:::iris ::n:u:i:g?:si:; i \] ! : /BELSAW; 7196 Fied Bidg. [
30-Day FREE Trial Offer! \\WWEWY | ] < Kanses City, MO séms -
Lo t‘ﬂ““ 1 Please send my FREE copy of your book -
FREE Booklet gives full details— | § yourows | g £ o 3 "Lifetime Security” and full details on b
E:u'; ﬁ;‘“:“in:kpé“flil: Send for NN TLILLLL P your 30-Day Free Trial Offer! i
able, lifetime home [l ’:: ¥ 1 @?&ﬁ o TSy Y 1
sharpening business, [JRUCEL F—‘ i =& Fame 1
:nw we _rl-.la:fr you grow, EeUlENTLE > 1 ;:,.a-dﬂ . _ '
ow we'll finance you. | o d :

BELSAW SHARP-ALL Co., 71985 Field Bidg., K.C., MO &4111 | Spp—_— -C:T- L T R R R B Ear-' - - -;i R— |
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24 inch Band SAW CUTS TO CENTER OF 48 inches

34 4inch

s b L L L T Y R T L]

: Belt Sander, . A FULL LINE OF RUGGED
EEEEEE . II.II..--.--.--j.l..l..‘..-'-..i hLL STEEL mnls:

. DU-ER TOOLS — RUGGED ALL STEEL — * 24 Inch Band Saw ...... 199.95 !
. BALL BEARING — EXTRA VERSATILITY . 12 inch Band Saw ...... 14995}
tDu-er's 24 inch Band Saw gives the handyman the » 10 x 36" Rugged Lathe .
* versalility of an industrial tool at a price he can allord, the = Ball Bearing veren. BOB5 2
= quality that is demanded by industry. Tha Band Saw, oneol 3 inch Belt Sander .
:lhe bast cutting principals for wood, metal or plastic, has « BallBearing .......... 2495
« bean limited in use because of the depth of throal. The  * 4 inch Belt Sander :
= B-24's Big throat and new drive feature gives longer blade  »  Ball Bearing .......... 39.95 &
* life, cuts metal, wood or plastic. * 8 inch Tilting Arbor H
s Du-er tools are fabricated of Heavy Gauge Steel, 30years =+ Saw ................. 99.95]
¥ experience developed new engineerng features with « 10 inch Disc Sander -
* accuracy, and ball bearings for added quality. Extra features : Table Model . ......... 69.95 !
 created by manufacturing know how makes Du-er to0ls T 1 jnch Strip Sander .. .... £9.95 »
. a\rail_lhhn at exceptionally low prices. yet no quality i5  * Dajuxe Stand for all -
s sacrificed. S TOON ..cirrrrrreess SG8S
+ You can order direct from Factory whera thera is no Dealer 2 WnilityStand ............ 24.95 »

'l -

I L L T R L L L L T T T T T T Ty papepepepapppepepappy snsnand

DU-ER TOOLS, 5448 Edina Industrial Bivd., is, Minn. 55435. =
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| love tobacco.
Idon’t smoke.

foothall and rodeo star.

You don't have to smoke to en-
joy tobacco. All you need is a
pinch of “smokeless” tobacco be-
tween vour cheek and gum. You'll
get full, rich tobacco pleasure.

Look for it in three great
brands. Skoal. Copenhagen. And
Happy Days. Each is dated for
freshness. "\,

Smokeless tobacco.
A pinch is all t fakes. *

g b

penhage’

k.ili

For a free booklet that explains how to get the full cjurﬁvnl of “smokeless tobacco”
ourself—write to “Smokeless
098, Greenwich, Conn. 06830,

—as well as a few free pinches that you can try for
Tobacco,” United States Tobacco Company, Dept. P

206 POPULAR MECHANICS

Station wagon owners enjoy handy bins,
cargo area worthy of full-size cars.

OLDSMOBILE DIESEL

{Continued lrom page 204)

tions that might improve Qlds die-
sels in the future. Fully 25.4 percent
recommended no changes at all—
that the car be left as is. Here,
though, are some of the suggested
improvements offered by the rest:

“Possibly turbocharge the diesel,”
recommends a Wisconsin farm man-
ager. "Make a full set of gauges
available,” suggests a Michigan
manufacturer's rep. ‘“Re-engineer
fuel tank so it doesn't slosh over at
every refill.l"—Texas maintenance
mechanic. “Smooth out the shifts in
the automatic transmission."—Illi-
nois CPA.

In summing up, a Nebraska farm-
er's view of his car is typical of a
great number of other owners. "Il
believe this is the greatest car lo
come out of Detroit in a long time,”
he writes, “and | think it will be the
forerunner of a whole new genera-
tion of American luxury cars. The
perfomance of the Olds diesel, the
style and comfort are all first-rate.
Here's a car designed and built in
the good-old U.S5.A., and it goes to
prove we can still come up with
some good ideas in this country."

Finally, a Minnesota accountant
signs off with these words: “In my
estimation, this is the finest auto 've
ever owned., The diesel is the only
way to go. Last week | was coming
home from an out-of-state business
engagement. Driving freeways on
cruise control, my average fuel mile-
age for 1600 miles was 29.9 mpag.
This is in a car loaded with every
possible |uxury and convenience.
The week before, | had driven from
Chicago to Duluth—520 miles—on
16.5 gallons (31.5 mpg). A little
engine growl at idle can’t negate the
good feeling | get from this car's
economy. And the responsiveness is
as unbelievable as the fuel mileage. |
am quite confident that this car will
hold its resale value extremely well.
Next year | will buy an additional
diesel without hesitation.” ™




HIVE “on-the-spot” S/

VINYL HEP@; __

“un-the-spnt

Professional Vinyl Repair . . .

in 1 hour on first job!

With just a small dewn payment,

you get the complete VIP going-

into-business kit . . . all equipmeant,

materials, complete step-by-step in-

structions, business-building helps
. everything you need!

You can be in business IN A FEW DAYS!

Sensational! That's the MONEYMAKING POWER of VIP
the business of your own
that can be part or full time for QUICK AND GROWING
PROFITS! You need no study — no training — just a few
hours' practice and you're ready to do repairs for pay,
— BIG PAY! You can be in business practically overnight.

Start for less than you make

9 HOLIDAY INNS FOR

HERE'S THEVIP [

“Wherever | HUSBAND/WIFE TEAM
'IH'lfhlll - "“These Inns have pul us on
tando Ay [l ¢ oo sieimert v s
ary dey. Won
business” <l = A h“rnl‘l- own h-u:l.4 We we
“.| ulling on ona rep ma

SEE ln";",:“": fruch o Randls busingss other than
Heliday Inns. With our selup,

C. Hercera, Jr., Arlz. we have weekly checks coming

from just the Inns.'’
Mr. & Mrs, Bechtel, Ohio

L‘\: L

$440 IN
9 HOURS!

“*f repalred 55
chairs at tha NCD
Club =t $8 sach—
$440 for 9 hours’
work, Materials and

STEADY WORK FOR
20 CAR DEALERS

"0 car dealers give me
all their repair wark, |
call on two ar three every
day, take cave of what's
nl-ldlh‘ Na mattar what

r?lf il. |'t 5§ sasy lo

R. Lanning. Ky.

o

1 = started by
'é?“ﬁ mailing a

| coupon like
A this. YOU
CAN TOO!

2021 Montrose, Chicago, 11,

4

-

1

UNLIMITED CUSTOMERS
FOR YOUR SERVICE

Auto dealers, car shops, restaurants, motels,
bars, clubs, hospitals, bus companies . . .
these are just a few of the places that need
vinyl repairs, repeatedly. The business is there,
walting for you. And a repair job that takes
14 an hour to an hour can mean a quick $15
to $30 for you . . . most of it PURE PROFITI

MEN, WOMEN, HUSBAND/WIFE
TEAMS FIND VIP QUICK,
CLEAN, EASY, PROFITABLE!

Both women and men eénjoy this easy, profit-
able way to make good money fast and steady,
The VIP exclusive process is so easy, the direc-
tione so simple, that anyone who can read
plain English can do it. And what a money-
maker! A sure way to have an independent in-
come, or build to a business as big as you
want to make it. There's no end to the demand!

GET ALL INFORMATION FREE BY
MAIL. NO SALESMAN WILL EVER CALL.

Just mail the coupon. We'll rush all facts to
you FREE BY MAIL. Mo obligation. No sales-
man will call, It's hot! Do it now!

T NDUSTRI P RODUCTS
h‘é“ﬁl 2021 ‘Mnntrn:# Ave., Dept. 183

1 Ty Chicago, Il E{lﬁl!
a0 DB BRBEEY
Vinyl Industrial Products, Dept. 183

60618 o

PLEASE RUSH BY MAIL FREE FACTS about @
VIP Vinyl Repalr and how | can start making ol

' maoney within a few days! No salesman is @

to call. | am wnder no obligation

Print
Nams -

Print
Address - =

Frint
City/State Tip
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ATLAS

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

Now available for immediate delivery

WAS $495 NOW ONLY $295 (plus $30 handling
and shipping)

THE ATLAS 6" LATHE does it all — Includes reversible power longitudinal
turning, boring, threading, milling with feed. Graduated compound rest. Tool post,
metal, wood and plastic. B spindle speeds, ring and rocker. Change gears. Threading
6" swing over bed, 6" swing over saddle  dial. V-balt. Motor pulleys, 34" bore. Two
wings. 194" between centers. Timken 60" lathe centers. Wide range of

tapered roller bearings. Lathe is 11" high, accessories available.
175" wide, 34" long. Mounting Prioes suject 1s change
dimensions 434 " wide, 27'%{;" long. withaut natice

1 Mail To: ATLAS PRESS COMPANY, DEPT.U Acct. # Exp. Date |
| 2019 N. Pitcher, Kalamazoo, M1 49007 Name ]
| Please send me the Atlas (Model 10100) 6"  pggpees |
SmwwwtttlinI!Lﬂ;;ﬁEﬁdmag is I'II:J'I l:!!a:l. :'; City/State/Zlp [
maoney order for including shippin "
handling) or charge my order to; E :1::: T::‘:ﬂ':m :.::":.:"' Gacan |
[0 BankAmericard [ Master Charge  Available continental U.5.4. only. |
4

N SUTE-fage S |
! |

WIS ANT
SAfUENTI AL

PROTECTIVE COATIRG
HEAMSRESHST0Pg 0y

B T
" oty iy Prs =
STRUCTURAL

Finish off problem rust in one coat.

Derusto Minute Finish Spray stops Derusto Protective Coating is

and praevents rust with one quick- a heavy duty, semi-gloss rust
drying, high gloss coat. A special preventive finish. A built-in primer
rust-inhibitive primer is built into assures rust prevention with one
every color. Makes rusted lawn coat. Ideal for mowers, metal
furniture, bikes, wrought iron look  garden sheds and other metal,
like new. wood and masonry surfaces.
Derusta is a registered Dapend on paint-up products

trademark of DAP Inc
DAP Inc., General Offices
Dayton, Ohio 45401

Subsidiary of Plough, Inc
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THE HOME INFERNO

{Continued from page 99)

Resmatic controlled-descent harness
developed by Dr, J. Nigel Ellis of
Wilmington, Del.,, in which a wire
reel lowers you at a constant 8-ft.-
per-second maximum rate.

Smoke detectors vital

But your immediate objective, if
you don't yet have them, is one or
more smoke detectors. There are
two types—ionization and photoelee-
tric; some are wired into house eir-
cuits, others plug in or are powered
by batteries,

Plug-in or battery ESDs are
simple to hang from brackets near
ceilings. Experts generally prefer
permanent wiring connections, and
some communities now permit you
to make your own hookup if you
know how, “If you can convinee us,
we give you a permit, and after the
job's done we send an inspector to
see it," says Farmers Branch
Marshal Dyer,

What about heat detectors and
fire extinguishers?

Heat detectors (HDs) are consid-
ered wvery reliable, and automatie
heat-activated extinguishers over
your furnace, workbench and ecar,
experts say, provide great protection,

But HDs have not been designed
to give you a quick alarm if fire
breaks out somewhere else in the
house. Thus, ESDs are being built
into HD units; You get HD reliabil-
ity plus ESD ability to sense smoke
drifting in from other rooms.

Fire extinguishers are handy, and
can deal adequately with many
small daytime fires. “But if fire
ever wakes you up at night,” warns
one expert, “don’'t waste time with
an extinguisher. Get everybody out!"

If you are an apartment dweller,
“Pull the little red alarm box and
get the hell out,” =says another
expert, “Time spent with an
extinguisher is better spent waking
people up!"

Experts say some modern condo-
miniums and town houses are no
safer than most single-family homes.
In one town house fire recently, fire
atarted in the usual first-floor ga-
rage, There was only one escape
stairway for 100 units.

Luckily, it was a daytime fire and
all got out. But its management has
since ordered 40 “downspout type"”
escape ladders!

No matter what the initial cost,
precautionary devices that wind up
saving the lives you and vour family
in the event of the new-type home
inferno must be judged one of the
best investments wvou ecan ever
make. m
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The Commodore Quartz Alarm...
6-Digits, constantly on display, show Heur,
Minutes and Seconds. Touch button once to
read Month, Date, and Day of the Week. No
slimmer alarm watch available,
B:l:-nrli--.ﬂr Precislon

tt.lnru crystal of this unique watch is so
'nna at nccurmr is assured to within one
minute a year!
Personal Alarm
¥ou can set your Quartz Alarm o the exact
minute desired. A tiny dot located just above
the seconds indicates that the alarm is set.
Briel Reminder Snooze Alarm
At the precise minute you set the alarm, an
electronic BEEP sounds. A brie! pause
follows, allowing you to shut it off. If not §
deactivated, the alarm beeps for 15 seconds
and then autumnnullishuts oM. I pressed
once before the cycle has sounded, the
alarm automatically sounds again in 5
minutes. It is a g:um alarm that gives you
5 axtra minutes before signaling again. This

delay pericd can be repeated over and over.
There is a backlight for evening wear.
Here's How Easily The
Quartz Alarm Works

MODE KEY

BACKLIGHT Eli” 'U 3

CONSTANTLY READ: HOUR  MINUTE  SECOND

PRESS WODE KEY ” E TU | |

TO READ
MONTH-DATE-DAY: MONTH  DATE DAY

U

U

PRESS MODE KEY -!- :5 AM

TO READ
PRESET ALARM TIME: HOUR  MINUTE  AMor PM
Thi squace dot abowe AM or PW tells you the alarm 4 el

It is a snap to operate. Numerals are so [
large and setting time is so easy that we |
want ﬁlu to TRY IT FOR 10 DAYS..AT OUR

EXPENSE! If you are not satisfied, return it
for a prompt refund. The watch is backed by

a6 mmh factory guarantee. |
I

Pla e Alarm Watchies) st 34488
aach Check oot Prelarance:

| vt i e . |

| feiier e o mindy) |
H oF M., 3

I Pieass Charge My Credn Cara: i

| D e

= m&.’&m Exp. Date __ I
Mames

j L i
Cily

| s e -1

l lﬂl@; o vlTlm: I

| poncwomes 300.393.2272 siinie |

k 790 Maple Lane Bensenville, II. 60106 i

NOW! Your home workshop

saws, planes
& molds in one
fastoperation_ Only complete workshop

tool of its kind in the world
ONLY THE Belsaw

Power-feed

WILL T n' Rip Saw

turns rough lumber into
finished stock.

The BELSAW Planer/Molder/Saw is
a versatile piece of machinery. It
: turns out profitable precision molding,
e ] trim, flooring, furniture...in all
PLANE TV =i popular rutterna Rips, planes, molds
- ndt B separately...or all at once. Used by

P Jeed i

pi'.'.'..'.’. " individual home eraftsman, cabinet
and picture framing shops, lumber
yards, contractors and carpenters,

separately... Mo previous experience necessary

Never before has there been a
or All in One Operation ... three-way, heavy-duty woodworker

- a real money-maker for you! that does so many jobs for so little

cost. Saws to width, planes to desired
YOUP OWN part tme

thickness, and molds to any choice of
or full time -

patterns, Cuts any molding pattern
BUSINESS risht at home

you desire. Provides trouble-free
performance. And is so simple to
operate even beginners can use it!

Men and women everywhere are using this
low-cost powerfeed machine to start and
build their own new businesses.. and

Let Belsaw prove
YOU can do the same. Supply lumbar YOU can do it, too!
yards, contractors and carpenters in

your area with door and window trim &é’(} T“’ “- l“ YI]UH Shﬂlllll’l llllr
..base shoe.. bed mold...cove and 3_0_0—_&! FREE TRIAL

ﬁuartﬂf"rnuntd. tﬁu. of their trim. You
can sell picture frame to lumber yards, paint PP -
stores, department stores ... and directtousers. | Y0 Obligation and No Salesman Will Call.

Read what these Belsaw owners say! RUSH COUPON ““"':;”;‘I:.'lr" ee.
Bela R arned 360000 s i yars wi i ol TODAY! Kansas City, Mo. 64111

S TuR S Wh W S A et [P T

Ruober Sweyer — Roseburg, Dvegon

couldn’l get along withoul it

ba;T;"! macheng pays rarlits.elf mhmgﬁun:{ out tul SETAP BELSAW POWER TOOLS E
rds, 11 15 & very well buill machise and 1 confess it ks more
than | reslly eected for the price. it does everything you 0095 Field Bldg. Mansas City, Mo. 64111 =
a@y it will,”
Stephen Schults — Qrangeville, Penna. ;E;'ﬁgnﬁh_'dﬁcag 'f_‘g;ﬁ‘::dmul
) buughall:: bllrihral walmat in the rough, and alter planing h details about 30-day trial offer. 'i
it on the Belsaw | figured | saved enough money bo pay for | wnderstand there is no obligation and that "
two-thirds the cost of the Planar, It really dods & good job” i
R 5 Clark — Springfield. Okin nio salesman will cal, .\'H
“1 make furndture, grandiather clocks and mary oihé —
things, My Belsaw does nice work and | couldn't do my job Nome__ 1"r
withoul it | redlly like it.” g
W, W, Rebiiasan — Flat Rock, linals j Address - —_ — i/
.. and Irom this well known atharity City ———— i i 5
BREE) . -/ i i

“| recommend the Belsaw & the most useful shop Eoal any
craftsman could own. We USE one every du:.l in the Warkbench
moded shop ., State

lay Hedden, Editer

Warkmench Magazine ] B ) ) ) @
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SLIPJOINT PLIERS

WORKSHOP MINICOURSE

hough there are probably spe-

cial-purpose pliers for almost
any gripping task, the old reliable
slip-joint pliers is undoubtedly the
most familiar-looking and wversa-
tile gripping tool you can own.

The term “slip-joint” means the
jaw pivot can be adjusted to two
{or more) positions—to suit dif-
ferent-size pieces of work—by
gimply sliding the jaws apart or

INSULATED
HANDLES

TEETH FOR
NOMN-SLIP GRIP

\

rd

WIRE CUTTING
EHEAR
J AW

Slip-joint pliers have iwo-position pivel
for normal and wide jaw openings.

Here, the pliers hold a nut while
screwdriver Is used to turn the bolt

You can use tool's erimping jaw to bend
or cul a wire, or to straighten a nail.

together, The pliers’ jaw consists
of three different usable surfaces:
1. The straight jaw—usually with
fine serrations, but which can also be
smooth. These are used when a
pinching action is needed on small
objects such as holding a small
brad while you start driving it
with a hammer. 2. The curved jaw
which has rugged looking teeth
that will provide a sure grip on

To remove small nail, pull at same angle
it was driven, use block for leverage.

In some cases, pliers can be used to
tighten a nut—but do this with caution.

Pliers can be used o compress small
spring clamp for hose installation.

irregular pieces, and for extra
power when you have to securely
grasp and shift a stubborn object.
3. The crimper—that portion of
the jaw nearest the pivot point. As
the name suggests, this is used for
any crimping chore such as for
cloging an electric terminal con-
nection. The crimper can also be
used to straighten out kinked wire
and bent nails and for cutting
light-gauge wire such as alumi-
num and soft copper,

Though pliers can hold a nut
while you turn a screw or bolt with
serewdriver, don't mistake the
pliers for a wrench. For safety
reasons, the latter sghould be
used—instead of pliers—when
tightening or loosening a stubborn
nut, Under extreme pressure pliers
can slip off the nut—easier than
you might suspect—with resultant
severe damage to knuckles and or
fingers, When using a pair of
pliers to hold a nut that might
geratch or burr, it is a good idea to
wrap electrician’'s or friction tape
around the nut for the pliers’ jaws
to grip. The tape will prevent
unwanted scratches,

When vou want to hold a work-
piece with pliers, grip the object
with the teeth—az cloze to the
pivot point as possible—to get the
maximum handle squeeze,

Do make it your practice to use
vour pliers for its intended pur-
pose. Do not try to increase lever-
age by adding pipe “helpers,” or
the like, to extend handles. If your
pliera lack insulating sleeves, you
can create a cushioned handle by
slipping rubber tubing over the
handles.

If the teeth im your pliers
become worn or damaged vou can
restore them by filing with a

three-square file. Keep yvour pliers
clean. Every go often, wipe it with a
light coat of oil to prevent rust
and work in a drop or two of oil
around the pivot pin.

210
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Use your cuslnm plan or select one of ours.
Cedar or Pine Log homes, leisure homas,
and cabins from 33900. Plan book $3.50.
Dealership information pack $5.

Route 2-PMC 98 Plymouth, Wi 53070
Pleate seng L) Dealership information pack 5.
O Pian book $3.50,

Enclosed is §
Name
Sireet
Town
State

Zip

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, OHIO 43229

"MEW MAGNETIC
LOCK'

No key hole -
nesds no cnn'.rr'n'lmml
key . . . Astonishing new
kind of lock laughs at
crooks because no Key-
wise croock can pick it
10,000 different mag-
| netic “'key" combina-
tions make duplications
B impossible
"ORDER YOURS NOW"
Send cash or
money order
$7.95 each

J.J. IMPORTS
10 Old Road

' Fully guaranteed

Kings Park, N.Y. 11754

LﬂﬂFm BOXES Depl. B
412 Main Sireal  Avon, Hew Jarey 0TT17

: A h Fﬂr FIII'I l' Pm'h! Let Profession.
lnam sls show you the iredie secrets of cuslom por

trgit amd pictare framing, s & fescimating.

slishying Crafl — yel & Framars shills & won
38 b 10 an hour of mone! Stanl & clesn, quesl
Busingss you can easily manage from

home in part Bime — wi'll show you

how, help you every slep. Wrile dor

complale details — no obligation and

no salesman will calt
CREATIVE FRAMECRAFTERS, 412 8. Lyon St.,
Dept. VEF, Santa Ana, CA 82705

How to

get rich

START YOUR OWN BUSINESS
RIGHT FROM YOUR HOME—
AND MAKE A FORTUNE
IN MAIL ORDER!

Mail Order Begmnens
Get Cash by Mail

Have you ever thought of operating a litthe mail
order business of your own? Sbmething you could
start on a shoestring right from home in your spare
time. 10's a fabulous buginess!

Bob Carter of Mewark, N.J. ran his first small
miail order ad in House Beautiful magazine — offer-
ing an auto clothes rack, Business Week reported
that his ad brought in $5,000 in orders. By the end
of his first year in Mail Order, he had grossed over
$100,000!

Another beginner — a lawyer from the midwest,
sold a mail order item to Mlishermen. Specialty Sales-
man magazine reveals, “he made $70,000 the first
three months!™

There is no other business where you can make a
fortune so fast. Come up with a *hot" new ilem . . .
and WHAM!

It strikes like a bolt of lightning!

Millions of people read your ad and suddenly,
you are swamped with cash orders from all over the
country . . . MORE MONEY in 60 days than you
could earn in a lifetime!

Like the Vermont dealer who ran one ad in Sports
Alield magazine, His ad pulled 22,000 orders —
over A HALF MILLION DOLLARS IN CASH!

Yes, Mail Order i3 the fastest-growing, most prof-
itable business in Americal And now with the popu-
lation explosion . . . the huge teenage market , . .
and mare people moving to the suburbs — we are on
the verge of the BIGGEST BOOM in Mail Order

istory! Free

If vou are sincerely interested in starting a lucrative
business of your own ACT NOW! We can help you
get rich in Mail Order just as we've helped others.
Mail the coupon or send a posteard, We'll send you
a free book, catalog, ads and complete facts about
our offer. Mo salesman will call, No obligation. You
don't need previous experience but you must be
over 21. Write to:

Mall Order Associates, Inc,, Dept. 909
Montvals, New Jarsay 07645

Jl Order Associates, Inc., Dept. 909 |

r;ﬂl Order A:mintu Inc., Dept. 509
l 120 Chestnut Ridge Rd
Montvale, New Jersay 07645

Please rush full detalls Immadiataly,

I Hama
I Address
City

|
|
|
Stat I
I_'.'_____...___..J

—-—-__—_———-——_-—————-—_——ﬂ

Send $1.50 for our fully
illustrated Alert Cooling

System Manual that shows

you how to inspect and
replace worn belts and
hoses in your car. Well
include a list of stores

which carry Alert products.
Or you can send a label

from any Alert product
along with75¢ and we'll
rush your cooling system
manual
to you.

$75 and la-
bel from any
Alert product)
Please rush Alert
Cooling System Manual
tome

-

$1.50 (or

Name

Srreetor Box

City

Share Zip

Send check or money order to:
Alert Automotive
Produets, Inc,
Box 5887
Denver CO
80217

FM
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A remarkable breakthrough
creates an incredibly
unique and distinctive gift

TimeCapsule,

The first LCD ehronograph pan

The miracle ol ultra-miniaiure
slecironic technology is brought
o its lullest in the :i:lpi blulrm
baaulilully craited pen.

Within s slim SCulplured case i
&8 quartz crysial limepigce ol
exiraofrdinary capabesty that 8
accurate o within  laurfeen
seconds @ month, The brilhance
ol the liguid crystal, afpha
numens readoul has already set
new standasrds for excellence ol
clarity in the indusiry, From s
wide display. 6 exira large dﬂ-qs
continually show Hours,

utes, and Seconds. Al the taueh
ol a button, the Manth, Dale, and
Day of the Week appear.

Touch a butlon again. and 1he
glectronic  limapiece  instantly
becomes a Stopwalch able 1o
time an event fo wilthm a T00th of
a gecond. A Lap time leature lels
yOu Mmeasure an inlerim period
|h‘l‘n rptyrn to stopwaich tima

While the concept ol such a sub-
miniature walch module s mind
ln-qgll-nq. what s truly revolu
lianary. is its incredible perior
mancE renges. You can swilch
fram slandard tima to stopwalch
1o lap time withoul disturbing 1he
respective internal clocks. A
bachlight illuminales the walch
lor evening use.

On a lable, the pen's pockalclip
is dasigned to perfectiy position
he walch lor deskiop vig wing

Aa B gl of lar yoursell, the
TimaCapsule 18 whigque and im-
pressive. Il measwres live and
one gquarler inches, as do mosl
fing pockel pens. The waich
module operales on one long lile
silver owide batlery. Pen reflills
and balleries are availabla lrom
Conlemporary, and wherever
these supplies are sold.

Trylt for 10days - at our expense. $
You cannol believe Ihe guality m..m..'

and elegance of the TimeCap-

sule until you hawe appreciaied

s smoolh wnl:m?. comion,

experienced its performance, and enjoyed ihe
compliments il generates. We are 8o cerlan you
will ba salisfied thal. in addition 1o i1s 90 day paris
and labor warranty, we are olfering a 10-day.
manay back guaranies.

Aciual Size

To Order, Ploase send check or money order
plus $2.50 lor shipping and insurance.
lingds Rasidents add 5% sales tax.

Gleaming chrome (irem 0031 . . . 349.85
Gold 2-microns(item DOS2I, ... ... $55.00
CREDIT CARD ORDERS

CALLTOLL FREE

800-323-2272

E Winois Residents Call: (3131 595-04861

E Telex Orders: 25:5268

5 790 Maple Lane

) Bensenville, lllinois 60106

Dept. PM-9 ' arketing inc.g
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L- Buy Direct
=l COOR UFE"E and Save
's RADID COMTROLLED bram cor bramimitter ar wall
wwitech ® SAFETY night and day year ‘reund ® SE-
CURITY dsor locks bight when closed & CONVEMIEMCE
in ear eontral any wealher ® LIGHTING gasage lsghti
agtomotically ® YIRSATILE firn all lifting type wood,
metal or fibarglons doors sectiomol and T-pises ® EASY
HOME IMSTALLATION in just 2-3 howrs ® SAYE up to
50% direct factory purchase and PP gr UPS koma dalivery
® GUARAMTEED ewme year ® FREE brochure
HELPMATE Equipment Co., Box PMATE Ramda, Mi 49101

T ABLAZING SOLID STATE ELECTRICAL
AV TESTER FOR HOME. FARM. ALTD

BOAT. R V., INDUSTRIAL USE
® Sl Slmple to Lee!
ol herks 4 do &00 Vol ACIDH
*{hechs Comtinuiiy, Polarity

f‘-ﬂ FP7 . ond 50 a5 Cash i Chisck
L "nn‘ Freg E & P Enierprizes

% 1821 Woodhams. Porisgr.

Mirh, 4908 Slosey Rack Gaar

COMPLETE BOOK OF INSTRUCTIONS
Hew To Fit Keys, Changs Combins-
tions, Master Key Locks. Keys By
Number, Toals To Use, ste n-tlilld

“ llustrations. htﬂy
to follow, Get started!]

LEARN

MEAT CUTTING

Traln gulekly s § akard weski &l Taledno
tar & Beughi Tulure wiih secariiy os bhe vital
=ewl business Big pay. full-lime joba—
HAVE & F!OFlTA!LE MARKET OF YOUR
OWNY Tisse payment phan svedsbis. Di-
ploms given Job beip Thousands of sue
L L L] uskel. OUA 33k YEAR'
HOW for & Wy miw iibestrs
im--l HA

T, Deeplt

-1, 33 M. Superior. Teleds. Dhie &80

EARN ¢ 20 HR.!

Making Qurek

WORK FULL OR SPARE TIME
I Lettering artists in blg demand. No special talent
nesded. A small room makes ideal sign studio. Easy,
Hiustrated course and valuable "TRADE SECRETS"
axplain sverything: B0 alphabels, layouls, designs,

brushes, paint, prices, etc. Only $6.85 postpald.
Moneyback guarantee. Rush order lor FREE GIFT!

I COMNRAD'S SIGN SERVICE, Dept.208
1220 S. Glendals Ave., Glendale, cn1m

MY ENGINE RAN
WHENITWAS OFF

I'd switch the ignition off but the
engine wouldn't stop., Instead it
sputtered, rocked and eoughed.
Then I discovered WYNN'S®
SPIT-FIRE. Now my troubles are
over,” writes a happy user. Yes,
engine “after run" caused by heavy
carbon build-up can be not only ex-
asperating, but downright danger-
ous mechanically. So be kin

your car and yourself, Add a can of
WYNN'S®SPIT-FIRE to your
gas tank today. Available at lead-
ing drug, auto and discount stores,

TENNELEC

16-Channe!

Programmabil

Scanner

1965 Pioneer Road

@ Capability for Programming

Over 7,000 Frequencies
® L.E.D. Indicators
® Auto/Man Scan
® Manual Channel Select

Model M5- 2

F‘ﬂﬂ.
Paid

® |ndividual Channel Lock-outs

® Solid State

® WEM Reliability and Warranty

Pa. Res. Add 6% Sales Tax

I W&M ENTERPRISES, INC.

(213) 675-6300

| Huntingdon Valley, Pa. 19006

Name

Address

City

| vi5A or MASTERCHARGE Accepted

| cara »

State Zio

ralaleg comes with £5.00 merchandiss refsed &
fouphn. Rend 3506 of eredil card smmber to get 5
your entalog.

MokKilligan Supply, PMEITE, Johness City, N 'I' 170

Buper saaina Beam hasdlighes, 150,000 C.F,
2% timey s bright s viock kigh besrs. Ne
alvaratisn, futt plug tham in, TiE 8il can with
emiind bour bght aysberna. Also For Bosts snd
Fanading gl on pha red. THiGvw 8 AROTO W DR
eil of Bghi % mits sbasd. Esde 0o el Ba

e pEnebEtion, Cives ssies mergss o miey.

WISH BOOK CAN BE YOURS FREE

Three poand,
Sll:‘:rl nmhalur. p s
machines. for every Lrade or eraft, If
work with wosd, metni,
wlecironies,
dealng. aclence, dArafting serviee Lrades, -uln..
& haome repalr, oF sft ssd crafiy,
whanl of & cafnlog wikth over 64,
walunhip referense, mame lirnds, i

page eataleE, aa Lig

-~ B
bk devaded to loale, w

phmafica, +leciriciiy-

Ersphirs, revamics, |eather, Ear-
i 1hle
Fieams. A

wernl peier. 8

1 pr. B1A.95 = 2 pe_ 7795, ileod add 5% tas, lhl:l:m
Warren Emperpeites, Box S83-M_ Skewis, i, 6007

siyrens _cabinet,

Was
Edsn Prm_ WM

acriwa, washers, colisr ping
— il In ane heavy-duly poly-
Y reisil
prices! Sand $10.05 = $£1.00
shippeng & hangling to:
DAL induniriss, ing, E
1o Awe, S0,

NN rpsigenls pad 4% m:

B

Remd  B0d  for
g of kits, to

WHITTEMORE

kR .1,.-|-| '.l:[:_-,ljlll_l_
BIG STARTER KIT
Dnly $14.95 ppd.

STAINED
GLASS

fascinnting

BOX Z0G5EM, HANOVER, HAS’S. 023319

. Sdona




$25 AN HOUR PLUS WITH AAA’'S

“MONEY MACHINE”

| (Makes Money on Every Used Car Lot!)

CALL COLLECT
504-887-6650

QUICKLY REPAIRS DAMAGED WHITEWALLS
- MATCH MIS-MATCHED TIRES — WHITE-
WALL BLACK WALLS — CLEANS EXISTING
WHITEWALLS COLOR STRIPING AND
CUSTOMIZING!

Make $25 an hour plus, working 30 minutes
per car. Used car lots need this service. Best
of all, YOU TRAIN YOURSELF EASILY AT
HOME, using our complete traiming manual.
PRODUCTION SHOP UNITS ALSO AVAIL-
ABLE.

AAA TIRE FINISHING

716 Rye Si., Melairie, La, T0002
Send '"Money Machine’” Brochure.
coures,

Hamae
Address
City

Ho obllgation of

Elale Zip

Prices on:

]?Iﬁ;nmrhr_[“:” ,.,,.,'m,.m. I [ Standard and Elecironic Accordions i ng trowbde gatiing the orders—and will have al-

] Stamined or Elevtronie Iul . L] Heheer ‘button’ Accordions [] Cordovar Jj moat B Private “shoe siove” from which o sslect

g1 students, teachior, profes- Ll Tpe— = i . | vour FREE SMOES. You don't west 14, yet

—:- il|1l': :|i . ‘il;u. ;:‘mhlll m.u_:1 Ilddll I :‘nu can I:'arn up o $100 a week by showing

Sand fer FREL Cobar Pri 5 Lday. B teiy r| Hl'u = i ason s Tive guality alr cushion shoes, in sizes
Terms, Trode-ing welcome: Y s Cily. Stale o - 2 widths AA- 3 I

Cataloge wnd Prics List <050 pion assured, i e e e el 4% 1o 16, widths AA-EEEE, 10 your Friends and

- — -----------1

'53" e Accordion Corp. of America—Dept R
5515W._Belmont Ave,, Chicage. Il El:lﬂl i
IMPORTER-TO-YOU SAVINGS Elnd' FREE CATALOGS and Maney Saving ]

OES FOR YOURSELF!

If wou can whe just 5 Mason Shoe orders a
month, YOU NEED NEVER BUY ANOTHER
PAIR OF SHOES! Earn Shoes lor Yourself
pian makes [t EASY I With 380 tesu-selling styles
[dvess, wark, sport) to choose from, you H have

nasghbors. Rush postcard for FREE Star ting
Dwtfit, exciting Prize and Banuws Oifers TODAY!
MASON THOE MFE. €0. Dept. H-138 Chippewa Fails Wis. 54729

CUT FIREWOOD TO
DESIRED LENGTH
AT A GLANCE_

A GUIDE TO BETTER
PLASTIC MILITARY MODELING

tec : : in R
as compiled info one easy to & wmmﬁ‘iaﬁl owio
: rﬂd guide. One that will enable you to build your models to chion!
= Fill ynur fureplace or woodburning stove less add luin?n . m% rglism Jlu#:umh - o "I'?I.;I “:'.f,”‘m NOWI
dreamed possible, Capture axc now and be sure 10 recelve your copy
nmn-_- No —-— trimming oversize logs - Stacking ment and power of the battlefield action -.- i Jbefore the supply runs out.
wood is easier and neater * No more estimating or with models that Wiullhr come to life + Lo s o Order your onal
measuring lenght of cut = Indicates cut in either hﬂure o'i'!rl EE?% LL i copy today. #u*::gr
i et { ¥ exiras as
direction = Light weight - flexible » Ea_is?_ to install TD KNOW. .. Even t h VAR GO,
easily removed * Automatically indicales log War In Pieces' is d,' m““ aws and ,m""'."
length 24° or less # Fires burn more afficiently with primarily for the military - I's the one guide
proper log length = A model to 1it your saw modeler, the ¢ at every model
tech S can e builder
' ™" METER applied 10 ship and should have at
"2y FIREWDOD CUTTING BUIDE nwdllnﬁ 'h‘-'nr in his fingertips
FATENT FINSEG ch“r e
J & M PRODUCTS, INC. F.OL BO B2, Saratford, CT (6467 photos, shnwn you
Plaase rugh _____ Log Materis) @ mm.a:_lh p|al|" P & H par il how-1o" in complete, A
Sand check, M0 er Magier Charge. Na C.0OUD. % nneclicul residents
add T sales tax ‘I'E | want to learn to build bat- LITTLE PLASTIC PEOPLE LTD.
MCH Exg. Dabs | . ' ter mililmn.r modals. F;am 705 Abbey Lane, Valley Cottage, N.Y. 10989
rush me copyls) of War In Pieces
:::'m at $5.95 each.| Rush my order today. NAME —
. Check or Money Order Enclosed ADDRESS
IMPORTANT Chusin Saw M _ B Cﬂ?‘:fﬂﬂ My Master Charg-a or Visa .. STATE P ]
- =N Valid from to SIGNATURE 4
1 DEALER INGUIRIES v ITED MN.Y. State residents add sales tax.
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| Use Quick-Wedge to adjust
a float, fasten a garment
hook, install a light fixture
connect a T.V. antenna.

Cet 70 pages of speaker facts in th
fact-packed publcations pii
Speakeniab’s Soeaker Operating Manuail

Covers everything you meed to know to get tha
best performance out of any loudspeaker
inCluding placement, wire gauges and aicwabile
lengths, amp overlcads, room acousts, L-pad

o

Our Sdm colar catalog
H r cata COvErs

ENCIOSLINES, OEsigning your own speakers and
driver prncipies as weli @5 our ling of nine easy-
to-build speaker ks ranging from a miniatune
two-wilry system only berunchies high to a mastae
O S o U You St

ur - spends
hweha pages of text and dia redlly explaine
ing system Nookup. From where o place your
electroncs for maximum cooling to the intn-
cacies of installing a cartndge, from eliminating
hum to proper record care

Get all three for just a dollar from the

folks who take speakers and speaker informa-

y e

They do all that ordinary
screwdrivers do, PLUS they

NG hold and start the screw
e —
ISR ESSENESSESEESEREEREENEERAE
» Here's a buck! | can really use 70 pages of

speaker information from the world's Largest
marifact

urer of speaker kits. Dept. PM-G 17 si1zes

Screw-holding screwdrivers
Unconditionally guaranteed.
BUY A SET TODAY

See your dealer or write to:
Kedman Company, P.O. Box 25667,
Salt Lake City, Utah B4I25

-uln-ué---".
3

5

city state Zip

ITMAKES FIREWOOD
SO CHEAP, YOUR
NEICHBORS MAY WANT
TOHELPSPLIT

Why pay high prices for firewood
when you can split your own logs with a
Didier splitter? This low-cost hydraulic
log splitter handles even the toughest
logs so easily and safely, even teen-
agers can handle it. Prices start
as low as $499.

With the money you'll
save, you can buy one
yourself. Or get together :
with a couple of neigh- ¢ &
bors. And watch the . '
high cost of firewood "
go up in smoke.

Ask your local power ©
equipment dealer or writeto

Didier Maulacturing Company
P.O. Box 163, Department 1500
Franksville, Wisconsin 53126

didier

Makersof the werld's
largest selling log splitters.

NEXTMONTHINPM...

All about firewood—and

a log storage shed that

you can build.

The '79 cars: Rundown on
GM, Chrysler, AMC models.
Beating the high cost of
hi-fi: speakers that give

top sound for bottom dollar.
How our elite armed forces
stay primed and ready.

llllj?'l':ll"lﬂll SERVION:
wi
renewal subscript
order 80 a8 to provide
Aervies within six 1o
thin cannot be done
imsne dafe LThat will
uest for m{_!‘uﬂhh’ in
AR G,

echanies, .0

please write or call Joam
ment, Popalnr Mechanies, P.0. B
Tivws BOASD, Tel

4

Tapular Mechanics
recelpt from It reader of a complete
lon order, undertake fulAliment of That
Lhe frsl-copy deliverr Lo the Postal
twelve weeks, If for some reason
o you will be prompily motited of the
if your subscriplion, with & re-
rictiona you may have concernlng
Irane sddress all such orders to us Wi Popular
. Box 10084, Ten Moines, Iowa 30350,
Should you have any #m with your subscriptlon,
nrris, Customer Berviee I ts
o (Wi, Den Molpes,
bronie] BOD-B4T-34T0, Stals of [owa resl-
s eall ROO-5E2-1272. To pesare guickest secvice,

1 upHEn new or

please enclose your malling labs] when writing 1o us or

el

P

W FeREw nE rour suhacription.,
Henewal ra miust be received ot least elght weeks
lor to expirstion (o sssure continued servics.

Popular Mechanics

P.0. Box 10060, Des Mcines, lowa 50350

Please enter WVPM

' my subseription

® {o POPULAR MECHANICS for:
0 1 year $8.97
[0 2years $16.97
Payment of § is enclosed.
Bill Me

initial here

Name {please print}
Address
City State Iip

Your first will be its way to you
im :Ir:t to twuﬁﬁ weaeks. ':I':t:h 1nrrrtl o

Charge orders subject Lo publisher’s acceplance.

{Above prices apply in U.5. & Posessions enly. All
ather ﬂll:rllrlﬁ N‘E 56,00 per year),

CHANGING ADDRESS?

If you're planning to move, pleass let us
know at least eight weeks before changing
your address. Attach current address labal
and fill in your name and your new Id_dﬂl“n
This will serve to insure prompt service on
your subscription.

Send old labal with your nams
and new sddrens to!

POPULAR MECHANICS
P.0. Box 10064, Des Moines, lowa 50350
or call toll fres B00-247-5470
(State of fowa residents eall 500-532.1272)

(Plaase print)
MHEW ADDRESS
ciTY STATE IIF CODE
214 POPULAR MECHANICS



~ WELDERS
are among the

HIGHEST PAID
CRAFTSMEN IN

THE WORLD.

HUGE SALARIES ARE BEING PAID
RIGHT NOW here inthe U.S., in Alaska,
the Middle East and South America for
experienced pipe welders. Jobs are open
on construction projects, pipelines and
oil rigs. With a diploma from Tulsa Weld-
ing School, and a faw months axperience,
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 over the world.

Class periods are only six hours a day and
you can choose a morning, afternoon or
evening schedule

HOW MUCH DO OUR GRADUATES

EARNT Mail us the coupon and we will
send you a list of the exact salaries at
which our recent graduates have gone to
work. You will also get our high-quality
catalog showing the training you can re-
ceive and complete course information

BETTER YET, CALL US right now. We
will answer all your guestions and read
you our current list of available jobs.

Phone (918) 587-6789. Call collect.

TULSA WELDING SCHOOL

3038 Southwest Boulevard
Tuilsa, Oklahoma 74107

| Mail today for complete
I information. PMa78

Gantheman
I Rush me a complets nformation packet today!
I N e T O
I Addrass
| City

Age

Snabe

Phone | 1 -

Approved for training under GI bill and for B.LA. trainin

L—————_———_ﬂ
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7 | Relieves Tormenting Rectal Pain
And Itch, Helps Shrink Swelling
Of Hemorrhoidal Tissues

...Due to inflammation. Gives prompt, temporary relief
from such burning itch and pain in many cases.

The burning itch and pain caused by
inflammation in hemorrhoidal tissues
can cause much suffering, But there is
an exclusive formulation that in many
cases gives prompt relief for hours from
this itch and pain. It helps shrink swell-
ing of such tissues caused by inflam-

mation. Tests by doctors on hundreds of
patients reported similar successful re-
sults in many cases, This medication is
Preparation H®,

There's no other formula like Prepa.
ration H. Ointment and suppositories,
Use only as directed.

i

K*“

T. r ll! 5 I.:I'Il ll F ﬂ l 10380 VEB, Santa Ana, CA 'I!'I'H

TRAVEL OPPORTUNITY REPORT!

FERPERFERT RN RN R R FRRRRRRRREES
Braved agents, Poad Guides, Incentive Tiavel houses all ul.uﬂ,minﬂs:
is gread., getting better all 1he lime| Gel yoer share! BE PAID lﬂ-
TRAVEL! Trawel panbessionals arn iregeantly ofered mese Iree tigs o
and vacatieas thas Ihey can pasiibly uie. Whther you wasl fo
trawed for prali, fun, of Bath- starl by gettisg & FREE copy of
ﬂ.‘. ‘Wedld Trevel Dpporfunities. We'll mclude full infarmatian oa g -

;’ i E ! _ how you can leam 1o be a Traved Professonal-
e e al bama, In yaur spane bse “‘IIII.,

LEARN UPHOLSTERY AT HOME
...FOR FUN OR PROFIT!

Turh cast offs into chairs,
#0lad worth $100's. No ex-
perience needed, We show
¥iu P . . . even supply all
toals and practical formniture

NEW FURNITURE
&3 FRom oLD!
— Ty Aol Man & Wemen kil

L Ir' Agea? Waite Today
ﬁ:‘% BI)I;:": o for spare Time or full time
red o abligaten ¥
00K "5

Sabes man wall g DUBIELE
MODERAN LPFHOLESTERY INETITUTE,

412 §. Lyeaw 50, Depl, VIS, Santa Ana, CA 72701

kits to get you started! Fas
cinaling, creative . . . ideal

Whenever You've Gol To...
Tighten,
Hold,

Cul...Strip, W

Drive, \

Grip,

Pound

You Need Help...

. the dependable help of tools

CHANNELLOCHK. Pre

¥ tham. CHANMELL!
Craftsmanship

no premium cost)

JCHAN e, LOCK

CHANNELLOCK, INC..,

n every detal (a2

= Meadvlle, Pa, 16335%

MEET
THE REST
OF THE FAMILY
SEND FOR
ouR
FREE
CATALDG



LAUGH
0 COLD!

;

:
Wherever the winters are cold, with temperatures in the
“teens” and "wind-chill factors” even lower, people are talk-

—

ing about Damart Underwear.

And no wonder! Damart is the unique
underwear that keeps you amazingly
warm, dry and comfortable no matter
how cold it gets, no matter how hard
the wind blows. No matter how long
you stay out! You'll have to run your
fingers over Damart Thermolactyl
to discover how soft it is! You'll be
thrilled at Damart’s light weight
that lets you move so easily.

It's Damart’s modern miracle
fabric—Thermolactyl —that gets
you these marvelous results, It
not only retains and reflects your
natural body warmth, it's knitted
to let perspiration out! No other
underwear does this! Damart
Thermolactyl is so comfortable that
the Mount Everest climbing expedi-
tion wears it. So does the Mt. McKin-
ley Bicentennial Expedition and the
U.S. Bobsled Team. Damart is also
worn by the Chicago Bears Football
Club, New England Patriots and
Philadelphia Eagles.

Our free color catalog tells the full
Damart Thermolactyl story and displays
the whole Damart line for men and wom-
en. Send for your FREE copy now!

rd

TALL
SIIES
HOW
AVAILABLE

THE PROOF IS IN THE WEARING!

Jamart nmee. ne

WHEN IN THE BOSTON AREA, VISIT OUR
PORTSMOUTH, N.H. STORE. (603) 431-4700

THERE 1S NO WARMER UNDERWEAR MADE!
Fill cut and send to:

DAMART, INC. Dept. 11828

1811 Woodbury Ave.

Portsmouth, N.H. 03805

YES! Rush me your FREE DAMART Catalog . . . | want to enjoy the fantastic
warmth of Thermolactyl Underwear, a DAMART® exclusive. (| understand
there is no obligation.)

FRINT NAME
ADDRESS
ciY

STATE ZIPF & 1978, Damart, Inc,
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Super Gua§uver!

» UP TO & MILES MORE PER GAL — INSTANTLY)

» UP TO 20 MORE HORSEPOWER FITS CARS, TRUCKS
= CUICKER STARTS — FASTER PICK-UM

& SAVES 3125 1w 175 YR [OR MORE!)

Maotorists rove obout this mera- [ guey |
cle new invention (U_5 Patent,
F118435) Mot just o grmmick s] 2.95
but o reol super gos saver. |, | Pus 75 cets
Autematscally corrects ower- e
rich muxture. 2. Makes engine L
burn 15 gols. air for every gol t“l'r !%':5’
gos. Gas prices going up — Postaid
order now. @ Hallowell 1978 ————
HOLLOWELL'S e s
. 5Pl Bex 503, oy Milenge
Po. 10988 Booklet

J0-DAY MOMEY-BACK GUARAMNTEE

/ﬁ'—'__'-‘

® BEAW
CHIMNEY SWEEP!

Chimney sweeps are cleaning up in all sections of
the country, You can earmn as much as $1000 per
wenk, and we can prove it _ |

.a.lgu st West |

Laarn why the super
growth In woodbuming
can pul you in business

Send bor free booklet
August Wil Satem., Ine
Bea B85
Wenipost, CT OGS0

# 4 ONE
e
U MAN
y VY WEAT lnjplavian aw il IPRN v beryard Prices! t
by -, o newd Lo slep yeur imporiond projecis.
", T thin portabin al nght 10 the trees = lem ot oo,
¥ a0 Wariber pupry e . 0 arpeneni feeded Saw p
o g0 o hemibet fod oifeny ' Mk saoelesi ipan
1 9 nome-ng o nesdedl Une B9y (bl = cind
- S TR y FI0. ganel, mieciric,  Time paymein may be mmanged
. - Gpmd Fot FREL ekt -mul cowpet fwiew or ponicard TODAYI
Ty No Dbigation and Na Salviman Wl Caff,

?lﬂmm—mn.am Forld Bhig. Wamise City, Mo @111

1]
[ PR —— | Sy 7. |

I
} Bicenan -~ — i
¥

¥
bmmmem

m WIRELESS MICROPHONE
Amating new modsl Peslues ullra-
oot i, Picks . § traarmis sourd wins .

ol wines up fo 300 1t through ary FM radic. Uss [ )
LI emdE ik, intarcom, baby sitier, slerialarm

Il Paries. FOC appd. Baitery inchuded.

[ Ui Oriy $10.05 + $1.50 post-halg. Mass. res.
w0 tan. Ovdid Bodday. Oty dise. awasl

* MLl INDUSTRIES, Dapl, PMT

50 Hynt 5L, Waberiown, Mass. 021732

Hand Crafted Jeweler's Plier Set

Only
AYA $12.95
; MY Residenti sad Sale Tan

BONUS TWEEIERS

mininied cddris Oriental Corp,

L_m Fifth Avemse  (Subie 1115} Mew York, N.Y. 10017




When you build the rugged Popular Mechanics air
compressor, you'll get one of the most versatile shop tools
around. It's a tough workhorse that can tackle jobs you never
dreamed of doing before — riveting, sandblasting, spray
painting, inflating and countless other projects. And, unlike
ordinary compressors, the PM air compressor can evacuate
your car’s air conditioning system. But best of all, it's
affordable. With plans from the Popular Mechanics Plans
Library, you can build the PM air compressor yourself and
save up to $200.

Send today for your Popular Mechanics Air Compressor
plans, and add a new dimension to your workshop. Only
$5.95 (add 75¢ for first-class mailing).

Send check or money order to: 878

Air Compressor, Popular Mechanics
Plans Library, Box 1014, Radio City
Station, New York, NY 10019,
{Make checks payable to Popular
Mechanics.)

Please send me sets of
Popular Mechanics air compressor plans
at $5.95 each (add 75¢ each for first-class
mailing). | enclose my check or money
order for

Name —

Address

City State Zip

Please allow four to six weeks for delivery.




Send for FREE brochure

and comparisons

Build this UPHOLSTERY &

1-hp versatile || BTN
air compressor || A==

you

more in

afew

hours

than

many

make in . A %

. a week!! T e Tis

an e compresso. You canspray pin | | 2 8 gove e 1, | e e s i
e pete e v ot et cloa [ | ety oo s oy || &b o ke
as a vacuum pump. What's more you And, as new furniture prices continue to skyrocket, more “:'t"-"-ti’;'::uﬁ::tﬂ.'af.hﬁrz:;:-};'md:t?gﬁ#::

and more people will seek you out and pay you well 1o make otaries. C ts CDs to breakerless, too |
can assemble this versatile 1-hp air their old furmilure “like ne'iﬂ" :ﬁ“;:'u:hh.u:n;:; of we-:r'. :::d::ﬂ:;ht'ﬂ:m ail

compressor from easyto-round-up parts moisture, of kemperature extremet. Ohptically-controlled by
for under $200. For complete plans and infrared light beam. MNo sdjustment problems.

Lifetime warraniy. No tme limit, 30 Doy Money-
instructions send $5.95 to Air Compres- Back guaraatee. Liade be U5 A. S
sor, Popular Mechanics Plans Service,
Box 1014, MNew York, N.Y. 10018,

v {14
R LI
(e fn iy |

HERE'S HOW IT WORKS!

With fully accredited
Belsaw Training, you can
N | twrn cast-off ilems worth only a few dollars into

P

C l Dllve t beautitul furniture like this 8-Toot safa . . . net profit
m Se c 01'. for just a few hours work , . . over $400.00!

With Vinyl Repair as part of

:uur Upholstery skills, you'll

ave one of the most powerful Meguipark cutperforms all others. Muintenance-fres and
mjil‘pﬂn.ldr. Lifetime Warranty —free repair or reploce-

JHE
I
T

i

Enjoy a new sense ol direction and geal
iost lass often with an
Airguide auto com-
pass. Model 1601

maoney-making combinations

el o R ar | | e s s T
N a remely Important a rofit- i 2
has adjusiabie able I:n of uphoiste In fact Extremely accurate timing & consistent trig-
compensators it “: easil dm?‘ our |'II-' gering at any RPM. Rugged & reliable—no
and adhesive e as a fralned olst y I Mo ' moving parts to wear oul. Extended dwell
mosutgtra':‘t{s:a[g :;Imltﬂ'l training n_"“n‘p.“ h:';rl'ﬂl'l “m.m “F; increases coil uh;rléilun for longer-duration,
- Wil int . Eliminat infire; ke
for catalog A. experience with professional tools and I'I'Il‘llfr:lll :ﬁ: LT.'.E:'?:EMHZ"';.JEL‘;J:'.'J:M iv-:lr:;
- I ««« it's @ Belsaw exclusive! drop of fuel. Fires at 4 E&It; "o cqliw-llhtr
sarting is ne problem. Durlington Amplifier
\-— 2212 Wabansia © Chicago 60647 j A NO EXPERIENCE NEEDED. for eoal ﬂ‘p-ernli.vn & extra-fust rise lime. =
f rm can mu" 1““ p'n“t- Mrgm.bml- B _ﬁur Jfa:.rf ﬂ-t.lh_‘k’;. Mo other svitem
NEW Would you Invest $12.55 bo save \ able craft right at home in debiven such incressed spark duration and cvlinder-to-
$100.00 per year? This shower \ . your spare time. Easy-to- eybinder timing accaracy. Spark i 10 1o 20 Gmes longer
head Illl Lices waber !:lﬂl Elﬂ'& \. "*.% understand lessons are fI.IH[ than the Emcla} Megaspark works or vour money back!
Snowers. ot Valvs ruERs . lllustrated—so clear you e e st b
tha water fiow even more while = tan't go wrong. You receive b S - o gl
ﬁmﬂ Soaging 4. Sl teses chrume : all the special locls and iman ol 408~ "
Saves on Heating hot waler pliss sewage & water bills, equipment Mlahﬂﬂ_'“" to keep! We guide you i~ Ao
§12.95 Post Paid. {Ga. Residents aid Ga, Sales Tax ) every step of the way with tested and proven in- MODEL 300  Tiigger Unit modsrizes
P SAY-MOR ENERGY CO. formation on how lo get Hﬂ:ﬂm. what lo mﬂm!i praviously instalied CO's,
.0, Bex 6426 * Columbus, Ga. 31907 how fo get free advertising, where to Ph“ Free brachure ! Chuts taed £
wholesale suppies . al te “wicks o the | [N TN
€' ... all the inside tacl Qi e
FROG TOOL CO. LTD. ot 30 e laside Loste you maed o gosu 800-618-5311 P
1979 Woodworkers Catalog S
= Linusual Tools :EI"SD FOR FRAEE FACTS. Ko I;II“IHI}I.
Bl H
75¢ + HowTo Books Betsaw Insiite. 3095 Fiakd Bidyg .

Kansas City, Misssurl, 6411,

Dept P = Finishing Supplies
CLIP DUT AND MAIL TODAY

541 N. Franklin St., Chicago, IL 60810

Satistaction Guaranteed. RUSH

L L L L LI LI T .
BELSAW INSTITUTE i
WHAT'S HE DOING! § 9 i g : et -l
B Kansas City, ﬂ;!lnssnun 64111 1 —_— Charyemy -
MASTER CHARGE
Making a Conciete 1 i ——— O BANKAMERICARD
Fi Pot! d i (] YES, send me the tree book with i
ower Fol: ...an tull details on Profils in Uphoistery & Vinyl Riepair. | Givecardmfo e xpie due. |}
50 CAN YOU! | understand there is no obligation and no salesman 3 L0 MPORTANT Coec
Maks wad Gl e o g Wil eall. i g IMPORTANT  Give |
Ornamental Concrete items. I Name 1 o CAR__ L, l
Ruth $5.00 for Beok 0, § |
sbout Aluminum Melds j | I
with prices and production trade secrets I City i
direct from world's largest mald manufacturer. |
Over 350 designs to select from. i State _ S | : l

Send $5.00
Today To 3

TE MACHINERY COMPANY

P. 0. BOX A99 - HICKORY, N, C. 28601 218 POPULAR MECHANICS




Enjoy a roaring fire . . .
the easy way, with PM's Log Splitter!

NOW! LIFT /4
A TON WITH |
ONEHAND /4

What could be more pleasant on a il
cold, cold day than the warmth of a
roaring fire. And, you can have all
the firewood you need and save time
and money by splitting that firewood
yourself, POPULAR MECHANICS LOG
SPLITTER exerts some 10,000 Ibs. of

BRITISH SPORTS CAR PARTS

Steel/fiberglass body panels, up-
holstery, carpets, lops, wire wheels,
grilles, bumpers, wiring harnasses,
headers & exhaust systems, mech,
parts, rubber trimmings. Catalog $2.

1 ll"""”il- AUSTIN-HEALEY

Picture your car stuck in &
ditch. You pull out thia little
brute, attach to the neares

: : : I b iree, pull i
pressure and will easily split 2 ft. |] ||l| U MG one n&ﬂ:'::u" .'fn"ﬁ%'-f ;:.'."
lengths of maple and ash logs 12 ||I,|.--|IHI.| TRIUMPH o e T Wl

This powerifyl multiplying
ratio block-and-tackie that fits
In ihe pockel of your hunting
|ackel and waighs iess
than a pound, will make
¥You as strong as 7 manl

to 14 inches in diameter. With an |- |||uu|||m',"'”||'i ﬂ' JAGUAR
beam backbone, double-acting hy- |I “mﬁl L
draulic cylinder, control valve oil fil- |
With i, you can

1 TOM PORT AD
: o
ter, 3-hp. gasoline engine and other l"“" i hoist & 250-pound

features, you'll find this log splitter eer cany aaiing s [ 5'!’.;"..-..- ‘IIE.:’

easy to build and a fun thing to use. freight, Haul the en-

: ing IrGm your car.
And, you'll save your back from ach- Rove BUQE rock, Veu

ing as you split logs the easy way. Look For the 63-1, nylon rope. and

K " x aluminum and stainless steal block-and-tackie.
Have more time to enjoy the crack [~ 10-DAY MOMEY-BACK GUARANTEE—ORDER TODAY!

ling fire in your fireplace. Use it The JOMN STURGES HOUSE, Inc. Depl. THa-a3,
through this year, or start getting Home Energy

ready for next winter. Either way,

49 Riverside Ave., Westport, CT

Please rush ....,, POCKET MOIST(S) @ 30.95
va, Add 31, :hig. 4 hdig, SAVE! 2 for $18.95 ppd.
Sarry. no C.O.0.'s. | enclose ] check [] money

R ——

I
|
it's a very sound investment. Send H order far E..... .. (Plutsn 64 appleabia sakes tor.)
for complete plans and step by step Sectlon on { é“.;.f:iff‘ glf.}gngh M Garte Bianche
g h . Dinar's Club American Expross
instructions for just $8.95. Send a 125 | interbank @, ............ Exp. Dal# ..........
check or money order to PM Plans a | Lo - e R S O SR
Library-Log Splitter, Box 1014 Radio page e —
City Station, N.Y. MN.Y. 10019 . a | ity |
of this issue |l = |
PM LOG SPLITTER L —oradohn Svrges House. e, 1078 —_ |

“Grit-Edge” blades

"It-C0Y9€e “Grit-Edge” blades
trim tile with style.

can cut it.

¢

Material

Asbastos-Cament

Beryllium

Carban

Cast lrpn
—ompotites

Compasition Board

Fiberglass

Foamed Glass

Friction Materials

Glass

Hardensd Stesl

Hon#ycomb Materials

Marble, Natural

Martie, Synthetic

Plaster

Remington “Grit-Edge” rod saw and hacksaw blades
make contour cuts in ceramic tile, snag-free cuts in high
pressure hose, cuts at ;|r1r angle in hardened steel, space
age alloys and plenty of the other "unsawables,

Hundreds of tungsten carbide particles permanently
bonded to “Gnit-Edge” blades make them a match for
materials conventional blades can't tackle.

Economical, durable “'Grit-Edge" blades take the tough
out of tough jobs,

For more information, see your hardware dealer or
write: Abrasive Products, Depl. 117, Remington Arms
Company, Inc., Bridgeport, Conn, DGE0Z

— A ordinary blades L
@ can't cut it Mm ‘I[EW
3 freed] 15 Paten { i

Plastic Laminates

Plywood

Stainless Steel

Stranded Cabile

Superaliops, lronbase
Superalicys, Nickel-base
Tempered Hardboard

Tirés 5] l.'-e-l;;-n.nTon'_q_'{I
Titamium

Tile, Ceramic K
“Maquires coolant and vanstle - speed maching

When ordinary blades
) Cant cut it @ﬂiﬂgﬂn Ty

Grit-Edpa” is & trademark registered in the US: Patent Olfice
Reminglon” s a trademark ol the Remingtan Arms Company, |1

I

:-y,uuiz-tx:x o | o f e e f | e e e

1

hu:-r|
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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 leam
to service and repair modern appliances
the professional way. Learn to diagnose
problems, use instruments and tools, get
appliances working in a hurry. And
NRI's all-new Professional Appliance
Servicing 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 indus-
trial maintenance and appliance multimeter
with special LED continuity probe, AC leakage
probe, and thermistor temperature probe.

Choice of Three Courses

You can choose from three courses
...the Specialist Course, which concentrates on
portable appliances and house wiring. .. the
Professional Course, which includes major
“white line" appliances such as washers,

and ranges...or the Master Course,
which has it all, including refrigerators and
freezers, air conditioning units, microwave
ovens, even heat pumps.

Free Catalog...
No Salesman Will Call

Mail the coupon for free catalog describ-
ing 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 grow-
ing shortage of qualified appliance service
technicians, and NRI can help you take ad-
vantage of the opportunity. If coupon has
been removed, write to NRI SCHOOLS, 3939
Wisconsin Ave., Washington, D.C. 20016.

MAIL COUPON FOR FREE CATALOG

r———————_—-—--————————ﬂ

Check for ore free catalog ocdy
MO SALESMAN WILL CALL,

O PROFESSIONAL APPLIANCE SER-

[ Ao Repalr and Servicing

{Please printh
Street

Gty Seae, Tip

Accredited by the Ascrediting Commission of the National Homse Study Council

L_-___— ——————— S S T S S S S — 4
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As Seen On Mational TV

Free
Chuck

Emco-Lux Corporation, national dis-
tributor for Unimat and Maximat
universal machine tools, is offering
a free three-jaw chuck with the pur-
chase of each Unimat 3.

Unimat 3, the miniature machine tool
offering 16 drilling, milling, cutting,
and polishing operations for )
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 mEy
where. Look for our "FREE CHU
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?

TS
EMCO-LUX CORPORATION

2050 Fairwood Avenue
Columbus, Ohio 43207

(614) 445-8328
'------------'

Please send me free and under no ob- ]
i ligation a complete Unimat 3 cataleg
g 2nd 2 st of Unimat dealers In my =
area.
= Name =
B Address ]
| . [ ]
C
Y ¥
B State Zip ]
Eepnmrassss=nd




Print Yuur Own

Curds, Biationery, Mﬂrlhdl'lr
Iuliwln, tlekets, ann s,
5L eurds, greeting, u'mul.w
mtwdu ate, i-i'" mr
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wetery, Easy
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| for catalog. MELSEY PRESSES

Coann. DE430

MAIL THIS
COUPON TODAY

| enclose 2 send big eatalog and free samples.
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Sew it up.
Wear

ETATE n#

AMENICAS TCEMIL OF AcfounTeng, Depl PEOSE
ot Mk M Dy Camad = 45000 Carepeas B, um-r_huh_r.l.u-lll

HOLDUPS!

Mini deposit sales for store or lru:h
Complete with warning signs. Many
models to chaose from,
Lilﬂﬂura on request, .
Model 95
SP46 42

EEI.IFI!T'I" PRODUCTS CO.

Clement Ras., Oveland, PA 15075

CUSTOM WELDED BAND SAW

' BLADES. Welded to length. Metal

! cutting 7¢ per inch Wood cutting
6¢ per inch 35" - 14" -
postage/handling chg. 70¢

! DU-ER TOOLS,
' 5448 Edina Ind. Blvd.
Mpls. MN 55435

4115 North Brown Avesus 25000 students
z g [P

LANTERNS
LEARN o s
HEATERS
COOLERS
GAHP GE‘.H (Al Models)
REPAIR TENTS
CONVERSIONS
milrtlulrlﬁ:lllﬂnl.l BACK PACKS

Hawma Busaly Couste papars vos it
oot bnpama — Poafrieanal Fana
Fres Dwinst. Mo nslessat mill gafl

ML
ADOMESE

E¥TY, ETATE EiF.
SCHOL OF PROFESSIISAL CLOCKESITHE

l. _____ GEPFT, PV, FRANESTON, TE TEN] s=sem e

BASEMENT TOILET

Flushes up 10 exisling sewer or sep-
tle tank by powerful, sell-contained
pump operated by normal  water Qi
pressure, No di up floors. Clog [l
resistant, eas !'I-l'll”ld Make K
basement Inlo g-n‘u room, dan,

mpartment with privale bath, Funannlng available.
Write for frea literatura,

SAMDERS, Dept. J—25 . Box 92102, Houston, Tx 77206

A BUSINESS OF YOUR OWN

REPAIR HYDRAULIC JACKS
Earn while you learn at home. Millions of
jacks in gas stations, trucking firms, ehc.
need senvicing. We show you HOW, Start
spare lime in your basement or garage,
Big opportunity for mechanics.

‘Write for folder Na. P M- and fres bonua offer
HYDRAULIC JACK REPAIR MANUAL CO., INC.

@, F, 0, 80X 3 & STATEN /BLAND, M. ¥. 163id

the Warmth
of Down.

Down is warm ag nothing else is. And the se-
cret to buying the finest down products-al
reasonable prices is 1o sew your our Frosts
lime Kits.* Shown here is the rugged Back-
packer Viest, the perfect companion for the
outdoor person. Features include high-loft
collar, fully corded nylon Zipper and cargo
style handwarmer pockets. Made of rogged
nylon in Mavy, Denim Blue, Kelly Green,
Brown and Rust. The Backpacker is just ong
of 120 money-saving sew-it-yoursell kits in
gur FREE Frostling Kits color catalog.

Backpackar Vesl
Ready-made
value $45.00
Kit price
§$19.85

Sond ma my Free cﬂlﬂl
Hits' 120 ways 1o quality down

Iook 88 Froathing
-filkpd projects

Marms
Addrass

City/StatesZip
Sawe time. Call us al (303) 451-5600, Ex1. BOQ
Mail to

FROSTLIMNE KITS,

Dapt. PAOSR

Fromtlmeg Circha,

Dervvet, Colorads
a024

| Hame

% PUBLIC SALE *

FLEETWO0OD
5 SPEED Heavy Duty

DRILL PRESS

BRAND
NEW __

Your cost

$19500

Value
$450.00

INCLUDES
VALID ONE
YR, FACTORY
GUARANTEE

Check these features.
»= 5 Spindle speeds 460 - 750 - 1180 -

2420 RPM.

= Built in light sotket.

#* Quick.change pivoting motor mount.

»~ Spindle stroke: 3Va",

»~ For steel, cast !rnn aluminum, brass,
wood, plasli:: etc.

»~ Ball bearing key chuck: 0 to 5",

= Working diameter: 12'4",

* Weight: 144 Ibs. u":{ainht 42,

#= Taper of spindle nose; Jacobs #2.

» Full tilting table, turns, tilts, swings 360°.

= Base working surface: BV X 8%
(210mm).

e Maximum distance spindle to base:
25%z (640mm).

»* Maximum distance spindle to table:
19% (480mm).

i 3 . IMMEDIATE
# Column diameter: over 3 AT

-

Pacific Frexght & Salvage Co.

12551 SATICOY STREET — DEPT. 104
Morth Hollywood, California 91605

Please send m Heawy Duty Drill
Presses, Model 2S0IND at $795.00 each. | enclese
$ a5 payment with this erder.

Address
City State Zip
Telephone Number

Master Charge/Visa — Call toll free lo order:
Phone  1-B00-421-4411, Dept. 104. In California

L_'_--_-—__

eall 213- S80-6877. Specity Madel F£50IND

T =
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Bargain Hunier Qj

SNV S S N S S A Full-Feature

KIT CAR GUIDE Workbench at an
EVERYTHING IN ONE SUPERCATALOG! - Affordable
Thie nawest, largsy). snd mast complele Lupsd Ao S TR i,
cotmbag o infosmutien lor the hit (o sethusiet 2 3
wndl “deitpoursall” avte hobbyivi Dededs snd
dencriptioas sn ol the kit - meny pew never bnew
svivted, Evary mapect discuised in dopth. Hun-
drady of phates, wpecs, sad tach dote. Pluy o gient
raction an pedermence, scenemy, fnim, end e
cwpiadciei. 100 Pages.

REPLICARS » IXOTICS = ANTIOUES = VNS I il b

ROADSTERS » TRUCKS » BUGGIES » BODS Hugs L”;",‘a:“- .
surtac

SEND $5 (pespsi) TO: AUTO LOGIC, Inc. + Solid rock maple con-

$7 Ownids U.5. P. 0. Box 2073 ' I struction (225 Ibs!)

[ e

I r

i O3

. 2 JII‘# capacity vises
Wilmington, DE 19889 I = Life-Time Warranty
- TE I . Fu; edt %"ithlch
MAME aminated top
I - M.ud.u'r& ﬂ:ll“*t‘ will " %
hold even delicate work | 5
st « Available in kit form too! "L w3A.
g CITY l + Easlly disassembles for moving
Until mow, quality home workbenches have usu-
STATE Filg l ally beem too expemsive and too small. This
14 Day Morey Refund I Mol Compheiely Sefizhed bench is avaifable direct from the factory at an
- —— T ——— —— incredibly low price.

GARDEM WAY RESEARCH, Dapt. B0188W
Charlette, Yermont 05445

\ 4
BUMPER STICKER
PRINTING DEVICE

from PLANS AND INSTRUCTIONS beginning in
tha Octobaer 1978 lssue of LIVE STEAM Magazine.
Accurately - detailed castings are avallable,
SUBSCRIBE NOW to this informative monthly
publication for AMATEUR MACHINISTS — $16.00
per year in USA-$18.00 other countries. CREDIT
CARD ORDERS only - phone toll-free day or night

Build a picnic
e s ey o overor . (nCaern. [ SIS || table you can
LIVE STEAM e\ A store indoors

SIMPLE, CHEAP, PORNTARNLE BUMPER—MAGIC
ANY MESSAGE B MMUTES P.0. BOX 22T [G)

P semp FoN FREE DETAILY  TAMPA, FLA. 13832
7

Traverse City, Michigan 49684

UMIQUE SPORTS CAR KIT Fiberglass </ \
Jorvw Fun Eavrouis, . [Laser _ Travel Trailer <)

u:ﬂuw_n“--u!:um

" Kit
Build Yourself! Save Gas

Parking a bulky picnic
table indoors when sum-
mer is over is praclically
impossible. So it sits in
the yard or on the patio
12 months of the year.
Mot 80 with this unique
design. Both table and
benches fold scissor-

110 VOLT A.C. GENERATORS

All power tools. Ower 13,000 in service. This is
ouf 2th year. Guarantesd & months, $149.00
B0 cycles, 3000 watis. Wi 27 pounds, 5"xl0™
Fanbelt driven from car of pickup. Operates T.¥
Postpaid while supply lasts. Our X1200-watt El.ln-
erator needs no battery. Special price—%139.00
Postpaid.

Yirden Peama-Bill, Box 7160 PN,
111 Mays,"Amarille, Texas 7908

f oA BELT SANDERS fashion into an incred-

b T4 Fly Fishermeans Plug Our handerafted sanders have baoth : ;
M Master Floaters wal llnln-if dfr: IDPI!h.;-'I_ﬁIII‘IIHI:ﬂﬂ are alss siban ibly small unit which

L sxcallant for ighing. Many uses in- 1
E.:Irn' six -.:m :;g{??.?&:. Setl Ef tiude rnin;mf I:tflhEi‘t!. :l‘;u. o I'I'.IEHI'IS the whole thing
(Mot Jess than six wiil be mailed.) tics, metal and wood. Lifetime Guar- can be stored in your garage or base-

Ok, SR TRIY S Y . antes. Order with check or major .

o Add $1.50 for postage & handling. cragit-card. NHEW 2 wasks fur dali ment with room to spare. And if made
3“3!. Phil ..EE..ICT“.". - ﬁ.l: Mod. Mo. 464 :I%’;!.!'Dﬂ'llﬂl Me- nl rwwuudl Ihg. Iab‘e will |Est lu[ I:'lga_rsl
Manchester, N.H. 03103 p.0,b. 35 PM.1 Redisnds, CA 52373 714-793-6636 To obtain plans and instructions for

SUENS N A SN OF A SR SO building this stowaway table send $3.95

to Popular Mechanics Plans Service,
222 POPULAR MECHANICS Box 1014, New York, N.Y. 10018,




An Extraordinary Offer to introduce you to the benefits of Membership in

HOW-T0 BOOK CLUB

of the 27 selections ¢
on this page ALL
(values to *104%) for only SIX

O Tn:-n'rf-l with a Trial Membership in the Book Club that guarantees to
h UK e | save you 25% to 75% on a wide selection of how-to books.

«

t ]

1 = .:.-n: ,""" -- I86-240 p.—Counlry Comloris— 1004:518 p.—The Upholsterer s
g%

210 p.—How to Converl Your The New Homesies ! 1 Hihle |,1
=G an or Pickup 1o Dwesel (59.95) (514.95) B'y 1"

take
any

i Camplets Libsrary
ol Log on & Timbér
Framing (53

HEW I\..f = or I
: 11 o= Ll
Sitiup to Die

upnlrmrlr s
Hitle

1E4-250 p. —Encyclopadia of .I " ,‘I.. x |
B . Household Plumbing (514.95) 4 " 1056-364 p—How to Install Every- §
. . ] - ; P T - i« #F thing Electronic in Cars, Boals
7-383 p —How 1o Repair Small 1 i % Uulgfe Planes Trucks & PV s (510951 .
|-i.d'.‘:1:llll1l' Engines (311.895) ' . e , ' f : ; _' b w . 1L of

o = ; u” 80 N R Y
1, HE comP
; | l‘.r}llln'w. -

16 p.—The Complete Book
M of Outdaor Masonry (511 95)
nu‘l‘;?m.rmrﬂ"
. ] AN et nanas
’ = H . 4 s, W
0-392 p mplete Hand book
ke & Lo ihing (510,95

195-140 p.—Making N L2800 P —Aulomotive Air Cone
g Lamoshades 15T 95) ditioning Handbook —inslallation

¥ Maintenance & Repair (59.95)

10046156 p I:lulll:l II Boak ol Solai

Heating Promecis (57.95) . ‘_.__,.--""""

BE0D-420 p e Woodworker 4
Rible (510 ':Iu

9961986 p —Treasure ’ ‘“ s i L
Hunier = Handbook (S8.95) ITH-434 p.—Complete Library of v
e = \ 0 working & Blacksmithing LAY EuFEH Am
\ 1 5 .'i.f H J |r L
} -

pms ':' TRDE AN 14 1 IVED

Y ]
B T it

993-168 p. —Super Vans |5H 9F)

- " ' v - -'* 1014-448 How 1o Make Your
B18-238 p —Step-By-Step Guide lu 4 1000-210 p.—= ical Pro- J -: o Own C w?mnq B :'lllul'll'l Gear
Brake Servicing (§7.95) arams & Games wm RASIC (510 95) = = 4 512 95

Facts About Club Membership ——— OTHER FINE BOOKS T0 CHOSE FRON amm 1 E ’- - N .5 & .- "
e mer s 205 e timmsnstweme g s ey 51459 | [ HOW-10 BOOK CLUB
retal prices of up bo 3104 55 They are yours for anly 95 lor S Bl il e i & Blue Ridge Summit, Pa. 17214

| s (plus postape and handhrg) with your Tral Mem ber-

S8 Yo MR Wt S MRS DRSNS S Please open my Trial Membership in HOW-TO BOOK CLUB

;':':"r I’;‘R"m yudogood ,"'"'1 Mh!rl “l",:ﬂ'"f:{.hmm? and send me the & books circled below. | understand the

5 (13 times 3 year). @ I you wanl the seleclion "

mothang:  will ba sent bo you sutomatically 11 yu do nat - cost of the books | have selected is only 99¢ for ALL 6,

wish i receive the selactian, of i yu want to ordes ane of ef us send you vour chooe of 6 of these 27 prac- plus & small :llwl_rll_ charge. If not delighted, | may
retumn the books within 10 days and owe nothing, and
have mLTmI Membarship cancelled. | agree to pureh-

- bt Wesimd Wood Ferniy

Jical book selections as pant of an unusual offer
the masry allernates oMered, yau amply give imsdiuctions on - |
Hive reghy form dand in the envelope) provided, and return it of @ Tnal Membershap in How-To Book Club,

tous by the date specified. Tres date allows you at beast 10 Here are quality hardbound volumes, each de- ase at least four additional books during the next 12
days n which to retutn (he lerm. IF, because of bate masl sijped 10 help vou increase vour know-how, save vou months, atier which | may cancel my Membership at any
delivery of the Club News. you do net have 10 days to make 2 noney, and make vour leisure hours more emgoyvable time.

Wihite '|L'r viur needs, How-To Book Club offers
bossks vou can put to mmekate use and benefit
I'his extranedinary offer i intended to prove to
v, through vour own expenence, that vou cankeep
up with new books, and save while so doing’ As pan
it sy Trial Mn—-ll'.hi,-hlq.p_ Kl ||1~|,-11 ;:-ul'rh:l.aq' A% oW
i% four books dunng the conung 12 momhs, You

decinon and 50 recesve an unwanled selection. you may
return i ot Club expense @ To complete your Tral Mem
|:¢'|'|.|1||:|I you need buy ondy fowr additional manthly selec
fions of alternates dunng Lhe net 12 months. You miy
cancel your Membership any ime aMer you purchase these
four books. @ ANl books —including The |nireductary
Ofter=are fully returnable after 10 days if you're nod

364 365 377 378 3B6 391 384
395 818 BE60 BB2 BBB 894 910

917 920 968 096 974 993 1000
1004 1006 1014 1020 1056 1080

ol ; at leas s mi
completely satished. @ AN books are offered al low :‘\u _I Iuﬁl,ijzfm.. F:rf,,,;:,,.,,l,-ﬁ T_'|1u|: !_\I:m,.;:r:?ﬂ..'rl.'ﬂ_ Name______ Phone
Member poces plus 3 small postage and handling " To start vour Membership on these attractive
charge. @ Continuing Bonus: [T you continue after this terms, simpdy fill out and mal the coupon today, You Address
Trial Membership, you will earm 3 Divdend Certiticate foe will receive the 6 books of vour choce for 1-day
every book you purchase. Three Cerificates, plus payment inspection, YOU NEED SEND NO MONEY! If not City
of e nominal sum of 51 99, will entitle you f0 2 valuable dedight e, return the books watkin 10 days and your
Bioah Dvvidend of your chovce which you may choose from a Membership will be cancelled without obbgation. State Zip

Spucist el prwsidud Mhusmharr. HOW-T0 BOOK CLUB, Biue Ridge Summit, Pa. 17214 [Vaiid for new Members only, Foreign and Canada 34 10--) PM-98




Here's what one customer said:

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
to buwild my own bhike [rom of the world's best

scratch, I don't think I could build randfather clocks.

gautifully designed
one any better, John Jurenka, and ExﬂU1§11&Iy%E-
Santa Monica, CA tailed. Eachis a

Save assembly costs when you build your simple do-it-your-
rugged work or play machine (in just 6 — 12 sell precut kit that
hours) with an easy kit from Carl Heald, Inc saves you up to 50%
Choose from 10 bike, 8 tryke models; engines over a finished

from 5 to 16 H.P. All have Comet torgue
converters (no shifting); full suspension
(smooth ride); tubular stesl frames {shrugs off I
rough going). Optional electric start, lights for
licensing, other accessories.

NEW S5T-1621

{18-hp)
SUPER Sand Mow far your FREE
TRYKE brochure featuring the

shown with fimext grandiather, wall
accessories and mantel elock kita,

Speoal (e

ddd e WESTWOOD
E-r'-"';ff-'!' CLOCES 'N KITS
willh Dike o ’

: tryke Grder! Uncompromised in quality

: 'c 'H Id. | 3210 Airport Way

arl Reaid, Inc. Dept. 8-04-5
Dept. PM-9,P.0. Box 1148 L““?zﬁgfggsigﬂa?mﬁ
Benton Harbor, M| 49022

SMALL GAS ENGINE

SERVICE MANUAL o St LT OB T

336 Pages: 24 major brands - Gr an interssting ond profilabla hobby,

Over 5&%;:;;; ypes. Mone :r_"."ﬂ -El‘{ 'ﬂ'ﬁé’.‘.’ wsr"i‘.?TIﬂh';: .E"EFH“. T

i - 3 own namanis BlveEs, Tzles,EfcE.
= We prepay postage LGNQLSHLE.LN?IZE JIG fﬂ"ﬂﬂ_ﬁfﬂ&

o PO 70 boc [CMCAL PUBLCATIONS D | | NV 325 2 Bliow'si’ Bupt Buion

FM-3A 2901 Overland Park, K5 66212 ATTERNS  wobum, Mass. 01801

FULL-SIZE FURNITURE PLAN

easEl)  DESK

Just like the one Grandfather had, Authen-
tic double padestal desk 30" deep, 52" wide,
30° high. Roll-Top Unit adds 14* to height.
Both single curve and double curve full-
size profiles included. You'll love making
it. You'll love using it. Adds luxurious decor
lo any reom. A woodworker's dalight!
Plan #139 (Double Pedestal Desk)$7.00
Plan #140 (Roll-Top Unit) ........$7.00
Complete Desk Plans ...$14.00

''''''' Catalug—s"ﬂ

Over 180 different full-size professional fumniture plans.
Early American, English, Mediterranean, Spanish,
Danish Modem. Chairs, Hutches, Cradles, Beds, Tablas,
scores more! Your dollar refunded with first order. Send
today. No woodworking shop is complete without it,

FURNITURE DESIGNS, PD-98
1425 Sherman Ave., Evanston, lll. 50201

a24 FOPULAR MECHAMICS

SAVE EXPENSIVE REPAINTING

Ny

o

The new clear tape that covers and pro-
tects damage prone areas of your cars
finish from nicks and chips due to flying
graval, rocks, etc. Chip/Gard will stand
temperatures from 120° to —50°F without
yellowing or cracking. Can be removed If
avar Necessary.

Do it yourself pac contains 12 inches x 12
feel Chip/Gard tape, plus tools and In-
structions.

PROTECT YOUR CAR

FEWDER EDGES m OGS FEMDEAR
I'---I-—————un--—-—--------------1
| CHIP/GARD ProaseSend |
: CARLSON PRODUCTS .l"f‘:-':;g:ﬂﬂ !
: 312 So. 3rd 5t. £1.00 Handling
1 Mpls., MN 55415 with sach order

Hame

Gty Swie ____ Zip

1
|
| Addreas
I
I
I
[}

HEY! CB RADIO GUYS

ELIMINATE ANNOYING CB RADID SKIP,
SQUEALS, SQUAWLS AND INTERFERENCE

SKIP-A-GO GO

WILL WIPE DUT MOST ANNOYING NOISES

Hi, Lo and
O Switch

Bxip- A-Go Gao installs in minutes on any GB Radsa. i1 will im
prove the recose signal quality &f any CB Rado. This devce
has the unigue Cagabilitos of o wrenating mearly all of \hose
Bl piRrcmng sgueals and réndom sialic which is tha prmany
complasnt peopie have aboul using CB Aadios. Try i you'll
like it or return @ withen 1 days from date of purchase and
recawe @ full redund. Lise yow Master Change or Visa Card

Order Yours Toll Free Dial 800-821-2312
ar wrile 1o us
ESCO DISTRIBUTING CO.. INC.
3214 5. 169 Hwy,, 51. Joseph, Mo, 64503
Sand 5™ lor our ull line Electronic Ficture Catalog

TRANSFORM YOUR VW
into & UNIQUE-PICK UP

* One wesksnd homne masallation wsing hang toals I
*® Mo roech cutting, welidehg o machanical changes,
® Kur includen maokded Lody Darts & bl nesded hardare

Send §1 for information & color brochure
£5 for inprruernans & rempianes

DEPT.43 312 EAST 17TH
DOMUS kansas ciTy, M0, 64108
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FORD BE-7T o1 2 & & whi drwve madels

OG0 CANLLAL §1-61 lachary mareal

0727 CAMLLALC 6874 b maosiei sacpl E1 m
BAZG CADILLAC L9T8 lactory shop manusl

BETH CAMMRO 6778 covers 8 6 & VB modely
G557 CAPR 10-T6 lor ol 2000, 2E00. 2000 mis
0379 CHALLEMGER 1072 cowery ad & and VB maty

B33] CHARGIR £7.70 lor 8 meodels i 500 & R/T
B212 CHARGER 7|08 covers il mosiety

Od4B CHEVROLET 55-67 wc impals, Bl Ar

QR0 CHEVWROLET &B.77 for sl full wire madeis
BIET CHEVY Il &2 77 cowevs ol & & VB modely
1060 CHEVY LUN 7277 covary sl madisiy

B200 CHEVY MCLUPS 7078 ol moden 1o 3/4 1o
B200 CHIVY VANS &7.78 abl modes and GMC vam
114% CHRYSLEN 5%-7) coweri il madety o impensl

Q020 CHATELER 75 Ihcﬁ:
'EHMK‘HHH an’n 21
BE)% CITROEN

3 COROMET, HMI T1.74 cowers 6l meddely.
far 4 models i Lofus & GT
CORTIRA &H-H far o model ing Latul

L
§
:

= -
i
T
i

CORVETTE 72.76 o 327, 350, 427, 454 mosteis
CRICKET PLYMOUTH 70-33 M4 comrs Arvger

..-;t!
E
2
:

&4 madey
9472 DATSUN 73-T8 inchuges F10, 20051 & §10 meoels
1758 DATEUN 311 DE00VI000 SR
#297 DATEUN PICK

1145 DOODGE 43571 incuudes Monaco, Pelars
DETL m!;‘ T hor s Monscs & Polavs moden
BH08 DOOGT RAMCHARGIR T4. 75 covers sl madeiy

BERA DODCE MOLUP §5. 75 weracs/ miintiin a0 Jwhl diva
B37] DOOGE MCON-UP 65 75 serece/ massiam gl & whi G

B20) DODGE VANS 67.77 ol 100, 200, 300 mds & Pipm

B192 DUSTER 7076 ior af modely inc. Scamp
B18% FARLANE 6370 cowers o modeiy
5477 FALCOM &0-83 cowers all snodeh,

GHTA FALCOM, FORD & 4. M cowers 8l Gocpf el
CARD FALCOM, FORD B 6571 covers ai V8 modely
STT6 FIAT L34 6777 ol ing sade, 38 wpn, TC, apel

Dil"il BARIC EMGINE HOTRODDNR]

BASIC IGMITIOM & ELECTRICAL STITEMS
Mlﬁ BARC AUTO TROUBLESHOOTING for sl cary
[ EEL] mmmm 1 makes

9803 WEBER CARBURETORS | & 1]
5 MIROR ALITO BOOY REPUR sleg by §leg Row 1o
5104 AUTOBOOY the besi

& AL modeh
AP BB 7T ah B21, G20, 107 usiier mally

= BEE
= 4

-
=

PO AR R

SEEEEE SUSSES BN

FREREE

Know your car inside and out.

Know how 1o fix it...to lune it... 0o service it .. .10
keep it running right, The TOTAL SERVICE MAN-
VAL for your car will show you how to do everything
from & minor adjustment 10 & M&jOF repair.

TOTAL SERVICE MAMUALS are digests of afficial

TOTAL SERVICE MANUALS

TI18 AT 134 ml&-?.’llﬁmllfﬂfﬂl iR
40 AT 118 6577 for i models inc S & Raly S ]
B742 FIAT 130 7977 covers ol Wralon madels RS
P201 FIAT 090 6414 a0 sedin, couoe b wpsder iy LB
Q9% PAT X149 7377 l-l-“
1073 FESTA, FORD cowery ol madets 058
Ob 7S FIREMRD cowers 8l models—AT.T4 F 8 ]
114% FORD i Galame, LTD. Cottom XL—55-67 s
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EX9E reprel of Lachory Ml R
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36 mumnnhnm [
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W25 CHEVY SRALL BLOCK, hos 1o rebeid 12}
QAR CHEVY SMALL BLOCH, How i hofrod y
9407 CORVETTE PARTS BOOK 53-77 geery parl, pay, 83 B9
Bi2} COMVITIE PIRFORMARCE wunng. reong, Sl mon 19,95
1066 CORVAIR EMGINEE, How o moima 15.00
0735 SUPERPOWER - lurbe & Tusd ayin #4594
H:ﬁ n"-ummnmh:m ailal #n
RTDEEAETE 1 [ SR ] L]
ST mtnﬂﬁﬂmmﬁ BLAFS
B477 AUTO AERODTHAMICS mpneeng fundameniils b
B4 BUILDING A BACE CAR pectuss by pcturs Lt
HANDLE 1imel v 495

Bad| WOW TO MAKE TOUR CAR
B658 MRCOOLED EMGINES MAWUAL 1 | & J-cpf over 15 od
5415 SMaLL [NGINE SERYICE MANUAL sb 1<yl usder |5 0a LR L
BO50 LAWNMOWER wenece & ta 5t popelir mikad 1405
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m:!. MI% ol gk L modei

0557 Mm“ﬂﬂmhm!lw j 1k
BOOH WASHING MADHINES he o makid B models ]
BY2H SOUAR HEATING L COOLIMG how o pai d iee oL ]

factory workshop manuals, Each one is carefully res’
written for use by the do-it-yoursell car owner, Clear
and easy (o follow, yet complete and detailed enough
even for professional use, You get all the important
information plus hundreds of the best pictures, dine

grams, and specifications.

CATISFACTION GUARAMTEED OR TOUR MOMEY BACK
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' Popular Mechanics, Box 1014, Radio

Build this
rugged butcher-
block furniture

Block maple furniture combines clean
modearn styling with rugged good looks
to make this table, chair and sofa look
great in your living room. All three
pleces are made from 2-in.-thick maple,
chair and sofa are fitted with foam
cushlons for deep seating comfort.
Plans and instructions for making all
three pieces can be obtained by send-
ing $7.95 to Butcher Block Furniture,

Clty Station, New York, N.Y. 10019.

AMAZING ELECTRONIC
""h-. PRODUCTS .o~

LaBErs Buper HHIH-.. Burning. :ull ing, rife, pletal,
1l . mike—un-

e rigy .rﬂutlnh |umllllnu lﬂutlon ilﬂlfl lnﬂ
chemical, witrasgnie, cb, awrre, Suls rmech
1] I'I-I'r\ld'l migre—ALL N EW PLU‘- IHNFQ UNITED -'-.l"l"

SERVIC

“““"‘ INFORMATION unfimited

:l; m LORD JEFFREY ST. & AMHERST, N.H. 83031

MOTOR OIL TESTER

DO YOU REALLY KNOW WHEN

TO CHANGE YOUR OIL?
+51.00 Pouage & Hardlng
$4E Calviornia Besidents g 6% Tax

QL AESEARCH ASSOCIATES
ATLANTIC RICHFIELD PLATA B THD2E, LA Ca 80071

ALL NEW
20 TEST WiT

Unique lawn decoration,
A rietic Shetm. o b
TSl charm.

B L & 10 i sizes.
For cn.!urn.-! Literature send
stamps or 25¢ handling.
Alr Mac Inc.
Box 215A, Lebrville, lowa 51453

SPECIAL DELIVERY
$799

Bulld Your Own ‘40 Willys Panel—VW
Send $3.00 for catalog & instructions
B.G.W. Ltd. Box 498-P Milwaiikes, Wis 53201

Unadorned
power tools
...they do the
same job as tools

We skipped the chrome o save you money .., bul
we did mol ship anything on performance. l-l.'-ll-I-I“!'.
we shipped more tham just chrome, we cul oul
ewery costly frill that wasn't lhl-ﬂlllt-ﬂ]' nesded.

Our tools are not exactly flashy. We
are the first to admit it. But in arti-
cles cowering test results on AMT tools,
wrilten bgl leading publications such as
Popular Science, our toocls have been
praised over and cwer again, In spite
of their low Ip-‘n:ﬂ... our tools are full
scale and offer full performance and

recision.

ERE'S HOW WE DD IT ...
tools showld sell for five times the price! Just that
our tools do the same job . . . with the same accu-
racy, ease and speed . .. and will last at least as
long. AMT tools cost less to make and are sold
direct. They are bana fide gquality power tools used
by serious amatleurs and professionals alike and if
sold in relail stores would be much higher in price.
We use no mllll:. lel's be specific:
SIMPLICITY . . . AMT tools are soundly engineered
fo eliminate t'l'td'f frili and gimmick—to minimize
material and production cosls. Machined parts are
used only where they're nesded. Unadorned cast
iran and aluminuem Save you a fortune.

DIRECT-FROM-FACTORY SAVINES ... You save a
bundie, yet we offer a double guarantes ked by
a 45-year-old company with milligns of satistied cus-
tomers ... and hundreds of orders pour in daily,
LARGE VOLUME . .. Our own foundry and large mass
production facilities plus large buying power all
work to heep costs down.
STANDARD PARTS ... Our designs use standard hard-
ware items wherever possible. By awiod-
Y@
'ﬂ if you are looking for power tools
that perform like wnils costing many

ing custom-made parts we pass on tre-
times our low prices, order loday and LH Il be one

Firgl, we donl claim our

mendous savings fo you.

step closer to many howrs of woodworking satisfac-
T B
JOINTER-PLANER -, *:22 o von

!rnund a-u|usl.|hll tables. For PliﬂﬂlﬁE joints, bevels,
uts to La* depth. Fence adjustable to 50°, Steel
Knives, dual guards. Use any ma- ;

tar. Precision ball bearing indus

trial model, 315.05 add'l. Wi. 19

Ibs., f.o.b. factory.

’4 g8s

SR AR N N LR T T '|'|||.I4"_ﬂ

SR PR

i i
. TWD GUAH#HTEE! =
10-DAY MONEY BACK GUARANTEE T
Try sny of these power fools and com !
Parg ol wilh gny samidar machone a1 any 4
L L § sabsled. return it fos L
prempl. Ao Queshions asked relumd, We
[ Bay the refurn shopping charges

BO-YR. FULL SERVICE GUARANTEE

Hi Any part or pars of jhewse AMT powser
f §ooly iescept molor which carmes a one
Fear fu-l'mm-l wheth Decome imDpEra
tive for any reason wafbun fen  years |
alter purchase date will be repaired or
replaced by the factory wsth mo cost 1o
the purchaser oihes than postage

| AMERICAN MACHINE & TOOL CO. =
: dth & Spring 56, Moyersfocd, Pa. 19468 3

TRTTTrT A TT ra TR ranr e ea tirarriRaa T

il

B AN
B T T T T L LT L
AMERICAN MACHINE L TOOL CO.,

'y

[] 8" Power Saw at $39.60
] Standard Rip Fence at $6.50
[] Long Cabinet Rip Fence at $7.50
[] Ball Bearing Spindie at §9.75
[[] Belt Sander at $39.50
[ Disc Sander Attachment at $14 50
L] Mitre Gauge for Sandar at §2.95
] Jointer Planer at $49.8
[]1 Ball Bearing Epmdle al $15.05

MAME - = -

LD T T AR

costing up to 5 times as much.

NOTE: Take advantage of Ihese same low prices
at our Royersford faclory showroom at 4th and
Spring 5§, (9 1o 4:30 weekdays, 9 to 12 Sat)

. FMB, Reysratord,
Please send me the wnits checked. Ptymlnt in full enclosed 5
$5 deposit each item enclosed, balance C.O.D. | must be fully satisfied or will tﬂurn
wnit within 10 days for full refund. No questions asked,

i Brand m‘-h:lrlr. mater
o8 developing full 1 hp. 17 ibs
separately, $19.85). With any
AMT machine here,

POWER SAW &' 2o oz
culs, rips. mitres,

pound angles, dadoes, coves, moldings
assembled with ground cast iren table,
saflwty guard, splitter, milie gauge
Less blade, molor, Rip lemce lod
easier work aligament. 36,50 aad'l.
Ball bearing model. §9.75 add’|.
Takes 'y h.p. maober or larger,
standard blades, attachments,

Wi, 22 Ibs., 1.0.b. Tactory.

{Purchased

*3480

+ u CloNs
culs, cam-
Completely

FREE OFFER, ]
cabinet bass plans, . . .
wilh ons piecs of

K™ plywood, comveri
your 339.60 saw inla o floor model with
n huge 2'." l 24% top. Takes cabinet rip
fence, $7.50 add'l,

precision wnit, It chamges
from horizontal lo werlical in

BELT SIIIIIEI

seconds, Heawy, sander imcludes 4~ x 36" sanding

bell, Uses '-I'_'l h.p, or flarger molor, Y.pulley drive

and mualti-purpose drive !.nlnrlli

Digc sander accessory, E

add'l. Mitre gauge, $2.95 l-ﬂdl

18 1b2., f.o.b. factory. g a“

4 v oo B" swing, Same pre-

3 WOOD LATHE -...°. 5.5 %

wnits, Sturdy east ron  with  lubular  steel  bed,
Lever aclion twil stock,

two-speed pulley, fits
any maoter, Set ef 3 -

high -;;“d lurmnlg l:hii;
s, ~ 4. 1.o.b, factory ,24an
‘ wnnn u'“[ :ui.‘ doss same job a3

face plate, $2.90 add'l, 15 Ibs.,

$75 units. Tubular steel bed rails. screw sction tail
stock, J-speed pulley. Use any motar, 3 high speed
turning chisels, $7.80
add'l. 4~ face plate,
$2.90 addl. 30

fo.b. Iﬂlwr.:54nu'

12% swing. Industrial

Set of 8 turning chisels $20.90

IH.III! BALL BEARING 4° WOOD LATHE. ..

“ swing, similar to 4' model with heavy duly, double

shltlﬂed lubricated-for-life ball baarings, 3 high speed

turming chisels, $7.80 add'l. 4" faca platle,
$2.90 add’l. 30 ibs., Lo.b, factory. =Bsnn

'nnn S“Hﬂ "“‘ Makes beads, coves,

moldings, tomgue-
Iﬂ-ﬂ-lFWlt [ﬂiﬂli. etc. Accurate cuts af I'IIIP'I lp"ﬂl,
Sealed greased-for-life ball bearings.
Less wood, Takes La h.p, molor or lar-
ger, stamdard cutters. Optional hold
down assembly, 34.50 I. 8 Ibs.,
fo.b. factory

BUY DIRECT
USE Fers HANDY
ORDER FL"UF‘TJN'

G.E. Motor [] $34.80 (with other item)
[] $39.85 ipurchisud separately)
[] Wood Shaper Kit at $29.90
[1 Opt. Hold Down Asumbiy at $4.50
I e Swing 3’ Lathe at $24,90
[] 12" Swing 4' Lathe at $54.00
[J Deluxe Ball Bearing 4' Lathe at $566.00
[0 Face Plate %2 | any lathe
[] Turning Chisels §7.80 | above
I71 Set of 8 Turning Chisels $20.90

ADDRESS —
CITY. _
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A COMPLETE
BADGE
MAKING
SYSTEM

$19.95
YOU PROFIT TWO WAYS:

While the cost of everything else is skyrocketing, BADGE-A-MINIT, Ltd. an-
nounces another breakthrough in badge-making technology. Now you can
make the same high quality, colorful, plastic-protected, metal pin-back
badges for meetings, conventions, corporate promations, 1.0, or just for Fun
for LESS than ever before! Get into the highly profitable badge-making busi-
ness in your spare time, As the name implies, it is so easy and fast to make
beautiful buttons, pendants, photo purse mirrors, key chains and award
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
markets or even to the beach, Virtually every club, organization, business and
corporation are potential customers of either a complete BADGE-A-MINIT
System or badges that you make and supply. You prefit either way.

TAKE ORDERS FOR BADGES LIKE THESE:

Nsae®

CLUB USES Humorous Slogans, DOZENS OF
Sedeci From 100°S of
Desians We Supply SCHOOL USES

: _ BE A BADGE-A-MINIT
DISTRIBUTOR:

plete systems

hoeme with the BADGE-A-MINIT; “It's a cash on the

doesn't have to be a sales genius to earn good

Mew Jersey.,

It's easy to be 3 BADGE-A-MINIT distributor and make
handsome profits taking orders for either the $19.95
miodel shown or the more expensive professional models
{details sent on request), All it takes to become 2 BADGE-
A-MIMNIT distributor is the purchase of ten or more com-

THOUSANDS OF SATISFIED CUSTOMERS — Here's
what one BADGE-A-MINIT money-maker has to say aboul
the exciting new business venture that's operated al

barrel-head business and I've discovered that a person

money at it. It's no flash-in-the-pan gimmick, | find the
markel constantly expanding and | loveit!” M. Baker,

AQWonly #1993

BADGE-A-MINIT* BREAKS
THE PRICE BARRIER!!

A GALAXY OF
PROFIT OPPORTUNITY

EARN*25 to*100 PER HOUR

Figure your typical profits with this example: Your first order for 250 one

color badges (with us supplying the printing) will cost you $45.90 plus 2 $5.00 |
art charge. If you sell the badges for $.50 each, your gross profit will be
$125.00! Your net profit on materials would be $72.50. That's more than

three times the cost of the BADGE-A-MINIT System! And that's only your

first order. Buttons are in demand and you can supply them quickly and
competitively.

SYSTEM CONTAINS: » Steel and Fiberglass reinforced Lexan
Plastic Hand Die Press = High Impact, Color-Coded Die Set »
One Dozen Badge Shelis, Pin-Back Parts » One Dozen Per-
forated Message Discs « One Dozen Plastic — Protective Cir-
cular Discs » Fully lllustrated Operating Instructions = Color-
ful BADGE-A-MINIT Accessories, Literature and Pricing

Wy s AS
Mol £ oS4 O

EAVED A LOT B
‘ - ABOUT OUR
%@; E-'P AY QC‘ TUNE-UP
i lAL
Crrey PRES\Y e
PROMOTE ELECTIONS PROMOTE
BUSINESS . EVENTS|

ACT NOW, GET

NO OBLIGATION TO BUY, FREE FACTS

NO SALESMAN
WILL CALL!

AND SAMPLE
BUTTON

BADGE-A-MINIT, Ltd., Dept. PM-38 T
Box 618, Civic Industrial Park, La Salle, 11.61301
' Yes, send FREE sample button and fully illustrated details, II
I I'M CONVINCED! Send me the complete BADGE-A- Il
MINIT System. I've enclosed my check or money onder for

| 519.95plus51.75shipping.

Send me the BADGE-A-MINIT System and use my
charge card checked below
VISA (Bank AmeriCard) Master Charge

Diners Club American Express
Credit Card # . Exp.Date
Inter Bank # _ =
NAME
ADDRESS
CITY STATE ZIP.
SIGNATURE .

Send me Distributor Information on taking orders fo
BADGE-A-MINIT in my area.

UNCONDITIONAL MOMEY BACK GUARANTEE

L----_----------



NOW! FORGET GAS AND OIL SHORTAGES!
This Low-Cost, Revolutionary, Electric Buseboard Heating
Invention Ends Fuel Problem —and Provides Advantages of
HOT WATER HEAT WITHOUT (OSTI.Y PLUMBlHG'

INTERTHERM,

HOT WATER ELECTRIC
BASEBOARD HEATING

Permanent Sﬂt:ms for Entire Humus—Furtahla Hnﬁuls for Single Rooms

Mow=—in spite of today's fuel shortage—your
family can enjoy wonderful indoor comfort in
coldest weather, Provided by INTERTHERM's
soft, gentle, uniform, floor-to-ceiling hot water
heat, Without cold floors, drafts or too-hot,
too-cold periods. That's not only ecanomical
— but alss the safest, cleanest, most health-
ful heat on the market today,
INTERTHERM's System of Hot Water Electric
Baseboard Heaters Costs Much Less to Install
and Maintain than Central Heating Systems.
Becnuse it requires no burner, boller, furnace,
I:Np-us. ducts, flues, chimney or fuel storage.

TERTHERM Heaters don't cause a fire,
scorch drapes, burn child or pet. And don't
carbonize lint and dust particies that dirty
furnishings, irritate nose and throat — or burn
plastic particles Into toxic vapors. Recom-
mended by many allergists,

The INTERTHERM's Patented Inner Works,
Shown by Diagram at Right, consists of a
copper tube inside of which an electric heat-
ing element and a water and anti-freeze solu-
tion — which never needs replenishing — are

Portable Models for Single, Hard-te-Heat Rooms
plug into 115-volt cutlet. é“y to carry.

Tell Your Electric Contractor, Builder or Archi-
tect You Want INTERTHERM HIIHI'I! And mail
coupen for FREE Literature lnd FREE Fm:.torr-
Engineerad HBI‘Hnﬁ Layout of home you plan to
build or remodel, if desired, for which send us
plans orf Foom measurements. No obligation.

Av a:rahle at Le:udmg Eletln:a! $up;|l’ Hol.l':ﬂ."

MAIL COUPDOM FOR FULL INFORMATIOMN!
l'HTIITHElH INC; Dept, FF-88 :
Illﬂ' Park Ave.; §t. Louis, Ma. EJ110 i

Please send me FREE Brochure which gives full
I infarmation and prices.

|D£n:|oq.rd are plans, or room measurements, of |
nome | plan to build or remodel, Send me

|
permanently, hermetically sealed, Electricit FREE, without cbligation, & Factory-engineered
heats the wrater mlutinn.rThen shuts off, Th; I Heating Layout, ]
water continues giving off heat — maintain- B oo s i e PRARE . I
ing temparature desired, while saving money. | TErEEsrRERARaREEITES 3 1
INTERTHERM INC.; Dept. FF-8 | ABBFEEE . oovninnnnrmnsinnrins .....l-l z e |
3800 Park Ave., St. Louiz, Mo, 63110 2.73 I'I'hn Stats B

NEW CLOCK
CATALOG

Everything

for Clock Builders
& BA Cleck Kits

* 238 Movamanis

200 Dials, 150 Hands
159 Music Box Mvis,
Brass Hardware
Moldings & Trim

38 years axperience!
Don't order until you have seen the most in-depth
clock builder's catalog Grandiather, grandmather,
wall, shelf, school, bracket and novelly clocks
galore! The hard 1o find, the unusual are included
for both novice and expenenced horologist.

Send $1.00 Today for Clock Book Catalog

CRAFT PRODUCTS COMPANY
Dept. 01, St. Charles, IL 60174

L BN B B

100 Pages

5in-1  Minlature
World Famous Unimatl the pre-

clsion lathe thal converis to werflcal mill, drill
isher. Ower

Hiw UMIMAT-3 A
Machine Shop.

press, surface grinder and pol
100,000 In use by R & D labs, hnnhﬂ.h:ﬂrrhh
and precision machinists. Reg. 3349.00 add
for shipping.

1508-A3 MNew Unimat 3 ................. .. inem

Sand .54 for Complete Unimat & Accessory Calabeg,

SILYOQ (BRAND MAME) TOOL CATALOG

THOUSANDS OF EMNCITING TOOL VALUES:
Stanley, Wen, Spesdy-Sprayers, Milwavkes, Rock-
well, Dremel, 5kil, Micholson, Disston, Millers
Falls, Helios, Wellsaw, Plumb, Kennedy, Huot,
Ridgld, Crescent, Vise-Grip, Audel Books, Unimat,
Wiss, Channel-lock, General, Pony Clamps and
many MNationally Adverfised brands of fools and

$5.00
|

supplles, We ship Coast fo Coast at prices hard
to beat. Send $1.00 for our big SILVO TOOL
CATALDG today.

[ THE DOLL HOUSE
CATMOG from the

company with 38 years expenence'
& 8 Housa & Room Patterns
* Furniture Kits

& Building Accessories

# Brass Hardware

* Wiring Kits & Lamps

* Wood House & Room Kits J1
* Ceramic Bathroom Sets [
* Rugs, Carpel, Fabric
* 39 Wallpaper Patterns

* 1500 Miniature Accessories
Send §1.00 Today for Dol House Catalog
CRAFT PRODUCTS COMPANY
Dept. 88, St. Charles, IL 80174

228 POPULAR MECHANICS

107 Walnut 5i, Dept. PMi-8 Phile, Pa, 19108

z SILYO HARDWARE CO.

This American-Balll sprayer siiscles 10 sny
Enrdem hose wni eoaverts 0 iwie & NEh-pres
ware power cleansr, Al W for

g bnu.

pasition valve allews for cleat woler
ﬂu" #Hip mrd] wuber “ql

ran Be used wilth g
|u'mlfhn-||.! ||r|:rrm-ru| I.J.l"I rlul!ll} Alapenars Hm. a8 B EFiR
hendle, “'Ssf. Ousr."" Exsellent gif, Now saly 08,

Payton 1. Anmen 1, POB, D458
Autodynamics [RI0000 0" Lidae

L

.I‘J wh
L2
V !"| as o

Regfazes Bathtubs, Etc.:;

-*-1 Porcelain bathiubs, sinks, and tile walls 73
:5'"';; take on a sparkling néw beauly with Satin- -~
s Finish, Reglazes with a fong-lasting, high- ==
.2 gloss finish that becomes a part of the
exisling surface, not merely a coating. <7
Laboratory lesled and approved for durabil- :':
ity and ease of application. Apply with -.-r;
brush or roller. Used nationally by holels 4.:

and molals. Kit covers up to 75 sq. L

L)

e

'\hl'l!'

-
%

"

% e FREE color chart, full details!
'___'_._: # Choose Decor Colors and White, i

compLETEKIT [|T. m]]]

i3 with full Instructions,
~, posipaid—
' '\-

‘29"’

DEPT. M, Burlington
Ave. & Cooper 5t
DELANCO, N.J. DBOTS

Fhane! % Bi7-T94
&71-703

An extremely efficient
double purpose unit
avallable completely as-
sembled or in low cost
kit form, Grind your
own apples (and many
wine making fruits) in
the top mounted
grinder—then press the
pulp to produce deli-
cleus cider and frult
juices. Enjoy fresh pure
i cider, and vinegar for
‘year ‘round cooking,
fram brmsed of fallen apples. Full bushel
capacity—over 4 f. talll Constructed from
spruce and Vermont maple hardwood to last
a lifetime. Plans and kits also available. Send
for free catalog,

GARDEN WAY RESEARCH
Dept so109p Charlotte, Vermont 05445

Calalog of 200
WOODEN TOY DESIGNS
$1.00 ppd. 1sl Class
Maks heirloom wosden fops from
full size padierns. Chooss your
woaden whests, smoke slacks, toy
making supplies and books from

this toy maker's catalag.
LOVE-BUILT Toys & Crafls
2907 Lake Forest, Box 5435-18
Tahos City, CA 55730

Lave-Built

].P'urn. rJrr‘|ll|'.|.r|I-rl 8l heme—Ruy B hooks We gulde yon page
threagh sclecied hosha al your loenl [brary— aree
ﬂll-l ll'l'l Imtn phases Tor caie of learning—FEyamm anil afawers
farmished for sell  monilering-—Iploma  swsrded  Coamplete
s oniy S0, 05
Hame Library Stedy Courtn—Depk A
F.0. Box §di, Joneabore, GA 20336
HAME
STREET
BITY

) HARDWOOD VENEERS o
& LUMBER CATALOG

|

|

I B8 varlelies world's rarest venesrs and
| lumbsr &t ressonsbls prices. Simolifed
| w
|
|
|

Il'lrl!i‘ll‘l Instructions plus full color

r Included. Gend for fres
l.‘-ﬂl!bﬂ now  and ri. lal benus
warier offer. BAV l‘l; Hurry!

BOB MORGAN WOOD, Dept. POIKT7
1123 Bardstown Rd., Loulsvilis, Ky. 40204

o ——— . S e e e e .

wokien START MAIL ORDER
HOME IMPORT BUSINESS

Il senvd ywou & free sample import 10 prove you can
make big money in your own sparefull time business,
Mo invesiment in stock. World's most famous importer
will guide you. Clip this ad, good for fres sample and
big Free Report — tells alll  Offer limited 1o sdults.
Mail this ad today. THE MELLINGER COD., 6100
Variel Ave., Dept. 2259, Woodland Hills, CA 81384,



6 MONTHS FROM NOW...

You can be the boss of
your own locksmith shop!

We show you how... - e J_’-_.,_,,_,//
furnish professional tools, too -
ARRY “ﬁTTH

SEND CARD OR COUPON FOR FREE DETAILS
BY MAIL. NO SALESMAN WILL EVER CALL

Train at home, using the professional tools of the LOC _Hm )
trade, with the original, accredited LOCKSMITHING il f’l,
INSTITUTE. Be ready in as little as 6§ months' time e ot £

to take care of the demand in your community for

professional lacksmiths...a demand that Is grow-

ing rapidly with the increased threats of domestic

crime. ™\ -

Earn while learning, too! i %

In just a few weaks, you have the know-how and

the tools to make extra money changing locks,
making keys, doing simple installations. And a few

of thase jobs each week can add up to several hun-
dred dollars...for some students, even more than
they've pald for the course,

Learn by doing

Locksmithing Institute’s tested and proved method of home study
makes it sasy for you to learn...easy to do. Each lessen s fully
Illustrated and diagrammed and, as you follow the instructions, |
you work with the tools and materials that have been sant to you [

£

4

[

“Was able to earn $200 during train-
ing. The school was great . . . instruc-
tin::l are clear and epsy to under-
stand,"”

with the course. These are not just inexpensive gadgets, but real Jwaph s, Loy, F1. La 19 T8,
professicnal equipment...the tools, supplies, cylinders, tweezers,
door handles, gauges, pins, springs, picks, extractors, wrenches,
locks and keys...even an electric key machine...equipmant that
you will be using when you go into business with your own lock shop,

“Am working spare time and have
made $2 18 in the last 5 months. The
COUrse was superior ., and the in- | damee .

structor was as close as il ha were in | .,
my shop with me.®
Heary Evans, Redville, N.C.

Eleciric key machine and
over 300 tools and supplies
come with the course.

Cash In on the growing need for locksmiths

As an ethical school, we cannot guarantee employment or income
for our students, but we do promise to help you develop skill In a
profession for which there is a real need, The nationwide need for
qualified locksmiths puts you In the driver's seat when it comes to a
business that can really pay off for you, And, with your Lockamithing .
Institute Diploma as a skilled Master Locksmith, you'll be all setto go.

Widespread demand

You'll find locksmithing work to do all around you...In homes,
offices, stores, factorles, apariment buildings, hotels, hospltals,
schools, public buildings, laundromats, vending machines... ust
about any place you look where a lock and key are used. Automo-
biles, new construction sites, banks, government locations...all
need and use locksmithing services, and pay well for your work,

‘Gel the exciting profit facts today all by mail...
no salesman wiil call

Mall the postage-free card or coupon.
We'll rush all the facts to you by mall.

MAIL CARD OR COUPON NOW

Locksmithing Institute
Div, Technical Home Study Schools

o * Accredited member, Mational Home Study Council
Youy ® Licensed by MN.J. State Deptl. of Education * Stale Approved
Diploma » Approved for Veterans

— Check here if ellgible for Veleran's Benefils
(AR AR SRR R R RN AR R RERERERER RN RNN]

-

-

-

[ ]

Then decide if Locksmithing can be your H Depl. 1110-008, Linte Falls, N.J. 07424 ¢

own answer to Independence and a more S PLEASE RUSH BY MAIL all facts and your FREE booklet, “Your ®

secure future. Do It nw—iaday. H Cpporunities in Locksmithing.” | am under no obligation, and no  ®

4 salesman will call, -

.

*  iPrint) ™

<, LOCKSMITHING INSTITUTE ;% =

*L % » Address -
a4 » 7 Lt —— —

- Division of Technical Homa Study Schools : - - = :

F Dept. 1110-088, Little Falls, N.J. 07424 ® City/Staie/Zip -

. .

. .

& N



STOPS YOUR

ROOF LEAK
In Just 5 Minutes!

It's pouring rain and your warm, dry home is
invaded by a slow drip, drip, drip of water leak-
ing through your roof. You call your local
roofer and are shocked to learn how much
roofing repairs cost these days.

While you wait for the next rain to come,
the wife is worried about the new sofa being
ruined from the down pour of rain water . . .
from your leaky roof . .

But, now at last, the new ‘and truly revolu-
tionary U.S. Polycoat Roof Coating! Imagine!
A coating so efficient, so unique, that it water-
proofs and protects your roof from rains or
snow all year long. U.S. POLYCOAT can be
brushed or rolled on over almost any surface
and dries to a rubber sheet-like film in minutes
—no heating—no mixing—use straight from
the can. U.S. Polycoat adheres to asphalt
shingles, rolled roofing, wood, brick, plywood,
cement, tar, aluminum, metal, asbestos, insula-
tion board and even urethane foam. U.5. Polycoat comes in seven colors to
match your roof.

U.S. Polycoat protects driveways, sidewalls, patios, mobile homes and

rking areas, too. But, if your rm¥ is leaking send for U.S. Polycoat today.

ou'll have a worry-free waterproof roof that will last for years and years.
Waterproof with U.S. Polycoat before you insulate!

U.5. POLYCOAT, INC., 7316 N. Monticello * Skokie, lllinols 60076—(312) 675-3666
MAIL TODAY

FOR ALL
POWER
TOOL USE
Usa " Cutting Gulda with
any nor‘tnblamr:ular saw, jig saw or router
Extands to 8'8", reduces to 51" for short
cuts and portability. Clamps to paneling,
doors and other long work. Make preci
slon 80° cuts, tapers, anglas, etc. Two 517
Aluminum sections, connector, clamps,
directions, only $19.95 pp. Send check or
MO to R.AK. PRODUCTS, Dept m-24
Box 23426 Miw.. W1 53223, MOMNEY
BACK GUARANTEE. Wis. Res. 4% tax.

SOLD ONLY IN U.S.A.  ONLY BY MAIL

Tune your Guitar

liks & prafessional] This new Investion is Idesl for svery
puitarist—bagimner or accomplished musieian, Bix preci-
slen- 'Iu-nu resds make uat tuning, a snap, Just slamp
hu T t amin your guitar, than u']ult tha siringe. When
r piteh In rone the esrresponding reed vibrates,
{II a8 simple ay that! |desl for bands or sombos. Tunes
all imstruments te exsetly same piteh. Gift boxed, Only
37.55 plus §1 shipping an l'rqn-dliﬂ'l Momey back gusran‘es,
ED SALE Guitar Stwdis 934-D, Grand island, Fla. 37708

U.S. POLYCOAT INC. Dept. PMO8
7316 M. Monticello « Skokle, lllinois 60076

Gentlemen: Please rush me_______gallons of U.S. Polycoat.
O 1 Gal.-$1295 [0 2 Gal.-%24.90 [ 5 Gal. Bucket - $59.75 [Include $1.50 Per Gallon for
Postage and Handling. Enclosed is

O Check [0 Money Order for total of §
O Charge my order to: O VISA/BankAmericard
Color: [0 Clear [J Silver [J Black [J Whiie

Omne ¥1Ion covers approx. 30 to 100 square feet. Two gallons covers approx. 100 to 200 square
feet. Five gallons cover approx. 230 to 500 square feei. Coverage depends on type of surface.

[0 Master Charge

[0 Green [0 Red [J Brown

Print Name

Address

Chy Stale Lip

CLOCK COMPONENTS

Regular and Lnﬂll Bhalt Battery Move-
ments. Baltery Pendulum and Welgkit
Priven Westminster Chime Movementis.
Bezed Diisle, Metal and Paper Dials,
Brass Mumbers, Plasile Numbers, Round
Markers amd Sirikes. Wood 5
Clock  Hardware, Hundreds of  items,
thuhltr Fricen, Bend H0¢ for 40 page

[Hf n
PRISES, INC

2913 West B |mt Bivd .nrhu. mrt.':m-

DEALER AMD APPLICATORS INQUIRIES INVITED—(312) 675-3666 © 1977, U5, Polycsat

4

o

An Huur

Battery Movement
& Hands

+ Battery movemants
at low prices
# Each movement

comes with hands &
maunting hardwara

5515

WITH YOUR OWN SAW
AND TOOL SHARPENING BUSINESS

Save 1/2 the cost of other machines
Operate in your basement or garage, part-flime or
full-time. Aequires no selling - no costly mvenlary,
and pmh comg to you over and over again. Gain
securlty without werry aboul
recessions of lay olfs.

= Mo exparience nesded - mpks money

Irom ihe wiarl
= High pradll - na Invenbery - o salling.

* Quartz/numerals

dials available
1 movement price—38 98
{6 or more at 56.98)

Send lor FREE CATALOG of Clocks & Kits. ® Tha limest squipmend - al leas cosl
CLOCKS = Complete Instructions & salling aida -
™ KITS Wi ocan ovn hlu;"ru.

UncompromEsed in qua Ity interm atio _‘I ohligation
g e TREYCO '* r: Bidg.. B gt 17, 1410
3210 Airport Way, Long Beach, CA 90806 L n1.
(213) 595-4981 J Phane: 718/ 803 - BS25
i FINEST IN SAW SHARPENERS FOR 30 YEARS

232

POPULAR MECHAMNICS

DOME HOMES

Assemble in & few days using only housshold
fools, No skills needed. 12 models from 300 to
3,500 8q. ft. Enginesred and Code approved, Cum-

phl- cul shell packages from 32895
f 24 page color catalog and nemrest dﬂ-
lr ld ress.
Il;t 157
Bax 5621

Riverside, CA 52517

Burglar - Fire - Smoke
Alarm Catalog

* Billions of dollors lost annually due
to lack of protective warning olarms,

FREE CATALOG

Shows you how fo

protect your home, business

and person. Wholesale
prices. Do-it-yourself. Free
engineering service.

s | Burdex Security

Box B2802 PM098 lin:nin,He.&Eﬁﬂl




THE ULTIMATE IN
POLICE SCANNERS

cet The Touch.” by

List Price $329% : ;« £ency

—

SArel T-16K : ESCO's Price..$214%

Thara's no need far cl.TsBaH iy the TOUCH, You just 1ap n
i ey ou want Tor g of 1he Pubbc Servica Bands on
ary of 16 channets. Or, the TOUCH will also seanch oul now
frequencies autommtically, independent of scan function
Exclusive Woalher Alert Can aulomalically warn you in the
event of severe wealher. And ow exchssive priorty scan will
imerrupl calls on any alhe channel 1o being you & NE!SI[F
on channel one. The TOUCH covers 30 1o 50 mhz, 146 bo
174 mhz and 440 1o 512 mhz. Use your MASTER CHARGE
or VISA cerd for {astest servce. Personal chacks ane hsld
far bank clearance causing a dolay i recesving your ordes

Order Yours Toll Free Dial B00-821-2312

or wrike o us

ESCO DISTRIBUTING CO., INC.
3214 S 169 Hwy,, 51, Joseph, Mo, 64503

Send §2 for our full line Elecironic Plciure Catalog

WOODWORKERS!

mars.

Our  natlonally  lrcilated I
publication provides with 1
over 70 PLANS PER A.

Plus @ Shop Tips 8 Jig-Bullding
® Workshop Incoms,
& Antiqus Repalr
® Baske Instruction
SIM ISSUES PER YEAR FOR ONLY $7.00
{Foreign subscribers sdd $2.00)
mail check or money order to:
The Woodworkers Journal
DEPT S19SUNSET LANE
WASHINGTON DEPOT, CT, DETHM

MAME

ADDRESS

§ CITY STATE____ 2P

Logsplitter

$449

FACTORY
DIRECT

COMPLETE AND FULLY ASSEMBLED
17,000 Lb. force, fast cycle, rugged deaign
splits tough logs easily, seli-contained
Sand for frea (nformation on owr full line

THAUST MANUFACTURING, INC. DEPT, 809
8801 5. Yosemita, Englewood, CO 80110

L 303-770-3163

IMPORTED

LOCK BLADE
$2.95 Ea.

Qs
e\

Maodeal ® e
K-12-AL

#" Orwaesd] Langth
B Whan Cleied
= Cipewiva bralan by
o Gmarpand
Faugh

T
age and handlsg

WESTBURY SALES CO.

ATIMAPLE AVE Depy, L-9-0 WESTBURY, N.Y, 10590

(" “Youcan have )

a happier life
—excellent income
—perform a service

everyone needs

—work part time
or full time”

Frangis von Schrades
Prasidant

—

UPHOLSTERY DETERGER 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
gervice everyone 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 Datarger (not
shownabove ) cleans walls much faster than
by hand. Start with just one machine, it you
wish. Then, as your business grows, you
may want to add the other two and thus of-
fer a complete cleaning service. You own
your equipment—no fees, royalties, con-
tracts. You keep all you earn. Work full time
or part time. Your investment? It's so small
you'll find it hard to believe. What's more,
we help vou every step of the way, just as
we've helped thousands of other Von

Schrader Associates to financial indepen- |

dence.

Free Booklet and Record
give you full information

I,_.—-'H.‘.

| Get the facts about your
future in on-location clean-

' m ing. See how well Von

Schrader Machines are built,
—— == how easy they operate.
| Extral Special Recorded
Massage from Francis
von Schrader to you

I included,

Call Toll Frea 1-800-558-2484
{except in Wisconsin, Alaska, Hawali)
Call anytime—day or night
If you prefer—use coupon

] ]
- company |
' V0N '
1 1000 Pace, Racine, Wisconsin 53403 1
I Piloase send complite inlormation on Von L]
: Sehrader Machines. (No salesman will call) :
I Mame 1
1 (Fioass PRINT) 1
I Addrass 1
i i
1 o

§ i
I Stale Zip. [
]

---------—-—------_‘------’

SEPTEMBER 1978

SEND FOR

GOVT. SURPLUS
CATALOG

SAVINGS TO 90%

INDUSTRIAL + MFG.
BARGAINS IN MARINE »
AIRCRAFT = AUTO =
HARDWARE

Send 50 (or $1 for fast delivery)

: AIRBORNE SALES C€0.oert pute

#2501 Steller Dr, PO Box 2727, Culver City, CA 90230
" Satisfying Cuslomers Worldwide Since 1945

LIMITED SUPPLY OF
PILOT'S GLASSES

AVAILABLE NOW AT

REDUCED PRICES!

|'.

22 3 8 30 0 2 2 O <
320 2 2 o 2 2 2 2 2 o o 2

~ ______'~—""_'_ 3 1'.
B ‘“b“ ) ONLY
E;c'_;lslnn i / 1 .y $9|95
e e st

far onky §9.95. If you gould buy
thirn alsmatets. iy would probably cost you over 320

Handeratted, 1hese glasses heature hargened melal
Iramas {in your choice of gold or miver ). Impaci-rasistant,
polished glass lerses. And selecli Py -SCTRRnInG
capabilitis (a mush fos piots. greal for you |

Your satislachon & guaranteed M youw don L lind thal your
now Flight Glassas are warh mona (han 39 05, simply mail
o back within 10 days. Your moniy will ba rebunmad

Toordar, sand chack or maney aroes [include 31 00 ko
postage and handeng) o Precision Opocs, Dept Q.
P C Box 14006, Atanta, Ga. 30224 #Fluam%uﬂu
ibver lrarmes, ) SPECIAL. Ovder now and get TWD
ondy $18 plus one dellar handing chage

A LIMITED OFFER FROM PRECISION OPTICS

id or
IR lor

PLANS AND INSTRUCTIONS FOR
’.{- 8 1 (SR S
Mini BRRR . oivieninnraiess S00
T L 7 SR = K ]
127 Sall Boak s .oconarnonanse 3400
Froni Tracilen Go-Kart
with Gearless Diferesiial .. ... 510,00
F.ml,l;:__ ,HE
ed AR i d
ili l ] H..F T:mw einwann s i s s S0GE0
Minl Vehielrs Plans
Dt <L

PORTABLE STEAM CLEAMER
Bisam ki B0 dpsands

CLEAM:

Engines, Alr Fillers, Lawn mowers,
1 year guarantes on fire box, colls.
Uses liguid ssap, propane fired.
‘Waight 120 lbs. Auniliary pump re-
auired on low woler presiure.

WEDCO MFG. INC., Dept. M-9

ool Lane-Box O, Jacsson, Wye. 83001
_— e ——

SMALL GAS ENGINE SERVICE MANUAL
136 Pages cover 24 major brands used on over 500
basic models of lawn and gardén eguipment
Money-back guarantee Send §7.95 We prépay
postage

TECHNICAL PUBLICATIONS DIV, Depl. PM-88

.0, Box 12001 Overland Park, K3 B6212

I Canada conlact Lembiops ndedees, L, Seaitorough, Ontano MTH THS

. Heavy duly ball Bearing pump. metal, rust:
prool Type X8, Stainless shaft. Use La HP or

iarger, 1 WP 1,200 GPH 60" high or 3,000
Ch GPH 25 well. 5,200 GPH max. 14" in;
1" out, Belt or direct drive. §19.98
o Type P won't rust or clog, Bronte bear-

233 |

ing. To 2400 GPH. 1" in; %" aut. $13.95
sh with arder. Meney back Guaran

p'od cd bae.
LABAWCO, 80 Hwy 206, Belle Mead, N.). 08502



RICKA DUO-WHEEL
CONVERSION KIT

*increase *Greater
tire capacity operating safety
sLonger tire life

Write RICKA MFG.,
DEPT. RPM-2

Pequot Lakes, MM 58472
for livsirated Brochure

Salll wood faster than hydraulics, safer than
old *‘sledge and wedge'' methods. Ram action
drives the splitting point completely through
the log. "“Woodchompes'' splits the log on
uu ground, ro Mg logs to & machine. Pro-
vides sxarciss without the danger of swinging

iR hmﬁ:ruun’ toal. Satisfaction gusranteed.
Homeowner's ‘“Woodchomper™ 24 Ibs.
hhm} $49. EI:I Ed Heawy duty ‘“Wood-
champer'" Ibs. (will l]Sn drive

llul fence rull] 574.50 ppd. Plans

F.0 "IJhln '.H'I\'I'H”IIIIF N 38012

WASTE OIL HEATER

# Proven ¢ Smoksless & Odorless
You can beal lhe energy crisis
in shop, larm, home, or business
and Heat FREE..use any type
wasle Qlj DEALERS INWITED

LENAN ENTERPRISES
Info  BOX 94
$1.00 MILTON, WISC. 53563 87000 BTU

i +24.95

PLUS 12 O POITAGE

HELMET " L
T & REPLCA) GruaRANT EE
COLLECTORS! 32 PG.COLORCATALDG 51.00
WOWL 1] Msdals, Chal War Hats, Fiags ate. 100° of Nena
e UNIQUE IMPORTS, ING. Dapt. PM-5
rt el U0 FRANKLEN STREET, ALEXANDRIA WIRGINIA Frind

I § 4. — 1 Display your gun collection
' : . handsomely in this locking

Ready-To-Finish
GUN CABINET

Choice of solid Walnut or Pine

Prices freight
Start at s139 pre-paid

This solidly built Gun Cabinet comes to you pre-
assembled with glass installed., ..ready for stain and
varnish, Rich Walnut showpiece features locking
hinged door above, and 9" deep locking storage
vault below for handguns, ammunition, cleaning
equipment. Tall Cabinet stands 632" (H) x 247 (W)
x 11" (D). Displays six rifles or shotguns securely.
Antique English-style drawer pulls and matching
door hinges provide a distinctive finishing touch,

WOODCRAFT COLLECTION =
1400 Morth Fruitridge Ave_, Box 11 Td—wWWwT /Wy
Terre Haute, Indiana 4781 |
Please send me [reight pre-paid
Gun Cabinelis) in

Solid Walnut Ponderosa Pine

(complete) {drawer not
199 717249 incheded) $13% 717272

Enclosed is my check, money order, or Master Charge! Viga
Mumber (include expiration date) for $ .

M iMs.

I Adciess e

FREE COLOR CATALOG ‘i — Stale Zip

Ready-To-Finish

Mail today! D Please send my FREE Woodcralt Color Catalog .;m_.-
I SATISFACTION GUARANTEED or MONEY BACK

L ) e ey e s v, o ]

GO-KARTS FACTORY DIRECT
Mow you can afford an all welded
tubular steel factory made Go-Kart—
We have Go-Mart frame kits with all
‘welding done, ranging from 3$29.95
to $69.95 and :nmple’cu Go-Kart
Wits with 344 hp engines rang-
ing from $119.95 to $159.98, Euml
$1.00 for catalog :nd complete set n dnu-'lngl

Schmieder Motor Co. ,,.,;.,.,...._ U

FIND TREASURE!

Locate coins, i&ﬂlllz. goid, silver, ciher valuables
with world-famous White's electronic mineral/metal
detectors. Call bofi-Iree for location of neares! dealer.

%‘.‘;ﬂl?w[m fif.. call BO0-322-4400)
ELECTROMICS,  FREE
DEPT, PAR-D Literature

1011 Pleasant Valley Rd , Sweet Mome_ OB 97388

PORTABLE ELECTRIC POWER

Bulid :uu: own 110-Violt Electric
Plant from used paris, Will aper-
ale Fghts, power tools, heating
unils, brush-type elect. mobars,
plus charge batteries and arc
weld. |deal for boals, campers

and ghaps. Plans §$7.50
Chack o WO, GHAPALA G0,

1020 E. Irving, Dapl. M Tustin, Caiil, 92680

MAKE SﬁUSAGE

WHY NOT?
GREAT SAUSAGE RECIFES AND MEAT CURING an i
lustrated 227 page book wrinen by a sausage maker for home
use, ower 100 recipes, FREE supply catalog has book price,
equipment, cures, casings eic. Write R, Kutas Co. Dept 1 1067
Grant, Buffalo, NY 14207
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POWER LOAD

FASTE HEH.

CHAMDER

Make instant concrete fastenings
with the skill of a pro. Nothing
compares at this price!

FIRING PIN

$ Only the new Remington Power Hammer lets the an
make power-assisted fastenings to concrete, cement block

lwl uﬂlr or mortar joints with the speed and skill of a professional.

£34.96 for kit Wi'th a single hammer stroke to the firing pin, Power Ham-

including 18 assorted pins ml' 5 Fﬂwﬂr charge drives a special hardened pin through a
and 18 powar loads

or 3,” steel Into concrete. Creates a bond so strong,
yuu'd need 1,240 Ibs. of pull to remove it. Ideal for fastening
furring strips, studs, shelving, shutters and more. And it's
affordable . .. $29.95 for Power Hammer alone, $34.95 for
kit that includes tool plus assortment of 18 pins and 18
power loads. Saves as much as 15 minutes and 30¢ per
fastening compared to lead anchors and threaded fasteners.
Order yours now. Send check or money order to Remington
Power Hammer at the address below. Not available In Alas-

ka, Hawaii or Puerto Rico.

DESA nousTrEs

A Unit of BNTCE] International Corporation.
25000 South Western Avenue, Park Forest, IL 60486




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 November, The closing |s September Bth,

Send remittance payable and order to Popular Mechanics, ATT.: H ildegard E. Kappel, Class. Adv., Mgr., 224 Wast 57th Street, New

York, New York 10018. As a consumer service and in cooperation with our mail-order advertisers ‘who use post office box addresses

for thatr convenience in handling your order, Popular Mechanics maintains a register of such mail-order advertisers containing
their complete names and street addresses.

When answering advertisements please use the zip code number

AUTOMORBILES

F alve Rep Ig
Back Guarantee! Free Bm:nuru .ﬁrrnw
ITaM, Brnhn A.rrw. OK, 740

RETUNING MI MAXIMUM ECOMOMY:
mileage Increase 55%, horsepower S5.-10%. Details
E;!lh Techneering, Box 16888, Columbia, Missouri

Fials to :Im:trli;1 50
Robert Bucy, Box

00, Money-
roducts, Box

Average

I.El:'l'lltul--i:nrlurt VIN's
mph plans $22.50. Infa $1.00.
28794, Dallas, Tx. 75228, bR

MPG INCREASED 30% | !! No gimmicks- oo
adgets. Professional Secrels ra-ua!sﬁ Fru -
I_I_P_I-_-'F_n_l:t_ﬂ___if‘_iﬂ_ﬂ. 453- WHE N‘l"ﬂ lIH

WIMDMILL Electric Car, plans, phota, und .50,
ﬂlg[g:_ggpq_ﬂmt!_glil Houston, Texas 77036

GOLDEN Eagle cars, Eshelman, 621 NE. 30 Terr.,
Miami, Florida 33137

BIVE Your Car a Hlng and Valve Ihpllllr& Job
While You Drive. Motaloy Pellets, tails
Free, Reardon cnmpm. 3815 Montevista Drive,
Chattanooga, TH 374

SUPER Special dry wet lubricant “TMT" guaran
teed to give you belter Gasoling Mileage, more HP,,
longer Emging  Life, reduce Ol Bufning, reduce
Enl ne Drag. Give one time only 10 minute, no
Tools, Motor Treatment, l:m T:ur.t Motor Boats,
Diesels, Chains, Forks. Lee's Distributing, 905
Dunning, Canal Fulton, Ohig 44614,

YWATER BURNMS". Televised hru-hihrw;h FI;H'HII'I
tent drawings, instructions - %1025, Newva
asearch, Box 8291, Wichita, Kansas 67208

AMAZING Discovery reduces engine wear, in-
creases mileage. Frée delails! Melco Enterprises,
7710 Nora, Spokane, Wash. 95206,

IEM.ISTIG Steam Driven Model Cars: Steam
Elw . Box: 101, West Brompton, London,
10, EMII

DEAD Hﬂil‘ﬂ FM“;-IN turn  headlights off?
Install head)ight alarm. Simple instructions. Money
back ;u:nntu ;? &5 PPD. PAR Sales, Box 25401,
Tamarac, Fla.

TREMENDOUS SAVINGS POSSIBLE!! Eliminate Mid-

diemen!!! Buy, Sell, Trade any Car, Truck,

Mutnn: g, Alrplane  at t price. Detalls
2.00 rﬂundam:] Fiﬂdﬂl Exchange, Inc., Box 2245,
ringheld, VA 22152,

ANALYZE YOUR ENGINE DIL. SPECTRO l.llll.'fili -
A MAINTENANCE PROGRAM |3 vour tool to evaluate
the conditien of your oll and to provide valusble
information on the operation and condition of the
vital componants of r vaehicle. Send $1 for wsed
oil submission kit. Analysis fee of $7.50 must be
enclosed when sample is submitted. Intercontinental
'ﬁ.‘é&"&'f’"" Corporation, Box 208, Brookfield, CT.

BUYING A USED CAR! Know what to look for and
SAVE hundreds. $2.00. B, Kenney, Box 522, Newport
News, VA, 23607

§ WAYS To Buy a Car, from Successful Car Buver,
Save, or Money back. Fedor Enterprises, Box 171,
Red Lodge. Montana 59068, $2.00.

UP YOUR MPG. 40%. . Easy-Takes 30 minates.

Frée Brochure. Evans, Box 912, Temple City,
California 91780

PARTS: Army Jesp and truck parls. Spare Parts &
qulanlrn-mt Ca., P.O. Box 751, Lexington, Kentucky

MOTALDY Ring WYalve Job while driving, Guaran-
teed. $6.75, two $12.25. Andris Associates, Box
34081, San funnltnn CA 94134

RINGS—Vialve j-ulu—MiIIu Drwm
Motaloy, 2532 Superior, Chicago 606

Hﬂ'l'll.l.'l'l' Rinf Halve Job  While
aid, Two %11.50. Guaranteed. Permapla
-iIZIM . New York, N.Y. 11372

INSTALL Auto bndr side muldma. Mumlnum and
vinyl. 'Will not fall off. Prevent parki lot dents,
Send $6.50 tor complete instructions, Material order
form in book. Make mﬂnua instakiing for others,
Accints, 1836 Sunnymeade Dr., Jacksonville, Flarida

Free Details,

ﬂF|iI.I'Ir|tr SEBI;I:I
B 't

AUTOMOBILE Burglar A!nrm £2.00.
3484 Washingtcn, Cieveland, Ohio 44118.

STOP ENGINE SMOKINE - Independent Lll:.ld-ral_ﬂ-r!r
I;‘;ﬂlfill 25¢. CAR-TUME, 101 Shelmire, Philadelphin

Tekgard,

Carburétors, hr;wmg; &
t. 1, Box 78, Hitchcock, $.0.

AUTOMOTIVE Toals Eulpmqnt Matignally
Advertised Brands It I:lis-:nunt rices for Mechanics,
Send marrhu Envelope for Current  Specials.
s:lsgﬁlzihd istributors, 401 Augusta St., Cincinnatl,

PROFESSIOMAL CAR CARE TIPS, Meguiar's will
send you B valuable booklet jammed with ideas and
suggestions on how to clean and polish your car.
The Information Is the resull of over 50 years
xplrrhunnu helping professional auto finlshers, Send

tm Meguiar's, Dept. PM, Box 17177,

100+ Miles pll I.
ditalls $9.95, Carbu,
57348,

Invine, CA

MOTORCYCLES, BICYCLES
MOTORSCOOTERS & SUPPLIES

SAVE DOLLARS! TURM YOUR BICYCLE INTO A HIGH
PERFORMANCE VEWICLE. Learn Do-lb-Yoursel Adjust-
mant Secrets For Gréatér Speed, Control, Flexibility
And Ease - Of - Handiing. PLUS Gold-Ming OF Money-
Saving Repair TT Easy - To - Follow Manual
rmfumy liustrated, $2.00 Includes Postage And
Handling, Send Check or Money-Order To: Paul
Caosta, 0. Box 67653, Los Angeles, Ca. 90067

BE YOUR OWN MIMIBIKE MECHAMIC. An easy way
to save maonmey; do-it-yoursel!, Buy s photocopy of ar-
ticle as it -hpurad in P.M. far MILH,ES, Send orders
to: Popular Mechanies, Depl. HE x 1014, Radio City
Sta., New York, H.'r. D'E

HANG GLIDING—AVIATION

PRO-BOOMERANGS! Championship designs—books.
Vacation fun! Ordér Free catalog. BoomerangMan,
306 Park, Monroe, LA 71201

AIRBOAT Pmpalluf Engines, Hubs, Mounts,
?Iu“ Corvair, 'H"W onversions, Removable
Mirdrives, Catalog 32,00, Banks-Maxwell, Box J30LE,
Ft. Waorth, Texas JE105,

BUILD SPACE RANGER - Ih'urld‘a. nhupﬂl WTOL.
Plans &  Blueprints $14.95  Spac Ranger
Corporation, 119 Terminal Building, Bualn; Field,
Seattle, WA 98108,

~___ MIDGET CARS

BUILD “'THE BUG' Your own persamal sporis car,
completely ditferent than snything else on the street!
Enginsered to make construction as simple as nmrhh
Photocopy  of article availsble a3 it sppearsd
Popular Mechanics past issues. Available for ﬂ!s
Send order to: Popular Mechanics, Bex 1014, Depl.
HE. Radio City Sta., MNew York, MY 1001%

AUTO SUPPLIES & EQUIPMENT

WHIRLAWAY WASHER 15° 4 Sections, Washes Cars,
Vans, Motar Hnmuhr airs Windows, Washer Head

Turns 15 Hundred Pu:h Pu-ll H rauHc Sudﬂf.
Uses Unlimited ﬂrdur 24.9 Dunn's
Distributors, 15841 inrmm I.nslr-l. Mich.

48906. Or Wirite, Detsila Free!

HYDRAULIG Jack repalr kits parts and supplies,
Catalog $1.00., Hydrawlic Jack Packing & Tool Co.,
Ing., General P.0O. Box 3, Staten Island, N.Y. 10314,

umnmlmmiui'nir_nm'ﬂiiig_ﬁi._ Details:

Hedelund (PM), Box 5686, Las Vegas, NV. 89102

HANGLIDING, Gnmnlutu III-tII'IE."EﬂGEI n1' liders,
accessories, books. $1.00. tdcors, 109-PMX
Second, Sausalito, 1:: !-IEH

MOTORIZED HANG GLIDERS. Complete Powerglid-
ers, Kits, Accessories, Catalog/photos $2.00. Rotec
Engineering, Box 124, Duncanville, Texas 75116

DESIGM/ Build Airplanes/Hang Gliders. Simplified
Publications, Frée Brochure. McCoy Aircraft, 12820
S, Figueros, Lot Angeles, Cllli 1

BUILD—One-Man JET HELICOPTER! Easy, Inex-
pensive. Detailed Plans, Drawings—36.00. Helicraft,
Box 3053, Redondo Beach, California 90277,

HANE GLIDING! Motorized and conventional. Read
about 100 - mile flights, 10,000° Altitude gains.
Latest news and do - it - yourself tips, $10/Year
ﬁu.rrnru-:né ﬂ.’hﬂ'lll issue, Glider Rider, Box

6009, (P-9), Chaltancogs, Tennessee 37401

HOVERCRAFT

AEROD-CAR Amazing Hovercraft bulit Illllwﬂl
ardinary tools, Lawnmower Bnging power 133
oné man plus. Hovers, flies forward, backward. Side-
ways Over Land/snow,water, Complete construction
lans @&nd brochure, $6.95. Aero-Projects, Box
118PM, Clinton, New Jersey 0BBOS,

'HOVERCRAFT Plans All Sizes Tested Designs I:Ill-
jog, $1.00. Universal Hovercraft, Box 281, Cordova,

IL. 61242,
CB-RADIO, TV & HAM
EQUIPMENT

POLICE Scanners, Crystals, Antennas, {}B!. Radar
Detectors, HPR, Box 16224, Denver, CO BO219

TOWERS- Aluminum- cunuu for best receplion
& transmission- Buy Direct- Iorrr & Save. Cata-
jog  $1.00- refundable, Aluma Tower Co., Box
2B06PM. Vero Beach, FL. 32960,

GOVERNMENT Surplus  receivers, transmitters,
snooperscopes, parts. Catalog 25¢. Meshna, Nahant,
Mu:l 01608 5

. RADIO & TV TUBES. Free catalog, Cormell,
4213 1? Universily, San Diggo, California 92105,

FREE Eduuunnal_fﬁfﬁﬁ Catalog. Eduﬁils
rﬂrhmm Department

TES5B, Hewlett, MNew York

- wnnLﬂﬂ.E CB, Amateur, Marine Scamners, List
25¢. Scannér or stals, $4.25. Enterprises, Box 461M,
Clearfield, UT B4015.

. nuNlrdLMlIEth Arﬂ;ﬂul Jrguudu:::ﬂnn mﬁwwi
requency counter, ns

cam: :ith order, E EEIIH Walnut
Creek, CA, 04596

ELECTRONICS

MECHANICALLY IMCLINED INDIVIDUALS - WANTED
« ASSEMBLE ELECTRONIC DEVICES IN YOUR HOME.
Get started In spare time. Experience, Knowlsdga ar
Invistment Mot Mecesssry, Expect big profils: §
$£600/Per Week Possible, Wr far free lilmtuu
ta-IHni how. Electronic Development Lab,, Box 1535-
ingllas Park, Florida 3f56

BUILD Am X-Ray Machine. Froe Details! Send sslf
podressed stamped envelope. LInnJl'I'I' Publications,
Box GE2PM. Cenmtersach, N.Y. 11720

HIHIHU luNl mmnum For
easy! Manual shows how. $£3.00 i.".ulrmiud
nnl 495, Great Neck, N.Y. 11022

HIF1, TAPES, PHUHMIIIFI'IE-
RECORD

|
ler R,

OLDIES- 45 RPM ﬂrl%ln.ll hits, Catalog $1.00,
CAS Record Sales, Box 197, Wampsville, N.Y. 13 H

RECORD-TAPES! Discounts 1o ?31’; all labels
purchase obligations; newsletter; discount divi
certificates; 100% I.lirlﬂtltl Free dﬂlbl;. Dis-
count Music Club, 650 Main St., Dept.

Rocheile, Mew York 10B01.

OLD RADID SHOWS On Cassette Tape. Free Cata-
‘l‘uﬁisgxnllw Adventures, Box 54458, Fort Wayne, In.

RECORD ALBUM WALL FRAME, ﬂd&:ﬂn "t'wr
Favorite Artist, Creatlve Decorating

(5end  $2.00), Martin's Gilts, 41 George l..lrhnn,
Cheektowags, Mew York 1422

FREE Catalog — Electronics Kits — Amplifiers
— Preamplifiers — Psychedelic Strobes — 3SCA
Adaptors — Color Organs — Digital instruments —
Guitar Amplifiers, FREE Subseriptions. SWTPC, Bax
PMI2040, San Antonlo, Texas 782

MOTION PICTURES &
SOUND EQUIPMENT

16MM SOUND Films, Futuru. Shorts. Bedner,
60632

5300 So0. Talman, E:-'nlcun

VIDEOCASSETTE-SUFER 8-16MM I.H'I'E!'I'll-llllll‘l’l
Free Catalogs, Specily format, Cinema Elght,
PM, Chester, Ct. 06412, (203) 526-9513

SUPER B Features. Free Listing. Ritchie, 24 Clay-
potts Place, Dundee, Scotland

“"SUPER 8, 16mm & Bmm Full-Leng
Digest Films in Colar and Black/White, Reck Movles,
Jack Nicholson, Sherlock Holmes, r, Selznick,
Hundreds of Titles, FREE Illuslrated utal'nl HILES,
Box 15T6PM, South Bend, Ind. 46634

{Continued on next page)

th Features and

NEOVA 11 WW Haverceall Information 55. Nealeric,
Terre Haute, IN 47804,
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CAMPERS & TRAILER
KITS—PLANS
“"BUILD vour own - Camper -

Trailler - Sth Wheal -

Motarhome - Plckup Cover - Cam I|1|. Tralker - Save

- Kits - Plang - Full Sire Patterns, Send $1 for

Kits Equipment Catalog. Van Conversion Plans

00, Gien-L R-Y's, 152 Rosecrans, Bellftower,
CA 90706,

BOATS, TRAILERS & KITS

ﬁlfi“i ~ PLANS - PATIERNS - Fﬂﬂﬂﬁ

World's fargest catalogues - 300 modem “onegf"
smateur design In fiberglass - plywood - stesl -
sluminum -**Stepbystep” instructions - powerboats -
inboard - cutboard - [ets - crulsers - sportsfishers -
houseboats - hydroplames - runabouts - salibcals -
da Ilm Tra umllaﬂ- motarsailers - multi-hulls

- CANGES - FNL atnln’fu + resin -
film Iass C- Flﬂ - foams - Balg rdware - ote,
-:lli “uu $1.00 - with Boatbuilders Guide $2.00 -
“ « 16-FP Agualane- Tomewanda - New York

unn:: JES - KAYAKS - KITS -
lll'll‘il -

Moulded fiberglass -
lywood - world's largest line - §.35% litera-
with boat bullger's manual §1. CLARKCRAFT -
1_63 ﬁquallna Tonagwanda - New York 14150,

E'I‘lllI.IH 1978 Bi!g: . all sizes . ., $1.00
handiing . . . Scott-MeCulloch parts . . . Electra
rilm:. 610 Merrick Road, Lynbroak, MNew York

OAT PLANS—FRAME KITS—FULL SIZE PATTERNS!
Hun 12B-page caulux.f Sallboats—Powerboats—
Inboards — QOutboards — Jets = Crulsers =— House-
bosls — Hurutmuta. -— 5hi_boats — Workboats —
Hydroplanes — Tunnels — Pontoons — Spartfishing

boats—8" ta 45°. Easy, proven methods especially
for amateurs include step-by-siep plnturlal nstruc-
tlons. BOATBUILDING SUPPLIES — C-Flex — Alrex

— Glugs — Fastenings — Fiberglass — Resin —

Hardware — RIgging — Spars — Sails — Bna‘l
Trailer Plans — ‘'How-To" books. Send $1 i
Canada) for catalo lus Free “Boatbullding

Supplies'" brochure, Marine, 9152 Rosecrans,
. MP, Baliflower, CA S0706,

FIBERGLASE - RESINS - Feam - glass - epoxies -
mat, etc, Factory prices - $1.00 for literature -
CLARKCRAFT - 16-P-1 - Agualane - Temawanda - New
York. 14150.

EXERCISES FOR PEOPLE TOD BUSY TO EXERCISE.

How to be fit, -m:lun: anywhare, Six Minutes
Daily, 'llllﬂ'lwt I:‘1!;! smm:uun uarantesd,
Sen VENT, I:Ilﬂi! Box 668, Milwaukes,
ﬂ::ornin 53201

184 IMCH Arms - 90 Days or Refundf! §3.49 -
Completel] Westpubco, Box 1B83-M, Boring, OR.
970049,

SECRETE OF QUICK WEIGHT GRINS! 32.00-

Complete!! Physical Culturists, 3339 Herbart 5t.,
Honoluly, Hawall G6B15.

FREE Detalls Mind- Powsr &nd SuCCBESS
Secrets, Freelite, Box 1124, Garden Grove, CA, 92842

SPORTING GOODS
& EQUIPMENT
TRAPPERS: Send 25¢ for our Catalog of Famous

Trapping Supgﬂﬁ. E.), Dalley's, P.O, Box 38M, Unlon
Hill, NY 1458

BELTS FOR POWER SAMDERS! Indu:lrhl quality
coasted aluminum oxlde tested and chosen by major
tool, firgarm and other manufacturers for ﬂllhmH
!'I"ll‘llll woods and plastics, First time thesd fou
hang lasting belts have bean availsble to the publ
Special offer of three fine, three medium, three
coarse, Specify size 3¥x217.512.05 3224751695,
Return wnused belts for full rm‘unﬂ BELTS, Box

#9098, Oranga, CT, M-q-??

ROUND AND SQUARE TUBING BENDER FOR HY-
DRAULIC PRESS. 5. WRIGHT, BEMDER /PRESS, P.0. BOX
121, ESTERD, FLA. 33828,

COMPLETE LINE Of Figh guall low-priced
CUTTING TOOLS, WOLDIME FIXTURES, PRECISION
m:rnuu:m METAL CUTTING uhu:: DRILL
PRESS MILLING MACHINES, BANDSAWS AMD

MUCH, liur.u MORE. Most [tems delivered free. Send
$2, for :52 gll! 1978 :mla% refundable with first
order. 0. Box 343, Sterlimg
Heights, MI:h um

ARCHERY Lowest Discount Prices. All top brands.
Orders shipped same day  received.  Money-back
Iuarmtn. Worlg's Lergest Suppiler, Free catal
nderson Archery Corporation, Grand Ledge, Michil-
gan 48837

GIANT MAGMIFIER! Read finest print in the dark,
2-¢ batteries, $5.95. FIMH]' Housg, 909PM 5, Wash-
ingten 102, Denver, Colo. 80209,

BOWLERS !!' Record frames bowled. Your personal
bookiet. Send §2.00. Charlson Associales, Box

SOLAR WATER HEATER—Installing a fam  that
heats water with the emergy from the sun 15 na mare
ditficult than installin conventiansl-typs water heal-
er that uses gas or ebectricity. You cam da it] Photo-
copy ol Populsr Mechsnics arlicle svailable for BSg,
Send worder to: Popular Mechanics, T H
1104, Radie City Sta., New York, WY 10019,

AMERICAM MADE PRECISION DRILLS, Inﬂustmi
grade, high speed steel 13 piece set, $9.70, free
case, Clncinnati Drill lﬁn.. 14622, l:lru:rnmtl
Ohio 45214

45682BE, TAFE, OK 73145, -
TRAMPOLINE Kits (lumbo 612" $129.00). Free
Literature, Imnpnllnu Supplies PM, 1367 Highway

138, Riverdale, GA 30296,

FISHING, TACKLE, LURES

BRASS Evelets for sinker molds. Ed Hain, Box 163,
Cleona, Pa. 17042,

HUNTING, GUNS, DECOYS

PELLET GUMS AND ACCESSORIES. Finest Eurppean
and custom models for adult wse, Satlsfaction
uargnteed. Free catalog? Air Rifle Headguariers,
nc., Dept 72-8, Grantsville, WY 26147,

BLACKSMITH & FOUNDRY
SUPPLIES

ANVILS - Forges (gas or coal)
hammers - tongs - all blacksmith supplles. Crder
your calalog today - $1.00 - refunded with first
order, Mankel Blacksmith Shop, 7836 Cannonsburg
Road, Cannonsburg, Michigan 49317

WELDING, SOLDERING, PLATING

priable Welder AMPS. FREE Informa-
ticn, 22|:| Har-.rarn West, Winnepeg, Manitobs, H2C
1¥d Ca

-anwil bemchas -

WONDER WEAPON - More Lethal than
Detalls $1.00. Wonder, 4898 N.W. Tth Court,
tion, Flarida, 33317,

istal.
ianta.

FREE Catalog, Kayaks, Camoes, Sailboats, Firegues
Fishing Boats, Duckboats, Plans, Pettems, 49
;"5?:0‘1“ Outdoor Sports, Box 1213—?, Tusnnluﬂs&, AL

SAVE MONEY! Bulld your own boat traller from

plans. Buy parls wholesale, Save $%. Send $1.00 for
‘}?—';1'3‘ rail-Tee, Rt. 3, Box 88, Alta Loma, Texas

SAILBOATS: 18° - $1295; 21° - §1795; 26" - $3265;
!U'dJEHSS Save $2000 - $15000 - morel 7 ll:l:«r
'I'iberzllsl. models. Enxsy terms. Free Catalo

5 BC- JB0D  West High 13,
Bﬁ::vllm lidllnnesou. 55337, b ERWaY
CAMPING EQUIPMENT
& TENTS

Tremendous Selection, Free

CAMPING Equipment,
Box 407N, Bogota, Mew Jersay

Catal Campmar,
I:IJ'EI:-'“'E .

PM'S GCREAT, NEW MASTER HOME CARE GUIDE.
The latest amd greatest in the Popular Mechanics
Masier Guide Series, Lays out all you nesd to hnow
about home repairs, from basement waterproofing fo
roof repair, 24 laminated, wipe-clean shesls on 12
stand-up, hang-up boards. 150 charls apd illustrations.
Preperly used, it ean sawe thousands of dollars, $4.95

0¢ to cover postage and handling. PM Master Home
Care Guide, Dept, HE, Box 1014, Radie City S5ta.,
ew York, N.Y. 10019

ATHLETIC & BODY
BUILDING COURSES

BATTERIES, GENERATORS

BATTERY Recondilioning Kit, Includes molds,
materials, instroctions, Apex Enginegring, P.O. Box
1387, Atascadero, Ca, 93422,

EMGINE GEMERATORS 2000 watts $258. 1) Enter
prises, Box 683, Dshkosh, Wis. 54901

EMNGINES, MOTORS, MAGNETS

Eﬂm"f SAVING

SAVE Money & Fuel - gel more hest from less
Wood and save on your Electric Bill! Send for Stove
Plan and start building today. Sand $6.95 to:
“Stove,” P.0. Box 10264, Lynchburg, ¥a. 24505

SAVE E09% . . Mol Waler. Latest Water Saving
Dovice $2.00 - 3/5.00. Kay Enterprises, 16205 Mack,
Detroit, Mi. 48224

RECOVER The HEAT Egrm a5 or electric
clothes dryer with the !-H 0-VE EE BROCHURE.
1232 Marquette, Wyoming, Michigan 49508,

REWIRE Car Alernalor for 110 AC, Plans $3.00.
Sweatt, Bax 774, Cocoa, Fla, 32922

“SPECIAL GFF
'!'uwn GIHs 20 Pclk 5t., Charlestown, Mass, 02129,

REPAIR Electric Mators! Generators! Alternators!
Modequip, Box 7266, Hansas City, Mo, 64113

WUN Three Phase Molors on Single Phasel Thres
Methods! $3.00 Guaranteed! Lindsay, Box 12-C5,
Bradiey, IL 60915,

TOOLS FOR SALE

SAVE Energy! HOME OWNERS Cul Utility Costs,
Free Detalls! lomes Associates, Box 3330, Mission
Viejo, Ca. 92650,

SAVE WATER - Wp to 40% of your waler usage
with our toilet flushing régulator for flapper style
valves, sepd £3.75 ck. or M.O, to: Watermizer Co.,
1128 Auburn St., Rockford, IL 61103,

PLANS. Baseboard Light Monitor, £1.00.
Mudmill Road, Brewerlon, New York 13029.

Gilbart,

FFER 7 Tools In one Hammer, 'Write:

GLUE HIHBE“. Industrial Style. For Fast,
Ecanomical, and Uniferm  Application of White ar
Yellow Cabinet Glues and Confact Cement, 1 Pack-
age of 3 Slzes, £2.00. DAMA, R.D. B Floral

Road, Flemingtan,
MIEHIHEH"I'. TOOLS
& SUPPLIES
4 METAL Cuttl Lathe $62.90. Taig, 15048

Proctor, Industry, Calif, 91746,

" BANDSAW BLADES, Any Sllzu Frea cateleg. Parker,
B921HY439, Sanora, Cal. 9537

MLSCLES s-tn:ngﬁ =  Fast! Guarantead! m
Complete rse. Mo “'‘Gimmicks"! Gene Murphy,
7071 Circelo Place, Tucson, Arizona BS704.

FOWERFUL Body fast! Guaranteed! Free Informa-
tion. American Powerhouse, Box G687E, Minneapolis,
MN, 55440,

MLSCLES FASTI Free Brochure: Master  Body-
buiiding, Box 40851-C, Detroit, Michigan 48240

PHYSICAL Fitness Newsletler, D p 0. 195

40, PO, 195,
western Springe, 1), 60558, Infraductery copy,

SHAPE UP YOUR WAISTLINE! Only $2.00!! Physical
Culturists, 3339 Herbaert St., Honolilu, Hawali 96815,
GAIN BMATING STRENGTHI! Double or Tngle your
Strength!!! For Complete Course, Send tio:
l;;{lﬁn;ul Bodybullders, B300 SW 10% St., Miami, FL

BUILD MASSIVE ARMS FAST! 5250 - Complete!!

Physical Culturists, 333% Herbert S5t., Honolulu,
Hawail 96815,
MULTI-SPORT Exarcita machine, Easy to build.

Plans £1.75, Exercise manual $2.50. YOU CAM BUILD
YOUR OWN SUCCESS! Acl now! Multi-Sport, Box 71,
Hyde Park, New York 12538,

BECOME UNBEATABLE AT WRIST WRESTLING . . .
Amare Friends!! %2.00 MTlute" Physical  Cultur-
ists, 3339 Herbert 5t., Honolulu, Hawail. 96815,

236 POPULAR MECHANICS

SMALL FOUMDRY iumn:u. Supplies. Free litera-
ture, Pyramid F'mdl.-cti. 3736 South Tth

SOLAR POOL MWEATER. Eull[y Bultt—Extend Your
Swimming Season. Oetalled plans 35.00. Solarpian,
Box 32? E, Osbornsville, M), 08723 TR

ANNUAL SAVINGS ﬂH I.F‘llLl!"l‘ BILLS
l*.'-ll lﬂlﬂl The Complete Homeowner's Energy
Guide, $3.00, 5t, Crolx Publications, Box 71, Taylors
Fals, nn.ﬁm

FREE Hot Water. Operate Refrigerator as Heat
Fump Plans, Operating Data, Pholographs .
g University Enginesrs, 12488 University
ation, Gainesville, Florida 32604,

CELLULOSE IMSULATION, Make it at home from
MEWSPAPER! Fast, Eflective, simple, fire resistant,
No special equipment. £2.00 - Chait, Box 1068, Wast
Mifflin, Pennsylvania 15227,

Fhoeniz, Arizona §5041,

1600 GATALOGS Listed and described Sources for
everyithing imaginable. 33.00. Masteriog, Box
244134, Opkland, CA 94623,

MILLING Culbers, lathe mlll]n‘ attachments. Cafa-
log 51.00: Potier, Box 73, Cedar Rapids, lowa 52406,

METALWORKING %1.00. Woodworking £1.00. 5h
Supplies $1.00. Campbell, 1424 Barclay, Springfield,
Dhig 45303,

NAME BHAND TOOLS BELOW WHOLESALE. Unbe-
ligdable offers! Many Closeouts, Overruns. Catal
£2.00 (refundable). Herrema Tool Brokers, Box 252,
Grandville, Mich, 49418

STAIMLESS STEEL Screws, nutis,
#0 to 2' diameter. Frae, 10 p
J]i;L.uFamning Products, #£151H,

washars, Sires
& \lustrated price
Cheltepham, PA

THICKNESS PLAWER. 11", Build Yourseli, D!pund
able, Brochure %1, Plamer, RRI, Dlejl, PA 18547,

LDG SPLITTER, 15 Tons, Mydraulic, Huueﬁ. “Free
Brochure! Faragul Inc., Sa01 Cindy Lane, Seven
Hills, Ohio 441

VERTICAL MILL YOU CAN BUILB, WO TRICKY
MACHINING, ENJOY USING YOUR MECHANICAL

SKILL, PLANS OWLY $3.00, (REFUNDED FIRST ORDER).
WU-DESIGH CO., BOX 83440, SANTA ANA, CA. 52706,

SOLAR & ALTERNATE ENERGY

REWINR Car Generator for 110 YAGC. Power Plant
Plans §3.00, Schmauss, 1228 East Cass, Tampa
33602.

““WATER S5Storage Tanks-Life Time Flhl_l-llﬂ - 100

Gallan to G000 Gallom L‘.apicll:r". Write: Box 3,
Rockton, 111, 61072,
SOLAR Heating - Compiehensive gulde - $1. Tim

Carrgll, 804 Winchester, Neanah, Wi 54356

HOW - To Solar Book 35 lﬂnllnnian Enteérprises,
Box 1704, New Haven, CT

MASCOT Wood burning hot water furnace, 75000
Btu's, firebrick and thermostatically controlied,
Hiestand Distribufors, 1830M State Street, East
Petersburg, PA. 17520

SOLAR POOL MEATER -Bulld your own for $200. or
less, Complete plans, specifications, drawings.
£5.00. PO Box uiJ Galesburg, MI 45053

$180.00 BUILDS YOUR SOLAR WATER HEATER. Mo
Moving Parts, Excellent Results, Simple Plumbing.
$5.00 For Plans, Box 2664, Huuma. La. 70361

HWEW BOOK! Stn'rinl: Solar Heat. Resume $1.00 plus plus
stamp. Beil, 339 Tempie, Shawnee, Ok. 74301

(Continued on next page)




SOLAR & ALTERNATE ENERGY

HOME BUILDING &

- Bain Total fitness, U-Bulld Exerciser

SAVE $33
U-Build, Box 575, San Bruno, CA.

Plans, Exercises.

94066,

(Continued from preceeding page) REMODELING
SOLAR Newsletter, I:Hrm:ln? ‘With Anal il-. $3.00. “illll'. DING W WITH i'“t !'h ", Free Bookiet!
Solarviews, 787 Boyce Road, Bridgeville, a. 15017 Stonehouse, BALE, ﬂweet Idaho 83570, .
“Ll.l Pool heater plans, Bulld the low-gost, UNDERGROUND Designs- By Malcolm Wells, chap-

ct SOLARA. Easy azimuth adjustment. Automat-
Ir.'. ow contral, Can be turned to follow sun. $6.85.
gn-hr Assoctetes, PM <: Box 566, 5t Augustine, FL

ters on land, codes, roning, costs, fimancing, land-
scaping, 170 illustrations, homes and other struc-
tures, ﬁmﬂd Wild River, Box 252PM3, Marine,
Minnesota. 5

BUILE Your Own Wopdburning Furnace,
Brochure: Firebullders, Brookiyn, Conn. 06234,

FREE GOVERMMENT FINAMCING To private home
to build Solar Homes. For complete informa-

OWNETS
tion send $9.95 plus 50¢ La rlandlbng ta:
Dan Mahoney, Box 330, J-I.i'.tlﬁs Jf‘:-s 0152

HOME CRAFTSMAN

ﬂilli Iﬁﬂ! WORKSHOF Can earn w.ﬁﬁ
each weekend. Enroll with uwtcnrfwm LTD,

and recelve your enrollment certificale, and cata-
lI;JE"uf HOMECRAFT designs, Enrollment fee %1.00,

Fres

ECRAFT CLUB LTD., Box 9082, Edmonkon,
Alberta, Canada TSP-4K1 i _
CATALDG FULL-SIZE FURNITURE PLAMS—31.00,

Refunded with first ordes. Traditional, Early American,
over 150! Furniture Designs, 1425 Sherman, Dept.
CP-78, Evanstom, |lineis 60201

WOODDWORKERS! . . . Save % § on Plans, Nationally
circulated publication features over 70 plans per
year, Early American, Shaker, Contemporary furni-
wre, clocks, toys, jlgs, income ideas, $7.00 brings &
1LEUEE par year, Wooadworker's Jnurn.nl Dept, 5109,
Sunset Lane, Washington Depot, Ct. 06754,

WOODWORKERS! Manufacture cunitmwnw tard-
wood Clocks, Many styles. COPYRIGHTED. Plans %15.
Bradford, 2431 Lewis, lrving, Te. 75081

101 PATTERNS, Gifts, Movelties, Action Windmills,
plus “Make Hl:ne:.l Hg Sawing' Only $3.00 Prepaid

1st. Class. Mast!n::alt. o5M, P.0. Bax 631, Park
Itll:lgz I, GO0GE BT A
WHY pa'_r 53!:"‘ Eas]l to make BAR CLAMPS with

WOO0D. Over 100 pound grip, 5end 32 to: lose Ong,
g:ﬂ. 1262, Station B, Montreal, Quebec, Canada. H3B
K9.

WOODWORKERS, Hobbyists. - 1979 Catalog contain-
Ing Chair Cane, Swiss Musical Works, Clock Kits,
Lamp Parls, Toocls, Finishing Materials, Hardware,
Plans, etc. Send 50¢. Barap, Dept. PMB7S, 835
Ballows, Frankfort, Michigan 49635

WODD - Domettic and imported Hardwoods! 4000
tems! Clock, musical instrument kits. Tools . . .
discount pricest Hasdto-find hardware. 152 Page
catalog, 50¢. Craftsman, Depl. AX-98, 2728 Mary,
Chicago, 1linols 60608

UNDERGROUMD WOMES L1978 - The Energy Efficient
low maintenance Homes of the Future, OQur Booklet
contains Advamlages and Disadvantages, Helpful

building Tips and Siz Ditfereat home Plans. Send
$5.00 “rofundable on blueprimts' to: Underground
Homes, P.O. Box 1346-M, Portsmouth, Ohio 45662

PLASTICS

CASTOLITE Fours like water, hardens lthe glass
without heat. Crystal clear, colors. Embedding, coal-
ing possibilities unlimited, lnr industry, laborate-
ries, craft wnrh arlr! |ft5 Reproduce your designs
with a variety of malerlals Profitable. 10us-
trated Manual Eatalog 5100, l.':lil'ﬂl.ll'E. Dept.
TAK FM, Bn: 341, deslnct Il. GDOSE

SMALL PLASTIC PARTS . Injection muidmg of
simple parts, 2%:¥ or less, Vinyl, nylon, etc. Low
cost tooling, Send print or sketch, Pliamt Plastics,
Spring Lake, Mich, 49456,

PLASTIC LAMIMATES. How ta work with! You can
turn oul elegant finished products just by wsing hend
or power fools, Resurface kitchen countertops. Comect
countertop bubbles, Shows you laminaling tricks you
should hnow about. Pholecopy of PM  article. Frice
51.80. Send order to: Fopular Mechanics, Depl, HE
Bow 1014, Radio City Sta., New York, M.¥. 10019

DO IT YOURSELF

SIDING Aluminum - Winyl. You Apply Horirontally
Vertically, Complete Instruction Book Showing
Necessary  Tools Trims Sketches - Measuring,
iglﬁlﬂ iSandro, Box F703, Philadelphla, Pénn,

BAMJO Kits and parts. Build or repair your own.
Free intormation: Stewart MacDenald, Box 9007,
.Mharls Chio 45701,

NEW INSTANT FLODRING An gasy to use seamless,
no wan floor covering. Mo solvents, non- flammabie,
Assorted  colors  and  patterns, Details  free,
Consolldated, 4500 Erie, Canal Fulign, Ohio 44614,

PLANS - Swimming Pools, Greenhouses, Storage
Bulldings, Playhouses, Do-it-Yourself Projects. Free
Brochure., Canadian Specialities, 1871, Grand
Easrfaﬁgll. Bomaventure Co., Quebec, Canada

CATALDG Of 200 WOODDEN TaY Patterns, toy
making supplies, books. 3l.u0. Love Built Toys, Box
5458-1, Tahoe Cily, California 95730

REPAIR AIR COMPRESSORS. Illustrated manual talls
how. Directery Included. $3.95 postpeid. Air-Power,
Bux 1411, Hickary, N.C. 28601,

'COMVERT Cellar closet into 50 cu. ft, freezer!
Larger sires available. Assemble pre-fab refrigerat-
ing equipmeni for factory-direct savings. Write for
free Iiterature. [llustratéd plans and  installation
manual avallable - $5.00. Visa /M.C. Kold-Konnect,
Depl. P, Box 3106, Princeton, HJ {!-BEIEI'

BUILD HUMIDIFIER. Reliable Pure I'l'lnlslura p
For Forced M Furnace, Send Slam
Addressed Envelope For Additional mmuhnn.
Asperule, Box 123, Larchmont, Mew 'furl: 10538,

HAMDCART: Glant 26" wWheeis, $49.50. Free Infor-
mation. Kerr, R1B&1A, Friendsville, Pa. 18818

SOFA, Loveseat, Ghair Plans, Write: Kelier Corpo-
ratm"h Box SHOGE, Tacoma, WA, 98498

JUNK TIRES PROFITABLE! . . instructions $1.00,
Cam Lyseng, 1815 Central, Minneapolis, Minn, 55418

SELL YOUR OWN MOME! Complete kit with Bobk,
Sign, Contrzcts and more. Information write: P.O.
Box 38, Wabash, IN 46002

WRITE YOUR OWN WILL Le Ilr bll‘ldll‘ll ng, Instruce
ticns and four will forms $2.00, guaranteed, Herbert
Groth, 14812 Detroit Avenue, Lakewaad, Ohia 44107

SAVE MOMEY - Repair your own refrigerator using
simpls  tool box tools, Professional serviceman
shares his secrets in this AMAZING NEW BODK.
Writlen in Common I.,muasle with Simple Instruc.
tions. Discover how easy it to SAVE %25, to $50.
ORDER TODAY! Send 54.95 to: Stokes Service Inc.,
P.0. Box 741, Ontario, OR. 57914

ENERGY Saving Plans. Water Wheels, Windmills,
Eleciric Cars, Home Power Plants, Free info., plans
list. Goodman Assoclates, 4 Berrywille Pike, Summit
Foint, WY 25446,

GUARRNTEED
STAINS /ODORS,
“How': dg-il-yoursell.
Enterprises, 1036 Third Avenue S.E.,
lowa 52403

REPRODUCTION MOLDS

MOLDS For Orpamental Concrete Products, Catalo
900 Fibarglass Molds $2.00. Plycrete Maold Co., El
Rapids, Mich, 48628,

COMCRETE BEWCHES. 5300.00 Waekly Spare Time.,
Free Brochure! Guy Mac Co., P.O. Box 10281,
Norfolk, Wirginia 2 3’51

ARTS & CRAFTS

MAKE Figurines, plagues, candles, lawn omna-
ments. Molds, plastercraft  kits, liguid rubber.
Sample and ulalt%loq 25¢. Wooley Company, Box 29,
Pearia, 1llinois 61

" STAINED GLASS Cataiog-P. Tools, Supplies, Books.
?ﬂgnﬁnt Saylescrafts, 171 Main Street, Nyack, N.Y.

REMOVAL OF  ALL
Professional  Carpet  Cleaner's
Instructions $3.00. Siefien
Gedar Rapids,

CARPET

FURNITURE Plans. Free brochure, Send  seli-
addressed, stamped, long envelope. Willlams, Fine
{'umgg&nesigmr. P.0, Box . Wewport News,
a.

ELECTROPLATING. Complete amateur's textbook.
All _metals Electroplate mataliic/nonmetallic items
gmu_ Detalls free. Tropic, Box 95-P3, Palm Bay, Fla.

EASY-BUILD SHUFFLE BOARD For family or party
fun. Plans $2.00. Spurgeon Services 95 Chergvan Dr,
SW, Calgary, Alberia, Canada T2V 2P3

FREE START-UP SUPPLIES (worth hundreds). Your
own wholesale business recycling. Trade secrs,
;'Eh.gu-w -haw'', $15.00. MEMCO, Box BG1, Paradise, Ca.

BUILD YOUR OWN Cradie - Rocking Chair, Bath
Adult and Child Sizes. For Detsiled Plans and
Picture $2.00. Bernard's, 1355 New London
Road, ﬂsmrk Delaware 19711,

CATALDE Of 200 WOODEN TOY Patterns, floy
making supplies, books, $1.00. Love Built Toys, Box
5454-1, Tahoe City, California 95730.

WHOLESALE, Picture Frlmll‘%
;;ﬂ% Mr. Frame Inc,, Box 683

SOLAR Energy how-to Informaticn 52. Apollonian
Enterprises, POB 1704, New Haven, CT DBS07.

APPLIANCE ir = fave — Details: tls
Technicians Service, 8708 Morrell, Independence,
0. 64053

Supplies, Catalog
Manassas, Virginia

TELEPADNES,
Modular. Catalog
fornia 92112,

PLANS Take Hﬂirt Wood Sawhorses — 32, H,
Godwin. Box 546, Hughes Springs, TX 75656

Equipment, all pes

including
. Box 11478,

n Diego, Cali-

“WEMEERINE MAGIC™ By Clifi Youngen - $3.00 -
Moneytack Gumntte. wpcan  Publications, Hox
1123-PM2, Largo, FL 33540,

TRUCK-N-Barge Movel Weod Toy Plans $2.50-Diher
Pians Information 25¢ Criss-Cross, Box 328 M,
Wayne, N.J 07470 "

CATALGE - CLOCK PARTS, Wicodworking Plans,
Hardware Kils - 75¢. Refundable. wWikkmann House,
Box 501, Chatsworth, California 91311,

CONSTRUCTION PLANS,
BLUEPRINTS

- WOOD LATHE YOU CANM BUILD — Ideal for toy l:lr
model bulldi Can turn small parts acwratery
Enpeniive mal aterials used to bulld, Sewing ma::hlrl!
motor powers the lathe and a speed-reducing drive
ulley that you make yourself provides enough
qu to make the chips fly, For complete plans
and Instructions send $5.95 tn: Popular Mechanics,
Dept. HE, Box 1014, Radin Cily Sta., NY 10019,

LOG CABINS & “'A'" FRAMES

BUILD A Geaulitul PRE-GUT Log Home or Cabinl
CEDAR uI FINE KITS from 353500, Brochure 53.50.
Dealership Information Package $5.00. Wilderness
légﬁnli-umes. Route 2 (PFMCS8C), Plymouth, Wisc.

WDODDCRAFTSMEN - & Profits M:tlnu: Puclcllg.
Jumpers lnstrur.'tmns 36, Jumpers, 123 Cimarram,
Richland, Wash, &8

“HERBIE", The l:-rlllnll ?ﬂ can. Rolls uphill’l Be
the life of the party and the emvy of r friends.
Build and train your own version of “HERBIE", Send
yousr name and address with a $5 muner order to:
*HERBIE™, Box 7, Hinnear, Wy 18

HEER LOVERS! GREAT FUM - EIEIT TASTE - GREAT
SAVINGS. Make the finest PREMIUM BEERS a! Home.
Extracrdinary, complete details . . . FREE! Dwame
Imports Ltd., nep:rtmant PMS5, 508 Canal Streef,
Wew York, New York 10013

INCORFORATE - Save Incoms Taxes - Reduce Your
Llgtilities - Get Tax Deductable Life, Medical and
Liability Insurance. Step by Step Instructions §3.50.
Legal ks, Inc., Ridgeland, MS 39157

" KILL TERMITES YOURSELF, Save 80%, Extermina-
tor Reveals How, $3.95. srlerman.. 787 Boyce Rd.,
Brldgurlllr. Pa. 15017

FAN YOUR OWN GOLD! Easy, fum and profitable.
Guaranteed reparl shows you where 1o look and how
to pan for gold. Send $3.00 today. Hunt, Box 6466-
FB, Orange, California 92667,

“MAKE 24 BUFFET TRAYS™
1755PM, Manchester, Ma. E3011

$3.00. Larco, Box

LOG SPLITTER PLAN. Hydraulically operated. Exerts
some 10,000 Ibs. pressure. Splits with eass 2 i,
length of maple and ash legs 12" to 14" diamster.
Uses 3-HP gea engine. Plams 4 Instroctions $8.95,
Send order to: Popular Machanics, Dept. HE, Box 1014,
Radio City Sta., New York, NY 10019

PROJECTION TV . . . . Convert your TV to project
7 Foot picture . . Results equal to 52,500 projector .

. Total cost L!SE than $20.00 . . PLANS & LENS
$16.00 Iustrated informalion FREE
Maag.:ﬁcum, Washingtan  Crossing, Pennsylvania
1 )

WODDEN TOYS. Make your own. 5200 plans,
instructions. Stephemson’s Woods, P.O. Box 1624,
Spring Yalley, Calif. 92077

YGETTIME Started in Stained Glass" 50§
Whittemore, Box 2065Y, Hanover, Mass. 02338,

LEATHERCRAFT Calalog, Tools, Leather, Dye
Drezsings, Saddle Stamps, Buckles much more. Sen
$1.00 (refundable with order) to: MacPherson Bros.,
P.0. Box 395, San Francisco, Calif. 94109

CGLASS CUTTING-ALL YOU MEED TO KNOWI Every
homaswrer should know how to salvage pleces from
precious scrap. Learn the pro technigues by purchasing
8 photosopy of article as it sppearsd in P.M. Pries
$2.00. Semd orders to: Populsr Mechamics, Dapt. HE,
Box 1014, Racio City Sta., New York, N.Y. 10019

CARTOONING, COMMERCIAL ARTS,
& SIGN PAINTING

35 LESSON cartooning course. Cartoonisl's m%a-
Li

zime, bath $3.00, Hartman, Box 30367,
Nebi, 68503.
CARTOOMING! Complete Kit and  igstreted

Instruction Book $6.75 Elus $1.00 handHr!’;: Sandpip-
er Sludies, 1060 Route 9, Bayville, N

MODERM Cartooning tawght by mail. Write for fres

brochure, Cartognersma-——Box 26389,  Branford,
Ennn n-s.m

LERRN S| painting at home. Free Talent Test,
Ben Kerns, B12-P Erunvlllt. 5.C. 294801,

SIGN Painting—Easy method, Free  Catalogue,
Kautmann Company, Centertown, Missourl 65023,

"LEARM Cartooning - fun or profit. Cartooning, Box
70696, Colorado Springs, Co. 80933,

MODELS—CARS—SHIPS—
TRAINS—PLANES ETC.

MEW! ship Model kits, Doll House Furniture Kits,
construction materials, plans, books, tools, engines,
motors, fittimgs. 1978 Qllustrated 96.page catal
Free. lames Bliss & Co., Dept. PM, Houte 1
Dedham, Mass. (2026

EHIP And Yacht model fittings: Pine construction
hull kits: blueprints, Send $£1.50 for illustrated cata-
log. AJ. Fisher, Inc., 1002 Etowah Awenue, Royal
COak, Michigan 48067,

[Continued sm next page)
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MODELS—CARS—SHIPS—
TRAINS—PLANES ETC.
(Centinued from preceeding page)
RADIO CONTROL Alrplanes, Boats, Hellcopters,

Supplies. Big Discount cataipg 3$3.00, Modelers
Supply, Box 718S, Montgomery, AL 36107

LIVE Steam powered backyard rallroads! All sizes.
Complete “bolt-together kits,” and rough castings.
Elmhnt drawings. 100 p;&l cotalog §2.00. Little
Engines, Lomita, California 80717

MODEL AIRPLANES - Huge Calalog., %2.00. Sig
Manufscturing Co., Ing,, Montazuma, 1A, 50171

SHIPF MODEL Kits, Plans. Fittings from our own

Workshop, Big llustrated Catalogs $1.00 (Refund-
able). Bluejacket Shiperafters, SEIM Water Strest,
South Norwalk, Ct. 06854,

L B, G,
: , Wood. $3.00, Ships
Box 32X Morton Grove, Ifincis 60053,

85, Kits,
nimited,

CIVIL WAR MODEL CANNDN PLANS. Catalog Fres!
N. Green, Box 892, Shalimar, Fla. 32579

LIVE Steam Emgine Kits. Marine, Stallanary, Walk-
ing Beam. Bollers, Fittings. Fascinati odeler's
Hobby, Catalog J00. HPK, Centuck 34, Yonkers
“H™, New York 10710,

$1000.00 A month possible. Build model train
layouts for others. Free details! Dimensions
Unlimited, 224 West State, Geneva, IL 60134,

KITES, GAMES, PUZZLES,
NOVELTIES
PAOPELLER STICK ANSWERS “YES"/“NO"! Fabrica-

tion/Explanation. SASE, $1.00. ERA, Box 931,
Naperville, IL 60540

85 “GAG" Cards. Entertaining! Insulting! “Enlight-
enlng!™ $2.00. Also prurn?! printing., ADS-5, Box 355,
Jacksonville, Illinols 6265

MAGIC TRICKS, JOKES,
VENTRILOQUISM

ANTIQUES, RELICS, INDIAN
GoODS & CURIOS -

IMDIAM Relics. List 25¢. Arrowheads, $5.00 doz.
E:;I:{n $10.00 each, C, Secrist, Deerfield, MO.,

STAMP COLLECTING

80  ARGENTINA—Different. 106, Fovals.
Gobestamps, Box 690, Saco, Hllnog-mzm

FREE Canadian Stamps, General Approvals, Chap-
mans, Bax 487K, ﬁaleuhsr:_. Michigan 48053

SPECTACULAR World Collection — 10¢. Vatlcan,
Ghana, Sam Marino, U.5., Russia, Animals, Space.
Over 100 different! Plus U.5. Catalog, ovals,
Global, Box 7429-P-12, Olympia, Washington 98507,

SEND Onl lnﬁ for nice collection of U5, Stamps
Including $5.00 |sswe and scarce mint Sipex Souve-
nir Sheel. Attractive price lists of other beautiful
stamps and collectors supplies also Included, Mystic
Stamps, Dept, $5-1, Camden, New York 13316,

ISRAEL 15 Different 10¢ approvals. Sam Chazen,
Box BG66, Delray Baach, FI,

AMERICAN REVOLUTION BICENTEMMIAL -  5till
Time to secure Lovely Cacheted FIRST DAY COVERS
of sll U.5. Stamp lssues, alnﬂn cover THE. - Two
Ditferent Covers for £1.25. K.M.WALSH, BOX 3J08E,
TUCKAHOE, WY 10707

S0 YEARS Old, fifteen different United States,
over fifty years old—25¢ with ag rovals, Jaxon, Box
Cl1+P, New Rochelle, New York 1 EM

WOW — 55 Ditferent U. 5. Stampst Only 10¢.
Incledes old Issues, commemoratives, high values,
airmails, plus hard to ‘gll $1.00 stamp—send 106
{offer to ADULTS ONLY] to: Golisth, Dept. WA-1,
Bathlehem, N.H. 03574,

100 Fascinating TurhE Stamps (all different) only
25¢, ADULTS only. oliath  Ca., Dept. ¥-1,
Bethlehem, NH 03574

TREMENDOUS Bargain' 425 Different 0.5, Used
$4.50 m:lp&ld. Elysian Stamps, Box 27437, Creve

Coeur, Missourl §3141,
50¢ BRINGS You 100 pictorial plus worldwide
approvals. Capt. Shaw's Stamps, Box 277, Dcean

Park, Maine 02083,

BREATHTAKING Beautiful. 50 different  mint
Monaco pictorials commemoratives only $1.50 with
mint complete set approvals, Pagoda, Box 132P,
Sidney, Ohio 45365,

FREE: 32 Page United States and United Nations
;‘;i.:ﬁul List. Sheiren, Box G10547C, Merth Miami, Fla.

SELL Tricks, Jokes,
Catalog .25¢ - Wilcon Sales, 500
Paragould, Ark. 72450

MIND OVER MATTER! Move objects mentally,
Amazing illusion- Guaranteed. $2.98, KEKE, Box
507M, Dover, M.J. 07801

FREE! World's Leading Movelty Catalog. 1BOO Fum-
makers, Jlokes, Tricks, Sciemce, Sporls, Hobbies,
Jewalry. Bargains. lohnson-Smith, C-4, Mt. Clemens,
Mich 48043,

MNovelties, Toys, Wholesale
Gth  Avenue,

FABULOUS MAGICS Catalog mg same day service
no substitutes. Fabulous Magic, 3319 E. Charleston,
Las Vegas, Nevada 89104

PROFESSIONAL “I%k!.’ Factory Direct to you. Giant
Catalog—%$1.00 (Refundable), Hank Lee's Magic
Factory, . PM3, 24 Lincoln Street,
Massachusetts 02111,

VENTRILDQUISM! Guaranteed Instruction, Scripts,
Puppets. Catalog 25¢. Masher, Box 420PM, Littleton,
Colorado BO160.

HOBBIES & COLLECTIONS

BISQUE Doll Wits. SASE. Harmon, 439 So. Scraper,
Yinita, Okla. 74301

TRAVELERS /Collectors. Own  Famous  and/or
Historlc Real Estate by the square inch. Sample and
"‘“'“‘E details, $2.50. Memories, Box 7569, Tulsa,
OK 74105,

Boston,

COLLECT Military Medals, List S0¢ Vernon, Box
387PM, Baldwin, M.Y. 11510,

COLLECT MATCHBOOKS. S5ix  Different
Matchbooks, Box 21635, St. Louis, Mo. 63104,

" COLLECTING Political Items? List 50¢. Campaign
Americana, Box 275PM, Merrick, NY 1156
DECALS, EMBLEMS, PATCHES

signed Embroidere blems. No Mini-
mum. Freé Catalog, Southern Emblem, Box BPM,
Toast, North Carolina 27049,

§1.00,

EMBLEMATIC Fraternal 3;9:1““&:; Custom Em-
broidered/Metal Emblems, Potter, F.0. Box 1568,
Tampa, FL 33601,

WWIl Fatches

- Army, AF., ETO Pacific, others.
e Pafchco, 1298 W, Roosevell

List . Keyston
Hll'd.,sgfilldl!l][;hlt. Fa. 19120

EMBLEMS Embroidered. Made to order from ;uur
design. Free catalog. Donalyn Creations, Box 247PM,
Glittside Park, MJ 0F010

238 POPULAR MECHANICS

FREE Duplicate Exchange, 2¢ approvais. Beiden,
Box 4175, Dearborn, Michigan 481265,

50 U.5., 25¢. With Approvals, Happy, Box 124,
Springvale, ME %«m

IRELAMD! 50 Different, 25¢, 5. Milehigh,
3445 Quitman, Denver, cul-nrm:fn ﬁ?l’z“" : s

SURPRISE Packet - 10¢. You'll Be Delightsd!
North

rovals. Tarneel Philatelic I ?
hcﬁuima 17345, atelics, Siler City,

123 DIFFERENT Worldwide, 25¢ Approvals, Tibbets,
8675 Meadow, Downey, California 242,

FREE Stamp Packet With rovals, Estes, Box
3047, Hollywoos, Florida 330257 o e

FREE! 55 Different, Innludlng

Triangles ]
Others. Request Approvals. Baird PMs3. Bax B128,
Portland, Oragon G7207

100 Ditferent U.5. Commemoratives $1.00. Price
List .20¢. Lynne Stamps, Stewartsiown, PA 17363

23 TOPICALS Only 10¢ with rovals, Stewa
Kent, Box 3812-CO, Laramie, WY, 'ﬂgnn * "

SERVICE Is Key Word for Approvals and for New
Issus, Send 25 for All Mint Collection, British
Colonies, Boy Scouts, U5, 1940's Commems: To
introduce Our Stamp Selections, Buy Some of Rons

Mutual Stamp Service, Box 5
Vardes, CA. 90274 5, Mt Pivs

50%  Discount—~Betier  worldwid
Gaines, Box T88P, Mattoon, Iil. 1938

S“F:EE 'stm I}_I”‘Hl::ruII-ElI-;m With
sters, MeGr 2
Hgﬂgma BEOT,

“HOW TO
?1.50. Joay
5228

FREE Stamps to Approval Applicants. :
N. 100th Strest, Hilmpukn. WL,FEHH . o 48

WOW! 110 All Different Germany 10&. Commemora-
tives, Rirmails, High Values, li[r ¢l‘hln: bargain
lists. Also, fine slamps fram cur approval sery
\::u:_h ]'BI; mrt_relu;? "jthtmt purchases and canc

FYiCE a1 any Lime. Jamestown Stamp, Dept. A
Jamestown, NY 14701 3 ol

PLATE BLOCKS, Sin Different 4¢ Only gl.ﬂﬂ. FREE
WHOLESALE PRICELIST. AMPBCO,
Louis, Missouri 83136 o oy e

531 Different Stam TR -
als. Kiondike, Harrisburg, |1l',=i?:g45'_" 153088 Approv

approvals,

ovals,
Ft. um‘:."h;ﬁi

MAKE MOMEY COLLECTING STAMPS™
Marlar, 2816 Hiliglenn, Dallas, Texas

50 DIFFERENT U.5, Stamps. Includes 1943 Flag
Stamp of Occupied WNations. Only 2 Approvals
included. Willett Company, Box 338-M, Yorktown
Heights, N.Y. 10538

PEMNY! A?pmalsr Regardless catalogue! Kloster,

4164 52nd 51, San Diego, Calif. 92105,
QUALITY Approvals. Low prices, Write: Thompsan's,
Box 25237, Richmaond, Virginia 23260,

FREE Surprise collection sent with approvals,
Gowld, 1784 Unlon, San Francisco 94123,

SINGLE STAMPS 2¢ and up, Mounted in books,
TRUST STAMP COMPANY, P.0. Box 100-P, Jamaica,
Mew York 11435,

500 DIFFERENT Stamps, $1.75. Smith, S08A Brooks,
College Station, Texss 77840, ]

20% - 40% DISCOUNT ON STAMP SUPPLIES. Send
$1.00 for cat-uluej‘ Polomac  Supplies, Box 34113,
Bethesda, Md, 200

50 DIFFERENT Old U.S. Revense Stamps $1.00.
r;;nnl}eshr Stamps, Box 3592, Mamsfield, Ohio

U.5. MINT Specials! Flag Set complete $1.50. 1¢,
2¢, 3¢ Famous Americans (21 different) %150, Free

List. Brocks, 2601 Avenue ‘'U”, Brooklyn, N.Y.
11229,
$5.00 Walue. 100 Different United States

Commemaoratives §1.00: Brysom, Box 8123, Toledo,
Ohlo 43605.

US. 100 differant. 10¢ approvals. Stamps, Box
385-PO, Midlothian, VA 23113.

“WHOLESALE™ U.5. - Foreign Pricelist and catalo
Frea! Evl!-_rzlhlm Guarantaed. Schneider, Box 1340,
Grand Rapids, Michigan 49501

50 SPORTS PICTORIALS 235¢. rovals. Arbour,
3727 Downeydale, Randalistown, MD 21133,

FREE, U.5. Mint Set, Approvals. Hildebrand, Box
5645, Redwood City, California 94063,

AN Unusuai U8, proval Service, Shlrﬁin, Box
153556, Philadelphia, Pa. 19111.

TEN Cifferent Foreign Mint sets. One each from
Ten different Countries. Only 10¢ with approvals
;E'!Ei.i-iﬂ' PFS Stamps, Box 27, Fremont, Michigan

!W- OLD United States between 1B&1 and ]539-:
ﬂg%t_l} Ed Roush, 423 Shepard, Mansfield, Ohio

UMITED STATES —10 Different Flag st .
W:;?zi;g Blachman, Box 147, Hnmnclrm.“rwhlJ::,

HITLER, 100 Interesting Germany -
;IEsI:.I F‘I'BS. Bax 257 {H~I!}l, "

10¢! .
Edmonton, El‘u#?ﬁvﬂ

MONEY! Money! Makes the world go around!
beautiful mnu"ﬁ‘nm only 10? from Japan, Gntnls.
Is]r_-url“tr'h' Hong ml'p“rﬁ rl h exciting bank note

ections on_approval which you may purchase or
r::umh ﬁf 1!}2 ":Egm Slll;lt enjoylng this fascinat-
[l L n amp, . e
Jamestown, NY 14701 o e .

KING - SIZE COLLECTION!! 113 Different Colorful
World Stamps - Fantastic Alrmalls, special WIGH
VALUE stamp, Ships, Ouwter Space, Action,
fascinating Animals, Many More to Introduce our
the Balanta: Send 100 Tergar o red. Return

L] ance, v, ell Co Box
5202, Roosevaltown, .Y 33583 ;

ugg‘u“s {.I;f; ':::r;wf hwﬁhtlt lnd1 I“tlgt' > Isingly
5. als for adult collectors. Rive b
Em. 188P, fumlr. Michigan 48331, PR

" 25 DIFF. Unused Mainiand China 25 with ARprov-
Inllls. Fred & Lily's, 2931 N. Monitor ?ﬂu.. l:':ﬁgun.

FREE! Big Bargaln Catalog - Mew Edition lizti
thousands nif bargains Imqulrll: Us & B.II.'E
stamps, packets, albums, accessories and supplies.
Also, fine stamps from our approval service which
you may return withut purchases and cancel service
at amy time. lamestown Stamp, Dept, ESBPM,
Jamestown, NY 14701

SURPRISE!! 55 Different
10¢. Approvals.  Ansell
Rooseveltown, N.Y. 13583

FIFTY Free Stamps. Approvals. J&D Stam 3, 396
f_'ig'\' Strest, South wlnds%r, CT 06074, Stamp

143 Stamps 25¢ For Request| rovals. Norton,
E_EH Box T25BI1, Little Rock, AR %ﬂ N
Appravals, 12!.'IE

Large Pictorials! Send
Company, x )

50 FREE ‘world Stamps With
_Pn-st.age. D & M Stamp Co., Concord, N.H. 0330

“STEEL STAMPS - Mulli-colored Paintings printed
on USS Steel foil. Mint set from Bhutan ﬂt Fjwrcil
Hﬁgﬂli. Hubener, Box 4112-PM5, Long Island City

107 Ditterent Triangles, Sports, Topicals, ete,
00 Value, Dnlgv . Free coupon 5l
2 %His, layto Stamps, East Syracuse, Mew York

(Continued on next page)




STAMP COLLECTING
Continued from preceed

nt Stamps. Flve Beautiful Sels
ﬁ‘l&ua Wells, 1103 Richmond Road, Lancaster, Pa

FREE Congo Animal Set. Approvals Included,

Alpaughco, Box 225, Highbridge, N.), 0BE20
TWO And  Three Cent lEFrmulu. Tha

M. Person, Box 103, Temple City, Ca. 91780
200 Different Hungary, Plus Affordable Basic

:ﬁﬁt Approvals, ;1.“‘. ﬂ!u, ABP, Tharnville, Ohlo

best!

U5, Bargain- 100 different commemoratives,
L.00, with besutiful worldwide &rg\'nll. Slamp
enter, Box 37, Kennebunk, Maine. ;

FREE Catalog! Sell - Help, Insplrational Books,
;I'EISIE'; Gift Center, P.O. Box 467-A, Ashford, Alsbama

““HOW-TO" Books!!! CLASSICS!!! MORE!! Free
brochure, Kennegatt Enlérprises, P.O. Box 28277, San
Jose, California 95126

T METRICS ARE COMING!! Pochet Size booklet, 7
conversion tables - $2.00 - MODERN METRICS, Box
190E, Yachats, Dregon 97458

WILDERNESS Living! Shelter, Food, Power, Medi-
cal, Self-defense, Military, Books—Vital, Fascinating.
Extraordinary! Free catalog. Adobe Haclenda, RFD 3,
Glendale, Arizona 85301

CLOCK And watch repaeiring books, tools, materi-
als. Free catalog. Morth American, Box ?il'ﬁ.'ﬁll., Fox
River Grove, Ilinols GO021.

COINS, TOKENS, CURRENCY
Free Price LIst. AGR
Penny Shop, Box 523C, wWheeling, 111, 60090

1809 Indign, 1908 Lincoln; both $1.00. Sandhill
Coins; Box 804, Jensen Beach, Fi. 33457

3 OLD Liberty Head Mickels Only $1.00. lssued
bafore 1913, Limit 1 set. ADULTS OMLY. Plus price
ulﬁ!. u‘il.'.gll“m COIN €0, Dept. HL-1, Littleton,

HONG KOME DOLLAR Onmly 106, Uncirculated
cupro-nickel dollar, Limit one. ADULTS ONLY. Plus
rlcé  lists, LITTLETON COIN CD., Depl. KH-1,
ttleton, N. H, 03561

WHEATIES: 50 Assorted $1.76 . . . 50 Steelies
$3.25 . . . Indian 50¢. Edwards, Box 43-PM3,
Weoodstown, N.J. 08098,

START A new business with Pennies, Send $1.00
for details to: HH, BOS W State, Terrell, Texas 75160

CAMERAS & EQUIPMENT

PHI she murllhl{ over
;grﬁ.u, $6/yr. Shutterbug, Box F-6, Titusville, FL

TAKE THE PERFECT PICTURE!!! Learn How . . . Send
£3.00 to: Perfect Picture, Box 209485, Atlanta,
Georgia 30359,

CAMERA CASH! Make money with your photos.
Unigue method. You confrol your marhuf.uﬁu-rihtlﬂ
report shows wou how to start now. Send $2.50
today. Hunt, Box 6466-M9, Orange, California S2667.

PHOTOS & PHOTO SUPPLIES

SAVE Exciti 80 Page Catalog. Super 8
16mm, 3 o, %ﬁ erlor Bulk Film, 442PM Narth
Walls, Chicago 10

PHOTOS Wallet Posters Stamps. Hoff, 607 Terry
Place, Valley Stream, N.Y, 11580, Free Details.

COLOR SLIDES
olorslides orldwide catalog  bOEC.
"{Eiz“a"""" 7427M Washburn, Minngapolis, Minn.

BOOKS & PUBLICATIONS

e eaparintion, 4300, RAM,
: scription, 0. HML
;::ﬂuﬁiuns. ?‘1 {Uillard Mrguz. Mount Wernon, New
York 10553

FREE Catalogue, Over 300 Imexpensive Books. All
5"3"&‘5:‘55" ort Co., 48A Pralrie Lane, Levittown,
NY.

EXCITING! Save money. Unusual variety, good
books. Complete list free. Correo Publications, Box
JZI5FM, Napa, Eallfumi;!iﬁa!.

TEXT. The Fabrication of Wrought from.  Mllus-
trated, Free information. Mr. Eaton, P.O.Box 241,
Saata Paula, Calif. 93060,

CURRENT List Free. Exciting Self Improvement
Books For Fum, Profit. MarPort Co., 498 Prairie
Lane, Levittown, N.¥Y, 11756

FREE Book Eltil»u;! Subjects include ““haw to",
g;ﬂﬁ;ss, McKay's, 2% Hawthorne, Needham, Mass,

revealed in new
Bax 294,

SECRETS Of Public Speaki
book. Free details! GMG Enterprises,
Pevely, Missouri 63070

SURVWIVAL TACTICS. TAX Revolt
Bound Manuoal, $7.50. Survival Publications,
Lyndhurst, Camarilio, CA 93010

“INTRODUCTION TO TRUCKING." The only book in
Eﬂut that tells you how to get started In trucking,
ow to drive and maintain trucks and how fo be &
success as a driver or owner, More than 150 dia-
grams and pictures. Library bound, $11.95 postpald.

SINCERE FRESS
P.0. Box 10422, Phoenix, AZ 85064
Satisfaction Guaranteed.

Information.
2066

CONSERVATION CONVERSATION - Wildiile Baok,
$3.00 - CC, 2326 33rd., Bedford, Ind. 47421

GREAT PYRAMID. Free 4B-page booklet STAMDARD,
Chester Springs, PA. 19425,

HOW To Avold amd Beat Traffic Tickets,
How Lo Beat Police Radar, $3.50. Both,
Basset, Box 758, Springfield, MA 01101,

MONEY Writing Filler's. Become a Frofessional.
Ten Lesson Course - §5.95. l::r:d; Derryberry, Moun-
tain Rowte, Calico Rock, Arkansas 72519,

3,50;
B.30.

FREE Book. Prophet Elijsh Coming Before Christ,
Megiddo Migsion, Dept, 63, 481 :Thurﬂnn Road,
Rochester, N.Y, 14619,

“SURVIVAL'' / Combat / Seli-defense / Wildnemess

lelnt,‘ Guerllls Werlare' . . . Books / Manusls Cata-
]&53?1.0& . » . Ken Hale (K-100), McDonald, Ohio

EDUCATION & INSTRUCTIONS

WELDINE TRAINING— Basic and Advanced for
Major Processes—~Are (stick), MIG, TIG, Gas, Pipe sll
almcnu:. A non-profit school, Accredited member

TTS. ﬂo‘lmﬂd Ohlo 70-12-0064 HT. Write for
school  bulletin _ and  course  schedule., HOBART
ﬁu:ﬁ”nr WELDING TECHNOLOGY, Box 78, Troy,

~ BOOKKEEPING OR ACCOUNTING! Your own business
of waork for others. Easy home-study plan prepares
areet Kt h WHites Aeceunune Schost, Dept- phoast
Kewpart, dlllfurlnl:,ﬁa?iu:ﬁ? e Mhonl, et ¥

1nr='=r.n?i|“'“§-h;u dine “Tratnh N atitute, 38435
. riending rainin nstituta,
San Fernando Road, Glendale, CA gum, -

LEARM Auctioneering. Term soon, Free Catalog.
Relsch World Wide College of
Box 948, Mason City, inm'maummmmnl' "

DETECTIVE Career. Frée Information,  Unbversal
Detectives, Box 8180-F, Universal City, Calli, 91608

“HOW To Bulld Superinsulated Houses." Alaskan
Frami Technigues, Materials, Vaper Barriers
Ventllation, 32 Big Pages. Send f:!.ﬂﬂ to: Ed
ijnr;th' Dept 11, P.O. Box 81961, College, AK

LOW COST! Sell Improvement Books, Fres List.
Robin Enterprises, 4842 Pasarobles, Sacramento,
California 95841

AMAZING Results guaranteed!! , . . after reading
“ATTITUDES OF THE THIRD KIND™! . . .nai.'ﬂl!l
Gifts, Box 3948, Dept. PM, Shreveport, LA 711

PLAYS, SONGS,
MANUSCRIPTS

WANT Your book published? Learn how  we
Fuhlim, advertise, promote, distribute. All subjects.
red booklet PM. Vantage, 516 W. 34th Street, New
York City 10001, =

POEMS, SONGS: Your SnnE of poem may unrnﬁiuu
maney, fru Examination, Columbine Records, 30
;wat Bivd., Suite 1221, Dept. PM, Hollywood, CA

2

EXCITING Offer! Send poems, songs. Crown Music,
1270-CX Broadway, Mew York 10001,

RADIESTHESIA, Radianics, Dowsing, E.5.P,
e, gl by o ol
Hightield, Danehil] Sul:lumgllndrfhﬂl?rgg, i

HANDWRITING AMALYSIS by M. M. Bumker, F
textbaok. Hardbound, 256 pfr 5 ﬂrll_':“ S:fﬂ,.m“t‘-
paid. Nelson Company, 325 Jackson, Chicage Eﬂﬁﬂg?'

LEARN GUM REPAIR At home for ¥
30,000 Students since 1946, prm:imatr %’uttm:.
Money-back trial offer, No salesman will call. 25¢&
Brings Detslls. Modern Gum Repalr School, Dept,
PMG, 4225 N, Brown Ave., Scottsdale, Arizona 85251,

AUCTIOMEERING: Mendenhall School of Auction-
eering, High Point, N.C. 27263, Fras Information "

UNIVERSITY DEGREES BY MAIL P | Bach
lors, Masters, PH.D.'$ . . . Free rnrﬁtirri?‘ d!tlll-:
Counseling, Box 317-PMS, Tustin, Californla 92680,

FIAND Tuning quickly learmed with home stu
course, Diploma granted, American Tuni Schoal,
17050 Telfer Dr., Morgan Hill, California 9 .

_MOTORCYCLE MECHANIC. Train at home spare

At T iy oo, tat ginmects Inciuded.
apt. 0

School, Newport. Callfornis Szged, | T rce  Repalr

MUSIC INSTRUCTIONS
& INSTRUMENTS

Tl S S B
L 2l rawer =ulll,
Mexico BE4S, > g s

T8-79 MUSICAL INSTRUMENT CATALOG -
Credited on 1st Purchase Amefica’s most

P.MLL
$2.00 -
complete source of major brand instruments and
accessories at Low, Low Prices, Write: PMI., Dept.
PM, P.0. Box 827, Union City, N.J, 07087

STRINGS, ACCESSORIES, SCARCE PARTS, REPAIR
BOOKS. Cafalog 25¢. Stringking, Rifton, NY, 12471
EASY To play and make, Tulnllt:.r duleimers, banjos
thumb pianos, hammered dulcimers; instruments and
kits. HERE, INC. #P, 29 SE Main St, Minneapolis,
Minnesota 55414,

PIAMOS, PLAYERS, PUMP ORGAMS. Rebuild and
repair. LCatalog of "How-To" books, $2.00 (refund-
able). Yestal Press, Yestal 11, NY 13850,

GUITAR, Banjo, Violin, Mandolin Maki
Accessories, Books, Piano Tuning Kits,
Guitar Center, Box 15444, Tulsa, Ok 74112.

KITS! Build dulcimers, guitars, harps, Banjos,
mandolins. From %$2.95. Finished instruments from
23.95. Free catalog, 8665 West 13th-PM, Denver,
olargdo BO21S. i

ELECTRIFY Player Pianos, Pump Organs Quickly.
lrlexp!nil'ulr; with Lew# Silent Suction Units. Write:
Leg Music, F.0. Box 630F, Yenice, California 90291

LEARN Banjo—05 string Bluegrass easy, No Music.
;Eunumdulaiis. Blaylock, Box 2%", Marietta, Georgia

INTERNATIONAL Catalg valusble to makers,
repairers of stringed instruments, Imported woods,
parts, accessories, kits. Fine German-made violins,
violas, cellos, basses and bows. Send 25¢ for cata-
log. Credit certificale worth $1.25 enclosed with
catalog. International Violin Company, Dept. TS,
4026 W, Belvedere Ave., Baltimore, Md. 21215,

POEMS Set To Music. Nashville Music Productions,
Box 4C001-PM, Nashville, Tennesses 37204,

Materials,
talog 25¢.

AUCTIOMEERING - Free catalog. Resldent of Home
Study Course. Mashville Auction School, Mashville,
HI. “1:15!1‘: address - P. 0, Box 190, Lawrenceburg,

MASTER WATCHMAKIMG At home step by step.
Free sample lesson. Diploma awarded. Chica
g:enggril of Watchmaking, Y, Fox River Grove, tllinnﬁ

EXTENSION And Post-Graduate Awards in Philoso-
ﬂhy Art, Science, Botanic, Medicine, Homeopathy,
adionics and otbers. 30 Subjects, Curricular free
{airmail $1.00 refundable). Registrar, Sussex Coll
of Technology, Highfield, Danehill, Sussex, England.

AUTOSUGGESTION. Sleep-learning  headguarters!
Tapes, records, , Gigantic catalog free,
E;;mmh Association, Box 24PM, Olympia, Washington

PIAND TUMING PAYS.
Accredited MWHSC.
SCHOOLS,  INC.,
California 95820

DETECTIVE Profession. Easy home study; free
hvastigatare, B 41348, Dept. 'GP, Lua Angeies,
FVBSTIEalors, o '] - ]

Calif. g!lﬂﬂ-!l. ﬂ". gy

LEARM Sewing Machine Repalring. Men, Women,
Lucrative profits. Profession with bright future.
Gresslin_ Correspondence School, Box 927, Spe
lowa 51300, . :

USED Courses! Books! Lists 25¢. Smith's, 124
Marlborough, Salem, Massachusetts 015870

REGLAZING BATHTUBS IS PROFITABLE, Free
Details! Like - Nu Bathtub Reglazing, Box BS99,
Minneapolis, Minn, 55408

INSTANT MEMORY . . . HEW WAY TO REMEMBER.
No memorization. Release “‘photographic’” memory.
Forget nothing! - Liberates extraordinary knowledge
talents, ESP. Immediate resuits! Free information.
Institute of Adwanced Thinking, B45PM VlaLapaz,
Pacific Palisades, California 80272,

Learned easily at home,
Gl Approved. NWILES BRYANT
3631  Stockten, Sacramento,

MCET,

ACCORDION Top Bramds. Cordovox, direct.
Tremendaus discounts. Trades acceplad. Free
brochure PM. Accordion-0-Rama, 874 Broadway,
N.Y.C. 10003.

BLUEGRASS Banjo - Failproof Cassetle Coursel
Bailey, 4005PM Lara, Chattancoga, TN 37416,

" MINETEEM ORGAN OR PIANO LESSOMS —Book and
Cassette.....514.95, Lenina Publishers, 22685 Ulrich,
Mount Clemens, Michigan. 4B043. Dept. 16.

ACCORDIONS - Famous Makes, 40 Models! import-
er-to-You Prices. Save! Cordovox and Button Style,

Home Trial. Trade-ins. Terms, Free Catalogs!
Accordion Corporation, Dept. R, 5535 Belmont,
Chicage 60841

FLAY PIAND By “Ear"! Daevelop Ability—Minutes

A Day. Free Details! Box 132, Kenosha, Wis. 53140

30 TO 60% ODISCOUNT! Any Model: Guitar, lmg,
Drum, Banjo, Dobro! Free huln&} Warehguse P7E,
Box 11449, Fort Worth, Texas 76109, '

COLLEGE DIPLOMAS WITHOUT CLASSES. Accred-
ited degrees by mail, Free detalls. Admisslons, P.0O.
Box 25195-D, Northgate Station, Seattle, WA. 9!i25

LEARN TO TRAIN DOCS PROFESSIOMWALLY. Earn big
money doing something you enjoy. This is a career
opportunity, For more details write: American K-9
Training Center, P.0. Box 24287, Mashwille, Tennes-
see 37202 )

ELECTROMICS Career Trlinlns. B{ Mail. G.1. Bill,
FCC License, Color TV Broadcast nn. Engineering.
FREE School Catalog. School rep will try to call,
Write: CIE — Cleveland Institute of Electronlcs, Dept.
WPM-28, 1776 East 17th Street, Cileveland,
a1, 00 b -
{Continued on next page)
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EDUCATION & INSTRUCTION
{Continued frem preceeding page)

IMPROVE Your English! Booklet, Cassette coverin
worst errors, $4.95 each. Both, $B8.95. Guaramieed!
T?'g;r;u:unl Publications, Box 16732, Lubbock, Texas

LEARM Metric conversion via problems, solurlom_
approximations. Only $1.00 to: Metrics, P.0. Box 484,
Boston, Ma, 02102,

PASS Civil Service Eumin:llm:-hsll!' ﬂmlls
Alena, Box A", Farmingville, NY 1173

UNLOCK Your fulure. Become professional Lock-
smith by :r-lri time homestudy. $13 In an hour
sible, Al lwl: eguipment included, Facts Free.
;ml name, mlh|1| Institute [homestudy),
Eﬂ 1310-098, I.il'tln Falls, N.J. 07424,

EMPLOYMENT INFORMATION

LIVE In Florida! Bulletin lists jobs hum&s. busi-
nesses. Eites, Box BO1-JE, Opa-Locka, Fi |=I

llﬂ'l‘l-lul-ll'!‘ Jobs . . . Jobs . fﬂh
Transportation! Full Facts, ;2@ luGu, Box 3Iﬂ-l-
FM9, Wake UJIII;: Texas 75501

uu‘rmm—um ZEALAND Want You! 50,000
Jobs, Transportation. Listings $2.00. AUSTCO, Box
B4BSE, Long Beach 90808.

INVENTORS: SELL YOUR PRODUCTS DIRECT. Free

info: Early Bird Consumer's Report, 4021 Stevely
Ave., Los Angeles, CA 90008
PATEMT SEARCHES IIIIEIIHTEI.'I'J!! 25,00, "Pa-

tent Protection and Promotio §3.00. Advanced
Research Sclentific, P.0. Box 90.-1-1 l.’l&tmit Michi-

gan 48218

.5, PATENT Office Searches, 234 Broadway, Room
3615, Mew York 10007, Free invention certifica Bs.

INVENTORS: I.Enld'r protect unpatented Iﬂr—ls |i'i
the Patent Office and sell them yourself. For details
write: Charles 5. Prince, 415-4 West 57th, NYC-

10019,
PATENT Preparation, Reasonably priced. Patent
Attorney Registered 17 wears. Box 4235,

Minneapolis, Mn. 55414, (812) 375-24489.

COUNTRY LAND! Facts you nmeed before you buy,
Surveyor's report reveals what to look for. Send
$3.00 today. Maney back guaranbee. Hunt, Box G466-
V4, Orange, California 52657,

LIVE, Vacation, retire in Southern Utah! Fish
hunt, camp year ‘around. Pure air! Your own sp-rnﬁ
only $10.00 monthly, $585 full price. Send $1.00
down (refundable) for maps, color brochures, reser-
vation forms, Southwest Empire, Box 37N, Beryl,
Utah B4T14

—  EXPORT—IMPORT

WOODENSHOES: ORIGINAL, Duich Handmade Wood-
enshoes, direct from Holland, Yarnished with Wind-
mill painting $35.00 vnvarnished, $30.00/pair. Send
check, ., cash: Hamelton Parks, P.D. Box 3067,
Arnhem, Hoiland. Please Specily Shoesize.

PATENT AND DEVELOP Your Invention. Inguiries
invited, Speclalist in the development and prepara-
tion of patent applications. Registered to practice
before the LS. ttnl Office. Licensed Professional
Engineer. Richard L. Miller, P.E., Woolworth Build-
i Suite 3612, 233 Broadway, New York, MN.Y.
10007, (212) !E?aﬂi?

" REGISTERED PATENMT ATTORNEY. P.0. Box 34, Dept,
Pat, Ardsiey, New York 10502,

FIMANCING AVAILABLE FOR WORTHWHILE l“t"-
TIOMS Borrow any amount within 30 days.
Gimmicks! Complete free details: D.F.C., Ltd., I-I.M
236 Wayland Avenue, Cranston, Rhode leland 02920,

e e INVENTORS . Protect yourselves!! “The Inven-
JOBS. MNeed one? More Money for right job, tor's Bible™ tells all , . . ldeas to Royalties! Free
Successtul Career yours, Powerful guide., Free  details! Consumer Adwisors, P.0. Box 3056, Vernon,
Details. Business, Box 1228-C, Yuba City, CA 95991 CT 06066,
ATTENTION ASSEMBLY LINE WORKERS! Tired of INVENTIONS WANTED
putting wheels on cadillacs? Full report on what

YOU as employees, and what your UNIOM can legally
do to break job monotony! Send %3 to: DH Burkhart,
Limer Bidg., Suite 1, 121 Ashe Avenue,

Raleigh,
worth Caralina 275&5

ALASKA Em Iurmani Pu-lmlln H 00 hanulmg Fuu
Ll:rﬂ.m Bn-u 2 JPFM. Kodiak, Alaska 95615

IF 1I"I.'l'.l I:.ar! - Joim ws! Jourmeyman credentials
ranted. Write: Mational Craftsman Union, 210 Fifth
veanue - Suite 1102, New York, New York 10010

INVENTORS: If you have an invention for sala or

license, write for free bookiel explaining how we
can help you. Kessier Sales Corp., I, Fremont,
Ohio 43420

HOMGKOMG Factory Needs several Mew Products
gvery month to Satisfy their Oversea Buyers. Parti-
cularly Interested Household Items, Toys, Games,
Gadgets, Please Send Skelches or datailed Explana-
tipn for Evaluation and cash/royally purchase. I
you have an Article/Accessory cannot  produce
domestically because of Quanlity, Price, or Labour;

it Please iry us. Mongkong Plastic & Metal Products
BORED With your ]I-ub! BEWILDERED About your  Gompany, Kwuntong P.0. Box 55?? _Honghkong.
work future? Information on personalized vocational INVENTIONS MARKETED alties FREE
counselling relating to 1000's of occupations in INVENTION  PROTECTION :uﬂrm . Geor
LISA/ Cal Send %1. Box 4041, Regina, Sashk, Spector Manufacturers I!-eprqurli:tlus. ‘Wool
Canada Building, New York, N.Y, 10007.
OVERSEAS lobs - J'ﬂ:-rt Hiring! All Occupations! MANUFACTURER  Secking  additional reducts,

Transportation. BI Computerized Reporis
$2.00. Transworld, E-DCI E?WZE Los Angeles 90009,

OFFSHORE JOBS! Orilling, Boats, Pipelines, Over-
seas, More! Complete Ide, 2& Cl}rl'lpll':l"‘
Addresses. $4.00. Travan 187,
Lancaster, Ohio 43130.

OREGON . . . . Job, Fishing, Hunting Guide $3.50.
McKinney, 443, Bend, Oregon 97701

Enterprises,

$28,000/Year  Drivi Tractor-Traller.  Write:
White Enterprises, Brooklyn, Conn. 08234,
DCCUPATIONS In Demand! Updated Monthly.

Datails. 116 Rustic, Silsbes, Texas 77656

WORLD  Travel! High Pay! Tax protected! world-
wide opportunities, In!urmatlun Directary, pllci

tions $2.00, Passport Employment, P.0O. Box &
Cicers, IN. 46034

SAUDI ARABIA Employment guide, U.5. Companies,
wages, gmnduru. rmlu:sm. gl listed; %2.50.
Omni, P.0. Bax 1380, Washington, 0.C. 20013

ROCKY MOUNTAIN Employmant Hewsletter!!
Colorada, ldaha, Montana, Wyoming!! Free detalls.

Intermountain L, 3506 Birch, Cheyenne, Wyoming
B2001

EMPLOYMENT WANTED

ARE YOU LOOKIME FOR EMPLOYMENT? Try our

[:k“sl'!-lud Section! It costs only $3.50 per word.

f you wish to run all or part of your ad in

hnl:{ napliil latters - you can do so for as little as

75 r word additional. Act Now! Send your ad to:

PO MECHANICS «\:l.mIFIEII DEPT., 224 WEST
57TH STREET, NEW YORK, NY 10019

HELP WANTED

OVERSEAS Employment . . . $10,000-850,000 .
Free information! Employment  Intemational, Box
2921741, Indianapolis, Indiana 46229

FOR INVENTORS

IMVENTORS: Free information on nlflrll'is s;m"
invention for sale. Kessler Sales Corporation,
Fremont, Ohio 43420. LR

Itlllmti HTEI'I' l'l"l'ﬂlllt! 414 Hungerford
Drive, Suite 411, Rochville, Maryland 20850 :

INVENTORS—  United States  Patent  Office
Searches. Patent Development Engineering  and
Marketing of your Inwentions, ideas with manufac-
turer contacts. Send for FREE INVENTIOM CERTIFI-
CATES and Invention information. Serving Inventors
since 1948, GEORGE SPECTOR, LICENS PROFES-
SIOMAL PATEMT ENEIMEER. Former UMITED STATES
PATENT OFFICE EXAMINER— 3615 Woolworth
Building, New York 10007
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IMDEV, B5 Albert, Ottowa, Canada K1P

"PATENTED INVENTIONS WANTED, Trans-Tech Pub-
lishers, 391 Martling Ava., Tarrytown, NY 10591

FAR EAST Plastic Metal Factory Complex is
seeking outstandin lmluntlnns and MNew Product
Ideas for manufacluring and international market-
ml'ii LICENSING AGREEMENTS OR OUTRIGHT PUR-
CHASE IM U.5, DOLLARS GUARANTEED for |nventions
and ideas accepted for manufacturing FREE Informa-
tion. Write R MAIL to:  Consolidated Asian
;n_dustrl:u. Imc., PO, Box GB-B34 (PM9), Taipel,
alwan.

IDEAS Reporf shows How to Turn Ideas Into Big
Money. $2.00. Conway Enterprises, Dept. A-1, 1314
Kensington, Youngstown, Ohio 44505

IDEAS, Inventions, Mew Products needed by Inno-
vative manufacturars. Marketing assistance avallable
to individuals, tinkerers, Universities, companies
with feasible concepts, Write forr Kit-PM, 12th
Floar, Arrctt Building, Pittsburgh, PA 15222,

REAL ESTATE & FARMS

CANADIAN LAND FROM $47.00 AM ACRE. Low
monthly paymenis. ideal for cottages, hunting, fish-
ing, investment! Free cotalogue. Canadianm  Estate
Land, 286 Lawrence Avenue West, Toronto, Canada,
MSM’ 3AB, Dept, 23C. 416-789-4536,

" FREE! BI; Fall-Holida Holiday I:Itlll:ll:' Over 5,400 I:m.lntrr
Eruntrtles described, pictured! Land, ans Hnm:
usinasses, Ra:rﬂtlnn Hqtlrem-nl. Selecte hu:.f
thruout the U.S.! Over 700 offices, 43 mln All
Across  America! Yours FREE from the World's
Largest! STROWT REALTY, INC., 7 5. Dearborn, Dept
5B00, Chicago, IL 60603,

WHOLESALE HOMES Buy Like The Professionals. ©
Guaranteed Methods, Any State $5.00. Box 307,
Grandwiew, Mo, 64030

REAL ESTATE - Bli Profits.
Town Gifts, 20 Polk 31.. Charlestown, Mass. (G

BIG . . . FREE . . . CATALOG! Over 2.500 top
values coast to coast! UNITED FARM AGENCY, G12-PM
West 47th, Kansas City, Ma. H112_

CALIFORNIA Al:ralg! gﬁ“ " down,
Hﬂl‘lﬂ‘llj’ Enu 3525[ Lns .Il.nlllu:. 5,

FREE CATALDG! AIl Types Properly! Fﬂutu!.'
TJH'I::E: In 12 States), SAFE-BUY Real Estate g
?g:”. Box S800L, Little Rock, Ark. 72203 - .23

MEW MEXICO Recreational land — 5 acres, $20
month, roads, power. No dawn. Write: Tierra "I'Il'ﬂl,

Learn How - %1.50,
. Charlestown, Mass. 02129,

Dept, PH 8015 Mountain Road Place N.E., Albuguer-
que, N.M. 87110,
92% of ALL MILLIONAIRES Get Rich in REAL

ESTATE! How? Request Ila?nrt RE-4. Treasury, 1280
Sawmill, Yonkers, NY 10710,

BUY IT WHOLESALE
HEARING Rids, batteries. Wholesale. Catalog 25¢.
Fiston, Box 1444, New Preston, Conn. DB777
" RINGS, Jewelry priced 130% below retail price.

Catalog, $1.00 ir Undlbl!% Anka-PM, 95 Wasning-
ton, West Warwick, RI 028

'FREE WHOLESALE CATALOG. Ower 1500 qua L;
items wp ta 51% off. Wirby's Gift World, 120
Farhilts, Killeen, Taxas 76541

GENUIME Indian Jewelry Wholesals, Details $1.00
Refundable), Langepm, 6031 Morth 7ih  Street,
hoenix, A B5014

BELT Buckles. Complete line fast seliers Includ-
ing truckers, motorcycies, CB's, westerns ebtc. Big
Profits. Complete dealer set up. E‘..atnloﬁ :Il‘lalls
free. Anchar Specialties, Box 3J958-BP
Providence, Rl 02911

FREE WHOLESALE CATALDG: Motorcycle, Snowma-
bila, Chainsaw, small engine parls, Accessories.
g'l::;;actu"r's Supply, Box 157-PM, Dorchester. Wi

HAVE Own Business. Waorld's largesi wholesalers.
American, foreign. Bargains. Free details. Interna-
tional Buyers, Box 16386-M, Portiand, Oregon 97216,

400,000 BARGAIMS Below Wholesale, Many Free!
Liquidations . . . Closeouls . . . Job Lols , .
Smglt Samples. Free Details. Bargainhuniers DDDUP
tunities, Box 730-A, Holland, Michigan 49423,

QUALITY COSTUME JEWELRY Below Wholesale.
ﬂaﬁl::u:lurar Direct. IMC, Box 336-F, Sylvania, Ohio

COMPLETE Guide About Using Wood Stoves. Also
Secrets on Buying Direct from Manufacturers at
WHOLESALE. Addresses and Phone MNumbers of
Manufacturers to Contact. Send %3.50: Wood Stove
Publications, P.O, Box 2363, Dept. P, Florence,
Alabama 35830

LOCKSMITH SPECIAL. Surplus Key Blanks
Wholesale, I.aa‘s! Assortment, 100 for 512,00, TR
Lock, Box 14622, Cincinnati, Ohigo 45214,

REPLACEMENT PARTS, Service tools for
Saws, Small Engines. First Quality. Substantial
Savings, Free L‘-Hfl'ﬂ!l- Stores, shops, give sales tax
number for dealer information, Repair Parts, Box
6329-K77, Erie, PA 16512

CLOSEOUT Thousands of Beaulifully crafted his
and her neckchains. Four chain sample assoriment
DFI!"I £1.95, Rudy Groen, 2660 Millet, EI Monte, Calif.

Hl'lﬂ!‘

Chain

""288 HONG KONG Manufacturers and Suppliers im-
gﬂﬁ direct. 96 Pages, Send $4.95. Directory, R3, Box
Altsert Lea, Minn. 56007,

ADV. AGENCIES,
ADV. SERVICES, MAILING LISTS

] xpert sistance for mailorder, agent,
advertizers, Ratebook leading newspapers, mnEa-
zines ency, 28-EM

$1.00, Chicago Advertisi
lachsan, Chicago EHGE# P

MAILING Lists! 4,000,000 Mailarder Buyers [
Sewveral categories - Computerized. Brochures 25¢.
Euplrr ﬂ.chll lslng. Em: 221PM, Boston, Mass, 021

" MAILING List, Most kinds, $15.00 per M. Dixie-
mailers, King, NC 27021

MAILORDER I'I'HIITI!EI!" CLASSIFIED ADVERTIS-

AN BE ITRELE AND REWARDING.

UI' T WHAT NOT TO

DO. COLUMBIA CAM HELP YOU WITH YOUR MAILOR-
DER PROGRAM. OVER 20 YEARS CLASSIFIED ADVER-
TISING EXPERIEMCE. KMOWLEDGE OF BEST PULLING
PUBLICATIONS. EXPERT COPY SERVICE I5 ALL
YOURS AT MO IMCREASE OVER PUBLISMER'S STAN-
DARD RATES, CHAMCES ARE YOU WILL SAVE MONEY,
WRITE TODAY FOR FREE DETAILS PLUS YOUR FREE
COPY OF “MAILORDER ADVERTISER'S RATE EUIDE",

COLUMBIA ADVERTISING AGEMCY, BOX 1285PMS,
RICHMOND, INDIANA 47374
RUBBER STAMPS
RUBBER Stamps, Dusiness Cards, Free Catalog.
Brownswille Rd., G-101, Mi. Veérnon, 11l

Jackson's,
G4

Stamp. lines

rmmum Pockel Rubber E k]
iul:éoiﬂm Valiey Spring Lane,

00: Bett-R Ente
-H'JEIH Siudio CI

I.'Ilr'Fll:E SUPPLIES
MAILORDER RECORDS Halp rﬂut Irucrnud busi-

ness! Complete 32 Page Reco shows your

lnq.ulrius nnhf:. adwertising, expense, etc, 1

1.00. POPULAR MECHANIES, DEPT. R,
WEST S7TH STREET, NEW YORK. M.Y. 10015,



PRINTING PRESSES—
RUBBER STAMP OUTFITS

SIMPLE-X RUBBER STAMP PRESSES. HJ'drlI.l“:
nplutul electrically heated, Sizes 5 x 8% B" x
10% x 15%. Starting outfits. Order for presses,
aumllﬂ shipped day ruulwd Send $2.00 for Cata-
log and Brochure, Custom Manufacturers, Box 211-P,
Springfield, Mo, 85801,

FREE Catalog - Type, Rubber Stamp supplies.
Eﬂmﬂu-! Type MIE., 237 5. Evergreen, Bensenville, 111,

PRINT  YOUR nting  Presses, yrl.
supplies direct frnm hu:tu Sum! 25¢ for catalog
OM, Meriden, Conn,

10:: mi-ll'ﬂplh to: Helsey

RUBBER Stamp outfits wholesale. Free catal
jﬁfgﬁl:ﬂl" Brownsville Rd.,, S5-110, Mi. Vernon, [l

PRINTIHG F‘IH-“I.
Turnbaugh  Service,
17055

fype. Supplies List "
Hmmmﬂﬁz, Plrlﬂll.rhﬂl

SAME Day Shipment. Rubber Stamp Qutfits,
Supplies. Wholesale cluln% a 00 duduﬂ ble, Star
Stamp Supply, 732 Federal, Chicago

TIPE Fonts, Hand Prtrlll me Sup lies, 12!1
order, .‘cru q

1.00 dldu:ﬂblt )
Fus::ﬂ‘m lcago BOG oy

Iull[l: Eum Sul n1iu; Starting Outfits. Catalog
% uctible, Martine, 1432 Major, Jefferson
ity, Mn islI:Il

PRINTING MACHIMES. Offset, Mimeograph, Type-
writers, Composing, Machines, bl:lrlm. Kirg, Norin
Carolina 27021.

PRINTING COURSES (Great Home Businesses) -
Offset §7/SIlkscreen $4,/Gold Stamping $3/(Dutfils
information included) - Catalog alone §1.00 (Deductl-
ble} - Techtrades, 1627AG Pontius, Los Angeles,
Calif. 90025,

PRINTING & SUPPLIES

WHOLESALE Printi Moneymaking Detalls Free!
Iz’!ﬂ;';;r:. P9, 5;}1 H“'li.ir Florence, South Carolina

CUT Stonas, |nn1nr mountings, hrh buckles for
siiver dollars stones, rockhound n;rpliu
mnluull i:md“'l‘r g Eloxite Carp., 810 10th

St Wheatland,

GET Free catalcg no  serious rockhound, gem
cutter, ]IW“‘ maker, hobbyist or craftsman can be
without, of bargaing, exclusive Items, low
Erh:u fram largest !uppllgr; and authorities In the

Free mew calalog just off the m:l.‘muu for
the asking Write: Grieger's, Dept, 12 South
Arroyo Phwy,, Pasadema, California 91106,

SELL LIFETIME METAL SOCIAL SECURITY CARDS.
Blg Profits. Free Samples. Bobby Lee Products,
Dept. 10, Box 5037, Poland, Ohio 44514

SPARE TIME CASH. Sell famous Hanover Shces,
Samples, sales kit free. No experience nesded, No
ﬁ‘ limit. Blg commisslons. Hamower Shoe, Dept.

35, Hanover, Pa, 17331

HHHIIHE Steam Models: Detalls, Steam Engines,
Enl e 1 101, West Brompton, Londan, !'i'
Aglan

JEWELRY Supplies, Rocks, Gems, Catal
ﬁqﬂutﬂr'; Pouch, Box 112P, Hinnutm_

PETOSKEY STONE— Genuine uncut suitable for
cutting and polishing—%$2.00, Petoskey Stone Works,
Box 682, Petoskey, Mich, 49770

TREASURE FINDERS

TREASURE - Locate guarter mile sway with ultra
sensitive locator - brochure free, Research Products,
Box 13441 - AMC, Tampa, Florlda 33611

FIND Lost coins, jewelry, buried treasure, &old
nuggets, relics, New revoloticnary patented o

ftor, analyres objects, tremendous range, no ground
I:Eup ree catalog, Gardiner, 4729M N, ?Lh Ave.,
hoenix, Arizona BS

FIND Lost Treasure! Coins, Gold, All Metals,
Models from $64.95, Send for free Treasure Hunting
Guide, Compass Metal Detectors, Dept. PBWE, Box
366, Forest Grove, OR. 97116,

RECOVER LOST COINS, JEWELRY, E-nld Silver,
Relics, D-Tex detectors fi]ﬂ:t trash, but find del;lpEI
burled treasures of all sizes. Free Literature,
;tﬂ:'l'l 614 Easy Strest, Garland,

EiL';'II'I' Silverplate? Solution identifies instant-
Iyl Unconditicnally Guaranteed! $B.85. Silvertest,
612A South Hawley, Milwaukes, Wisconsin 53214

PROFITABLE OCCUPATIONS

[1] o Make Money wriling snort paragraphs,
Information free.

og—%1.00.
Georgia

Texas

Barrett, Depl. C-86-%, 8 South
Michigan, Chicago 111, 60603 R
FT. SMITH Ruction School, Ft. smith, Ark. 72901,

Resident & Home study, Veteran approved,

BUSINESS OPPORTUNITIES

CUSTOM PICTURE FRAMING - A satisfying Profit-
able craft! Learn at nome - no experlence needed,
wi suppl unrhln;. Booklet malled free. Craative
Frlrrm:ra ers, 412 5. Lyon St. Dept. VCX, Samta Ana,

-_“____________

—

m.ﬂl‘iﬂ“ﬂ “c-nu';:ll Frea, “a-Tﬁrm llirtlnguhmﬂ'l;n
r ort business, Mellinger,
Woodland Hills, CA 81367 -

AUTO/VAN CUSTOMIZING. Learn these high
B uornes ot 218§ bar st
VDH, Santa Ana, CA sz:rlﬁ - Lyon -

l'l!Hlt Tax Httwn—ﬂm:uku o .I.nn H-ula

approved. Nations) Tox: Sevool,  Moneey, "o Ne.
E B oo

Yors 10952, nsey, 211, New

*MAKE $1sm Hourly hulrdlni custom  lug-
Eage/cases at home. Huge nationwide demand. :'ﬁi
mail orders, We suppil:f materials, instructions . .
everylhing, Free details. Customcase, 6075 De Soto
Awu Dup :1.'1:_-“ Hmlmﬁ Hills, CA 91365

VINYL Repair! Super spare-time profit nr!.r.lnl
B' for handymen! We show ynu rlmr to :;?Fpmm
L

nal work, suppl ﬂll!ﬁ‘llnf to $500.00 week.
urrlrngl- ossible, evem In spare time. Oetalls
r-u ViP, Montrase, Chicago 60618,

rmmn: Pmﬂt Potential With Proven Maii-r-
ﬂflr Fmr Details, Massa, Box 54448, W:'udlindlcfl

rlmu Tuning learnad quickly at home! Free Infor
mation, Empire School, Box 450327, Miami 33145

1000 EMBOSSED Business Cards $7.85 Postpaid,
Agents Wanted. Elco, 181-A, Sylvania, Ohio 43560,

Quick cuph Primting, Low Prices. Write: Natlon-
mda, 614 N. Main, Bloomington, 11, 81701

FREE Catalogs. Repair air conditioning refrigera-
tion. Tools, supplies, full instructions. Doolin, 2016
Canton, Dallas, Texas 75201,

LAWHNMOWER Repair, How to
successful. Send 00:  Washburn
Sebring, Florida 33870.

Start and be
, 221 Avalon,

DELUXE GUMMED ADDREES LABELS $2.00,
l-'l LITERATURE. Acme, 1238 Voskamp, Pittsburgh,
Fennwlnnil 15212,

1,000 ame and Address Labels, $1.00,
Fitzgerald’ :, Box 131, Ambler, Pa 19002
GIFT SHOPPING

emple House, 2521 Temple
Street, Sarasota, F|Hll1! 335 L s e

FREE H-"ll.ﬂgi OVER 200 DISTINCTIVE GIFTS.
EJ‘!‘ u{tﬁﬂiumnsm 270 State Street, Hackensack,

II.':‘E
r.ut.ul
Pulu

IITIHIIIII FI!HIII-I ROD. A 16" Fishing Rod That
Extends In Seconds To A Full 63" Rod. 'S ngt-
Weight And Has A Tubular Glass Construction And
Mon Fowl Stainless Guides, Comes In Its Own Carry-
i Case, Eumntuﬂ Satlsfaction Or

Refunded. Lél Tm&& ORDER MWOW! Henderson-
B:Ilur. 14 Geldsmith Ave., Box #2236, MNewark, NJ

#f"' ‘without Going_Shopping. Free
zlumn Mailorder, Bax 5480, DIC, Maorth

FIIE Catalog! Many omhigue gifts. Krause's Gift
World, 7500 Emerson Avenue South, Richfield,
Minnesola 55423,

BIG DISCOUNTS! 1500 Gifts, SOLID Gold Jewelry,
MEWEST STAR WARS Inspired Novelties, Bio- lh‘tnl'.
etc. Some FREE! Details - H-gs Ben Gee's-10, 2
Livingston, Livingston, NJ 070

DOLLAR  BUCKLES.

INDIAN JEWELRY - SILVER
Free B-ochure. Western Way, 7785 East Linden
Lane, Parma, Ohlo 44130

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH For Gold, Jewelry, Gold Teeth
Rings, Clamonds, Watches, Silver, Platinem, Mail
Articles Today, Free gift with Information, Chicago
Gold & Precious Metals, 6 E. Monroe, Dept. 1
Chicago, 60603,

" HIGHEST Cash immediately for old | mln silver,
platinum, Jewelry, gold teeth, watches, diam -i
spectacles. Free Information. Rose Industries, 29
East Madison, Chicago 60802, Established 1934,

WATCH And clor.u iring books, tools, materi-
als, Free Catal mmun F78W, Fox River

Grove, Illinois 1
MAKE MOMEY Creating Decorative Clocks! Free
Details, Stewart, Box H-P2, Hubbardston, .

01452

PRECIOUS STONES & MINERALS

“E00 FOLISAED Gemstones 35.00. Tumblecralt,
5401 James North, Minneapolis, 55430,

PLASTERCRAFTI!! Profitable home business, Molds
avallable. Details: Lynnette, 6251C, Mentor Park,
Méntor, Ohio 44060,

FULLY Assembled Working Steam Models: Free
color brochures. Steam Engines, P.O. Bex 101, West
Brompten, London. 5.W.10. England.

FIX Clocks At Home, We Show You How, Write:
Thiese, Genoa, lllinois 60135

SALESMEN—DISTRIBUTORS
Exclusive reference Biblel BIg profits!

Startling 3-cimension cover! Demonstrator, supplies
furnished. Top commissions plus extra bonus eam-
ings! Free outfit. International Book, Dept. PM, Box
118, Wichita, Kansas 67201

INSTANT CASH COMMISSIONS Full or part tfime.
Free sales kit features America's largest line low
priced Business, Printing, Advertising Specialties.
Sign, Calendars and other necessities used daily by
business people. Profitable repeat order. Mo experi-
ence, Mo Investment. No cellections or deliveries.
Write today. mtlnrul Press, Dept. 853, rth
Chicago, IL

SELL HI.EII“H “EEIMTIH Repeat Business -
Free Details - Fileming . 167th Place, Calumet
City, 111, 60409

SELL SENSATIOMAL LOW-COST BURGLAR ALARM.
Li tumn& sgller, Exceptional margin, Sr.urllp!l: I‘or
;{”m hwest Electric, Ave, 1032, Mitchel

ASK US ABOUT GETTING INTO BUSINESS FOR YOUR-
SELF. Show our Money Making Line of Calendars, Pro-
mational Advertising and Gifts to local Businesses. No
investment, collections or district managers. Prompt,
friendly sérvice with G9-year-old firm, rated AAA-1,
Weekly commissions and liberal bonus. Write: Richard
I.sn‘nl:ia.' Dept. CPMS, Newton Mig. Co., Newton, lowa

BE YOUR Own Boss Details: Eaton Ente I-s.a:
224 Barkeley Street, Morwalk, Connecticul

WORKING S.te;rn Mode]s: Free color bruchure:,
Steam Engines Box 101, West Brompton,
Lundnn S.W.10 r[|'||I:||1d

DISTRIBUTORS WANTED: Operate Frnm Home,
Products To Stock, Orders To Fill. Hi Pn;rﬂl.ubla,
New Veuthey, Box 5005, Valleja, CA. EGISJ

AGENTS WANTED

igh living cost - take orders for America's
finést shoes from friends, neighbors! [as Profit-
able. Mo expérignce mdad Sellin it fraa!

Magon Shoes, K-420, Chipp Fallg, 54.'!‘29.

PRINTING Adwertising Salesmen—Excellent money
making sideline selling Decalomania MName Plates,
small  quantities. vertising Specialties, sign
Innztﬁ?. Free Samples. Ralco XL, Boston, Mass.

FUTURE UNCERTAIM? Investipate Shullla
fundable). 1132 N, Oaklead Dr. .lFImtm: A: ’Esﬂ%sm'

R T R
I e 3 erican, 1108
Colonial, Inkster, Michigan 48141,

REAL SILVER, 45 qumn HOW? !
%IFMI;I }_ﬂgﬂ:l sun-tmun - TH“S.HIEI’IMVT rHIEI‘
BXas

1 CAN Make You Rich, Easily! Don't THink Sal Try
Me! Research, Box 73605-?. Fairbanks, Alaska 9370

“LEARN Basic electricity $10.95 complete, Return
Frivilege. Arlix, Box Pﬂlhﬂlpﬂllph 19111

~ FREE Information
included with 20 Car n;.lvtlr‘m :‘EI'E;I?I '-l'lslﬂ'l‘u'rlli:

Specialities, 1070 Pros i
York 11213 '(189) pect Place, Brookiyn, New

" HOW MUCH Does being your own boss or making
$25.000 per year Interest 1'1':u‘r The Wamner break-
through in the Engravin d could be your future,
Krggﬁzl.éumn Room E z HE, 1512 larvis, Chicago,

117 Services one cam Sell by Mail. 12 Page
Report tells How, $3.00 or Free Details. E 1
Box 27611-H, Escondido, Call. 92027 miay sales,

EASIEST Four mail order Businesses. Home-Based
for Smallest Budget. $3.00. B.), :nurr:im, 343 §-

PMS Dearborn (Sulte 1718), Chicago, |1

$2500 Monthly possible uhuluu]ln 1500 Special-
items, ree details

/Gift Special
'-ahnrssal!r 1209 Farhills, Ihlmn Tun rasa:f v

PHOTOSTAMP Agents Wanted! Make big Money
Frem Home Mailorder, Free Samples, Information:
Postermatic-C7, East Providence, R.I. 02914,

FREE 100-P catalog waiting to bf"'lll you bl
spare time cash commissions. Sell adve r||| i
atches, Every busingss a prospect. Selling Instruc-
tigns furnished, Siml T8 ut mmut Suparior
Match Company, "Mx878, 7530 S, Gresnwood
Avenue, Chicago, II. 0819

MECHANICALLY IMCLIMED Individuals
ownership of Profitable  Small  Manufacturing
Business. Many ré/full time opportunities pres-
ently available Without investment: Businesses,

B9, Brighton 11th, Brooklyn, New York 11235,

PICTURE Framing—Profitable full or spare-time
busingss, Easy ta learn with handbook-course
“Guide To Picture Framing Profits." $3.00 Guaran-
teed. Free framing-supplies catalog included, Jlaps,
126-PM Seventh North, Hopking, Minnesota 55343,

PIAMD Tuning quickly learned with home Sted
courses, Diploma gramted. American Tuning School,
17050 Telfer Dr., Morgan Mill, Calif. 95037,

FREE Mailorder Dropship Business Magarine!
;ﬂ;l!‘l:ll]rl- World, Box 1355, Sioux Falls, Sowth Dakota

desiring

SELL LAS VEGAS FUNPACKS. 400% PROFIT. Drop-
shipment, Circulars Avallable. Atlas, Bex 19307,
Vegas, Nevada B9119.

{Continued on next page)
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BUSINESS OPPORTUNITIES
(Continued fram precesding page)

HORSEPLAYERS! Free Booklet! “Unlimited Income
From Racing.” Elias, Box d__?-E,_Bmh.l!l'n, 11218,

REPAIR HYDRAULIC JACKS—DETAILS FREE. WRITE:

WYDRAULIC  PARTS  SUPPLY,  BOX 4187,
BROWNSVILLE, TEXAS 70820
BUMPER STICKER PRINTIMG DEVICE. Cheap,

Simple, Portable, rrn details, Bumper, POB 22791
(GG), Tampa, FL. 33622

YENDIME Machines, No selling. Routes earn amar-
ing profits. Bl cml @ Free, Parkway Machine
l:nrpnrarlnn. 15 reenspring Drive, Timonium,
Maryland 2109

MAIL B Catalogs 1o Naw
Profits! Dela
48197,

Maothers for Big
18 $1.00. Volr PM, Ypsilantl,

Michigan

WOODWORKERS—TUR r 00 MATERIAL INTO
3!! .85, PINE SHOP, '.!ll‘ WEST PETERSBOROUGH, MH

s for us.
Chester-

518,000 “I'll" Possible uhInE Bullfr
Free details, Watlerway Farms, Box 177E,
vilie, Ohio 43317

Mo it L

$1,200.00 Monthly Raisin
Free Detalls. Baker Enterprises
Ohio 43350

OPPORTUNITY—Pro Professional  Mailorder
Merchandise Plan, Pruﬁt muila Free. Allen, 115209,
westview, Rochelle, IL &

Earthwnrm:- Far Us.
Box 193, Sparta,

CLIP News r items—3%2-$25 each!! umn;..
luns &ﬂ%t"?llppinu #HBG, 453 W2ISE, NYC

$800.00 Monthly ralsing worms, nighterawlers,
Charlie Morgan, It-u-ir _1_1_&:-_-9:_99:‘!!@5!!. Florida 33513

MAKE RUBBER STAMPS for profit. Inexpensive
mu:hln" Free Details, Stamper, POB 22805 (GC),
Tamps, FL 33622, e

MOT- Stamper Prints  Gold Leaf, Personalize
everything. Print Business Cards, Penclis, Matches,
;ﬁanlll”i Gold Magic, POB 24988 {GC), Tampa, FL

ELECTRONIC ASSEMBLY Business. uiE profils.
Start home, spare tme. Invesiment, knowlédge,
axperience unnecessary, Free ilbustrated literature.
Barta, Box 248MI, Walnut Creek, Calif. 94597,

" $680/WEEK For mailorder beginners!! Free report:

Consultants #MB9, 453 W256, NYC 10471

WATCH REPAIR Unique home course  speeds
r'agr-s: in this profitable trade, Free sample
s30n, Chicage Schoal of Watchmaking, YIA,

River Grove, lilinols 60021,

$II 00 From re Foot F‘Irml:l (Huge I:Ian'l-ll'l.d-j
Revealing  Prool 25¢. (Refundable). Woodwin,
Bridgewater, Mass. 02 o]

BECOME Our Mall ﬂrﬂﬂ uls‘tnbuluf with 5151]
Investment. Frée Brochure, Audit Controls, Box D40,
Emerson, M OP630

00 - $700 Monthly, Raise Rabbits, Laboratory
Animals for wus. We supply Equipment, Bresders,
Instructions. Details - S0¢. Laboratory Animals-PM,
Inc., 2045 Lake Michigan Orive, Grand Rapids,
Michigan 49504 e

$200.00 Monthly Spare Time Making Movelty ltems
from scrap lumber, Workshop Five, 3800 Harney,
Vancouver, Washington 98660,
SELL SENSATIONAL LOW-COST BURGLAR ALARM.
tional m.lr in. Samples for trial. Morthwest

ectric, Ave. 1044, Mitchell, 5.0, 57301

product at home and |]
crews, full or part time. Shnu d desire Independence
and a hurllnnl. of your own. Five-figure income
Egumhl K.R.M. Manufacturers, 9701 Wilshire
ulgvaid, Beverly HIII'.l, California 90212,
MAKE JO00 Year Im Mailorder .
or Risk . . . . Detalls Free . . .
1538A, Deming, New Mexico BED3D )
MOMEY? Secret technigues smash debt—bring
cash, credit cards “overnight.” Write: Success
Research, Box 29263-A1, Indianapolis, Indiana 46229,

TAKE Catalog orders, We drop-ship 2500 best-
selling speclalty products. Lewest below-wholesale
prices, Immediate delivery. Spm:ta:uhr home busi-
nﬂt uppurlunltr Free ok, SMC, G061 De Soto

Dept 20-59, Woodland Hills, CA 91365,

iil.ll Daily possible Hanumturln

Fence Posts at Home, Practicall
sump American 3J, Box 12
City, MO 64116

Weekly while W.ltl:hing your Fawnrite TV

r?l-“npnn. Reyman, Box 33233-PME, San

gur natiopal sales

. « « No lmvente-
. Hilﬂﬂﬂ. Box

" Concrete
nvestment,
& Nu-rm Kansas

Program.,
Diege, CA 03 o =t

$700 Per Month Earnings pn:isihlu 'I'ill.lng out
Income tax forms at home or tax office during tax
season. We show you how. Simple, quickly learnad,

Details malled free. No sSalesmen. HI.I'I'TE. B
demand. Federated Tax, 2065 Montrose, Chicago
MIH'I ——— -

EXCEPTIOMAL Opportunity! Make big money Sell-
Ing Imformative re on How to Make Mongy,

Marketing information plus one repm‘l—i!l}{] CES,
P.0. Box 25027, Phuﬂi: Arizona 85002

WRITE YOURSELF RICH - You cam learn how:
Stricker, Bex 3730-H, Manhattan Beach, CA 90266,

" GUARANTEED Weekly Income of $178,00 (§35.60
Daily mrhng ogne hour at homea). Earnings Guaran-
teed, FAS, Box 13703, San Antonio, Texas, F8213.

SELL Books By Mail, Complete Dealer Set-up—
25¢. Midwest, Box -HE!F'H Shawano, Wis, 54166,

FREE lewelry Sales Kit Make 2339% Profit. Courte-
sy Gems, 1634 Bogart, Bronx, N.Y. 10462

uurlrs FROM m.mm!n ADVERTISING! Booklet
shows you how to your own business with
t:llﬂlﬂld mmlsinl nnl $] I:H:r {Refundable with
first urdlﬁ‘ E. PULAR llEnIII.IIIH.
'l"ﬂqi P WEST 57TH ﬂllﬂ'. NEW YOREK, M.

| MADE $540,000.00 Year by Mailorder! Helped
others make money! Free proof! Torrey, Box 3J18YY,
Ypsilanti, Michigan 48197,

242 POPULAR MECHANICS

BUY Direct Buy Cheap: Fullr sssembled. Working
Steam Models. Free Brochures. Sheam ines, P.0.
Hux 101, West Brompton, London. 5.W.10 England.

MAKE %$2,000.00 MONTHLY. & Il’l time. Unique
?mﬂm mﬂrprliu No Il"lﬂ, ital to start.
ree brochure, Kashbullder, Box 11!! 9K, Indlanap-

uH: Indiana 46225,
$1.00 LISTS You yesr sent fo 1000 Im-purtlri

jobbers, Mailers, our mailing year. Dizlemi, King,
North Caralina 27021,
PRESTIGIOUS Fortune- BquIn: concept,
mognlighter's bonanza! Freeway, Drawer '.'il.'lPhl'B'
Mustin, MM BSM2
HM‘I‘NH‘  HOME MAILING PROGRAM.

Datplls: Glad, Box 5368-X, Lighthouse Point, FL.
33064

DEALERS wanted for Profitable Home Business,
Free Details, Enferprises, Box 429, Bowie, MD 20715

II-H'E"Ed_BultnE_il_m'hi'nl'sir sizes, 12 Modeis-
Supplies, Photo Machines- Sugglllﬁ Sample-
Literature $1,00. National Co., 156 West Bruce,
Milwaukee, Wi 53204 S
" FREE—Moneymaking catalog!! Seil books by mall
\lqél;d?t inventary, vmumm Box B403, Erie, PA

FOR KITCHEN BUSINESS: B Pickled Egg Recipes,
$2.00, Annie Dae, Bow 295, Atascadero, u'imza

TAKE ADVANMTAGE Of Newest mnnr M:klnﬁ Il:ln!-
EI;;;I_;I 25¢. Daman's, Box 383-A,

Hﬂl Mamey!! Write & Sall Simpla Infermaticn.
Experience nnecessary. Fres Details. Pilarski,
16138 West, Union City, New Jersey 07087

DISTRIBUTORS Wanted. New Food Product, Unlim-
ited Income Potential. Detalls Free! Atlantic, TPMS,
Box 1678, Florence, South Caroling 29503,

$1200.00 MOMTHLY CORRECTING PUPILS" LES-
HIII!! Start Immediately. Free Report! Send self-

addressed stamped In"m Home, Box 9201-5IF,
San Diego, CA 92104,

£200 W‘IIH; Dataile Fres. Maorris, 3218 Pambrook,
Durham, NG 2 R

MAIL ORDER Business withoul esperience or capi-
H!IH ;F:; details, AFG, BO4A-2170 Lincoln, Momtreal

BUYING A BUSINESS? Don't ontil you Read the
Booklet by anm Intermational Securily Company. What
10 Look Out for when Buying a Business. $5.00
Investment Could Save  Thousands. mmn.;nnld
Unlimited, P.O. Bax 1471, Tuesen, Al BE702

MAILORDER PRODUCTS. Add to your listing. A
dozen plus new high profit items. Send for listing,
or $12.00 sample pecket, TI&M Co., 1131
Nortan, llulhgun, Mich, 49441,

MAKE 00.00 rooev semblin
nmlmﬂ H;Inmtmm.r::clﬂ .=r “
lustrated Information shows you How . Ha:rotnmr.
Washington Crossing, Pemnsylvania 18977

MAILORDER Beginners—Sell Bocks! Fres Set-up.
Regal, 44 Grove, Arlington, Mass. 02174

“MILLION Dollar Sales Latbers," 00, Book
deéalerships details included, Fl.rﬁn.t atential.

Faxas, 11910 5W 2 Street, Miami, Florida 33184

FREE Report: Sell Information by Mail Prnﬁuuj!
Albin®s, PFL  Morthampton  Bivd., Omaha,
thfi:lﬂ 68104

N.I.HH Addresses of Opportunity Seekers - On
Gummed Labels! Samples - Information - $2. Blakey,
J202 ZSIII Lubhn-clt Tu.l_l. 15410,

EARM Possible mn of more piEr month Tamnq
Redworms for us, “Guarantesd Buy Back Plan,’
Complete information write: MNatures Way Worm
rarms..PD Box 44& l'H. Wernan, Ohio 43050

FREE Booklel! “How To Sell By Mail." Write: Kost,

Box 982210, Pittsburgh, PA. 15227,

HOW To Borrow $10,000.00 to $100,000.00 Usin
Your Signature As Collateral. Send $2.00. Box 3644,
Lagan, Utah 84321

FREE - Mallorder information for beginners. Ciels,
Inc., PMGSE, Trivall, Iinols 61569,

HOW Ta Hill Mongy In IMPORT - EXPORT! Report

shows how to start your own business, Includes
foreign, suppliers directory. Omly $1.50. Consumers
HE B3rd Terrsce, Miami, Florida

Showcase, /75
33138

START YOUR OWN WHOLESALE BUSINESS! No
investment! Free defails! Reed-P91, Box 1105,
Odessa, Texas 79760

I WILL Make You a

publisher!!! Skip all the

middlemen. Make B00% net profit selling informa-
tion by mail. Free rlpuml Morgan, , 31525
Petersan, #1068, Chicago GOG

. Easlest Hlll Order Business.

400% Profit . .
Orchard, Box 24EB, Marengo, lliinols 60152

START A Chain, 5 Ways to dress Hamburgers to be
Italianburger, Russignburger, Mexicanburger, Pizza-
burger, Cheéseburger Deluxe $3.00. Don Lanme, 308
Garrisom, Fremont, Ohlo 43420

ADD Extra waekly income. Beat inflation.
tional, Box IEJHH;!. Portland, Oregon 97216

MAILORDER Success! Newsletter Raveals Profit-
able Technigues, Advertising Recommendations,
Wholgsale Suppliers, Sample Issue 31,00, Copley
Advertising, Box 405PM, Boston, Mass, 02199,

MAILORDER OPPORTUNITY! Start profitable home
business without experience or capital. Write for
FREE BODOK, case histories of successful members,
flus complete details. Mo obligation. Mail Order
ssoclates, Dept. 566, Montvale, N 07645,

SYNTHETIC 0il Increases Fuel Econom
Engine Lifetime 500%! Spare Time $5,000,
Iy! BOO-448-4511 Ext. 355.

$100.00 A Day Possible. Work Home, Send SASE
anrc Free {.llhil:. Settlemyer, Box 853, Hannapolis,

Interna-

25%!
Manth-

1.00 Forwards your name - all Business
nities this issue. Jim Maslanko, 6424-133 nue,
Edmonton, Alberta TSA OKS

MOW! %50,000 Year selllﬂf1 “Blg Money Plan".
Powerful Clrcular brings mail-orders fast. Guaran-
‘teed. Parry, Box 341PM, Little River, 5.C. 29566

FREE Copy “Flea Market Profits.” O'Donnell, 9-
MF1, Sewanols, Lincoln Park, New lersay 07035

UNLIMETED Earnings uurinq leisure hours -
GUARAWTEED. Free ln'l'nll'l'lltN Hudlin, 314 Cedsr
Run, Baltimore, Md, 21228

Worth of Cla IHEMurtiI ! Detailed
;-hil?l;u%nrld. urchud‘,ﬁn:u 24%, 'Hn?u:lu. IHlimols

DISTRIBUTORS WANTED FOR PET PRODUCTS! Pet
Supplies are a high Profit - Repeat Order Business!
Complete line includes Yitamins, Food Supplements
and Grooming Products for Dogs, Cats, Gerbils, Birds
and Other Household Pets. You Can Test Your Poten-
tial for As Little As a $15. Order. Write for Free
Catal and Confidential Distributor Price List -
Petwell Products, Imc., Dept. PM, 2B Somerset Dr.
So., Great Neck, N.Y. 11020,

2800 + HOME BUSIMESS MOMEYMAKERS! Get Four
Executive Secret Reports: 995 Little Home Business-
u Mﬂlvmu ke 1uo1 Items Quickly - Easil

Q_ Sell High . . . 800+ Mallorder Ideas w'l:h
IN: Profits . . . Market Home Business Produc-
tlunt 45 Ways . Only §1.98 Each . A Just

Week Guarantes, Merit, 4141 South
inl-'li City, Ks. 66111,

2000% Profit Selling Information By Mail,
Detallgs Livwel,

Frag
45282 West Charleston, Las Vegas,

“TLEARN How Mailorder Fortunes Are Made . . . Free
Information . . . Send SASE . ACME, P.0, Box
428-A, l"!‘lﬂhlllt. Hew York 12468

LETTER- Falding guide. Fut gruclsu,
engugh for mentally handicapp o earn money
with, Benhaven Quick-Fold Mldt 52 g8. 9 5t. Ronan
Terrace, New Hawen, Ci. 06511

$300.00 Monthly—Making Novelt
Serap Lumber., Woodshop Three, 67
Beach, Califormia 50808,

AUTOMOBILE PROFITS!!! Manufacture your own
one and two Ingrediemt products! Sim Iu pravent
Itn:ll-ﬂa Box 35114, Cleveland, Ohlo 441

IJ'.'IEEII l‘llll\' T-SHIRTS, Other |tems. Inﬂpunslvl
Details, Screen Maglc, P.O. Box 23991(GC),
l'amp-.l FL 33623,

“"FREE GIFT WORLD H‘I'lull. Write: Sanchez, Box
42247, San Framcisco, California Hlnl

FREE Mailorder Business Report! Reveals 30 years
Trade Secrets, Advice / Consultation, Free Advertis-
ing, USA / warld Product Sources. Ben Franklin

vertising, 216C1-Pico, Santa Monica, Callf, 90405,

~ simpie

Items  From
Hanbury, Long

lit-ﬂllll Incomél From Home! Write: Coady, S5808F
Lemay, Detroit, MI. 48213.

MAKE Durable hulldln

Fireproof, Economical, l
168, Cedaredge, Colo. lld-

GO0D INCOME, Home - o ernted :Ilnl.trluqﬂurlhiu.
Free details, MWelson, 7710 MNora, Spokane,
Washington %9208

$50,000 Yearly Possible! Become Financial Brokeri
Free Details! Quaestor-BBJ, Box 1410, Costa Masa,
CA 82626

MOMEYMAKER!
!uf:urlt{. opt
G638Z8P1, Los Angeles SO06Y,

START Your own Mail Order Business for under
$10.00. Full info $1.00. Marvin Corder Company, R-1,
Sllmulg. 5.C. Hﬂﬂﬂ

HEW! “Prov wholesaling  opportunities.
$100.00 Jhily' "I; Ihlfllwim unnecessary.”
Free brochure! Alirighteo., Bex 91300 ¥, Cleveland,

Ohio 44101
(Continued on next page)

plnlln: u:inr Waterproof,
Laboratery, Rt. 1,

§14.95 Machine makes Social
Plates! Details:-25¢, |deaco, Box




BUSINESS OPPORTUNITIES
(Continued frem precesding page)

WOODWORKERS - Start profitable business making
unusual gifts, decorative novelties, Easy!lll Every-
thing explained!!! Free delails. Williams, 32P Tius,
Glen Cove, Ny 11542 =

“BECOME Mortgage Broker.” Obtsin  Capitall!
Sources, Box DOPM9, Uleta, Florida 33168

MONEYMAKERS!IN Profit while making friends!
Detalls $3.00. Box 422-8, Waco, Texas 767

MOMEY! Securlty! Power! No Work! Total Cost
t!&uﬂu Information $2.00. MNatural Resources, Box
1370, Chicago, 111, BOELL

HOW TO RECRUIT COMMISSION SALESPEOPLE.
Free Details! Success Co, PO, Box 35305, Edina,
Minnasota 55435 L

MAILORDER Deziers Wanted,
rofits wusing tested prum-utlnn:!
uginess, Rutward-Fl, Georgetown, C

DIRECT TO FARM SALES, New Pal.mtad Product!
gﬁuono+fdlr Free details! url-Pmdu:tl.. P.O. Box

305, Edina, Minnesata 55435,

MONEYMAKING OPPORTUNITIES

$41.38 Daily Starting Next Week. Mo Mallorder
nipuﬂ or Stuffing Envetopes Hoax, Mall Selfad-
dressed Stamped Envelope: Sblamec, Box 4098,
North Hollywaod, CA 91607,

WIN JACKPOTS! 7 Winning Slot Machine Tips
: .00. Tips, 127 Bonita Ave.,, Redwood City, Ca I1'

Earn  outstanding
Executive  type
. 06829

DIIIB‘I' - Sweepstakes News. 60 Excitin T
3-Month trial, gl.m. Prizewinner, Box 1 , St
Petersburg, Fla. 33733,

INSTANT Money! Plastics are the wave of the
future, Big profits now! At home! 5 ll! time! Mote-
rials costing 22¢ bring back $3.20 profits imme-
diately! Free information. Rush name an munrd to:
Warner, Room LC-2-HK, 1512 Jarvis, Chicago, Il

“LEARN Tne secrets of repairing junk_batteries
“Fabulous  Profits”, small  investment. Apes
ﬂilnl-lrin‘. P.0. Box 1387, Atascaders, Callfornia

ar m——

VENDIME Machines. No srilln.l; Hqu‘tus BArM Amaz-
ing profits. ni c:ul ue Fres, Parkway Machine
Corporation, 1930PMM Greenspring Drive, Timaonium,
Maryland 71093,

MOMEYMAK ﬂuulun 1.00, rtunity,
IMHEEE rm“ﬁu’m , New Yark 1‘!!! -

GUARANTEED $£180 Waakly!! & time at hame,
;‘El!hnulll!: YICO{1P9), 3469 Pondview, Erle, PA

ESCAPE nrudﬂry Big earnin | traveling or home.
Knight, POB 16 Y Rich #y, Florlda 33552,

“EARM EXTRA MONEY'", m‘um | Profitable
Hobby, Fact Filled Bunh.i Fal lains  How.
Details Free. 'I'h& Ttlpun Hwn. IB!E#. rth Made-

lyn, Tucson, AZ

200,500 l\‘lll'l' WEEKEND Organizing Garage
Sales for others. Complete lnultrm;tinn ﬁ-,li,
Stanley Gerard, 1012 Davenport, Suite 101, Toronto,
Ontaric MBG 2B9

POKER. Win consistently! Guaranteed

510,00, Free dnurhpllm CP 112M,
Canada JIT 3Mm9

| MAKE Thousandths of dollars through Mallonder
m:r month, You can too! Easy! K & § Enterprise,
Box 947PM, Lemon Grove, CA. 52045

PROFIT From Hobbies! Free Success Directory tefls
how - (Regular price $3.00) - Send $1.00 postage.
Andrews Entr rises, Dept. PM, East Pine, Dawson

Cresk, B.C. VOO 820

system
Asbestos, Que.,

i:ll-lm'ldnnih At Homel!  Free  Informstion.

t
Homecagh, PM2, Box 1477, South Pasadena, California
81030

MAKE 100%
Detalls:
48135

MAKE MONEY IN SPARE TIME. Earn gensrous
commissions as 3 subscription representative for
leading magazines, For free details, send this ad
with your nama sddress  to:  POPULAR

MECHANICS, Dept. AB-5, 250 W, 55th S, New York,
N.Y. 10019

MAKE Thuunrm- by sellin
Broker shows Em uw HIII s
Estate Consultants, P
66044,

Profit uitln& Horoscopes by mail.
Horoscope, Box 563, Gardem City, Mich,

ur own home,
5 to: ""Book,” lhm
727, Lawrence, Ks,

MAKE MOMEY With g‘ou: Caméra, New r :nd

Magarings will buy Photos, 5150 Town Gifts, 20
Palk 5t., nnl.rmtuwn, Mass. 02129

BLACK) Craps, How to Play to Win, Free
ggtﬁlu' AI '|.u|: 1920 Broudy, Kingman, Arizona

GET RICHI!! Secret law erases debts, while you

&arm mllllnnsa. Free report—Elueprints #B9, 453
W256, NYC 10471.

EARN Extra money at homal Mo experience neces-
sary! Details, send stamp. Whalen, P.0, Box GBA
Coventry, Conn. 06238

MAKE Statuettes, Movelties, Imitation Marble. aaﬁ
te stores or start it shop, Datalls
Marbelsizing, P.O. Box 1178, Ballwin, Missourl ESI:I

EARN THOUSANDS EACH WEEK_To, ginmicks, o
mo-scheme, alls L] m
ST Mucisine M| 15663

HOW To Make Money writi i
Information free. Barrett, “E:?E'sws"'m'h
Michigan, Chicago, Ill. 60803 o

MAKE MONEY WITH THE llllii l.'ma trlna.a::llm
can make you financially lrl[llEEl'lﬂErl‘l FREE Details,
9-8PM, International Middle East Associates, 8291
Flaxman Dr., Huntingion Beach, Ca. 92646

JEWELRYCRAFT. Catalog 2se. munm' Craft, Box
4796 P, Clearwater, Fla. 335

START Service Contractin
Alena, Box “A," Farmingville,

800 Moneymaki Mailorder Ideas! Fantastic
Opportunities! Detalls Free, California Mallorder,
P.0, Box 977PM, Temple City, CA. 91780

MONEY! Concerned  About Hmeg' Financially
Secured? Send $2.95, Ehu:t Money Order. “How To
H.li“ Maore Money' Enterprises, Suite 501, 79

Business.  Detalls.
York 117348,

EARN EXTRA MONEY IEI.I.IIII: tllFﬂItIll-!lnll b
mail, FREE DETAILS. Sl.umg Carl Baylor, 207A1 4t
Avi., Emlthlﬂlla. Tlm ?aﬂ

$100,000 yearly gross
£1.000, New release, Asper
San Mateo, CA 54402.
VINYL'S Where The Money Is!
repnlr, refinish, recolor furniture, lugg
ick, easy. Two small $20 jobs a day earn you
luﬂﬁ 8 month. Homes, cars, offices, restaurants,
un'rlmltw l:ustnrnur: Start earning after a few E;gs
E{ict ce. Sensational details Free, VIP, 2062
Mentrose, Ehlcuﬂ EB0E18,
" SAVE HUNDREDS . .. .. MAKE THOUSAMDS!! Free
Idﬂiils How, Box IMM Wiﬂllnﬂuﬂ 101, 61571
“PROFITS FROM IH.I.ESIFIEII ADVERTISING! Bookiet
shows you how to start your own business with
Clusiﬁeu Munisln.u: Only %1.00 mlul;&ugle 'lrllh

first urder]!l L]
?“E'PI'IF' 24 WEST 57TH i'I'IIEET HEW YORK, M.Y

aranteed or Receive
ublishing, Box S217P,

Professionally
@, car tops.

Il 5t., New Yor H"f ]I:II:H:I
MAIL Order fortume can be yours. Free report
reveals all trade secrets. Send today, Natiomal

Business Publicotions, P.O. Box 255E-9, New Carlisle,
Dhio 45344

FROFIT In winter harmess racing.
g&gﬂ $20. G, Roy, 168 13th 5t., Qu

Prepare now.
. Canada GIL

HI'H‘II!H 'GIIHmII Exported 55ﬂﬁDﬂ Lbs. In

One ‘Year. ltm Abundance.
Plans, Photos ﬂ lt:r sh Traps, Im uding Authora-
tive rt On This hcltln ‘Wew  Indust Huﬂ
Avallable. Itulh 9.95 To: HFC Industry, P.O. Box
620, Ontarlo, Ca, 91761,

SAVE Hunur Energy, Time. Shop Comfortably At
Home,

Order Your Free l:mh::i;i ationwide Indus-
tries, 19602 Cherrywood Lane, Warransville Helghts,
Ohio 44128

OPPORTUNITY KNOX!!! Make Blg Money . . . Send
SASE, Emory, 1407 Lafayette, Lebanon, Penna.
17042

AMAZIING Mailorder Profits using proven methods,

Details Free! Geraltéco, Box S44P, Hup, Washing-
ton 98371 . .

“"TURN hobby Into cash, FREE nuuv Send Stamp,
Baldwin, Dept. A, 328 Manar, Oxford, Ms, 38655

GROW MONEY IN YOUR OWN Hnum “Fast! Easyl
Eéltﬂﬂ R. McDonald 5728 N. Richmond, Chicago,

LAS VEGAS BOUNDT Serlous about winning? Write:
Eﬂllll’:fsslrnll Systems, Box 48798-B11, Los Angeles
allfarnia

MEN! Women! Retired Peocple! Earn extra Income
accepting choice of moneymaking ofers. Spare or
full time. Send name, age, for 5 months Free
Issues-worth  $6.25. lesman's Opportunity
Magazing, Dept. 140, 1460 John Hln:nrj Canter,
Chicago, IL. 80611

RABBITS—CHINCHILLAS—
FUR BEARING ANIMALS

AMAZING Profits! 310,000 Yearly Raising Rabbits
for Wool and Breeding, Detalls—3%1.00, American
Angora, Malta 12, Montana 58538,

4500-51000 Month plan  raisl rabhits for ws.
::H!%Edm"l' White's mmm."f'u Hudsom, Ohia

2500 Chinchillas, since 1946, FREE BROCHURE.
6320 Honolulu, La Crescenta, Ca. 91214

. llt.lul!.si mlnhirid I;?I mrmmgl'lallh.l#: ;ED& Mink
glts So uetion a
3644, Logan, Utah 84321 i

RAISE Chinchillas, Guaranteed income. Send ia.ou
for literature. DeShon's wlnd;' Acres Ranch, Route
4PM, Dssian, Indiana 46777,

FOXES - Salel "l'll'lﬂj' of Mutation, (312) 3956937,
Call between 1282PM

HORSES, LIVESTOCK

FREE BoGK 4DOUL DOTiEs Break, train for pleasure,
maoney, Beery School 1109, Plnunt Hill, Ohio 45358

EARTHWORMS, LIVE BAIT
EARN Big Money ralsing Fishworms. Free Detalls,
Edwards Fishworms, Dept. L, Zebulon, Ga, 30295,

RAISE Grey Hula' Redworm Soilless Methed, Thres
Daks, Dresden, Tenn, 38225,

FREE Literature. Profitable Business Raising Fish-
worms, Crickets., We Teach you how to Raise and
g;g_l:mlmm today, Carter Fishworms, Plains, Georgla

EARM Money raising fishworms! Backyard, garage,
besement. Free imstructions, startling market facts.
Oakhaven-56, Cedar Hill, Tex, 75104

BREY HNightcrawlers—Raise/retall—Free Literature
—Fain's Earthworms—Edison, Ga. 31746

2000% Profit Selling Informetion by Mail. Free
Details, Rush Stamped Addressed Emvelope. Waywal,
Route 2, Box 47, Fremont, Wi, 54940

RACING FAMS-KELCO CALCULATOR. Unigue handi-
capping device turns wp fantastic profits! Free
brochure, Hrliu: Pi-Mu, Box 1616FM, Pompano
Beach, FL 3306

REOWORMS Bedrun 5000 — $15.00. 20,000 —
45.00. Postage Paid. Raisi instructions, Brazos
rm Farms, P.0. Box 41 M, Waco, TX. 76705

POULTRY & GAME BIRDS

999 Picture Color Catalog $1.00. “Everything —
You MName It Swans, Peacochs, Bantam: Pigeans,
hobby lies. Stromberg's Pets Lh'lllmftud,, Pine
River 59, Minnesota 56474

SELL CARPET To Friends, Relatives. Buy Whole-
sale, Earn Big Dollars. Complete Information, Sand
$1.00 To: Carpets, Box 152, Emerson, Georgia 30137

BAMBLERS—Frea! Win lifetime income from dice,
roulette, thoroughbred, harmess, dog racing. Guaran-
teed! Research, 551, PM3B, Minaola, NY 11501,

WE BUY NEWSPAPER CLIPPINGS Of Wedd
Announcements for $1.00 each. Instrections %1.
Clirpings, Box 491PM, Gatesville, Texas 76528.

wET World's Biggest Wholesale Import Catalog.
Write: World, Medina, Washington 58039,

SELL Working Sbteam Models; Free Brochures.
Steam Engines, P.O. Box 101, West Brompton, London.
5W.10. England.

500 Moneymaking Mail Order Ideas. Orchard, Box
24HB, Marengo, Illinols 60152

EARN Money pliutlngl nnu‘eltle:s, Write, Roland,
Box 56-P, Hammonton, N

FIMSTRIFING-BIE P!ﬂﬂ“
Vans, etc. Paint, Parmanant‘r
Pro's Complete E‘tuﬂ
Keed, P.0. Box 212, New

LIHM Tima. Cars,

Methads. 20 Year

stm Instructions, $5.00.
Hyde Park, NY 11040

WIN! iLl“.IlﬁI! . wm:nm Book - “Proven
Brunswick, Maine 04011
LIFETIME FINANCIAL INDEFPEMDEMCE Possible,
Less Than $25.00 Investment, Detalls for SASE,
MAIL Sales Letters for ﬁfln‘l profits, Free rerort
shows you how, Morgan, PM9, 3525 Peterson, & 106,
Chicagn G065
ness” $2.00, No cash, E. Mancusl, Degt PM3, 4
Wallington Drive, New Milford, t:nrlrl oﬁ??___w____
" $100,000 Mailorder method. Guaranteed! B.

Formulas" - %500, AMred Cornish, 2 Lincain,
Pms., PO. Box IiEE. Evansville, Ind, 47711

EXTRA Income ““World's Easiest Mail Order Busi-
Tucker, 4389 Audubon, Detroit, M1 48224

BEST Easy Money-Makers Available. Write: Kable,
15'2,3 Hagna. Memphis 38117,
E List, Gummed Iubéls Dpportunity Ssikars,

1 I:H:II:I £16.00, 500 $lﬂﬂﬂ
Box 47885, Atlanta, Ga,

Slli:ﬂl. RIHIH'I‘S'
REPORT # 1: Hnw tn l'nlh.u Big
Time = um How
Overnight = H H
Enjoying zuumlf
l.otns. mes.

mui s Juﬂ
self-Addressed, <ta
SON, P Iﬂl 4036,

and D. Associates, P.0.

ey In your Sure
1n raise $10
PORT # 3: How to get

. REPORT # 4 GE"ﬁlrlg

Mn!‘tg:g:s & Credit Fast -

2.00 for any Report sslected, OR

7.00 . Enclose Money Order &

Envelope To: L. H. THOMP-
LEBLD, cﬁ.uun-n 81003

OF INTE